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"epresentatives

1. Barnhill Associates, Inc.
1170 S, Sheridan Blvd,
Denver, CO 80226
Tel. (303) 934-5505

7319 E. Stetson Dr.
Scottsdale, AZ 85251
Tel. (602) 947-7841

1410-D Wyoming N.E.
Albuguerque, NM 87112
Tel. (505) 299-7658

908 Business Parkway
Richardson, TX 75080
Tel. (214) 2312573

Suite 132

10606 Hempstead Hwy,
Houston, TX 77018
Tel. (713} 688-9971

2. WKM Associates, Inc.
16141 Puritas Ave.
Cleveland, OH 44135
Tel. (216) 267-0445

6073 Far Hills Ave.
Dayton, OH 45459
Tel. (513) 434-7500

1474 East Outer Drive
Detroit, M| 48234
Tel, (313) 892-2500

90 Clairton Blvd.
Pittsburgh, PA 15236
Tel. (412) 892-2953

3. Instrument Representatives Inc.

109 Massachusetts Ave,
Lexington, MA 02173
Tel, (617) 861-8620

P.D. Box 165
Glastonbury, CT 06033
Tel. (203) 633-0777

4

11501 Huff Court
Kensington, MD 20795

Tel. (301) 881-5300, 744-7700

210 Goddard Bivd.
Suite 100

King of Prussia, PA 19406

Tel, (215) 248-5050

John Fluke Mfg. Co., Inc.

P.O. Box 7428
Seattle, WA 98113
Tel. (206) 774-2211
TWX. 910-449-2850

TLX: 32-0013, Cable: FLUKE

Electronic Marketing Assoc., Inc.

5. Allan Crawford Assoc., Ltd.
6427 Northam Drive

P.0. Box 1273
3322 S. Memaorial Parkway

Mississauga, Ontario, Canada Huntsville, AL 35807

Tel, (416) 678-1500

Tel. (205) 881-6220

1330 Marie Victorian Blvd, E, P.O. Box 6919

Longueuil, P.Q. JHG 1A2
Tel. (514) 670-1212

640 11th Ave. S.W.
Calgary, Alberta
Tel, (403) 261-0780

234 Brookshank Ave.
N. Vancouver, B.C.
Tel, (604) 980-4831

1299 Richmond Road
Ottawa 3, Ontario
Tel. (613) 829-9651

6. Industrial Electronics, Inc.
P.O. Box 135
646 Queen Street
Honolulu, HI 96817
Tel. (B08) 533-6095

7. SBM Representatives, Inc.
4515 Culver Road
Rochester, NY 14622
Tel. (716) 266-1400

28 Hobby Street
Pleasantville, NY 10570
Tel. (914) 769-1811

1519 Stuyvesant Ave.
Union, NJO7083
Tel. (201) 6878737

B. Instrument Specialists, Inc.
2000 N. Lincoln Street
Burbank, CA 91504
Tel. (213) 849-7181

2359 De La Cruz Blvd,
Santa Clara, CA 95050
Tel, (408) 244-1505

4805 Mercury St.
Suita One

San Diego, CA 92111
Tel. (714) 565-2555

9, BCS Associates, Inc.

P.0O. Box 6578

940 N. Fern Creek Ave.

Orlanda, FL 32803

Tel, (305) 896-4881
(305) B43-1510

John Fluke Mfg. Co., Ltd.
P.0O. Box 1094

Buffalo, NY 14210

Tel. (716) 842-0311

TWX 610-492-3214

1310 Beaman Place
Greensboro, NC 27408
Tel. (919) 273-1918

107 Rich Neck Road
Williamsburg, VA 23185
Tel, (703) 229-5108

2522 Tanglewood Road
Decatur, GA 30033
Tel, (404) 321-0980

4506 Freda Way
Valley Station, KY 40272
Tel. (502) 935-9634

10, Cozzens & Cudahy, Inc.
1301 North Rand Road
Des Plaines, |IL 60016
Tel, (312) 298-6300

Port O'Call Executive Center
21 Beachway Drive
Indianapolis, IN 46224

Tel, (317) 244-2456

10B00 Lyndale Ave. S.
Minneapolis, MN 55420
Tel. (612) 884-4336

P.0. Box 10013
Lambert Field

St. Louis, MO 63145
Tel. (314) 423-1234

4404 Chouteau Traffic Way
Kansas City, MO 64117
Tel. (816) 454-5836

11. Showalter-Judd, Inc.
626 S. Alaska St.

Seattle, WA 98108
Tel. (206) 624-9020

13485 S.W. Hargis Road
Beaverton, OR 97005
Tel. (503) 646-3004

12. Harry Lang & Associales
1406 W. 47th Ave.
Anchorage, Alaska 99503
Tel. (907) 279-5741

Fluke Trendar Corp.

500 Clyde Avenue
Mountain View, CA 94040
Tel. (415) 965-0350

TWX 910-379-6573

Key to Representatives
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Argentina
Coasin S.A,
Virrey del Pino 4071
Buenos Aijres, Argentina
Tel. 523185

Australia
Elmeasco Instruments Pty Ltd.
P.O. Box 334
Brookvale, N.S.W. Australia 2100
Tel, 939-7944

Austria
Kontron GmbH & Co. KG
Lederergasse 16
1080 Vienna, Austria
Tel. 425667

Belgium
C.N. Rood S/A
37 Place de Jamblinne de Meux
B-1040 Brussels, Belgium
Tel. 3562135

Brazil
Ambriex S.A.
Rue Ceara, 104-2°. e 3°, Andares
ZC-29
Rio de Janeiro GB, Brazil
Tel. 2647406
Ambriex S.A,
Rua Tupi, 535
01233 Sao Paulo, SP Brazil
Tel. 527806

Caribbean
West Indies Sales Co.
606 Calle Aboy
San Juan, Puerto Rico 00907
Tel. (809) 723-3743

Central America
Intermetra Corporation
11 Park Place, Suite 2003
MNew York, NY 10007
Tel. (212) 349-7630

Chile
Coasin Chile Ltd.
Casilla 14588
Correo 15
Santiago, Chile
Tel. 396713

China, People’s Republic of
May Lee Industries, Inc.
31 East 32nd St.
New York, NY 10016
Tel. (212) 532-9200

Colombia
Marones Ltda.
Apartado Aero 90687
Bogota 8, Colombia
Tel. 364731

Cyprus
Chris Radiovision Ltd,
P.O. Box 1989
Nicosia, Cyrpus
Tel. 66121

Denmark
Tage Olsen A/S
Teglvaerksgade 37
2100 Copenhagen @, Denmark
Tel. 294800

Ecuador
Proteco Coasin CIA, Ltda.
Apartado 228A
Quito, Ecuador
Tel. 526759

Finland
Oy Findip AB
Teollisuustie 7
02700 Kauniainen, Finland
Tel. 502255

France

M.B. Electronique S.A.
29, Rue Emile Duclaux
92, Suresnes, France
Tel. 7723108

Greece

Marios Dalleggio Representations

2 Alopekis Street
Athens 19, Greece
Tel. 710669

Hong Kong

Gilman & Co. Ltd.
P.O. Box 56
Hong Kong
Tel, 227011

India
Hinditron Services Pvt. Ltd.
69/A L. Jagmohandas Marg
Bombay 400006, India
Tel. 365344

Indonesia

P.T. United Dico-Citas Co., Ltd.

JLN Penjaringan 394
Jakarta, Indonesia

Iran
Berkeh Company Ltd.
20 Salm Road, Roosevelt Ave,
Tehran, Iran
Tel. 828294

Israel
R.D.T. Electronics Eng’r. Ltd.
P.O. Box 21082
Tel Aviv 61210, Israel
Tel. 456181

Italy
Sistrel S.p.A,
Via Giorgio da Sebenico 11/13
00143 Roma, Italy
Tel. 06-500-1806

Japan
Toyo Trading Company, Ltd.
P.O. Box 5014
Tokyo International
Tokyo 100-31, Japan
Tel. 2790771
Toyo Trading Company, Ltd,
Suzuki Bidg.
2-38 Junkeicho-dori
Minami-ku, Osaka
Tel, (06) 262-3471

Korea
Asis Science & Co.
International P.O, Box 1250
Seoul, Korea
Tel. 241431

Malaysia
O'Connor's (Pte) Ltd.
P.O. Box 1197
Kota Kinabalu, Sabah
East Malaysia
P.O. Box 91
Petaling Jaya, Selangor
West Malaysia

Mexico
Mexitek, S.A.
Eugenia 408
Departments 1 y 5
Mexico 12, D.F.
Tel. 5360910

The Netherlands
C.N. Rood, B.V.
P.O. Box 42
13 - Cort van der Lindenstraat
Rijswijk (Z2.H.) 2100
Netherlands
Tel. 996360
Fluke {Nederland) B.V.
P.0, Box 5053
Ledeboerstraat 27
Tilburg, Netherlands
Tel. (13) 673973

New Zealand
Mr. John Groombridge
P.0. Box 30515
Lower Hutt, New Zealand
Tel. 683976

Nigeria

Deemtee Electrotechnics Ltd.

P.O. Box 3073
Lagos, Nigeria

Norway
Morgenstierne & Co. A/S
P.B. 6688 Rodelgkka
Oslo 5, Norway
Tel. 372940

Pakistan
Pak International Operations
P.0O. Box 5323
505 Muhammadi House-
MclLeod Rd.

Karachi, Pakistan
Peru

Importaciones y Representaciones

Electronicos S.A.

Avda, Franklin D. Roosevelt 105

Lima 1, Peru
Tel. 272078

Portugal

Equipamentos De Laboratorio Lda.

P.O. Box 1100
Lisbon, Portugal
Tel. 976551

Singapore
O’Connor's (Pte) Ltd,
98 Pasir Panjang Road
Singapore 5, Singapore
Tel. 637944

South Africa
Elairco (Pty.) Ltd.
P.O. Box 13091
Northmead 1511
Benoni, Transvaal
Republic of South Africa
Tel. (Durban) 20272
Elairco (Pty.) Ltd.
P.O. Box 2143
Durban
Republicof South Africa
Tel. 20272

Spain
Ataio Ingenieros S.A.
Enrique Larreta 12
Madrid 16, Spain
Tel. 2153543

Sweden
Teleinstrument AB
P.O. Box 490
S-16204 Vallingby-4
Sweden
Tel, 380370

Switzerland
Kontron Electronic A.G.
Bernerstrasse (Sud) 169
8048 Zurich, Switzerland
Tel. 628282

Taiwan - Republic of China
Heighten Trading Co., Ltd.
P. 0. 1408
Taipei, Taiwan 104
Republic of China
Tel. 518324

Thailand
G. Simon Radio Ltd.
30 Patpong Ave.
Suriwong
Bangkok, Thailand
Tel. 30991-3

The United Kingdom
Fluke International Corp.
Garnett Close
Watford, WD2 4TT, England
Tel. 33066

U.S.S.R.
Codevintec Pacific Inc.
6263 Variel

Woodland Hills, California 91364

Tel. (213) 348-1719

Uruguay
Coasin Uruguaya S.R.L.
Cerrito 617 49 Piso
Montevideo, Uruguay

Venezuela

Coasin C,A.

APDO Postal 50939
Sabana Grande No. 1
Caracas 105, Venezuela
Tel. 722311

West Germany
Fey Elektronische Messgerate
8 Miinchen 19
Horemannstrasse 28
West Germany
Tel. 089-184041

In Europe contact Fluke Nederland, B.V., Post Office Box 5053, Industrieterren Noord, Tilburg, The Netherlands.

iii



A40
A40A
A4200
AB3

AB0-01
ABO7
A71

ABO
AS0

C4a1
C55
Cc80
c82

C86

MEE Series
MO Series
MOQOO Series

P20J
P20K
P20T

1000

1900A
1941A
1950A
1952A
1980A

200

2000
2010A
203A
207-5
2100A-03
2100A-06
2100A-10
2150A-10

Accessories, Voltmeter
Clirrent S0t covus snmwesnans s o
Curkent Shtt covv s arn s sas o
Manual Control Unit................
Antenna, 1980A Counter
Thermal Converter
Chassis Slide Kit
BCD-to-Decimal Interface, 645A. .. ..
Leads, Low Thermal for Micro-
voltmeters /Galvanometers
Test Lead Kit
Current Shunt

Case, AdOShunts.........c.vvvun.
Case, ASb Converters
Case, 8000A
Case, 81008, 8110A, 8120A, 8200A,
and 2100A
Case, 8000A

Dust Covers, Rack Slides
Rack Mount Kits . ................
Dust Covers, Rack Slides

Thermocouple Probe, J Type
Thermocouple Probe, K Type........
Thermocouple Probe, T Type........

Logic Tester
Multifunction Counter
Industrial Counter/Totalizer
Multifunction Counter . ............
Universal Counter/Timer
Telecommunications Counter.........

Testclip
General Purpose Test Station
Digital Printer
Distribution Amplifier
VLF Receiver/Comparator..........
Digital Thermometer. ..............
Digital Thermometer. ... ...........
Digital Thermometer. . .............
Multipoint Switch Unit

2150A-20
2150A-30
332B
332D
3330B

335A
335D
341A
343A
382A

408B
4108
412B
4158
4210A
4216A
4250A
4265A
4270A
4275A

510A
516A
5200A
5408

6160A/A0
6160A/DX
6160A/DY
6160B
B45A
645M

7105A
720A
721A
731B
750A
75058
7510A
760A

Multipoint Switch Unit
Multipoint Switch Unit .. ...........
Voltage Calibrator
DC Voltage Standard
Programmable Voltage/Current
Calibrator
DC Voltage Standard/Null Detector. . . .
DC Voltage Standard/Null Detector. . ..
DVM Calibrator
DVM Calibrator
Voltage/Current Calibrator. . .........

Power Supply
Power Supply
Power Supply
Power Supply
Programmable Power Source
Programmable Power Source
Programmable Power Source
Programmable Power Source
Programmable Power Source
Programmable Power Source

AC Reference Standard .. ...........
Portable Calibrator
Programmable AC Calibrator
Thermal Transfer Standard. . ........

Frequency Synthesizer
Frequency Synthesizer
Frequency Synthesizer
Frequency Synthesizer
Frequency Synthesizer
Frequency Synthesizer

DC Calibration System
Kelvin-Varley Voltage Divider........
Lead Compensator
DC Transfer Standard
Reference Divider. . .. ...
Meter Calibration Station
Oscilloscope Calibration Station
Meter Calibrator



80E-10
80F-5
80F-15
801-600
80K-40
80RF
80RF-1
8000 A
81RF
8100B
8120A
8125A
8200A
8300A
8350A
8375A
8400A
845AB,AR

8600A
8800A
883AB
885AB
887AB
891A
893A,AR
895A

931B

Voltage Divider . ..............00.. 73

High Voltage Probe ................ 63
High Voltage Probe ................ 63
Clamp-on AC Current Probe ......... 63
High Voltage Probe ................ 63
BE Probe mossmuns oun o5 i i S8 i 63
RE Probl 5o an a5 255 55 v aie 63
Digital Multimeter. . . . .............. 3
RF Probe . ........cciiiiiininnnn. 63
Digital Multimeter. . . . .............. 9
Digital Multimeter. . . .........0ovu.n 3
Digital Multimeter . ................ 17
Digital Voltmeter. ccwewwmaisinis s 21
Digital:Maltmeter . nmesisrsse s 32
Digital Multimeter. . . . .............. 40
Digital Multimeter, . .. .............. 44
Digital Voltmeter. .. ............... 51
High Impedance Voltmeter/Null

Detector. . ......coovvvuennn.n. 187
Digital Multimeter. . . .. oovvvvnvnnn 59
Digital Multimeter. . . ... ..o 61
AC/DC Differential Voltmeter. . ... ... 107
DC Differential Voltmeter .. ........ 109
AC/DC Differential Voltmeter. . ... ... 111
DC Differential Voltmeter ... ....... 115
AC/DC Differential Voltmeter....... 117
DC Differential Voltmeter . ......... 119
True RMS Differential Voltmeter. . . ... 121



Technical Assistance

Demonstration of a particular instrument may be conven-
iently arranged with the local Fluke representative. Tech-
nical assistance in selecting equipment and preparing orders
is available from engineering personnel at these local offices
supplemented by a highly qualified staff of application en-
gineers at the factory.

Order By Model Number

When ordering, please specify the complete instrument
model number and nomenclature. For example, “Model
8600A Digital Multimeter.” Note that suffic letter “R"
after a model number designates rack mounting version of
those instruments available in either a rack or bench
mounting configuration. Many Fluke instruments use one
configuration for both bench and rack mounting.

Special Instrument Service

Many Fluke instruments can be supplied with non-standard
paint, altered specification ranges, special connectors, or
other special features. Please consult the authorized Fluke
representative in your area or the factory Special-Instru-
ment Service for prices, delivery schedule, and special arder-
ing information.

Where To Send Your Order

Orders should be made out to John Fluke Mfg. Co., Inc. or
its subsidiaries and sent in care of your local Fluke represen-
tative (see list of representatives) or directly as follows:

John Fluke Mfg. Co., LTD
P.0. Box 1094
Buffalo, New York 14210

Fluke Trendar Corporation
500 Clyde Avenue
Mountain View, CA 94040
John Fluke Mfg. Co., Inc.
P.O. Box 7428

Seattle, WA 98133

Electronic Counters

Logic Test Equipment

All Other Orders

Shipping Methods

Shipments are made directly from the factory. Unless spec-
ifically requested otherwise, express or truck transportation
is used, whichever is least expensive and most serviceable to
you, Small items may be sent via parcel post. Air freight,
air express, or air parcel post will be used when specified on
your order,

Terms

U.S. and Canada terms are 30 days net. Unless credit has
already been established, shipments will be made C.0.D. or
on receipt of cash in advance. Terms for orders from other
countries are irrevocable letter of credit or cash in advance
unless other terms have been previously arranged.

Vi

Prices

Prices are F.O.B. origin, unless otherwise specified. All
prices are in U.S. funds and are subject to change without
notice.

Quotations and Pro Forma Invoices

Upon request quotations or pro forma invoices will be fur-
nished to you by your local Fluke sales representative or by
John Fluke Mfg. Co., Inc., John Fluke Mfg. Co., LTD or
Fluke Trendar Corporation.

Certification

Calibration measurements of Fluke instruments are trace-
able to the National Bureau of Standards.

All parts, materials and products on the Fluke instrument
have been furnished to specifications set out by the manu-
facturer, the test data for which are available on file at the
place of manufacture.

Specifications

Specifications quoted applied at the same time of printing.
The Company or its sales representatives can give details of
improvements made as part of continuing development.

Warranty

All Fluke instruments are warranted against defective mat-
erials and workmanship for one vyear,
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Calibration

The John Fluke Mfg. Co., Inc. maintains a set of primary or
reference standards which are periodically checked by the
National Bureau of Standards, thus assuring direct traceabil-
ity to the Bureau.

Working standards are checked in this facility and used as a
base for calibration throughout the plant. Many instru-
ments and devices in the product line can be supplied with
the “John Fluke Mfg. Co., Inc. Certificate of Calibration”,
These calibration reports generally include all numerical
values pertaining to the calibration, uncertainties associated
with the calibration and statements explaining the calibra-
tion,

A modest fee is charged for these services and a standards
lab fee schedule is available on request,
Fluke has long established a reputation for accuracy and

reliability., This has been made possible by careful atten-
tion to design criteria, quality craftsmanship, careful cali-

brations based on the finest standards facilities available,

and a desire to furnish each customer a degree of gquality
and service which will meet his every need.

Service Organizations
Fluke authorized service centers are located throughout the
world, with Fluke Technical Centers placed strategically

throughout North America. Check the map (page viii) for
the nearest Technical Service Center in your area.

All Fluke instruments repaired by these facilities are re-
turned to the customer calibrated within the parameters
listed in the original specification for that instrument and
warranted for 60 days after repair.

Arrangements should be made with the repair agency before
sending equipment for repair or calibration. All Fluke ser-
vice agencies will furnish quotes on repair and calibration
free of charge. When making arrangements for calibration
or repair, please give the model number, name, serial num-
ber and as much information as possible concerning the
reason for returning the instrument. Non-warranty repairs
are made at the cost of labor and materials plus a small ser-
vice charge.

The factory and the Fluke Service Centers stand ready to
assist customers in accomplishing their own repair. Should
you have & question about servicing your instrument, please
feel free to contact either the Customer Service Department
at the factory or your nearest Fluke Technical Center.

Parts

The factory maintains an extensive supply of parts for all
instruments in the line including many instruments that are
no longer part of our current production. Replacement
parts may be ordered through your nearest Fluke Service
Center or the factory.

vii

Please identify parts by the Fluke stock number and part
description as shown in the instruction manual and, if pos-
sible, by the schematic diagram circuit reference number,
The model number and serial number of the instrument will
help us verify the part or parts being ordered.

Carefully observe footnotes on the schematic diagrams and
in the parts lists concerning matched components. In some
cases parts must be ordered in matched sets in order to
maintain the accuracies and capabilities of the instrument
after repair. Minimum billing for parts ordered is $20.00.
All prices are FOB destination and subject to any applicable
federal, state or local taxes,

All prices are in U.S, funds and are subject to change with-
out notice,

Parts may be ordered through our International Representa-
tives listed on page iii. Should you have any further ques-
tions about service or parts, please contact the service of
sales agency nearest you,

Recommended spare parts lists to support any number of
Fluke instruments can be obtained by contacting the fac-
tory Customer Service Parts Department.

A nominal charge is made for instruction manuals which
may be ordered through any of your Fluke representatives
or Technical Centers.

Fluke Technical Centers

The unique concept of Fluke Technical Centers was esta-
blished approximately two years ago to maximize customer
field support and factory feedback. These centers and their
personnel are an extension of the Quality & Service Division
of the Fluke factory. Their further purpose is to be in-
volved in all quality and service situations at the local level
enabling the factory to maintain the high standard of qual-
ity and service established throughout the years and synon-
ymous with the name Fluke.

All Technical Centers are fully staffed and equipped to sup-
port the entire Fluke product line. Their standards are
maintained and directly traceable to N.B.S. and the factory
through our “Measurement Agreement Program’. All cen-
ters have replacement parts inventories to expedite field
repairs, Their personnel receive factory training and stand
ready with repair and trouble-shooting expertise for all field
situations. The Fluke Technical Centers stand ready to
support you, our customer — please feel free to call upon
them for field support.



John Fluke Mfg. Co., Inc.

Bill Fetrow, Tech. Services Supervisor
7001 - 220th S.W,

Mountlake Terrace, WA 98043

Tel: 206 - 774 - 2206

TWX: 910 - 449 - 2850

Fluke Midwestern Technical Center
Bruce Hunt, Service Manager
1287 North Rand Road

Des Plaines, I1l. 60016

Tel: 312 -298 - 7470
TWX:910- 233 - 4978

Fluke Midwestern Technical Center
Bob Wayne, Service Manager
10800 Lyndale Avenue S,
Minneapolis, Minn, 55420

Tel: 612 - 884 - 4541
TWX:910-576 -3141

Fluke Canadian Technical Center
Herb Duval, Service Manager
6427 Northam Drive
Mississauga, Ontario

Tel: 416 - 678 - 1500

TWX: 610 -492-2112

Fluke Western Technical Center
Tom Marshall, Service Manager
4805 Mercury St.

San Diego, CA 92111

Tel: 714 - 565 - 4455

TWX: 910-337-1273

Fluke Western Technical Center
Mike Nagy, Service Manaper
2020 N, Lincoln St.

Burbank, CA 91504

Tel: 213 - B48 - 4641

TWX: 910 - 497 - 2086

Fluke Western Technical Center

Howard McElroy, Service Manager

2359 De La Cruz Blvd.

Santa Clara, CA 95050 Tel: 408 - 244 - 1505
Tel: 408 - 244 - 1505

TWX: 910 - 338 - 0121

Fluke S.E. Technical Center
Dwain Cox, Service Manager
P.O. Box 9619

1310 Beaman Place
Greensboro, N.C. 27408
Tel:919.273 - 1918

TWX: 510-925-1173

viii

Fluke N.E. Technical Center
Dick Zemba, Service Manager
109 Massachusetts Ave,
Lexington, Mass, 02173
Tel: 617 -861 - 8620

TWX: 710-326 - 1715

Fluke S.E. Technical Center
Jesse Morse, Service Manager
P.O. Box 6578

940 North Fern Creek Ave,
Orlando, FLA 32803

Tel: 305 - 896 - 2296
TWX:810-850-0185

Fluke Mideastern

John Hines, Service Manager
11501 Huff Court
Kensington, MD 20796

Tel: 301 -881 - 5300

TWX: 710 - 825 - 9645

Fluke Eastern

Bernard Ciongoli, Service Manager
101 Berkshire Ave.

Paterson, N.J, 07502

Tel: 201 - 742 - 32156
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Fluke Features

Performance

Fluke digital voltmeters and multimeters offer the widest
possible measurement power in the industry. Ac volts, dc
volts, ac current, dc current and resistance measurement
capability is standard in the multimeter line. True RMS
4-terminal ohms, AC/DC ratio, isolated data output and re-
mote control are typical of the special functions you can
select in @ number of models. Basic dc accuracies range
from 0.1% to 0.002% depending on model and are specified
in terms of time and temperature so you can compare
Fluke performance with other brands. Range of measure-
ment is broad and in every case includes automatic over-
ranging from 20% to 100% depending on model. Fluke
DVM'’s measure microvolts to kilovolts, nanoamps to amps
and milliohms to megohms with full overload protection on
every function and range. Active filters are employed to
ensure noise free performance and optimum accuracy.
Guarding is another performance feature built into Fluke
DVM’s to assure the input is fully isolated from ground
loops, noise and stray voltage. Exhaustive Fluke environ-
mental testing and design evaluation results in MTBF's on
the order of 10,000 hours.

Construction

Fluke DVM’s are small, tough and reliable, Careful atten-
tion to workmanship has resulted in clean, functional lay-
outs and the highest possible degree of servicability. They
are field proven to be rugged and able to take a lot of abuse
and still work well within specs. Although ideal for bench
use, every DVM has a full complement of rack mount kits
available for convenient installation in standard EIA racks.

Rechargeable battery packs, available for Fluke DVM’s, are
built in for true convenience and portability, Options are
plug-in printed circuit boards and most are field installable,
so you can add measurement capability after you buy your
DVM.

Design Characteristics

A-to-D Conversion circuitry is designed to suit the particular
DVM. Fluke uses either its patented Recirculating Remain-
der system or, in the case of the new 8600A and 8800A, a
Dual Slope conversion system in the 4 1/2 and 5 1/2 digit
DVM'’s. The popular Model BOO0OA employs the industry’s
most advanced LS| V-to-F converter, Large scale integra-
tion (LSI) employed in recent Fluke DMM's does more than
give an instrument outstanding performance with a limited
number of parts. It gives you a clean functional design. An
example of advanced designs found in Fluke DVM’s is the
LSI chip used in the new Model 8600A, which contains all
the digital controls for an autoranging dual slope DVM. It's
a Fluke custom C-MOS integrated circuit with the basic
timing and counting circuits, analog circuit, switching con-
trol, autorange system control, data output timing and con-
trol outputs, display system controls, and with the capa-
bility of up to 1 MHz clock speeds.

Making a Choice

In making your choice of a Fluke DVM, first look at what
you want in a basic instrument and then look into the acces-
sories and options designed for that model to give you ex-
actly what you need. The following selection guide will
help you quickly locate the Fluke DVM most suited to
your general requirements. Additional details needed to
assist you in making the final choice are contained in the
following pages, dealing with each instrument,

DIGITAL VOLTMETER SELECTION GUIDE

MODEL BODOA 81008 81104 81204 812645 | 8200A 83004 BI50A B375A 8400A B600A 8800A
Digits 3% a% A% 4% 4% 4% 6% 5% 5% 5% 4% Y%
Overrange 8 20% 20% 20% 20% 60%, 20% 20% 20% 20% 8 8
Hatic de accuracy 01% 002% 001% 0G2% | 001% 0015 0.005% | 0005% 0.002% 0.002% 002% 0.005%
a1 P ! — s 2L 4 e b .
| dc volts sensitivity 100uV 100uV 100uV 10uV 100V v 1uv l TuV | v | v | 10uv uV
8 abbmaiotld 28 B AT B e ol ek ! :
Range — 200mV 1V to V10 100mV Wi | 10mv! 100mv3 | 100mV 100mVy 100mV 200mV 200mV
dc volts 1o 1200V | 1000V 1000V | 10 1000V 1000V | 101000V | to 1000V | 10 1000V | 10 1000V | to 1000V | to 1200V | to 1200V
Range — 200mV W to WV to 100mV 1V to 1V to tVied | IVt 1V 1o 1V to? 200mV 2V 1o
ac volts 10 1200V | 1000V 1000v | 1o 1000V 1000V 1000V 1000V 1000V 1000V 1000V w 1200V | 1200V
Range—ac and 20004 [ 10044 200uA
de cisrrant 10 10A7 1000mA | | | 2000mA
Range—Resistance | 21110 IK2to | 1Kflte | 1Kt K2to | 100022 | 1KQtw? | IKilto 1082 10 1002102 | 2000210 | 2000 to
| 4 20m08 1M1 10ME2 1oMme2 10M2 | 1o 10M32 | 1oMR 10M82 oM | 1oma 20M02 M2 |
True AMS option - . T BECE :
+ —e T —
Autorange T - x J x X x
Guarded X X | X X x X X | x
Ramote control | X X x x |
~ option . | J i |
DOU option il i [ X X | X x|
Battery pack B R " x . X
aption 1
110mY & 100mV optional Zoptional 3100mV & 1000mV aptional Atrue AMS standard Smilitarized
6211 and 2012 optional T10A optional B4ull scate ranges include 100% overrange



FLUKE

BASIC INSTRUMENT

@ 2000 Counts

e 26 Ranges of AC/DC Voltage,

Current and Resistance
° 0.1% Basic DC Accuracy
o Full Overload Protection
. Lightweight, Rugged Design

e  Wide Range of Accessories

Digital Multimeter 8000A

FEATURES

OPTIONS

® 10 Amp AC/DC Current Range
e 29 and 2002 Low Ohms Range
. Rechargeable Battery

° Data Output




The FLUKE Model 8000A:

2000—-COUNT DIGITAL MULTIMETER

The highly successful Fluke 8000A Digital Multimeter

brought a new standard of excellence to the low cost field.

Today, with expanded capability, the 8000 brings that
standard to increased measurement capability through the
addition of new options and accessories.

Choose from many options including rechargeable battery
power, digital printer output plus the new low ohms and
high current options. High voltage and RF probes and a
clamp-on ac current probe highlight the list of BOOOA
accessories.

BASIC INSTRUMENT (8000A)

The Model 8000A gives you more functions for your money,
There are 26 ranges, including five ranges each of ac and dc
voltage, five ranges each of ac and dc current, and six ranges

Specifications (BASIC INSTRUMENT)

DC VOLTAGE

Ranges +1999mV,+1989V, +1999V,
+1999V, +1199 V

Accuracy +(0.1% of reading + 1 digit)

(1 year, 15 C1a35°C)

Temperajure Coefficient: +(0.01% reading/ * ¢ +.005% F.5/°C)
:-JO c togﬁ C and
35 Cto55 C)

Input Impedance 10 M2, all ranges

Normal Mode Rejection  Greater than 60 dB @ 50 Hz, 60 Hz

Common Mode Rejection Greater than 120 dB @ dc and 50 Hz,
(1 k€2 unbalance) 60 Hz

Response Time % second

Maximum Input Voltage 1200 V rms, all ranges

OLTAGE

Ranges 1999 mV,1.899V,1999V,
199.9 V, 1199V
Accuracy 45 Hz to 10 kHz +1(0.6% of

. y reading + 2 digits)
(1 year, 15 C1035 C) 10 kHz to 20 kHz +(1% of
reading + 2 digits)
Temperature Coetficient: +(0.01% reading/ “C +0.005% F.S./°C)
{—10°C to 15°C and
35°C 10 55°C)
Input Impedance 10 ME2 in parallel with 100 pf
Common Mode Rejection Greater than 60 dB @ 50 Hz, 60 Hz
{1 k{2 unbalance)
Response Time 3 seconds, worst case
Maximum Input Voitage 1200 V rms, not to exceed 107 volt -
Hz product on 20, 200, 1200 V ranges.
500 V rms on 200 mV and 2 V ranges,

DC CURRENT

Ranges +199.9 YA, £1999 mA, £19.99 mA,
+199.9 mA, + 1999 mA

Agcuracy +(0.3% of reading + 1 digit)

(1 year, 15°C to 35 e

Temperature Coefficient: +(0.015% reading/ °C +0.005% F.S./°C)
1—!0 Cto 15 and
35° C1055°C)

Voltage Burden 0.22V maximum up to 200 mA; 0.45V
at 2 amps
Response Time % second

Maximum Input 2 amps rms (fuse protected)

of resistance. Like the more expensive Fluke digital volt-
meters, the Model BOOOA offers reliable, error free push
button control, and is completely self zeroing. The 8000A
is available with a rechargeable battery option, Model
8000A-01, providing 8 hours of operation between charges,
or a data output option, Model B000A—02, for data logging
applications.

_'mmlllll T e ™ O B T T e

MODEL B0O00A
AC CURRENT
Ranges 199.9 WA, 1.999 mA, 19.99 mA,
199.9 mA, 1999 mA
Accuracy 45 Hz to 10 kHz +{1% of reading

(1 year, 15° Cto 35°C) + 2 digits) except 2000 mA range
45 Hz to 3 kHz + (1% of reading
+2 digits)

Temperagure Coefficient: +(0.015% reading/ "C +0.005% F.5./°C)
(-10 Cto 15 °C and
35°C ta 65°C)

Voltage Burden 0.22V maximum up to 200 mA; 045 V

at 2 amps

3 seconds, worst case

2 amps rms (fuse protected)

Response Time
Maximum Input

RESISTANCE

Ranges 199.982, 1.999 k£2, 19.99 k1, 199.9 kSl
1999 k{2, 19.99 M{2
Accuracy +(0.2% of reading +1 digit) all ranges

(1 year, 16 °C 1o 35 C) except: +(05% of reading + 1 digit)
on 20 M£2 range

Temperature Coefficient: KS2 +(0.015% reading/ C +0.005%
(-10Ct015Cand FS./°C) 2
35°C to 55°C) 10 Meg +(0.02% reading/ C +0.006%
F.S./°C)
% second, all ranges except: 4 seconds
on 20 ME2 range
Current through Unknown 20082 range, 1 mA
2 k{2 range, 1 mA
20 k&2 range, 100 WA
200 k&2 range, 1 LA
2000 k{2 range, 1 uA
20 M£1 range, 0.1 HA
Maximurn Input Voltage 20082 and 2 k{ranges, 130 V rms
20 k2 through 20 ME2 ranges, 250 V rms

Response Time

GENERAL

Max. Common Mode 1200 V peak

Voltage = -

Operating Temp, Range - 10;(: to +55_C ; -
Storage Temp. Range 40 Cto+75 C(—40 Cro 460 C

with batteries)
Humidity Range 0 to BO% RH



Display 7 - segmeant LED 0.30" character

height
Size 8% wide x 2%" high x 10" deep
(22 em x 6 em x 25 em)
Weight 2% pounds (1.2 kilograms) without
batteries
4 pounds (18 kilograms) with batteries
Power 100-115-230V ac, 50 1o 400 Hz, 2 watts

Battery Option (—01) 8 hour minimum operation on internal
rechargeable batteries

Rechargeable Battery Pack (B000A—01)

The rechargeable battery pack is entirely self-contained within the
BOOOA package, It is supplied with standard 'D" sized nickle-
cadmium batteries which provide, under normal conditions, 1000
discharge-charge cycles of operation, The battery pack will pro-
vide a minimum of eight hours operation, with recharge requiring
less than 14 hours, Recharging is automatic whenever unit is
plugged in and does not affect normal bench operation.

Digital Printer Output (8000A-02)

The data output option provides parallel, buffered BCD data of
the digital readout, polarity and overload. It is suitable for driving
a digital printer or providing input to systems. The non-isolated
buffered output will sink up to 10 mA of current and has a 15 k£

High Current Option (8000A-05)

DESCRIPTION

The Fluke B000OA—05 Digital Multimeter offers you ex-
tended current measurement capabilities to 20 amps with
the —0B, line, and —015, battery, options.

Separate high current inputs are provided enabling the new
option equipped units to measure up to 10 amps continu-
ously and from 10 to 20 amps for periods of one minute
or less.

The standard capabilities of the 8000A DMM have been
maintained and include five ranges of AC and DC voltage,
five ranges AC and DC current on the 2 amp inputs and six
ranges of resistance.

All of the specifications for the basic BOOOA apply to the

Low Ohms Option (8000A-06)

The Model B000A—06 features 2 ohm and 20 ohm resist-
ance ranges. The instrument includes a front panel lead
resistance cancellation control assuring the user that his

T l: l': [l.t vj A _
8 (PO YT ey

Interior View of Model 80D0A Equipped with Rechargeable
Battery Pack Option

pull-up resistor, A “Busy’’ signal is “one’* while the DOU output is
being updated to the last measurement. This update requires from
0.5 to 16 ms depending on the reading. The data output is available
from 110 to 200 ms between busy signals, A single update-readout
cycle can be triggered externally. One update cycle with continuous
availability occurs after external ““date update” command,

fowa megr - g ma g e
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MODEL 8000A-05

8000A—05, —015 plus the following current specifications:

IRRENT

Range 10.00A (1 min, operation 10A to 20A)
Accuracy 10A Range +(0.5% of reading +1 digit)
AC CURRENT

Range 10.00A {1 min. operation 10A to 20A)
Accuracy 10A Range 45 Hz 10 3 kHz +(1% of

reading +2 digits)

measurement of the unknown R does not include the re-
sistance in his test leads. This is important since the model
8000A—06 is capable of resolving 0.001 ohms.

{continued)




LOW OHMS OPTION(8000A-06) continued

The low ohms capability of the model 8000A—06 is an in-
valuable tool when measuring continuity, contact resist-
ance, and shorted circuits. It is ideal for measuring and test-
ing transformers, coils, armatures, fields, heating elements,
cables, PCB opens and shorts, small appliances, telephone
equipment and office machines.

MODEL 8000A-06

Accessories

SPECIFICATIONS

All of the specifications for the basic B000A apply to the
8000A—06 plus the following:

LOW OHMS

Range 1.99982, 19.99£2

Accuracy - .
{1 year, 15 C to 35 C) 1.999{) range +(1% of reading +2 digits)
19.99%2 range +(0.5% of reading +2
digits)

NOTE: 1) 80004 —06 option does not include the 19,99 M£2
resistance range.

2) 8000A—06 is available with line operation only.

3] 8000A—06 and —05 options may not both be in-
stalled in the same unit.

4) B000A—06 not field installable

Deluxe Test Lead Kit (A80)

Universal test leads having two color coded leads with
insulated, threaded adapters on each end suitable for
attachment of the following adapters:

Banana Plugs
Pin Tips

Test Prod Tips
Alligator Clips

il e

Binding Post Lugs

High Voltage Probe (80K—40)

Voltage Range 1kV—40kV
Input Resistance 1000M$2
Ratio 1000:1

Overall Accuracy 20—30kV +2% (Calibrated 1% at

25kV)

Upper Limit Changes Linearly from 2% at
30kV to 4% at 40 kV
Lower Limit Changes Linearly from 2% at

20kV to 4% at 1kV (Calibrated
for 10MS£2 DVM input resistance)

NOTE: Calibrated for 10M{ DVM input resistance.

RF Probe (80RF—1)
rohs's Input Voltage Range: 0.25 to 30V

Response: 100 kHz to 500 MHz,
1 dB accuracy

RF Probe (81RF
et ) Input Range 0.25V to 30V rms Re-

sponse: 100 kHz to 100 MHz, 1
dB accuracy

Clamp on AC Current Probe (801-600)

Ranges, 2 to 600 amps, accuracy +3% 60 to 440 Hz (2"
opening)

Carrying Case (C80)

Fitted soft vinyl case, with carrying strap and storage com-
partment for test leads, power cord and other compact
accessories.

Carrying Case (C86)

Rugged moulded case, with handle and storage compartment
for test leads, power cord and other compact accessories.

Front Panel Dust Cover (Moo-100-714)

Snap-on dust cover provides protection for front panel
and controls.

Rack Mount Kits (M00-200-611/612/613)

Three rack mount kits provide full width (19 inch E.l.A.
standard) panel mounts 3% inches high. The —611 pro-
vides right or left offset mounting of the B0O00A, the
—612 is a center mount unit and the —613 mounts two
units side by side.



Need to log data? The Fluke model 2010A Printer is avail-
able with a custom interface cable to the model 8000A when
equipped with the data output option. Providing a ready

made inexpensive, reliable, data logging system, the printer
records up to 10 columns (18 columns with the —01 option)
of data per line at the rate of 2.65 lines per second.

MODEL 8000A ACCESSORIES

- 856 in. (21,72 em)————
- 7.50in, (19,05 cm) —

- - 11.90 in. (30,23 em)—— -~ - - ——10.65 in. (27,05 ¢cm) -

s -9.90in. (25,15 em) -

\ 252 in. (6,40 cm) | B s

E————— — ] -

3 — — —

MODEL 8000A OUTLINE DRAWING
&



DIGITAL MULTIMETERS

PRICES

8000A Digital Multimeter $ 299 80K —40 40
8000A—-01 DMM with Rechargeable Battery Pack 80RF—1, RF Probe 75
Option 349 81RF, RF Probe 40
8000A—02 DMM with Data Output Option 374 801-600, Clamp-on AC Current Probe 65
8000A—025 DMM with Printer Output and 10 AMP C80, Carrying Case, soft viny! 15
Range 399 €86, Carrying Case, rugged 15
8000A—015 DMM with 10A Range and Rechargeable MO00-100-714, Front Panel Dust Cover 8
Battery Pack 374 MO00-200-611, Right or Left Offset Rack Mounting
8000A—05, DMM with 10A Range 324 Kit 30
8000A—06 DMM with 2 and 20 Ohm Ranges 350 MO00-200-612, Center Mount Rack Mounting Kit 30
8000A—026 DMM with Printer Qutput and 10 AMP MO00-200-613, Dual Unit Mounting Kit 30
Range 424 2010A Printer 10 column 795
ABO Deluxe Test Lead Kit 5 2010A—7001 Cable to 8000A—-02 75
MODEL BOODA 81008 81104 81204 8125A  B200A 83004 B8350A B3IT5A B400A 8600A 8B800A
Digits k3] 4 LA 4 4% aly 5% 5% 5% 5% ay 5%
Overrange ' 20% 20% 20% 20% 80% 20% 20% 20% 20% ! !
Basic dec accuracy 0.1% 0.02% 0.01% 0.02% 0.01% 0.01% 0.005% 0.005% 0002% 0002% 002% 0.005%
::n:?:::iry 100pV. 100uY  100uV 10uV 100V TuV TV v ¥ v v v
Ranges — 5-200mV 4-1Wita 4-1Wte 5-100mV 4-1V o B-10mV' 5-100m\? 5-100mV. 5100mV 5-100mV 5-200mV 5-200mV
dc volts to 1200V 1000V 1000V 101000V 1000V to 1000V to 1000V to 1000V to 1000V to 1000V to 1200V to 1200V
Ranges — 5-200mV 4-1Vito 4-tVito S5-100mV 41Vt 4-1Wta 41V 10! 4-1Vie 44V igt 4.1V 10'  5-200mV 4-2V
ac valts to 1200V 1000V 1000V to 1000V 1000V 1000V 1000V 1000V 1000V 1000V to 1200V to 1200V
Ranges—ac and 6-200uA 5-100uA 5-200pA
dc current to 10A7 1000mA 2000mA
Ranges — B8-2010 S-1Kfto S5-1Kflto 5-1Kito 5-1Kilto 6-10007 S-1K!te® 5-1Kllo 7-10i1o 7-10fl 1o 6-2007 lo 6-2001 to
resistance 20M2*  10MZ 10MR 10MD 10M22 1o 10M2 10ME2 10MS2 TOMIT 10MET 20ME 20M0
True rms a
option L ¥ !
Autorange v ¥ v [ V v v
Guarded ¥ v + 4 ] ' v + ¥
Remote control
option ] [} ' ¥
DOU option V " v v i i ' i ¥ i i
E:::::.Iy paCY ¥ ¥ ¥ ¥ " ¥
Basic prica $208 $6845 $895 745 51995 $995 $1295 $1535 §$2185 §2495 §599 51099
"10mV & 100mV opticnal loptional 1100mV & 1000mV optional *frue rms standard *militarized
+21r and 207 optional T10A optional *full scale ranges include 100% overrange




DIGITAL MULTIMETER

FEATURES:

® “REC/IRCULATING REMAINDER” * A/D CONVERSION
e 70,000 HOUR MTBF
e INTERNAL BATTERY OPERATION OPTIONAL
e COMPLETE MULTIMETER
e FOUR DIGITS PLUS OVERRANGE
e /SOLATED PRINTER OUTPUT OPTIONAL

APPLICATIONS:
e MEASURE AC AND DC TO 1200 VOLTS
e MEASURE RESISTANCE TO 12 MEGOHMS

e COMPLETE PORTABILITY WITH BATTERY OPTION

o FULLY ISOLATED MEASUREMENTS

* Patent Pending



DESCRIPTION

Model 8100B is a compact, lightweight digital multi-
meter with a 10,000 hour MTBF, displaying four full
decades plus a “1" for 20% overrange. It may be
operated from line power or optional self<ontained
rechargeable batteries. AC volts, DC volts and kilohms
are standard functions, selection being made via push-
button switches. A switched 2-pole active filter and
instantaneous, automatic polarity selection and display
are additional standard features.

Analog inputs to the 8100B are processed through a
buffer amplifier, the output of which is periodically
sampled by a unique, Fluke designed, “Recirculating
Remainder” analog-to-digital converter. The converter
uses only one BCD counter and resistive ladder network
to serially determine and display all digits. A unique
capacitor register is used to hold the digits of the
sample for continuous display between samples. Neces-
sary converter switching is accomplished with field-
effect transistors.

The analog circuitry also makes multiple use of scaling
resistors and passive components. The combined analog
and digital circuitry has low power consumption and a
low total parts count, which leads to high reliability
and optional battery operation.

High quality wire-wound resistors, polystyrene capa-
citors and an extremely stable reference amplifier are

used in conjunction with the buffer amplifier and a
high accuracy comparator to ensure precise, stable,
digitizing of the analog input.

Custom packaging of the 8100B combines an attractive
appearance with rugged construction. A single fiberglass
circuit board is solidly secured to its strong aluminum
chassis. Guard shields surround all critical analog and
digital circuitry. Tough, scuff resistant plastic covers
provide exterior protection. An accessory cover is avail-
able to protect the front panel during transit. A locking
tilt-up bail is also used as a carrying handle. The line
cord is detachable. A concealed slide switch at the
rear of the instrument is used for selection of 115V or
230V AC line power.

The optional, rechargeable battery pack may be installed
in the field or factory. A meter along side the digit
readout is provided to indicate the state of battery
charge. The battery is automatically charged when the
8100B is operated from line power. Disconnecting the
line cord enables battery operation.

Fully isolated printer output for data logging purposes
is a factory installed option. The standard Model 8 100B
cannot accept the battery option when the printer
option is in place, however this combination of options
is available as a special version. For full details contact
the factory.

SPECIFICATIONS
DC VOLTS
Ranges . +1V, £10V, 100V and £1000V
20% overrange on all ranges.
Resolution . 0.01% of range. (100 uv on 1V range maximum)
Accuracy
30 days, 20°C to 30°C . +(0.02% of input + 0.01% of range)

90 days, 15°C to 35°C .

DC Input Resistance

+(0.05% of input + 0.01% of range)

Constant 10 megohms on all ranges.

Filter . . . 2 % Switch selected 2-pole, linear phase active filter.

Response Time to Rated Accuracy (max.)

0.5 seconds with filter out.

1.5 seconds with filter in.

10



SPECIFICATIONS (Continued)

Rejection INTERFERENCE FREQUENCY
60 Hz 50 Hz
DC FILTER | FILTER | FILTER | FILTER
IN ouT IN ouT
COMMON MODE 120 db 120 db 100 db 120 db 100 db
(1K in Low Lead)
NORMALMODE | ----- 60 db 20 db 47 db 9 db

NOTE: Common Mode Rejection specifications are not degraded when the isolated printer output option
is used and Common Mode Rejection approaches infinity when the instrument is battery operated.

Polarity .
Overload

AC VOLTS
Ranges .

Resolution .
Accuracy

90 days, 15°C to 35°C .

Input Impedance .

Response Time to Rated Accuracy .

Maximum DC Normal
Mode Voltage .

Overload

RESISTANCE

Ranges .

Resolution .

Accuracy . . .
30 days, 20°C t030 C :
90 days, 15°C to 35°C .

Configuration . /
Current in R measured .

Response Time to Rated Accuracy .

Filter Out .

Filter In .
Overload

1K Range

10K - 10M .

50Hz - 10kHz

Automatic, instantaneous selection and display.
+1200 VDC or +£1700V peak AC can be applied continuously to any
range without damage.

1V, 10V, 100V and 1000V. 20% overrange on all ranges.
0.01% of range. (100 uv on 1V range maximum)
MIDBAND EXTENDED

30-50Hz and 10 - 20 kHz
4(0.2% of input + 0.05% of range)  +(0.5% of input + 0.1% of range)

1 megohm shunted by < 30 pf.
3 seconds.

+1200 VDC NOTE: The sum of DC Normal Mode Voltage and
peak AC voltage must not exceed +1700V.

+1200 VDC or £1700V peak AC from 30 Hz to 20 kHz can be applied
continuously to any range without damage.

1K, 10K, 100K, 1000K and 10M. (20% overrange on all ranges)
0.01% of range (0.1 ohm on 1K range maximum)
1K - 1000K 10M
+(0.05% of input + 0.01% of range) 1(0.1% of input +0.01% of range)
+(0.1% of input + 0.02% of range) on all ranges

Two terminal, constant current, +9V across open terminals.
0.7 ma. on the 1K range, decreasing by an order of magnitude per
range to 0.7 ua on the 1000KS2 range (0.1 ua on the 10MS range)

1K - 1000K 10M
0.5 seconds 3.0 seconds
2.0 seconds 10.0 seconds

130V RMS may be applied continuously without damage.
230V RMS may be applied continuously without damage.

ISOLATED PRINTER OUTPUT (Option 8100B-02, factory installed)

Data Available .

Coding . . .

Logic Levels and Def“mmon
Triggering . ; :
Trigger to Reading Delay :
Print Commands .

Digits, Range, Functions, Polarity, Filter

8421 BCD Digits, individual lines for remaining data.
Logic “1" +3.5V, Logic “0" = 0V from TTL 7400 Series.
Two channels provide Logic “1" and Logic “0" triggering.
400 ms. maximum.

Logic “1" to Logic “0" and complement both provided.
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SPECIFICATIONS

SPECIFICATIONS (Continued)

GENERAL
MTBE.
Selection
Display .

Sample Rate
Maximum Inputs
ttHI“ [O hLLO‘!

i 0

Power

Weight

Storage Temperature
Operating Temperature .
Temperature Coefficient

(outside limits shown in 30 .md

90 day specifications)

Humidity Range .
Shock and Vibration
Mounting

Model 81008 . .
Model 8100B-01 .
Model 8100B-02 .
8100B-01 Kit .

Price:

Accessories: 80-RF
80F-5
80F-15
A-90 .
MO3-203- 700
M03-200-607 .
M03-200-606 .
C82 .

b 5 ch 21 6crn

10,000 hours

Manual via mechanically interlocked pushbuttons.

Four decade neon in-line readout with polarity neon for DC volts and fifth
digit for 20% overrange. Automatic decimal location.

3 samples per second.

See **Overload” specification by function.
1200V DC or 230V RMS at 60 Hz.

8 watts from 115V/230V, £10%, 50-500 Hz line with internal battery

option — 01.

8 hours continuous operation from the rechargeable nickel-cadmium batteries.
8 pounds without batteries. (3.6 Kg).

10 pounds with batteries. (4.5 Kg).

40°C to +75°C. (-40°C to +60°C with batteries).
0°C to +50°C.
DC +(0.0025% of input +0.0017% of range)/°C.
AC +(0.015% of input +0.005% of range)/°C.
KQ +(0.0035% of input +0.0015% of range)/°C
10MS2 +(0.01% of input +0.002% of range)/°C
80% R.H.max. at temp.< 35°C; 70% R.H. max from 35°C to 50°C.
Meets requirements of MIL-T-21200H and MIL-E-16400F.

Tilt down carrying handle detents into custom non-marring feet and serves as
a tilt-up bail for bench use.

$645 (without battery )

$745 (factory installed battery option)

$870 (factory installed printer option — not compatable with battery option)
S100 (for field installation of battery option)

$75.00 (R.F. Probe, 500 MHz)

$295 (High Voltage Probe, 5 kv)

$350 (High Voltage Probe, 15 kv)

$255 (6 Range AC/DC Current Shunt to 10A)

$10.00 (Front Panel Dust Cover)

$40.00 (Rack Mtg. Ears -- Single Unit, Right or Left Offset)
£25.00 (Rack Mtg. Kit -- Two Units, Side-by Side)

$100.00 (Carrying Case)

0.50 a 50 *

0.65 3.47 3.47

lGScm 8.81cm 8.81cm
0.75 J L 15.60 N
1.90cm = 39.6cm o

FRONT

SIDE
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DIGITAL MULTIMETER

FEATURES:
e 25 RANGE, 4 DIGIT MULTIMETER
e 20% OVERRANGE ON ALL RANGES
e OVERLOAD RESISTANT
e "RECIRCULATING REMAINDER"” * A/D CONVERSION
e 10,000 HOUR MTBF
e INTERNAL BATTERY OPERATION OPTIONAL
e ISOLATED PRINTER OUTPUT OPTIONAL
APPLICATIONS:
e MEASURE AC AND DC VOLTS FROM 10 UV TO 1200 VOLTS
e MEASURE AC AND DC CURRENT FROM 10 NA TO 1.2 AMPERES
e MEASURE RESISTANCE FROM 0.1 OHMS TO 12 MEGOHMS
e COMPLETE PORTABILITY WITH BATTERY OPTION
e FULLY ISOLATED MEASUREMENTS

* Patent Pending
13



DESCRIPTION

Model 8120A is a complete 25 range digital multimeter
that can be used to measure ac and dc voltages, ac and
dc currents, plus resistance. Each function has five
ranges that all provide 0.01% of range resolution and
20% overranging. Maximum voltage sensitivity is 10uV
on the 100 MV ac or dc ranges while maximum current
sensitivity is 10nA. The 8120A’s in-line, non-blinking
readout displays polarity information, an overrange *“1”
and four full decades of digits.

Custom packaging of the 8120A combines an attractive
appearance with rugged but light weight construction.
Tough, scuff resistant covers provide exterior protection
and a locking tilt-up bail can be rotated for use as a con-
venient carrying handle.

Severe overloads can be continuously applied to all of
the 8120A’s voltage and resistance ranges with no dam-
age whatsoever while current ranges are protected with
fusing. Large, clearly legible, two color lettering is used
to identify each of the interlocked pushbutton selector
switches and the decimal point is automatically position-
ed in the readout. These features reduce the likelihood
of an overload being applied through operator error.

Long-lived reliability is centered around the 8120A’s
use of Fluke developed recirculating-remainder analog-
to-digital conversion. This technique utilizes a simple
resistive feedback network to serially determine and dis-
play all digits. Thus the converters circuits contribute
significantly to the reliability enhancing low parts count
and low power consumption of the 8120A.

Operating power from sources available virtually every-
where in the world, including shipboard and aircraft

power, will energize the 8120A. A slide switch is pro-
vided for efficient 115/230VAC changeover while the
internal regulating circuits of the 8120A operate equally
well at power line frequencies of 50-500 Hz.

Battery operation for eight full hours of multimeter use
at sites remate from line power is optionally available.
The internally mounted, rechargeable battery option can
be ordered installed in the 8120A or easily added by the
user in the field. Battery charge is restored by operating
the 8120A from line power and disconnecting the line
cord provides instantaneous changeover to battery
power.

Assured accuracy is maintained in the presence of nor-
mal mode noise because a low-pass filter at the input of
the 8120A provides positive, broadband rejection. A
guard shield prevents common mode errors when the
8120A is line operated and optional battery operation
ensures complete freedom from error causing “ground
loops” even when the measurement is referenced to a
potential elevated more than a thousand volts above
power line ground.

Highly Isolated Printer Output is a factory installed
option that provides complete measurement information
for printers that can accept DTL or TTL logic level
inputs. Outstanding isolation between measurement and
digital output circuits is obtained because only two
guarded toroids are used to serially transfer data from
the 8200A’s recirculating-remainder analog-to-digital
converter into the printer output unit. Data provided is
complete and includes polarity, function and range as
well as all digits.

SPECIFICATIONS

DC VOLTS

Ranges . +100 MV, £1V, £10V, £100V and +1000V (20% overrange, all ranges)
Resolution . 0.01% of range. (10 uv on 100 MV range maximum)

Accuracy +1V to £1000V Range +100 MV Range

90 days, 15°C to 35°C .

DC Input Resistance. . . . .

Response Time to Rated Accuracy . 1.5 seconds

Noise Rejection . . . . . . . . . DC
NormalMode . . . . + &« « « & -
Common Mode (1k in low lead) . 120 db

1(0.02% of input +0.01% of range) +(0.05% of input +0.02% of range)

Constant 10 megohms on all ranges

60 Hz 50 Hz
60 db 47 db
120 db 120 db

NOTE: Common mode rejection specifications are not degraded when the isolated printer output option is
used and Common Mode Rejection approaches infinity when the instrument is battery operated.

14



SPECIFICATIONS

Polarity . s
Overload (without damage)

AC VOLTS

Ranges .

Resolution . .

Accuracy (all ranges} :
90 days, 15°C to 35°C

Input Impedance .

Response Time to Rated Accuracy.
DC Normal Mode Voltage.
Overload .

(dc to 20 kHz, wuhoul damage)

RESISTANCE

Ranges .
Resolution .
Accuracy
90 days, 15° Cto35 C

Configuration .
Current in R measured .

Response Time to Rated Accuracy .

Overload
(without damage)

DC CURRENT
Ranges .

Resolution .
Accuracy (all ranges]
90 days, 15°C to 35°C

Burden . ;
Response Time to Rated Accuracy
Overload

AC CURRENT

Ranges .
Resolution .
Accuracy (all ranges)
90 days, 15°C - 35°C .

Burden . ;
Response Time to Raled Accuracy
Overload

Automatic, instantaneous selection and display
+1200 VDC or +1700V peak AC applied continuously to any range

100 MV, 1V, 10V, 100V and 1000V. (20% overrange, all ranges)
0.01% of range. (10 uv on 100 MV range maximum)

S0 Hz - 10 kHz 30 - 50 Hz and 10 - 20 kHz
+(0.2% of input +0.05%of range) +(0.5% of input +0.1% of range)

1 megohm shunted by <S50 pf. (100k £ shunted by <100 pf on 100
MV range)

3 seconds

+1200V maximum (£250V on 100 MV range)

1V to 1000V Range 100 MV Range
1200V applied continuously 250V applied continuously

1k, 10k, 100k, 1000k and 10M. (20% overrange, all ranges)
0.01% of range (0.1 ohm on 1k range maximum)

1K-1000K Range 10M Range
+(0.05% of input +0.01% of range) +(0.1% of input +0.01% of range)

Two terminal, constant current,
0.7 ma. on the 1k range, decreasing by an order of magnitude per range
to 0.7 ua on the 1000kS2 range (0.1 ua on the 10MQ range).
2.0 seconds, (10 secs. on the 10MS2 range)

10K to 10MQ2 Range 1k€2 Range
230V rms applied continuously 130V rms applied contiauously

+100 ua, +1 MA, +10 MA, +100 MA, +£1000 MA  (20% overrange,
all ranges)
0.01% of range (10 na. on !00 ua range, maximum)

4(0.1% of input +0.02% of range)

100 MV @ 100 ua increasing to 300 MV @ 1200 MA
1.5 seconds
Protected to 2 amp on any range

100 ua, 1 MA, 10 MA, 100 MA, 1000 MA (20% overrange, all ranges)
0.01% of range (10 na.on 100 ua range, maximum)

50 Hz - 5 kHz 30-50Hz 5-1
+(0.3% of input +0.05% of range) +(0.6% of input +0.05% of range

100 MV @ 100 ua increasing to 300 MV @ 1200 MA

3 seconds
Protected to 2 amp on any range

15



SPECIFICATIONS

ISOLATED PRINTER OUTPUT (Option 8120A-02, factory installed)

Data Available

Coding

Logic Levels and DLfIl'lllIOI'I
Triggering

Trigger to Reddm‘g Deldy
Print Commands .

GENERAL

MTBF
Filter
Selection
Display

Sample Rate
Maximum Inputs
“HI™ to “LO™ .
“LO™ to "GUARD™

“GUARD” to “CHASSIS™

Operating Power .

Weight

Size .o
Storage Temperature
Operating Temperature

Digits, Range, Functions, Polarity

8421 BCD Digits, individual lines for remaining data

Logic *“1”" = #3.5V, Logic 07 =0V from TTL 7400 Series
Two channels provide Logic “17 and Logic *0™ triggering
400 ms. maximum

Logic “1™ to Logic “*0” and complement both provided

10,000 hours

2-pole linear phase filter for de volts, current and resistance always “in”
Manual via mechanically interlocked pushbuttons

Four decade neon in-line readout with polarity neon for dc volts and
fifth digit for 20% overrange. Automatic decimal location.

3 samples per second

See ““Overload™ specification by function
100V dc or peak ac
1200V dc or 230V rms at 60 Hz
8 watts from 115V/230V, +10%, 50-500 Hz line with internal battery
option —01 installed.
8 hours continuous operation from the rechargeable nickel-cadmium
batteries.
8 pounds without batteries, (3, 6 Kg)
10 pounds with batteries. (4,5 Kg)
31/2H x 8 1/2 WX 157 D (88mm x 216mm x 381mm)
40°C 10 +757C (—40°C 1o +60°C with batteries).
0°C to +50°C

Temperature Coefficients (Appiv nutstde of temperature limits of “Accuracy™ specifications)

DC volts except 100 MV
DC Current and 100 MV
AC, Volts and Current
K ranges .
10 M Range
Humidity Range .
Shock and Vibration
Mounting

Price: Model 8120A .
Model 8120A- 01
Model 8120A-02

8120A-01 Kit
Accessories:  80-RF

80F-5

80F-15

M03-200-607 .
M03-200-606 .
M03-203-700 .

C-82 .

+(0.0025% of input +0.0005% of range)/°C

+(.0035% of input +0.005% of range)/°C

+(0.015% of input +0.005% of range)/°C

+(0.0035% of input +0.001% of range)/°C

+(0.01% of input +0.002% of range)/°C

80% RH. max. at temp. <!5°C, 70% R.H. max. from 35°C to 50°C
Meets requirements of MIL-T-21200H and MIL-E-16400F

Tilt down carrying handle detents into custom non-marring feet and
serves as a tilt-up bail for bench use.

$745 (without battery)

$845 (factory installed battery option)

$870(factory installed printer option - not compatible with battery
option

$100 (for field installation of battery option)

§75.00 (R. F. Probe. 500 MHz)

$295 (High Voltage Probe, 5 kv)

$350 (High Voltage Probe, 15 kv)

$40.00 (Rack Mounting Kit - - Single Unit, Right or Left Offset)
$25.00 (Rack Mounting Kit - - Two Units, Side-by-Side)
$10.00(Front Panel Cover)

$100.00 (Carrying Case)
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Militarized DMM 8125A

FEATURES:

e  MIL-T-21200L, Class 2 (Flight Line)
Specifications:

DESIGN AND CONSTRUCTION
COMBINATION CASE
TEMPERATURE, OPERATING & NON-OPERATING
ALTITUDE, OPERATING & NON-OPERATING
HUMIDITY, OPERATING
ELECTROMAGNETIC INTERFERENCE
SHOCK
VIBRATION
SAND AND DUST
SALT ATMOSPHERE

e Complete Ruggedized Multimeter

® Four Full Digits Plus Overrange

e  Optional Self-Contained Battery Power

e  Protected Against Damage From Overload
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DESCRIPTION

Fluke Model 8125A is a compact, rugged, truly portable
militarized digital multimeter with extreme reliability
and recalibration intervals as long as one year. [t meets
the stringent Class 2 environmental requirements (except
“explosive conditions™) of MIL-T-21200L when opera-
ted from 50 - 500 Hz, 115V/230V line power. If line
power is not available, optional, self-contained, re-
chargeable batteries provide for eight hours of continu-
ous operation while maintaining the 8125A’s ability to
perform in the same Class 2 environments over a 0°C to
+55°C temperature range.

A MIL combination case completely encloses the instru-
ment. Its detachable cover protects the front panel while
serving as a storage space for accessories, test leads and
the line cord. A recessed carrying handle is attached to
the cover’s exterior.

The multimeters standard functions include four ranges
of AC volts, four ranges of DC volts with automatic
polarity selection and display, five ranges of resistance
and switched filtering for dependable broadband normal
mode noise rejection. A guard providesfor high common
mode rejection when the 8125A is line power operated
while battery operation allows complete immunity
from common mode errors due to “floating” voltages
or “ground-loop™ currents.

An in-line readout displays polarity,a “1” for 20% over-

range and four full decades of digits with automatic
decimal positioning. Sealed pushbutton switches select

SPECIFICATIONS

DC VOLTS

Ranges

Resolution .

Accuracy:
90 days, 20°C to 30°C .
6 months, 15°C to 35°C
| year, 15°C to 35°C

Temperature Coefficient
DC Input Resistance

ranges and functions while a sealed toggle switch applies
line power. Internal heaters automatically energize at
ambient temperatures below 0°C when the instrument
is line-powered. The “LOW TEMP” iamp indicates that
the heaters are “ON”.

All analog inputs are scaled for processing through the
same operational amplifier prior to.digitization in the
unique, Fluke designed, “Recirculating Remainder” ana-
log-to-digital converter. The converter uses only one
decade of BCD counter and resistive ladder network
to sample the input and serially determine and display
all digits. A unique capacitor register is used to hold
the digits between samples. A low parts count and low
instrument power consumption result from the efficient
use of analog circuitry combined with the digitizing
technique.

Line power is applied through the front panel of the
instrument. All fuses and indicator lamps are front
panel mounted. A concealed slide switch at the rear
of the instrument’s chassis is used for selection of
115v or 230v AC line power. The optional battery
pack may be installed in the field or factory. A meter
along side of the digit readout indicates the state of
battery charge. The battery is automatically charged
when the 8125A is operated from line power. Dis-
connecting the line cord enables battery operation when
the ambient temperature is greater than 0°C. Thermo-
stat interlocks provide for line operation only with
energized heaters from 0°C to —40°C.

+1V,£10V, £100V and +1000V, 20% overrange all ranges
0.01% of range (100 uv on 1V range maximum)

4(0.01% of input + 0.01% of range)
+(0.01% of input + 0.02% of range)
+(0.02% of input +0.02% of range)

4(0.0015% of input + 0.001% of range)/°C
Constant 10 megohms on all ranges.

Filter . . . ) D B F e % Switch selected 2-pole, linear phase active filter.

Settling Time to Rated Accuracy

0.25 seconds with filter out.

1.2 seconds with filter in.



Rejection

INTERFERENCE FREQUENCY

60 Hz S0 Hz
DC FILTER | FILTER | FILTER | FILTER
IN ouT IN ouT
COMMON MODE 120 db 120 db 100 db 120 db | 100 db

(1 K2 in Low Lead)

NORMAL MODE

...... 60db | 20db 47 db 9 db

Polarity .
Overload

AC VOLTS

Ranges

Resolution .

Accuracy:
90 days, 15°C to 35°C .
6 months, 15°C to 35°C
1 vear, 15°C to 35°C

Input Impedance .
Settling Time to Rated Au.uracv

Maximum DC Normal Mode Voltage

Overload

RESISTANCE

Ranges

Resolution

Accuracy
90 days, 20° (‘ to 30 ('
6 months, 15°C to 35°C
| year, 15°C to 35°C

Configuration .
Current inR mcdsured

Settling Time to Rated Accuracy.

Filter Out

Filter In
Overload:

1K Range

10K - 10M Range

Open Terminal Voltage

ENVIRONMENTAL

Operating Temperature .

NOTE: Common Mode Rejection approaches infinity when instrument is
battery operated with line cord disconnec ted.

Automatic, instantaneous selection and display.
+1200 VDC or +1700V peak AC can be applied continuously
to any range without damage.

1V, 10V, 100V and 1000V. 20% overrange on all ranges.
0.01% of range. (100 uv on 1V range maximum)

50Hz - 10 kHz 30 -50Hz and 10 - 20 kHz
+(0.2% of input + 0.05% of range)  +(0.5% of input +0.1% of range)
+(0.2% of input + 0.08% of range)  +(0.5% of input +0.1% of range)
+(0.2% of input + 0.1% of range)  +(0.5% of input + 0.15% of range)

1 megohm shunted by < 150 p.f.

2.8 seconds

+1200VDC  NOTE: The sum of DC Normal Mode Voltage and
peak AC voltage must not exceed +1700V.

41200 VDC or £1700V peak AC from 30 Hz to 20 kHz can be
applied continuously to any range without damage.

1K, 10K, 100K, 1000K and 10M. 20% overrange on all ranges
0.01% of range (0.1 ohm on 1K range maximum)

1K - 1000K 1o0M
+(0.02% of input + 0.01% of range)  +(0.05% of input +0.01% of range)
+(0.02% of input +0.02% of range)  +(0.07% of input +0.02% of range)
+(0.02% of input +0.03% of range)  +(0.07% of input +0.03% of range)

Two terminal, constant current
0.7 ma on the 1K range, decreasing by an order of magnitude per
range to 0.7 ua on the 1000K$2 range (0.1 ua on the 10M£2 range)

1K - 1000K 10M
0.25 seconds 2.8 seconds

1.8 seconds 10.0 seconds

130V RMS may be applied continuously without damage.
230V RMS may be applied continuously without damage.

+5V maximum on any range (Isolated by source resistances increasing
in decade steps from 10k £ to 10M € with increasing range).

~40°C to +55°C (Line operation only below 0°C and intermittant
operation to +71°C)
NOTE: Internal temperature remains above 0°C on line operation.
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ENVIRONMENTAL (Cont.)
Storage Temperature
Humidity Range .

Altitude

Vibration

Shock

Electromagnetic Interference .
Sand and Dust
Salt Atmosphere .

GENERAL

Selection
Display .

Sample Rate

Maximum Inputs:
“HI" to *LO? ;
“LO" to “GUARD™ .
“GUARD" to “CHASSIS".

Temperature Coefficients .

(Apply outside of temperature ranges o

*accuracy” specifications.)

Power

Heater Power .

Weight

Size:
Linear dimensions

Volume .

Prices:
Model 8125A .
Model 8125A - 01.

-62°C to +85°C. (—62°C to +60°C with battery option installed)
0 to 100% R.H. (Meets paragraph 3.2.19.2 of MIL-T-21200L)
Operating; 10,000 feet.

Non-Operating; 50,000 feet.

Withstands continuous vibration along each of the mutually  per-
pendicular axes as follows:

Frequency Range Double Amplitude

S5tol15Hz 0.06 inch
15 to 25 Hz 0.04 inch
25 to 55 Hz 0.02 inch

Withstands 18 impact shocks of 20G - 3 shocks in opposite direc-
tions along each of the mutually perpendicular axes.

Meets MIL STD 461 A Class B Notices 1-3

Meets paragraph 3.2.19.6 of MIL-T-21200L

Meets paragraph 3.2.19.8 of MIL-T-21200L

Manual via mechanically interlocked pushbuttons.

Four decade neon in-line readout with polarity neon for DC volts,
and fifth digit for 20% overrange. Automatic decimal location.

3 samples per second.

See “Overload™ specification by function.
100V DC or peak AC.
1200V DC or 230V RMS at 60 Hz.

DC +(0.0015% of input + 0.001% of range)/°C
AC 4(0.015% of input + 0.005% of range)/°€C

K £(0.003% of input + 0.001% of range)/°C
10 MQ2 +(0.008% of input + 0.001% of range)/°C

3 watts during 8 hours of continuous operation from rechargeable
nickel-cadmium batteries.

8 watts line operated, with heater “off” and batteries charging.
Line voltage is 115/230V AC, +10%, 50 - S00 Hz.

125 Watts Maximum

< 20 Ibs. without batteries (9,08 Kg)
< 22 Ibs. with batteries. (9.988 Kg)

20.19" long (with cover on) x 6.63™ high x 9.84" wide
(5128 mm x 168,4 mm x 2499 mm)
0.762 cu ft.

$1995
$2195 (Factory installed battery option).
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FLUKE

Digital Voltmeter 8200A

FEATURES:

0.01% ACCURACY with FULL AUTORANGING
4% Digit DVM with 60% OVER RANGING

Fast 400 Readings Per Second Systems Capability

6 Ranges of DC Volts with 1 uV resolution

4 Ranges of True RMS AC Volts, AC or DC Coupled
6 Ranges of Resistance

Isolated Data Output

Isolated Remote Control

Isolated 4 Terminal Ratio

Low parts count due to FLUKE's Patented
Recirculating Remainder A-to-D Conversion

Switch Selectable filter
Overload Protected on all functions
10,000 hour MTBF
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The 8200A Offers You:
Basic

The Model 8200A is a four range dc DVM that can easily be
expanded into a 400 readings per second systems multi-
meter by installing a family of plug-in options. Standard
features of the basic instrument include 60% overrange,

a switched filter for assured broadband noise rejection, all
push button selection, autoranging, automatic polarity
selection and display as well as full guarding. The in-line,
non-blinking readout displays polarity, the overrange digit
and four full decades of digits with automatic decimal
point location. llluminated indicators designate the func-
tion selected.

Analog Options

Multimeter options include 2 ranges of dc millivolts (option
-02), 4 ranges of True RMS ac volts (option -09) or 4 ranges
of average responding ac volts (option -01), 6 resistance
ranges (option -03) and an isolated external reference-ratio
input {option -04), The extremely well isolated system
options are the Data Output Unit (option -07) or the Printer
Output Unit (option -06) and the Remote Control Unit
(option -08). All options may be added in the field by the
user at any time.

1 microvolt to 1200V dc voltage measurement capability
with complete, 6 range autoranging is obtained by adding
the two range millivolts option. A true 400 readings per
second speed can be maintained on the 100 mV through
1000V ranges even when using an input switching scanner
and externally triggered. The filter can be selected for posi-
tive noise rejection on all 6 resistance ranges.

Correct, fast digital readings of waveforms rich in harmonics
and/or possessing high crest factors are assured when the
True rms ac volts option 09 is utilized. 60% overrange
capability and overload immunity are built-into this option
to complement its very fast 500 millisecond response time
and its superb low level accuracy.

AC voltages of any waveshape from 20 Hz to 300 kHz
with crest factors up to 7 (2% duty cycle pulse) can be
measured using the true RMS option -09. It may be DC
coupled via a panel switch or a program line on remote
control option -08 for inclusion of the DC component.

10 milliohm to 16 megohm resistance inputs with £2/k§2/
MS2 autoranging can be digitized by the 8200A when it is
equipped with its ohms converter option 03.

Overload protection prevents damage to the option or DVM
even if 120 VAC line voltage is misapplied to the input.
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True four-terminal, real-time dc/dc, mV/dc or ac/dc ratio
determinations are made in conjunction with the isolated
External Reference option -04. Direct resistance measure-
ments with greately reduced power dissipation in the un-
known resistor are also implemented by it.

Systems Options

Isolated Printer Output option -06 is available which pro-
vides isolated and buffered data transfer for the low-priced
data logging systems. Grounded printers may be used with-
out compromising any of the common mode specifications
for Model B200A. Output is DTL/TTL compatible 8421
BCD for parallel acquisition. The B200A may be triggered
up to 400 times a second via this option.

Isolated Data Output, option -07, and Isolated Remote
Control, option -08, use guarded toroids to transfer data
and commands from and to the 8200A without degrading
any of its outstanding common mode rejection specifica-
tions. These options are also DTL/TTL compatible and

are designed to permit the multiplexing of several 8200A’s
on common sets of control and data output lines. Moreover
they are buffered to prevent interaction between the DVM
and the Acquisition/Control devices.

External triggering of the 8200A is accomplished via its
Data Output Unit and the resulting data may be acquired
fully in parallel BCD format or serially by character in
multiples of four-bit words. A single control line enables
automatic time delays that allow for full setting of the
analog input prior to digitization of the data transferred.
Two flags provide continuous measurement status infor-
mation for the acquisition device.

Remote Control is exerted by contact closure or logic levels.
The 8200A’s unique “"Control Command Storage' feature
permits the 8200A to “latch” on commands which may be
later removed while the 8200A retains the commanded
function and range in internal storage. Logical interlocks
are a further important systems feature of this option be-
cause they prevent incompatible calls.

For further information on system options, request Appli-
cation Bulletin AB-10.



Specifications /Mainframe /DC Volts

INPUT
Ranges Input Impedance "
+1V 1010 ohms
+10V 107 ohms
+100V 107 ohms
+1000V 107 ohms

*Shunted by less than 130 pF.

ACCURACY +(% of input + % of range)

+ 1V thru
+1000V ranges
90 day, 23°C +5°C (0.01 + 0.01)
1 year, 23°C +5°C (0.02 + 0.03)

(To 160% of range)

Temperature
Coefficient +(0.001 +0.001)/°C

(~10°C to 18°C and 28°C to 50°C)

Resolution:

Overrange:

Overload:

Input Offset Current:

Response Time
Filter Out:

Filter In:

0.01% of range (100 uV on
1V range).

60% (+£1200V max on +1000V
range)

+1200V dc or 1100V rms may
be continuously applied to any
range without damage.

Less than 50 pA.

2.25 msec (series of steps on
same range) (1) (2)

3.75 msec (Single reading and
first reading of a series) (1)

500 msec (single reading or a
series of steps) (1)

1) To a reading within 0.01% of range when measuring step
change inputs and using external trigger.

(2)  Includes Buffer Amplifier Settiing time of 2 msec maxi
mum to within 0.01% of input step, see “Timeouts
Disabled” time diagram on Page 9.

NOISE REJECTION DC Filter In Filter Out
(3) (4)
Common Mode: > 140 dB > 140 dB up 1o 60 Hz > 110 dB or 1 digit which-
ever is greater
Unbalance Resistance: 1 kQ2 1 kQ 10052

(3
Normal Mode:

> 60 dB at 50 Hz
> 65 dB at 60 Hz
> 100 dB 200 Hz & above

31 The normal mode and common mode rejection are not line frequency harmonic oriented due to the broad band response of an
active 4 pole filter and, therefore, will reject randem noise at most frequencies.

4] Common mode rejection specifications are maintained with any combination of options installed and are unchanged with the
use of grounded devices with the remote control, data output or printer output options.
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Specifications /General

A/D Conversion Technique: Recirculating Remainder

Digitizing Time: 2.5 milliseconds

Sample Aperature: 500 microseconds (at A/D
converter input)

Sample Rate,

External Trigger: 400 readings per second

maximum for all functions (1)

Internal Trigger: 4 readings per second, basic

DVM

Autorange Time
(Per range change)

25 milliseconds: MV/VDC and
Q/k2/ME, Filter “out”

250 milliseconds all other
combinations. (1)

External Trigger:

Internal Trigger: 250 milliseconds

1) External triggering is accomplished via Data Output or
Printer Output Options.

Filters: 4 pole active filter for dcvolts
and resistance measurements,
3 pole active filter for milli-
volt measurements.
Operating Storage
Temperature: —10°Cto +50°C -40°Cto +75°C
Altitude: 10,000 feet 50,000 feet
Humidity: Up to 90% RH
~10°Cto +25°C
Up to BO% RH
+25°C 10 +50°C
Power: 115V/230V +10%
(Including 50 to 440 Hz
options) Less than 25W

Range Selection: Manual, Automatic (standard),

Remote (optional)

Function Selection: Manual, Remote (optional),
Autorange, MVDC/VDC,
Q/kQ/MS, VAC, FILTER,

EXT, REF. (optional)

Lamp indicator for each func-
tion selected.

Function Annunciator:
Display: In-line, neon-tube display of
polarity, overrange digit and
4 full decades of digits with
automatic decimal placement.

Overload Limits:
(Maximum voltage that may be continuously applied with-
out damage)

“Hi" to "Lo"": See individual functions un-

der “Overload’”
+100V dc or peak ac (2)

f2) A protection circuit causes a warning lamp to illuminate when
this limit is exceeded.

“Guard"” to ""Chassis’":

“Lo" to “Guard":

+1000V dc or peak ac, maxi-
mum common mode voltage
for any function.

Shock and
Vibration: Meets MIL-T-21200L
and MIL-E-16400F
Weight: Less than 15 Ibs
(7, 8 kag)
Size: 3% H X 8%"WX15"D
(88 mm X 216 mm X 381 mm)
Warm-up Time: 20 minutes to 1 year accuracy, 1 hour to

full accuracy.

Specifications/DC Millivolts /Option 02

INPUT
R (1)
anges Input Impedance
+10 mV 1010 ohms
+100 mV 1010 ohms

f1) Autaranges between dc millivolts and de volts.

Resolution: 0.01% of range (1 uV on 10 mV
range)
Overrange: 60%
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Overload: 41200V dc or 1100V rms for
15 seconds
+300V dc or rms continuously

Zero Stability: Less than 10 uV, not using zero
control for 90 days

Input Offset Current: Less than 10 pA



Filter In: 2 sec (single reading or series

Response Time :
of steps on either range) (2)
Filter Out: 2.25 msec (Series of steps on
100 mV range) (2) (3)
3.75 msec (single reading and (2)  To a reading within 0.01% of range when measuring step
first reading of a series on change inputs and using external trigger.

100 mV range) (2)

100 msec (single reading or
series of steps on 10 mV
range) (2)

(3)  Includes Buffer Amplifier Settling time of 2 msec maximum
to within 0.01% of input step, see "Timeouts Disabled” time
diagram on Page 9.

ACCURACY (% of input + % of range)

+10 mV range +100 mV range

90 days, 23°C+5°C  (0.01 + 0.02) (0.01 +0.01)
(To 160% of range)

Temperature
Coefficient (0.0 + 0.02)/°C (0.0015 +0.002)°C
—10°C 1o 18°C and
28°C 1o 50°C
NOISE REJECTION DC Filter In Filter Out
(4) (5)
Common Mode: >180 dB >18Q dB up to 60 Hz >140 dB up to 60 Hz
on either range on 10 mV range
130 dB up to 60 Hz
on 100 mV range
Unbalance Resistance: 1k 1k 1kQ2
(162 max between lo and
guard)
Normal Mode: >75 dB at 50 Hz

>80 dB at 60 Hz
on 10 mV range
>55dB at 60 Hz
>60 dB at 60 Hz
on 100 mV range

f4)  The normal mode and common mode rejection are not line frequency harmonic oriented due to the broad band response
of an active 3 pole filter and, therefore, will reject random noise at most frequencies.

(5) Common mode rejection specifications are maintained with any combination of options installed and are unchanged with
the use of grounded devices with the remote control, data output or printer output options.

Specifications/True RMS AC Volts/Option 09

INPUT
Ranges Response Time: 500 milliseconds maximum to
within 0.1% for reading greater
1V ac or ac + dc than 10% of range. Double indi-
10V ac or ac + dc cated time for readings less than
100V ac or ac + dc 10% of range.
1000V ac or ac + dc
Resolution: 0.01% of range (100 uV on 1V
range)
CopEspo: RS0 thpnading Overrange: 60% (1100V rms max. input on

1000V range)
25



Overload: 1100V rms or 1500V peak may
be continuously applied to any

range without damage.

Crest Factor:

Superimposed
DC: +1100V dc (peak ac plus dc
not to exceed +1500V) maxi- ; R
i Noise Rejection:
Input Impedance: 1.0 Megohm shunted by <130 pF

(1
ACCURACY (% of input + % of range) From 0.001V to 1100V

7 at Full Scale, increasing
downrange per

X {V range
V input

Common mode with 1002 un-
balance in either lead, dc to
60 Hz, 120 dB minimum

AC Only Mode‘z} AC + DC Mode{zi
90 days, 23°C +5°C DC S e————n (0.1 + 0.04)
(To 160% of Range) 20 Hz - 50 Hz (0.5 + 0.02) (0.5 + 0.04)
50 Hz - 10 kHz (0.1 + 0.02) (0.2 + 0.04)
10 kHz - 30 kHz (3) (0.2 + 0.04) (0.2 + 0,06)
30 kHz - 50 kHz (3) (0.3 +0.1) (0.3 +0.12)
50 kHz - 100 kHz (3) (1.0 + 0.3) (1.0 + 0.3)
100 kHz - 300 kHz (3) (2.0 + 0.5) (2.0 + 0.5)

Temperature Coefficients DC, 20 Hz -10 kHz (0.004 + 0.001)/°C

—~10°C to 18°C and 28°C to 50°C

(0.004 + 0.004)/°C

2000v + V input
2000v

(1) With inputs above 500V, mulitply accuracy by

{2)  Direct coupled — FILT/RMS button in
AC coupled — FILT/RMS button out

Pragrammable using Filter program Line in Remote Control Option.

(3) Input volt X hertz product should not exceed 2 X 107

Specifications/Resistance /Option 03

INPUT
1
Ranges W Forcing Current Overload:
10082 10 mA 100£2: 30V rms (fused-spare supplied)
1 kQ 1 mA 1 kQ2—-10MQ2: 130V rms maximum without
10 k&2 100 uA damage. Overload in excess of
100 k2 10 uA 130V to 1000V will not damage
1000 k2 1 uA active circuit components.
10 MQ 100 nA Configuration: Two Terminal
(1)  Autoranges between all resistance ranges. Voltage Across 1.0 Volts at 100% of range
Unknown Rx: 1.6 Volts at 160% of range
Resolution: 0.01% of range (10 m<2 on
100 2 range) Open Terminal
Overrange: 60% (16 M2 on 10 MS2 range) Voltage: +10 Volts maximum
ACCURACY (% of input + % of range)
Ranges: 10092 1k§2 —100 k2 1000 k&2 10 MQ
90 days, 23°C £5°C (0.03 + 0.02) (0.01 + 0.01) (0.02 + 0.02) (0.1 + 0.02)

(To 160% of range)

Temperature Coefficients (0.002 + 0.001)/°C (0.001 + 0.001)/°C

—10°C to 18°C and 28°C 1o 50°C

(0.005 + 0.002)/°C

(0.015 + 0.01)/°C
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RESPONSE TIME (2)

Ranges: 100£2 —10 k§2 100 k&2 1000 kS2 10 MQ2
Filter Out!3) 2.25 msec 2.25 msec 4.5 msec 30 msec
(Series of steps on same
range)
Filter Out 3.75 msec 3.75 msec 5.75 msec 30 msec.

(Single reading and first
reading of series)

Filter In 500 msec 550 msec 1.2 sec 7.0 sec
(Single reading or a series
of steps)

- p— 4 (3]  Includes Buffer Amplifier Settling time of 2 msec maxi-
(2)  To a reading within 0.01% of range when measuring step it 1o, Widhin. O.01% oF inpiit ten, s *Tinsouts

change inputs and using external trigger. Disabled” time diagram on Page 9.

Specifications /AC Volts/Option 01

INPUT
Overload: 1100V rms or 1500V peak may
Ranges be continuously applied to any
range without damage.
1V ac
10V ac Superimposed DC: +1100V dc (peak ac plus dc not
100V ac to exceed +1500V) maximum
1000V ac Input Impedance: 1.11 Megohm +0.2%, shunted
Conversion: Average responding, calibrated by <130 pF
for RMS Response Time: 500 milliseconds maximum to
Resolution: 0.01% of range (100 uV on 1V within 0.1%.
an
il Noise Rejection: Common mode with 10082
Overrange: 60% (1100V rms max. input on unbalance in either lead, dc
1000V range) to 60 Hz, 120 dB minimum.
ACCURACY (% of input + % of range)
0.001V to 500V 500V to 1100V
90 days, 23°C +5°C 30 Hz — 50 Hz (0.5 + 0.02) (0.5 + 0.0)
(To 160% of range) 50 Hz — 20 kHz (0.1 + 0.02) (0.15 + 0.0)
20 kHz — 50 kHz (0.2 + 0.02) (") (0.2 + 0.0
50 kHz — 100 kHz (0.5 +0.02) (1) —
“Temperature Coefficients (0.004 + 0.004)/°C (0.004 + 0.004)/°C

—10°C to 18°C and 28°C to 50°C

(1)  Input voit X hertz product should not exceed 2 X 107.

Specifications/Isolated DC External Reference/Option 04

MAIN INPUT
Corresponding DC
Ratio Range Voltage Range Resolution: 0.01% of dc voltage range
+0.1:1 +1V Overrange: 60% (1200V maximum on
+1.0:1 $10V +100:1 Ratio Range) (2)
+10:1 +100V
+100:1 +1000V (2) % Input Voltage Range

must be less than 1.6
1) Requires Rear Input, Option -05 % Ref Voltage Range for non-overrange reading.
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Overload: +1200V dc or 1100V rms Ottier Hiode SO, ASYBEV. and
: | li er s: m ; an
ey be icontinuaudy:spptied €2/DCV are available when corres-
Loy range: ponding main input options are
installed,
Reading vs Ratio: 10 X Ratio
REFERENCE INPUT Overload: Absolute value of V Reference
plus difference in potential of
Type: Isolated 4 -wire Reference Lo and Input Lo
Sample Time: 500 usec period just prior to must:not excead 26V
500 usec main input aperature Noise Rejection:
Voltage Range: +1V to +11V Normal Mode: 25 dB at 60 Hz
Impedance: 1 Megohm +0.1% Common Mode: 80 dB with +10V reference and
Isolation: Input Lo and Reference Lo uprrot kiunbalanee
difference not to exceed +8V Sttling Time: 1 second maximum to 0.01% of
and -6V reference range for step change
of reference voltage.
ACCURACY

10V

Vref

90 days, 23°C +5°C

+(0.01% of reading + 0.01% (

) of dc voltage range)

10V

ref

Temperature Coefficient
—10°C to 18°C and 28°C to 50°C

+(0.001% of reading +0.001% (

) of dc voltage range)/° C

Specifications /System Options

Isolated Data Output Unit, Option 07

Data Available: Digits, polarity,range, functions Automatic Adaptive

Coding: 8421 BCD, Digits and range e
Logic Levels: 1= +6V, 0= 0V (Series 930

DTL with 6k pull up) Data Lines:
Maximum Trigger Rate: 400 per second
Flags: Ready, overload Serial Output:
Acquisition: Full parallel or serial by charac

ter in multiples of 4 bits

Automatic delays to allow for
settling time of all analog inputs
are enabled via a single logic line.

Blanked during digitizing time

Serial by 4 bit or multiples of
4 bits. Requires external se-
quencer,

FUNCTION/RANGE 1) TOTAL TIMEOUT MEASURED AT
TIMEOUT ENABLED MODE READY FLAG OUTPUT ALL TIMES
: 1 ; = i VDC WITHOUT FILTER 1, 10, 100, 1000 15 MSEC
Oﬁerfst:on of the 8200A’s D.O.U. in this mode provides VDC WITH FILTER 1, 10, 100, 1000 530 MSEC
a ""Timeout” that prevents the 8200A from providing S R RS PR
digital outputs until the specified input “‘response time" :
has elapsed. An external trigger initiates the delay whose gl =
duration is internally determined by the B200A. At the CACT W oL ARG
conclusion of the delay, the 8200A automatically reads {1 WwTHOUT B CYRR Vo0 VI MSEC
the settled input and transfers the reading to the Data {IWITH FILTER 100 560 MSEC
Lines. «IZWITHOUT FILTER 1. 10, 100, 1000 17 MSEC
K{IWITH FILTER 1, 10, 100, 1000 1.3SEC
WM WITHOUT FILTER a5 MSEC
TRIGGEN | l 10MELWITH FILTER 7.4 SEC
S — 1 i RANGE CHANGES ADD TO TIMEOUTS
i e L Mk voe, mvDe, (L KIL M2 wiTHOUT 20 MSEC/RANGE CHANGE
READY FLAG — FILTER CALLED
DATA LINES ,
ALL OTHER CONDITIONS 250 MSEC/RANGE CHANGE

input.
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TIMEOUT DISABLED MODE TIMING

The unique Fluke Recirculating Remainder A-to-D con-

version technique permits the 8200A to maintain its 400 ::r:f'::‘:lm ZANE RN
readings per second speed while measuring switched inputs. *"_—‘_"F_‘__ |k—-_4- o |
As the diagram below shows, the 2 ms settling time for oy ‘ 1 » I
B8200A’s Buffer Amplifier used on the 100 MV — 1000V |1 T
and 100£2-100kS$2 ranges (filter “OUT") can be timed to occur TRIGGER T H [ | ” || ‘
during the 2 milliseconds interval between the end of one aD | $ oren 1o wbut - Porenromeur e T
“sample aperture’’ and the beginning of the next. The T | l | i
slower ranges and functions may also be sampled at 400 | I | - '
readings per second but may not be switched or be widely mesovriac | pp,oy . READY o | | meaoy
varying in amp”tude. [OLD READING I | lsLanken & & | |BLANKED & A
b ) | | | vAue wITH | i TAUE WITH
SImph‘hﬁ Svn.m Dwam CONTROL DATA LINES gLD READING | I | INPUT A'“ | I I INPUT "B I“
O 82004 DAT.
e Se— [ | 1111
oo LF 20 25 11540 45 50 62565
ya— I_I:PUJBETE’-IIEECE'_H_OL_ Jagtl}
is ic.m
INPUTS == == -
T __7F
SERIAL OUTPUT CAPACITY
FOUR DUTPUT LINES
; i . CONTROL LINES m— PROVIDE ALL DATA IN
Data on the output lines is normally present in parallel. INDEPENDENTLY EIGHT FOUR BIT WORDS
However, parallel bit, serial-character data transfer in SIS SN
multiples of four bits, is achieved by appropriate address- FIGUREN
ing of eight D. O. U. control lines.
Figure A indicates how independent addressing of these zg:;:f:;::‘;m =
lines can provide all data on only four lines to simplify GAOUPS OF FOUR = SN OUNPUT LIRES
the interface required for ASCII formating or card punch e
operation.
Figure B illustrates grouped addressing of the control FIGURE B
lines to serially provide a computer with all 8200A data
on two sixteen bit words.
U . . 1)
Isolated Remote Control Unit, Option 08
Control Levels: 0 = function called, 1 = function (1)  Remote Control Unit requires +5V power (105 mA) from
inactive Data Output Unit or external power supply which can be
Logic Levels: 0 = contact closure or OV, 1 = supplied as a special item. Contact factory for further details.
open or +5V
Input Definition: Series 930 DTL MULTIPLEXED REMOTE CONTROL CAPACITY
Control Command Storage
Storage: Continuou? or addressed remote The “control command storage’ mode of operation permits
control of instrument. Triggered several 8200A’s to be controlled via a common set of 12
address contrc.)l allows the 8200A lines. The simplified diagram indicates how address lines
to "Iatr._'h” to input commands. are used to route the commands into the appropriate DVM's
Following latch, the command_s R. C. U. The command is entered when the address line is
may be removed but the functions energized and ignored when the address line is de-energized.
and ranges commanded will con-
tinue to be in effect until the 8200A No. 1 8200A No.2
next address trigger. ol aleiz'es
Interlocks: Incompatible functions or simul- :f::f“
taneous ranges cannot be called. t:’::‘;“m BYiEs
No Call: Volts DC and autorange called. 8200A"s
ADDRESS
Flag: +5V through 6k{2 when the Re- LINES

mote button is depressed.

29




Isolated Printer Output, Option 06 Rear Input, Option 05

Data Available: Digits, polarity, range Connector: 5 pin located on rear panel.
Coding: 8421 BCD digits and range . .
Connections: In parallel with front panel
Logic levels: 1=+bV, 0= 0V (Series 930 input terminals.
DTL with 6k pull up)
Maximum Trigger Rate: 400 per second (Timeout Dis- Capacitance: Adds less than 75 pF.
abled mode diagram on Page 9.
applies.)
REMOTE
CONTROL
DC EXTERNAL
REFERENCE
DATA
OUTPUT TRUE RMS OHMS MILLIVOLTS

FLUKE 8200A WITH FIELD INSTALLABLE OPTIONS
30



Prices

OPTIONS PRICES ACCESSORIES PRICES
8200A Four Range DCDVM ........ $995 2010A, Digital Printer, 10column .. ......... $795
8200A-01 AC Converter (4) . . .. ........ 295 2010A-7004, Interface cable for option —06. . . . . 125
8200A-02 MV Converter ... < cudae s 54 250 2010A-7005, Interface cable for option —07. . ... 150
8200A-03 Ghms Converter =l s damolism 200 AS0, AC/DC current shunts, 6 ranges to 10A(5). .. 255
8200A-04 External Reference (3) ........ 180 80F-5, 5 kV dc probe, 0.01% ratio ........... 295
8200A—-05 Parallel Rear Input(6) ........ 40 80F-15, 15 kV dc probe, 0.05%ratio ......... 350
8200A-06 Printer Output (2) (6) ........ 200 80K-40, 40 kV dc probe, 2%/4% ratio .. ....... 40
8200A-07 Data Output (2) (6) ......... 400 BORF, RF probe, 100 kHz to 500 MHz (7) . . . . .. 75
8200A—-08 Remote Control (6).......... 200 B1RF, RF probe, 100 kHz to 100 MHz (7) . . . . .. 40
8200A-09 True RMS Converter (4) . ...... 5985 M03-200-607, Offset-Rack Mount .. ......... 40
MO03-203-700, DustCover ... .............. 10
8200A-4017, Extender Board ............. 25
B ERrVINECHES o vir wiuraioosran s stonferliimerey 100

(1) Order options for field installation by suffixing option number with a “k” e.g. 8200A—01k. Prices are the same as above, All
options are field installable and take approximately 10 minutes (30 minutes for option —05) and can be done with the use of
only a phillips screwdriver.

2) Options —06 and —07 may not be installed simultaneously.

(3)  Option —04 requires option —05.

f4) Option —01 and —09 may not be installed simuitaneously.

(5) 100 mV output at full scale, Contact factory for rack moutning information.
(6)  Mating connector (s) are supplied.

7] Requires 10 Megohm Shunt.

FLUKE 8200A, WITH FLUKE 2010A DIGITAL PRINTER
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FLUKE Digital Voltmeter 8300A

FEATURES.

GENERAL:

®  Most flexible family of DVM's:
8300A—with 3 ranges of D.C. Volts at $1295
8300A—with 5 ranges of D.C. Volts at $1395
8300A—-with 5 ranges of D.C. Volts plus 5 ranges of OHMS

at $1590

® 10,000 hour demonstrated MTBF with "Recircuiating
Remainder’ + A/D conversion

® Auto range and auto Polarity

. Full 5 digits + 1+ for 20% overranging

®*  Active 3-pole switchable filter with 60 Hz notch

L ]

L] Isolated digital data Output in serial or parallel format
. Isolated remote control

- PoTH TR

119999
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The 8300A is a versatile digital voltmeter with five full decades of digits plus a 6th digit for 20% over-
range. Its mainframe will accept options in any sequence for expansion from a bench DVM into a
bench or systems multimeter.

The 8300A uses the Fluke developed Recirculating Remainder® A-to-D conversion system which
determines the most significant digit by a very accurate direct comparison process, stores a sample of
the remaining input voltage, and serially determines the value of succeeding digits from this sample.

This process requires only one decade of BCD counter and one decade of precision resistive ladder
network for five complete decades of conversion. Multiple use of components results in low parts
count, and low power consumption, thus ensuring high reliability. Complete isolation of digital data
outputs is yet another outstanding characteristic of this Fluke developed technique.

The basic instrument offers 3 ranges of DC voltage measuring capability including autorange, auto-
polarity, and switchable active filtering. In addition, the 8300A-10 configuration offers 5 ranges of
DC Volts, and the B300A-02 version offers both 5 ranges of DC Volts and 5 ranges of ohms measure-
ments.

The 8300A's sample rate can be manually varied from the front panel or it can be remotely controlled
(optional).

Full guarding is accomplished by box-in-a-box construction and use of a FLUKE custom-designed is-
olating power transformer. Guarding is not compromised when the isolated Data Output and Remote
Control units are added.

Calibration is accomplished through the guard via labelled ports.

All optional functions may be installed in the field. The analog options are fully within the guard,
their installation automatically enables the appropriate function light of the display. Options may
be field installed.

AC volts features a 50 Hz to 20 kHz midband with excellent accuracy to 30 Hz and 100 kHz,

My function extends the DC capability of the 8300A to 100 mv at full range with 1 uv of resolution.
The ohms function includes 5 resistance ranges, using a modified four-terminal configuration on the
two lowest.

DC External Reference can be used for true four-terminal ratio or for systems measurements related to
a master reference.

Data Output is completely isolated from the analog input and is available in a 8-4-2-1 BCD logic level
format. Data is transferred serially via guarded toroidsfrom the 8300A to the Data Output unit. Single
decade code conversion and serial-character, parallel-bit acquisition are unique capabilities in addition
to standard full parallel output.

Remote Control is fully isolated from analog input and may be fully isolated from the Data Output
unit but is normally used in conjunction with it. Control is exerted by logic levels or contact closures.
Isolation from analog circuitry is accomplished through the use of light-emitting diodes and photo-
transistors.

*Patent Pending




Specifications.

BANGES: s s oo ws wms 5 sis 5008wl i w5 .+ . £10V, 2100V and £1000V. 20% overrange capability (1100V maximum)
PROEARITY s sw e avs a3 b iSnibem &9 @90 909 & Automatic, instantaneous selection and display.
RANGE SELECTION . . .. .. ... ....0.u.... Manual and autorange standard (Remote optional)
RESOLUTION oo v s soniss o o5 svedlnds o wo 57409 o 0.001% of range (1 uv on 0.1V range)
ACCURACY:
DU TR G wovin vov s mowsis v o0 web v o +(0.005% of input + 0.001% of range)
30 days, 200C to 300(2 .................... + (0.008% of input + 0.002% of range)
90 days, 20 (; to 30 Co .................... +(0.01% of input + 0.002% of range)
BHIonNEhS, 200CH0.307 v sas o mows e o ws s +{0.01% of input + 0.004% of range)

1'years 207G 10:3070 vios o2 553 5507 vt s oie e +(0.015% of input + 0.005% of range)

TEMPERATURE COEFFICIENT:

07C 0 ME S C 0BT s vv vv v 0 vl e +(0.0007% of input + 0.0003% of range/°C
INPUT RESISTANCE o« oo o o woamem o o was & 10V: 10,000 megohms minimum, 100V & '000V: 10 megohms
FILTER . . . e e e e e e e e e e e e s Switch selected 3 pole active filter standard (remote control optional.)
RESRONSE TIME: & & ins. S 0% 55550 5 o= Gele s To within 0.01% of step function change including polarity change.

25 ms maximum unfiltered. (No settling time required for input applied
coincident with read command. Time given is digitizing time only.)

500 ms maximum filtered,
NOTE: Filter settling time unaffected by source impedance,

REJECTION: DC AC NOTE
MNormal Mode (Filtered) — 60 db, above 50 Hz 150% of Range sum of Input Peak AC
Normal Mode Voltage plus DC/Voltage

Common Mode (Unfiltered)
1 KS2unbalance in either lead | >>140db | >>100 db, 60 Hz and above
100£) unbalance in eitherlead | =>160db | >120 db, 60 Hz and above 1000V DC or peak AC maximum

common mode voltage.

Common Mode (Filtered)
1 K& unbalance in either lead | >>140db | ~>140 db, 60 Hz and above

ADDITIONAL SPECIFICATIONS BASIC DC UNIT 1100V DC or RMS {1500V peak AC) overload with no damage (any range).
Input capacitance <100 pf.
Input offset current less than 50 pa on any range.
[DC MILLIVOLE‘{USING MV OPTION 8300A-10 OR MV/OHMS OPTION B8300A-02)

BANGES . .. . o« s vr romim s wis soy mow mms mim sier o me +100 mv and £1000 mv. 20% overrange capability
{Up to 1100V overload with no damage)

POLARITY . . et e e e vt e e e e e e . . . Automatic, instantaneous selection and display.
RANGE SELECTION . .. .. i iy e issnn e Manual and autorange standard (Remote optional)
BESOLUTION: & o v womomes oo aos soesn 2o 5 a0 oo 0.001% of range

(1uv on 100 mv range)

ACCURACY
Using millivolts zero control 1000MV RANGE 100MV RANGE
24 hrs, +1°C | +(0.005% of input + 0.001% of range) +(0.005% of input + 0.004% of range)
90 days and 6 mos‘
20°c-30°C +(0.01% of input + 0.002% of range) +0.01% of input + 0.005% of range}
1 year 20°C-30°C | *(0.015% of input + 0.002% of range) 4(0.015% of input + 0,005% of range)

ZERO STABILITY (After 30 minute warmup) Better than 8 uv for 90 days. (Front panel millivalt zero control provided to compensate
for external thermal EMF's etc.

34



8300A Specifications Continued

TEMPERATURE COEFFICIENT:

0°C10:207C, 3076, 105078 . v 1 voie e e vie s e 1000 mv range + (0.0007% of input + 0.0003% of rangaig"c
100 mv range +(0.0007% of input + 0.0005% of range)/ C
INPUT RESISTANCE vo v via oo aainiecs s siaiane s as 100 mv: 100 megohms min. 1000 mv: 1000 megohms min.
RESPONSE TIMES. . coi-aie orm wsiscais sy wies Skttt i {Including polarity change, to within 0.01% of step function change)
RN P O =l e 0 o e e Tl it o o i) 1 1 second maximum,
YO MBI & 50 s v aas wi% 5k bre B EEsEEs 3 seconds maximum.

NOTE: Response time figures applicable for source resistance up to 50 (49

REJECTION DC INTERFERENCE FREQUENCY
50 Hz 60 Hz
Normal Mode - >55 db > 60 db, 60 Hz and above
Common Mode

1 K§2 unbalance in either lead 2140 db, DC to 60 Hz

MAXIMUM INPUT VOLTAGE .. . ............. 1100 VDC or RMS (1500V peak AC)overload with no damage (any range)

AC VOLTS/| (USING AC OPTION 8300A-01)

BANGES: -5 i Seies 5 5 s ess v i i =6 T 1V, 10V, 100V and 1000V -
20% overrange capability (1100V RMS maximum)
RANGE-SELECTION ... ..o s a0 e 50 siminws s s Manual and autorange standard (Remote Optional)
RESOLUTION . o s & siniideis 374 siesini % a5e 0.001% of range (10 uv on 1V range)
ACCURACY:
20°C 1w 30°C INPUT VOLTAGE
FREQUENCY RANGE .001V - 500V 500 - 1100V
50 Hz - 20 kHz +(0.1% of input +0.005% of range)* +0.15% of input

+0.02% of range) 30 days
+0.03% of range) 90 days

+0.035% of range) 6 months
+0.04% of range) 1 Year

20 kHz - 50 kHz 4(0.2% of input +0.005% of range)* ** +0.2% of input
+0.02% of range) 30 days hht
+0.03% of range) 90 days

+0.035% of range) 6 months
+0.04% of range) 1 Year

30 - 50 Hz and +(0.5% of input +0.005% of range)* ** +0.5% of input
50 kHz - 100 kHz +0.02% of range) 30 days i

+0.03% of range) 90 days
+0.035% of range) 6 months
+0.04% of range) 1 Year

# "'+ 0.005% of range' accuracy can be obtained at any time during a six month period via front panel

AC zero. +0.00 accuracy is typically maintained for 24 hours following zero adjustment. 3€dw,
90 day and 6 mos intervals start atter the last use of the AC zero.

** ynput Volt-Hertz product should not exceed 2 X 10 .

TEMPERATURE COEFFICIENT

0°C1020°C,30°C1t050°C . .. .............. +(0.002% of input + 0.001% of range)/’C.
INPUT IMPEDANCE

{RUBRBNGOE) v i s wvinmiae bl wisn e ae Fie doeiela 1 megohm shunted by < 100 pf.
RESPONSE TIME:

(To within 0.1% of step functionchange) .. ...... 500 ms maximum.
MAXIMUM INPUT VOLTAGE. . . .. ............ 1100V RMS

(Up to £1100V superimposed DC is allowed if the peak voltage
does not exceed 1500V).
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REJECTION:

Common Mode (DC to 60 Hz}

Maximum Common Mode Voltage. . .. ... .. wire W

(USING MV/OHMS OPTION 8300A—02)

RANGES

ACCURACY:

10082 unbalance in either lead. > 120 db

1000V DC or peak

AC.

1KS2, 10K§2, 100K, 1000K 82,

all ranges.

10M£2, 20% overrange capability

Manual and autorange 1 K2 through 1000KS2 ranges. 10 M)
range selected manually. (Remote selection optional all ranges).

0.001% of range

(10 milliohms on 1 K range)

1K — 1000K

10M

24 hours, 22°C to 24°C

* (0.008% of input

+ 0.002% of range)

+ (0.04% of input + 0.002% of range)

90 days, 20°C to SOOC

*(0.01% of input + 0.002% of range)

+(0.05% of input + 0,002% of range)

6 months, 20°C to 30°C

+(0.01% of input +

0.004% of range)

+(0.05% of input + 0.004% of range)

1 year, 20°C to 30°C

+({0.015% of input + 0.005% of range)

+(0.06% of input + 0.005% of range)

TEMPERATURE COEFFICIENT:

0°C to 20°C, 30°C to 50°C

MEASUREMENT CURRENT:
{And Mode)

RESPONSE TIME:

KS2 Ranges

+(0.0007% of input + 0.0003% of range)i’oc

10 M£2 Range

+(0.003% of input +0.0003% of range)/°C

Range (K£2) 1 10 100 1000 10 M§2
Current (ua) 11ma | 110 100 10 1
Mode 4 terminal 2 terminal

NOTE: Power dissipated in unknown resistor is only 1.2 milliwatts at 1 k2

(To within 0.01% of step function change)

MAXIMUM INPUT VOLTAGE

[4—WIRE RATIO| (USING ISOLATED REFERENCE OPTION 8300A-05)

RANGE UNFILTERED FILTERED
1 KL 10KS2 1 sec.
100 K£21000 KE2 15 ms* 1.5 sec
10 MS2 50 ms*

* Includes 25 ms digitizing time - No settling time required on 100K & 1000K
ranges for input applied coincident with read command.

30V RMS opens protective fuse. (spare supplied)

RANGES:
A
MODE RATIO RANGE f‘gi READING V INPUT (A) V REF. (B)
DC/DC 0+1.0 0 + 10.0000 0+ 10V
0+10 0 + 100.000 0+ 100V +2V to +10.5V
0+ 100 0 + 1000.00 0+ 1000V Standard
mMv/bC 0+ 0.01 0 + 100.000 0+ 100 mv
(OPTIONAL) 0+ 01 0 + 1000.00 0+ 1000 mv
NOTE: DC External Reference may also be used for AC measurements.

20% overranging, autorange and autopolarity operation apply to V input for all modes above as applicable.
% Input Voltage Range

% Reference Voltage Range
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ACC;’OF‘(‘;S: : RATIO RANGE
20°c- 30°¢c 0+01,0+ 1,0+ 10, 0 + 100 +(0.01% of Reading + 0.002% X llﬂVr‘ErefI of DC Voltage range)
0.+ 001 +(0.01% of Reading +0.005% X (10V/E_ o) of DC Voltage range) *

NOTE! 24 hr, 6 mos & 1 year accuracy and temperature coefficient same as basic DC & MV specifications except

multiply % of range’* by 10V/Eref.
* Using MV sero

EXTERNAL REFERENCE INPUT SPECIFICATIONS:

Input Impedance . . . . ..o v v v v e wanan
Boponse Time o5 o va i el ax aemel

ISOLATION: o ok s sl v iaiesss av

(Input & reference commons)

GENERAL

DEMONSTRATEDMTBF . . . . . .
DISPLAY

DIGITIZING TIME .

SAMPLE RATE .

MAXIMUM INPUTS:
IQHIII to |ILOI!
“LO" 1o "GUARD"”
"GUARD" to "GROUND"

TEMPERATURE RANGE .

HUMIDITY RANGE

ALTITUDE

SHOCK & VIBRATION
POWER

WARMUP TIME .
WEIGHT .

SIZE

PRICE:

8300A Basic DC Instrument

8300A-01 AC 8o o4 5 L
8300A-02 MV /€2 lfactory installed only) .
B300A-03 Data Output Unit (2)
8300A-04 Remote Control Unit (1) (2)
8300A-05 DC-DC Ratio (Requires -06) (3)
8300A-06 Rear Input (3) ‘
8300A-10 MV (factory installed only)

1 megohm.
To within 0.01% of step function change (2 seconds)

> 30 db at 60 Hz.
120db at 10V reference with 1k {1 unbalance

Difference between “INPUT HI" and EXT. REF. “LO" may not

exceed ¥13V peak on 10V, and mV DC voltage ranges.

$1,295.00
495.00
295.00
500.00
200.00

40.00
100.00

LZR T R R T

10,000 hours

Function/polarity display block plus six digit in-line neon readout,

25 ms maximum,

Front panel variable from 10 readings/sec to 1 reading/3 sec + "EXT"'
(External Control) position.
40 reading/sec under external control through the Data Output Unit.

See individual function specifications.
100V
1000V DC or peak AC.

Operating  0°C to 50°C
Storage —40°C to +75°C

Operating
< 80% relative humidity; 09C to 25°C
< 70% relative humidity; 259C to 500C

Operating 10,000 Feet, (3,048 Km)
Non Operating 50,000 Feet (15,24 Km)
Meets requirements of MIL—T-21200L and MIL-E-16400F.

115/230V, +10%, 50-440 Hz line, 20 watts with all options.
30 minutes to meet all specifications.

15 Ibs basic (6,81 Kg)

19 Ibs with all options (8,63 Kg)

3.5 high by 17.5" wide by 15" deep (see outline drawing.)
(889 mmH X 4445 mm W X 381 mmD)

ACCESSORIES:

2010A Digital Printer, 10column. . . . . . $795.00
2010A-70086, Printer Interface Cable . . . . . $125.00
8300A-4013 Option Extender (IMV/€2,AC) . . . $ 25.00
8300A-4015 Buffer Extender . . . . . . . $ 25.00
8300A-701 Digital Option Enclosure . ., . . . § 25.00
MEE-7001 19" Rack Mounting Brackets, . . . $ 1500
MEE8078 18" Rack Slides . . . . . . . $ 5000
MEE-8079, 24“RackSlides . . . . . . . $ 5000
A90, AC/DC current shunts, 6 ranges to 10A . . $255.00
80F 5-02,5 kV dc probe, 0.01% ratio . . . . $295.00
80F-15-02, 15 kV dc prabe, 0.05% ratio . ., . . $350.00
BORF, 100 kHz to 500 MHzRF probe (4) . . . $ 75.00
81RF, 100 kHz 10 100 MHz RF probe (4) . . . $ 40.00
ABO, Test leads, red and black, 5 assorted screw-on

B8, 5 5 e e ¥ & o9 & 3 & & e o & D00
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KITS:
(for field installation) Order options for field
installation by suffixing option number with a
"K', e.g. 8300A-01K,
8300A-10K, MV (for field installation) . . . $ 225.00
B300A-02K, MV/LL (for field installation) . . $ 395.00
All other kits as priced under option listing.

NOTES:
1) 8300A-701 Digital Option Enclosure required when —04
option ordered without —03 Data Output.

2) Mating connectors supplied
3) Binding post input terminals
4) Requires 10 M) load resistor.

lDATA OUTPUT UNi! (USING ISOLATED DATA OUTPUT OPTION 8300A-03)

LOGIC LEVELS
OUTPUTS LINES
0 to +0.5V +5V
FUNCTION: DCV, MV, ACV, K£), M) Filter, Ext. Ref, 7 Function inactive, Function called.
RANGE (Coded): 1=00 Logic 0 Logic 1
10=01
100 =10
1000 = 11
POLARITY: 1 Negative Positive
6 DIGITS (Including "Overrange “1") 21 Logic O Logic 1
Binary-Coded Decimal 8-4-2-1
DATA READY (Print) COMMAND 1 Data Ready Data
OVERLOAD FLAG 1 No Overload Overload
+5V REF & RETURN (TO POWER RCU) 2 e e
INPUTS 0 to +0.5V lor short) +5V (or open)
EXT. TRIGGER (Read Command) 1 +5V pulse > 1 usec
SAMPLE DELAY (Internally programmed timeout delays sam- 1 No Delay Settling delay enabled
ple until the Analog functions specified settling time has elapsed.) (FAST) (NORMAL)
INHIBITS (Address Lines for Serial Acquisition) 10 Inhibit Normal
NOTE: 8 additional output lines and 4 input lines provided for code conversion of output data -- contact
factory. Qutput is series 930 DTL with 6K collector resisitors.

OUTPUT FORMAT

BLANKING .

POWER
ISOLATION .

Complete parallel and addressable for parallel bit-serial character in
multiples of 4 bits.

All outputs are high during conversion and programmed time outs.
Outputs enabled at time "'Data Ready"’ flag appears.

+5V DC available as output to power remote control unit if desired.
All CMRR specifications apply with DOU installed. 1000 VDC or
peak AC may be applied between DOU common and input ""LO",

NOTE: For further details, request Application Bulletin # 6

(REMOTE CONTROL] (USING ISOLATED REMOTE CONTROL OPTION 8300A—04)

INPUTS LINES LOGIC LEVELS
Function: DCV, MV, ACV, K§2, MQ2 7 0 to +0.5V (or contact closure) +5V (or open)
Filtered, External Reference Function Called Function inactive
Range: 1, 10, 100, 1000 uncoded a4 Range Called All lines open Autorange

Input is series 930 DTL

INTERLOCKS

POWER

ISOLATION .

Interlocks are provided to disallow multiple function or range calis
for incompatible combinations.

+5V power available from Data Output Unit (May be externally
powered, 5V DC at 150 ma required.)

All CMRR specifications apply with RCU installed. 1000 VDC or
peak AC may be applied between RCU common and input “LO",

NOTE: For further details, request Application Bulletin ¥ 6
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MS

DATA OUTPUT TIMING DIAGRA
<2 usec
READ COMMAND +5V - s
(EXT. TRIGGER) /._,__..\‘ TRIGGER OCCURS ON POSITIVE SLOPE
o+ *1 usec —

FAST (SETTLING DELAY INHIBITED)

AD SAMPLE "WINDOW" _.;3 m_‘“ 12 ms 121 miec max. conversion time)
& CONVERSION PERIOD ==J 3ms ot bopenn
——
SAMPLE "WINDOW" ~ 24 msec max. from trigger 1o “ Data Ready'
4 '
DATA READY VA | >ams | 46V LEVEL INDICATES “DEVICE BUSY"
{PRINT COMMANDI 5 s 18 ms | RETURN TO OV IS "DATA READY" (Print Command)
’ :
ATA READYI
i DNTARERD # AT DATA READY
3V 1 seqee
SATA LIS ALL OUTPUT LINES HIGH [INHIBITED) SR REMAIN HIGH
0 DURING SAMPLE & CONVE RSION L 0" LINES GO YO0V
A
MILLISECONDS (Attar Read Command] 0 5 10 15 o0 25

NORMAL (SETTLING DELAY ENABLED)

A.D SAMPLE “WINDOW" DELAY TIME (T1) DETERMINED BY
& CONVERSION PERIOD FUNCTION Cﬁ%ti?“‘?'hUTORANGES [SanrLe] s
il e WiNDOY
1 T
+ — i b
DATA READY By 17
(PRINT COMMAND) o
+5V - 5
DATA LINES
) e
. -
MILLISECONDS -I PLUS 5 10 15 20
7.963" |
| (201, 6mm)
7.138" MOUNTING  The B300A has a tilt-up bail for bench use. Mounting
81 3mm) 1 t for il ina dard E1A relay rack
- — and rack g shdes are lable as ies
Y
17.00"
- 1431 Brmm)
H ' ToP
I - * I - :]
= o = ]
19 55" (Bg.:? . ° r i FRONT
* —__lercrxxxai
1496,6mm) e J.:
WITH L ACU CONNECTOR 1 =a. of Amphenal p—
No, R-57-40360 (36 pin). Right angle
03 & 04 mating connector wpplied with ACU
OPTIONS Amphancl No. P57 50360 (36 pin 19.00" 1482,6mm)
eannector | with rack mounting brackets
L DOU CONNECTORS: 2 ea. of Amphenol | (381mm]
Na, RAGT-40360. Right angle mating
lied with DOU. A b
No. P 5750360 (36 pin connector|
A = =, . )
& [ [E .  soe
g o = — -
s - = o
u 175"
17.00" —ll"‘,‘ﬁ mm|
(431 Bmm) 0.38"
19.7mm} Illustrated with DOU and RCU installed
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Digita| Multimetey 8350A

FE ATURES.

5% Digits
0.005% Accuracy

5 Ranges DC voirs
5 Ranges of Ohms
4 Ranges AC Volts
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The 8350A Offers You:

Unsurpassed reliability, performance
and low cost of ownership

The Fluke B350A offers you maximum performance
and quality in a 5-%-digit multimeter. Included in
the standard 8350A multimeter is the ability to
measure accurately DC volts from 1 microvolt to
1100 volts, AC volts from 10 microvolts to 1100 volts
rms, and resistance from 10 milliohms to 12
megohms. These measurements are made with
full-scale 120,000-count resolution, and accuracies
of up to 0.005%. Autoranging and autopolarity are
standard.

The B350A utilizes the Fluke patented
Recirculating Remainder A-to-D conversion
technique, with autozero circuit, which reduces the
number of parts and decreases power consumption,
It results in outstanding reliability and increased ease
of servicing.

Lower cost of ownership
The initial purchase price of $1,495 includes complete

The 8350A can lower your costs by providing all of
these measurement functions in one unit at one low
price. The very low parts count increases reliability
and provides easier troubleshooting.

More performance
® Five ranges of DC volts
® Four ranges of AC volts

® Five ranges of ohms, with four-terminal
measurement below 12Kohms

® Autoranging, autopolarity, and fully-annunciated
read-out.

® Rugged environmental capability

Better reliability

® The basic 8350A design has a demonstrated
MTBF (mean time between failure) of over 10,000
hours. This represents years of normal operating

measurement capability—DC volts, AC volts and ohms, time.

Specifications / DC Volts

INPUT Ranges Input Impedance Noise Rejection DC AC
+100mV ‘°: ohms Common Mode >140 db >140 db, 60Hz
£1000mV 10w°hm5 1KS2 in either lead and above
+ 1 h

1oy ol Normal Mode >60 db, 50Hz
£100V 10" ohms and above
+1000V 107 ohms
< 100 pf

Range Selection: Manual or automatic within millivolts
or volts ranges

Resolution: 0.001% of range (1uV on £ 100MV
range)

Overrange: 20% (£1100V maximum on £ 1000V
range)

Overload: 1100V DC or RMS 1500V peak may

be continuously applied to any range
without damage

Zero Stability: Better than 8uV for 90 days (after 30
minutes warm up)
ACCURACY *(% input + % range)
10V, £100V,

Offset Current: Less than 50 pA on any range

Response Time:

10V, 100V, 1000V ranges 500 milliseconds max-
imum to within 0.01%

1000 mV range 1 second "maximum
to within 0.01%
100 mV range 3 seconds *maximum

to within 0.01%
* Applicable for source resistance up to 50 k§2,

Superimposed

ac voltage: 50% of range peak ac, maximum

+1000V ranges

+1000mV Range

+100mV Range

24 Hour 23°C + 1°C
30 days, 25°C £ 5°C
90 days, 25°C + 5°C
6 months, 25°C + 6°C
1 year 25°C+5°C

1(0.005 + 0.001)
+(0,008 + 0.002)
+(0.01 + 0.002)
+(0.01 + 0.004)
+(0.015 + 0.005)

+(0.005 + 0.001)
+(0.008 + 0.002)
£(0.01 + 0.002)
+(0.01 + 0.002)
+(0.015 + 0.002)

+(0.005 + 0.004)
+(0.008 + 0.005)
+(0.01 + 0.005)
+(0.01 + 0.005)
+(0.015 + 0.005)

Temperature Coefficient

0°C to 20°C and 30°C to 50°C

+(0.0007 + 0.0003)/ °C

+(0.0007 + 0.0003)/ °C

+(0.0007 + 0.0005)/ °C




Specifications /AC Volts

INPUT

Ranges Input Impedance
1A% 1 Megohm

10V shunted by
100V <100pf

1000V

Manual or automatic
0.001% of range (10uV on 1V range)

DC to 60Hz, >120db Common mode
with up to 100§ unbalance in either
lead

Range Selection:
Resolution:

Noise Rejection:

Response Time:
Maximum Common
Mode Voltage:

Overload:

Conversion:

Overrange:

ACCURACY 25°C + 5°C #(% of input + % range) from 0,001V to 1100V (2) (3)

500 Milliseconds, maximum to within
0.1%

1000V DC or peak AC

1100V RMS on any range, 1500V
peak AC + DC

Average responding corrected

to indicate RMS value

20%, 1100V maximum on 1000V
range

24 Hour 30 Days (1) 90 Days (1) 6 Months (1) 1 Year (1)
50Hz - 20kHz +(0.1 + 0.005) (0.1 + 0.02) (0.1 + 0.03) +(0.1 + 0.035) +(0.1 + 0.04)
20kHz - 50kHz +(0.2 + 0.005) +(0.2 + 0.02) (0.2 + 0.03) (0.2 + 0.035) +(0.2 + 0.04)
30Hz - 50Hz
50kHz - 100kHz +{0.5 + 0.005) +(0.5 + 0.02) +(0.5 + 0.03) +(0.5 + 0.035) (0.5 + 0.04)

Tgmperatlire Coefficgent R
0Cto20Cand 30 Cto 50°C

+(0.002 + 0.001)/ °C

(1) Accuracies stated without front panel AC zero adjustment
for intervals indicated, With adjustment, floor accuracy of
+ 0.005% of range may be obtained at any time
throughout a one year period.

Specifications / Resistance

(2) Input volt x hertz product should not exceed 2x?07.
{3) At 50Hz to 20kHz between 500V and 1100V, accuracy =

+ 0.75% of input.

INPUT ACCURACY +* (% of input + % of range)
Ranges Source Current 1k-1000kohm Ranges 10 megohm Range
1k Q 1.1mA 24 Hour 23°C + 1°C +(0.008 + 0.002) +(0.04 + 0.002)
10k £2 110uA 90 Day 25°C + 5°C +(0.01 + 0.002) +(0.05 + 0.002)
100k Q 100pA 6 months 25°C + 5°C  +(0.01 + 0.004) +(0.05 + 0.004)
1000k £ 10uA 1 Year +(0.015 + 0.005) +(0.06 + 0.005)
10M & 1A

Temperature
Coefficient

0°C to 20°C and
30°C to 50°C

+(0.0007 + 0.0003)/ °C

+(0.003 + 0.0003)/ °C

Response Time:

Range Selection:

Resolution:

1.5 seconds maximum to within 0.01%

Manual or automatic, 10M {2 range

selected manually

Configuration:

Maximum Voltage

0.001% of range, 10 milliohms max-

imum on 1K range.

on input:

plied

4 terminal through 10k £2 range

30V RMS fuse protected, spare sup-
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8350A Specifications /General

Price
Operating Storage 8350A Multimeter $1,595
Temperature:  0°C - 50°C —40°C to +75°C Accessories
Altitude: 10,000 feet 50,000 feet M03-205-600 19" Rack Mounting Brackets $ 15
Humidity: 0 to +25°C MOO0-280-610 24" Rack Slides 50
up to 80% RH A-90, AC/DC current shunts, 6 ranges to 10A 255
+25°C 10 50 C 80F-5-02, 5 kV dc probe, 0.01% ratio 295
up to 70% RH .
80F-15-02, 15 kV dc probe, 0.05% ratio 350
SI'.lOdt ‘and 80RF, 100 kHz to 500 MHz RF probe 78
Vibration: Meets MIL-T-21200K and MIL-E-16400F ABO, Test Leads, red and black, 5 assorted screws 5
Warm up on tips
time: 30 minutes to meet all specifications
Sample
aperature: 3 milliseconds
Sample Set at 4 readings per second for easy
Rate: viewing
Filter: 3-pole active notch filter
MTBF: 10,000 hours demonstrated
Maximum Hi to Lo: See individual specifications
Inputs: Lo to Guard: 100V
Guard to chassis 1000V DC or Peak AC
Power: 115/230V £ 10%
50 - 440Hz
Less than 20w
Weight: 16 Ibs (7, 3kg)
MOUNTING:

Mounting brackets for installation in a standard EIA relay rack and rack mounting slides are
available as accessories.

17.00"
(431,8mm)
347" | s oo ¢t
18.00" (88,1mm) | [om o o
(457 4mm) — =

19,00" (482,6mm)
with rack mounting brackets

0.38" FRONT
| (9, 7mm)
I —— 0_1
(431 8mm) ¢ 1.75
(44, 45mm)

TOP
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FLUKE

Digital Multimeter 8375A

FEATURES:
* 5% Digits
*  0.003% Accuracy
® 5 Ranges D¢ Volts
®* 4 Ranges Trye RMS AC Volts
® 7 Ranges of Ohms
®  Functional Self-Test

*  Powerful Systems Options

) 10,000 Hour MTBF




The 8375A Offers You:

The 8375A offers unusual capability in a 5% digit
multimeter. At a very low cost, its standard configuration
combines highly accurate measurement of dc volts, true-
rms ac volts and broad ranges of resistance, together with
a unique self-test feature that permits rapid check-out of
all measurement functions, In addition, a powerful set
of systems-oriented options are available, all of which can
be easily installed in any desired sequence in the field.

The 8375A offers 120,000-count full-scale resolution,
together with full autoranging on all functions and auto-
polarity. General features include:

® Fluke’s patented Recirculating Remainder A-to-D
conversion technique with autozero circuit: improves
long-term accuracy and linearity with increased relia-
bility over conventional A-to-D techniques.

Self-test feature provides rapid check out of all func-
tions without additional gear, assuring the user his
DMM is ready for use.

® Measure from 1 pvolt to 1100 volts in five ranges with
accuracies up to 0.003%, with excellent linearity
and temperature coefficients.

REMOTE

DCEXTERNALCONTROL

REFERENCE

DATA

OUTPUT

Two unusual features of the Fluke True RMS converter
are exceptional low-level accuracy and rapid response
time, providing accurate measurement of distorted
waveforms from 1m volts to 1100 volts in four ranges.

Resistance measurements from 100u ohms to 12
megohms are made in seven ranges, with full four-
terminal mode on the lower ranges. Low power dis-
sipation in the resistor under test and fast response
time are also features.

Range and function are push-button selectable, with
complete interlocks.

Variable sample-rate provides complete control of
reading rate.

Switched four-pole filter with true broad-band noise
rejection eliminates the possibility of integrating
offset errors into the reading.

TRUE
RMS

FLUKE 8375A, WITH FIELD INSTALLABLE OPTIONS
45



Specifications/DC Volts

INPUT Noise Rejection Filtered Unfiltered
Range Input Impedence DC at 60 Hz to 60 Hz
0.1V 10* ohms Common Mode
+1V 10° ohms 1KS In Either >140db  >140db >100db
+ 10V 10'® ohms Lead:
£100V 107 ohms Normal Mode: >65db @ 60 Hz
+1000V 107 ohms >60db @ 50 Hz

Range Selection: Manual, automatic, or optional remote
Zero Stability: Better than 5uV for 90 days after one

Resolution: + 0.001% of range (1uV on + 0.1V
range) hour warmup.
Overrange: 33;60{51 10(:: IRV IRps-on Offset Current: Less than +5pa on any range.
ran Temperature coefficient of +1 par"°C
Overload: 1100V DC or RMS + 1500V peak may

be continuously applied to any range

; Response Time: Filter out: 33 milliseconds, maximum
without damage

(To within 0.005%) 100 milliseconds on 0.1V
Superimposed range, maximum
AC Voltage: 50% of range peak AC, maximum Filter in: 500 milliseconds, maximum
ACCURACY +(% of input + % of range)
+£10V, £100V
+1000V Ranges +1V Range +0.1V Range
24 hour 23°C+1°C +(0.003 + 0.001) +(0.004 + 0.002) +(0.004 + 0.005)
90 day 23°C+ 5°C +(0.005 + 0.001) +(0.006 + 0.002) +(0.006 + 0.005)
1 year 23°C +5°C +(0.01 + 0.002) +(0.02 + 0.003) +(0.02 + 0.006)
Temperature Coefficient +(0.0003 + 0.0001)/°C +(0.0004 + 0.0002)/°C +(0.0005 + 0.0006)/°C

0°C to 18°C and 28°C to 50°C

FLUKE 8375A , WITH FLUKE 2010A PRINTER ACCESSORY
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Specifications/True RMS AC Volts

INPUT Noise Rejection:  Common mode with up to 100§2
Ranges: unbalance in either lead, DC to 60 Hz,
120 db minimum
1V AC,or AC+DC
10V AC, or AC+DC Response Time: Filter out: 100 milliseconds maximum
100V AC, or AC+DC {To within 0.1%) (above 400 Hz for rated
1000V AC, or AC + DC accuracies)
i Filter in: 500 milliseconds maximum
Conversion: Trus RMS (for readings less than 10%
. ) ) of range, double indicated
Range Selection: Manual, automatic or optional remote times)
Resolution: 0.001% of range (10uV on 1V range) Overload: 1100V RMS, 1500V peak AC
any range
Input Impedence: 1 megohm shunted by <150 pf
Superimposed DC
Overrange: 20% (1100V RMS maximum on 1000V (AC only): 1100V DC (peak AC plus DC must not
range) exceed +1500V)
Coupling: DC + AC or AC only. Switch selectable, Crest factor: 7 at full scale, increasing down scale

Located on P.C. Board. Accessable
through guard cover.

ACCURACY 23°C+5°C, +(% of input + % of range) from 0.001V to 1100V (7)

per:

7% / V Range
V Input

AC+DC AC Only AC +DC AC Only
90 days 1 year
DC +(0.1 +0.03) +(0.13+0.07)
10Hz - 20Hz +(1.0 + 0.06) +(1.0 + 0.04) +(1.3+0.1) +(1.3 +0.06)
20Hz - 50Hz +(0.5 +0.03) +(0.5+0.012) +(0.65 + 0.07) +(0.65 + 0.032)
B50Hz - 10kHz +(0.1 +0.03) +(0.1 +0.02) +(0.13+0.07) +(0.13+ 0.04)
10kHz - 30kHz (2) +(0.2 + 0.06) +(0.2 + 0.04) +(0.26 + 0.1) +(0.26 + 0.06)
30kHz - 50kHz (2) +(0.3+0.12) +(0.3+0.1) +(0.39 + 0.16) +(0.39+0.12)
B0kHz - 100kHz (2) +(1.5+0.4) +(1.5+0.4) +(1.95+ 0.4) +(1.95+0.4)
100kHz - 300kHz (2) +(4.0+1.0) +(4.0+1.0) +(6.0+1.0) +(5.0+1.0)
Temperature
Coefficients +(0.004 + 0.004)/°C  +(0.004 +0.001)/°C +(0.004 +0.004)/°C +(0.004+0.001)/°C
(0°C to 18°C and 28°C to 50°C) to 10 kHz
(1) With inputs above 500V multiply accuracy by m;’g;aVanut (2) Input volts x hertz, product should not exceed
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Specifications/Resistance

INPUT Overload: 1052 - 10,0002 20V RMS, fused-
spare supplied
Fanges SouowOrvens 100kS2 - 10,0002 250V continuous
12319 13:2 Configuration: 4 terminal through 10000£2 range
100082 1mA Response time:  Filter out: 33 milliseconds, maximum
10,0009 100ua (To within 0.01%) 100 milliseconds on 1082
100k 100ua range, maximum
1000k <2 10ua Filter in: 500 milliseconds, maximum
10,000k£2 1ua
Maximum Lead (For less than 0.001% of range effect on
Resistance: accuracy.)
Range Selection: Manual, autorange, or optional
remote 4 terminal: 1082 on 1082 range, 10052 on
Resolution: 0.001% of range (100 u$2 maximum all other ranges for source
on 1052 range). leads, 1 k€2 in either lead for
) sense leads.
Overrange: 20% (12 megohms maximum on 10,000k
range) 2 terminal: Less than 0.001% of range lead
resistance.
ACCURACY +(% input + % range)
1092 10052 - 10,0002 100k§2 - 1000k 2 10,000k$2
90 days 25°C +5°C +(0.01 + 0.01) +(0.01 + 0.003) +(0.01 +0.002) +(0.05 + 0.002)
Temperature Coefficient +(0.001 + 0.0005)/°C +(0.001 + 0.0002)/°C +(0.0007 + 0.0001)/°C  +(0.003 + 0.0001)°C

(0°C to 18°C and
28°C 10 50°C

Specifications/ Isolated DC External Reference/Option-05

MAIN INPUT

Ratio Ranges

+0.01 4 | +1 A

+0.1 2% +10 b4 |

+1080

Type: True 4-wire, real time
Resolution: 0.001% of DC Voltage Range
Overrange: 20%, 110: 1 maximum input on 100: 1 Range

% Input Voltage Range

NOTE:
% Reference Voltage Range ;::? :;3 toey:1.2
reading.
Overload: +1100VDC or RMS, +1500V peak,

continuous.

Reading vs Ratio: 10 x ratio

REFERENCE INPUT
Voltage Range: +1V to +10.5V

Input Resistance: 1 megohm + 0.1%

Noise Rejection: Normal mode 30db at 60 Hz
Common mode 120db with a +10V
1k lead reference
unbalance

Settling time: 2 seconds (to within 0.01%)

Isolation: Input Hi to Input Lo voltage plus

Input Lo to Reference Lo voltage
not to exceed + 13V on 10V and
lower DC voltage ranges.



1ov
ACCURACY +(% of reading +%ﬁ) X DC Voltage Range)
e

0.1V Range 1V Range 10V, 100V,
1000V Ranges
90 days 23°C +5°C +(0.005 + 0.01) +(0.005 + 0.004) +(0.005 +0.002)
Temperature Coefficient +(0.0005 + 0.0006)/°C +(0.0004 + 0.0002)/°C +(0.0003 +0.0001)/°C

(0°C to 18°C and 28°C to 50°C)

SpECificationS/SystemS (Ask for 8B375A Systems Applications Bulletin =11

ISOLATED DATA OUTPUT UNIT

ISOLATED REMOTE CONTROL UNIT

OPTION —-03 OPTION —-04
Data available:  Digits, polarity, range and Control Commands:  All front panel modes
fumceions Flags: Remotely called flags in data
Acquisition: Parallel or Serial 8421 BCD output unit
Nh.ximum Logic Levels — 1 =45V or open contact (function inactive)
Trigger Rate: 30 per second DTL: 0= 0V or closed contacts (function called)
Logic Levels— 1= +5V Command Modes: Continuous or stored for addressing appli-
6k pull-up: 0=0Vv -
meouts: P i
" rog.ramr'nable Alrtomatic No Call: Volts dc and autorange
settling time delays.
Flags: Busy, overload, remotely con- Interlocks: Autorlnatsmllv locks out incompatable
trolled, remotely triggered, and functions snd ranges.
sample. NOTE: Requires +5V power (150 mA ) from Data Output

unit or external power supply which can be supplied
as a special item. Contact factory for further details.

TIMING DIAGRAMS VIA DATA OUTPUT UNIT, OPTION 03

EXT TRIGGER
ISTART BUsY FLAD)

WEGIN AUTD ZERO

FINAL SELF
TRIGGER

BEQIN AUTO TERD

Tn LL_L
.

J L
/
/ END SaMEyLi
BEGIN SaMPLE
IETART S¥mC FLAGI
GiN AUTD ZERD
EXT TRIGGER

ISTANT BUSY FLAG) END DIGITIZING

Zﬁ.‘v FLAD

IDATA MEADY!

IND SYNC FLAD

B FIRET SAMPLE G FINAL SAMPLL
ISTART FIRET SYNC FLAGH TAAT FikAL SYMNC FLAD)
N0 FiNAL
AUTOMATIC N0 FIRET %0 FIRST il DAGITiZING
r (R el N TOTAL TIMEOUT CHART
iy e e (Automatic Adaptive Timeouts Enabled)
WEADY)
4 S FUNCTION/ TOTAL TIME (MS)
VARIARLE FOS FINAL DIDITIZING RANGE Filter Out Filter In
TiME 108
arotavam VDC-10,100 54 +3 523 +42
TIME (10.8 =i “u':.;:" 1000
wm—— VvDC-0.1,1.0 123 +10 523 +42
!ln:.“l‘l:!wﬂm! VAC - all ranges | 123410 523 +42
— 1 - all ranges 123410 523 +42
AT sniEr KS2 - all ranges 73+ 6 | 523142
DISABLED Autorange-per add 50 add 280
range change
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Specifications/General

Operating Storage Warm Up Time: 20 minutes to 1 year accuracy.
1 hour to full accuracy.
Temperature: 0°C to +50°C —40°C to 75°C MTBE: 10:000 hoiirs
Alttude: 10.000; (e 50,000 e Sample Rate: Variable from 13 per second to one
Humidity: 0°C to +25°C per 4.5 seconds and hold.
Up go 80% FEH Autorange Time: 50 milliseconds per range change,
+256'Cto 50°C filter out.
Up to 70% RH 280 milliseconds per range change,
Shock and filter in.
Vibration: Meets MIL-T-21200L & MIL-E-16400F. Filter: Switch selected 4-pole active for dc
volts, ac volts and resistance.
PRICES ACCESSORIES
8375A Digital Multimeter DC, AC, 2 . $2,195 2010A Digital Printer, 10 column $795
8375A-03 Data Output . 500 2010A-7007 Printer Interface Cable 150
(Mating connectors supplied) A90, AC/DC Current Shunts, 6 ranges to 10A 255
8375A-04 Remote Control 200 80F-5-02, 5 kV dc Probe, 0.01% Ratio . 295
(Mating connector supplied) 80F-15, 15 kV dc Probe, 0.05% Ratio (1) . 350
8375A-05 DC Reference Cow e e e 200 80RF, 100 kHz to 500 MHz RF Probe(2). 75
{Requires Option -07, Mating connector supplied) 81RE, 100 kHz to 100 MHz RF Probe (2) 40
8375A-07 Rear Input . . . . . . . . . . 45 MO03-205-600, 19" Rack Ears . . . . . . . . 15
(Mating: Connactorssupplied) 208265 Extender Board . . . . . . . . . 25
(For field installed options, add “k’ suffix to Option Number. . ;
Same price as above. Installation takes approximately 10 NIOD- 2805 10,25" Ruck: Bl des °g
minutes (30 for option 07) and only requires use of Screw- ABO0, Test Leads, Red and Black,
Driver.) b assorted screw-ontips . . . . . . . . 5
(1) Requires 10 M) shunt for voltages below 12 k V.
IF voltage to be measured is always below 12 kV/,
NSIONS
OUTLINE DIMENS order option 80F-15-02.
* (2) Requires 10 MS) shunt.
18.00"
(457 ,4mm)
17.00"
¢ (431,8mm) —
T o { S 00
(@8_imm) I] il
1
I O O o
i U __u u | |_w _l__r—_' s
TOP FRONT
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FLUKE Digital Voltmeter 8400A

FEATURES
= 0.002% ACCURACY

= Four Ranges of Fast-Responding True-RMS AC

= Low Power Consumption

= Five Ranges of DC with autopolarity and autoranging
s 20% overrange and 0.001% resolution

s Overload Resistant, 1500V Peak Overload Protection
=  Rugged Environmental Specifications

= Plugin AC, Resistance and Ratio options

= Switched Filter for DC, AC, Resistance and Ratio

=  Extremely well isolated and buffered systems options

= Automatic Settling Time Delays

= Serial or Parallel Data Output

= Analog Input, Data Output, Remote Control can be
individually multiplexed

= Recirculating Remainder A-to-D Conversion*

= 10,000 Hour MTBF




DESCRIPTION

BASIC

The Fluke Recirculating-Remainder * A-to-D conversion
technique used in the Model 8400A provides a reliable
DVM with long-term accuracy and linearity plus superior
environmental characteristics.

The B400A's outstanding accuracy is complemented by
numerous and versatile functional capabilities. DC volt-
ages are measured on five ranges with resolution to 1
microvolt. Overrange is 20% on all ranges except on the
+1,000V range. 1100V can be applied to any range
without damaging the unit.

A non-blinking readout contains an in-line neon tube
display of polarity, overrange digit and five full decades
of digits followed by a lighted function annunciator. The
speed at which the readout updates is controlled by a
variable “Sample Rate” control on the front panel. A
switched four-pole filter has true broad-band noise
rejection which eliminates integrated offset errors in
the reading, a characteristic of dual slope DVM’s. The
filter may be used with all analog options.

Features like pushbutton selection, thousand volt guard-
ing, full autoranging, instantaneous auto polarity and
calibration of all standard and optional functions through
the top guard cover make the 8400A dependable and
easy to use.

The basic DVM will readily accept a family of rugged
plug-in option cards that allow it to measure AC volts,
resistance and DC/DC or AC/AC ratios. System options
plug directly into the 8400A mainframe. The Data
Output is highly isolated and the 8400A can be operated
by Remote Control. The options may be easily installed
in the field at any time in any desired sequence. The
result is a full
overload resistant which can be built up from the
basic 8400A as requirements dictate.

systems multimeter that is highly

ANALOG OPTIONS

Accurate, fast digital readings of distorted waveforms are
assured with the True RMS AC Converter. Fluke's com-
puting technique provides a genuine RMS to DC transfer
function for measurement of waveforms with high dis-
tortion, high crest factor characteristics. In addition,
this true RMS converter features very fast response time
and excellent low-level accuracy. If ac measurements are

* Patent Pending
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always sinusoidal, the lower-priced average responding ac
converter may be used.

True four terminal resistance measurements on the four
"“Ohms’’ ranges are made with very low power dissipa-
tion in the unknown resistor and full “Ohms" to
"“Kilohms' autoranging spans resistance measurements
from 100 microhms to 12 megohms.

Real-time four terminal DC/DC ratios are measured
via the Isolated External Reference option. The
Reference input “LO" terminal may be elevated by as
much as £13V from the input “HI"” terminal without
loss of ratio accuracy. Furthermore, the standard
reference voltage span of +1V to +10.5V permits
measurement of ratios from a wide number of sources.
Special reference voltages are available on request.

Three terminal AC/AC ratio measurements does not
require use of the DC Isolated External Reference
Option. Reference voltages from 0.1V to 105V may
be applied on three ranges for highly accurate ratio
determinations over a broad range of frequencies.

SYSTEM OPTIONS

Isolated Data Output and lIsolated Remote Control
options use guarded toroids to transfer data and com-
mands from and to the 8400A without degrading any of
its outstanding common mode rejection specifications.
These options are also DTL/TTL compatible and are
designed to permit the multiplexing of several 8400A's
on common sets of control and data output lines.
Moreover, they are buffered to prevent interaction
between the DVM and the Acquisition/Control devices.

External Triggering of the 8400A is accomplished via
its Data Output Unit and the resulting data may be
acquired fully in parallel BCD format or serially by
character in multiples of four-bit words. A single
control line enables automatic time delays that allow
for full settling of the analog input prior to digitization
of the data transferred. Five flags provide continuous
measurement status information for the acquisition
device.

Remote Control is exerted by contact closure or logic
levels. The 8400A's unique “Control Command Storage’’
feature permits the 8400A to “latch” on commands
which may be later removed while the B400A retains
the commanded function and range in internal storage.
Logical interlocks are a further important systems fea-
ture of this option because they prevent incompatible
calls.



DCVOLTS MAINFRAME

RANGES . . . . vk 0.1V, £1V, £10V, £100V, £1000V (automatic polarity selection)
NOTE: The 84004 w:f! autorange rhrough all volrage ranges.
Resolution . . . . . . . B e B +0.001% of range, (1uV maximum on 0.1V range)
ENETange & + 7 5 s v & 8 3 @ 20% *1100V maximum input on 1000V range
Overdodd o 2 5 5 v 2= @ % o8 w3 #1100V DC or RMS (£1500V peak) may be continuously applied

to any range without damage.
ACCURACY (To 120% of range or £1100V maximum input)

24 hours £10V, £100V, £1000V ranges  +(0.002% of input + 0.001% of range)
(23°C+1°C) +1Vrange . . . . +(0.003% of input + 0.002% of range)
#0.1V range . . +(0.003% of input + 0.005% of range)
90 days +10V, £100V, +1000V ranges +(0.004% of input + 0.001% of range)
(18°Ct0 28°C) #1Vrange . . . . . +(0.005% of input + 0.002% of range)
0.1V range . . +(0.005% of input + 0.005% of range)
1 year £10V, £100V, 11000\! ranges %(0.01% of input + 0.001% of range)
(18°Ct0 28°C) *1Vrange . . . . . . +(0.02% of input + 0.002% of range)
+0.1V range . . +(0.02% of input + 0.005% of range)
Temperature Coefficients (0°C to 18° C ancl 28 Cto 50°C)
10V, £100V, £1000V ranges . . . . +(0.0003% of input + 0.0001% of range)/°C
EIVANGe = & v 3 oo o @ o= @ % +(0.0004% of input + 0.0002% of range)/°C
+0.1Vrange . . . . . . . . . . +(0.0005% of input + 0.0006% of range)/°C
Input Impedances *10Vrange . . . . 10,000 megohms
*1Vrange . . . . . 1000 megohms
0.1V range . . _ 100 megohms shunted by less than 100 p.f.
+100V, £1000V range - 10 megohms
Offset Currentat 23°C+1°C. . . . . . Less than +5
pa. on any
range
Temperature Coefficient . . . . . . Less than 1 Typical 8400A, Filter In
pa./°C on
any range
ZoTaSEBHRY - . « v & aeow e e s Better than *Normal Mode Noise Rejection
5uV for 90
dﬂYs aftera 120
one hour
warmup 100
NOISE REJECTION /‘
Normal Mode (filtered) . . . . . . . . Greater than 80 o
65 db @ 60
Hz (60 db @
50 Hz) i -
Maximum superimposed AC Voltage . . . 50% of range /
peak AC, 2 40
maximum /
NOTE: The Normal Mode and Common Mode Rejection are 20 Vs
not 60 Hz harmonic oriented due to the broadband /
response of the active 4 pole filter (80 db per decade 0
attenuation ) and therefore will reject random noise 10 20 40 50 60 80 100 150 200 400
at any frequency. Frequency (Hz)
Common Mode (with up to 1K unbalance in either lead)
XY v ot A7 o & B B Kin e Greater than The Fluke B400A is nat dependent on 80 Hz
140 db harmonics and therefore will reject random
AC to 60 Hz, Filter “in"™ . . . . . . Greater than noise at any frequency. The same applies to
Filtmr“omt™ : < < & = Greater than
100 db

NOTE: Common Mode Rejection specifications are maintained with any combination of options installed and are un-
affected when grounded devices are used in conjunction with the remote control or data output options.

RESPONSE TIME (from an input step change to a completed reading within 0.005% of the change when externally
triggered)
Bifer ot o v = % o % mow o & & Less than 33 milliseconds, 100 milliseconds on 0.1V range
Pl < o 4 & & 0 5 W % % 5 500 milliseconds
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Total Digitizing Time
Sample Aperture .
Autozero

Sample Rate

Autorange Time Filter “out”
Filter “'in" .
Filter .

Range Selection
Function Selection

Display .

18 milliseconds

3 milliseconds

3 milliseconds

Up to 30 readings per second, when externally triggered via
Data Output Option, 8400A-03. Manually variable from 13
per second to one per 4.5 seconds via front panel sample rate
control.

50 milliseconds per range change

280 milliseconds per range change

4-pole active filter for use with DC volts, AC volts, and Re-
sistance measurements

Manual, Automatic Standard; Remote Optional

Manual Standard, Remote Optional, Autoranges from £2 to K2
In-line neon-tube display of polarity, overrange digit and 5 full
decades of digits, with automatic decimal placement plus an
illuminated function annunciator,

Overload Limits (Maximum voltage that may be continuously applied without damage)

“Hi" to "Lo" .
“Lo" to ““Guard"”
“"Guard” to "Chassis”’
Temperature Range, Operating
Non-Operating
Humidity Range  0°C to +25°C .
+25°C to +60°C .
Altitude Range Operating
Non-Operating
Shock and Vibration =
Operating Power (including Options)
Weight (including Options)
Size 2
Warm-up Time
MTBF

See individual functions under “range”, & "overload”
+100V DC or peak AC

+1000V DC or peak AC maximum Common Mode Voltage
0°C to +50°C

—40°C to +75°C

Less than B0% relative Humidity

Less than 70% relative Humidity

To 10,000 feet (3,048 kM)

To 50,000 feet (15,25 kM)

Meets requirements of MIL-T-21200H and MIL-E-16400F
115/230 VAC % 10%, 50 to 440 Hz, Less than 256W

Less than 20 pounds (9,08 kg)

3%"Hx 17" Wx 18" D (88, 1 mm x 432 mm x 457, 4 mm)
20 minutes to 1 year accuracy, 1 hour to full accuracy.
10,000 hours

OPTIONS

'"TRUE RMS CONVERTER (Using Option 8400A-09)

RANGES
Overrange
Resolution .
Overload LAELE
Superimposed DC (AC only) .
Max. Crest Factor

ACCURACY
DE . :
50Hz-10kHz . .
90 days, 10kHz-30kHz'? .
(18°C to 28°C) 30kHz-60kHz'?
(0.001V-1100V'")  20Hz-50Hz .
10Hz-20Hz . . .
50kHz-100kHz ‘2
100kHz-300kHz'?!

For Measurement of DC-Coupled (AC+DC) Voltages or AC-Coupled (AC Only) Voltagesm

1,10, 100, 1000 VAC

20%, 1100V RMS maximum on 1000V range

0.001% range (10 2V on 1V range)

1100V RMS any range (1500V peak AC)

1100V DC (Peak AC plus DC may not exceed £ 1500V)

7 at full-scale and increasing down scale per: V Range
X V Input

AC+DC (3) AC ONLY
+(0.1% of input + 0.03% of range)
+(0.1% of input + 0.03% of range) +(0.1% of input + 0.012% of range)
+(0.2% of input + 0.06% of range) +(0.2% of input + 0.04% of range)
+(0.3% of input + 0.12% of range) +(0.3% of input + 0.1% of range)
+(0.5% of input + 0.03% of range) +(0.5% of input + 0.012% of range)
+(1.0% of input + 0.06% of range) +(1.0% of input + 0.04% of range)
+(1.0% of input + 0.3 % of range) +(1.0% of input + 0.3% of range)
+(2.0% of input + 0.5 % of range) +(2.0% of input + 0.5% of range)
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(1)  With inputs above 500V multiply accuracy by E%ﬁ_.ﬂ'

(2)  Input volt x hertz, product should not exceed 2 x 107
{3)  Switch selectable. Located on P.C. Board. Accessable through guard cover.
Temperature Coefficients (0°C to 18°C and 28°C to 50°C)

DC and 10 Hz - 10 kHz (AC+DC) . . . £(0.004% Inp. +0.004% Range)/°C
10 Hz - 10 kHz (AC only). . . . . . *(0.004% Inp. + 0.001% Range) /°C
IO ODEOINCE. < o ¢v 45 HEbm ke 05 & e 21l 1 Megohm, shunted by less than 150 pf.

NOISE REJECTION
Common Mode (with up to 100{) unbalance in either lead)
PC e B HE « 5 veuinies e sle Feoamaly Greater than 120 db

RESPONSE TIME (to a reading within 0.1% of range when measuring step change inputs and using external trig-
ger).

ElHE ol oo o b Rl b D et 100 milliseconds maximum 4!

FIlar " in" o e mraie s oo o o e wee 500 Milliseconds maximum
(For readings less than 10% Range, double indicated times).

(4) Above 400Hz for rated accuracies.

BESISPANEE (Using Option 8400A-02)

BANGES.. .« oo s wb el s S s 10£2, 100£2, 100052, 10,0002, 100 K£2, 1000 KS2, 10,000KS2
NOTE: Model 8400A will autorange through all resistance ranges.
RESOIHON s ovsiaia sia wmiatessam avesumens e wa sien 0.001% of range, (100 uf2 maximum on 10 £2 range)
OVEETEINDE . o & oo a0 S0 s oa e P asaransd e At et 20%, 12 megohms maximum on 10,000K range
Overload, 1082 - 10,0008 ranges . .. .. 20V RMS (fused-spare supplied)
100KS2 - 10,000K2 ranges . . . .. Up to 250V RMS may be continuously applied without
damage.
ACCURACY (To 120% of range)
90 days, 100kS2 - 1000kS2 ranges . ... .. +(0.01% of input +0.002% of range)
(18°C to 28°C) 100%2- 10,0008 ranges ... ... +(0.01% of input +0.003% of range)
L5100 SR +(0.01% of input +0.01% of range)
10,000k2range . .+ v vvue . +(0.05% of input +0.002% of range)
Temperature Coefficients (0° to 18°C and 28° to 50°C)
100kS2, 1000k2 ranges . . .. .. oovvvnnenn. +(0.0007% of input +0.0001% of range)/°C
VO.000KEY TANGE <« & & ¢.ev o e o8 /5008 45 5ga 00000 +(0.003% of input +0.0001% of range)/°C
10082 - 10,0008 rBNQE. -« < v v oo vv ve s wio 4(0.001% of input +0.0002% of range)/°C
TOS2TANGE © v vt eee cie e e +(0.001% of input +0.0005% of range)/°C
CONFIGURATION .. ........c0iininuunnnnn True 4-terminal through 10,0002 range and 2 terminal on

the 100 KS2 through 10,000 K2 ranges.

Current through R measured

REOEE e et i o s e serermes oalin elrimieaie 1092, 10052, 100052, 10,0002,100KS2 1000KS2, 10,000 K2
GBI i veaivis s smaiaamesy oo sve s o 10 ma 1ma 100 pa 10 pa 1 ua
Maximum Lead Resistance (for less than 0.001% of range effect on accuracy)
4 terminal mode, Currentleads ........... 1082 in both leads on 10§2 range and 100} on all other
ranges
Voltage leads ........... 1 K in either lead on all ranges.
2terminal mode .. ... ... Less than 0.001% of range lead resistance.
RESPONSE TIME (from an input step change to a completed reading within 0.01% of the change when externally triggered).
L T} rad SRR U R O Y W 33 milliseconds, 100 milliseconds on 1082 range
B TN s o samivaitean ancsecemses o i 500 milliseconds
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SOLATED DO EXTERNAIRERERENGE!  («-wire DC/DC Ratio using Options B400A-05 and 8400A-07)

NOTE: Mating connector is supplied.
REFERENCE INPUT

Type . . . s on w2 L 5 5 & T o True 4-Wire, Real Time

Voltage Range i W W e R E B S +1V to +10.5V

Input Resistance . . . : 1 megohm £0.1%

Isolation of Reference and Input Cornmons ; Input Hi to Input Lo voltage plus Input Lo to Reference Lo voltage,

NOTE: Fused to prevent damage. not to exceed + 13V on 10V and lower DC Voltage ranges.
RATIORANGES . . . . . . . . . . £0.01:1, £0.1:1, £1:1, £10:1, £100:1

Resoftifion « s - w o s & » ¢ 5 & & +0.001% of DC Voltage range, (0.000001: 1 maximum on £0.01: 1 ratio

range)
PNOTENge) « « s e e @ & a0 @ o 20%, 110: 1 maximum input on 100: 1 range

NOTE: % Input Voltage Range

¥ Raference Voltage Range must be less than 1.2 for a non-overrange reading.

Overload ., . . . . . . . . . . . #1100V DC or RMS (+1500V peak) may be continuously applied to the
numerator (input) terminals without damage.
Reading vs. Ratio . . . i G 10 x Ratio
ACCURACY (To 120% of ratio rangel 10V
+1:1, £10:1, £100:1 ratio ranges . +(0.005% of Reading + 0.002% x (me) of DC Voltage range)
90 days r_— i . ( 10v)
(18°C to 28°C) +0.1:1 ratio range . . . +(0.005% of Reading + 0.004% x Vref of DC Voltage range)
v
+0.01:1ratio range . . 1(0.005% of Reading + 0.01% x (W?e ) of DC Voltage range)
NOTE: 24 hour and 1 year specifications avadable upon request.
Temperature Coefficients (0°C to 18°C and 28°C to 50°C) TOV
£1:1, £10:1, £100:1 ratio ranges . +(0.0003% of Reading + 0.0001% x ) of DC Voltage range)/°C
$0.1:1 ratiorange . . . . . . +(0.0004% of Reading + 0.0002% x ( ) of DC Voltage range)/°C
+0.01:1 ratio range . . . . . . +(0.0005% of Reading + 0.0006% x (me) of DC Voltage range)/°C
NOISE REJECTION (At Reference Input)
Normal Mode . . . . : 30 db @ 60 Hz
Common Mode (with up to 1K unbaianca} : 120 db with a +10V Reference
REFERENCE SETTLINGTIME . . . . 2 seconds

(To 0.01% of range following a step change of reference voltage. Numerator response time same as “‘dc volts”.)

IAC EXTERNALREFERENEE! (3 wire AC/AC Ratio using Options 8400A-01, 8400A-06, and 8400A-07).

NOTE: Mating connector is supplied.
REFERENCE INPUT

Type. . . PO P S T 3-Wire, Real Time
Reference Flanges R E R 1V, 10V, 100V (internal selection)
Reference Voltage . . . . . . . . . 10% to 105% of Reference Range
Input Impedance . . . . . . . . . . 1 megohm shunted by less than 100 pf.
RATIO RANGES
Reference Range WV v & s o= 1:1,10:1, 100:1, 1000:1
W0V . o . e e 0.1:1, 1:1,10:1, 100:1
Y 5 2 a o 0.01:1,0.1:1, 1:1,10:1
Resolotion s 5 w4 w & 5 % 5 53 ™ 3 0.001% of AC Voltage range, 0.000001: 1 maximum
Overlead’ i i s WO G @ % W 130V RMS at Reference Input
Reading vs. Ratio, 1V Ref. Range . . 1 x Ratio
10V Ref. Range . . 10 x Ratio
100V Ref. Range . . 100 x Ratio
ACCURACY (90 days at 18°C to 28°C and to 120% of ratio range)
50 Hz - 10 kHz *
1:1 Ratio Range and Reference and Input
at the same frequency . . ’ +(0.05% of Reading + 0.005% x (Ref. RangeNreﬂof AC Voltage range)

*NOTE: Specifications from !0 Hz 50 Hz and 10 kHz - 100 kHz available on request.
Input and Reference not at the same

frequency or not on the 1:1 ratio Range . £(0.1% of Reading + 0.005% x (Ref. Range/V f)of AC Voltage range)
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Temperature Coefficient

(0°Cto 18°Cand 28°Ct0 50°C). . . . . . +(0.004% of Reading + 0.001% x (Ref Range/V ¢) of AC Voltage
range)
REFERENCE SETTLINGTIME. . . . . . . . 500 milliseconds

(To 0.05% of range following a step change of reference voltage. Numerator response time same as “ac volts'’).

_ (Average responding converter using Option 8400A-01)

BANGES = : ¢ 5 % W @ § % & % » % & 1V, 10V, 100V, 1000V
ReBlUBol e » o « & & % & & T 8 O e 0.001% of range, {104V maximum on 1V range)
OVerrBnge: « = -~ o @ i B o o8 o5 3= 20%, 1100V RMS maximum input on 1100V range
VRO s » S A H 2 a8 & R G 1100V RMS may be continuously applied to any range
without damage
SuperimpasedDC . . i . s o8 o5 o5 oW s +1100V DC (Peak AC plus DC may not exceed +1500V)

ACCURACY (To 120% of range or 1100V maximum input)

0.001Vto 500V, B50Hz-10kHz . . . . . +(0.05% of input + 0.005% of range)
(90 days, 10kHz-850kHz . . . . . +(0.1% of input + 0.005% of range)
18°Ct028°C) 20 Hz - 50 Hz and
50 kHz - 100 kHz. . . . +(0.5% of input + 0.005% of range) *
WHE=ZOHEZ, & 0 4 = +(1.0% of input + 0.01% of range)
500V to 1100V, 80Hz-10kHZ . . . - . +0.1% of input
90 days 10kHz-80kHz . . . . . +0.15% of input *
(18°C to 28°C) 20Hz-50Hz ., . . . . ., +(0.5% of input + 0.005% of range)
10Hz-20Hz . . . . +(1.0% of input + 0.01% of range)

*NOTE:  Input Volt - Hertz product should not c\‘ceed 2x 107
Temperature Coefficients (0°C to 18°C and 28°C to 50°C)

10Hz-50kHz . . . . . +(0.002% of input + 0.0005% of range)/ “C
B0kHz-100kHz. . . . .  +(0.01% of input + 0.0005% of range) / °C
Input Impedance . . . . . . . . . . . 1.11 megohm, +0.1%, shunted by less than 100 pf.

NOISE REJECTION
Common Mode (with up to 100£2 unbalance in either lead)

PBEWBOHE . o 5 % 5% s @ 5w e Greater than 120 db
RESPONSE TIME (from an input step change to a completed reading within 0.05% of the change when externally triggered).
Filter®out® . o % o o & @ & & & % = & 100 milliseconds * *
Filter “‘in" A xss kst A s b 500 milliseconds

**NOTE: Above 400 Hz for rated accuracies

ISOUATEDIEMOTEONTRO (Usiv Oprion 840004

NOTE: Mating connector is supplied

ContollLevels. .. . .5 o o = % o 5 e o % 0 = function called, 1 = function inactive

Logielheval® . = o w & o o % 4 = ow om s 0 = contact closure or OV, 1= open or +5V

inputDefinition ; . . . « « a2 % « % = Series 930 DTL

Control Command Storage. . . . . . . . . Continuous or addressed remote control of instrument. Triggered

address control allows the B400A to “latch” to input commands.
Following latch, the commands may be removed but the functions
and ranges commanded will continue to be in effect until the next
address trigger.

FEEPIOBKE: + + = == 5 = & & 3 = w5 = Incompatible functions or simultaneous ranges cannot be called.
MoGall - ¢ o & o @ @ B B % F % L S Volts DC and autorange called
Rlad o = = o Remotely control Flag in Data Output Unit.

NOTI: Requires +‘bl power H ‘i(lm -l})‘mm Dara (Mrpm Unit or external power supply which can be supplied as a special
item. Contact factory for further details.
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8400A Specifications
ISOLATED DATA OUTPUT

Note:  Two mating connectors are supplied.

Data Available .

Coding

Logic Levels .o
Maximum Trigger Rate .
Flags .

Acquisition. . . .

Automatic Adaptive Timeouts

Timing Diagrams

EXT TRIGGER
ISTART BUSY FLAGH

FINAL BELF
TRIGGES

BEGIN AUTD ZERD BEGIN

AEGIN FIRST SAMPLE
IETART FIRGT SYNC FLAGH

(Using Option 8400A-03)

Digits, polarity, range, functions
8,4, 2,1BCD, digits and range

1 =45V, 0 =0V (Series 930 DTL with 6K pullup)

30 per second

Digitizing, Remotely Controlled, Remotely Triggered, Busy,

Overload, sample sync.

Full parallel or serial by character in multiples of 4 bits.
Automatic delays to allow for settling time of all analog inputs

are enabled via a single logic input line.

AUTD 2EAD

BEGIN FINAL BAMPLE
IETART FINAL SYNC FLAG)

(=il o s f v TOTAL TIMEOUT CHART
eyl " {Automatic Adaptibe Timeouts Enabled)
e e L L
ToraL \ vamasL ros AL ofGTZG FUNCTION/ | TOTAL TIME (MS)
N A S RANGE [ Filter Out|Filter In
JUN ot (el W -4 oy X il VDC- 10, 100 | 5443 523442
e el ot oL i P s 1000
kit VDC-0.1,1.0 | 123+10 |523%42
VAC-all ranges | 123110 |523+42
i -l ranges 123110 [523442
P S i B =i K{2-all ranges | 7316  [523%42
Autorange-per | add 50 [add 280
AOAPTIVE / / range change
TIMEQUTS
DISABLED END SAMPLE
NOTE:  For further details request Application Bulletin #11.
PARALLEL REAR INPUT (Using Option 8400A-07)
PRICES: Basic 8400A and Options ACCESSORIES
8400A . . . . . . . $2495 A-90 Shunts, 6 Rangesto 10A . . . $255
8400A-01 AC Converter (1) $ 695 80F-5 H-V Probe, 5k VDC, .01% Ratio $295
8400A-02 Resistance Converter . $ 300 80F-15 H-V Probe, 15 k VDC, .05% Ratio$325
8400A-03 Data Output (3) . $ 500 80 RF R-F Probe, 10kHz to 700 MHz . $ 75
8400A-04 Remote Control (3) $ 200 M03-205-600 Rack Ears $ 15
8400A-05 DC Ext. Reference (2)(3) $ 200 298265 Extender Board . $ 25
8400A-06 AC Ext. Reference (2)(3) $ 700 M0O0-280-610 Rack Slides . S 50
8400A-07 Rear Input (3) .. . $ 75 2010A Digital Printer, 10 col. $795
8400A-09 True RMS Converter (1) . $ 750 2010A-7007 Printer Interconnecting
Cable.. . = &+ % % = = = = « $100

NOTES: (1)
(2) Requires 8400407 Option
(3)  Mating connectors supplied
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The Fluke 8600A
20000-count
digrtal multimeter

We are proud to introduce a DMM with
a 42 digit LED readout featuring five
ranges of dc volts, five ranges of ac
volts, five ranges of dc current, five
ranges of ac current and six ranges of
resistance. With 26 ranges, the instru-
ment offers more measure power than
any other instrument available. Auto-
range and autozero are standard. Fluke
engineers designed it especially to
meet the widest possible applications
of bench, field and laboratory.

High accuracy

The Fluke 8600A offers a basic de
accuracy of 0.02% for 90 days over a
temperature span from 15° C to 35° C.
AC provides =0.2% accuracy at mid
band and operates over a 30 Hz to 100
KHz dynamic range. This is the best
price and performance you can get any-
where.

Complete protection

All dc voltage ranges from 200 mv
through 1200 volts are continuously pro-
tected to 1200 vdc or 1700 volts peak
ac. On all resistance ranges from 200
ohms full scale through 20 megohms full
scale, the 8600A takes a continuous

250 v rms or dc. A 2-amp front panel
fuse protects all ac and dc current
ranges.

True portability

Use the Fluke 8600A anywhere for up
to 8 hours offline by ordering the re-
chargeable battery pack with the
charger built in. Weight of the 8600A
with battery pack is only 4.5 pounds
(2.1 kg.). So you really get a portable
machine.

RANGE
20 200 o 20M0 AUTO QLA
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Drive a printer

Another low cost option, TTL/DTL-
compatible isolated printer output lets
you use the 8600A in data logging
applications.

Fluke’'s 2010A
Digital Printer.

The Model 2010A is available with 10
or optionally 18 columns. Printing is at
a rate of 2.65 lines per second in
black and 2.5 in red. Fan fold paper
stacks neatly in the front panel drawer.
Standard 2V " adding machine paper
rolls can also be used,

A built-in memory and busy flag en-
able the 2010A to be connected to
instruments with higher sampling rates
than the printer's output. The printer
can also be placed in a Standby mode
where the memory continues to be
updated but a printout will only occur
with a front panel Manual Print
command.

POWER



Specifications

DC VOLTS

Ranges: :tZOOn'N +2V +20V, +20W. +1200V
Ranalng: Full autoranging or manual ranging
Folarity: Automatic bipolarity, -+ or — display
Resolution: 10 microvelts on 200 mV range
n$5|1racy: +(0.02% of input +0.005% of range) for 2, 20, 200V
(90 days — ranges
150 5901 2(0.02% of input + 0.008% of range) for 1200V range
+(0.04% of input -+ 0.01% of range) for 200 mV range
DT Inpul Resistance: >>1000 M2, 200 mV, 2V, 10 MLl 20V, 200V, 1200V
Lero Stabllity: Auto zeroed on all ranges
Overload Protection: £1200V dc or 1700V peak ac applied continu-
ously to any range
Mormal Mode Noise Bejeciion: 60 dB minimum at 50 Hz and 60 Hz
Commaon Mode Nolse Rejection: 120 dB minimum (with 1 k&2 in either
lead) at DC, 50 Hz and 60 Hz
Response Time To Raled
Accuracy Within Range: 1 second maximum to displayed input
AC VOLTS
Ranges: 200 mV, 2V, 20V, 200V, 1200V
Hanalng: Full autoranging or manual ranging
Resolullon: 10 microvolts on 200 mV range
Accuracy: 90 Days (15°C to 35°C)
200 mV Range: - (D 2% of input 4+ 0.08% of range) 50 Hz —
(100% to 1% ofrange) 10k
% {0 5% of input -4 0. 10% of range) 30 Hz —
50 Hz and 10 kHz — 50 k|
+(0.5% of input 4+ 0. 5% of range) 50 kHz—
100 kHz
2V Range— 200V Range: = (0.2% of input +0.015% of range) 50 Hz
(100% to 1% ofrange) —10kHz
+(0.5% of input 4 0.025% of range) 30 Hz
—50 Hz and 10 kHz —50 kHz
+(1.0% of input + 0.05% of range) 50 kHz
—100 kHz
10V to 500V
+(0.2% of input -+ 0.03% of range) 50 Hz—
10 kHz

1200V Range:
(100% to 1% of range)

500V to 1200V
“+(0.37% of input -+ 0.03% of range) 50 Hz
—10 kHz
10V to 1200V
+(0.5% of input + 0. DB% of range) 30 Hz
—50 Hz and 10 kHz —20 ki
AC Input impedance: 2MQ shunted by less than 100 pF
Overload Proteciion: 1200V rms maximum, not to exceed 2{107)V Hz
product
Response Time To Hated Accuracy Within Rang#: 1.5 second maximum
to displayed input

DC CURRENT

Aanges: 200 pA, 2 mA, 20mA, 200 mA, 2000 mA

Ranging: Manual ranging

Resolution: 10 nA on 200 #A range

Accuracy (90 Days—15°C to 359C): =(0.1% of input +0.01% of
range) on all ranges

Vollage Burden: 0.5V maximum at 2 Amps, 0.25V to 200 mA

GOverload: Protected to 2 Amps on any range; fused above 2A

Response Time To Rated

Accuracy Within Range: 1 second maximum to displayed input

AC CURRENT NIV S

Ranges 200#;\ 2 mA, 20 mA, 200 mA 2000 mA

flanaing: Manual Ranging

FAesolution: 10 nA on 200 A range

:\u:urac'r +(0.3% of input -+ 0.08% of range) 50 Hz—10 kHz

All ranges (except 2000 mA range 50 Hz — 5 kHz)

210 3570) £10.6% of input 4+ 0.1% of range) 30 Hz— 50 Hz
All ranges

Voltage Burden: 0.5V maximum at 2 Amps, 0.25V to 200 mA

Overlond: Protected to 2A on any range; fused above 2A

Response Time To Raled

Accuracy Within Range: 1 second maximum to displayed input

OHMS . L

Ranges: 2008, 2!&!! 20k$l 200!(9 2000 kﬂ 20M'3

Hunglng. Full autoranging or manual ranging

Hesalution: 10 milliohm on 200 ohm range

Configuration: 2 wire

Accuracy +(0.1% of input + 0.015% of range) 200{! range
9004y~ =(0.1% of input + 0.005% of range) 2 k!! range
IETEIO S50+ (0.05% of input + 0.005% of range) 20 k£ to 2000 k£

range
#(0.2% of input + 0.005% of range) 20 M!! range
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Maximum Open Circuil Voitage: 5 volts

Ouervoliage Prolection: 250V rms or dc, applied continuously

Response Time To Rated Accuracy Within Range: 1.0 second maximum
to displayed input (200¢! range to 2000k{: range)
4 seconds maximum to displayed input (20 MS! range)

Currant Through Unknawn:

2008 2k 20k2 200k 2000k2 20 Mu
1mA 1mA  100sA  104A 1 4A 1 uA
GENERAL

Function: SeIsatod via front panel controls

flange: Automatic or manual selected via front panel controls

Autorange Aate: 600 ms maximum per range change

Oluplay: 7 segments 0.3” LED display, automatic decimal location

Hending Rale: 2% samples/second within range

Overload Indicalion: Flashing display of -4 18888 (built-in segment test
of LED display) for out of range indication

Operating Tempserature: 0°C to 4+-50°C

Temperature Coeflicients:  (0°C to 159C and 352C to 50°C)

DC Volts Except 200 mV: = (0.001% input - 0.0005% range)/°C
DC Current and 200 mV: = (0.003% input + 0.001% range)/°C
AC Volts Except 200 mV:  =(0.01% input 4 0.002% range)/°C

AC Currentand 200mV:  +0.015% input + 0.005% range)/°C
ki Except 200L and 20 M{2: =(0.003% input + 0.0005% range/°C
2004t and 20 MiL: *+(0.005% input -~ 0.001% range)/°C
Slnraiqe,‘remperature: —40°C to +475°C (—40°C to +4-60°C with bat-
teries
Humidity Range: 80% R.H., 4-59C to +-35°C
70% RA.H., 435°C to 4-50°C
Shock and Vibralion: Meets pertinent requirements of MIL-T-21200L and
MIL-E-16400F
MTHT 10,000 hours calculated, minimum
Maximum Common Mode Voltage: 1000V dc or peak ac
Fower: 115/230V ac + 10%, 50 or 60 Hz, 7 walts line 10 walts battery
Sl 81" Wx2%"Hx10"D
216 mm W x 64 mm H x 254 mm D
Welght: 3.5 Ibs. (1.6 kg) line; 4.5 1bs. (2.1 kg) w/batteries

OPTIONS bzr

-01, Battery Pﬂtl Rechargeable battery pack, capable of 8 hours. typk:al
(6 hours minimum) operation, rechargeable in 16 hours maximum
0%, DO Isolated BCD output, TTL/DTL compatible levels (not com-
patible with option -01)
Available Data: Digits, polarity (both logic senses) and range
Data Coding: 8-4-2-1 BCD positive true parallel (negative true easily
obtained by changing output buffers)
Logic Levels: 1" = 48V, 0" = OV
Drive Capability: All outputs can drive a minimum of two TTL |oads
(i.e., sink 3.2 mA)
Flags: Busy, not busy, and overload
Controls: External trigger (negative-going edge triggers); External
trigger enable (Logic '1" enables external trigger, Logic “0"
causes data update at the internal sample rate of approximately
2.5/second); + 5V reference

ACCESSORIES

High Vollage Probe: {samn) Voltage Range 1 KV 10 40 kV
Input Resistance: 1000 M
Ratio: 1000:1 s :
Overall Accuracy: 20 kV to 30 kV = 2% (Calibrated 1% at 25 kV)
Upper Limit: Changes Linearly from 2% at 30 kV to 4% at 40 kV
Lower Limit: Changas Linearly from 2% at 20 kV to 4% at 1 kV
(Calibrated from 10 M DVM input resistance)

AF Probe: low cost (B1RF)
Range: 0.25V to 30V rms, 12 M2 input Z, 350V dc maximum
mgggrﬁﬁz 100 kHz to 100 MHz =1 dB. Useable from 20 kHz to

HF Frobe: (BORF—1) Input Voltage Range: 0.25V to 30V. Response:
100 kHz to 500 MHz 1 dB accuracy. ?}seable from 1 kHz to 1 GHz

Clamp-on AC Cumrenl Probe: (801-600) Range: 2 Amps to 600 Amps
Accuracy: 3%

Deluxe Test Lead KT (ABO) Universal test leads having two color coded
leads with insulated, threaded adapters on each end suitable for at-
tachment of the following adapters: 1. Banana plugs, 2. Pin Tips,
3. Test Prod Tips, 4. Alligator Clips, 5. Binding Post Lugs

Carrying ©ase (C-80) Soft viny! case formed to carry the Model 8600A
and accessories with convenient viewing window and shoulder strap

Carrying Case (C-86) Rugged polyethylene case, with handle and stor-
age compartment for test leads, power cord and other compact ac-
cessories

Eront Panel Dust Cover: MOO-100-714

Aack Mount Kils: MOO-200-611 (Offset); MOO-200-612 (Center); MOO-
200—613 {Dual)




The Fluke 8800A
200000-count
digital multimeter

This extraordinary DVM offers a basic
dc accuracy of 0.005% with full
autoranging. There are fifteen ranges
which include five dec, four ac, and six
resistance. Complete isolated four
terminal ohms measurements are pro-
vided on all ranges. Separate current
and voltage inputs are available to pro-
vide the ultimate in ohms accuracy by
eliminating errors caused by input lead
resistance. LED readout is bright and
readable.

Fluke engineers designed the 8800A
especially for your most exacting labo-
ratory and bench applications. And then
we used our LS| technology to build in
performance at a price heretofore
impossible.

Fully guarded, completely

isolated

The Fluke 8800A has an input resistance
better than 1,000 megohms on the 200
mV, 2 V, and 20 V ranges and 20 meg-
ohms on the 200 V and 1200 V ranges.
Common mode rejection is better than
120 dB dc to 60 Hz. Normal mode re-
jection is better than 60 dB at 50 and

60 Hz. Your load is fully isolated from
ground loops, noise and stray voltages.
You get the accuracy you paid for under
a wide variety of ambient environments.

Overload protection

No voltmeter around offers better over-
load protection. After we engineered

in all the overload protection you would
possibly want, we thought about cost-
performance tradeoffs. The Fluke 8800A
offers you protection on the most sen-
sitive ranges from continuous applica-
tions of up to 1000 VDC or 1400 VAC

RANGE :
200 200060

200 v

FLUKE

peak. Resistance protection from a con-
tinuous 250 V rms or dc is offered from
200 ohms through 20 megohms.

Strength without weight
Electronics technology is one major
breakthrough of the century, materials
technology another. All of the new Fluke
portable voltmeters take advantage of
this progress. The Fluke 8800A case is
molded from some of the toughest
plastics available with all electronic
boards, IC chips and components se-
curely fastened within. In fact, the
voltmeter will take a lot of abuse and
still operate well within specifications.
Yet with all this, the Fluke 8800A weighs
less than 7 pounds or less than half the
amount of comparable instrumentation.

20M0 AUTO
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Specifications

DC VOLTS

Ranges: £200 mV, =2V, +20V, =200V, = 1200V
Ranging: Full autoranging or manual ranging
Paolarity: Automatic bipolarity, + or — display
Resolution: 1 #V on 200 mV range

Accuracy; 24 Hour, 23°C =1°C 90 Day, 18°C —28°C
200 mV Range  =(0.008% input + +(0.01% input +
0.0025% range) 0.005% range)
2V—200V Range =(0.005% input -+ +{0.01% input +
0.001% range) 0.0015% range)
1200V Range +{0.005% input + +{0.01% input +
0.002% range) 0.003% range)
‘Iemparnluw Coeliiclent; £(0.0007% input -+ 0.0013% range)/°C, 200
{0°C~18°C, 28°C—~509C) mV range
=+ (0.0007% input 4 0.0003% range)/°C, 2V
range
+(0.0007% input 4 0.0002% range)/°C, 20V,
200V range

+(0.0007% input 4 0.0003% range)/°C,
1200V range
DC Input Resistance: = 1000 M2 on 200 mV, 2V, and 20V ranges
10M:l on 200V and 1200V ranges
Otlae! Current (at 23°C): Less than 15 pA on any range. Temperature
Coefficient of =5 pA/2C
Zero Stabllity: Better than 10 uV for 90 days after one hour warmup

Overload Profection: 200V, 1200V range, =1200V dc, 1700V peak ac
200 mV, 2V, 20V range, = 1000V dc, 1400V peak ac

Normal Modée Noise Rejection; =60 dB at 50 Hz and 60 Hz

Common Mode Nolss Hejection: > 120 dB at dc to 60 Hz (with 1 ki in
either lead)

Response Time To Raled Accuracy Within Range: 1 second maximum
to displayed input

AC VOLTS

Ranges: 2V, 20V, 200V, 1200V
Ranging: Full autoranging or manual ranging
Resolution: 10 4V on 2V range

Accuracy: 2V—200V ranges (100% 10 0.1% of range)
Frequency: 24 Hour, 23°C =1°C 90 Day, 18°C —28°C
100 Hz—10 kHz; =(0.05% input 4+ *(0.1% input 4 0.005%
0.005% range) range)
50 Hz—100Hz, =(0.1% input 4 +(0.25% input + 0.01%
10 kHz—20 It.Hz 0.01% range) range)
30 Hz—50 H +(1,0% input + +(1.0% input + 0.03%
20 kHz—100 kHz: 0.03% range) range
1200V range (100% to 0.1% of range) 90 days
18°C —28°C
1V to 500V 500V to 1200V

100 Hz—10 kHz: =(0.15% input + =*(0.3% input + 0.01% range)
0.01% range)

30Hz—100 Hz, =(0.25% input + =(0.5% input + 0.02% range)

10 kHz—20 kHz: 0.02% range)

Temperature Coefficient: = (0.008% input + 0.001% range)/°C, 2V—
(0PC~189C, 28°C—50°C) 200V ranges

*+(0.008% input <+ 0.002% range)/°C, 1200V
AC Inpul Impedance: 2 M2 shunted by less than 100 pF
Overlosd Protection: 1200V rms maximum, not to exceed 2x10"V Hz

product. 20 kHz maximum on 1200V range.

Response Time To Rated
Accursey Within Bange: 1.5 second maximum to displayed input

Prices for basic

Basic unit, $599.

Options
Option -01, battery pack, $100.
Option -02, digital output unit

OHMS

Aanges: 2000, 2 k2, 20 kL2, 200 k2, 2000 ki, 20Mil

Ranging: Full autoranging or manual ranging

Contlguration: 4-terminal measurement on all ranges

Fesolution: 1 mi on 200 ohm range

Aceurscy: _Temp. Coef. 24 Hour, 239C +=1°C 90 Day, 18°C —28°C
2009:  £(0.001% +  =(0.01% input + *(0.02% input +

0.0013%)/ oc 0.0025% range) 0.005% range)

2kfl—  £(0.001% + =(0.008% input+ £(0.01% input +
200 kf2: 0.0003%)/°C__ 0.001% range) 0.0015% range)
2000 kf2: *(0.005% +  =(0.02% input -+ +(0.05% input 4

0.0003%)/°C _ 0.001% range) 0.0015% range)
20 M2 '*(D .02% + =+(0.05% input -+ +(0.2% input +
ooos%)roc 0.001% range) 0.0015% range)

Current Through Unknown:
Range: 20092 2kir 20k 200 ki 2000 k2 20 M

Maximum Current )
through Unknown; 1™MA 1MA 2504A 254A 25uA 025¢A

Maximum Open-Circuit Voltage: 3.3 volts
Ouvervollage protection: 250V rms or dc, applied continuously to any
range
Rgsggma Time: 1.0 second maximum to displayed input (200¢ through
ki range)
3.0 seconds maximum to displayed input (2000 k{! and 20 M!! range)

GENERAL

Funciion: Selected via front panel controls

Range: Automatic or manual selected via front panel controls

Autorange Hate: 600 msec maximum per range change.

Display: 7 segment, 0.3” LED display, automatic decimal location

Feading Haie: 2.5 readings/second within range

Overload Indication: Flashing display of - 188888 (built-in segment test
of LED display) for out of range indication

Operating Temperature: 0°C to 4-50°C

Storage Temperature: —40°Cto 4-75°C

Humiﬂimﬂangg 70% RH, 35°C to 50°C
80% RH, +5°Cto 4+35°C

Shock and Vibration: Meets pertinent requirements of MIL-T-21200L
and MIL-E-16400F

MTEE: 10,000 hours calculated, minimum

Maximum Common Mode Voltage: 1000V dc or peak ac

Maximum LO to GUARD Voltage: 100V dc or peak ac

Pawer: 110/230V ac = 10%, 50 or 60 Hz, 8 watts

Slze: Maximum dimensions: 3%2"Hx 9" W x 122" D
89 mm x 229 mm x 318 mm

Weight: 6.5 Ibs. (3.0 kg)

ACCESSORY :
Hack Mount Kit (center): MOO-200-625

OPTION

-02 (DOU): Isolated BCD output, TTL/DTL compatible levels

Available Data: Digits, polarity (both logic senses), and range

Data Coding: 8-4-2-1 BCD positive true parallel (negative true easily
obtained by changing output buffers)

Logic Levels: “1" = 45V, "0" = OV

Drive Capability: All outputs can drive a minimum of two TTL loads
(i.e., sink 3.2 mA)

Flags: Busy, not busy, and overload

Controls: External trigg:er Snegative-nolnq edge triggers); External
trigger enable (Logic 1" enables external trigger, Logic "0"
causes data update at the internal sample rate of approximately
2.5/second); + 5V reference

;Iigh current probe, Model 801600,
50
Model 8600A Deluxe test leads, Model A8, $5.

Options
Option -02, digital output unit
(DOU), $150.

Accessories

(DOU), $150.

Accessories

High voltage probe, Model 80K40,

$40.
RF probe, Model 80RF-1, $75.
RF probe, Model 81RF, $40.

offset, Model MOO -200-611, $30.
canter Model M00~200-612 $30.
dual, Model MOO-200-613, $30.

Model 8800A

Basic unit, $1099.

I;‘i'gh voltage probe, Model 80K40,
RF probe, Model 80RF-1, $75.

RF probe, Model 81RF, $40.
Deluxe test leads, Model A80, $5.
Rack mount kit, center, MOO-200-
625, $30.
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FLUKE]| Voltmeter Accessories

. High Voltage Probes

e  Precision Dividers
e  Current Probes

e  Shunts

*  RF Probes

@ Physical Accessories




High Voltage Measurements
1000V to 40,000V

High Voltage Probe 80K - 40

A wide range of high voltage dividers are available from
Fluke to satisfy your measurement requirements including
voltage range, accuracy, input resistance and impedance

matching.

High Voltage Probe:

(80K-40) Voltage Range: 1 kV to
40 kV

Input Resistance: 100 M2
Ratio: 1000 : 1

Overall Accuracy: 20 kV to

30 kV +2% (Calibrated 1% at

25 kV)

Upper Limit: Changes Linearly
from 2% at 30 kV to 4% at 40 kV

Precision High Voltage Probes 80F—5 and 80F—15

80F-5, 80F-15 HIGH VOLTAGE PROBES (Compatible
with most models of Fluke Voltmeters)

INPUT VOLTAGE
RANGE

INPUT RESISTANCE
DIVISION RATIO

RATIO ACCURACY
(23°c+ 1°c)
(into 10 M£2 +0.1%
voltmeter input)

STABILITY OF
RATIO

OPERATING TEMP-
ERATURE RANGE

TEMPERATURE
COEFFICIENT

HUMIDITY RANGE
CABLE LENGTH
WEIGHT

OPTIONS: -01
-02

80F 5 80F-15
500 - 5000V 1000 - 15,000V
50 MS2 100 MO
1000:1 1000:1
+0.05% of input +0.05% of input

+0.01%/month; 0.05%/year (recalibrated

by internal
adjustment)

0°Cto50°C

0.001%/°C
0 to B0% relative humidity
5 ft. min. (1.5m)
12 oz. (340 grams) 24 oz. (680 grams)

Calibrated for output into 11MS2+0.1%
Calibrated for output into > 10! €2

Note: .B0F-5 or BOF-15 without option —01 or —02 is calibrated
for output into 10 megohms.

FLUKE MODEL 80K—40 WITH 8000A

40 kV

Lower Limit: Changes Linearly
from 2% at 20 kV to 4% at

1kV

Calibrated into 10 M£2 DVM input
resistance

80F-5, 80F-15 HIGH VOLTAGE PROBES



MAXIMUM CALIBRATED
MODEL INPUT DC INFUT DIVISION FOR VOLTMETER

VOLTAGE ACCURACY RESISTANCE RATIO INPUT RESISTANCE
80K —-40 40 KV 2% (nom.) 1000 M2 1000 : 1 10 MQ2
80F -5 5 KV 0.05% 50 MQ2 1000 : 1 10 MQ
80F-5-01 5KV 0.05% 50 MQ2 1000 : 1 11 MQ
80F—5-02 5 KV 0.05% 50 MQ2 1000 : 1 10'° mQ
80F—15 15 KV 0.05% 100 M2 1000 : 1 10 MQ
80F—-15-01 15 KV 0.05% 100 MQ2 1000 : 1 11 MQ
80F-15-02 15 KV 0.05% 100 MQ2 1000 : 1 10'° MQ
80E—10 10 KV 0.01% 10 MQ2 1000 : 1 10'° MQ

&
10000 : 1

HIGH VOLTAGE DIVIDER SELECTION GUIDE

High Voltage Divider B0E—10

Accuracy:

Maximum Input
Voltage:
Divider Current:

Input Resistance:
Division Ratios:

Stability of Division
Ratio:

Input Connector:

Output Connectors:

Altitude:
Humidity:

Panel Meter:

+0.01% for both division ratios over
a temperature range from 18°C to
28°C and for any input voltage up
to rated maximum, Derate at 2

-] . p
ppm/ C outside this temperature
range to 0°C and 50°C.

10,000 vDC

1 milliampere nominal at rated
input.

10 megohms, nominal

1,000:1 (10V output at maximum
input)
10,000:1 (1V output at maximum
input)

+0.01% per year (recalibrated by
internal adjustment).

MS3102A-18-165 on front panel
(mating connector supplied).

Two binding posts on %" centers

for each of two outputs. One side
of each output is common to chassis.
Separate binding post for ground-
ing case. All output connectors
located on front of instrument.

10,000 feet (operating)
50,000 feet (non-operating)

0 to 80% (to 28°C)
0 to 60% (to 50°C)

10-0-10kV

MODEL B80E—-10 HIGH VOLTAGE DIVIDER

Input Power:

Mounting:

Size:

Weight:

None required

Resilient feet provided for bench
and portable use. For side-by-side
EIA rack mounting with solid-

state Fluke Differential Voltmeters,
use Adapter Kit 881A-103 (includes
handle-bracket and key plate). For
EIA Rack Mounting of a single unit,
use Adapter Kit 881A-102 (in-
cludes brackets with handles),

7" high x 8%" wide x 8" deep,
(17.75 cm x 21.5 cm x 20.4 cm)
(19" wide in rack configurations)

6 pounds (2.7 kilograms)



Current Measurements

AC Current Clamp-On Probe 801600

The Model 801—-600 AC current probe is a true current
transformer which is designed to clamp around the current
carrying conductor to be measured. This conductor be-
comes the primary of the current transformer probe. Wind-
ings in the probe are the secondary. The current flow in the
secondary is measured by placing a known small value of
resistance across the probe’s output. The voltage across
this resistor may then be precisely measured.

MODEL 801-600 CLAMP-ON CURRENT PROBE

MAXIMUM

CURRENT FREQUENCY DIVISION CONDUCTOR
RANGE ACCURACY RESPONSE RATIO INSULATION SIZE
2A-600A +3% 30 Hz-1kHz 1000:1 5kV 2" diameter

Switched Current Shunt A-90

The Model A—90 current shunts may be used for both DC
and AC current measurements over a wide range of currents
and frequencies. Voltage may be sensed across the shunts
with virtually any voltmeter.

A90 CURRENT SHUNT

RATED 3 SHUNT OUTPUT ACCURACY — WITH VOLTME TEF
CURRENT BURDEN R AT RATED INPUT RESISTANCE = 10M

RANGE (APPROX.) CURRENT OF INPUT + % OF RANGE)

DC AC

(30 Hz - 10 kHz)
0.1 mA 100 mV 1k 100 mV +(0.156 +0.1) +(0.3 +0.5)
1.0 mA 100 mV 100 ©2 100 mV +(0.15 + 0.1) +(0.3+0.5)
10 mA 100 mV 100 100 mV +(0.15 4+ 0.1) +(0.3+0.5)
100 mA 102 mV 192 100 mV +(0.15+0.1) +(0.3+0.5)
1A 120 mV 0.1 100 mV +(0.15+0.1) +(04 +0.5)
10 A 300 mV 0.01 2 100 mV +(0.25 + 0.1) +(0.5 +0.5)

to 4 kHz



RF Measurements
RF Probe SB80RF-RF Probe 81RF

High frequency RF probes convert frequencies up to 1 GHz
to a DC level proportional to the RMS value of the input.
Select either the Model 80RF or the low cost Model 81RF
from the specification chart below.

MODELS BORF & 81RF PROBE

81 RF 80 RF
Frequency Response 100 kHz to 100 MHz; +1 dB 100 kHz to 500 MHz; +1dB
10 kHz to 500 MHz; +3 dB
Extended Response 20 kHz to 250 MHz 1 kHz to 1 GHz
(Useful for relative
readings)
Voltage Range 0.25V to 30V RMS 0.25V to 30V RMS
350V DC Max. 200V DC Max.
Input Impedance 12 ML/ /15 pF 4MQ//2+05pF
Voltmeter Input
Resistance 10 MS2 +10% 10 M2 +10%

Note: Order BORF—1 for Models BOD0DA & 8GO0A (includes compatible mating connector)

Physical Accessories

Carrying Cases, Dust Covers, Rack Mounting Hard-
ware, Chassis Slides, Test Leads

A complete line of physical accessories are available to
protect or enhance the convenience of your Fluke instru-

ment.
Deluxe
Vinyl Rugged Single Dual Offset Test Chassis Dust Extender
Case Case Rack Rack Rack Leads Slides Cover Boards
8000A C-80 C-86 MOO- MOO- MOO- A-80 - MOO- -
200-612 200-613 200-611 100-714
8000A-05 C-80 C-86 MOO- MOO- MO0 A-80 — MOoO- -
200-612 200-613 200-611 100-714
8000A—-06 C-80 C-86 MOO- MOO- MOO0- A-80 - MOO- -
200-612 200-613 200-611 100-714
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PHYSICAL ACCESSORIES continued

Carrying Cases, Dust Covers, Rack Mounting Hard-
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ware, Chassis Slides, Test Leads Deluxe
Vinyl Rugged Single Dual Offset Test Chassis Dust Extender
Case Case Rack Rack Rack Leads Slides Cover Boards
8000A C-80 C-86 MOOo- MOO- MOO0- A-80 - MOO0- -
200-612 200-613 200611 100-174
81008 - Cc-82 MO3- MOO- - A-80 MOO- MO3-
200-607 200-606 260-610 203-700
8110A - c82 MEE- MEE- MEE- A-80 - MEE- ”
7006 7014 7013 4008
8120A - Cc-B2 MO3- MO3- - A-80 MOO- M03- -
200-607 200-606 260-610 203-700
B200A — c-82 - MO3- MO03- A-80 MOO- MO3- 8200A-
200-606 200-607 260-610 200-700 4017
8300A — - MEE- — — A-80 MEE- o= 8300A-
7001 8078 & 8079 4013
(18") (24"") B300A-
4015
8350A - - MO3- - — A-B0 MOO- E -
205-600 280-610
8375A = = MO03- = = A-80 MOO- = 298265
205-600 280-610
8400A - — MO03- = - A-B0 MOO- - 8400A-
205-600 280-610 7014
8600A C-80 C-86 MOO- MOO- MOO- A-80 - MOO- 8600A-
200-612 200-613 200-611 100-174 7001
8800A = - MOo- = = A-80 = = 8800A-
200-625 7001
ELECTRICAL ACCESSORY PRICES
80K—40 $ 40 80F—15-02 350
80F-5 . 295 BOE-10 . 395
80F-5-01, 295 801600 65
80F -5-02 , 295 A-90 255
80F-15, 350 80RF 75
BOF ~15-01 350 BORF—1 75
B1RF 40
PHYSICAL ACCESSORY PRICES
A-80 $ 5 M03-205-600 15
€20 15 298265 . 25
c-82 100 e
g s EE-4008 . 10
MEE-70017 . 15
M00-100-714 . 8 MEE-7006 . 40
M00-200-611 30 MEE-7013 . 40
MO00-200-612 30 MEE-7014 . 25
MD0-200-613 | 30 MEE-8078 . 50
M00-200-625 . 30 MEE-8079 . 50
M00-260-610 . 4 8200A4017 25
MOD-280-610 . 50
8300A4013 25
M03-200-606 . 25 8300A4015 25
M03.200-607 . 40 8400A-7014 25
M03-203-700 | 10 i o
8800A-7001 50
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Digital Printer 2010A,

FEATURES

¢  Complete Instrument Compatibility
10 or 18 Column Capability

Data Storage Standard

Easy Front Panel Paper Access

High Reliability




The 2010A Offers You:

GENERAL

The Fluke Model 2010A Printer is a versatile, highly
compatible, low cost performer specifically designed for
instrumentation requirements. The basic printer records 10
columns, sufficient for recording data from most digital
multimeters and counters. For data sources with a larger
number of outputs the 2010A is optionally available with
18 columns.

COMPATABILITY

The compatability of the 2010A printer with digital instru-
ments is a key advantage. Many printers require a variety of
options to modify programming codes for each digital
source. In some cases the user must fabricate external
electronic circuits in order to interface a printer.

Because the 2010A has been designed to accept either
coded or discrete range and function information, the need
for special decoding and encoding circuitry has been
eliminated. Cables available from Fluke let the user simply
plug-in the printer to Fluke Digital Multimeters or Counters.
A general purpose cable is also available to connect the
2010A to other digital sources.

PRINTOUT

The 2010A prints at a rate of 2.65 lines per second in
black and 2.5 in red on 2% fan fold paper. The fan fold
format has been chosen because it is superior to roll paper
when data is to be stored for documentation purposes or
later evaluation. The fan fold paper self stacks in the front
panel drawer of the 2010A.

While fan fold paper is more useful and convenient than
roll paper, it is conceivable that situations might dictate
user preference for roll paper. For these applications the
2010A can be used with a standard 2% roll of adding
machine paper. The roll paper adapter is supplied at no
charge.

Printing is by ink impression with a standard two color,
black and red nylon ribbon (Columbia Model 212PVL015).
The hinged front panel of the 2010A allows the ribbon to
be changed quickly and easily.

DATA PRESENTATION

Because the 2010A has been designed for instrumentation
applications, particular attention has been given to the
generation of function characters. Columns 17 and 18 at
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the extreme right of the printout are used for printing these
units of measurement.

In the standard printer these two columns are encoded in
four line binary format. See print drum layout below for
function characters available and coding for each. In the
accessory list are diode matrices that enable the calling of a
two column function with a single line. There are three
available, the multimeter version calling DCV, ACV, mV,
ACmA, DCmA, £2, k€2, and M£2, the counter version calling
Hz, kHz, MHz, us, ms, and s, and the thermometer version
calling °F, °C and mV.

Columns 9 through 16 in the standard unit and columns
1 through 16 in the option 01 are used for printing data.
Columns 2 and 9 contain + and — symbols to identify
bipolar data.

A convenient and unique feature of the 2010A printer is
that when connected with the appropriate interconnecting
cable to a Fluke Digital Multimeter that is overloaded, the
printer automatically prints in red.

PRINT DRUM LAYOUT

12 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 |BINARY CODE

R T - - - = > Kgma| 1100 12
u L S B T S TR T A Dl - 1011 11
z el T R R SR i AT R S SR I T Y 1010 10
899 % 99 9% 9 9% 8 9 9 9 @ 9 u W 1001 k]
88 8 8 8 8B 8 88 B B B 8 8 B B dBF 1000 8
A E T IETIE T N T e 0111 ?
66 6 6 6 6666 6 6 6 6 6 6 6 C % o110 6
lﬁi!i!l!!ﬂb!&iﬁspa’ 0101 5
44 4 4 4 4 4 4 4 4 4 4 4 4 4 4 m s 0100 4
333 3 33333 3 3 3 3 3 3 3 M H 0011 3
22 2 2222 XL 2L RN N a010 2
[ Bt A S B e T B T B GRS S S S L o 7 0001 1
00 0 0O0O0CO0COOOO O O OC O O0DC V 0000 o
Spaces may be generated by binary 13, 14 or 15 in any column. B4z

DECIMAL POINT

A decimal point may be printed in any column of the
2010A to the right of the digit on the same column. Most
digital sources provide range information in a coded format
while many printers require this information on discrete
lines. A key advantage of the 2010A is that range infor-
mation can be on coded or discrete lines.

The decimal information is accepted in four line binary for-
mat and is decoded to one of sixteen, number one being to
the right of column sixteen and numbered to the left from
there. Special decimal jumper boards are provided in the
interface kits to decode range information from particular
instruments. There is a general purpose board in the acces-
sory list that can be jumpered as desired.



CONTROL INPUT SIGNALS

For measuring instruments such as digital voltmeters and
digital multimeters, the 2010A has a built-in inverter circuit
which can be used for either positive high or positive low
polarity signals. Parallel data entry is standard with the
printer accepting a DTL/TTL compatible binary code 1, 2,
4, 8 for each column 1 through 18.

Because the 2010A printer has a built in memory and busy
flag signal, it can be used in systems with sampling rates
faster than the printers output.

The memory accepts and stores one complete set of data
to be printed. While printing, the output is not changed by
additional data being supplied by the measuring instrument.
The busy flag indicates that the printer is printing and
additional inputs are ignored until the completion of the print
cycle. Nominal duration of the print cycle is 375 msec for
black printout, extending to 400 msec for red. As a result,
the measuring instrument is not limited to a sampling rate
the same as the printers printing rate.

Specifications

STANDBY

The standby control is a useful feature of the 2010A printer
when making calibrations or adjustments that require
individual sets of data recorded at specific times.

While the 2010A is in Standby, the last complete set of
data in the memory can be printed by a manual print
command from the front panel. The memory continues to
be updated with new data at the measuring instrument’s
rate, up to once every 4usec.

REMOTE CONTROL

The 2010A Printer has remote operation of Paper Feed
and Standby for applications in small scale data acquisition
systems.

For more details on the interface and operation of the

2010A Digital Printer ask for Applications Bulletin AB16,
titled “’Data Acquisition with the 2010A Printer”.

ACCURACY: Identical to input device used.

PRINTING RATE: 2.65 lines/second - Black (375ms)
25 lines/second - Red (400ms)

LINE SPACING: Six lines/inch

COLUMN SPACING: Ten columns/inch

COLUMN CAPACITY: Standard printer supplied with col-
umns 9 through 18 providing 8
data columns and 2 function col-
umns.

Option —01 provides full 18 col-
umns printing capability.

PRINTING DRUM:
Numeral O through 9, decimal point
and two other characters for col-
umns 1 through 16. Two columns
of 13 characters each for printing
units of measurement.

PAPER: 2%"" wide fan-fold or standard 2%"
wide roll paper.

13 characters per column plus space.

RIBBON: Standard black/red, %2’ wide, auto-

matically reversed.

FRONT PANEL POWER SWITCH and LED indi-
CONTROLS: cator.
STANDBY, Interrupts print com-
mand pulse, data memory continues
to be up-dated.
MANUAL PRINT, initiates a single
printout of data in memory.
PAPER FEED feeds paper contin-
uously while push button is pressed.

DATA INPUT:

Code: 1, 2, 4, 8 binary code for
each data column 1 through 18.

Data Entry: Parallel data entry
standard.

Logic Level: DTL/TTL compatible,
positive true logic.
Logic “1” = +3.5V minimum (or
an unloaded TTL output) to +56V
maximum or open




2010A Specifications Continued

Logic “0"” = +0.8V at 0.5 mA
maximum sink current,

Red Ribbon Selection. Logic 1"
or open circuit.

Decimal Point. Floating decimal
point from either coded or uncoded
range data.

Data Transfer Time. All data deci-
mal point and function information
must be present for a minimum of
4us after print command.

CONTROL INPUT AND OUTPUT SIGNALS

Print Command
Input —:

The print cycle is initiated by a
transition from Logic 1" to Logic
"0". This command is ignored if it
occurs during the print cycle. Dura-
tion of pulse is 4 usec minimum.

Print Command
Input +:

Inverse of Print Command Input —

Busy Signal The “Busy Flag"” transitions to
Logic “1" at the command to print
and remains at this level until the
end of the entire print cycle when
it returns back to Logic ““0”. The
complement is also available.

Logic 0" = +0.4V with maximum
sink current of 4.8 mA.
Logic 1" =+2.5V with maximum
source current of 2 mA.

Memory Update
Complete:

Input data may be removed on
transition of this pulse from Logic
1" to Logic “0".

Logic 0" = +0.4V with maximum
sink current of 2.4 mA.

Logic 1" = +2.5V with maximum
source current of 1 mA.

115V or 230V * 10% selectable by

rear panel switch. 48 - 440 Hz
15 VA power dissipation.

POWER:

DIMENSIONS: 7" high, 8%" wide, 16" deep. Case
includes carrying handle/tilt stand.

178 cm x 216 cm x 40.6 cm
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WEIGHT:
ENVIRONMENT:

15 pounds 6,75 kg
0to 50°C O to 80% RH

Designed to meet |.E.C. Specification 348.

PRICES
Digital Printer, 10 columns, Model 2010A $ 795.00
Digital Printer, 18 columns, Model 2010A—-01 . . . 875.00

(Prices include 1 ribbon and 1 pack of fan fold paper.
Input Connector, Input Cable or Interface Kits are
listed below.)

ACCESSORIES

Fan fold paper, 2010A—7013 (per dozen) . . . . 25.00
Ribbon, 2010A—7014 (perdozen) . . . . . . 18.00
Input mating connector, 2010A—-7008 . ., . . . 15.00
General purpose input cable, 2010A—-7000 . . . . 75.00

(6" long, mating connector 2010A—7008 one end,
other end is 50 wires unterminated)

General purpose decimal jumper board, 2010A—7012 . 10.00
Rack mounting kit, 19" relay rack, 2010A—-7010 . . 50.00
Diode matrix, DMM functions, 2010A-7019 . . . 17.50
Diode Matrix, counter functions, 2010A—-7020, . . 17.50
Diode Matrix, Thermometer functions, 2010A—-7021 . 17.50
Dust Cover, M07-203-546 15.00
Extendor Card, 2010A—4006 25.00

INTERFACE KITS

{Include Complete Cable, Diode Matrix, and
Decimal Jumper Board as required)

Digital Multimeters Kit Model No.

8000A—-02 2010A—7001 75.00
8100A —02 2010A-7002 75.00
8100802 2010A—7002 100.00
8110A—02 2010A-7002 100.00
8120A-02 2010A—-7003 100.00
8200A—06 2010A—-7004 125.00
8200A—-07 2010A-7005 160.00
8300A-—-03 2010A—-7006 125.00
8375A—-03 2010A—-7007 150.00
8400A—03 2010A—-7007 150.00
8600A—02 2010A—-7015 100.00
8800A—-02 2010A—-7015 100.00
Digital Counters

1941A—-02 2010A—-7009 75.00
1950A—02 2010A—7009 75.00
1952A-02 2010A-7011 100.00
1952B—-02 2010A-7016 150.00
1900A—-02 2010A—7022 100.00
Digital Thermometers

2100A-03 2010A-7017 100.00
2100A—-06 2010A-7017 100.00
2100A—-10 2010A—-7018 150.00



VOLTAGE DIVIDER

FEATURES

. SPECIAL FLUKE PRECISION WIREWOUND RESISTORS

® +0.01% DIVISION RATIO ACCURACY FOR ANY INPUT.

° 10V AND 1V TAPS

° MEETSSEVERE ENVIRONMENTAL REQUIREMENTS

. ZERO CENTER PANEL METER

Fluke Model 80E —10 Voltage Divider provides a highly
stable, accurate means of measuring voltages to 10kV
in conjunction with Fluke Differential Voltmeters, Digital
10V and
IV outputs are provided with 10 kV inputs for 1000: 1

Voltmeters and conventional potentiometers.

and 10,000: | division ratios. It is important to note that
the +0.01% division ratio accuracy applies to both division

ratios and holds for any input voltage up to rated maximum.

Design of the 80E-10 includes the use of Fluke manu-

factured precision wirewound resistors mounted on glass-
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epoxy printed circuit boards. These resistors are specially
processed for excellent stability, and selected for extremely

low temperature coefficient of resistance.

Model 80E-10 instruments are equipped with resilient feet
for bench use. They may be rack mounted side-by-side
with Fluke 880 or 890 series solid-state Differential Volt-
meters using the 881A-103 Rack Adapter Kit. For single
rack mounting, side panels and handles are available as the
881A-102 Rack Adapter Kit.



ACCURACY: 10.01% for both division ratios over a
temperature range from 18°C to 28°C and for any input
voltage up to rated maximum. Derate at 2 ppm/°C
outside this temperature range to 0°C and 50°C.

MAXIMUM INPUT VOLTAGE: 10,000 VDC

DIVIDER CURRENT:
input.

1 milliampere nominal at rated

INPUT RESISTANCE: 10 megohms, nominal

DIVISION RATIOS:
1,000:1 (10V output at maximum input)
10,000: 1 (1V output at maximum input)

STABILITY OF DIVISION RATIO: +0.01% per year
(recalibrated by internal adjustment).

INPUT CONNECTOR: MS3102A-18-16S on front panel
(mating connector supplied).

OUTPUT CONNECTORS: Two binding posts on %"
centers for each of two outputs. One side of each output
is common to chassis. Separate binding post for ground-
ing case. All output connectors located on front of
instrument.

SHOCK: Meets half sine (20g, 11 milliseconds) shock
and bench handling requirements of MIL-E-4970A.

VIBRATION: Meets requirements of MIL-T-945A.

OPERATING TEMPERATURE: 0°C to 50°C.
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STORAGE TEMPERATURE: -35°C to +70°C (MIL-E-

4970A).
ALTITUDE: 10,000 feet (operating)
50,000 feet (non-operating)
HUMIDITY: 0 to 80% (to 28°C)
0 to 60% (to 50°C)
METER: 10-0-10 kV

INPUT POWER: None required.

MOUNTING: Resilient feet provided for bench and port-
able use. For side-by-side EIA rack mounting with solid-
state Fluke Differential Voltmeters, use Adapter Kit 881A-
103 (includes handle-bracket and key plate). For EIA
Rack Mounting of a single unit, use Adapter Kit 881A-102
(includes brackets with handles).

SIZE: 7" high x 8-1/2" wide x 8" deep. (19" wide in
rack configurations). (17.8 x 21.6 x 20.3cm)

WEIGHT: Approximately 6 pounds. (2.72 kg)

PRICE:
80E - 10, $395.00
881A - 103 Rack Adapter Kit, $15.00
881A - 102 Rack Adapter Kit, $25.00

NOTE: Special models of 80E-10 Voltage Dividers are
available with maximum input voltages in 1000V steps
from 1 kV to 9 kV. Information suppliedupon request.
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The Record

Fluke entered the frequency measurement market through
the acquisition of Analog Digital Research in July, 1973.
Since that date, the products of the new subsidiary, Fluke
Ltd., have demonstrated the Fluke tradition of quality and
reliability. In the first year, Fluke Ltd. has introduced two
new counters which include LS| MOS devices for improved
reliability and cost savings. It is expected that high quality
and an earnest desire to serve our customers more fully
will ensure a place for Fluke frequency counters.

Features

LSI/MOS Circuits  The use of MOS circuits has revolu-
tionized the DMM business in the last two years. The ad-
vent of low power miniaturization is having far reaching
effects and is today the major factor in the price erosion
witnessed in general purpose test instrumentation. The
1900A attests to this progression in counter type instru-
ments. The benefits of such progression are simply lower
cost to the consumer, high reliability and vastly reduced
power consumption.

Display Fluke provides light emitting diode displays to re-
duce power consumption and enable long life battery opera-

automatic units annunciation provides measurement units
at a glance. For economic reasons, an overflow indicator is
located directly above the most significant digit. The
1941A provides a six-digit gas-discharge type display for
bright, distant viewing in industrial environments.
Autoranging The 1900A low cost multi-counter provides
high speed frequency measurements and single and multiple
period measurements without gate time selection. When in
autoranging mode, the 1900A will fill all six digits to a
maximum resolution of 1 Hz for frequency measurement
or 1 nanosecond for period measurement. All Fluke coun-
ters offer a full selection of gate times providing the user
with the desired resolution.

Filter and Attenustor Fluke counters provide the user with
effective circuitry for eliminating noisy readings resulting
from high amplitude signals and high RF signals.

Trigger Level Controls Fluke counter/timers provide trigger
level controls for locating the correct trigger point on a
waveform, Excessive ringing can produce double or triple
counting and can be avoided with the correct use of the
trigger level control.

Trigger Status Lamps Fluke counters provide trigger status
lamps which, when balanced, provide quick, easy location

tion. Leading zero suppression assures easy reading and SERO, h :
of the triggering point of low amplitude waveforms.
COUNTER SELECTION GUIDE
MODEL 1900 j 19414 19504 19524 1980A
Frequency S5Hz-BOMHz |  5Hz- 40 MHz 5 Hz — 50 MHz DC - B0 MHz 5 Hz — 50 MMz |
| 25 MHz — 515 MHz 25 MHz — 515 MHz
(Opt.) (Opt.)
No. of Diaits 6 i 6 718 Op1.) 6
Gate Times 10ms, 0.1 see, 1mstolsec 0.1 ms to 10 sec 0.1 ms to 10 sec 1 ms to 10 see
1 sec, 10 sec
Sansitivity 26 mvV 40 mv 50 mV 50 mV 50 mV
D¢ - 50 MH2
Functions
Frequeney X x x X x
Frequency Ratio X X |
Period B X X X |
Period Average | X x
Totalize | X X X X
Time Interval | | X
APM [ X X
Autoranging x
115/230V X x x X x
| =l b el et —_— =t
| 1avope x I %
Rechargeable
| Battery Option X x
| BCD Output Option | X x X X
[ Programmable Range |
and Function
Programmable
| Trigger Levels l
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RESOLUTION, PER AigD

FEATURES:

AUTORANGING IN FREQUENCY AND PERIOD MODES

20% HYSTERESIS

5Hz TO 8OMH:z

SINGLE AND MULTIPLE PERIOD

25mV SENSITIVITY, TYPICAL 15mV OVER THE ENTIRE RANGE

6 DIGIT LED DISPLAY WITH AUTOMATIC ANNUNCIATION

AUTO RESET ON ALL MODES, GATE TIMES, ATTENUATOR AND FILTER
INPUT CONDITIONING — ATTENUATOR AND 1MHz LOW PASS FILTER
OPTIONAL BATTERY OPERATION AND DATA OUTPUT
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The 1900A is a breakthrough in the price of multi-function counters.

This new, autoranging, 80MHz multi-counter features advanced L.S.1./M.O.S. circuitry providing greater
reliability with much reduced power consumption.

In addition to autoranging the 1900A provides manual selection of gate times from 10msec to 10 seconds,
.1Hz resolution. Autoranging seeks to fill all display digits with a maximum resolution of 1Hz or for period
measurements, 10“ periods. The autoranging circuitry provides a unique 20% hysteresis which prevents

ambiguous readings caused by up range and down range commands. A simple example is seen when the input
signal is approximately 10MHz.

Signal conditioning is provided with a TMHz low pass filter and a times ten attenuator. These features are

necessary when measuring signals in the presence of high level RF or when the signal amplitude is so high
that a noisy reading results.

The dynamic range of the 1900A in the frequency mode is 5Hz to 80MHz and 5Hz to TMHz in the period
mode. In totalizing operations the 1900A will accept frequencies of 5Hz to 80MHz.

Sensitivity over the range of 5Hz to 80MHz is 26mV and typically will respond to a 15mV input.

The 1900A provides a six digit LED display with automatic decimal point positioning and automatic units
annunciation of MHz, kHz, msec and usec.

In addition to a standard reset control all functions, gate times and signal conditioning buttons activate auto
reset. This means that when functions are changed the counter logic and display are reset to zero and the next
reading is correct. The most illustrative example is when selecting the ten second gate time. The auto reset
assures the operator that he will not have to wait twenty seconds for correct reading.

The 1900A utilizes highly sophisticated packaging concepts. The result is a very durable package that will
provide years of dependable service.

Options available for the 1900A include an rechargeable NiCad battery and a data output option.

The rechareable battery mounts internally and provides the operator with a light weight field operable
multi-function counter. The convenient carrying handle makes it ideal for field service applications.

The data output option provides parallel BCD information in 8.4.2.1 code. The information provided
includes six digits, decimal point, units annunciation and overflow indication.

Standard in the 1900A is full leading zero suppression and automatic decimal position.

In addition to the automatic units annunciation, the control panel is colour keyed for ease in descrimination
between frequency and period units.
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Operating Ranges

Frequency:

5 Hz to 80 MHz

Period:

5 Hz to 1 MHz single and muitiple period averages

Totalize:
1 count to 999999 counts

Input Characteristics

Sensitivity:

25 mV, typically 15mV rms sine wave, 5 Hz

to 80 MHz

Frequency and totalize: 200 mV P-P pulse ampli-
tude with minimum puise width of 20 nsec. Duty
cycle >10%.

Period: 200 mV P-P pulse amplitude with minimum
pulse width of 200 nsec. Duty cycle - 10%.
Impedance:

1 M2 shunted by less than 30 pf

Filter:

1 MHz (3dB point) lowpass

Attenuator:
Decreases sensitivity by 10

Overload:
150 V rms 5 Hz to 1 kHz decreasing to 20 V at
80 MHz

Resolution

Frequency:
Four manually selected gate times of:

10 ms (100 Hz resolution)
100 ms { 10 Hz resolution)

1s ( 1Hzresolution)

10s (0.1 Hz resolution)
Autorange position will automatically seek to fill
all 6 digits but will not select a gate time greater
than 1 second (1 Hz resolution)

Period:

Manual selection of single period or 3 period
averaging ratios:

10° single period (100 ns resolution)

10' periods averaged (10 ns resolution)

10? periods averaged (1 ns resolution)

10? periods averaged (100 ps resolution)
Autorange position will automatically seek to fill
all 6 digits. Autoranging will not select a period
average of greater than 10? averages.
Totalizing:

Accumulates up to 999999 counts, then activates
overflow indicator.

Time Base Characteristics
Frequency: 10 MHz
Stability:
Aging Rate: < = 5 < 107" month
Short Term: < = 5 x 10* rms over 1 second
Temperature: <+ 5 « 10¢0°Cto 50°C

<=2 % 10* (typical) 20°C to 30°C
Line Variation:
<=1 x 107 for = 10% variation in line voltage
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General

Display:

6 digit LED, leading zero suppression

Time between successive measurements is 200 ms
plus measurement time

Annunciation:

MHz, kHz, msec, usec

overflow

Automatic Features:

AUTORANGE:

In both frequency and period modes, autoranging
includes a unique 20% hysteresis in its switching
thresholds, to eliminate redundant up range/down
range commands. This allows measurements to be
made on signals containing large amounts of FM
and PM.

Hysteresis memory can be reset by depressing the
reset button.

AUTORESET...

A new measurement sequence is started every
time a front panel button is activated.

Operating Temp: 0°C to +50°C

Storage Temp: —40°C to +60°C

Power Requirements:
115/230 VAC = 10%
100 VAC available

50. 60, 400 Hz

6.5 watts line model
8.5 watts battery model

Fuses:
s amp AC-line version
Y2 amp slow-blow battery version

Dimensions

Width: 8.55 inches 21.72 mm
Height:  2.52 inches 6.40 mm
Depth: 10.65 inches 27.05 mm
Weight:  2.75 Ibs. 1.2Kg
Data Output Option

8-4-2-1 BCD output from each digit, plus encoded
decimal point and units annunciation information.
All outputs CMOS/Low Power TTL compatible,
high true. Print command is provided.

Battery

NICAD rechargeable
discharge time 5 hours
charge time 14 hours with unit inoperative

Ordering Information

1900A $349.00
Rechargeable battery option $125.00
Data output option $150.00
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FEATURES

® FREQUENCY MEASUREMENT, 5Hz TO 40MHz
® 40mV SENSITIVITY

® TOTALIZE MEASUREMENTS TO 999999 UNITS
® PRESETTABLE DISPLAY

® RPM MEASUREMENT
® LOWCOST

THE 1941A INDUSTRIAL COUNTER/TOTALIZER

The 1941A frequency and rpm counter/totalizer offers several very unique features not found in
counters in the same price range. This counter provides input conditioning and normalizing. A 1TMHz
low pass filter will prevent erroneous readings caused by the presence of high level R.F. An input
attenuator can be engaged to immunize the counter logic from high amplitude transients and spikes.

A display offset option permits the 1941A to be used in applications where the desired reading is some-
thing other than the frequency input. As an example, the |.F. of a receiver may be subtracted from the
frequency input. This is accomplished by subtracting a number equal to the receiver |F from the dis-
play, the result will enable the operator to track the actual received frequency. In many instances where
unskilled operators are using counters it is considerably easier to reduce the reading to zero thus re-
ducing eye fatique. A negative offset of the desired reading will provide a reading of 000000.

The “count’ or totalize mode will provide unit counting up to 999999 then will activate an overflow
indicator. Using the 1941A’s preset capability, this counter will provide a TTL signal at a predetermined
number. An example of using the complementary offset in the totalize mode would be counting ““N"*
bearings during the packaging stage and providing a TTL pulse to a conveyor controller. The result is
simply “N’" bearings per box.
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The 1941A preset can be hard wired for dedicated applications or varied easily by interfacing the rear
panel connector to a commercially available, 6 digit thumbwheel switch. Thus the offset amount can
be adjusted within seconds.

This instrument also provides an RPM mode, and, depending on the type of tranducer used, can pro-
vide resolution to a single RPM in 600 milliseconds.

The large, 1/2", gas discharge type display offers easy viewing of six digits from distances in excess of
20 feet away.

The 1941A enables frequency measurements to be made from 5Hz to 40MHz, providing a choice of
four gate times for resolution selection. A reset command will return the counter's logic and display
to zero and will initiate a new measurement.

An external clock input will permit this counter to be tied to an in plant standard.

FUNCTIONS
FREQUENCY MEASUREMENTS
BRANEE crone s s md sy e e Saen o e 5Hz 1o 40MHz (filter out)
5Hz to 1MHz (filter in)
CATETIMES! &5 6 o000 50 rie sl 5 e o e e & 1 msec, 10msec, 100 msec, 600 msec, 1 sec
RESOLUTION s oo vl ma ae ain sreiisie ke s 1 Hz at 1 sec gate time decreasing to 1 kHz at 1 msec gate time
BERLIRALY & o is v waiie i taiey i mem s i Si0e o e 58 = count + timebase accuracy
TOTALRZING: o in &5 s EeSati i dmrameid + Counts to 999,999 then activates overflow indicator
PARR o ot o aian o0 1m0 T ) el TS Wi RLREIRC S Determined by pulses per revolution from source.

5 pulses/sec. to 40 million pulses /sec. limits, with 899,999 display capacity

Decimal placed for 100 pulses per revolution tachometer, giving reading
directly in RPM.

SIGNAL INPUTS

SENSITIVITY
SNV AN E e e R T s e 40mV rms lattenuator out)
400mV rms lattenuator in)
PFULEBE o oomind li s st s as s e se s - 150mV p-p lattenuator out) at minimum pulse width of 15nsec.
1.5V p-p (attenuator in)
JMRERANCE. ot on A wit o A0 Sl & 1M in parallel with 30pF typical (attenuator out)
ATTENUATOR .. . v v o s s in i o ns oo ias Sensitivity is decreased by a factor of 10 in the X10 position.
FILTER. 5065 i eeisma i @i il s-aisie-% 5d 455 = 1MHz low pass filter activated by front panel push button.
OVERLOAD CAPABILITY . .. ..t vv v v v unn DC + Peak AC must not exceed 250V
150V rms to 1kHz decreasing to 20V rms to 40MHz
TIMEBASE
AGING RATE .. ...... . R (£ 2x 10 /month
TEMP DEPENDENCE. &
WICHBIOIE oo eeimosmsinissiohesitniy o stk (* 1x 1072 Ntypical
IEEEIEE  sccaiine prirm e aA e (£ 5x10
LINEVOLTAGE ...............coo... (£2x107
(= 10% Change)
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FREQUENCY

STABILITY
AGING

EXTERNAL TIMEBASE INPUT

FREQUENCY

SENSITIVITY

IMPEDANCE

BCD OUTPUT/OFFSET INPUT

OPTIONAL BCD
OUTPUT

OPTIONAL BCD
OFFSET

GENERAL

DISPLAY

CYCLE RATE

STORAGE TEMP.
RANGE

OPERATING TEMP. RANGE

POWER REQUIREMENTS

GENERAL
DIMENSIONS

ORDERING INFORMATION

OPTION 05 DISPLAY PRESET ...
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10MHz

(£ 2 x 108 /month

10MHz
500mV rms

20 k shunted with 50 pF

4 line 8-4-2-1 for each digit, high true.
Print command is low true.
All outputs are TTL compatible.

4 line B-4-2-1 for each digit.
TTL Compatible

6 digit in-line display incorporating long-life gas-discharge tubes.
LED overflow indicator.

200 msec plus gate time

—40°¢ 10 +75°C
0% to + 40%C

50, 60, 400Hz; 115/230V * 10%
(100V operation available) 14 watts

1 Amp (115V) or 1/2 Amp (230V)

3.00" —7,6cm
7.75" — 19.7 cm
9.40" — 23,9 cm

6 Pounds — 2, 7 kg

$339.00
$ 45.00
$ 45.00
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FEATURES

® 5HzTO 50 MHz WITH 50mV SENSITIVITY
® FI/IVE FUNCTIONS

1. FREQUENCY

2. FREQUENCY RATIO

3. SINGLE PERIOD

4. MULTIPLE PERIOD AVERAGE

5. TOTALIZE

® 6DIGIT LED DISPLAY WITH UNITS ANNUNCIATION
® TRIGGER LEVEL CONTROL WITH STATUS LAMPS
@ 72V DC OPERATION FOR PORTABILITY

As a 50 MHz counter, the 1950A offers superb performance in the low-priced general-purpose counter
market. Operating from line voltage or 12 Vdc the 1950 A is a rugged and versatile performer.

The 1950A performs frequency, frequency ratio, period, multiple period average and totalizing
measurements. Input sensitivity over the entire range of 5 Hz to 50 MHz is 50 mVrms. For improved
noise rejection in electrically noisy environments an input attenuator on Channel “A" desensitizes the
input by a factor of 10. Both channels have an overload capability to withstand 150 Vrms without
damage.

A variable trigger level control with trigger status lamps enables the operator to quickly establish proper
triggering. This feature is extremely useful for measuring waveforms contaminated by ringing and noise
spikes that can cause erroneous readings on counters with preset trigger levels.
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With optional temperature compensated crystal oscillators, the 1950A will meet or exceed FCC spec
fications. When the instrument is turned on, there is no need to wait for an oven controlled oscillator
to stabilize.

For users who require a BCD output or envision future needs for recorded data, Fluke provides an
inexpensive field installable BCD output, Option -02, providing 8-4-2-1 parallel TTL compatible logic
with print command. The 1950A-02 can be easily mated with digital printers, and an interface kit to
the Fluke 2010A printer is available as an accessory.

FUNCTIONS

FREQUENCY MEASUREMENTS

RANGE: . . coimann s somiinim i om0 wim peye s 5 Hz to 50 MHz

GATE TIME .. i ivisvannnsissssaonss 0.1 ms to 10 s in 6 decade steps

REBOLUTION: i iva wmviisierats e sdasa sl 3 0.1 Hz at 10s gate time to 10kHz at 0.1 ms

ACCURACY . ......... T — £ 1 count + timebase accuracy

BEADOUIT: . iavins 5 saienih tot ila 510 & 5170 Suir pie.s kHz or MHz automatically displayed with decimal point

RATIO MEASUREMENTS

EIBRPLAYE - ciem v siarsen em 5 srenee e ana f1ff2 where f1 and f, are applied separately at the two input
channels, A and B.
RANGE f1 ....................... 5 Hz to 50 MHz
f2 ....................... 1 kHz to 10 MHz
AECHERACY: ‘5o suswverememimie s “sxens wussi BE £y count of signal in iﬂput A, plus trigger error of signal on input B.

{Input B trigger error is —0.4% + periods averaged for signals with better
than 40 dB S/N ratio, and greater than 500 mV rms amplitude).

PERIOD MEASUREMENTS

BANGE: o cssanaaiais a hssmmaeein e e (s 5 Hz to 10MHz

PERIODS AVERAGED . ................ 1 period to 10° periods in decade steps

FREQUENCY COUNTEDR ... savemiag vu svuen 100 kHz

RESOLUTION . oo vveeeeeernnnnns 0.1 ns at 10° periods to 10 s at 1 period

AECURARLY, o ivmvite rr e ded s g Bt 5 count + tlme?au stability + trigger error of signal on input A. (Input
A trigger error is — 0.3%—+ periods averaged for signals with better than
40 dB S/N ratio and greater than 100mV rms amplitude. Error decreases
as S/N and amplitude increase.)

HERRDULEY] 5 onticnm 66 e ey asilililh oleas ms or us automatically displayed with decimal point.

TOTALIZING

RANGE o e e A e R AL AR et ol e o 5 Hz to 50 MHz

EARALCKEY. 7 36 i b i e o i o i G v e, 5o e Counts up to 999999, then activates overflow indicator

SIGNAL INPUTS

SENSITIVITY

TIPRITE A ot o1 (i B O i 04 o P B Lo e AT Sinewave: 50mV rms over entire frequency range of 5 Hz to 50 MHz
Pulse: 176 mV p-p pulse amplitude at minimum pulse width of 15 ns.

INPUTB ovvsivn v wun N S ) R R 600 mV rms sinewave 1 kHz to 10 MHz
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IMPEDANCE

INPUT A

INPUT B

ATTENUATOR

TRIGGER BEVEL ot v it s mbns 82 23 8 80

OVERLOAD CAPABILITY

BNPLEE B s ioia @08 i, sia @odrer ind (R 67 e iusteisyia

INPUTB v v i sindtaams i oo s aaisneis

TIMEBASE

STANDARD

AGING RATE

(Constant temp.}
SHORT TERM STABILITY (L1x 10_?
(RMS OVER 1s)

TEMP. DEPE NODE NCE

0
20°Cw 30°C x 10

x 10

i+ |+

o N
o

{
0°¢ to 50°C (

7

LINE VOLTAGE (Lix10

{"— 10% Change)

EXTERNAL TIMEBASE INPUT
FREQUENCY REQUIRED

SENSITIVITY

IMPEDANCE

OUTPUTS

GENERAL

DISPLAY

CYCLE RATE

STORAGE TEMP. RANGE

OPERATING TEMP. RANGE

(X 2x10%/mo.

1M in parallel with 30 pF

100k in parallel with 35 pF
Input A sensitivity is reduced 10 times when attenuator is in X10 position

Front panel control has X 0.2V range when attenuator is in X1 position and
— 2V range when the attenuator is in the X10 position

DC + Peak AC must not exceed 260V. Can withstand signals of up to
150V rms for frequencies up to 1kHz. This value decreases to 5V rms
(attenuator X1) or 50V rms (attenuator X10) at 50 MHz.

Can withstand signals of up to 150V rms for frequencies up to 1 kHz
decreasing to 5V rms at 10 MHz.

OPTION -03 OPTION -04
(Xax107 /mo: (Lax 10'7 /mo.
(t5x108 (t2x108

(X 5x107 typical (¥ 2x107 typical
(tax10® {(fsx107
(t5x10® (tox108

10 MHz
500 mV rms

1M shunted by 30pf typical

sy

Level goes to state during actual sampling interval: 1" and 0" states
are TTL compatible.

10 MHz square wave output derived from the counter’s timebase. Output
impedance 500 ohms; output level 4.5 volts peak-to-peak BNC connector.

4 line B8-4-2-1 for each digit TTL compatible, high true. High true print
pulse. Connector is Amphenol 57-40360.

6 digit LED disply incorporating 0.27" high solid state, seven segment
characters, Full leading zero suppression.

The time interval between successive measurements can be varied between
approximately 0.2 to 2.0 seconds by the cycle rate control.

-40°C 10 +75°C

0°c to + 50°C
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DIMENSIONS
WIDTH

HEIGHT

PRICE

BASICMODEL .., .0 v o v vnse
OPTION 02: BCD Parallel 8-4-2-1 Qutput
OPTION 03: TCXO (Temperature compesnated timebase)

OPTION 04: TCXO (Temperature compensated timebase)

RACK MOUNTING HARDWARE

50, 60, 400 Hz; 115/230V & 10%
(100V operation available)
11.5t0 14 V dc at 1.5 amps

16 watts

AC — 1A (1156V), 0.5A (230V)
DC - 2A

9.26" —235cm

295" -~ 7.5cm
8.60" - 21.8Bcm

5 pounds — 2.27 kg

$495.00
$ 45.00
$ 85.00
$225.00

$ 50.00
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FEATURES

DC TO 80 MHz, EXPANDABLE TO 515 MH:z.
® S/X FUNCTIONS
1. FREQUENCY
2. FREQUENCY RATIO
3. SINGLE PERIOD
4. MULTIPLE PERIOD AVERAGE
5. TIME INTERVAL MEASUREMENT
6. TOTALIZE, AND GATEABLE TOTALIZE
® 7 DIGIT LED DISPLAY, 8 AND 9 DIGITS OPTIONAL

® MATCHED INPUT CHANNELS FEATURING FULL CONTROL OF COUPLING,
ATTENUATION, SLOPE, AND TRIGGER LEVEL

® UNITS ANNUNCIATION, OVERFLOW & GATE LAMPS AND TRIGGER LEVEL
STATUS LAMPS

The versatile one from Fluke. Counting from DC to 80 MHz in the standard version, this precision
counter can be expanded in the field to cover telecommunications applications to 515 MHz. Capabili-

ties include frequency, frequency ratio, single period, multiple period averaging, time interval measure-
ment, totalize and gateable totalize.

Standard features include a highly stable temperature compensated cyrstal oscillator (TCXO), matched
input channels, a seven digit LED display, self check, together with variable and preset trigger level
controls with status indicators. Options available include eight or nine digit displays, a prescaler for
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frequency capabilities to 515 MHz, BCD output, and a TCXO with improved temperature dependence
and stability.

The 1952A also provides a marker output which enables an operator to set the start and stop trigger-
ing points accurately. The output, a 5V signal, connected to an oscilloscope Z axis input will intensity
modulate the portion of the waveform displayed during the time interval being measured.

For users who require a BCD output or envision future needs for recorded data, Fluke provides an
inexpensive field installable BCD output, Option -02, providing 8-4-2-1 parallel TTL compatible logic
with print command. The 1952A-02 can be easily mated with digital printers, and an interface kit to
the Fluke 2010A printer is available as an accessory.

FREQUENCY MEASUREMENTS

RANGE . . . ..ttt it e e e et e e e DC to 80 MHz (dc coupled)
5Hz to 80 MHz {ac coupled)
25 MHz to 515 MHz, prescaled by 10 (optional)

BATE e o w5 owiiion 0 o0 SOy 5 H0E W 0.1 ms to 10s in 6 decade steps (increased by 10 when input C optional
prescaler is installed)

RESOLUTION .o wrvvaresm o s % 50 s 628 a0 os 0.1 Hz at 10s gate time to 10 kHz at 0.1 ms gate

ACCHRBEY i v santride on B R99ns @R 55 & x 1 count + timebase accuracy

READGOUEL oo sve wniveteos s v oRameiers a8 ¥ e % kHz or MHz automatically displayed with decimal point

RATIO MEASUREMENTS

1L B i T i e— f1 / f2 where f1 and f2 are applied at the two input channels, A & B
RANGE f1 ......................... DC to 80 MHz (dc coupled)
5 Hz to 80 MHz (ac coupled)
i’2 ....................... DC to 10 MHz
ACCURACY "  is soviviwis s sy wowmsi s s % sy 1—' 1 count of signal on input A,

= trigger error of signal on input B*

PERIOD MEASUREMENTS
RANGES oo s ©o srsisnion w0l SO0EHomkas, By DC to 10 MHz (dc coupled)
5 Hz to 10 MHz (ac coupled)
PERIODS AVERAGED . . ... ooooeernn. . 1 period to 10° periods
FREQUENCY COUNTED .. .. .......¢¢.: 100 kHz
RESOLUTION: = oo unimis a5 9% wi Svmler &% o 0.1 ns at 105 periods to 10us at 1 period
ACCUHRADLY o o wowimom s s s aiwis s o 5 i count + timebase accuracy,
— trigger error of signal on input A*
READOUT & e om sodnasms sme aiis shansise wies soe o ms or us automatically displayed with decimal point

TIME INTERVAL MEASUREMENT

RANGE .« oot ov et e et e e e e 0.1 s to 108 s (with 7 digit display)
0.1 ps to 10”7 s (with 9 digit display)

INPUT e e e e e i e e e e Channels A and B; common, separate
RESDLUTION: & o5 svsiaese o o Salaleis of o wa 0.1 us to 10 msec in 6 decade steps
ARECURACY o oromie i an sonaisiion o8 3N 2 ¥ 1 count + timebase accuracy

— trigger error**
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TOTALIZING (A GATED BY B)

RANGE: : in o v tins a5 i saisss it it sk DC to 80 MHz (dc coupled)
5 Hz to 80 MHz (ac coupled)
CAPEGITY i ovimiassm i wia ara s ialis soiin 107 standard, up to 10° with 9 digit display

*Trigger error is less than tO.S% -+ periods averaged for signals with better than 40 dB S/N ratio and greater than 100 mV rms amplitude.

**Trigger error is less than t0.002'5:\.!" /Signal Slope (V/us) in us

SIGNAL INPUTS

SENSITIVITY
INPUETSRORE Goia i me i s snerhimiassior s dp e Sinewave: 50 mV rms from de to 50 MHz, increasing to 76mV rms
at 80 MHz
Pulse: 100 mV pulse amplitude with minimum pulse width of 20 ns.
INPUTCAPRESCALED) ox v isisivivoie wie 53 via 50 mV from 25 MHz to 515 MHz
IMPEDANCE
INPUT-A00B o vnieviil v sin vamaie et &5 ¥a i 1M in parallel with 30pf
INPUTC: IPRESCALEDL ... < ccvaniiie ie wawia 50 ohms VSWR typically less than 2:1
ATTENUATOR
INPUT Aand BONLY .. ., ca i ide o ova Sensitivity is decreased by a factor of 10 in the X 10 position

TRIGGER SLOPE

INPUT Aand BONLY < ou od wdmeaidia sl sieals Front panel slide switch selects positive or negative slope triggering

TRIGGER LEVEL

INPUT Aand BONLY . . .. ... icuunnnnnan Frcms_ panel control has Z 1 range when attenuator is in X1 position
and — 10V in the X10 position. Preset position is fully counterclockwise.

OVERLOAD CAPABILITY

INPRITTRGER . -oigih i -5t avaie ara imsi $1aamales DC + Peak AC must not exceed 250V
150V rms to 1 kHz (decreasing to 5V rms at 80 MHz)

INPUT-CAPRESCALED] i v an wa yilavants 5V rms, fuse protected
TIMEBASE
STANDARD OPTION - 04
AGING RATE " 7
(Constant Temp.) {=3x10 "/mo. (Laxo “Timo.
SHORT TERM STABILITY { 16: 10-8 ( i2x 10.8

(rms over 1 sec.)

TEMP, DEPENDENCE

20°C 10 30°¢C (Xsx107 (t2x107
0°C to 50°C (*2x10® {tex107
LINE VOLTAGE (tsx10® (Zox108

[~ 10% Change)
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EXTERNAL TIMEBASE INPUT
FREQUENCY REQUIRED

SENSITIVITY

IMPEDANCE

OUTPUTS

GATE

GENERAL
DISPLAY

SELF CHECK

STORAGE TEMP.RANGE . ...........00..

OPERATING TEMP. RANGE

POWER REQUIREMENTS

DIMENSIONS

PRICE
BABIGMOBOEL ..o cuwiam s i mw s e G b s
OPTION 02: BCD PARALLEL 8-4-2-1 OUTPUT
OPTION 04: TCXO (temperature compensated timebase)
OPTION 07: 515 MHz Prescaler - 50mV sensitivity

OPTION 08: Bth LED digit

OPTION 09: 8th and 9th LED digits

STANDARD RACKMOUNT . . . ............

10 MHz
100 mV

1M in parallel with 15pf

Level goes to "'1" state during actual sampling interval: “1" and "'0" states
are TTL compatible

TTL Compatible. 10 MHz square wave derived from the counter’s timebase
4 line 8-4-2-1 for each digit TTL compatible, high true.
High true print pulse.

A TTL compatible output is available for the duration of a time interval
measurement by means of a rear panel BNC connector. § Volt.

7 digit LED display incorporating 0.27" high, seven segment characters.
Up to 9 digits available optionally. Full leading zero suppression.

When in the “CONT" mode the time interval between successive measure-
ments can be varied by means of a cycle rate control between 0.2 and 2.0
seconds. ‘Reset”” button clears display and activates a new measurement,
In “TRIG" mode the readings may be updated by pushing the “Reset”
button or applying a TTL compatible pulse to the external reset connector
on the rear panel.

A timebase-derived 100 kHz signal is internally connected to the Channel A
preamplifier output.

—40°C 10 +75%C
0°¢ to +50%¢

50, 60, 400Hz; 1‘l5)‘23(:l\.“-"L 10% (100V operation available) 20 watts.

12.98" — 328 cm
294" —7,5¢cm
9.95" — 25,3 cm

8 pounds . — 3, 63 kg.

$749.00
§ 55.00
$185.00
$300.00
$ 45.00
$ 90.00

$ 50.00



1952 A REAR PANEL

1952A MEASURING TIME INTERVAL.
WAVE FORM INTENSIFIED BY Z AXIS MARKER OUTPUT
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FEATURES

e 5HzTO515 MHz

® 50mV SENSITIVITY OVER THE ENTIRE RANGE

@ SNAP-ON BATTERY PACK AND CARRYING CASE ( OPTIONAL)
@ 6DIGIT LED DISPLAY

@ 12Vdc OPERATION

In the lab, in a van, or strapped to a technician’s side, the 1980A VHF, UHF Telecommunications
Counter can be used to service mobile land, sea and air communications systems quickly, accurately
and dependably. Ready to use when it is turned on, this performance engineered counter operates
under conditions of 0°C to 50°C. The standard TCXO in the 1980A will provide specifications that
meet or exceed FCC requirements, from 0°C to + 50°C! An optional TCXO further improves the
1980A’s temperature dependence.

A standard 1980A will operate from line voltages, 115/230 Vac or 100 Volt at request. For mobile
applications a 12Vdc external power source may be used, When total portability is required an optional
battery pack and carrying case provide approximately 5 hours of continuous operation. Because of
built-in protection circuitry, recharging can be accomplished while operating the 1980A-01 on line
current without fear of over-charging. The instrument can be used while charging the battery.

Sinewaves with noise spikes and ringing square waves can cause erroneous readings on counters with
fixed positive or negative trigger levels. To help eliminate this problem the 1980A provides a variable
trigger level control on the direct input. With this control proper triggering can be quickly and easily
established.

The 1980A, used with a sniffer antenna or inductive loop can be used to quickly measure RF carrier
frequencies, squelch tones, beeper tones and local oscillator frequencies. RF carriers can be measured
to a resolution of 1Hz and frequencies below 50MHz to .1Hz,
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FUNCTIONS

GATE TIMES

RESOLUTION

ACCURACY ; e oo e via siie aiéla

READOUT

SIGNAL INPUTS
SENSITIVITY

SINEWAVE

IMPEDANCE

DIRECTINPUT . .« . sa vis bissains

PRESCALED INPUT
TRIGGER LEVEL

OVERLOAD CAPABILITY

DIRECT INPUT . 5 v6 25 o4 wie aiate

PRESCALED INPUT

TIMEBASE

AGING RATE
(constant temp.)

SHORT TERM STABILITY
(rms over 1 sec)

TEMP. DEPENDENCE
20%¢ o0 30°%C
0°c 10 50°C

LIN§ VOLTAGE
(=10% Change)

GENERAL
CYCLE RATE

DISPLAY

STORAGE TEMP.
OPERATING TEMP,

POWER REQUIREMENTS

BATTERY LIFE

STANDARD

(Xax 10'Tfma.

5 Hz to 50 MHz (direct input)
25 MHz 1o 515 MHz (prescaled input)

1 ms to 10s in 5 decade steps

0.1 Hz for 10s gate time to 1 kHz at 1msec gate (prescaled input
decreased resolution by a factor of 10)

+ +
= 1 count — timebase accuracy

kHz or MHz automatically displayed with decimal point

50 mV rms over entire frequency range of 5 Hz 1o 50 MHz

50 mV rms from 256 MHz to 515 MHz (prescaled input)

™ in parallel with 30 pF
50 ohms, VSWR typically 2:1

Front panel control has —0.15V range. (Direct Input only)

150 V rms up to 1kHz decreasing to 5V rms at 50 MHz, dc + peak
VAC must not exceed 250V

5V rms, fuse protected

OPTION -04

(Xax 10'7,"mc|.

(tsx108 (X2x108
( Lgx107 typi (* i
— ypical — 2 x 10 _, typical
(t2x10® (tsx107
(t5x108 (£2x108

Variable between 0.2 and 2.0 seconds

6 digit LED display, 0.27" character height.
Measurement units and decimal point automatically indicated

-40°C 10 +75°C

0°C 10 +50°C

50, 60, 400 Hz; 115/230V = 10%

(100V operation available)

11.5V dc to 14V dc

4.8 hours when using direct input. 4 hours using prescaled input.

An undervoltage trip circuit prevents battery from being drained
below 10 volts if accidently left on.
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DIMENSIONS
With Battery Option and Case

HEIGHT . . . . . e e e e e 294" — 7,5 ecm 3.50" — 8.9 cm
WIBTH & o0 oo snaes on o8 o6 @S a8 83 @ 6.51" — 16, 6 cm 7.00" =17, 7em
DEPTH & oo wo mmsnes us s o sewim s m o s 7.85" —19,9cm 12.50" —31,9cm
WEIGHT 5 &3 o5 Ve Eds me 53 5 blem off e o o5 4,75 Ibs. — 2, 16 kg 10.5 Ibs. — 4, 76 kg

PORTABILITY

Shown below is the Model 1980A with the field installable -01 option, a rechargeable battery pack and
carrying case. In this configuration the 1980A-01 is totally portable and provides approximately 5
hours of battery operation, The internal battery charger incorporates overcharge protection circuitry
enabling the unit to be recharged whenever connected to or operated from the line.

PRICE
BASIC19B0AMODEL . . .. v v vv vo v vn sis on a0 $849.00
OPTION 017: Rechargeable Battery Pack with Leather

CarryingCase ... ........ $199.00

OPTION 04: TCXO (temperature compensated timebasel $185.00
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section 3

digital thermometers




Two types of temperature transducers in common use to-
day are the thermoelectric transducer and the resistance
thermometer.

Thermoelectric transducers (thermocouples) consist of two
metallic conductors of dissimilar chemical composition
joined together at each end. One end is referred to as the
measuring junction and the other as the reference junction.
This transducer generates a current in proportion to the
temperature difference between the two junctions. Thermo-
couples are selected according to the temperature to be
measured. Besides the sensitivity, which varies with type of
material, error at different temperatures should also be con-
sidered. Table 1 shows the range, sensitivity and limits of
error for common thermocouples. Thermocouples are very
rugged and find a wide range of applications due to their
small size and low cost.

Resistance thermometers are electrical resistors that vary in
resistance with temperature according to predictable values.
Resistance thermometers are more stable, more sensitive
and more accurate than thermocouples although generally
more expensive, Copper, nickel, and platinum are generally
used, in a pure or alloy state, to produce thermometers
having consistently reproducible temperature coefficients.
Copper thermometers operate in the range of -325°9 to
3009F. Nickel is employed at temperatures up to 600°F.
Platinum thermometers offer the widest coverage, -325° to
1600°F. Table 2 compares thermocouple and resistance
thermometer characteristics.

Three basic instruments make up the digital thermometer
series, although many parts are common and instruments
can easily be converted from one type to another. Tem-
perature range covered is -320°F to +32009F, depending
on thermocouple type. The 2100A-03 measures the tem-
perature of a single thermocouple of a predetermined type.
The complete temperature span of each thermocouple is
covered, The 2100A-06 measures the temperature of a
single thermocouple of any type. Selection of thermocouple
is via front panel pushbuttons which also permit selection of
two direct voltage ranges. The 2100A-10 allows ten thermo-
couples of a predetermined type to be switched through to
the measuring instrument. Selection of the point to be
monitored is by front panel pushbuttons and all ten thermo-
couples are connected to an isothermal reference junction
ahead of the switches.

Options are available for each instrument in the series, in-
cluding rechargeable battery pack for portable or field use,
data output, printer cable and thermocouple probe.

The Fluke 2150A, an accessory to the 2100A series thermo-
meters, permits up to thirty thermocouples to be indivi-
dually selected via point-select pushbutton switches.

TABLE ONE COMMON THERMOCOUPLE RANGE, SENSITIVITY & ERROR

i — S

+ Error Limits

ISA Code Thermocouple Range (9F) Avu. Sensitivity in uV/9F é‘l_arldarc-i. Grade ' Special Grade
I L o s l —i] J
J Iron- 32 10 530 30 40F 20F
Constantan 530 to 1400 32 3/4% 3/8% |
T Coppar - ' —300 to —75 14 p— 1%
Constantan —150 to —75 17 2% 1%
| 75 to 200 22 1-1/29F 3/49F
200 to 700 _ 30 3/4% 3/8%
K Chromel - I 32 10530 ' 2 N 40F 20F
Alume| | 530 to 2300 22 3/4% 3/8%
E Chromel - | 32 to 600 39 39F —_—
Canstantan 600 to 1600 44 1/2% | —
S.R Platinum 32 10 1000 5 50F 2 59F
Rhodium - 1000 to 2700 T 1/2% 1/4%
Platinum |

TABLE TWO COMPARISON OF THERMOCOUPLE & RESISTANCE
THERMOMETER CHARACTERISTICS

Characteristic Resistance Thermometer .

Thermocouple

Interchange-Ability +0.78% o +056%
Minimum Size - DDI_S_m dia. 9"32 |:c-!na._xi-.;4 in. long
Repeatability 0.210 159F 0.05 to 0.19F
Sensitivity 10 10 504V/0C 0.2 10 1002/9C

[ Signal Output 0t0 60 mV 0021005V

| Stability 19 1o 29 dritt per year less than 0.10% drift/5 yrs. |
Temperature Range. ~300°F 1o 31009F 0° 1o 1600°F |
b= : e = = B
Best Features Low cost High accuracy over |
Wide temperature range wide range
Small size Highly stable

Not easily damaged




FLUKE

2100A

FEATURES:

s Al Thermocouple Types, J, K, E,T.R,S

®  Inputs Isolated, 2 Wire With Guard

. Dual Slope Integration With Auto Zero

*  Linearization By ROM Programs

© Bright % inch Gas Discharge Readout

. Automatic Reference Junction Compensation

®* Covers a Total Range Of —320°F
(=190°C) to +3200° F (+1760°C)

@ 12 VoIt Battery Operation
5 Digital Data Qutput
o Open Circuit Detection

. Pushbutton Selection Of Up To 100
Thermocouples Of Mixed Types

TYPE )
fe Con

*ooaa i -320"10 + W0’




BASIC

The 2100A Digital Thermometer is not just a single instru-
ment, it is a whole series of instruments designed to satisfy
a wide variety of temperature measuring applications. Its
versatility ranges from a systems instrument capable of
maonitoring up to 100 different thermocouples and output-
ting the data to a digital recorder or computer, to a fully
portable battery operated instrument able to take measure-
ments from any type of thermocouple as well as having two
direct mV ranges. All of this with a resolution of 0.1 de-
grees,

Four basic instrumerits make up the series, although many
of the parts are common and instruments can easily be con-
verted from one type to another. The 2100A—03 is used to
measure the temperature of a single thermocouple of a pre-
determined type. The complete temperature span of each
thermocouple is covered and the reading is displayed in
either degrees Celsius or degrees Fahrenheit. The 2100A—-06
is used to measure the temperature of a single thermocouple
of any type. Selection of the correct type of thermo-
couple is by front panel push buttons which also allow the
selection of the two direct mV ranges. The 400 mV range
and 40 mV range have sensitivities of 10 uV and 1 uV, re-
spectively. The 2100A—10 allows ten thermocouples of a
predetermined type to be switched through to the measur-
ing instrument. Selection of the point to be monitored

is by front panel push buttons and all ten thermocouples
are connected to an isothermal reference junction before
the switches. An ACTIVE LED and CANCEL button allow
more than one set of switches to be used. The last of the
four instruments, the 2150A is a multi-point switch unit.

It consists of up to three sets of ten point-select push but-
ton switches and can be used with any of the three
measuring instruments. Up to 30 thermocouples can be
connected to each unit and units can be connected in

series to allow up to 100 points to be monitored by one
measuring instrument.

THERMOCOUPLE TYPES

All of the instruments can operate with any of the standard
types of thermocouples; J, K, E, T, R, S, and will measure
the specified temperature span of each thermocouple with-
out the need for range changing. For example, with a K
couple, the temperature range is —320° F to +2400°F and
for a R couple, the temperature range is 0°F to 3200°F.
The resolution is either 0.1°F or 0.1°C for the J, K, E and
T thermocouples and either 0.2°F or 0.1°C for the R and S
thermocouples. A unique feature of the design is that the
linearizing data for all six types of thermocouple is con-
tained in a single ROM of 4k bits which allows the user to
easily change from one type of couple to another. The
curve of each thermocouple is subdivided into 64 straight
line segments which gives the 2100A digital thermometer
excellent conformity to the NBS tables.
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DUAL SLOPE INTEGRATION

Because of the low output of thermocouples (less than 1 uV
per digit at some temperatures), the complete instrument
is mounted in a fully isolated guard box. This, together
with a dual slope integration technique, provides excellent
noise rejection. The integration period is 100 milliseconds
and the reading rate is 2.5/second. The common mode re-
jection is 150 dB at 50 or 60 Hz and the normal mode re-
jection is 90 dB at 50 or 60 Hz. Zero drift correction is
automatic which obviates the need for continual adjust-
ment necessary in so many instruments. Protection of the
input circuit up to 260V de or ac rms ensures that the
instrument is well protected and allows the thermocouple
to come into contact with the line voltage.

The complete digital circuit for the A to D converter is
contained in a single custom LSI chip which plugs into the
main board. This chip allows a maximum count of 40,000,
more than sufficient for the maximum temperature of
3200.0 degrees. A half inch Sperry planar display provides
an extremely bright unambiguous readout. Leading zero
suppression, a feature not normally included in an instru-
ment of this type, adds considerable to the clarity of the
display.

OPEN CIRCUIT DETECTION

All instruments are equipped with a circuit which detects a
broken or bad thermocouple. The instrument detects the
loading by the thermocouple on a 10 kHz signal generated
internally. When the source impedence of a thermocouple
becomes greater than approximately 1.5k{2 the input is
assumed to be open and this is indicated by blanking the
display. This method always gives a positive indication of
a bad thermocouple and is superior to the commonly used
technique which introduces an increasing amount of error
as the thermocouple increases in resistance.

REFERENCE JUNCTION COMPENSATION

In the two multipoint units, 2100A—10 and the 2150A, all
thermocouples are connected to the isothermal reference
unit. This consists of an anodized aluminum block which
contains 30 threaded studs to which the ten thermo-
couples (High, Low and Guard) are connected. These studs
are electrically isolated but thermally coupled to insure
their being at the same temperature. The temperature of
the block is detected by a transistor whose base emitter
current has been calibrated with temperature. This method
of referencing all thermocouples is the only acceptable

one for an instrument of this class and introduces a add-
itional error of less than 0.1° over the complete ambient
temperature range of the instrument. The majority of
instruments in use at the moment do not have a multi-
point reference junction, but instead rely on the geo-
metric spacing of the input connections to produce a
pseudo isothermal reference. This method can produce



large errors due to temperature gradients in the box and
ambient conditions and is not recommended.

An additional benefit in using a true multi-point reference
junction is that types of thermocouples can be mixed in-
stead of having to dedicate an instrument to just one type
of thermocouple. As an example of this, a 2100A—06
digital thermometer and a 20 point 2150A—20 multi-paint
switch unit would allow the user to monitor for instance
eight J (iron-constantan) couples, six K (chromel-alumel)
couples, two R (platinum-rhodium/platinum) couples as
well as four voltages in the 40 mV and 400 mV ranges.

OPTIONS

The two options which can be fitted to each of the three
measuring instruments are the rechargeable battery pack —01

2100A—03 Digital Thermometer for one type of

thermocouple

Types of Thermocouple:
Input Circuit:

Input Connections:

Measurement Method:

Response Time to Rated
Accuracy:

Reading Rate:
Type of Display:

Linearization:

Number of Segments:

Resolution:

Conformity to NBS Tables:

I G Ey T By S

Two wire with guard, iso-
lated

Three screw terminals on
isothermal block at rear

Dual slope integration over
100 ms period with auto-
matic zero

< 1.0 seconds
2.5 readings per second fixed

5 digit 0.5 inch Sperry display,
non-flickering with leading
Zero suppression

Digital with six programs
stored in ROM

64 segments to each program
for negative and positive
temperatures

0.1°F or 0.1°C for J,K,E,T
02°For0.1°Cfor R,S

<+0.2°C (+0.3°F) for J K,E,T
< +0.3°C (+05°F) for R,S
NOTE:
Below —50°C (—58°F) E
type is +0.3°C (+0.5°F)
Below —150°C (—238°F)
E type is +0.4°C (+0.7°F)
and J, K, T types are
+0.3°C (+0.5°F)
Below +35 C (+95°F) R,S,
types are +0,5°C (+0.9°F)
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and the digital output unit —02. Both fit inside the unit
but are mutually exclusive. The battery pack contains re-
chargeable Ni-Cad cells with a continuous operating time of
eight hours. To minimize the current drain from the bat-
teries, the linearizing circuitry is switched off during the
auto zero and integrate periods when it is not required.
This power conservation has enabled the battery life to be
extended 35%. An added advantage is that the instrument
now runs cooler which in turn results in a more reliable
instrument, The cells charge only when the instrument

is switched on, The digital output unit provides isolated
buffered outputs for data, point identity, polarity and
functions. An interface kit for connection to the 2010A
printer is another option that enables the units to be con-
verted to a low cost manual data recording system.

Reference Junction
Compensation: 0.02° per “ over total ambient

temperature range

0.01° per ° over temperature

range +20°C to +30°C

(+68°F to +86°F)

Conversion Accuracy:
90 daysat 25 C +5°C:
(77°F+9°F)

+0.015% reading +0.2°F or
+0.1°CforJ, K, E, T
+0.015% reading +0.4°F or
+0.2°CforR, S

1yearat25°C +10 C:
(77°F + 187F)

+0.03% reading +0.3°F or
+0.2°CforJ,K,E, T
+0.03% reading +0.8°F or
+05°Cfor R, S

Temperature Coefficient:  +(15ppm+0.1 uV)/°C

Repeatability: +0.1°F or +0.1°C for JLK.E,T
+02°For +0.1°C for R, S

Input Impedance: 1000 MS2

Input Current: < 200 pA

Maximum Source Impedance: 1.5 k{l source impedance
causes less than 0.1°C error
for JK.E, T

Overload: Continuous 250V dc or ac
rms across input will not cause

damage

150 dB at 50/60 Hz +0.1%
with 1 k{2 unbalance. A com-
mon mode voltage of 250V
will cause an error of less
than 0.1°C using a K couple.

Common Mode Rejection:

Common Mode Voltage: Maximum of 250V dc or ac rms



Normal Mode Rejection: 90 dB at 50/60 Hz +0.1%. A
normal mode 50/60 Hz voltage
of 100 mV will cause an error
of < 0.1°C using a type K

couple.

Zero Drift: None. Automatic zero cor-
rection.

Open Circuit Detection: A source impedance of greater

than 1.5 k{2 +500£2 or cap-
acitance less than 0.01uF £0.005
uF is defined as open-circuit. An
open circuit input is indicated by
blanked display.

2100A—01 - Rechargeable Battery Pack

Type of Cell: Rechargeable Ni Cad

Size: "HALF D"

Number: 9 cells providing 11 volts

Operating Time: Typically, 8 hours continuous
operation.

Charge-Discharge Cycles: Minimum of 500

Additional Weight: 2 pounds (0,91Kag)

2100A—02 - Digital Output Unit

Type of Output: Fully isolated, buffered,
parallel bed.

Available Data: 18 bits data, 8 bits of channel
identity, polarity, open circuit,
function.

Flags: Busy, not busy

Control Inputs: EXTERNAL TRIGGER. (Neg-

ative going edge trigger.)
This allows external con-
trol of DOU update.
EXTERNAL TRIGGER EN-
ABLE.
In the 1" state this allows
the DOU to be updated by
an external trigger. In the
0" state it allows the DOU
to be updated at the instru-
ment readingrate of 2%
readings per second.
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Calibration:

Selection of Thermocouple
Type:

Selection of Temperature
Units:

Data Coding:

Logic Levels:

Drive Capability:

Isolation:

Zero and full scale

By selected components on a
small plug-in circuit board.
One thermocouple type only
in any one instrument.

One ROM program provides
for measurement in degrees
Fahrenheit, and a different
ROM for degrees Centigrade.
Only one ROM can be fitted.

1-2-4-8 bed positive true
parallel,

1" = 44V, 0" = +0.4V

All outputs can drive one
standard TTL load (i.e., sink
2.1 mA).

Fully isolated to 250V dc
or rms ac.

2100A—06 - Digital Thermometer for six types of

thermocouples

This is the same basic unit as the 2100A—03 but with the
addition of 8 select switches on front panel. Any one of

2100A—-06



the six available thermocouple types can be selected by
means of the switches, but only one type of thermocouple
can be connected at one time. Two additional ranges for
dc voltages of 40 mV and 400 mV are provided.

Accuracy:
90 days 25°C +5°C 400 mV range +(0.015% of
(77°F £ 9°F) reading + 1 digit)

40 mV range +(0.01% of
reading +2 digits)

400 mV range +(0.03% of
reading +2 digits)

40 mV range +(0.03% of
reading +3 digits)

1year 25°C + 10°C
(77°F £ 18°F)

2100A—10 - Digital Thermometer for ten thermo-
couples of the same type

This is the same basic unit as the 2100A—03 but with the
addition of 11 manual switches on front panel. This allows
up to 10 thermocouples (all of the same type) to be con-

2100A-10

nected to the rear of the instrument and then switched, one
at a time, into the measuring instrument. An error of 0.1°F
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or 0.1°C is added to the existing errors in the 2100A—03
specifications. A separate switch on the front panel isolates
this bank of ten switches from external inputs when the
2150A is used. Channel identity of the selected thermo-
couple is available when the DOU is fitted.

2150A—10 - Ten point selector switch unit.

This is a separate unit containing 10 manual selector
switches on the front panel and a separate switch for
isolating the switches. When used with any of the above
instruments, the specification will be the same as the
2100A—10. When used with the 2100A—06, any combina-
tion of thermocouples can be connected to the unit, Chan-
nel identity can be recorded as in the 2100A—10.

2150A—20 - Twenty point selector switch unit

Same as 2150A—10, but with two rows of 10 selector
switches,

2150A—30 - Thirty point selector switch unit,

Same as 2150A—10, but with three rows of 10 selector
switches.

2150A-30




Type of Couple

E Nickel Chromium/

Constantan

J Iron/Constantan

K Nickel Chromium/
Nickel Aluminum

T Copper/Constantan

R Platinum 13%

Rhodium/Platinum

S Platinum 10%

Rhodium/Platinum

Maximum Error

90 Days 1 Year

Temperature 77°F +9°F 77°F +18°F

Range Resolution 25°C +5°C 25°C +10°C
—320°F to +1830°F 01°F M 40015% rdg+.55°F ‘1) +.03% rdg +0.8°F
—200°C to +960°C 0.1°c +0.015% rdg +.35°C +.03% rdg +0.5°C
—320°F to +1400° F 0.1°F 2 4 015%rdg+.55°F (2 +.03%rdg +0.8°F
~200°Cto +760°C 0.1°C +.015% rdg +.35°C +.03%rdg +0.5°C
_320°F to +2400°F 0rF D i015%rdg+55°F ) +.03% rdg +0.8°F
—200°C to +1370°C ore +.015% rdg +.35°C +.03% rdg +0.5°C
—320°F to +750°F 0°F @4 016%rdg+55°F (2 +.03% rdg +0.8°F
—200°C to +400°C 01°¢C +.015% rdg +.35°C +.03% rdg +0.5°C
0°F to +3200°F 02F P io15%edg+1.0°F 3 +.03%rdg+1.4°F
0°C to +1760°C 0.1°C +.015% rdg +0.6°C +.03% rdg +0.8°C
0°F to +3200°F 02F P io015%rdg+1.0°F %) +.03% rdg +1.4°F
0°C to +1760°C 0.°¢C +.015% rdg +0.6°C +.03% rdg +0.8°C

(1)  Added error of +0.1°C (+0.2°F) for temperatures below —50°C (—58°F)
and +0.2°C (+04 °F) for temperatures below —150°C (-238°F)

(2) Added error of +0.1°C (+0.2°F) for temperatures below —150°C (—238°F)
(3) Added error of +0.2°C (+0.4°F) for temperatures below +35°C (+95°F)

Size:

Weight:

Power:

Maximum of 3 %" high x 812"
wide x 12" deep.

8 pounds (3,63Kg)

100, 115 or 230V ac +10%
50 to 440 Hz. Also, 12.5V

Operating Temperature:

Storage

Temperature:

Humidity:

+2V external dc battery
supply.

0 to +50°C (+32 to +122°F)

—4010 +75°C (—40 to +167°F)

Line operated

—40 to +60°C (—40 to +140°F)

Battery operated

80% non-condensing over
operating temperature range,

90% up to 35°C (95°F)
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PRICES

2100A—03 Digital Thermometer for Single $749
Thermocouple

2100A-06 Digital Thermometer for Multi- . . . 995
Type Thermocouples

2100A-10 Digital Thermometer for Muiti- . . . 895
Point Thermocouples

2150A—10 Multi-Point Switch Unit for up to 250
10 Thermocouples

2150A —20 Multi-Point Switch Unit for up to 350
20 Thermocouples

2150A 30 Multi-Point Switch Unit for up to 450
30 Thermocouples

OPTIONS

2100A—01 Rechargeable Battery Pack for 2100A . $150

2100A—02 Data Output Unit for 2100A . 150



ACCESSORIES

2010A—-7017 Interface Kit to Fluke 2010A.

Printer from 2100A—-03 and
2100A—06

2010A—-7018 Interface Kit to Fluke 2010A.

Printer from 2100A—-10

KITS FOR FIELD INSTALLATION

$100 2100A— _ _ K Conversion Kit to a different type $ 20
of thermocouple. Specify new type
of thermocouple and measurement
150 units; e.q., 2100A—TFK for T
type in Fahrenheit degrees

MO00-200-618 Side-By-Side Rack Mount . 30 2 "
M00‘200‘61g Off!’.et FIack Mount 35 2100A—F2CK Conversiﬂn Kit F to C 60
pcaiante sl L S = 2100A-10K  Ten Point Selector Switch for 150
BESGUENOD Lot Fanit Gy i Field Installation in 2100A—03
c81 Carrying Case . T 100
P20J Thermocouple Probe - J Type . 20 2150A-10K Ten Point Selector Switch for 150
P20K Thermocouple Probe - K Type . 20 Field Installation in 2150A—-10
P20T Thermocouple Probe - T Type . 20 and 2150A-20
ORDERING GUIDE
NOTE:
21004 == — —
LINE VOLTAGE MUST BE
| SPECIFIED IF DIFFERENT
BASIC UNIT

THERMOCOUPLE TYPE AND/OR MEASUREMENT UNITS

FROM 115V +10% 50 to 440 Hz

OTHER OPTIONS

| |
BASIC UNIT : THERMOCOUPLE TYPE AND/OR : OTHER OPTIONS
SNGLE v I MEASUREMENT UNITS [ T
POINT I | —01 5
$749 I
I $150
I |
I Thermocouple I
f Type |
| JK,TERS |
| I
MULTI | |
2100A-10 o ° H
POINT 2805 I B For C t »
| I
I |
| I
| |
| |
MULTI I I Data Output
Y a pu
TYPE 2RA-10 | I —-02 —
$995 | |
$150
I |
| |
ORDERING EXAMPLES:
2100A—03—JF Single point, J type in °F Price $ 749.00
2100A—-10—EC—-02  Multi-point, E type in °C with data output Price $1045.00
2100A-06—F-01 Multi type, in °F with battery pack Price $1145,00
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SUGGESTED SOURCES OF THERMOCOUPLES:

California Alloy Co., 1475 Potrero Ave., South El Monte, CA 91733, 213-579-3230

Pyco, 600 E. Lincoln Hwy., Penndel, PA 19047, 215-757-3709

Thermo Electric, 109 Fifth Street, Saddle Brook, NJ 07662, 710-990-5108

Omega Eng. Inc., Box 4047, Springdale Station, Stamford, CN 06907, 203-359-1660

Rosemount Eng. Inc., P,O. Box 356129, Minneapolis, MN 55435, 612-941-5560

Marlin Manufacturing Corp., 12402 10 Triskett Road, Cleveland, OH 44111, 216-941-6200

Hy-Cal Engineering Co. Inc., 12105 East Los Nietos Road, Sante Fe Springs, CA 90670, 213-698-7785
Syscon International Inc., 205 Sycamore Street, South Bend, IN 46622, 219-287-5916
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Long the industry leader in the differential voltmeter field,
the John Fluke Mfg. Co., Inc. continues to offer a selection
of high quality models that give you the option of building
a differential measurement system to suit your needs,

All Fluke madels are solid state DC, AC/DC or True RMS
instruments. Optional built-in rechargeable battery packs
make them fully portable and suitable for bench or field
use, They have been designed and tested to take rough
usage under adverse environmental conditions.

The Fluke models also are designed with overload protec-
tion, single meter scales to handle various modes ana ranges
and annual calibration intervals.

Put these factors together, and you will find the Fluke dif-
ferential voltmeter will give you the accuracy, reliability,
and versatility that no other instrument of this type can
match,

Here are the basic principles of operation of the Fluke dif-
ferential voltmeters:
An 1100V DC reference supply prevents loading the cir-
cuit under test. This is regulated by comparing a sample
of its potential with that of aged and matched zener
diodes using a high gain, very stable amplifier.

DIFFERENTIAL VOLTMETER SELECTION GUIDE

The reference voltage is applied across a Kelvin-Varley
voltage divider with decades of Fluke-manufactured pre-
cision wirewound resistors plus a high resolution inter-
polating potentiometer.

The voltmeter input voltage is compared directly to the
Kelvin-Varley divider output voltage by means of a high
input impedance detector. The instrument therefore op-
erates potentiometrically over its entire range with infi-
nite input resistance at null, thereby eliminating source
loading error.

The Fluke differential voltmeter product line includes eight
instruments from which you will be able to choose the one
most suited to your requirements. Refer to the following
Differential Voltmeter Selection Guide to identify the
Fluke differential voltmeter closest to your needs. Then
find all the details on the instrument of your choice in the
following pages.

I - - T o e — —— = = —

Madel l BBIAB | BBSAB B87AB 891A B93A/AR BI5A 9318 ]
. . — —
Funetion AC/DC Do AC/DC Dc AC/DC Dc True RAMS
Basic Accuracy 0.005% de 0.00256% 0.0025% de 001% 0.01% de 0.0025% 0.05%
0.1% ac 0.05% sc 0.05% ac

| Range 01100V il D-1100V 01100V 0-1100V 01100V 0-1100V 10mV-1100V |

| Frequency Range — AC 20Hz-SkH: =5 20MHzSkHz -— BHz 100k Mz — 2Hz-2MHr

| . Bandwidih
DC Input Reustance Tomil 10MmLL 10Mm12 Infinite? Infinite? Infinite2 —

sbove 11V abiove 11V abave 111

AC Input Impedance IMEL, ADpF —_ 1ML, 40pF — 1ML, 20pF — 1MLL, BpF

[ Resalution 1uV max 14V max 1 ppm af rm;n 10V max 10uV max | 1V max —

| Statnlity of Refarence Supply 5 ppm/hour 5 ppm/hour & ppm/hour 10 pprm/haur 10 ppmmour | B ppm/our 50 ppm/hour

1% — b + — - — - e . - -

| Rechargeabie Battery Pack X I X x ® X - | X

Available | |
I _— = i === = | EEEEEREEES S -
| Recorder Output Available X X x x x X x

i =

1 Infinite at nuli from 011V

2 Intinite 8t null from 0-1100V
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Fluke Model BB3AB is an all-solid-state AC,/DC Differ-
ential Voltmeter that is combination line- or battery-
powered, Batteries in Model 883AB are compact, re-
chargeable nickel-cadmium units which operate the volt-
meter for more than 30 hours after recharge. Battery
power makes the instrument truly portable as well as
offering complete isolation from the power line, elimi-
nating error from measurements where ground loops
contribute to inaccuracy.

DC accuracy of the 883AB is an extreme +(0. 005% of
input voltage + 0. 00027 of range + 5 uv) from 0 to 1100
VvDC, complemented by AC accuracy of (0. 1 of input
+ 25 uv) from 0,001 to 1100 VAC. Basic [requency range
is 20 Hz to 5 kHz, with reduced accuracy to 5 Hz and
100 kHz.

Internal reference voltage of the Model 883AB is de-
rived from a temperature-compensated zener diode,
developing more than 11 volts. Each zener is Fluke-
processed for determination and historical documentation
of temperature coeffictent and stability parameters,
Overall temperature coeificient of the reference is less
than 2 ppm/" C, with stability better than 25 ppm peak-
to-peak per year.

The zener voltage is applied across a Kelvin-Varley type
voltage divider with four decades of Fluke-manufactured
precision wirewound resistors plus high-resolution in-
terpolating vernier for six-digit readout. Critical resis-
tors in the divider are temperature coefficient matched
to within 1. 5 ppm/” C. Ratio stability of the resistors in
each decade is better than 10 ppm per year,

The divider output voltage is compared to the unknown
input voltage by the null detector, a high input resis-
tance, chopper-stabilized DC amplifier which drives the
taut-band suspension panel meter, Taut-band suspension
eliminates meter stickiness inherent in jewel-pivoted
movements, Full scale null deflection (difference be-
tween unknown input voltage and Kelvin-Varley output
voltage) is 100 uv to 100V in seven ranges. Null range
switching is automatic with instrument input range so
that meter resolution is a constant 1 ppm of input range.
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SOLID-STATE AC/DC
DIFFERENTIAL VOLTMETER

FEATURES

All-Solid-State
100 uv Full Scale Null Sensitivity

Rechargeable Battery Power

£0. 0057 of Input DC Accuracy
+0. 1% of Input AC Accuracy
0 - 1100 VAC and DC

Large, In-line Readout

Less than 14 Ibs,

Input resistance is infinite at null up to 11 VDC for true
potentiometric measurements, eliminating source loading
error, Off-null loading is virtually eliminated also,
due to the high input resistance of the null detector (either
10 or 1 megohms, depending on null range), Typical
input impedance for off-null conditions is thousands of
megohms per volt of input. A high ratio of null detector
input resistance to Kelvin-Varley divider output resis-
tance is mandatory for good off-null meter accuracy.
For Model 883AB this ratio is greater than 50 to 1
(1 megohm to 20 K ohms) in the worst case., Above 11
VDC, input resistance is an excellent 10 megohms,

Guard circuits are used where necessary in Model
883AB. Leakage between high side of input and ground
or low signal input is typically in the order of several
hundred thousand megohms.

For AC measurements, the instruments utilize a low-
noise AC to DC converter with a mid-band loop gain of
66 db, providing a useful frequency range from 20 Hz,
to 100 kHz and maintaining excellent accuracy to 1 mv.

Engineering design of the B83AB included thorough
shock, vibration, humidity, and temperature testing to
assure years of hard use under severe environmental
conditions, Clean front panel layout with large, in-line
numerals and automatic decimal switching simplify
operation, Straightiorward internal layout shows con-
sideration for calibration and maintenance functions,
All electrical components are flow-soldered on rugged
glass-epoxy boards,

Other desirable features of Model 883AB include:
rapid determination of input to £3% of full scale in
conventional voltmeter mode: virtual immunity to
damage by accidental overload: recorder output provision.

The instruments are equipped with resilient feet and
tilt-up bale for bench use, Metal handles are available
for either half-rack or side-by-side rack mounting,




AS A DIFFERENTIAL VOLTMETER

DC ACCURACY: =+(0.005% of input +0. 00027 of range + 5 uv)
from 0 to £+1100 VDC at 23°C +1° C (nominal calibration temp-
erature), less than 70% relative humidity.

+(0. 01% of input + 5 uv) from 0 to +1100 VDC within 13°C to
35°C (55°F to 95° F) temperature range, less than 807 relative
humidity. Derate accuracy outside this temperature range at
0.0007%/°C to extremes of 0°C and 50°C (32" F and 122° F),

NOTE: Thorough error analysis studies into total instrument
stability taking into account the documented stabilities of indi-
vidual components and utilizing probability and statistical met-
heds, indicate that typical instrument stability (defined as a
specification met by 80% to 907 of all instruments) is 44 ppm
(0. 00447) peak-to-peak per year. An instrument so categori-
zed need be calibrated only once per year to meet all specifi-
cations. Additional stability data upon request.

AC ACCURACY (13°C to 35°C):
20 Hz to 5 kHz £(0. 1'% of input + 25 uv) from 0. 001 to 1100V
5 kHz to 10 kHz £(0. 15% of input + 25 uv) from 0. 001 to 1100V
10 kHz to 20 kHz £0, 3% of input from 0.1 to 1100V
20 kHz to 100 kHz £17 of input from 0.1 to 110V
10 Hz to 20 Hz +(0. 3% of input +100 uv) from 0, 001 to 1100V
5 Hz to 10 Hz +(1'% of input +250 uv) from 0. 001 to 1100V

NOTE: Derate accuracy outside the above temperature range
at £0, 005%/° C below 10 kHz, or 0.009%/°C above 10 kHz, to
extremes of 0°C and 50° C.

VOLTAGE RANGES: 1, 10, 100, 1000V AC and DC, with 10%
overranging capability on each range.

GENERAL

NULL RANGES: 100 uv through 100V AC and DC, in seven ran-
ges.

DC INPUT RESISTANCE: Infinite at null from 0 to 11 VDC:
10 megohms above 11 VDC.

AC INPUT IMPEDANCE: 1 megohm, 40 uul.
METER RESOLUTION: 1 uv maximum.
VOLTAGE DIAL RESOLUTION: 1 uy maximum,

AS A CONVENTIONAL VOLTMETER

DC ACCURACY: 237 of range.

AC ACCURACY: 37 of range within frequency and voltage
ranges listed under "AC accuracy as a differential voltmeter. "

RANGE: Voltage DC Input AC Input
Range HResistance Impedance
1000-0-1000 10 Meg 1 Meg, 40 uuf
100-0-100 b "
10-0-10
1-0-1 "
*0,1-0-0. 1 '
+0.01-0-0.01
*0, 001-0-0. 001 1 Meg
*0. 0001-0-0. 0001 #

NOTE: 10% overvoltage capability on each range. *These ran-
ges obtained by using null ranges with all five voltage readomt
dials set to zero.

ELECTRICAL DESIGN: Completely solid-state.

INPUT RESISTANCE OF NULL DETECTOR: 10 megohms for
two highest null ranges, all input ranges: 1 megohm for two
lowest null ranges, all input ranges.

REFERENCE ELEMENT: Temperature-compensated zener
diodes.

REGULATION OF REFERENCE SUPPLY: 0.00057 for a 107
line voltage change.

STABILITY OF REFERENCE SUPPLY: 0.0005% peak-to-peak
per hour. 0.0025% peak-to-peak per year.

ACCURACY OF OFF-NULL DEFLECTION: 5% of null range
(£3% with voltage dials at zero).

KELVIN-VARLEY ACCURACY: <0.0027 of setting from 1/11
of full scale to full scale. Ratio stability of decade resistors,
10 ppm/year.

RECORDER QUTPUT: Adjustable from 0 to £+20 mv minimun
for full scale right and left deflections.

POLARITY: Front panel switch selects +DC, -DC, and AC,
WARMUP TIME: DC-15 seconds; AC-1 minute,

COMMON MODE REJECTION: 130 db at DC; 85 db at 60 Hz:
70 db at 400 Hz, NOTE: Battery operation of Model 883AB

provides complete isolation from power system ground, for
elimination of error due to ground loops.

OPERATING TEMPERATURE RANGE: 0°C to 50° C (See Accu-
racy).

STORAGE TEMPERATURE RANGE:
to +140° F).

40° C to +60°C (-40°F

SHOCK: Meets requirements of MIL-T-9454A and MIL-S-901B.

VIBRATION: Meets requirements of MIL-T-945A.

INPUT POWER: Rechargeable battery or 115,/230 VAC £10%, 50
- 440 Hz, approximately 4 watts during line operation or ap=-
proximately 6 watts during recharge (minimum 30 hours
operation on full charge).

MOUNTING: Resilient {eet provided for bench and portable use.
For side-by-side EIA Rack Mounting of two units, add Adapter
Kit 881A-103 (includes handle-brackets and key plate). For
EIA Rack Mounting of a single unit, add Adapter Kit 881A-102
{includes brackets with handles).

SIZE: 7" high x 8-1,2" wide x 14-3/4" deep. (19" wide in rack
configurations) (17.8 x 21,5 x 37.4 cm)

WEIGHT: Approximately 14 lbs. (6, 35 kg)

PRICE: Model B83AB - §1495.00
Rack Adapter Kit BB1A-103 - $15, 00
Rack Adapter Kit 881A-102 - $25. 00
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Fluke Model 885AB DC Differential Voltmeter achieves
an absolute accuracy of £+25 parts per million of input
+1 ppm of range +5 uv from 0 to 1100 VDC, Model
885AB operates from either line or battery power,
Batteries are compact, rechargeable nickel-cadmium
units which operate the voltmeter more than 24 hours
on full charge. In addition to true portability, battery
power offers complete line isolation for elimination of
ground loop errors,

Temperature coefficient and stability parameters of the
zener relerence and precision wirewound resistors are
commensurate with the extreme accuracy of the 885AB,
Temperature coefficient of zener reference is better
than 1 ppm/® C; stability of reference supply is within
15 ppm peak-to-peak per sixty days of operation.

Reference voltage is applied across a Kelvin-Varley
voltage divider with four decades of Fluke-manufactured
precision wirewound resistors plus high-resolution
interpolating vernier for six-digit readout. Critical
resistors of the divider are temperature coefficient
grouped to better than 0.5 ppm,/°C. Ratio stability of
the Kelvin-Varley resistor decades is within 5 ppm/year.

From 0 to 11 VDC (zener voltage), the 885AB directly
compares the voltmeter input voltage to the Kelvin-
Varley divider output voltage by means of the high input
impedance null detector. Thus, the instrument operates
potentiometrically, with infinite input resistance at null
(zero meter deflection), thereby eliminating source
loading error. Because of the high input resistance of
the null detector, off-null input resistance is extremely
high also, typically in the order of thousands of megohms
per volt of input. Above 11 VDC, input resistance is an
excellent 10 megohms.
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SOLID-STATE

DC
DIFFERENTIAL VOLTMETER

FEATURES

®  Absolute accuracy +0. 0025% of Input

®  All Solid State

® 100 uv Full Scale Null Sensitivity

®  Rechargeable Battery Power (Model 885AB)
® 0 to 1100 VDC

®  Resolution 0.1 ppm of range

Grounded recorder output

Off-null accuracy of the BB5AB is preserved by the high
ratio of null detector input resistance to Kelvin-Varley

divider output resistance. This ratio is always better

than 50 to 1 (1 megohm minimum to 20 K ochms maxi-

mum).

The null detector is a DC amplifier with extreme sensi-
tivity and stability obtained through the use of a unique
high-gain, photo-chopper-stabilized solid-state circuit.
Transformer coupling in the null detector provides
complete isolation for the recorder output feature., Low
side of the 0 to 0.5V full scale recorder output is com-
mon to the chassis, assuring operation of the 885AB with
virtually all recorders, regardless of input isolation
characteristics. The instrument may also be used
conveniently as an isolation amplifier.

Full scale null deflection (difierence between unknown
input voltage and Kelvin-Varley output voltage) is 100 uv
to 100V in seven ranges. Null range switching is auto-
mati¢ with instrument input range switching so that
maximum meter resolution is a constant 0. 1 ppm of
range above 1 VDC.

The instrument may be operated as a conventional volt-
meter to rapidly determine the input to +3% of range,
Operator features include large, in-line readout, virtual
immunity to damage by accidental overload, and auto-
matic decimal switching with range. All electrical
components are flow-soldered on glass-epoxy printed
circuit boards.

Model 885AB is equipped with resilient feet and tilt-up
bail for bench use. Metal handles are available for
either single or side-by-side rack mounting.




AS A DIFFERENTIAL VOLTMETER

ABSOLUTE ACCURACY: +(0,0025% of input + 0.0001%7 ol
range + 5 uv) from 0 to 1100 VDC ar 23° C +1° ¢ (nominal
calibrution temperature), less thun 700 relative  humidity,
30 duv calibration cycle.

+(0,0057% of input + 3 uv) from 0 1o 1100 VDC within 16° C 1o
32° C (60° I 1o 90° I) temperature range, less than 700 relu-
tive humidity,

INPUT RANGES:
capability,

1. 10, 100, 1000 VDC with 107 overranging

NULL RANGES:

Input Runge Null Ranges

v 0.0001, 0.001, 0.01, 0.1 V
10V 0.0001, 0.001, 0,01, 0.1, 1 V
100 vV 0.001, 0.01, 0.1, 1, 10V
1000 V 0.01,0.1, 1, 10, 10OV

INPUT RESISTANCE:
ohms above 11 VDC.

Infinite at null up 10 11 VDC; 10 meg-
METER RESOLUTION: | uv maxtmum, (0.1 ppm of runge
above 1 VDC, | ppm of range below | VDC)

VOLTAGE DIAL RESOLUTION:
rungel,

I oy maximum, (1 ppm of

AS A CONVENTIONAL VOLIMETER

ACCURACY: 3% of range,

RANGES:

Voltage Range Input Resistance

1000-0-1000 10 Meg
100-0-100 hY
10-0-10 -
1-0-1 -2
0, 01-0-0,01 Lif
*0,001-0-0.001

1 Meg
*0.0001-0-0.0001 ®

NOTE: 107 overranging capability, *These ranges obtained
using null ranges with all readout dials at zero.

GENERAL
ELECTRICAL DESIGN: Completely solid-state.

INPUT RESISTANCE OF NULL DETECTOR: 10 megohms on
the three least sensitive null runges, all input ranges; 1 meg-
ohm on the two most sensitive null runges, all input ranges.

REFERENCE ELEMENT:  Temperature-compensated zener
diodes (temperature coefficient less than 1 ppm/® Q).

REGULATION OF REFERENCE SUPPLY: 0.0002% for a 107
line voltage change.
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SPECIFICATIONS

STABILITY OF REFERENCE SUPPLY:

0.0005% peak-to-peak per hour
0.0017F peak-to-peak per day
0,0015% peak-to-peak per sixty days

ACCURACY OF OFF-NULL DEFLECTION: +5% of null runge
(+3% of null range with voltage dials set 1o zero),

KELVIN-VARLEY DIVIDER ACCURACY: +0.001 27 of setting
from 1/10 full scale 1o tull scale. +0.00012% terminal line-
arity below 1710 full seale.

RECORDER/ISOLATION AMPLIVIER OUTPUT: Adjustable
from 0 to 0.5V minimum for end-scale meter deflection,
source resistunce 5K to 8K, linearity better than +(L5% of
end-scule. Gain as un isolation amplitier is (0.5V/null-range
sensitvity ).

POLARITY: Reversible vig front panel switch.

WARMUP TIME: 3 minutes,
DC COMMON MODE REJECTION: 140 db or 0.1 uv/volt of
common mode voltage,

AC COMMON MODE REJECTION:

140 db at 50, 60 and 120 Hz
120 db at 400 He

OPERATING TEMPERATURE RANGL: Within aceuracy
specifications from 16% C to 32° C (60° I' to 90° F), derated
at 0,000357/2C outside these limits to 0° C and 507 C (32° )
and 122° T).

STORAGE TEMPERATURE RANGFE:
-40°C o 60° C (-40° F 1o 140° Py
SHOCK: Meets requirements of MIL-T-945A and MIL-S-9018.

VIBRATION:  Meets requirements of MIL-T-945A.

HUMIDITY: Within specifications up to 700% relative humidity.

INPUT POWER: Rechargeable battery or 115/230 VAC +10,
50440 Hz, approximately 2 watts during line operation or
approximately 7 watts during recharge (minimum 24 hours
operation on full charge).

MOUNTING: Resilient feet provided for bench and portable
use. For side-by-side EIA Rack Mounting of two units, add
Adapter Kit 881A-103 (includes handle-brackets and key plate).
For EIA Rack Mounting of u single unit, add Adapter Kit 881 A-
102 (includes brackets with hundles),

SIZE: 7" high x B-1/2" wide x 14-3/4™ deep. (19" wide in
rack configuration). (17.8 x 21.6 x 37.4 cm).

WEIGHT:  Approximately 15 Ibs, (6.80 kg)

PRICE: Model 885AB - §1295.00
Rack Adupter Kit 881A-103 - S$15.00
Rack Adapter Kit 8E1A-102 - $25.00



887AB

SOLID STATE AC/DC
DIFFERENTIAL VOLTMETER

Features

® DC Accuracy = 0.0025%

® AC Accurarcy + 0.05%

® All - Solid - State

® 100 uv Full Scale Null Sensitivity
® Rechargeable Battery Power

e 0-1100 VAC and Dc

® Large, In - Line Readout
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DESCRIPTION

The most accurate Fluke all-solid-state AC/DC Differential
Voltmeter is offered with the * combination™  line- or
battery-powered Model 887AB. Batteries in the Model
887AB are compact, rechargeable, nickel cadmium units
which operate the voltmeter for more than 30 hours after
recharge. Battery power makes the instrument truly port-
able as well as offering complete isolation from the power
line, eliminating error from measurements where ground
loops contribute to inaccuracy.

DC accuracy of the 887AB is an extreme +(25 ppm of in-
put + 1 ppm of range + 5 uv) from 0 to 1100 VDC, comple-
mented by AC accuracy of +(0.05% of input + 0.0025%
of range) from 0.001 to 500 VAC. Basic frequency range is
20 Hz to 5 KHz, with reduced accuracy to 5 Hz and 100
KHz.

Internal reference voltage of the Model 887AB is derived
from temperature-compensated zener diodes, developing
more than 11 volts. Each zener is Fluke-processed for
determination and historical documentation of temperature
coefficient and stability parameters. Overall temperature
coefficient of the reference is less than 1 ppm/°C, with
stability better than 13 ppm peak-to-peak per sixty days.

The zener voltage is applied across a Kelvin-Varley type
voltage divider with four decades of Fluke-manufactured
precision wirewound resistors plus high-resolution inter-
polating vernier for six-digit readout. Critical resistors in
in the divider are temperature coefficient matched to within
0.5 ppm/°C. Ratio stability of these resistors is better than
5 ppm peak-to-peak per year.

From 0 to 11 VDC (zener voltage), the 887AB directly
compares the voltmeter input voltage to the Kelvin-Varley
divider output voltage by means of the high input impedance
null detector. Thus, the instrument operates potentio-
metrically, with infinite input resistance at null (zero meter
deflection), thereby eliminating source loading error. Be-
cause of the high input resistance of the null detector, off-
null input resistance is extremely high also, typically in the
order of thousands of megohms per volt of input. Above
11 VDC, input resistance is an excellent 10 megohms.

Off-null accuracy of the 887AB is preserved by the high
ratio of null detector input resistance to Kelvin-Varley
divider output resistance. This ratio is always better than
50 to 1 (1 megohm minimum to 20 K ohms maximum).

The null detector is an extremely sensitive, chopper-stabil-
ized, solid-state DC amplifier. Output of the amplifier
drives the rugged taut-band-suspension panel meter and
recorder output feature. Wide environmental capabilities
of the voltmeter attest to the critical leakage parameters
met by this null detector.

Full scale null deflection (difference between unknown in-
put voltage and Kelvin-Varley output voltage) is 100 uv to
100V in seven ranges. Null range switching is automatic
with instrument input range switching so that maximum
meter resolution is a constant 1 ppm of input range.

For AC measurements, the Model 887AB utilizes a low-
noise AC to DC converter with a mid-band loop gain of 66
db, providing a useful frequency range from 5 Hz to 100
KHz and maintaining excellent accuracy to 1 mv. Above
1% of range, converter noise is always less than +5 ppm of
range. Environmental and long-term stabilities of the solid
state converter are among outstanding design parameters.

The 887AB may be operated as a conventional voltmeter
to rapidly determine the input to +£3% of range. Operator
features include large, in-line readout, virtual immunity to
damage by accidental overload, and automatic decimal
switching with range. All electrical components are flow-
soldered on glass-epoxy printed circuit boards.

The instruments are equipped with resilient feet and tilt-up
bails for bench use. Metal handles are available for either
single or side-by-side rack mounting.
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SPECIFICATIONS

AS A DIFFERENTIAL VOLTMETER

DC ACCURACY: +(0.0025% of input + 0.0001% of range
+ 5 uv) from 0 to 1100 VDC at 23°C +1°C (nominal cali-
bration temperature), less than 70% relative humidity.

+(0.005% of input + 5 uv) from 0 to £1100 VDC within
16°C to 32°C (60°F to 90°F) temperature range, less than
70% relative humidity. Derate accuracy outside this temper-
ature range at 0.00035%/°C to extremes of 0°C and 50°C
(32°F and 122°F).

NOTE: Thorough error analysis studies into total instru-
ment stability taking ihto account the documented stabili-
ties of individual components and utilizing probability and
statistical methods, indicate that typical instrument stability
(defined as a specification met by 80% to 90% of all instru-
ments) is 20 ppm (0.002%) peak-to-peak per year. An
instrument so categorized need be calibrated only once
per year to meet all specifications. Additional stability data
upon request.

AC ACCURACY:

At 23°C +1°C (nominal calibration temperature), relative
humidity less than 70%;

30 Hz to 5 KHz +(0.05% of input + 0.0025% of range
from 0.001 to 500 VAC +0.1% of input from 500 to
1100 VAC

5 KHz to 10 KHz +(0.07% of input + 0.005% of range)
from 0.001 to 500 VAC +0.1% of input from 500 to
1100 VAC

10 KHz to 20 KHz +(0.15% of input + 0.01% of range)
from 0.001 to 1100 VAC
Over the temperature range 13°C to 35°C (55°F to 95°F),

relative humidity less than 70%;

20 Hz to 5 KHz £(0.1% of input + 25 uv) from 0.001] to
1100 VAC.
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5 KHz to 10 KHz +(0.15% of input + 25 uv) from 0.001 to
1100 VAC.
10 KHz to 20 KHz £0.3% of input from 0.1 to 1100 VAC
20 KHz to 50 KHz +0.5% of input from 0.1 to 110 VAC
50 KHz to 100 KHz +1% of input from 0.1 to 110 VAC
10 Hz to 20 Hz +(03% of input +100 uv) from 0.001 to
1100 VAC.
5 Hz to 10 Hz (1% of input +250 uv) from 0.001 to
1100 VAC.

Outside the 13°C to 35°C temperature range, the above
specifications may be derated at 0.003%/°C (below 5 KHz)
or 0.005%/°C (above 5 KHz) to the extremes of 0°C and
50°C (32°F and 122°F).

VOLTAGE RANGES: 1, 10, 100, 1000 VAC and +DC,
with 10% over-ranging capability on each range.

NULL RANGES:
DC, in seven ranges.

100 uv through 100V end scale AC and

DC INPUT RESISTANCE: Infinite at null from 0 to £11
VDC; 10 megohms above +11 VDC.

AC INPUT IMPEDANCE: 1 megohm, 40 pf.

METER RESOLUTION: 1 ppm of range (1 uv maximum).

VOLTAGE DIAL RESOLUTION:
maximum).

1 ppm of range (1 uv

AS A CONVENTIONAL VOLTMETER

DC ACCURACY: 13% of range.

AC ACCURACY: +3% of range within frequency and
voltage ranges listed under “AC accuracy as a differential
voltmeter.”




RANGE: Voltage Runge DC Input AC Input

Resistunce Impedance
1000-0-1000 10 Meg 1 Meg, 40 pf

100-0-100 " "

10-0-10 .
1-0-1 Y Y
*0.1-0-0.1 . -
*0.01-0-0.01

*0.001-0-0.001 I Meg
*0.0001-0-0.0001 3
NOTE:
runges obtained by using null ranges with all voltage read-
out dials set to zero.

109 overvoltage capability on each range. *These

GENERAL
ELECTRICAL DESIGN: Completely solid-state.

INPUT RESISTANCE OF NULL DETECTOR: 10 megohms
for two least sensitive null ranges. all input ranges: 1 meg-
ohm for two most sensitive null ranges. all mput ranges.

REFERENCE ELEMENT: Temperature-compensated zener
diode. temperature coefficient less than 1 ppm/°C over
upcmnng Iempcruturu runge,

REGULATIONOF REFERENCE SUPPLY

10 Tine voltage ¢hange.

0.00027% fora

STABILITY OF REFERENCE SUPPLY
0.00057% peak-to-peak per hour
0.00077 peak-to-peak per day
0.0013% peak-to-peak per sixty days

STABILITY OF INSTRUMENT:
0.0025% peak-to-peak per sixty days

ACCURACY OF OFF-NULL DEFLECTION: +5% of null
range (37 with voltage dials at zero).

KELVIN-VARLEY DIVIDER ACCURACY: +0.0012% of
setting from 1/10 of full scale to full scale. £0.00012% of
terminal linearity below 1/10 full scale.
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SPECIFICATIONS

RECORDER OUTPUT: Adjustable from 0 to +20 mv
minimum for full scale right and left deflections.

POLARITY: Front panel switch selects +DC. -DC. and AC,
WARMUP TIME: 3 minutes.

COMMON MODE REJECTION: 130 db at DC: 85 db at
60 Hz: 70 db at 400 Hz. NOTE: Battery operation
provides complete isolation from power system ground,
for elimination of error due to ground loops.
OPERATING TEMPERATURE RANGE: 0°C to 50°C
(see Accuracy).

STORAGE TEMPERATURE RANGE:
(40°F 1o +140°F).

40°C 1o +60°C

SHOCK: Meets requirements of MIL-T-945A and MIL-S-
901B.

VIBRATION: Meets requirements of MIL-T-945A.
INPUT POWER: Rechurgeahle battery or 115/230 VAC

+10%,
operation or approximately 6 watts during recharge (mini-

50 - 440Hz, approximately 4 watts durning line

mum 30 hours operution on tull clhiarge).

MOUNTING: Resilient feet provided for beach and portable
use. For side-by-side EIA Rack Mounting of two units, add
Adapter Kit 881A-103 (includes handle-brackets and key
plate). For EIA Rack Mounting of a single unit. add
Adapter Kit 881A-102 (includes brackets with handles).

SIZE: 7 high X 8-1/2" wide X 14-3/4" deep. (19" wide
in tack configurations). (17.7 x 2L3 x 374 cm )

WEIGHT: Approximately 14 Ihs,
(5.89 kg)
PRICE: Model 887AB -51695.00
Rack Adapter Kit 851A-103 - $15.00
Rack Adapter Kit 881A-102- §25.00



FEATURES

® Infinite Input Resistance from 0 to £1100 VDC
® Absolute Accuracy £0.01% of Input
e All-Solid-State
® Battery and Grounded Recorder Options
® 71 mv Full Scale Null Sensitivity
® Resolution 1 ppm of Range
® Continuous Dial Rotation

pLun®

All solid-state Model 891A is a versatile new DC dif-
ferential voltmeter which combines the advantages of
a precision high-voltage reference with those of battery-
powered operation. Loading of the circuit under test is
prevented over the entire range of 0 to £1100 VDC by
infinite input resistance at null, the benefit of a newly
developed 1100 VDC reference supply. Battery operation
assuring portability and complete isolation from the power
line, is made possible by the use of an efficient de-to-dc
converter to boost battery voltage to an accurately estab-
lished 1100 volts. The 1100v reference supply is regulated
by comparing a sample of its potential to that of aged and
matched zener diodes with a high-gain, extremely stable
DC amplifier.

The reference voltage is applied across a Kelvin-Varley volt-
age divider with three decades of Fluke manufactured pre-
cision wirewound resistors plus a high resolution inter-
polating vernier for fivedigit readout. Input resistance of
the Kelvin-Varley divider is 1.1 megohm resulting in ex-
tremely low maximum power dissipation of 1.1 watts at
1100 volts, a factor critical to battery operation.
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SOLID STATE DC
DIFFERENTIAL VOLTMETER

From 0 to +1100 VDC, the 891A directly compares the
voltmeter input voltage to the Kelvin-Varley divider output
voltage by means of a high input impedance null detector.
Thus, the instrument operates potentiometrically over its
entire range, with mfinite input resistance at null (zero meter
deflection), thereby eliminating source loading error. Be-
cause of the very high input resistance of the null detector,
off-null input resistance is extremely high also.

End scale null deflection (difference between unknown in-
put voltage and Kelvin-Varley output voltage) is 1 milli-
volt to 100 volts in six ranges. Null range switching is auto-
matic with instrument input range so that maximum meter
resloution 1s a constant | ppm of range above | VDC.

The null detector 1s a DC amplifier with high sensitivity and
stability obtained through the use of a FET-chopper-
stabilized circuit. Input resistance of the null detector is
100 megohms for the 100v through 0.1v null ranges, and
10 megohms on the 0.01 and 0.001v null ranges

The optional rechargeable battery power pack which may
be included initially or added easily at a later date assures
complete isolation from the line as well as maximum port-
ability. The instrument may be operated directly from the
line, from the line during battery charging, or for at least
8 hours on a full charge. Power consumption is a modest
4 watts for operation and a total ol only 8 watts while the
batteries are charging,

The recorder output module like the battery pack is optional
and may be included initially or added at a later date. The
output terminals are completely isolated from the internal
circuitry and the low terminal is grounded. This enables
the instrument to drive any recorder regardless of input
isolation characteristics. The recorder output is adjustable
from O to £0.2v for full scale meter deflection.

The instrument may be operated as a conventional volt-
meter to rapidly determine the input to £3% of range. In
this mode, input resistance is an excellent 100 megohms.
Operator features include large, in-line readout with 3609
rotation of voltage dials, virtual immunity to damage by
accidental overload, and automatic decimal switching with
range.




SPECIFICATIONS

AS ADIFFERENTIAL VOLTMETER

ABSOLUTE ACCURACY: +(001°" ol npur +0.0017
al range + 10 uv) from 0 1o #1100 VDO ar 239C 4 20C
(nominal calibration temperature ), up 1o 807 relative hu-
midity . #0027 of input + 00017 of range + 10 uv)
from 0 o +£1100 VDC. from 10°C 10 409C up 10 70
relative humdiny

INPUT RANGES: 1. 10,

overrgnging cupability

NULL RANGES:

INPUT RANGI NULL RANGES
v 0001, D01, 00w

100, 1000 VDC with 1077

10v 0001, 0071, 0.0, Iy

100y 001, 0. 1, 10y

| OO0 0, 1. 10, 100y
INPUT RESISTANCE Intirire 2t null trom 0O to
1100 VDO

METER RESOLUTION: 10 uv maximum (1 ppm of

range above (v, 10 ppm ol Iv range)

VOLTAGE DIAL RESOLUTION
(10 ppm ot range)

10 uv maxumum

AS A CONVENTIONAL VOLTMETER

ACCURACY: +3
RANGES AND INPUT RESISTANCE:

[O00L-1000
FOO43- 100

ol range

100 Megohm input resistance
100 Megolim juput resistance

104310 100 Megohm inpur resistunce
1401 100 Megohm imput resistance
014040 100 Megolim input resistance

* 00104001
= 0,001-0:0.001

NOTE 1 over-tunging capabilits . *These ranges
obtamed wsimg null ranges with all readoat dials a1 zero,

GENERAL

10 Megolhm mput resistance
1O Megohm inpur resistance

ELECTRICAL DESIGN: Completely solid-stare
INPUT RESISTANCE OF NULL DETECTOR: 100

mepohim on all ranges except 10 megohms on 001 und
0001 v ranges

REFERENCE ELEMENT:
sener diodes

Temperature compensated

REGULATION OF REFERENCE SUPPLY: 00005
for o 107 line voltage chunge
INSTRUMENT STABILITY (peak-to-peak ).
10 ppm per hour
20 ppm per day
30 ppm per month
90 ppm per veir
KELVIN-VARLEY DIVIDER ACCURACY: <0003

ot dud sertme above 11O of tull scile

116

RECORDER OUTPUT: Avwailable as option -02, adjust-
able trom 0 to +0.2v for end scale null deflection. Low
side grounded.  Loadimg does not affect null deflection
aceurucy

POLARITY: Reversible via front panel switch.
WARMUP TIME: Less thun | minute.
DC COMMON MODE REJECTION:

of common mode voltage)

AC COMMON MODE REJECTION: Up 1o 100v peak-
to-peak 50-500 Hz produces no measureable instrument
error

OPERATING TEMPERATURE RANGE: 0YC 1o 509C
(derated outside the limits of 109C and 40°C at |3
ppmMCY

STORAGE TEMPERATURE RANGE:
RO A (Line power only)
20°C 10 T0MC ( -40VF to 158°F)
ROTA (hne and rechargeable bartenes)
20°C 10 60MC ( —40VF 1o 140VF).

HUMIDITY
Lp 1o X070 RH helow 259C
Up 10 7077 RH above 259C

SHOCK: Meets requirements of MIL-T-945A and MIL-
SO R

120 db (1 uv/voh

VIBRATION:  Meets requirements of MIL-T-945A
INPUT POWER: Model 891A, 115/230 VAC +107,
S0- 300 Hz. approximately 4 watts: with 01

uption, operates from rechargeable batteries or 115/230
VAC #1077, 50 - 300 Hz. approximately 8 watts during
recharge while operating on line (16 hours to recharge.
B hours minimum operation on tull charge)

NOTE Switch incorporated for changing from 115 VAC

4

to 230 VAC operation.

SIZE:
ROTA - X" wide x 77 hagh x 1257 deep.

WEIGHT: (Approximate )
ROIA - 12 Ibs
Battery Power Option « 2 [bs
Recorder Outpur Option - 0.3 Ibs

MOUNTING:

ROLA - Carrving hundle detentsano custom-designed
feet tor use as o tlt-up bl Optional brack-
ers MEE-7008 used for 197 EIA rack mount-
mg

PRICE:

891A - $895.00

KO1A Ruck Mounting Brackets MEE-TO08 - S30.00
OPTIONS:

Battess Power (<011 - ST1O000)

Recorder Outpuy (402) - S50.00

All prices Lob. tactory . Mountlake Terrace, Washington



V!

All-solid-state Models 893 A und 893AR are versatile new
AC/DC difterential voltimeters which combine the adven
tages ol a precision high-voltage reference with those ot
battery-powered aperation. Loading of the cirewt under
test is prevented over the entire range of 0 1o +1100
VDC by infinite input resistance at null, the benelit of a
newly developed 1100 VDC reference supplv. Batrery
operation assuring portability and complete isolation
from the power line, is made possible by the use of an et
ticient dedo<de converter 1o boost battery voltage to uan
accurately established 1100 volts. The 1100v reference
supply is regulated by comparing a sample of its poter

tidl 1o that of aged and matched zener diodes with

high-gain. extremely stable DC amplifier

The reference voltage is applied across a Kelvin-Varley
voltage divider with three decades of Fluke-manutuc-
tured precision wirewound resistors plus a high reso-
lution interpolating verner for fivesdigit readout. Input
resistunce ol the Kelvin-Varleyv divider is 1.1 megohm
resulting in extremely low maximum power dissipation
of 1.1 watts at 1100 volts, a factor cnitical 1o battery

aperation

From 0 to £1100 VDC. the 893A directly compares the
voltmeter input voltage to the Kelvin-Varley divider
output voltage by means of a ngh input impedance null
detector. Thus, the instrument operates potentiometri-
cally over its entire range, with infinite input resistance
at null (zero meter deflection). thereby eliminating
source loading error.  Because ol the very high input
resistance of the null detector, oft-null input resistance

1s extremely high also.

End scale null detlection (difference between unknown

imput voltage und Kelvin-Varley output voltage) is 1 mil-
livolt to 100 volis in six ranges. Null range switching
is automatic with instrument input range so that maxi-
mum meter resolution §s g constant | ppm ol runge

ahove | VDC
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SOLID-STATE
DIFFERENTIAL VOLTMETER

893A
893AR

AC/DC

FEATURES:

® Infinite Input Resistance from 0 to £1100 VDC
DC Accuracy +£0.01% of Input

AC Accuracy +0.05% of Input

All-Solid-State

Battery and Grounded Recorder Options
Resolution 1 ppm of Range

Continuous Dial Rotation

Jre— —
The null detector is o DC amplifier with high sensitivity

ind stability obtained through the use of a FET-chopper-
stubilized circuit.  Input resistance ol the null detector
is 100 megohms tor the 100v through 0.1v null ranges,

and 10 megohms on the 0.01 and 0.001v null ranges

For AC measurements, Models 893A and R93AR utilize
g low-noise AC to DC converter providing a useful fre-
quency range from 5 Hz to 100 kHz and maintaining
excellent accuraey to 1 mv, Above 1% ol range, con-
verter noise is alwavs less than 5 ppm of range. En-
vironmental and long-term stabilities of the sohd-state

converter are among outstanding design parameters

The recorder output module and the rechargeable bat-
tery pack are optional and may be included initially o
added at a later date. The recorder output terminals are
completely isolated from the internal circuitry and the
low termunal 1s grounded. This enables the istrument
to drive any recorder regardless of mput isolation char-

acterisncs

The mstrument may be operated as a conventional voli
meter to rapdly determine the input to £3% ol range
In this mode, input resistance is an excellent 100 meg-
ohms. Operator features include large, in-line readout
with 360Y rotation of voltage dials, virtual immunity to
damage by accidental overload, and automatic decimal

switching with range




AS ADIFFERENTIAL VOLTMETER

DC ACCURACY: +(0.01% of input + 0.001% of range +10 uv)
from 0 10 +1100 VDC at 23°C +2°C, up 10 80% RH. +(0.02%
of input + 0.001% of range + 10 uv) from 0 to £1100 VDC,
from 10°C 1o 40°C up to 70% RH.

AC ACCURACY (% of input):

At 239C +29C, less than 70% RH.

50 Hz to 10 kHz; 0.001 10 500 VAC; +0.05% of input +25 uv)
500 to 1100 VAC; +0.1% of input

Over range of 109C 1o 40°C, less than 70% RH,

SHzto 10Hz; 0.001 1o 1100 VAC; £ 1% of input + 250 uv)
10Hz 1o 20 Hz; 0.001 to 1100 VAC; £(0.5 % of input + 100 uv)
20Hz 1o 50 Hz; 0.001 1o 1100 VAC; £(0.15% of input + 25 uv)
50 Hz 1o D kHz; 0.001 to 110 VAC; £10.1 % of input + 25 uv)

11010 1100 VAC; + 0,15% of input
20kHz to 50kHz; 0.001 to 110 VAC; +(0.15% of input +25 uv)
50 kHz 10 100 kHz; 0.001 to 110VAC; £ 0.5 % of input

INPUT RANGES: 1, 10, 100, 1000 VAC and +DC, each with
10% overranging capability.

NULL RANGES: Input Range Null Ranges

v 0.001,0.01,0.1v
10v 0.001,0.01,0.1, 1v
100v 0.01,0.1, 1, 10v
1000v 0.1,1,10, 100v

DC INPUT RESISTANCE: Infinite at null from 0 to 1100 VDC.
AC INPUT IMPEDANCE: 1 megohm, 20 pf.

METER RESOLUTION: 10 uv maximum (1 ppm of range
above 1v, 10 ppm of 1v range),

VOLTAGE DIAL RESOLUTION:
range).

10 uv maximum (10 ppm of

AS A CONVENTIONAL VOLTMETER

DC ACCURACY: +3% of range.

AC ACCURACY: +3% of range within frequency and voltage
ranges listed under "AC accuracy as a differential voltmeter",

RANGE AND INPUT RESISTANCE:

RANGE DC INPUT RESISTANCE  AC INPUT IMP.
1000-0-1000 100 M 1M 20 pf
100-0-100 100 M 1M 20pf
10-0-10 100 M 1M 20 pf
1-01 100 M 1M 20pf
*0.1-0-0.1 100 M 1M 20 pf
*0.01-0-0.01 10 M 1M 20pf
*0.001-0-0.001 10 M 1M 20pf

NOTE: 10% oversranging capability. *These ranges obtained

using null ranges with all readout dials at zero.

GENERAL

ELECTRICAL DESIGN: Completely solid-state.

INPUT RESISTANCE OF NULL DETECTOR: 100 megohms
on all ranges except 10 megohms on 0.01 and 0.001v ranges.

REFERENCE ELEMENT:
diodes.

REGULATION OF REFERENCE SUPPLY: 0.0005% for a 10%
line voltage change,

Temperature compensated zener
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SPECIFICATIONS

REFERENCE STABILITY (peak-to-peak):
10 ppm per hour 40 ppm per month
20 ppm per day 90 ppm per year

KELVIN-VARLEY DIVIDER ACCURACY:
setting above 1/10 of full scale.

RECORDER OUTPUT: Available as option 02, adjustable from
0 to +0.2v for end scale null deflection. Low side grounded.
Loading does not affect null deflection accuracy.

POLARITY: Reversible via front panel switch.
WARMUP TIME: Less than 1 minute

DC COMMON MODE REJECTION:
mon mode voltage)

AC COMMON MODE REJECTION: Up to 100v peak-to-peak
50 - 500 Hz produces no measurable instrument error.

OPERATING TEMPERATURE RANGE: Within DC accuracy
specifications from 10°C to 40°C: Derate DC accuracy out-
side these limits to 09C and 50°C at 15 ppm/©C.

Within AC accuracy specifications from 10°C to 40°C, derate
at 40 ppm/9C outside those limits to 0°C and 50°C.

STORAGE TEMPERATURE RANGE:
893A (line power only)
~40°C 10 +70°C
893A (line and rechargeable batteries)
—40°C 10 +60°C

HUMIDITY: Up to 80% RH below 25°C
Up to 70% RH above 25°C

SHOCK AND VIBRATION: Meets MIL-T-945A,

INPUT POWER: Mode! B93A and B93AR, 115/230 VAC +10%,
50 - 500 Hz, approximately 4 watts; with -01 option, operates
from rechargeable batteries or 115/230 VAC £10%, 50 - 500 Hz,
approximately 8 watts during recharge while operating on line
{16 hours to recharge, 8 hours minimum operation on full
charge).

+0.005% of dial

120 db (1 uv/volt of com-

NOTE: Switch incarporated for changing from 115 VAC to
SIZE: 230 VAC operation
B93A - BY%" wide x 7" high x 10%" deep.

(215 = 172.7 x 26.0 cm)
BA3AR - 17" wide x 3%" high x 12%" deep.(43.1 x 88 x
31.3 €M) (19" wide after installation of mounting

WEIGHT: (approximate) brackets)

893A or BI93AR - 12 Ibs. (5.44ka)
Battery Power Option - 2 Ibs.
Recorder Output Option - 0.3 |bs.

MOUNTING:
893A Carrying handle detents into custom designed feet
for use as a tilt-up bail. Optional brackets MEE-

7008 used for 19" EIA rack mounting.

893AR Selfssupporting on custom-designed feet and in-
cluded tilt bail. Rack mountable with optional
brackets MEE-7001 or optional 18" chassis slides
MEE-8078.
PRICE:
893A - $1,195.00 B93AR - $1,195.00
OPTIONS:

Battery Power (-01) - $100.00 (available for B93A only)
Recorder Output {-02) - $50.00

ACCESSORIES:
893AR Rack Mounting Brackets MEE-7001 - $15.00
893A Rack Mounting Brackets MEE-7008 - $30.00
B93AR 18" Chassis slides MEE-BO78 - $50.00

All Prices f.0.b. factory, Mountlake Terrace, Washington.



All-solid-state Model BY95A DC Differential Voltmeter
achieves an absolute accuracy of +(25 parts per million
of input «1 ppm of range <5 uv) from 0 to +1100 VDC.
Over the entire range irom 0 to :1100 VDC, the B95A
offers infinite input resistance at null, made possible
through the incorporation of a unique Fluke solid-state,
photo-chopper-stabilized 1100 VDC reference supply.
This supply is calibrated against a zener EMF with
state-of-the-art stability and temperature coefficient
parameters. Due to the excellent stability of the zener
supply, the overall stability of the 1100 VDC reference
is better than 5 ppm peak-to-peak per hour, and 8 ppm
peak-to-peak per day,

The reference voltage is applied across a Kelvin-Varley
voltage divider with four decades of Fluke-manufactured
precision wirewound resistors plus high-resolution
interpolating vernier for six-digit readout. Critical
resistors of the divider are temperature coefficient
grouped to better than 0.5 ppm/"C. Ratio stability of
the Kelvin-Varley resistor decades is within 5 ppm/year.

From 0 to +1100 VDC, the 895A directly compares the
voltmeter input voltage to the Kelvin-Varley divider
output voltage by means of a high input impedance null
detector. Thus, the instrument operates potentiometri-
cally over its entire range, with infinite input resistance
at null (zero meter deflection), thereby eliminating
source loading error. Because of the very high input
resistance of the null detector, off-null input resistance
is extremely high also, typically in the order of thousands
of megohms per volt of input.

End scale null deflection (difference between unknown
input voltage and Kelvin-Varley output voltage) is 100 uv
to 100V in seven ranges. Null range switching is auto-
matic with instrument input range switching so that
maximum meter resolution is a constant 0, 1 ppm of
range above 1 VDC.,
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SOLID STATE

DIFFERENTIAL VOLTMETER

FEATURES

® [nfinite input resistance at null,
from 0 to £1100 VDC

® Absolute accuracy 0. 0025% of Input
® All Solid State

® Incorporates Ratiometer Capability
® 100 uv Full Scale Null Sensitivity

¢ (o 1100 VDC

¢ Resolution 0. 1 ppm of range

® Grounded recorder output

The null detector [s a DC amplifier with extreme sensi-
tivity and stability obtained through the use of a unique
high-gain, photo-chopper-stabilized solid-state circuit.
Input resistance of the null detector is an extreme 100
megohms on all ranges down to 0. 1V; 10 megohms on
the 0. 01V range; and 1 megohm on the 0. 001 and 0. 0001V
ranges. Transiormer coupling in the null detector pro-
vides complete isolation for the recorder output feature.
Low side of the 0 to 0. 5V full scale recorder output is
common to the chassis, assuring operation of the 895A
with virtually all recorders, regardless of input isolation
characteristics. Such excellent isolation provides
another application for the 895A; general purpose isola-
tion amplifier with a gain of 0, 5V/null-range sensitivity
setting,

The BY5A is also designed for those applications where
it is desired to obtain an extremely accurate ratio of one
voltage to another. By placing the front panel polarity
switch in the "RATIO" position, the Kelvin-Varley
divider is connected across rear panel posts for con-
nection to an external reference up to 1000 VDC. At
null, then, the voltage dial reading indicates the ratio
of front panel input to rear reference input.

The instrument may be operated as a conventional volt-
meter to rapidly determine the input to +3% of range.
In this mode, input resistance is an excellent 100 meg-
ohms. Operator features include large, in-line readout,
virtual immunity to damage by accidental overload, and
automatic decimal switching with range. All electrical
components are [low-soldered on glass-epoxy printed
circuit boards for ruggedness and reliability.

Model 895A is equipped with resilient feet and tilt-up
bail for bench use, Metal handles are available for
either single or side-by-side rack mounting.




SPECIFICATIONS

AS A DIFFERENTIAL VOLTMETER

ABSOLUTE ACCURACY: £(0.0025% of input +0, 0001% of
range + 5 uv) from 0 to +1100 VDC at 23°C +1°C (nominal
calibration temperature), less than 70% relative humidity.

+(0, 005% of input + 5 uv) from 0 to £1100 VDC, within the
temperature range of 16°C to 32°C (60" F to 90° F), less than
T0% relative humidity, Derate accuracy outside this temp-
erature range at 0, 000357,/° C to extremes of 0°C and 50° C.

NOTE: Thorough error analysis studies into total instrument
stability taking into account the documented stabilities of indi-
vidual components and utilizing probability and statistical
methods, indicate that typical instrument stability (defined as
a specification met by 80% to 907 of all instruments) is 20 ppm
(0. 002%) peak-to-peak per year. An instrument so categoriz-
ed need be calibrated only once per year to meet all specifica-
tions. Additional stability data upon request.

INPUT RANGES: 1, 10, 100, 1000 VDC with 107 over-ranging
capability.

NULL RANGES:

Input Range Null Ranges

1V 0.1, 0,01, 0.001, 0,0001 V

10 v 1, 0.1, 0.01, 0.001, 0.0001 V
100 V 10, 1, 0,1, 0.01, 0,001 V
1000 V 100, 10, 1, 0.1, 0,01 V

INPUT RESISTANCE: Infinite at null from 0 to +1100 VDC.

METER RESOLUTION: 1 uv maximum (0,1 ppm of range
above 1 VDC, 1 ppm of range below 1 VDC).

VOLTAGE DIAL RESOLUTION: 1 uv maximum (1 ppm of
range).

AS A CONVENTIONAL VOLTMETER
ACCURACY: +3% of range

RANGES AND INPUT RESISTANCE:

1000-0-1000 100 Megohm input resistance
100-0-100 100 Megohm input resistance
10-0-10 100 Megohm input resistance
1-0-1 100 Megohm input resistance

*0, 1-0-0.1 100 Megohm input resistance
*0.01-0-0, 01 10 Megohm input resistance
*0.001-0-0, 001 1 Megohm input resistance
*0. 0001-0-0. 0001 1 Megohm 1nput resistance

NOTE: 10% overranging capability. *These ranges obtained
using null ranges with all readout dials at zero.

AS A RATIOMETER

CIRCUIT: "RATIO" position of polarity switch places Kelvin-
Varley divider across rear panel binding posts for connection
to external reference input voltage, Null detector remains
between front panel input and Kelvin-Varley variable tap, At
null, voltage dial (Kelvin-Varley) setting indicates decimal
ratio of front panel input voltage to rear reference input volt-
age.

RATIO: Zero to unity (six-digit readout).

REFERENCE INPUT VOLTAGE: 0 to +1000 VDC with no
power derating over entire range.

RATIO ACCURACY:
+0, 0012% of setting at 0, 1 ratio and above
+0, 00012% of terminatl linearity below 0.1 ratio

TEMPERATURE COEFFICIENT OF RATIO:
0. 0001% of setting,/*C above 0.1 ratio
0. 000017 of terminal linearity/°C below 0.1 ratio

INPUT RESISTANCE OF NULL DETECTOR:
100 megohms on 100, 10, 1, and 0. 1V null ranges
10 megohms on 0. 01V null range
1 megohm on 0, 001 and 0, 0001V null ranges

REGULATION OF REFERENCE SUPPLY: 0.0002% for a 10%
line voltage change.

STABILITY OF REFERENCE SUPPLY:
0. 0005% peak-to-peak per hour
0. 0008% peak-to-peak per day
0. 0013% peak-to-peak per sixty days

STABILITY OF METER ZERO (includes noise): %2 uv for a
107 line voltage change on most sensitive (0. 0001V) null range.

KELVIN-VARLEY DIVIDER ACCURACY: +0.0012% of setting
from 1/10 full scale to full scale. +0.000127% terminal line-
arity below 1/10 [ull scale,

REFERENCE ELEMENT: Temperature compensated Zener
diodes.

WARM-UP TIME: 30 minutes.

RECORDER ISOLATION AMPLIFIER OUTPUT: Adjustable
from 0 to 0. 5V minimum for end-scale meter deflection,
source resistance 5K to BK, linearity better than +0. 5% of
end-scale. Gainas an isolation amplifier 1s (0, 5V/null-range
sensitivity),

POLARITY: Front panel switch selects +DC, -DC, and Ratio,

DC COMMON MODE REJECTION: 140 db or 0.1 uv/voit of
eommon mode voltage.

AC COMMON MODE REJECTION: 140 db at 50, 60, and 120
Hz; 120 db at 400 Hz and 1000 Hz,

OPERATING TEMPERATURE RANGE: 0°C to 50°C (32° F to
122°F). See Accuracy,

HUMIDITY: Within specifications up to 70% relative humidity.

STORAGE TEMPERATURE RANGE: -40°C to -70°C (-40°F
to 158°F),

SHOCK: Meets requirements of MIL-T-945A and MIL-S-901B.
VIBRATION: Meets requirements of MIL-T-945A.

INPUT POWER: 115/230 VAC £10%, 50 to 1000 Hz, 15 watts,
20 VA.

MOUNTING: Resilient feet provided for bench and portable
use. For side-by-side EIA Rack Mounting of two units, add
Adapter Kit 881A-103 (includes handle-brackets and key plate).
For EIA Rack Mounting of a single unit, add Adapter Kit 881A-
102 (includes brackets with handles).

SIZE: T high x 8-1/2" wide x 14-3/4" deep.
rack configurations) (17,7 x 21,5 x 37.4 cm)

(19" wide in

WEIGHT: 16 pounds. (7,25 kg )

PRICE: $1395.00
Rack Adapter Kit 881A-103 - $§15. 00
Rack Adapter Kit 8814-102 - $25. 00



931B

TRUE RMS
T — DIFFERENTIAL VOLTMETER

a1 any BiFERERT!

FEATURES:

e TRUE RMS RESPONSE
e ALL SOLID STATE
e +0.05% ACCURACY
e RECORDER OUTPUT
® 2Hz—2MHz BANDWIDTH

APPLICATIONS:

e VIBRATION, ACOUSTIC AND SEISMIC SCIENCES
e NOISE MEASUREMENTS
e POWER SUPPLY RIPPLE MEASUREMENTS
e SECONDARY AC MEASUREMENT STANDARD
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The all solid-state Model 9318 s designed for state of
the art rapid measurements of AC waveforms regardless
of their shupe. Accuracies to +0.05% of reading are ob-
tained in a simple 1o operate portable mstrument with a
five digit readout and automatic indicating decimal point,

The 931B employs the principle ol the differential
thermocouple transfer standard to obtain its high degree
of accuracy, incorporating unique Fluke solid-stute cir-
cuitry  to accomplish the thermal transfer  virtually
imstantancously and automatically as the voltage readom
dials are adjusted to their proper settng.

As with all Fluke differentiul voltmeters, the 931B
incorporates 4 “TVM™ or conventional direct-reading
mode for rapid indication of the RMS value of input.
Frequency response in TVM mode is 2 Hz to 2 MHz.
Response in the null or differential mode is 2 Hz to
I MHz.

Available options for the Model 931B are listed below.

Busic 9318 -
Option -01 -

BNC input, line powered,
BNC input, line or rechargeable battery
powered.

Rechargeable battery configurations incorporate Nickel-
Cadmium batteries for up 1o 22 hours of continuous
operation between recharging.

The operationul advantages of the 931B have been en-
hanced by the addition of a NULL DAMPING selector
switch.  This offers the operator the choice of normal
differential mode operation over the frequency range of
10 Hz to 1 MHz, or operation down to 2 Hz. Operation
of the 931B at Irequencies over 20 Hz while in the 2 Hz
mode is not recommended due 1o the slow response of
the meter cireuit.

Accuracy of measurement for each mode is graphically
shown in Figure 1.

The 931B series will withstund up to 1500V peak or

1000V RMS on any range under any combination of
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control settings with no damage. No reset is necessary.
and the instrument will function normally after re-
mavil of overload,

True RMS response is guaranteed through the use of
thermocouples, which by definition produce an output
due to the heating effect of an applied current, The
931B series finds many applications in AC measure-
ments where distortion is greater than the allowable
measurement error, where measurements involve wave-
forms over which there is no control of harmonic
content, and where non-sinusoidal waveforms are to be
measured, A DC output, proportional to meter de-
flection and accurate 1o within +1% of end scale, is
available for recording purposes or as an RMS to DC
converter.

The 931B series is packaged in a lightweight, compact
configuration. the same as used for Fluke solid-state
Resilient feet and tilt-up bail
are standard equipment for bench use. Kits are avail-
able for side<by -side or single unit mounting i a standard
EIA rack.

differential voltmeters.



AS A DIFFERENTIAL VOLTMETER
INPUT VOLTAGE RANGE

INPUT FREQUENCY RANGE
Null Damping Mode .
Normal Mode .

0.01 to 1100V RMS in five ranges of 0.1
1. 10, 100 and 1000V RMS, cach with 107% overranging.

2Hzto 10 Hz
10 Hz to 1| MHz

NULL RANGES (end scale percentage deviations from voltage dial setting)

10%-0- 10%

3%0- 3%
%0- 1%

0.3%-0-0.3%
0.1%-0-0.1 %

ACCURACY (at 239C +1°C)
2 Hz - 10 Hz Mode

2Hzto 3 Hz

3Hzto 5 Hz

S Hzto 10 Hz |
10 Hz - | MHz Mode

10 Hz to 30 Hz

30 Hz 10 50 kHz .
30 Hz to S0 kHz .
20 kHz to 50 kHz

S0 kHz to 100 kHz
100 kHz to 200 kHz .
200 kHz to 500 kHz .
500 kHz to 1 MHz

CREST FACTOR

(MID-BAND) .

(0.2% per scale division)
(0.1% per scale division)
(0.02% per scale division)
(0.01% per scale division)
(0.002% per scale division)

+1.0% of input. 0.01V to 1100V RMS
+0.5% of mput, 0.01V 1o 1100V RMS
+0.2% of input, 0.01V to 1100V RMS

+0.27% of input, 0.01V 1o 1100V RMS

+(0.05% of input +0.003% of range), 0.01V to 300V RMS
+0.17% of input, 500V 10 1100V RMS

+0.15% of input, 500V 1o 1100V RMS

+0.27% of input, 0.01V to 1100V RMS

+0.5% of input.0.01V 1o 1100V RMS*

+1.0% of inpur, 0.01V 10 1100V RMS*

o +3.07% of nput, 0.01V 10 1100V RMS

*input voltage X [requency product should not exceed 1 x 108 volt-hertz.

10 or 1500V peak.

TEMPERATURE COEFFICIENT OF ACCURACY

(0°C to 509C)
2Hzto 3Hz
3Hz 103 Hz
5 Hz to 30 Hz .
30 Hz to 30 kHz .
30 kHz 10 50 kHz
50 kHz to 200 kHz .
200 kHz 1o 1 MHz

AS A DIRECT (TVM) VOLTMETER
INPUT VOLTAGE RANGE

INPUT FREQUENCY RANGE .

ACCURACY (0YC 1o 509C)
10 Hz to S00 kHz
2 Hz to 2 MHz

CREST FACTOR

+0.1%/°C
+0.05%/9C
+0.025%/°C
+0.0025%/9C
+0.004%/°C
+0.01%/°C
+0.03%/°C

0.003V to 1100V RMS in eleven end scale ranges of
0.01 to 1000V in 1, 3 sequence, each with 10% over-
ranging.

2 Hz to 2MHz.

+3% of end scale

+8% of end scale

10 at end scale increasing proportionately to 30 at 1/3
scale or 1500V peak
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GENERAL
INPUT

INPUT IMPEDANCE

SHORT TERM STABILITY .

LONG TERM STABILITY

SPECIFICATIONS

BNC connector mounted on front panel.

I Megohm shunted by less than 8 pf at front panel
BNC connector.
Better than 0.005% per hour and 0.02% per day without

adjustment of front panel “CAL™ control.

Better than 0.01% for 30 days and 0.02% for 90 days,
reset to zero during periodic calibration,

NOTE: The stability figures are included in the accuraey specifications for the instrument.,

OVERLOAD PROTECTION .

LINE REGULATION

DC RECORDER OUTPUT

ENVIRONMENT:

OPERATING TEMPERATURE RANGE .

STORAGE TEMPERATURE RANGE:
Models 931B .
Models 931B-01 .

SHOCK AND VIBRATION

INPUT POWER:
Models 931B and 931B-01

MOUNTING

SIZE .

WEIGHT:
Models 931B
Maodels 931B-01

PRICES:
Model 931B
Model 931B-01

C51195.00
.$1295.00
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Transistor driver and relay protect instrument from
damage by overloads up to 1500V peak or 1000V
RMS on any range and automatically reset upon removal
of averload.

Better than 0.00037 for a 107 line voltage change from

nominal.

Linear, proportional 1o meter deflection, Either 1 VDC
at end scale (1K output resistance). or adjustable from
0o 1 VDC at end scale. Accuruey of ourpur (0°C 1o
50°C): 10 Hz 1o 300 kHz -+ 1% of end scale

2Hz to 2MHz - +57F of end scale

09C 1o 50VC

-409C 10 +70°C
40°C 10 +60°C

Meets the hammer-blow shoek and all variable and fixed
frequency vibration requirements of MIL-T-945A.

113/230 VAC 5040 Hz. 3 wans

22 hours minimum operation [rom mternal rechargeable
Nickle-Cadmium batteries und mput power ol 24 watis
required Tor recharging while operating Model 931B-01

Resilient feet provided for bench and portable use. For
side-by-side EIA Rack Mounting of two units, add
Adapter kit 881 A-103 (includes handle-brackets and key
plate.)  For EIA Rack Mounting ol a single unit, add
Adapter Kit 881A-102 (includes brackets with handles).
7 high x 822" wide x 114" deep. (197 wide in rack

configurations). (17.8 x 21.6 x 29.9 ¢cm)

I 1% pounds.(5.21 kg)
15 pounds.

Ruck adapter kit 881A-102 . . . . S$25.00
Rack adapter kit 881A-103 . . . . . 15.00
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Fluke calibrators answer the need for wide range calibration
applications. QOutputs are dialed up using decade switches
and the accuracy and stability of these instruments are able
to satisfy the most critical requirements for a precision cali-
bration or voltage reference source.

Fluke ac and dc voltage and current calibrators combine
ruggedness and reliability with extreme accuracy and stabi-
lity. The results are standards lab instruments that are at
home in the calibration lab or on the production line.

DC Calibrators employ either especially processed and sel-
ected Zener diodes housed in temperature-controlled ovens
to produce an exceptionally stable reference or ultra-stable
solid state reference amplifiers to achieve the highest pos-
sible degree of accuracy. Reference amplifiers are prac-
tically immune to temperature changes and are now the
preferred reference for state-of-the-art calibrators. All dc
calibrators employ overvoltage and overcurrent protection
to ensure against damage to equipment in the event of
component failure or operator error. All solid state circuit-
ry is conservatively designed to run cool without needing
cooling fans. Instruments are suited to either bench top or
rack mount operation using the optional rack mount hard-
ware.

AC calibration is achieved using Fluke's new 5200A/5205A
precision Calibration System. This state-of-the-art system
delivers frequencies from 10 Hz to 1.2 MHz at outputs up
to 1200V. Ease of operation, low distortion, and high relia-
bility make this equipment ideal for production ac calibra-
tion on the assembly line or as a working standard in the
calibrations laboratory.

Fluke offers the convenience of ac/dc voltage, current and
resistance calibration in one instrument in the Model 760A
Meter Calibrator. This popular instrument finds a wide
range of applications in the calibration lab or on the produc-
tion line. For on-site calibrations, Fluke’s new Model 515A
Portable Calibrator offers precision ac voltage, dc voltage
and resistance standards in a unit weighing only 13 pounds.
Basic accuracy for the 515A is specified for a full year over
a wide temperature range to assure the utmaost in versatility
and reliability.

Consult the following selection guide to find the Fluke
calibrator meeting your general requirements, Then, look
at the detail specifications in the following pages to locate
the instrument meeting your exact requirements.

CALIBRATOR SELECTION GUIDE

= — — i =
Madel | - 3328 332D T 33308 3354 335D 3414 3434 3824 5154 52004 760A |
s s SN -~ - ks B 1 .l i e !
Function devolts | dc volts | dec volts de valts! de volts! dc volts de volts devaolts ac/de volts ac volts ac/devolts |
| dccurrent de current ohms current, ohms
Basic accuracy 0.002% 0.001% 0.003% 0.002% 0.001% 0.005% 0.002% 0.01% 0.003% 0.02% 0.05%
voltage de volts 30 Hz “2] dec volts
o g |
O_EOE% @c;_g: A | 20 kHz ‘ 02 n:cq:a ts
nefent | 0.015% 1K} | de current
to 1M 0.25%
ac current
0.1% ohms
—_— — — L I — ki
Range 010 1100V | Dto 1700V | D10 1100V | Oto 1700V | Dto 1100V | Oto 1100V | 010 1100V 0 to 50V 1o 100V dc 0 to 100vE | 1mV - 1000V
Oto 0to2A 1V, 10V, TuAI0A
100 ma | 100V ac 152-10M82
| to 10 M2
I | =l
Max. output I 50mA 50mA 100mA 50mA 50mA 25mA 25mA 2A to 10mA de 50 ma 104
current | | | | and ac volts
Regulation 0.0002% 0.0002% 5 ppm of 0.0002% 0.0002% 0.0005% | 0.0005% 0.0005% | {at 100V de) | 0.001% line | 0.05% line
Line-toad output | +5 ppm-lpad | 0.005% |oad
| (volts) <10 ppm-line | (10Hz-
5 ppm of 20kHz)
range
{current)
Stability 0001%/mo | Sppm/mo | 15ppm/mo | 0.001%/mo | Sppm/mo | 0003%/mo | 0.0015%/mo | 0.008%/mo | Within per- | 0.006%/24 | Within per- |
(voltage) formance |  hours tormance |
30ppm/mo specs for famplitude | specs for
| {current} 12 manths 0.05%/24 12 months
| | hours
| (frequency |
T i - £
Ripple & 20-40uV 20-40uV 60-200uV 20-40uV 2040uV <100uV <50uV 0.002% | <0.01% RMS Note 4 0.5% dc
Noise 20nATuA | | of range at 100V dec

Tincludes 0.002% differential voltmeter an:ﬁiqh;ﬁull detector in same unit

3reduced regulation above 20 kHz

2reduced accuracy at higher frequencies

4total harmonic distortion & noise: 0.04% 10 Hz-100 kHz, 0,3% 100 kHz-500kHz, 1% 500 kHz-1 MHz

Sdistortion 0.5% and noise 0.1% ac
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FEATURES
0. 002% Calibration Accuracy
Entirely Solid State (No Cooling Fans)
Overcurrent and Overvoltage Protection
0.1 ppm Resolution
7 inch Panel Height
Remote Sensing
All Circuitry Shielded and Guarded

Model 332B is an extremely stable voltage stand-
ard, which will deliver any desired output voltage
up to 1111 volts with an accuracy of 0. 002%. The
instrument is designed to satisfy the most critical
requirements for a precision calibrator or voltage
reference source. The outstanding regulation and
environmental specifications and the overvoltage
and overcurrent protection features indicate that
the instrument is well suited for day to day use
on the production line as well as in controlled
laboratory environment.

Output voltage is set by seven in-line decade
switches to provide 0, 1 part per million resolution
in each voltage range. Three voltage ranges
provide full scale outputs of 0-11, 0-111, or
0-1111 volts, Output current for any range is
rated at 0 to 50 milliamperes,

Overcurrent and overvoltage limits are provided
to afford protection in the event of component
failure or operator error. The current limit may
be set to operate at any level from 1.0 ma to
60 ma by means of a continuously adjustable
front panel control. When limiting begins, a
panel light illuminates. When the overload is
removed, the supply returns to normal operation,
Continuous limiting will not harm the supply. The
overvoltage trip may be set to operate at any point
from 10% to 110% of each voltage range by a con-
tinuously variable front panel control. In the event
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the set point is exceeded, the calibrator is im-
mediately returned to standby mode and the output
is disconnected from the load. Normal operation
may be restored by returning the power switch to
STANDBY and then toc OPERATE.

All circuitry in the 332B is conpletely solid state.
The heating effects of vacuum tube filaments is
thus eliminated. In order to further reduce heat
dissipation in the instrument, incoming power is
preregulated to deliver only the required output
power. As a result, there is very little temper-
ature rise at any operating level and no fans or
other extraneous cooling methods are required.
Adverse effects of heat on components is elimi-
nated and reliability and stability are significantly
improved.

The main regulating loop, which controls the output
voltage, consists of a chopper stabilized amplifier
having more than 180 db of gain at DC. OQutput
voltage is controlled by a sample string consisting
of Fluke-manufactured precision wire wound
resistors that are carefully selected and matched
for resistance ratio and very low temperature co-
efficient, The voltage reference element is a
specially processed and selected zener diode with
extensive test history of stable operation. The
diode is housed in a proportionally controlled
zener oven along with the associated constant
current source to provide an exceptionally stable
reference, STANDBY position of the power switch
supplies power to the zener oven and all control
circuitry,

Mechanical construction utilizes plug-in, glass-
epoxy printed circuit boards flow-soldered by a
unique Fluke process. For rack mounting, the
332B requires only 7 inches of rack space and
side panels are tapped for mounting standard
chassis slides. Resilient rubber feet are also
provided for bench top use.




OUTPUT VOLTAGE: 0to 1111.1110 VDC.

VOLTAGE RANGES: 10, 100, and 1000V ranges with outputs
as follows:

0to 11.111110 (1 uv steps)

0to111.11110 (10 uy steps)

0to 1111.1110 (100 uv steps)

RESOLUTION: 0.1 ppm of range (1 uv maximum).

ACCURACY OF OUTPUT: (For 90 Days)

10V range - +(0. 0027 of setting + 10 uv)
100V range - +(0. 0027 of setting + 0. 00002% of range)
1000V range - (0. 0027 of setting + 0. 00002% of range)

NOTL: The above accuracies are absolute, relative to NBS standards,
and include effects of stability, line regulation, load regulation, apd
calibration uncertainties under standurd reference conditions of 23°C
+ 1 C und up 1o 707 relative humidity.

TEMPERATURE COEFFICIENT OF OUTPUT: Less than
(0, 00027 of setting + 1 uv) per *C from 0°C to +50°C.

STABILITY OF OUTPUT: (At standard reference conditions
described under ACCURACY OF OUTPUT).

10V range
+(0.001% of setting + 10 uv) per month
+(0.002% of setting + 20 uv) per year

100V and 1000V ranges
+(0.001% of setting + 20 uv) per month
+(0.002% of setting + 40 uv) per year

OUTPUT CURRENT: 0 to 50 milliamperes at any output
voltage.

OVERCURRENT PROTECTION: Automatically limits output
current at any preset level between 1 ma and 60 ma via con-
tinuously variable front panel control, Panel lamp illuminates
during limiting. Normal operation restored upon removal of
overload.

OVERVOLTAGE PROTECTION: Automatically disables output
voltage if level exceeds setting of front panel control. Continu-
ously variable from 107 to 1107 of each range. Manual reset.

DESIGN: All solid-state throughout (no vacuum tubes),

RIPPLE AND NOBE :
10V range - less than 20 uv RMS
100V range - less than 30 uv RMS
1000V range - less than 40 uv RMS

OUTPUT RESISTANCE: Less than 0, 0005 ohms or (0. 0001Eg)
ohms (whichever is greater) at DC.

SETTLING TIME: Typically, within 10 ppm of final output, less
than 20 seconds after a range change,
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SPECIFICATIONS

LINE REGULATION: 0.0002% of setting or 10 uv for a 10%
line voltage change {rom nominal.

LOAD REGULATION: 0.0002% of setting or 10 uv for full
load change,

COMMON MODE REJECTION: Better than 140 db from DC
to 400 Hz, up to 700V RMS or 1000 VDC. (Output voltage
changes less than 10-7 of the applied common mode voltage. )

[SOLATION: Either output terminal may be floated up to 1000
VDC from chassis ground,

TERMINAL CONFIGURATION: Voltage output - 2 terminals
Remote sense - 2 terminals
Guard -1 terminal
Chassis -1 terminal

REMOTE SENSE: Separate terminals are provided for sensing the
output voltage directly ut the load, reducing errors due to voltage
drop in connecting wires between the instrument and loud,

METER (switch selectable): 0 - 1200 VDC
0 - 60 ma

OPERATING TEMPERATURE RANGE: 0°C to 50°C (see
ACCURACY OF OUTPUT and TEMPERATURE COEFFICIENT
OF OUTPUT).

STORAGE TEMPERATURE RANGE: -40°C to +65°C.
RELATIVE HUMIDITY: 0 to 707,

SHOCK: Meets all test requirements of MIL-T-945A, rigidly
mounted or rack-mounted with slides.

VIBRATION: Meets all test requirements of Mil-T-945A,
rigidly mounted or rack-mounted with slides.

ALTITUDE: 10,000 ft, operating; 50, 000 ft. non-operating.
FUNGUS NUTRIENTS: None.

MERCURIC COMPONENTS: None,

FUSES: One power line fuse, one high voltage fuse,

INPUT POWER: 115/230 VAC £10%, 50 - 60 Hz, single phase.
Approximately 130 VA fully loaded.

SIZE: 7" high x 19" wide x 18" behind panel.
(178 x 48.2 x 45.7cm)
WEIGHT: 60 lbs. (27.21 kg)

MOUNTING: Standard EIA relay rack (tapped for attachment
of slides); resilient feet provided for bench use,

PRICE: $2595.00.

All prices are f. 0. b. factory, Mountlake Terrace, Washington,



FEATURES
e 0.001% Accuracy
Entirely Solid State (No Cooling Fans)
Overcurrent and Overvoltage Protection
0.1 ppm Resolution
7 inch Panel Height
Remote Sensing
All Circuitry Shielded and Guarded

Model 332D is an extremely stable voltage standard,
which will deliver any desired output voltage up to 1111
volts with an accuracy of 0.001%. The instrument is
designed to satisfy the most critical requirements for a
precision calibrator or voltage reference source. The out-
standing regulation and environmental specifications and
the overvoltage and overcurrent protection features in-
dicate that the instrument is well suited for day to day
use in a controlled laboratory environment.

Calibration of each instrument is referenced to zero error
as defined by the primary standards of the John
Fluke Mfg. Co., and these standards are certified by the
company as being directly traceable to national stand-
ards maintained by NBS. Through historical data and
techniques used by the company, it can be shown that
the initial calibration of each full range setting of the
instrument differs from the theoretical absolute value
by no more than the following:

LEVEL UNCERTAINTY
Up to 10 VDC 3 ppm
10 VDC to 100 VDC 4 ppm
100 VDC to 1000 VDC 7 ppm

Further, linearity within a range is calibrated using a
Fluke Model 720A constant-current (Kelvin-Varley)
divider which is self-calibrating using the ratio (relative)
technique. Maximum error contributed during linearity
calibration should not exceed 1.5 ppm.
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DC VOLTAGE STANDARD

If it is desired that the unit be referenced to local
standards, each full range setting should be calibrated
to such standards. The statement of accuracy then
becomes, in fact, a statement of the stability of the
imstrument,

Output voltage is set by seven in-line decade switches
to provide 0.1 part per million resolution in each volt-
age range. Three voltage ranges provide full scale outputs
of 0-11, 0-111, or 0-1111 volts. Qutput current for any
range is rated at 0 to 50 milliamperes.

Overcurrent and overvoltage limits are provided to afford
protection in the event of component failure or operator
error.  The current limit may be set to operate at any
level from 1.0 ma to 60 ma by means of a continuously
adjustable front panel control. When limiting begins, a
panel light illuminates. When the overload is removed,
the supply returns to normal operation. Continuous
limiting will not harm the supply. The overvoltage trip
may be set to operate at any point from 10% to 110%
of each voltage range by a continuously variable front
panel control. In the event the set point is exceeded,
the calibrator is immediately returned to standby mode
and the output is disconnected from the load. Normal
operation may be restored by returning the power
switch to STANDBY and then to OPERATE.

All circuitry in the 332D is completely solid state. The
heating effects of vacuum tube filaments is thus elimina-
ted. In order to further reduce heat dissipation in the
instrument, incoming power is preregulated to deliver
only the required output power. As a result, there is
very little temperature rise at any operating level and
no fans or other extraneous cooling methods are re-
quired.  Adverse effects of heat on components is
eliminated and reliability and stability are significantly
improved.

Mechanical construction utilizes plug-in, glass-epoxy
printed circuit boards flow-soldered by a unique Fluke
process. For rack mounting, the 332D requires only
7 inches of rack space and side panels are tapped for
mounting standard chassis slides, Resilient rubber feet
are also provided for bench top use.




OUTPUT VOLTAGE: Oto 1111,1110 VDC.

OUTPUT CURRENT: 0 to 50 milliamperes at any output
voltage.

VOLTAGE RANGES:

outputs as [ollows:
Oto 11111110 (1 uv steps)
Oto 111.11110 (10 uv steps)
Oto 11111110 (100 uv steps)

10, 100, and 1000V ranges with

RESOLUTION: 0.1 ppm of range (1 uv maximum).

ACCURACY OF OUTPUT: (For 60 Days)
10V range - £(0.001% of setting + 10 uV)
100V range - £(0.001% of setting + 0.00002% of
range)
1000V range - £(0.0015% of setting + 0.00002% of

range)

NOTE: The above accuracies are absolute, relative to NBS

standards, and include effects of stability, line regulation,

load regulation, and calibration uncertainties under stan-

dard reference conditions of 23°C +1°C and up to 70%

relative humidity.

STABILITY OF OUTPUT: (At standard reference con-
ditions described under ACCURACY OF OUTPUT).

10V Range

+(5 ppm of setting + 7 uV) per month
100V and 1000V Range

+(5 ppm of setting + 30 uV) per month

OVERCURRENT PROTECTION:  Automatically limits
output current at any preset level between | ma and 60 ma
via continuously variable front panel control. Panel lamp
illuminates during limiting. Normal operation restored upon
removal of overload.

OVERVOLTAGE PROTECTION: Automatically disables
output voltage if level exceeds setting of front panel control.
Continuously variable from 10% to 110% of each range.
Manual reset.

DESIGN: Al solid-state throughout (no vacuum tubes).

RIPPLE AND NOISE :
10V range - less than 20 uv RMS
100V range - less than 30 uv RMS
1000V range - less than 40 uv RMS

OUTPUT RESISTANCE: Less than 0.0005 ohms or
(0.0001E) ohms (whichever is greater) at DC.

SETTLING TIME: Typically. within 10 ppm of final out-

put, less than 20 seconds after a range change.

- SPECIFICATIONS

LINE REGULATION: 0.0002% of setting or 10 uv for a
10% line voltage change from nominal.

LOAD REGULATION: 0.0002% of setting or 10 uv for a
full load change.

COMMON MODE REJECTION: Better than 140 db from
DC to 400 Hz, up to 700V RMS or 1000 VDC. (Output
voltage changes less than 10-7 of the applied common mode
voltage.)

ISOLATION: Either output terminal may be floated up to
1000 VDC from chassis ground.

TERMINAL CONFIGURATION:
Voltage output 2 terminals
Remote sense 2 terminals
Guard - | terminal
Chassis | terminal

REMOTE SENSE: Separate terminals are provided for
sensing the output voltage directly at the load. reducing
errors due to voltage drop in connecting wires between the
instrument and load.

METER (switch selectable): 0- 1200 VDC
0-60 ma

OPERATING TEMPERATURE RANGE: 00C to 500C
(see ACCURACY OF OUTPUT and TEMPERATURE CO-
EFFICIENT OF OUTPUT).

STORAGE TEMPERATURE RANGE: —400C to +650C.
RELATIVE HUMIDITY: 0 to 70%.

SHOCK: Meets all test requirements of MIL-T-945A,
rigidly mounted or rack-mounted with slides.

VIBRATION: Meets all test requirements of MIL-T-945A,
rigidly mounted or rack-mounted with slides,

ALTITUDE: 10,000 ft. operating; 50,000 ft. non-operating.
FUSES: One power line fuse, one high voltage fuse.

INPUT POWER: 115/230 VAC +10%, 50 - 60 Hz, single
phase. Approximately 130 VA fully loaded.
SIZE: 77 high x 19" wide x 18" behind panel.

(17.8 x 48.2 x 45.7cm)
WEIGHT: 60 lbs. (27.21 kg)

MOUNTING: Standard EIA relay rack (tapped for at-
tachment of slides); resilient feet provided for bench use.

PRICE: $2995.00

All prices are f.0.b. factory, Mountlake Terrace, Washington.
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FLUKE ~alibratoy 3330B

FEATURES:
®  Calibrated voltage to 1100V
¢  Calibrated current to 110 ma
® Four terminal output - floating and guarded
®  Voltage/current limit and crowbar protection
» DTL-TTL logic compatable program inputs
PROGRAMMABLE FOR:
®  Mode - Current or voltage
- Range - 1000V or 100 ma in three ranges
. Level - 0 to 110% of range, seven decades
®  Voltage/current limit - 10% steps within range
@ Polarity
®  Crowbar
®  Standby - operate
OUTPUT ACCURACY:
®  .003% voltage mode
*  .006% current mode

a (See Specifications)
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The Model 3330B now offers the newest parameter
required for calibration systems - - - programmability.
The unit may be programmed for analog DC outputs
within .003% of command from 0 to £1111 VDC in
three ranges. In addition to analog voltage outputs,
the 3330B is a programmable DC current calibrator
accurate to +.006% of programmed value.

One input line programs from voltage to current mode.
Output in current mode is 0 to 111 ma in three ranges
using the same control lines as in voltage mode. Com-
pliance voltages up to 1000 VDC are available on the |
and 10 ma ranges, and 500 VDC on the 100 ma range.

For protection and system versalitity, the 3330B offers
independent control of current and voltage limits in
both modes of operation, plus a single-line control
crowbar for safe switching of loads. While operating
in the voltage mode, the unit can be programmed to
limit current for protection against catastrophic load
failure such as might be encountered in repetitious
testing of components. In the current mode, the voltage
trip point can be programmed to trip the output to
zero if a faulty program or equipment failure causes
the voltage to exceed the command value. When
ever current through the load is being limited, or
when the output trip has functioned, a contact closure
flags the control system as an alarm. Continuous
operation is resumed after removal of overload. After
voltage trip-out, the instrument is restored to normal
operation by programming to operate from standby.

All program input lines to the unit are applied to semi-
conductors, not relay coils that require driving currents.

Thus, interface with DTL and TTL solid-state logic is
possible. Logic | (0 £.5 VDC or contact closure) on
any input line requires no current from the source; a
small amount (2.5 ma) of current sinking is the only
requirement,

The 3330B utilizes a new reference amplifier for best
possible control of the output versus time and temper-
ature. Reference stability is checked for long periods
of time, and TC is carefully documented. Reference
voltage will typically remain within 10 ppm peak-to-peak
over several months duration. Because the reference is
not ovened, warmup is extremely fast.

The error amplifier of the 3330B includes a solid-state
low-noise FET chopper, eliminating replacement of
mechanical devices due to wear. All precision re-
sistors are manufactured by Fluke for best possible
accuracy, stability, and temperature coefficient of re-
sistance. TC of critical resistors is held to better than
1 ppm/°C.

Full control of the instrument is possible from the front
panel, as well as by programming lines. Remote pro-
gramming can be overridden at the front panel if desired.

The Model 3330B is housed in the latest Fluke custom-
designed package, requiring only 7 inches of ruck space.

Specifications

CONSTANT VOLTAGE MODE

ANALOG OUTPUTS:
10V range -0 to 11111110V (1 uv steps)
100V range -0 to 111.11110V (10 uv steps)
1000V range -0 to 1111.1110V (100 uv steps)

ACCURACY OF OUTPUT (% of Programmed Level):
10V range - +0.003% or +30 uv
100V range - +0.003% or +£300 uy
1000V range - +0.003% or £3 mv

NOTE: Above accuracies apply for 90 days at standard reference
conditionsof 23°9C + 1°C (nominal calibration temperature, con—
stant line voltage, up to 70% relative humidity, and constant
external load.) With uninterrupted operation for more than one

hour at loads greater than 25 mA, the specified accuracy is
+0.005% over an operating temperature range of 23°C +5°C,

OUTPUT CURRENT:
10V and 100V ranges - 0 to 100 milliamperes at any
programmed level.

1000V range - 0 to 50 milliamperes at any pro-
grammed level.
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TEMPERATURE COEFFICIENT OF OUTPUT: Less
than 4 ppm of output or 4 ppm of range/°C.

STABILITY OF OUTPUT (ppm of programmed level):

10V range 5 ppm or 10 uv/day
15 ppm or 30 uy/month
100V range - 5 ppm or 100 uv/day

15 ppm or 300 uv/month
1000V range - 5 ppm or | mv/day
15 ppm or 3 my/month

NOTE: Stabilities apply at standard conditions des-
cribed under accuracy of output.

RIPPLE AND NOISE:

Up to 50 ma Load Up to 100 ma Load
10V range 60 uv rms 100 uv rms
100V range 70 uv 100 uy
1000V range 100 uv 200 uv

LINE/LOAD REGULATION: 5 ppm of programmed
level or 2 ppm of range for combined 10% line voltage
and full load changes.



CONSTANT CURRENT MODE

ANALOG OUTPUTS:
| marange -0 to 1.1111110 ma (0.1 na steps)
10 marange-0to 11.111110 ma (1 na step)
100 ma range -0 to 111.11110 ma (10 na steps)

ACCURACY OF OUTPUT:
+0.006% of programmed level, or 0.0006% of current
range.

NOTE: Accuracy applies for 90 days at standard refer-
ence conditions described under constant voltage mode.

TEMPERATURE COEFFICIENT OF OUTPUT: Less
than 6 ppm of programmed level or 4 ppm of range/°C.

STABILITY OF OUTPUT:
10 ppm of programmed level or | ppm of range/day.
30 ppm of programmed level or 6 ppm of range/mo.
NOTE: Stabilities apply at standard conditions described
under constant voltage mode,

COMPLIANCE VOLTAGE:
1 ma and 10 ma ranges - up to 1000V
100 ma range - up to 500V
(See voltage limit)

RIPPLE AND NOISE: For negative ground or floating

operations: 1 Range Ripple
I ma 20 na
10 ma 100 na
100 ma | ua

CROWBAR: Output terminals may be shorted through
5 ohms to limit compliance voltage while changing loads.
Operated remotely through single line (see input/output
table), or locally by switch.

LOAD REGULATION:
| ma range - 2 ppm of range per 100V compliance
10 ma range - 5 ppm of range
100 ma range - 5 ppm of range

GENERAL SPECIFICATIONS

CURRENT LIMIT (voltage or current operation):
Remote mode - programmable in 10% steps from
1% to 110% limit range (see input/output table).
Local mode - Continuously adjustable from 1 ma to
110 ma.

NOTE: Limit indication by contact closure (see input/

output table), and front panel lamp.

VOLTAGE TRIP (voltage or current operation):
Remote mode - Programmable in 10% steps from
1% to 110% limit range (see input/output table),
Local mode - Continuously adjustable from 1% to
110% of range.

NOTE: Output goes to zero and unit returns to standby

if trip point is exceeded. Trip indication by contact

closure (see input/output table), and front panel lamp.
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ISOLATION:
Programming lines are isolated from output.
Output is isolated and guarded from chassis,
Potential between programming lines and either side
of output should not exceed 1150V,

METER: For local operation, switch selectable to in-
dicate 0 to 1100 VDC or 0 to 110 ma.

PROGRAM INPUTS/OUTPUTS: See table for line func-
tions. All inputs/outputs through 50-pin rear connector,
Mating connector supplied.

OUTPUT CONNECTIONS: Separate output and sense
terminals provided for four-terminal connection to load.
All front panel output, guard, and chassis connections
are duplicated on rear terminal strip,

SENSE LINE CURRENT:
0to 1.1 mA at 107 overrange on any range,

OPERATION: Local via front panel controls or remote
via program input. selectable at front panel,

RESPONSE TIME (Time from application of program
until output settles within specifications):

I, 10. 100 ma ranges - 500 milliseconds typical-

dependent on load resistance.

10V range - 60 milliseconds

100V range - 300 milliseconds

1000V range - 3 seconds
TEMPERATURE: 0°C to +50°C operating.

— 40°C to +659C non-operating
RELATIVE HUMIDITY: 0 to 70%.
SHOCK: 15g, 11 millisecond half-sine wave
(MIL-T-21200)
VIBRATION: 10 Hz - 55 Hz, 3g maximum
(MIL-T-21200)
ALTITUDE: To 50,000 feet non-operating
To 10.000 feet operating

INPUT POWER: 115/230 VAC + 107 48-62 Hz single
phase, approximately 130 VA fully loaded.

SIZE: 7™ high x 17" wide x 18" deep.
WEIGHT: 58 Ibs.

MOUNTING:
Bench: Self-supported on included custom<esigned
feet.
Rack:  Acceptsoptional brackets MEE-7003 for 19”

rack mounting and optional 18" chassis slides
MEE-8078 (24" slides also available).
PRICES:
3330B - $3595.00
MEE-7003 rack mounting brackets - $25.00
MEE-8078 chassis slides - $50.00

All prices f.o.b. factory, Mountlake Terrace, Washington,



3330B PROGRAMMING INPUT/OUTPUT TABLE

INPUTS LINES CODING
Logic “0" = +2.4 to +20V or open circuit
Logic 1" = 0 to +0.5V or closed circuit
STANDBY/OPERATE 1 STANDBY = 0" OPERATE = """
MODE 1 VOLTAGE = “0" CURRENT = 1"
RANGE 2
CODE
10V or 1 MA 00" (Code 11" not allowed)
100V or 10 MA 0} g
1000V or 100 MA i by
OUTPUT LEVEL 28
(7 decades) DECADE CODING
DIGIT 8421 DIGIT 8421 DIGIT 8421
0 = 0000 4 = 0100 8 = 1000
1 = 0001 5 = 0101 g = 1001
2 = 0010 6 = 0110 10 = 1010
3 = 00N T = 01N
CURRENT LIMIT
LOCAL/REMOTE 1 LOCAL = "0 REMOTE = "1
REMOTE LIMIT LEVEL 4 CODING
MA 8421 MA 8421 MA 8421
1 = 0000 40 = 0100 80 = 1000
10 = 0001 50 = 0101 90 = 1001
20 = 0010 60 = 0110 100 = 1010
30 = 0011 70 = 01N 110 = 101
VOLTAGE TRIP
RANGE 2 CODE
10V “00"
100V b 0 1 [o
1000V 10"
VOLTAGE TRIP LEVEL 4 CODING
(1.0% to 110% of RGE.% 8421 RGE.% 8421 REG.% 8421
selected range) 1.0% = 0000 40% = 0100 80% = 1000
10% = 0001 50% = 0101 90% = 1001
20% = 0010 60% = 0110 100% = 1010
30% = 0011 70% = 0111 110% = 1011
POLARITY 1 (+) = 0" (=) = 1"
CROWBAR 1 OFF = “0” ON = “1"
OPERATE FLAG QUTPUT 1 CONTACTS CLOSED IN CONTACTS OPEN IN
OPERATE MODE STANDBY MODE
CURRENT LIMIT FLAG 1 CONTACTS CLOSED IN
OUTPUT NORMAL OPERATION
VOLTAGE TRIP 1 CONTACTS CLOSED IN
FLAG OUTPUT VOLTAGE TRIP MODE
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AS A CALIBRATOR

+0. 002% Absolute Accuracy

0 to 1111, 1110 VDC Qutput Range

0 to 50 ma Output Current

Overcurrent and Overvoltage Protection
Remote Sensing

AS A DIFFERENTIAL VOLTMETER
+0, 0027 Absolute Accuracy

Intinite Input Resistance {rom 0 to
1111.1110 VvDC

AS AN ALL-AROUND SYSTEMS INSTRUMENT
Null Detector and Voltage Standard may be
used Individually and Simultaneously

All Circuitry Shielded and Guarded

Entirely Solid State (No Cooling Fan)

T-inch Panel Height

Model 335A is a versatile new instrument combining the
functions of a precision voltage standard with those of a
differential voltmeter and a high-impedance null de-
tector, It will furnish any desired output voltage or
measure any input voltage up to 1111 VDC with absolute
accuracy of £0, 002%. In differential voltmeter mode,
the infinite input resistance of true potentiometric meas-
urement is obtained by adjusting the output of the cali-
brator to equal the unknown voltage as indicated by zero
deflection of the null detector, As with all Fluke solid-
state differential voltmeters, the null detector may be
used as a direct-reading device in TVM (transistor volt-
meter) mode to provide an instant indication of voltage
to within £3%. The null detector may also be used
separately from the calibrator function when required
by various instrumentation arrangements. As with
other differential voltmeters, accuracy is determined
in large part by the accuracy and stability of the voltage
source. The calibrator function of the Model 335A Is an
extremely stable and accurate voltage source designed
to satisfy the most critical system requirements, The
outstanding regulation and environmental specifications,
and the overvoltage and overcurrent protection features
indicate that the instrument is well suited for day-to-day
use on the production line as well as in controlled en-
vironments.

Output voltage is set by seven in-line decade switches to
provide 0,1 part per million resolution in each voltage
range, Three voltage ranges provide full scale outputs
of 0-11, 0-111, or 0-1111 volts. Output current for any
range is rated at 0 to 50 milliamperes,

Overcurrent and overvoltage circults afford protection
in the event of component failure or operator error,
The current limit may be set to operate at any level
from 1 ma to 60 ma by a front panel control. When
limiting begins, a panel light illuminates, Normal oper-
ation is resumed when the overload is removed, Con-
tinuous limiting will not harm the instrument. The over-
voltage trip may be set to operate at any point {rom 1 to
1200 volts by a front panel control, If the set point is
exceeded, the instrument Is immediately returned to
standby mode and the load is disconnected. Normal
operation may be restored by turning the power switch
to STANDBY and then to OPERATE. The overvoltage

‘335A

DC VOLTAGE STANDARD
DIFFERENTIAL VOLTMETER

NULL DETECTOR
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trip operates independently of the output range swilch,
for maximum protection of the load.

Complete solld-state clreuitry in the 335A results in
maximum reliability and minimum heat dissipation,
Preregulation limits the Incoming power to that required
by the output load, The greatly reduced temperature
rise eliminates both any need for a cooling fan and the
adverse effect of heat on components thereby signifi-
cantly improving stability and reliabllity,

The main regulating loop uses a chopper stabilized
amplifier having more than 180 db of gain at DC to sense
changes in the output voltage. The reference for regu-
lation is established by a zener diode and a precision
decade rheostat in the sample string which consists of
Fluke-manufactured precision wirewound resistors
carefully selected and matched for resistance ratio and
very low temperature coefficient. (The front panel volt-
age controls adjust the output voltage by adjusting the
resistance of the sample string, ) The zener diode which
has an extensive test history of stable operation, is
housed in a propertionally controlled oven along with an
associated constant current source to provide an ex-
ceptionally stable reference. STANDBY position of the
power switch supplies power to the zener oven and all
control clrcuitry.

The null detector is a chopper stabilized amplifier with
large amounts of negative {eedback to raise the input im-
pedance and provide a stable and accurate gain charac-
teristic. The overall sensitivity is adjusted by varying
both the input divider and the feedback. The recorder
output is adjustable from 0 to 1 volt for full scale meter
deflection and may be grounded or floated to 100 VDC
above ground,

Errors caused by assoclated elements of the instru-
mentation setup can be minimized by proper use of the
remote sensing and guard terminals, In calibrator
mode, remote sensing greatly reduces the effect of lead
resistance and assures delivery of full voltage to the
load. Ground currents circulating through the load and
the voltage standard are prevented by proper connection
of the guard,

Mechanical construction utilizes plug-in, glass-epoxy
printed circuit boards [low-scldered by an unique Fluke
process. For rack mounting, the 335A requires only
7 inches of rack space and side panels are tapped for
mounting standard chassis slides, Resilient feet are
also provided for bench top use.




SPECIFICATIONS

AS A VOLTAGE STANDARD

OUTPUT VOLTAGE:
OUTPUT CURRENT:

VOLTAGE RANGES:
lollows;
Oto 11, 111110 (1 uv steps)
0to111.111110 (10 uv steps)
0to 1111, 1110 (100 uv steps)

RESOLUTION: 0.1 ppm ol range (1 uv maximum),

ACCURACY OF OUTPUT: (For 90 Days)
10V range - +(0. 0027 of setting + 10 uv)
100V range - =(0, 002 of setting +0.000027 of range)
1000V range - +(0. 002% of setting +0,00002% of range)

NOTE: The above accuracies are absolute, relative to NBS
standards, und include effects of stubility, line regulation, load
regulation, and calibration uncertainties under standard refer-
ence conditions of 23°C +1°C and up to 709 relative humidity,

TEMPERATURE COEFFICIENT OF OUTPUT: Less than
+(0. 0002% ol setting + 1 uv) *C from 0°C to +50°C.

STABILITY OF OUTPUT: (At standard reference conditions
described under ACCURACY OF OUTPUT).

Oto 1111.1110 VDC.
0 to 50 milllamperes.
10, 100, and 1000V with outputs as

10V range
+(0. 001% of setting + 10 uv) per month
#(0. 002% ol setting + 20 uv) per year

100V and 1000V ranges
+(0, 0017 of setting + 20 uy) per month
(0. 0027 of setting + 40 uv) per year

OVERCURRENT PROTECTION: Automatic current Lmiting
continuously adjustable from 1 to 60 ma with front panel
control and indicator. Normal operation restored upon re-
moval of overload.

OVERVOLTAGE PROTECTION: Automatically disconnects
load if output voltage exceeds 1 to 1200V setting of front
panel controls. Manual reset.

RIPPLE AND NOISE :
10V range - less than 20 uy RMS,
100V range - less than 30 uv RMS,
1000 range - less than 40 uv RMS.

SETTLING TIME: Typically, within 10 ppm of final output,
less than 20 seconds after a range change.

OUTPUT RESISTANCE:
Less than 0. 0005 ohms or (0. 0001E ) chms at DC.

REGULATION: 0.00027% of setting or 10 uv for either a 10%
line voltage change or a full load change.

COMMON MODE REJECTION: Better than 125 db from DC
to 400 Hz, up to 700V RMS or 1000 VDC.

ISOLATION: Either output terminal may be floated up to
1000 VDC from chassis ground,

REMOTE SENSING: Separate terminals are provided to sense
the output voltage directly at the load, reducing errors caused
by voltage drop in connecting wires between the output and the
load.
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AS A DIFFERENTIAL VOLTMETER

ABSOLUTE ACCURACY: Same as output
TEMP. COEF. OF ACCURACY: characteristics
INPUT RANGES: under

STABILITY:

NULL SENSITIVITIES:
decade ranges,
voltage range.
INPUT RESISTANCE:

Infinite at null from 0 to 1111, 1110 VDC.

METER AND DIAL RESOLUTION: 0.1 ppm of range,

Voltage Standard

1000V to 10 uv (full scale) in 9
Any null sensitivity may be used on any

AS A CONVENTIONAL VOLTMETER

ACCURACY: +37 of range.

RANGES: Voltage Range Input Resistance
1000-0-1000 100 Megohms
100-0-100 100 Megohms
10-0-10 100 Megohms
1-0-1 100 Megohms
0.1-0-0.1 10 Megohms
0.01-0-0.01 10 Megohms
0. 001-0-0. 001 1 Megohm
0. 0001-0-0, 0001 1 Megohm
0. 00001-0-0, 00001 1 Megohm

GENERAL

DESIGN: Solid-state throughout (no tubes).

STABILITY OF METER ZERO;
On most sensitive range (10 uv full scale):
0. 5 uv peak-to-peak noise.
0.5 uv peak-to-peak stability for 107F line voltage variation.

RECORDER/ISOLATION AMPLIFIER OUTPUT: Adjustable
from 0 to over 1.0V for end-scale meter deflection; source
resistance 5 to 8 kilohms; linearity better than 0. 5% of
end-scale. Gain as an isolation amplifier is 1. 0V/null
range sensitivity, Recorder output may be grounded or
floating up to 100 VDC.

TEMPERATURE: 0°C to -50°C, operating; -40°C to +65°C,
non-operating.
HUMIDITY: 0 to 7T0% relative humidity.

SHOCK AND VIBRATION: Meets all requirements of MIL-
T-945A, rigidly mounted or rack-mounted with slides.

ALTITUDE: 10,000 ft. operating; 50,000 ft. non-operating.

FUNGUS NUTRIENTS; MERCURIC COMPONENTS: None
FUSES: One power-line fuse; one high-voltage fuse.

INPUT POWER: 115/230 VAC £10%, 50-60 Hz, single
phase, approximately 130 VA [ully loaded.

MOUNTING: Standard EIA relay rack (tapped for attachment
of slides); resilient feet {or bench use,

SIZE: 7" high by 18" wide by 18" behind panel.
(17.8 x 48.2 x 457 cm)
WEIGHT: approximately 50 lbs. (22.67 kg)
PRICE:
$2,895.00 {.0.b. factory, Mountlake Terrace, Wash.



FLUKE

FEATURES: AS A DC VOLTAGE STANDARD

+0.001% Accuracy

010 11111110 VDC Qutput Range

0 to 50 ma Output Current

Overcurrent and Qvervoltage Protection
Remote Sensing

AS A DIFFERENTIAL VOLTMETER
+0.001% Accuracy
Infinite Input Resistance from 0 to 11111110 VDC

AS AN ALL-AROUND SYSTEMS INSTRUMENT

Null Detector and Voltage Standard may be used
Individually and Simultaneously.

All Circuitry Shielded and Guarded

Entirely Solid State (No Cooling Fan)

7-Inch Panel Height

Model 335D is a versatile new instrument combining the
functions of a precision voltage standard with those of a
differential voltmeter and a high-impedance null detector.
It will furnish any desired output voltage or measure
any input voltage up to 1111 VDC with an accuracy of
+0.001%. In the differential voltmeter mode, the infinite
input resistance of true potentiometric measurement is
obtained by adjusting the output of the calibrator to
equal the unknown voltage as indicated by zero deflection
of the null detector. As with all Fluke solid-state differen-
tial voltmeters, the null detector may be used as a direct-
reading device in TVM (transistor voltmeter) mode to
provide an instant indication of voltage to within +3%,
The null detector may also be used separately from the
calibrator function when required by various instrumen-
tation arrangements, As with other differential voltmeters,
accuracy is determined in large part by the accuracy and
stability of the voltage source. The calibrator function
of the Model 335D is an extremely stable and accurate
voltage source designed to satisfy the most critical system
requirements. The outstanding regulation and environment
specifications, and the overvoltage and overcurrent pro-
tection features indicate that the instrument is well suited
for day-to-day use in controlled environments.

Calibration of each instrument is referenced to zero error
as defined by the primary standard of the John Fluke Mfg.
Co., Inc. and these standards are certified by the company
as being directly traceable to national standards maintained
by NBS. Through historical data and techniques used by
the company, it can be shown that the initial calibration of
each full range setting of the instrument differs from the
theoretical absolute value by no more than the following:

LEVEL UNCERTAINTY
Up to 10 VDC 3 ppm
10 VDC to 100 VDC 4 ppm
100 VDC to 1000 VDC 7 ppm

Further, linearity within a range is calibrated using a
Fluke Model 720A constant-current (Kelvin-Varley) divider
which is self-calibrating using the ratio (relative) technique.
Maximum error contributed during lineanty calibration
should not exceed 1.5 ppm.

If it is desired that the unit be referenced to local stan-
dards, each full range setting should be calibrated to such

DC VOLTAGE STANDARD
DIFFERENTIAL VOLTMETER
NULL DETECTOR
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standards. The statement of accuracy then becomes, in
fact. 4 statement of the stability of the instrument.

Output voltage is set by seven in-line decade switches to
provide 0.1 part per million resolution in each voltage
range. Three voltage ranges provide full scale outputs
of 0-11, 0-111. or O-1111 volts, Output current for any
range is rated at O to 50 muliamperes,

Overcurrent and overvoltage circuits afford protection in
the event of component failure or operator error. The
current limit may be set to operate at any level from | ma
to 60 ma by a front panel control. When limiting begins,
a panel light illuminates. Normal operation is resumed
when the overload is removed. Continuous limiting will
not harm the instrument. The overvoltage trip may be
set to operate at any point from 1 to 1200 volts by a
front panel control. [If the set point is exceeded, the
instrument is immediately returned to standby mode and
the load is disconnected. Normal operation may be re-
stored by turning the power switch to STANDBY and then
to OPERATE. The overvoltage trip operates indepen-
dently of the output range switch, for maximum protection
of the load.

Complete solid-state circuitry in the 335D results in maxi-
mum reliability and minimum heat dissipation. Pre-regula-
tion limits the incoming power to that required by the
output load. The greatiy reduced temperature rise elimi-
nates both any need for a cooling fan and the adverse
effect of heat on components thereby significantly im-
proving stability and reliability.

The null detector i1s a chopper stabilized amplifier with
large amounts of negative feedback to raise the input im-
pedance and provide a stable and accurate gain character-
istic, The overall sensitivity 15 adjusted by varying both
the input divider and the feedback. A recorder output is
adjustable from 0 to | volt for full scale meter deflection
and may be grounded or floated to 100 VDC above ground.

Mechanical construction utilizes plug-in, glass-cpoxy printed
circuit boards flow-soldered by an unique Fluke process.
For rack mounting, the 335D requires only 7 inches of rack
space and side panels are tapped for mounting standard
chassis slides. Resilient feet are also provided for bench
top use.




SPECIFICATIONS

AS A VOLTAGE STANDARD

QUTPUT VOLTAGE: 0 to 1111.1110 VDC.
OUTPUT CURRENT: 0 to 50 milliamperes.
VOLTAGE RANGES: 10, 100, and 1000V with outputs as
follows:
0to 11111110 (1 uv steps)
0to 11111110 (10 uv steps)
Ot 11111110 (100 uyv steps)

RESOLUTION: 0.1 ppm of range (1 uv maximum].

ACCURACY OF QUTPUT: [For 60 Days)
10V range - +(0.001% of setting + 10 uV)
100V range - =(0.001% of setting + 0.00002% of range)
1000V range - +(0.0016% of setting + 0.00002% of range)

NOTE The above accuracies are absolute, relative to NBS
standards, and include effects of stability, line requlation, load
regulation, and calabrgtlon uncertainties under standard refer-
ence conditions of 23 C +1 C and up to 70% relative humidity.

TEMPERATURE COEFFICIENT OF OUTPUT: Less than
+10.0002% of setting + 1 uvl/"C from 0°C w +50°C.

STABILITY OF QUTPUT: (At standard reference conditions
described under ACCURACY OF QUTPUT).

10V Range
+ {6 ppm of serting + 7 uV) per month

100V and 1000V Range
+ 15 ppm of setting + 30 uV) par month)

OVERCURRENT PROTECTION: Automatic current limiting
continuously adjustable from 1 to 60 ma with front panel con-
tro! and indicator, Normal operation restored upon removal of
overload.

OVERVOLTAGE PROTECTION: Automatically disconnects
load if output voltage exceeds 1 to 1200V setting of front panel
controls. Manual reset.

RIPPLE AND NOISE ¢
10V range - less than 20 uv RMS
100V range - less than 30 uv AMS
1000V range - less than 40 uv RMS

SETTLING TIME- Typically, within 10 ppm of final autput,
iess than 20 seconds after a range change

OUTPUT RESISTANCE:
Less than 0.0005 ohms or (0.0001E,) ohms at DC.

REGULATION: 0.0002% of setting or 10 uv for either a 10%
line voltage change or a full load change.

COMMON MODE REJECTION Berter than 125 db from DC
10 400 Hz, up to 700V RMS or 1000 VDC.

ISOLATION: Either output terminal may be floated up to
1000 VDC from chassis ground,

REMOTE SENSING: Separate terminals are provided 1o sense
the output voltage directly at the load, reducing errors caused
by volitage drop in connecting wires between the output and the
load.

138

AS A DIFFERENTIAL VOLTMETER

ABSOLUTE ACCURACY:
TEMP. COEF. OF ACCURACY
INPUT RANGES:
STABILITY:

Same as output

characteristics
under

Voltage Standard

NULL SENSITIVITIES: 1000V to 10 uv (full scale) in 9
decade ranges. Any null sensitivity may be used on any voltage
range.

INPUT RESISTANCE
Infinite at null from Oto 1111.1110 VDC.

METER AND DIAL RESOLUTION: 0.1 ppm of range
AS A CONVENTIONAL VOLTMETER

ACCURACY: +3% of range.

RANGES: Voltage Range Input Resistance
1000-0-1000 100 Megohms
100-0-100 100 Megohms
10-0-10 100 Megohms
101 100 Megohms
0.1-0:0.1 10 Megohms
0.01-0:0.01 10 Megohms
0.001-0-0.001 1 Megohm
0.0001-0-0.0001 1 Megohm
0.00001-0-0.00001 1 Megohm
GENERAL

DESIGN. Solid-state throughout (no tubes)
STABILITY OF METER ZERO

On mast sensitive range (10 uv full scale)
0.5 uv peak-to-peak noise
0.5 uv peak-to-peak stability for 10% line voltage variation

RECORDER/ISOLATION AMPLIFIER OUTPUT: Adjustable
from 0 to over 1.0V for end-scale meter deflection: source
resistance 5 to B kilohms; linearity better than +0.5% of end—
scale, Gain as an isolaton amplifier 1s 1.0V/null range sensi-
tivity. Recorder output may be grounded or floating up 1o
100 vDC.

TEMPERATURE
non-gperating,

0°C to +50°C, aperating; —40°C to 65°C,

HUMIDITY: O to 70% relative humidity,

SHOCK AND VIBRATION: Meets all requirements of MIL-T-
9454, rigidly mounted or rack-mounted with slides.
ALTITUDE: 10,000 ft. operating; 50,000 ft. non-operating.
FUSES: One power-line fuse; one high-voltage fuse.

INPUT POWER: 115/230 VAC £10%, 50-60 Hz,single phase
approximately 130 VA fully loaded.

MOUNTING: Standard E A relay rack (tapped for attachment
of shides); resilient feet for bench use.
SIZE: 7" high by 19" wide bv 18" bahind panel.
(17.8 x 48.2 x 45.7cm)
WEIGHT: Approximately 50 1bs. | 22.67kg)

PRICE: $3695.00 fob. factory, Mountiake Terrace, Washington,
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FEATURES

®0TO 1100 VOLTS IN 3 RANGES

® COMPLETELY SOLID-STATE

® 1 PPM RESOLUTION ® 3% INCHES HIGH

The Fluke Model 341A is an outstanding new addition to
the Fluke line of ultra-precise and stable DC calibrators.
The instrument covers 0 to 1100 VDC in three ranges of
10, 100, and 1000 volts, each with 10% overranging. Cali-
bration accuracy is an absolute +0.005% of setting from
0.6 volts to 1100 volts, without consideration of range per-
centage factors or fixed error floors. (See graph below.)

Below 0.6 volts, accuracy is constant at £0.0003% of range.

MODEL 341A ACCURACY OVER THREE RANGES

The primary instrument reference is a reference amplifier
with precisely known characteristics
diode with active circuitry added to provide a voltage ref-
erence with VEery low temperature coelhicient over a 50°C
temperature span. The reference amplifier is the principal
contributor to the outstanding stahbility characteristics of
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This device is a zener

® +0.005% ACCURACY

® FOUR TERMINAL FLOATING OUTPUT

® ADJUSTABLE CURRENT LIMIT WITH INDICATOR

the 341A. Output voltage stability is well within 7 ppm per
hour and 20 ppm per month. Typical six month stability 1s
40 ppm

Stability of the reference amplifier is complemented by the
unique FET-chopper stabilized error amplifier. This ampli-
fier is a very high-gain circuit, carefully designed to prevent
noise and rattle on the output. Combined rattle and noise
are specified at 100 microvolts RMS on all ranges and set-
tings. Peak-to-peak ripple and noise are typically less than
200 mirervolts.,  Short term rattle and random excursions
are held to less than | ppm.

A separate negative voltage limiter feedback cireuit operates
around the error amplifier at all times. This maintains the
amplifier ina linear operating region, regardless of transients
siich as large changes in output setting, down ranging, or
switching to the standby mode. Thus recovery time and
settling time are very fast and always optimum

Another circuit loop functions to limit output current al
any front-panel set value from | to 30 milliamperes. The
loop is closed at all times to monitor against any load
change including a short-<circuited output, and to maintain
the error amplifier in a linear state. A continuous short

will return quickly upon removal ol overload.

For positive protection of the main series regulator tran-
sistors, a simple fail-safe electronic crowbar circuit clamps
the voltage across the regulators to a safe level

The Model 341A is housed in the unique und attractive
Fluke rack-width package, only 3-%2" high.




OUTPUT VOLTAGE: 0 to 1111.10 VDC.

OUTPUT CURRENT:
setting.

0 to 25 milliamperes at any

VOLTAGE RANGES:
outputs as follows:
0 to 11.11110 (10 uv steps)
0 to 111.1110 (100 uv steps)
0 to 1111.110 (1 mv steps)

10, 100, and 1000 VDC with

RESOLUTION: | ppm of range (10 uv maximum).
ACCURACY OF OUTPUT (for 30 day period):

10V range -+0.005% of setting

or £0.0003% of range

100V range - +0.005% of setting

or +0.0002% of range

1000V range - £0.005% of setting

or £0.0002% of range

NOTE: Above accuracies apply after warm-up at stand-
ard reference conditions of 23°C +1°C (nominal cali-
bration temperature), constant line voltage, up to 70%
relative humidity, and constant external load. The
accuracy over a 6 month period and 23 +5°C temperature
range is +0.007% of setting or +0.0003% of range.

TEMPERATURE COEFFICIENT OF OUTPUT: Less
than (5 ppm of setting + 0.1 ppm of range + 2 uv) per
°C from + 15°C to + 35°C. Less than (8 ppm of set-
ting + 0.1 ppm of range + 2 uv) per °C from 0°C to
+ 50°C.

STABILITY OF OUTPUT: (At standard reference
conditions described under ACCURACY OF OUTPUT):

10V range (whichever is greater)
+0.0005% of setting or 5 uv per hour
+0.002% of setting or 15 uv per month
+0.004% of setting or 30 uv per 6 months

100V range (whichever is greater)
+0.0005% of setting or 10 uv per hour
+0.002% of setting or 25 uv per month
+0.004% of setting or 50 uv per 6 months

1000V range (whichever is greater)
+0.0005% of setting or 20 uv per hour
1+0.002% of setting or 50 uv per month
+0.004% of setting or 100 uv per 6 months

OVERCURRENT PROTECTION: Automatically limits
output current at any preset level between 1 ma and
30 ma via continuously variable front panel control,

DESIGN:

Solid-state throughout (no vacuum tubes).
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RIPPLE AND NOISE (all frequencies): Less than 100

uv RMS.

SETTLING TIME: Within S0 ppm of final output in §
seconds.

LINE REGULATION: 0.0005% of setting plus 25 uv for a
10% line voltage change from nominal.

LOAD REGULATION: 0.0005% of setting plus 25 uv for
a full load change.

ISOLATION: Output may be floated up to 500 VDC from
chassis.

METER: Switch selectable to full range voltage or full
range current.

REMOTE SENSE: Separate terminals are provided for
sensing the output voltage directly at the load eliminating
errors due to voltage drop in leads between instrument and
load,

WARM-UP TIME: Within 50 ppm of final output at turn-
on. Within 15 ppm of final output in 30 minutes.

TEMPERATURE RANGE:
0°C to +50° C operating
40°C to +65°C non-operating

RELATIVE HUMIDITY: 0 to 70%

SHOCK: 15g, |1 millisecond half sine wave (MIL-T-
21200).

VIBRATION: 10 Hz - 55 Hz. 4.5g maximum (MIL-
T-21200).

ALTITUDE: (MIL-T-21200):
Up to 10,000 ft. operating (3.048 km)
Up to 50,000 ft. non-operating (15.24 km)

INPUT POWER: 115/230 VAC +10%, 50440 Hz, single
phase. Approximately 60 VA fully loaded.

SIZE: 34" high x 17" wide x 18" deep.
(88.9 mm x 431.8 mm x 457.2 mm)

WEIGHT: 23 Ibs. (1043 Kg)

MOUNTING:

Bench: Self-supported on included custom-designed
feet.

Rack: Accepts optional brackets MEE-7001 for 19”
EIA rack mounting and optional 18” chassis
slided MEE-8078 (24" slides also available).

PRICES: 341A - $1,295.00

MEE-7001 rack mounting brackets - $15.00

MEE-8078 chassis slides - $50.00
All prices f. 0. b. factory Mountlake Terrace, Washington
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FEATURES

e Absolute accuracy 0. 002% of setting
e 3-1/2" panel

e 0.1 ppm resolution (seven digits)

The Fluke 343A seven-dial DC Calibrator provides
parameters of stability, accuracy, temperature co-
efficient and response required by a broad range of
laboratory and production applications. With an absolute
accuracy of 20 parts per million, it is natural to use the
343A to calibrate a wide variety of digital and differ-
ential voltmeters. (See graph below.) Stability of the
output is considerably better than 5 ppm per hour and 15
ppm per month., Stability for six months is typically
within 25 ppm of setting. Stability of output versus both
time and temperature rests primarily with the reference
amplifier; a zener-transistor combination with a re-
corded history of extremely stable output EMF.

MODEL 343A ACCURACY OVER THREE RANGES

Noise on the output (including ripple) is specified at
50 uv RMS. Low noise is an inherent characteristic of
the high-gain DC error amplifier of the 343A, a FET-
chopper-stabilized circuit. Chopper frequency is high
for fast amplifier response, and the specific {requency
of operation eliminates beats with line frequencies or
harmonics thereof. Quick amplifier response and
operation of the amplifier in an optimum linear state
at all times provides an output well within 15 ppm five
seconds after any range or setting change, or switch-
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e Current limit and crowbar protection

e Extremely fast response

e Four terminal floating output

ing on from the standby mode.
under the same conditions.

Overshoot is negligible

Fluke wirewound bobbin-type resistors are used in all
circuit applications where accuracy, stability, and
temperature coefficients are critical. Temperature
coefficients are matched so closely that the 343A is
within 3 ppm/°C over a 20°C span (+15°C to +35°C).

Cleanliness of the DC output is evident in the combined
ripple and noise specification of 50 uv RMS. Short
term jitter and other random excursions are almost
nonexistent (less than 1 ppm).

A simple amplifier/comparator circuit is utilized to
establish a convenient variable current limiter. Any
maximum current output from 1 to 30 milliamperes
may be set via a front panel control. In addition to
providing for current protection of the load, a fail-
safe crowbar protects the series pass elements from
damage should the total voltage across the elements
exceed a sale level.

All seven decade switches ol the 343A are gold-plated
units designed for continuous use as would be encoun-
tered in a production line calibrator, with heavy-duty
switch parts mounted on the best available insulating
material. Parallel cortacts are used for uniform contact
resistance over hundreds of thousands of operations.

Environmental considerations are an inherent part of
the 343A design., Temperature, altitude, humidity,
shock and vibration parameters are well known, docu-
mented and conservatively rated. The instrument will
perform well in severe field use, and in virtually any
unconditioned temperature/humidity environment.

The 343A is housed in an attractive 3-1/2 inch package
with custom frame components and vinyl-clad aluminum
covers. Simple brackets (optional) allow installation
in a 19 inch relay rack.




OUTPUT VOLTAGE: 0to1111.1110

OUTPUT CURRENT:
setting.

0 to 25 milliamperes at any

VOLTAGE RANGES:

outputs as follows:
0to 11.111110 (1 uv steps)
0to 111.11110 (10 uv steps)
0to1111.1110 (100 uv steps)

10, 100, and 1000 VDC with

RESOLUTION: 0.1 ppm of range (1 uv maximum).
ACCURACY OF OUTPUT (whichever is greater):

10V range - +0.002% of setting

or +0.0002% of range

100V range - +0.002% of setting

or +0. 0001% of range

1000V range - £0. 002% of setting

or +0, 0001% of range

NOTE: Above accuracies apply after warm-up at
standard reference conditions of 23°C +1°C (nominal
calibration temperature), constant line voltage, up to
70% relative humidity, and constant external load.

TEMPERATURE COEFFICIENT OF OUTPUT: Less
than (3 ppm of setting +0. 1 ppm of range +2 uv) per °C
from +15°C to +35°C. Less than (5 ppm of setting
+0. 1 ppm of range +2 uv) per °C from 0°C to +50°C.

STABILITY OF OUTPUT: (At standard reference
conditions described under ACCURACY OF OUTPUT):

10V range (whichever is greater)
+0. 0005% of setting or 5 uv per hour
+0.0015% of setting or 15 uv per month

100V range (whichever is greater)
+0. 0005% of setting or 10 uv per hour
+0. 0015% of setting or 25 uv per month

1000V range (whichever is greater)
+0, 0005% of setting or 20 uv per hour
+0. 0015% of setting or 50 uv per month

OVERCURRENT PROTECTION: Automatically limits
output current at any present level between 1 ma and
30 ma via continuously variable front panel control.
Panel lamp illuminates during limiting.

DESIGN: Solid-state throughout (no vacuum tubes).
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RIPPLE AND NOISE . Less than
50 uv RMS (50/60 Hz line).

SETTLING TIME: Within 15 ppm of final output in 5
seconds.

LINE REGULATION: 0.0005% of setting plus 25 uv

for a 10% line voltage change from nominal.

LOAD REGULATION:
for a full load change.

0.0005% of setting plus 25 uv

ISOLATION: Output may be floated up to 500 VDC
from chassis.

METER: Switch selectable to full range voltage or
full range current.

REMOTE SENSE: Separate terminals are provided
for sensing the output voltage directly at the load,
eliminating errors due to voltage drop in leads be-
tween instrument and load.

TERMINALS: One pair sense, one pair output, plus
chassis post (duplicated on rear terminal strip).

WARM-UP TIME:
turn-on.

Within 25 ppm of final output at
Within 5 ppm of final output in 30 minutes.

TEMPERATURE RANGE:

0°C to +50° C operating

-40°C to +65° C non-operating
RELATIVE HUMIDITY: 0 to 70%

SHOCK:
21200).

15g, 11 millisecond half-sine wave (MIL-T-

ALTITUDE (MIL-T-21200):
Up to 10, 000 ft. operating (3.048 Km)
Up to 50, 000 ft. non-operating (15.24 Km)

INPUT POWER: 115/230 VAC +10%, 50-440 Hz,
single phase. Approximately 60 VA fully loaded.

SIZE: 3-1/2'" high x 17" wide x 18'" deep.
(88.9 mm x 431.8 mm x 457,2 mm)

WEIGHT: 23 lbs. (10.43 Kg)

MOUNTING:

Bench: Self-supported on included custom-designed
feet.

Rack: Acceptsoptional brackets MEE-7001 for 19"
EIA rack mounting and optional 18'" chassis
slides MEE-8078 (24" slides also available).

PRICES: 343A - $1795. 00

MEE-T7001 rack mounting brackets - $15. 00
MEE-8078 chassis slides - $50. 00
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DESCRIPTION

The all-solid-state Fluke Model 382A is a combina-
tion £0. 01% voltage calibrator and 0. 02% current
calibrator. In the constant voltage mode, two ranges
are available: 0 to 5 volts and 0 to 50 volts. A
unique current-limiting circuit limits the output to any
preset value from 2 ma to 2 amps in three ranges.

In the constant current mode, four ranges are avail-
able: 0to5 ma, 0to 50 ma, 0 to 500 ma, and 0 to 2
amps. A voltage-limiting circuit limits the output
to any preset value from 5 to 55 volts in one continu-
ously variable range, For additional load protection
the 382A is designed so that voltage and current
limiting may operate simultaneously. When either
voltage or current limiting begins, a front panel lamp
illuminates. The calibrator is not harmed by a con-
tinuous short-circuit, and normal operation is re-
stored upon removal of overload.

Output voltage or current is controlled via six in-line
front panel decade switches, or remotely by an ex-
ternal, programmed resistance attached to the rear
terminal board. Terminals are provided both front
and rear for sensing the output voltage directly at
the load when IR drop in load leads could create error.

Stability of the 382A is excellent. Voltage stability
is 20 ppm, 25 ppm, and 50 ppm per hour, day, and
month respectively. Basic current stability is 25 ppm
per hour and 50 ppm per month.
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VOLTAGE/CURRENT CALIBRATOR

FEATURES

All Solid State

0 to 50 VDC, +0.01%

+0. 02% Current Calibration, 0 to 2 amps

5 ppm Regulation

Continuously Variable Current/Voltage Limiting
Six Dial Resolution

APPLICATIONS

Voltmeter Calibration

Ammeter Calibration

Current Shunt Calibration

Current and Voltage Standard, Precision
Thermal Transfer AC Measurements

Instrumentation System Calibration

Gyro Torquer

Solenoid Excitation

Resistor Calibration

The front panel mounts a single meter which may be
switched to monitor either voltage or current output.

Regulation circuitry consists of two separate feed-
back loops. The main loop, which controls the output
voltage and current, contains a chopper-stabilized
amplifier having nore than 160 db of gain at DC, and
Fluke-manufactured sampling string resistors which
are precisely matched for both resistance accuracy
and temperature coefficient. The second feedback
loop senses the voltage drop across the series regu-
lating transistor, and controls a pre-regulator ac-
cordingly to maintain low power dissipation in the
series element. The necessity for forced air cooling
is thereby eliminated.

The voltage reference element is a specially pro-
cessed and selected zener diode with a test history
of stable operation. Current for the reference ele-
ment is supplied by a constant current regulated
source. The reference zener diode, along with the
current regulating components, are enclosed in a
temperature-controlled oven to further stabilize the
output,

Mechanical construction utilizes plug-in printed cir-
cuit boards for ease of calibration and maintenance,
All heat-producing elements are isolated from control
circuitry to ensure stable operation even at high
ambient temperatures,

For rack mounting, Model 382A requires 5-1/4 inches
of rack space, and has side panels tapped for stan-
dard chassis slides. Resilient rubber feet are also
provided for bench use,




CONSTANT VOLTAGE MODE
OUTPUT VOLTAGE: 0 to 50 VDC; 0 to 5 VDC.
OUTPUT CURRENT: 0 to 2 amperes.

CALIBRATION ACCURACY: 20.01% of setting or
100 uv (whichever is greater).

LINE REGULATION: 0.0005% or 50 uv (whichever
is greater) for a 10% line change from nominal,

LOAD REGULATION: 0.0005% or 50 uv (whichever
is greater) for a 2 ampere load change.

STABILITY:

+0, 002% or 100 uv (whichever is greater) per hour.
+0, 0025% or 100 uv (whichever is greater) per day.
+0. 005% or 100 uv (whichever is greater) per month.

RIPPLE: Less than 50 uv RMS.
RESOLUTION: 100 uv (50V range); 10 uv (5V range).

OUTPUT POLARITY: Either terminal may be
grounded or both may be left floating up to 500V above
ground.

REMOTE SENSING: Output voltage may be sensed
directly at load via front panel binding posts or rear
terminal strip.

REMOTE PROGRAMMING: Via external rheostat
connected to rear terminal strip (1000 ohms per volt

on 50 V range; 10,000 ohms per volt on 5V range).

OUTPUT IMPEDANCE: Less than 0. 0005 ohm from
DC to 100 cps; less than 0. 005 ohm to 1 KC; less
than 0.5 ohm to 100 KC.

CURRENT LIMITING: Continuously variable from
2 ma to 2 amps in three full scale ranges of 20 ma,
200 ma, and 2 amps.

GENERAL

CONNECTORS: Front panel insulated binding posts
for positive and negative output, positive and negative
sense, and chassis ground. Rear terminal strip has
same connections plus remote programming and ref-
erence monitoring terminals.

METER: One meter to monitor either output voltage
or current,

TEMPERATURE RANGES: 0°0C to 550C operating;
-400C to 600C storage.
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CONSTANT CURRENT MODE

OUTPUT CURRENT: 0Oto 5 milliamperes
0to 50 milliamperes
0 to 500 milliamperes
Oto 2 amperes

OUTPUT VOLTAGE: 0to 50 VDC minimum.

CALIBRATION ACCURACY: +0.02% of setting or
+0. 002% of range (whichever is greater).

LINE REGULATION: 0.0005% of range for a 10% line
change from nominal.

LOAD REGULATION: 0.001% of range for a 50V
load change.

STABILITY: 5 ma and 50 ma ranges - +0.0025% of
setting or +0. 0005% of range (whichever is greater)
per hour; +0.005% of setting or +0, 001% of range
(whichever is greater) per month.

500 ma and 2 amp ranges - +0. 0025% of setting or
+0. 0005% of range (whichever is greater) per hour
after 2 minutes at constant current output; +0, 005%
of setting or +£0.001% of range (whichever is greater)
per month after 2 minutes at constant current output.

RIPPLE: Less than 0.002% of range RMS.

RESOLUTION: 0.01 uaon 5 ma range
0.1ua on 50 ma range

1 ua on 500 ma range

10 ua on 2 amp range

OUTPUT POLARITY: Negative terminal may be
grounded, or both positive and negative terminals
may be left floating up to 500V above ground. Posi-
tive terminal must be isolated from chassis ground
by load.

REMOTE PROGRAMMING: Via external rheostat
connected to rear terminal strip (10, 000 ochms per
ma for 5 ma range; 1000 ochms per ma for 50 ma
range; 100 ohms per ma for 500 ma range; 10 ochms
per ma for 2 amp range).

VOLTAGE LIMITING: Continuously variable from
5 to 55 VDC in one range.

INPUT POWER: 115/230 VAC £10%, 50 to 60 cps,
approximately 300 VA fully loaded.

SIZE: 5-1/4" high x 19" wide x 18' behind panel.
13.3x 48.2x 45,7 em)

MOUNTING: Standard relay rack; side panels tapped
for standard chassis slides; rubber feet for bench
use,

WEIGHT: Approximately 50 pounds. (22, 67 kg)

PRICE: §1795.00 f.o.b. factory, Mountlake Terrace,
Washington.
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FEATURES

® AC Volts, DC Volts and Ohms

e 0.003% DC Accuracy

e  One Set of Qutput Terminals for All Functions

° Built-in Rechargeable Battery Pack for On-Site Calibration
e  Small, Lightweight

qu}lom:qd-ed Controls for Ease of Operation

145




The Model 515A Partable Calibrator is a precision voltage
and resistance calibration source for on-site calibration of
measuring instruments. The Model 515A provides dc vol-
tage, ac voltage and resistance standards in a unit only 3%
inches high by 8% inches wide by 16 inches deep. The in-
strument weighs just 13 pounds including the rechargeable

costs.

The 515A can be used effectively to test a wide range of
characteristics in measuring instruments. Here are a few of
the many applications.

General DC Volts AC Volts Resistance
battery back which eliminates warmup delays after transit
and allows eight hours operation free of line power for true Zero Offset Input Offset Frequency Linearity
portability. The 515A basic calibration accuracy is speci- Current Response
" o (4]
fied over a temperature range of 18" C to 28 C for a one Zero Stability  A/D Linearity Converter Residual
year period thus making it easy to use in production test Linearity Resistance
and calibration lab environments without complex correc- Autoranging Absoliite e Ly me—
tion terms. The long calibration cycle also makes the 515A Accuracy Accuracy
economical to own by minimizing maintenance overhead Ovarrafiging Absolute

Accuracy
158 PORTABLE CALIBRATOR
¢ VOLTS 100 Hz 1Nz 50Kz

0% 1008 1oy v

All 515A outputs are made available at a single set of out-
put terminals. Generally, connections to the test instru-
ment may be made once for a complete series of tests. In
addition to the HIl and LO outputs, terminals are available
to allow guarding and shielding of test leads in critical test
situations.

Functional controls are conveniently organized and color
coded for clarity. The POWER pushbutton applies power
to the operating circuitry of the 515A. [f the unit is con-
nected to the ac line, the internal battery is placed on
charge; otherwise, the 515A automatically operates from
the battery and its state of charge is indicated on the me-
ter to the right of the panel. Dual purpose feet on the
rear of the unit provide a convenient storage location for
the line cord.

DC VOLTS ranges include “uV" with a digital readout
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and vernier control to provide 0 through 999 uV with
0.2 uV resolution. The “1" and 10" volt ranges, operat-
ing in conjunction with the multiplier dial, provide 10
voltage steps plus 0" in each range. The 100" volt
range offers a single precise value of dc voltage.

The OHMS pushbutton and the associated positions on
the multiplier dial make fixed decade resistance values
from 10 MQ down to 700 available with a "'0’’ position
provided for residual resistance tests without disturbing
test lead connections.

AC voltage tests may be made at three frequencies. At
400 Hz, the unit offers 1V, 10V, and 100V rms sine wave
while 10V rms is available at 4 kHz and 50 kHz.

All output function pushbuttons are interlocked for safety.



Range:

uV:

1V:
10V:
100V:

Accuracy:

1V Range:
1V, 10V and
100V ranges:

Ripple:
1V Range:
1V, 10V and
100V Ranges:

Load Regulation:

eV, 1V, and
10V Ranges:

100V Range:

Output Current:

Source
Resistance:
uV, 1V, 10V

Ranges:
100V Range:

Line Regulation:
1V Range:
1V, 10V Ranges:
100V Range:

0 to 999 uV continuous (0.2 uV
resolution)

0.0 to 1.0V in 0.1V steps

0 to 10V in 1V steps

100V cardinal point

(@23°C +5°C for 1 year: 30 minute
warmup)

+2 pVv

+(0.003% of setting or 30 uV,
whichever is greater)

< 10 uV rms

< 0.01% of range rms

Load R  Qutput Change
(% of setting)
> 1000 — 0.0%
10 MQ — 0.003%
1MQ — 0.03%

+5 ppm (no load to full load)

Function of source resistance, ex-
cept 100V range which is limited
at approximately 0.5 mA. No
damage to instrument with short
circuit on output.

300 ohms
< 1 ohm (up to 0.5 mA load)

(+10% line voltage change)

<1uVv
< 1 ppm of range
< 10 ppm of range

Temperature Coefficient (0°C to 18°C, 28°C to 50°C)

4V Range:

1V, 10V Ranges:

100V Range:

Voltage Range:

+0.1uV/°C
+5 ppm/° C
+8 ppm/° C

1V, 10V, 100V cardinal points
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Output Frequencies:

10V 400 Hz, 4 kHz, 50 kHz
1V, 100V 400 Hz
Accuracy: (@23°C +5°C for 1 year; 30 minute
warmup)
Voltage:
1V: +0.06%
10V: +0.04% — 400 Hz and 4 kHz
+0.1% — 50 kHz
100V: +0.06%
Frequency: +1% except @ 60 kHz; +5%

Total Harmonic Distortion and Noise:

400 Hz and 4 kHz: < 0.03%
50 kHz: < 0.05%

Load Regulation:

10V outputs +0.004% except @ 50 kHz;

(0 to 10 mA) +0.008%
1V output —0.005% (20 k€2);
(<19 Source 2)  —0.01% (10 k£2)
100V output —0.006% (500 k£2);

(< 3052 Source 2) —0.015% (200 k£2)

Output Current : (For load regulation as stated above)

1V, 10V output
100V output

0to 10 mA rms
0 to 0.5 mA rms

NOTE: Current limiting protects the 5§15A output from
damage due to short circuit on output.

Line Regulation (+10% line voltage change)

All Voltages at

all frequencies: <+10 ppm

Temperature Coefficient: (0°C to 18°C, 28°C to 50°C)

All Voltages at

all frequencies: < +25 ppm/°C

Range: 10£2 through 10 M£2 in decade
steps + zero setting.
Accuracy: (@23°C +5°C for 1 year: referred
to 0" ohms position)
002 Residual Resistance; <0.15£2
10Q2— 10092: +0.06%
1k —1MQ:  +0.015%
10 MS2: +0.075%



515A Specifications Continued

Power Rating: 0.2 Watt or 100V (DC or RMS), Relative Humidity: < 70%,0°Cto45°C
whichever is less
) ) : . Input Power: 100/115/200/230V ac, +10%,
Temperature (0Cto18°C,28 Cto 50 C) < 10 Watts, 50 — 440 Hz, single
Coefficient: referred to residual resistance phase or internal batteries, Eight
062 < +0.4%/°C hours ;J;:Tratli:)n from batte‘riesl
169 — 100 Q: < FA0HpI when u. yc af.ged._ Chargnngl is
1KQ — 1 M- = up automatic during line operation.
:_ : el Front panel meter indicates con-
10 ME2: < £ 10 ppm dition of charge and battery/line
operation.
Size: 3%"Hx8%"Wx 16" D Output Connectors: 4 binding posts for HI, LO, GUARD
and CHASSIS
Weight: 13 Ibs.
Shock: 20g., 11 msec half-sine wave.
Operating 0°C to 50°C Og
Temperature: Vibration: 4.5¢g, 10 Hz to 55 Hz
Storage Temperature: —40°C 10 +50°C; to +80°C with Altitude: 0 to 10,000 feet operating
batteries removed. 50,000 feet non-operating
a
]
SIDE VIEW
: L 11
-1l lr- 1580 > 9 50 8
- 211 .
6 = a AR50 3
2PLE
— .
338
L} -
—— REARVIEW FRONTVIEW ‘:7‘
Price:
Y ) _ M00-200-619 Offset Rack Mount ,......... 35
516A (Including batteries and charging circuit), . . . . $1995
Arddesarlae MO00-200-620 Panel Mounting Frame . .. ... .. 25
M00-200-618  Side-By-Side Rack Mount . , . . .. MO03-203-700 Front Panel Cover .......... 10
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'€Cision AC Cahbrator 92004

Field lnstallable Rcu Option
® Fast Response Time

Phase Lock Input
L]

Ouadrature Outpyt

Ftu Guarded

Field Replaceable Circuiy Boards
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The Fluke 5200A AC Calibrator brings to manufacturing
and laboratory environments greater precision over wider
operating frequencies than conventional AC calibrators.
The operational frequency range is 10 Hz to 1.2 MHz with
accurate AC voltages in ranges of 100uV rms to 120V rms
at currents up to 50 milliamperes.

A very fast wide band AC to DC converter, an extremely
stable voltage controlled oscillator, together with an easily
programmed DC digital pulse width reference are the heart
of the 5200A calibrator. High switch reliability 1s obtained
through 5 volt logic level switching of the DC digital pulse
width reference. This techmique further allows the 5200A
10 be easily adaptable for remote programming.

Advanced design engineering by Fluke has conquered the
inherent instability problems of voltage controlled oscill-
ators and thereby does away with the need for complex
relay programmed attenuators and ratio transformers. The
Y% second response time of the AC to DC converter elimin-
ates the usual long AC calibrator settling times.

Accurate output amplitude selection s made in six decade
ranges of 1 mV to 100 V. (A seventh range of 1,000 V is
provided for use with a companion Fluke Precision Power
Amplifier Model 5205A.) Six digit resolution within the
selected voltage range provides 1nV through 100uV steps.

The extreme midband absolute accuracy of 10.02% of out-
put, £0.002% of range, together with a total harmonic
distortion of less than 0.04% up to 100 kHz enables the
B200A to achieve unmatched performance capabilities.
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For production and voltmeter calibration applications
traditionally requiring time consuming error calculations
the 5200A provides a vernier scale that reads percent of
error directly. Measurement s provided in two ranges,
t3% or *0.3%. Error measurements can be resolved to
+0.01% on the 3% range or £0.001% on the 0.3% range.

All solid state engineering has made the 5200A a more

durable piece of precision equipment than vacuum tube ac
calibratars. For shock and vibration requirements the
5200A is designed to meet or exceed Military Standard
MIL-T-21200.

To insure @ minimum of down time and servicing costs, the
5200A has been engineered with interchangeable circuit
boards that are field replaceable. Long term reliability has
been built into the 5200A by keeping the total parts count
low. In addition, absolute accuracy relative to NBS
Standards for 90 days within operating temperatures of
23 + 5°C gives the 5200A a longer calibration cycle.

The Fluke 5200A is a fully guarded AC Calibrator which
allows for floating operation and eliminates the system
ground loop problems of non-guarded calibrators.

The oscillator of the 5200A may be phase locked to an
external source to effectively produce synchronous signals
of precision amplitude and stability. This feature provides
expanded capabilittes to slave a current source for watt-
meter calibration or synchronous operation to line or
system frequencies. A rear input jack i1s provided for the
external signal and a frant panel On-Off switch enables the
phase lock function.

A quadrature output which is 90° out of phase with the
fundamental is provided on the rear panel. Quadrature
signal amplitude s proportional to the dialed output set-
tings of the fundamental, up to 10 V rms maximum for a
full scale setting on any range. This extra capability lends
itself well for servo amplifier testing and synchronous
detection.

Extremely fast response time, 0.5 seconds from 100 Hz to
1.2 MHz, avoids the unnecessary delays of conventional
AC calibrators. Recovery fram short circuits and overload
conditions are within these specified settling times.

The output of the 5200A is protected by current limiting.
When the overload is removed, the output will recover
automatically to the preset level. Thus an operator need
never worry about damaging the calibrator or meter under
test. Transistion from the voltage mode to the current limit
mode is typically 2 microseconds.

The Model 5200A provides High, Low, High Sense, Low
Sense, Guard and Ground terminals on both the front and
rear panels, An auxiliary output jack is provided on the
rear panel for monitoring frequency with an external
counter. Qutput amplitude 1s 3 V rms, short circuit
protected.

One of the most unique and valuable features of the Fluke
5200A calibrator remote control option is its program-
mability. A field installable isolated RCU provides for the



remote programming of frequency ranges, amplitude ranges,
frequencies, amplitudes and all control functions except for
Error Measurement. This programming may be made in
serial or parallel depending on the system environment. All
programming levels are compatible with TTL logic and con-
tact closure,

Standard Levels:
Logic “1” = 0 to .4V dc
Logic “0" = +2.8 to +5.0V dc

n

For inverted logic levels, order Option —03 with
Option 01.

F A - _ [
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Additional computer interface information is available. Re-
quest Application Bulletin #14,

For systems requiring greater voltage and current capa-
bilities the 5200A is compatible with the Fluke 5205A
Precision Power Amplifier. The 5205A extends the 120V
rms at 50 mA current level limits of the 5200A to
1200V rms at 200 mA rms up to 120 kHz. When used to-
gether the 5200A and 5206A instrument pair may be con-
trolled manually or remotely as a single instrument,

A separate data sheet is available for more detailed infor-
mation on the 5205A Precision Power Amplifier, capa-
bilities, specifications and system applications.

VOLTAGE RANGES
1mV, 10 mV, 100 mV, 1V, 10V, 100V
{1000V with 5205A Power Amp)

Overrange
20% on all ranges (120V maximum)

Range Limits
10% to 120% (100uV and above)

Resolution
0.0001% of Range (1nV on 1 mV range)

RESPONSE TIME
For any programmed amplitude, the output voltage and fre-
quency will settle to within 0.01% of change as follows:
10 Hz - 100 Hz 4 Seconds Max.
100 Hz - 1 MHz 0.5 Seconds
The output will recover from short circuits and overload
conditions within the specified settling time.
AMPLITUDE ERROR MEASUREMENT
0 to = 0.3% with 0.001% resolution
0 to £ 3% with 0.01% resolution
An "OFF" error switch position is provided to easily lock

out the error measurement function which is automatically
disabled in program mode,

ACCURACY
(For 90 days, 23 +5°C, after 1 hour warmup.)

1, 10, 100 Volt Ranges (X% of setting +Y% of range)

10 Hz to 30 Hz (0.1 +0.005)
30 Hz to 20 kHz (0.02 +0.002)
20 kHz to 100 kHz (0.05 +0.005)
100 kHz to 1 MHz (0.33 +0.03)

1,10, 100mV Ranges (X% of setting + YuV)

10 Hz to 30 Hz (0.1 +10)
30 Hz to 20 kHz (0.02 +10)
20 kHz to 100 kHz (0.05 +20)
100 kHz to 1 MHz (0.33 +30)

SHORT TERM AMPLITUDE STABILITY

1 mV to 100V Ranges:
The change in rms value will be less than (0,0007%
of setting + 0.0003% of range) pk-pk for the 1kHz
thru 1MHz ranges and 0.004% pk-pk of range for
the 100 Hz range over a 10 minute interval.

LONG TERM AMPLITUDE STABILITY
(At Constant Line, Load and Temperature)

+0.005% of setting for 24 hours
+0.01% of setting for 6 months

AMPLITUDE TEMPERATURE COEFFICEINT
(0° to 18°C and 28°C to 50°C)

+(0.025 x accuracy) per °C

MAXIMUM OUTPUT CURRENT
50 mA rms from 10% to 120% of range

NOTE: Min. Load impedance for specified accuracy:
1,10, 100 mV Ranges . 3K
1V Range 5082 above 100 kHz

CURRENT LIMIT

The output is protected against overloads and short circuits
by a current limiter.” Upon removal of the overload, the
output will recover automatically,

*NOTE: See Maximum Inductive Load Current
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MAXIMUM OUTPUT VOLTAGE

120V rms. Maximum volt-hertz product is 1.0 x 107 (See
Figure 1)

Figure 1. MAXIMUM OUTPUT AND FREQUENCY CHART

TOTAL HARMONIC DISTORTION AND NOISE

(Bandwidth 10 Hz to 10 MH2)
10 Hz to 100 kHz .
100 kHz to 500 kHz .
500 kHz to 1MH2

(0.04% of setting +10 uV rms) *
. (0.3% of setting + 30uV rms)
. (1.0% of setting + 30uV rms)

*For output currents exceeding 15 mA

20 kHz to 100 kHz

o (%) ) () |*

V = volts, F = kHz, |- mA
MAXIMUM CAPACITIVE LOAD
1000 pf

Specifications /Frequency

MAXIMUM INDUCTIVE LOAD CURRENT
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The above graph does not restrict the use of Precision
Inductive Dividers which have a3 maximum voltage limit of
0.35 times Fraquency or higher,

LOAD REGULATION
% of Range (No load to full load)
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NOTE: Output impedance on the 1 mV to 100 mV ranges
is less than 1 ohm in series with TuHenry,

LINE REGULATION
+0.001% of setting for a 10% change in line voltage.

FREQUENCY RANGES
100 Hz, 1 kHz, 10 kHz, 100 kHz, 1 MH2

Overrange
20% on all ranges (1.2 MHz maximum)

Range Limits
10% to 120% (10 Hz and above)

Resolution
0.01% of Range (.01 Hz on 100 Hz Range)

QUADRATURE OUTPUT (Minimum Load Z = 3k{l)

Amplitude

10V rms *5% when full scale output is selected for any of
the normal output signal. Quadrature amplitude is propor-
tional to the dialed output voltage. (BNC connector on rear
panel)

Phase
90" (1" + 0.03" per kHz), 40 Hz to 1.2 MHz
a0" ¢+ 3", 10 Hz to 40 Hz
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ACCURACY

(For 90 days, 23 +5 C, after 1 hour warmup.)

(X% of setting + Y% of range)
(1.0 +0.1)
(3.0 +0.3)

100 Hz to 100 kHz Ranges
1 MHz Range

FREQUENCY STABILITY
+0.05% for 24 hours
#0.1% for 6 months

FREQUENCY TEMPERATURE COEFFICIENT
(0° to 18°C and 28°C to 50°C)
£0.025% of setting per "C

EXTERNAL FREQUENCY PHASE LOCK INPUT

The oscillator of the 5200A has the capability of being
phased locked to an external signal. Phase lock accuracy is
+(1? + 0.05" per kHz) over a 1% band around the center
frequency. (BNC connector on rear panel)

COUNTER OUTPUT

Auxiliary frequency counter output (BNC Connector) on
rear panel; 3V pulse, short ciicuit protected.



EXTERNAL SENSE
A two position switch is provided to control Internal or
External Sensing on the 1V, 10V, and 100V ranges.

OUTPUT TERMINALS

High, Low, High Sense, Low Sense, Guard, and Ground ter-
minals on front and rear panels, Front panel terminals
are 5-way binding post. Rear panel terminals are via P.C.
Board edge card connector with mating connector supplied
(P/N 337675).

LOCAL/REMOTE OPERATION

Two position switch, interlocked with the optional remote
programming function. In the LOCAL mode, all control is
implemented from the front panel switches. In REMOTE,
control is obtained via the programming lines through a rear
panel connector. When the REMOTE function is called on
the programming line, the Local/Remote switch on the
front panel will be locked in the REMOTE condition,
disabling the error measurement control and all other front
panel controls except the POWER ON-OFF. When the
LOCAL function is called on the programming line, the
front panel Local/Remote switch may be operated in either
the LOCAL or REMOTE condition at the operator's
discretion.

SAFETY FEATURES

When the ac power is turned an, the instrument is automat
ically set to the Standby condition. When in Remote Sense
and the sense leads are accidentally disconnected, the out-
put voltage will not exceed 0.7 Volts above the programmed
setting on the 1 Volt thru 100 volt ranges. The 1 millivolt
thru 100 millivolt ranges are not affected.

CALIBRATION REQUIREMENTS

The 5200A is calibrated at the tactory by instrumentation
traceable to the National Bureau of Standards. Periodic cali-

OPTION -01

All functions of the 5200A AC Calibrator are remotely
programmable except for the Power On-Off switch and
the Error Measurement Control. While operating in a
remote configuration, the 5200A remains totally isolated.
Isolation is typically 10”7 ohms in parallel with 30 pf
between logic common and analog output. This optional
capability of the 5200A can be added in the field at any
time and does not require the unit to be sent to the factory
for modification,

The —01 Option of the 5200A permits the remote selection
of all functions, frequencies and amplitudes by means of an
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bration of the 1V, 10V, and 100V ranges may be accom-
plished through the use of a thermal transfer standard and a
precision dc source, such as the Fluke Models 540B and
332D. The accuracy on the 1 mV, 10 mV, and 100 mV
ranges depend on precision inductive dividers which are
tested at the factory with special verification equipment,
and do not require periodic adjustment. All other adjust-
ments can be made with general purpose laboratory
equipment.

Input Power

100, 115, 200, 230V ac *+ 10%, switch selectable, 50 to
60 Hz (50 Hz to 400 Hz Option available), 100 Watts.
Dimensions

7" (177 mm) x 17" (431 mm) x 20.25" (514 mm)

Weight

45 pounds (10, 4 kg)

ENVIRONMENTAL

Cooling

Forced air cooled. Air intake through re-useable filter on
rear panel. Air exit along both sides of 5200A,
Temperature

0°C t0 50°C operating, ~40°C to +75°C storage

Relative Humidity

0 to 80 percent (0°C to +40°C)

0 to 70 percent (+40°C to +50°C)

Shock

20 g. 11 millisecond half-sine wave

Vibration
4,5g,, 10 Hz to 65 Hz

Altitude

0 to 10,000 feet operating
50,000 feet non-operating

mming

external programming device, usually part of an automated
system. The —01 Option is for use with systems employing
negative-true logic. Systems operating with positive-true
logic use the —03 Option in addition to the —01 Option.

The remote programming option consists of a Remote
Control Unit (plug-in printed circuit board assembly), an
86 pin card-edge connector (P/N 337840), a prewired add-
ress matrix card (P/N 350074) and a blank Address Matrix
card (P/N 350058). The RCU contains all the control logic
and mounts in an assigned position within the 5200A. The




card edge connector can be jumpered to meet various system
requirements before being installed to connect the remote
programming source to the 5200A. The matrix address card
isalso jumpered in accordance with system requirements and
is installed on the RCU printed circuit board assembly.

Once installed in the 5200A, the RCU requires no oper-
ator attention. The function of the RCU is to receive and
store operational commands and parameters from some
remote programming source, and when necessary, pass
them through the guard shield to control the output
frequency, output amplitude and operating mode of the
calibrator. The RCU can receive remote control information
in parallel or serial (by byte) form depending upon the sys-
tem requirements.

When serial programming is employed program data gener-
ated by the program source in the form of a 54-bit pro-
gram word is fed over a common set of four data lines to
the register, one byte at a time. Each portion of the input
register is addressable and as a byte of data is placed on the
data lines, the designated portion of the input register is
addressed and then strobed. In this manner, the remote

programming source can fill the RCU Input register byte by
byte. When the input register is loaded a data transfer
command is addressed and the 5200A reacts to the program
data.

In parallel programming form since each data bit has an
assigned unique line, there is no need for multiple
connections on the card edge connector, as in the case of
serial programming.

The blank Address Matrix card (supplied) permits the
assignment of byte numbers of the different input regis-
ter elements as required for various system configurations.
Regardless of how the Address Matrix card is jumpered the
54-bit program word must be placed in the assigned
positions of the input register,

For additional information on remote programming the
5200A AC calibrator in serial or parallel formats or inter-
facing, request Application Bulletin #14 or contact the
John Fluke Mfg. Co., Sales Product Specialist Department.
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5200A GROUP PARALLEL PROGRAMMING FORMAT

DATA DESCRIPTION

No Data, Group Address reserved for Master
Strobe Command
Voltage Range
Voltage Amplitude Overrange Bit
Voltage Amplitude, Most Significant Decade
Voltage Amplitude, Second Decade
Voltage Amplitude, Third Decade
Voltage Amplitude, Fourth Decade
Voltage Amplitude, Fifth Decade
Voltage Amplitude, Sixth Decade
Frequency Range
Frequency Overrange Bit
Frequency, Most Significant Decade
Frequency, Second Decade
Frequency, Third Decade
Frequency, Fourth Decade
Remote Sense, Local/Remote, Phase Lock, Standby/
Operate
TOTAL COMMAND BITS

5200A GROUP SERIAL FORMAT
4 BITS Data and 4 BITS Address
5200A CONTROL BITS
Group Address 4

Address Strobe 1
Parallel Load Strobe 1

Standby Status Flag

Ready/Not Ready Flag
Remote Status Flag

REMOTE CONTROL UNIT OPTION
CARD-EDGE CONNECTOR PIN ASSIGNMENTS

5200A RESPONSE BITS

NUMBER OF BITS

B I I N L e e

52

5200A Current Limit Flag 1
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PRICE
Model 5200A AC Calibrator . . . . . . . $4195
Option —01, Remote Control Legic . . . . 995

(supplied with mating connector, standard
address matrix card and blank address ma-
trix card)
Option —02, 50 Hz to 400 Hz Input Power . . 500
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Option —03, Logic Level Inversion .
(requires Option —01)

ACCESSORIES
MO07-205-600 Rack Mounting Bracket .

MO00-280-610 Chasis Slides for 24" Cabinets .

5200A - 7015K Extender Board .

$50

$25
50
25



FEATURES

Calibrates DC, AC, Volts, Amps, Ohms

Displays Percent-Error Directly

Simple, Rapid Operation

Calibrates digital and long scale multi-

meters.

Calibrates Panel Meters, Relays, Many
Other Components

Full Set of Environmental Specifications

Within Specifications for One Year Minimum

Excellent Amplitude Stability

ACCURACY (% of setting)@ STD. REF, CONDITIONS
DC Volts +(0.05% + 25 microvolts)*
(1 mv - 1000v)
DC Current +(0. 1% + 0.01 microompere)
(1 ua - 10A)
AC Volts £(0.2% + 25 microvolts)*
(1 mv - 1000V)
AC Current +(0.25% + 0.025 microampere)
(lua - 10A)
Ohms +(0, 1% + 0.5 ohm)
(1 ohm - 10 Meg)
* except £0,33% at 1, 3, and T0 millivolts
STD. REF. CONDITIONS:
20 - 30°C, less than 50% R.H.

The classic meter calibrator has been obsoleted by the
new Fluke Model 760A. This all-solid-state instrument
eliminates cumbersome, time-consuming techniques by
offering direct percent-error readout, a single range
for each function (AC, DC, volts, amps, ohms) compact
size, a minimum of controls and indicators, and a full
complement of interlocks and safety features. Old-style
calibrators were usually nothing more than hand-marked
long-scale meters across an appropriate power source.
The instrument undergoing calibration was also placed
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METER CALIBRATOR

across the power source, and the two meter readings
were compared., Error was computed, usually with the
assistance of a correction table to gain adequate ac-
curacy. Contrastingly, the T60A operates by adjusting
the output for a cardinal point on the meter under test,
then reading error directly on £10%, £3%, or £1% (equal
10 db step) ranges. Accuracy figures for the 760A are
percent of setting so that they apply over the entire volt-
age or current range, not just at several discrete full-
range points,

With a 1000 volt capability (up to 20 ma), 10 ampere
capability (to more than 1V compliance), and a 10 meg-
ohm rheostat in 1 ohm steps, the T60A can easily cali-
brate high-impedance VTVMs, medium-impedance
VOMs, plus low-impedance electrodynamometer and
iron-vane meters.

One of the most important parameters of the Model 760A
is the unusually long re-calibration interval. The unit
is guaranteed to remain within specifications for one
year minimum, In addition the instrument is assigned
a full set of environmental specifications which include
simulated shipboard shock and vibration.

Many meter calibrators use the power line as an AC
source, together with the usual distortion that can com-
pletely invalidate an AC calibration. Model 760A in-
cludes a stable, low-distortion (typically less than 0, 1%
third harmonic) oscillator that is selectable for either
60 Hz or 400 Hz, Four-hundred hertz is in the mid-
band of virtually all AC voltmeters and also matches
the power frequency of aircraft-missile systems and
ancillary equipment. Sixty hertz is useful for cali-
brating instruments that respond to power-line fre-
quency only, or are otherwise severelylimited in re-
sponse,

For safety the 760A is interlocked so that the output is
zero when changing to a different function or {requency.
In addition a red warning lamp indicates when a 100V
potential is exceeded at the output posts.

As with other Fluke instruments, flow-soldered glass-
epoxy boards are used to the maximum extent, and all
critical accuracy- and stability-determining components
are of Fluke manufacture or special processing,
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760A

SPECIFICATIONS

CALIBRATOR FOR DC VOLTMETERS
RANGE: 0.001V to 1000V.

ACCURACY: +(0.1% of setting +25 uv) from 0,001V to
1000V except 0.33% at 1 mv, 3 mv, 10 mv. *

RESOLUTION: 100 uv.

CURRENT CAPABILITY: 0 to 20 ma except 0.5 ohm
minimum load resistance. Currents to 800 ma at cer-
tain settings. Details upon request.

RIPPLE AND NOISE (RMS): Less than 0.5% of output
or 150 uv.

CALIBRATOR FOR DC AMMETERS
RANGE: 1 ua to 10A.

ACCURACY: +(0.25% of setting +0, 025 ua)."”
RESOLUTION: 1 ua,

VOLTAGE CAPABILITY: 0 to 1V minimum (5V open
circuit),

RIPPLE AND NOISE (RMS): Less than 0.5% of output
or 0.05 ua.

CALIBRATOR FOR AC VOLTMETERS
RANGE: 0.001V to 1000V.
FREQUENCY: 60 Hz and 400 Hz.

ACCURACY: %(0.25% of setting +25 uv) from 0. 001V to
1000V except 0.33% at 1 mv, 3 mv, 10 my.*

RESOLUTION: 100 uv.

CURRENT CAPABILITY: 0to 20 ma except 0.5 ohm
minimum load resistance. Currents to 900 ma at cer-
tain settings. Details upon request.

HARMONIC DISTORTION: Less than 0.5% of output.
NOISE: Less than 0.1% of output or 30 uv,

CALIBRATOR FOR AC AMMETERS

RANGE: 1 ua to 10A,

FREQUENCY: 60 Hz and 400 Hz.
ACCURACY: £(0.25% of setting +0. 025 ua).
RESOLUTION: 1 ua.

VOLTAGE CAPABILITY: 0 to 1V minimum (5V open
circuit).

HARMONIC DISTORTION: Less than 0.5% of output.
NOISE: Less than 0, 1% of output or 0.02 ua,

CALIBRATOR FOR OHMMETERS
RANGE: 0 to 10 megohms.
ACCURACY: #(0.1% of setting +0.5 ohm).

RESOLUTION: 1 ohm,
POWER DISSIPATION: Up to 0.25 watt and 35°C.

GENERAL
ERROR INDICATION (% of setting):

10-0-10 (0.2%/scale division)
3-0-3 (0.1%/scale division)
1-0-1 (0, 02%/scale division)

SEARCH INDICATION: 0 to 100% of setting (accuracy
+3% of end-scale),

OUTPUT CONTROLS: Coarse switch, medium and fine
verniers (resolution better than 0. 027 of setting).

OUTPUT TERMINALS: Multipurpose binding posts on
3/4 inch centers for (+), (-), and chassis.

AC FREQUENCY ACCURACY: 1% for 400 Hz; phase-
locked to power line for 50 Hz and 60 Hz (remains locked
for +1% frequency variations, manually adjustable to
cover 48 to 52 and 55 to 65 Hz),

REFERENCE: Aged, temperature-compensated zener
diode.

CALIBRATION STABILITY: Within performance speci-
fications for 12 months with no internal adjustments.
Improved specifications require more frequent calibra-
tion intervals.

SAFETY FEATURES: Front panel lamp indicates when
output voltage is greater than 100V. Output terminals
are de-energized and indicator lamp is lighted if unit
is overloaded or if COARSE output control is not at
minimum when FUNCTION or FREQUENCY setting is
changed, Setting COARSE output control to minimum
(RESET) restores operation.

TEMPERATURE:
Operating, 0°C to +50°C. Improved specifications
apply from 20°C to 30°C.
Non-operating, -62°C to +75°C.

HUMIDITY: Up to 85% and 35°C. Improved specifica-
tions apply up to 50% RH.

SHOCK: Meets MIL-T-945A and MIL-5-901C (grade B).
VIBRATION: Meets MIL-STD-167.

LINE REGULATION: 0.05% of setting for a 10% line
change from nominal;less than 0. 1% of setting for a
1% line frequency change at 60 Hz.

INPUT POWER: 115/230 VAC £10%, single-phase, 50
Hz +2 Hz and 60 Hz +5 Hz, approximately 200 watts full
load, 40 watts no load,

MOUNTING: Standard EIA rack mounting with chassis
slides (not supplied) or bench mounted on nylon feet,

SIZE: 19" wide by 10-1/2" high by 18 inches deep be-
hind panel.

WEIGHT: Approximately 77 pounds.

PRICE:;
Washington

$2,995.00 f. o. b. factory, Mountlake Terrace,

* These accuracies apply over environmentcl extremes. See table on reverse side for
improved specifications over normal environmental ranges.
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DC standards laboratories depend primarily on two basic
standards, the standard resistor and the standard cell. These
two standards require reference to the fundamental units of
voltage and resistance as maintained by National or Inter-
national Standards Laboratories. [f this is done at regular
intervals traceability has been achieved, which means that
the fundamental unit has been transported to the user’s fac-
ility. When the fundamental unit is available in the stan-
dards lab, it must then be multiplied by means of voltage
and resistance ratio measurements. [t is important that
traceability be achieved for ali levels with sufficient accur-
acy; in other words, the error contribution of multiplying
should be kept as low as possible.

Voltage ratios are usually obtained by a resistive divider.
Resistive divider ratios may be established to a high accur-
acy without knowing the ohmic value of the resistors. It is
not necessary to have traceability of ratio measurements to
any national standardizntion laboratory because ratios are
dimensionless quantities. What has to be done is to com-
pare one fraction of the voltage in a divider to another one
and to determine the difference; this can be performed
without absolute resistance standards.

Following are some essential requirements for a DC voltage
measuring and generating calibration system:

A resistive ratio device and a means to establish a ratio
resolution and accuracy of at least 0.1 ppm.

A voltage ratio device with its output directly traceable
to the legal unit of E.M.F.

There are a number of ways to make up a DC calibration
system using ratio devices. Equipment choice must be
made on the basis of cost versus performance, existing in-
struments and system accuracy requirements. Because dif-
ferential and digital voltmeters with accuracies of 50 and 25
ppm are commonly used in production and quality control
areas, the calibration system must have an accuracy of at
least + 10 ppm with respect to the unit of E.M.F. as main-
tained at the user’s facility. Figure 1 shows a complete sys-
tem designed to calibrate digital voltmeters.

The Model 332B Voltage Calibrator was chosen as the vol-
tage source because of its extremely good stability (10 ppm/
month), low noise and ripple (less than 40 uv at max. out-
put}, and high resolution (0.1 ppm). In fact, the Model
332B is a calibrator which will deliver any desired voltage
up to 1111 volts with an accuracy of 20 ppm/6 months.
The 845AR is a high sensitivity null detector with a 1 micro-
volt full scale range, an overload capability of 1100 volts on
any range with a typical recovery time of 4 seconds and a
ten megohms input impedance. Couples with this are the
featuras of leakage resistance of 1012 ohms, capability for
being floated to 1100 volts above ground and use as an iso-
lation amplifier.
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Fig. 1 DVM Calibration System
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Other applications of this system include use as a

Power Supply Calibrator: accuracy 5-7 ppm (accuracy
of standard cell not included)

Differential Voltmeter: accuracy 5-8 ppm (100 volts and
below)

Ratio Calibrators: absolute linearity: 0.1 ppm of input
Power Standard cell

In most standards laboratories, a bank or several banks of
saturated standard cells provide traceability to the standard
volt. The Fluke Model 731B DC Transfer Standard was
designed to give the calibration facility and standards lab a
working standard for production testing. Standard cells are
extremely sensitive, especially to shock, vibration and tem-
perature change. The Model 731B can be hand-carried and
subjected to severe environmental conditions and still pro-
vide transfer accuracies to a few ppm traceable to the deli-
cate saturated cells.

Thermal transfer instruments may be used to accurately
measure an unknown ac voltage or current by determining
the difference between it and a preset accurately measured
dc equivalent. Fluke’s Model 540B Thermal Transfer Stan-
dard provides this capability when used with a set of A40
Current Shunts or Ab5 Voltage Thermal Converters, Ther-
mal transfers for voltage measurement may be conducted at
frequencies from 5 Hz to 50 MHz and for current measure-
ment from 5 Hz to 100 KHz.

Fluke's AC Reference Standard, the Model 510A, is a pre-
cision fixed frequency ac voltage source suited to calibration
or test applications. Outputs of 10V rms and 10 mA rms at
frequencies from 50 Hz to 100 kHz are available.



A40, A40A,
Aoy

540B CURRENT

TRANSFER ACCESSORIES

Models A40

Model A40A

Part No. 212852 & Part No. 212860
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Model C41

Maode ALD and ALO0A Curremt Shunts ar lesigned to
i1 the Mode! 340B Thermal Transfer Standard to a

CUNvL 1

RMS current measurmg device over a 2.5 milliampere 1o 20
AMPEre runge with a frequency response from 5 Hz to 100
kKHz. The A40 shunts covering the range of 10 milliamperes

3 amperes plug into panel connectors on the 5408, and
electrically shunt the heater of the thermal converter. The
AOA shunts (10 amperes and 20 amperes) are connected

to the punel connectors of the 5408 by u special cable

Thus, the nominal heater current ratimg of 5 ma s main-
tamed ut the nominal shunt ratng. In the same manner as
the 5408 voh

times s nomamal rating. With no shunt i place. the 5 ma

ranges, ¢ach shunt is usetul from ' to |

heater ruting ol the 5408 thermal converter allows current

trunsters from 2

SmutosS ma

Internal construction ot the shunts includes straight-wire.
bifilar-wound tibbon, and folded-ribbon resistive elements,
depending on shunt size. The resistive elements are in good
thermal contact with the shunt case. which in the larger

shunts s an ethicient tinned-alummum extrusion

All AC/DC differences expressed in the specifications are
deviations from theoretical stundards mammtained by the
National Bureau of Standards, and may be obtained without

the use of calibration curves or correction tables




A40, A4OA

SHUNTS

CURRENT RATINGS: 10, 20, 30, 50, 100, 200. 300, and
500 milbamperes: 1, 2, 3, 5, 10 and 20 amperes,
NOTE: Each shunt may be used from 'z to | times nominal
rating.

OVERALL CURRENT RANGE: 2.5 milliamperes to 20
amperes. (5 ma nominal rating of 540B thermal converter
heater allows current transfers from 2.5 ma to 5 ma without
shunts.)

ACCURACY: (% of input):

AC/DC
SHUNT FREQUENCY DIFFERENCE
10 ma-5A 5Hz - 20 kHz +0.02%
20 kHz - 50 kHz +0.03%
50 kHz - 100 kHz +0.05%
[0A - 20A S Hz- 20 kHz +0.03%
20 kHz - 50 kHz +0.05%
CALIBRATION: Each shunt when used in conjunction

with a 540B is within the above deviations from zero error

SPECIFICATIONS

as defined by reference standards maintained by the John
Fluke Standards Laboratory and periodically calibrated by
the National Bureau of Standards. These ac/dc difference
figures do not include the National Bureau of Standards
random and systematic error uncertainties. John Fluke or
NBS test reports to the nearest 0.01% are available at extra
cost. Fluke test fee schedule is available upon request.

PRICE: A40 Shunts
10, 20, 30 ma
50, 100, 200. 300. 500 ma
[, 2, 3, 5 amps
A40A Shunts
10, 20 amps

$100.00 each
S100.00 each
§$100.00 each

$100.00 each

CASE

Model C41 case (illustrated) manufactured of ABS plastic
with polyurethane foam cushion is available for trans
porting and storing a complete set of A40 and A40A
shunts.  Price §75.00.

CABLES

Part No. 212860 (24 in. long). One required to connect
A40A (10 and 20 amp) shunt 1o front panel connector.
Price $20.00 RF input cable to A40A shunt. Part No,
212852 §15.00.
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AS55

THERMAL CONVERTERS

Model A55 Thermal Converters make possible
extremely accurate thermal-transfer AC measure-
ments from subaudio frequencies to the VHF re-
gion. The design of the A55 series is comparable
to that of standards maintained by the National
Bureau of Standards.

A specially constructed thermocouple, selected
for frequency characteristics and low DC reversal

C55 CASE error, is the thermally responsive element of the
A55 series. AC and DC input voltage are applied
directly across the thermocouple heater on the 0.5
volt model. For higher voltages, low temperature
coefficient metal-film resistors provide the proper
division ratio,

The thermocouple, range resistors, and compen-
sation components are compactly mounted on a
printed circuit board, with good thermal isolation
and mechanical rigidity.

FEATURES
Frequency Range 5 Hz - 50 MHz A55 converters can be used with the Model 540B
Thermal Transfer Standard. The 540B contains
Excellent Thermal Characteristics an internal transfer circuit, high-resolution elec-
tronic galvanometer, reference supply, and search
Rugged Construction circuit; by itself it may be used over a frequency
range from 5 Hz to 1 MHz. By connecting the
Compact Design A55 converter output to the jack provided, the
internal transfer circuit of the 540B is bypassed
so that only the null detector and reference supply
are used.
APPLICATIONS Each A55 has a useful range from 1/2 to 1 times
the rating of the converter, with the specified
Laboratory standard AC/DC difference applicable over this range.
Laboratory calibration of AC voltage To store the A55 converters and accessories, a
sources and precise measurement of Model C55 container with a molded polyurethane
unknown AC voltages foam cushion insert is available, The C55 is de-
signed to accommodate a complete set of nine
Production line testing and calibration converters and accessories.

of AC voltmeters, voltage sources and
AC/DC transfer standards
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RANGE: 0.5, 1, 2, 3, 5, 10, 20, 30, and 50 volts.
(NOTE: Each converter may be used from 1/2
to 1 times voltage rating).

ACCURACY OF CALIBRATION AND CERTIFICA-
TION (% OF INPUT):

1 MHz - +0.05%
10 MHz - +0, 10%
20 MHz - +0. 15%
30 MHz - 0. 20%
50 MHz - +0. 50%

Each converter is furnished (at no charge) with
a John Fluke production test record listing the
AC/DC difference characteristic at the above fre-
quencies to the nearest 0. 017, except at 50 MHz
for the 20, 30, and 50 volt converters. The
AC/DC difference is established by comparison to
John Fluke standards that are periodically inter-
compared to the standards of NBS.

Typical AC/DC differences are less than +0. 01%
below 1 MHz, +0.01% at 1 MHz, +0,02% at 20
MHz, +0.1% at 30 MHz, and +0. 3% at 50 MHz.
(All calibration is referenced to center of 874-TL
coaxial tee attached to converter input connector. )

John Fluke test reports to the nearest +0. 01% at
varying frequencies and voltages are available
at extra cost. A test fee schedule will be im-
mediately forwarded upon request. For NBS test
reports, price/delivery and other information
should be requested directly from NBS.

INPUT IMPEDANCE: Approximately 200 ohms/
volt.

OUTPUT VOLTAGE: T millivolts nominal at rated
input.
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SPECIFICATIONS

OUTPUT RESISTANCE: 8 ohms nominal.
REVERSAL ERROR: Less than 0. 025%.

INPUT CONNECTOR: GR type 874-L.

OUTPUT CONNECTOR: Amphenol 80-PC2M 2-
pin, microphone type.

SIZE AND WEIGHT:

Converter Diameter Length Weight
0.5V 1-3/8" 3-5/16" 10 oz.
1V, 2V 1-3/8" 5-3/16" 13 oz.
3v, 5V 1-3/8" 6-1/2" 15 oz,
10V, 20V
30V, 50V 1-3/8" 7-1/16" 1 1b.
PRICE: 0.5V - 8195, 00 ea.

1V, 2V, 3V, or 5V - §195, 00 ea.
10V, 20V, 30V, or 50V - $195, 00 ea.

Model C55 storage case $75. 00 All prices f, 0. b.
factory, Mountlake Terrace. Washington

OPTIONAL ACCESSORY KIT:;

Model A55-110 Accessory Kit is recommended
for use with Model A55 Thermal Converters in
virtually any calibration or measurement setup.
The kit includes:

1)
2)

Coaxial Tee for A55 Input (GR Type 874-TL).
Three Coaxial Adapters for A55 Input (GR
Type 874 to UHF, BNC, and Type N jacks).
Interconnecting coaxial cable, AC source to
coaxial tee.

3)

KIT PRICE: $75, 00
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Features

W OUTPUT VOLTAGE: 10 volts RMS H FIXED FREQUENCY OUTPUT:
50 Hz to 100 kHz

® ACCURACY: £0.01% for 30 days

+0.02% for 90 days ETOTAL HARMONIC DISTORTION:

Less than 0.005% to 50 kHz

BOUTPUT CURRENT: M SHORT TERM STABILITY:
10 mA RMS, Short Circuit Protected 20 ppm pk-pk

8 DC CALIBRATION

m BATTERY OPERATION
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DESCRIPTION

The Fluke S10A is a precision ac voltage source which can
be used as a calibration standard or as a fixed frequency
source for test applications. In the calibration laboratory,
the S10A provides an accurate reference for calibrating
both True rms and Average reading ac voltmeters. On the
production line, the 510A can be used to rapidly verify ac
test instrumentation or to generate a precise ac stimulus
for circuit testing.

The output of the 510A is both fixed frequency and fixed
amplitude. The frequency may be varied +1% of center
frequency by a front panel screwdriver adjustment. Fre-
quency resolution is +0.05 per cent. No external adjust-
ments are provided for amplitude control. Variable ampli-
tude levels may be obtained by using ratio transformers or
other voltage divider techniques.

The outstanding accuracy and stability of the 510A is
achieved by comparing the peak amplitude of each cycle
of the ac signal to a dc reference amplifier with precisely
known characteristics. AC amplitude errors are fed back
as correction signals to the oscillator amplifier circuits to
maintain constant amplitude. Calibration of the 510A
Reference Standard is accomplished by calibrating the dc
reference amplifier and internal resistor divider networks;

SPECIFICATIONS

OUTPUT VOLTAGE
OUTPUT CURRENT v
SINGLE FIXED FREQUENCY OUTPUT

AMPLITUDE ACCURACY USING AC CALIBRATION .

50 Hz — 20 kHz .
20 kHz — 50 kHz.
50 kHz — 100 kHz
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a procedure easily implemented with standard laboratory
instruments.

Total harmonic distortion is less than 50 ppm up to 50kHz,
and 150 ppm at 100 kHz, thus assuring a pure output sine
wave that can be used to calibrate average, peak, or true
rms reading ac to dc converters.

An optional rechargeable battery pack provides up to 16
hours of operation without ac line power. A front panel
meter provides a continuous display of battery condition.
Whenever the 510A is being operated from an ac line, the
battery is maintained at the appropriate charge level and
will continue to operate the Reference Standard should ac
power failure occur.

The 510A is fully protected from overloads and short cir-
cuits. When the load current exceeds the 10 ma output
capability, the UNCAL lamp on the front panel illuminates.

Up to four 510A Reference Standards may be bolted to-
gether for mounting in a standard EIA 19 inch rack as-
sembly. Output terminals are provided on both the front
and rear panels so that the units may be easily connected
in either bench or system configurations.

10V rms
10 mA rms, short circuit protected

Any single fixed frequency from 50 Hz to 100 kHz. Stan-
dard frequencies are: 50; 60; 400; 1,000; 2,400; 5,000;
19,200 and 100,000 Hertz.

24 Hours 30 Days 90 Days
+0.01% +0.015% +0.02%
+0.015% +0.025% 1+0.035%
+0.04% +0.05% +0.06%

Above accuracy applies after 10 minutes warmup, operat-
ing temperature of 23 +2°C, and includes worst case devia-
tions of the output caused by line, load, stability, and
noise conditions. Assumes calibration against an AC-DC
transfer standard with an AC-DC difference of S0 ppm
from 50 Hz to 50 kHz and 300 ppm from 50 kHz to 100
kHz.



SPECIFICATIONS

AMPLITUDE ACCURACY USING DC CALIBRATION

Using a DC reference accurate to +15 ppm and standard
laboratory equipment, the 510A may be calibrated to
achieve the following accuracies at standard operating tem-

peratures of 23 +2°C, and worst case deviations caused by
line, load, stability and noise conditions.

30 Days 90 Days
SOHz - 5kHz . +0.01% +0.02%
5kHz — 10 kHz . +0.02% +0.03%
10 kHz — 30 kHz . +0.05% +0.07%
30 kHz — 100 kHz +0.15% +0.17%
AMPLITUDE STABILITY . 24 Hours 30 Days 90 Days
50 Hz — 20 kHz . +0.002% +0.005% +0.01%
20 kHz — 100 kHz +0.004% +0.01% +0.02%
| gi—i—i—;ﬁ‘ :f;“_—‘ e — —‘*i
R i ikl da — :
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Figure 1-1. TYPICAL SHORT TERM STABILITY

AMPLITUDE NOISE

AMPLITUDE TEMPERATURE COEFFICIENT
S0Hz - SkHz .
SkHz — 10 kHz .
10 kHz — 30 kHz .
30 kHz — 100 kHz
TOTAL HARMONIC DISTORTION
CENTER FREQUENCY ACCURACY .
FREQUENCY RESOLUTION
FREQUENCY VERNIER .

FREQUENCY STABILITY O U
FREQUENCY TEMPERATURE COEFFICIENT .
COMMON MODE REJECTION .

Common Mode Rejection is defined as the affect on the rms
or average value of the 10V rms output due to a common
mode signal between the low terminal and chassis. This
rejection is:

LOAD REGULATION .
167

Amplitude deviation due to noise is less than 20 ppm peak-
to-peak through a | Hz bandwidth over a 1 minute interval.

15° —50°C 0° -15°C
5 ppm/°C 12 ppm/°C
7 ppm/°C 15 ppm/°C
10 ppm/°C 17 ppm/°C
15 ppm/°C 22 ppm/°C
(See total harmonic distortion chart in Figure 1-2.)

+0.1%
+0.05% using front panel vernier
Screwdriver adjustment, +1% of center frequency

500 ppm per month

Less than 150 ppm/°C

Greater than 100 db for common mode signals from 1 Hz to
500 Hz, 10V peak-to-peak maximum.

Greater than 70 db for common mode signals from 500 Hz
to 1 MHz, 3V peak-to-peak maximum.

Maximum allowable dc potential between output low and
chassis ground is 100 volts.

(See load regulation chart in Figure 1-3.)



SPECIFICATIONS

510A LOAD REGULATION | |
60 NO LOAD TO FULL LOAD (0-10MA)
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LINE REGULATION

OUTPUT CONNECTIONS

UNCALIBRATED INDICATION

ENVIRONMENTAL
Operating Temperature Range
Storage Temperature
Humidity Range .

Shock
Vibration
Altitude .

INFUTPOWER: i + w « & % 4 % @ a &
115/230V ac £10%, 50 — 500 Hz, Single Phase

SIZE .

MOUNTING
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Figure 1-3. LOAD REGULATION

< 10 ppm, £10% line change

High, Low and Chassis binding posts on front and rear
panels.

Front panel display labeled “UNCAL™ indicates when load
exceeds 10 mA.

0°C to 50°C

~40°C to +75°C; —40°C 1o +60°C with batteries
Up to 80% relative humidity, 0°C to 35°C

Up to 70% relative humidity, 35°C to 50°C

20g, 11 millisec half-sine wave

4.5g, 10Hz — 55 Hz

0to 10,000 feet — Operating

50,000 feet — Non-Operating

An optional rechargeable battery pack will power the AC
Reference Standard for 16 hours. The battery pack is
field installable.

3-1/2" high x 4-1/4" wide x 12" deep
(8.8x10.7x304CM) (2.26 kg)

Up to four S10A’s can be mounted side by side and installed
in a standard 19" EIA rack with optional accessory ears,



APPLICATIONS

FREQ
CONTROL

A

;?ucm —# PHASE STANDARD OV s
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FREQ. |
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T
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PHASE LOCKED AC REFERENCE STANDARD

For accurate frequency synchronization and multiple out-
puts, a standard 510A can be modified to phase lock to an
external signal source. The block diagram above shows the
Model 510A/AA, designed to synchronize with an external
400 Hz signal and provide eight transformer coupled out-
puts. Programmable phase reversal at each of the eight out-
puts is also provided. Typical specifications for the S10A/
AA are as follows:

Frequency: 400 Hz £5% (other frequencies can be
specified)

Output Voltage: 10V rms (eight outputs, transformer
coupled)

Output Accuracy: *0.1%

Output Phase
Relationship:
Total Harmonic

0° +1° or 180° £1° (programmable)

Distortion: 0.2%
Phase Lock Cap-
ture Range: +5% about center frequency
Sync Input Voltage: 24V rms
Voltage:
510A
it [N
5104
— -
112) FLUKE
| o SWiTCH [l 4200 SERIES g% *:,“ o
MATRIX PROGRAMMABLE 0 10 48V AC
SIoAt— VOLTAGE SOURCE AMS
510A
i) [ | [
PROGRAM
CONTROLLER

PRECISION AC SOURCE FOR AUTOMATIC TEST
SYSTEMS
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The Model 510A may be used as a reference standard for
self calibration and verification of the ac measuring com-
ponents within an automatic test system. When used as an
external reference for any of the Fluke 4200 Series pro-
grammable voltage sources, precise ac voltages from 0 to 45
volts rms and current levels up to 0.7 amps rms can be sup-
plied to the unit under test. Overall system accuracies of
+0.02% can be achieved for frequencies up to 5 kHz. Send
for the 4200 Series data sheets or contact your Fluke rep-
resentative for further information.

510A AC
REFERENCE

oc
REFERENCE

UNIT BEING o

<— STANDAR
CALIBRATED ’ wARE

POTENTIOMETER —=

THERMAL CONVERTER CALIBRATION

The excellent short term stability of the Model 510A
allows easy comparison and calibration of ac/dc thermal
converters without the need of complex bridge compara-
tors. With the 510A and a stable dc source, the above sche-
matic approach may be used to achieve high sensitivity at
the galvanometer for fast and accurate thermal converter
calibration.




' 510A

ORDERING INFORMATION:
only one fixed frequency. Eight standard frequencies are
02 through -09. Any
other single frequency can be provided on special order for
an additional charge of $50. The S10A with the recharge-
When ordering

The S10A can provide

identified by option numbers

able battery pack is identified as S10A-01.
battery pack separately for field installation. suffix the

01 with a “K." e.g. 5S10A-01K.

To order a stundard frequency with no battery pack. spec-
“510A-04. 400 Hz AC Ref-

erence Standard.”™ To order a standard frequency with the

iy the model and option, e.g,

battery pack option. drop the leading zero on the fre-
quency option number and suffix the second number to
the - 01. et

*510A-014" identifies a 400 Hz frequency

S10A—-01 AC Reference Standard with Re-
chargeable Battery Pack $680.00
Option Field Installable Battery Pack
—01K Kit $ 100.00

One of the following standard frequency options are pro-
vided at no charge. Special frequencies may be ordered for
an additional charge of § 50.00.

Option —02 50 Hz Option —06 2.400 Hz
Option —03 60 Hz Option —07 5,000 Hz
Option —04 400 Hz Option —08 19,200 Hz
Option 05 1,000 Hz Option —-09 100,000 Hz

Rack Mounting Accessory Kit for one S10A:

model with rechargeable battery pack. A special fre- MO3-201-601 . . . . . . . . . . § 40.00
quency should be identified with specific nomenclature. Rack Mounting Accessory Kit for two S10A’s;
e.g. “Model S10A (or 510A-01 if a battery is required) M03-201-603 . . . . . . . . . . S 40.00
with a special frequency of 24.8 kHez.” Rack Mounting Accessory Kit for three S10A’s;
) MO03-206-604 . . . . . . . . . . § 40.00
PRICE: Rack Mounting Accessory Kit for four S10A’s;
S10A AC Reference Standard . $565.00 MO03-205-605 . . . . . . . . . . § 40.00
I 32.0cm
[ 12.6"” Y
8.9cm
3:5"
| |
‘ |

-

—A 10— o

2.5cm 1 3em

OUTLINE DRAWING



Fluke Model 540B is a thermal transfer type instrument
for precise measurement and calibration of AC voltage
and current, incorporating design features for rapid,
simple operation and positive protection from severe
overloads, Voltage capability of Model 5408 is 0. 25V
to 1000V RMS AC in 14 ranges, with a frequency range
from 5 cps to 1 MC. Basic AC to DC transfer accuracy
is 0. 01% without the use of calibration curves or cor-
rection tables.

The thermally responsive element of Model 540B is a
specially constructed vacuum thermocouple, which is
protected {rom overvoltage burnout by a unique solid-
state trigger-relay circuit. Up to 1500V DC or RMS AC
may be applied on any range without damage to the
thermocouple or other components. On the 0, 5V range,
this represents an overload of 3000 times range. The
pushbutton protection disable switch may be used to
bypass the overvoltage protection circuit to ascertain
that the effects of diode aging are not causing any conse-
quential error.

Each input range of the 540B may be used to measure
voltages [rom 1,/2 to 1 times the range setting, Maxi-
mum galvanometer resolution varies between 0. 0012%
of input per scale division at 1 times range to 0, 006 of
input per scale division at 1/2 of range setting. Galvano-
meter used is the rugged all-solid-state Fluke Model
841B. Three galvanometer sensitivity ranges are pro-
vided. A momentary-contact, center-off toggle switch
is also provided to display galvanometer deflection for
both 0. 17 and 0. 01% of input voltage, at any setting of
the galvanometer sensitivity switch.

Model 5408 includes a solid-state search circuit with
meter, for visual indication at all times of percent of
rated range voltage., The search meter indicates when
the overload circuit has operated, by deflecting up scale
into a red “overload” area. After an overload condition,
the instrument 1s returned to normal operation simply
by setting the "mode" switch to the off position.
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FEATURES
0.01% AC/DC transfer Accuracy
Thermocouple Overvoltage Protection
Frequency Range 5 cps - 1 MC

All solid-state including Fluke
Galvanometer

Less than 0.01% DC Reversal

Single configuration for rack or
bench mounting

Polarity Reversal Switch

Protection Disable Switch

APPLICATIONS
Laboratory Standard

Laboratory calibration and measurement
of AC voltage and current sources

Field, portable and production line AC
callbration and measurement

The basis of transfer comparison in the Model 540B is
always 1 to 1; that is, AC and DC voltages are always
placed across the same portion of transfer circuit.
Thus, accuracy is independent of range division ratios.

DC reversal of the thermocouple 1s less than 0. 01% of
input voltage. For convenience, a ""push-to-reverse"
switch reverses polarity of DC input.

For precision AC current calibration and measurement,
Fluke offers a series of Model A40 current shunts which
plug in to {ront panel terminals of the 540B. Current
range is 2. 5 milliamperes to 20 amperes with 14 shunts.

Model 540B is equipped with a high frequency thermal
converter input jack so that the galvanometer and Lindeck
reference supply may be used with Fluke Model A55
Thermal Converters, Nine A55 converters cover a
range from 0. 25V to 50V, with a frequency response
to 50 MC.

The 5408 is equipped with resilient feet for bench mount-
ing and portable use. Panel extensions with handles are
available for rack mounting the instrument. Kit part
number is 540B-103.




VOLTAGE RANGES: 0.5, 1, 2, 3, 5, 10, 20, 30, 50,
100, 200, 300, 500, and 1000V, with each range useful
from 1/2 to 1 times rating.

ACCURACY:
Range Frequency  AC/DC Diifference
All except 1000V 5 cps - 50 KC +0. 01%
1000V 5 cps - 20 KC 0. 02%
1000V 20 KC - 50 KC +0. 04%
0.5 thru 50V 50 KC - 100 KC +0. 05%
20 thru 50V 100 KC - 500 KC +0.10%
0.5 thru 10V 100 KC - 1MC +0.1%
100 thru 500V 50 KC - 100 KC +0. 20%

CALIBRATION: Each range is adjusted to be within the
above deviations {rom zero error as defined by refer-
ence standards maintained by the John Fluke Standards
Laboratory and periodically calibrated by the National
Bureau of Standards. These ac/dc difference figures
do not include the National Bureau of Standards random
and systematic error uncertainties. John Fluke or
NBS test reports to the nearest 0. 01% are available at
extra cost. Fluke test fee schedule is available upon
request.

SEARCH CIRCUIT: Solid-state circuit provides visual
indication of input voltage as a percentage of range
selected.

INPUT IMPEDANCE: 180 ohms/volt of input.

POLARITY: Reversible via front panel pushbutton
switch.

GALVANOMETER: Fluke Model B41B solid-state elec-
tronic type.

GALVANOMETER RESOLUTION:
0.0012% of input/scale division at rated input.
0. 006% of input/scale division at 1/2 rated input.

THERMOCOUPLE REVERSAL ERROR: Less than 0. 01%
of input at 100% of rated current or voltage. Less than
0.03% at 50% of rated current or voltage.
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OVERLOAD PROTECTION: Up to 1500V DC or RMS
AC may be applied to the instrument on any range
without damage to any component.

ELECTRICAL DESIGN: All solid-state,

POWER: Self contained rechargeable nickel-cadmium
cells for complete isolation from power system. 200
hours of operation on full charge; 16 hours charging time;
115,230 vac £10%, 50 to 440 Hz, approximately 7 watts.

HIGH FREQUENCY THERMAL CONVERTERS: Nine
John Fluke Model A55 High Frequency Thermal Con-
verters are available for use with the Model 540B,
extending the frequency response to 50 MC, One is
provided for each voltage range of the 540B from
0.5 volts to 50 volts, and may be used from 1/2 to
1 times the rated voltage., Technical data for the
A55 series will be furnished upon request.

CURRENT SHUNTS: Fourteen Fluke Model A40 Current
Shunts are available for use with Model 540B, for
current transfer measurements over a 2. 5 ma to
20 amp range, frequency range 5 cps to 100 KC, with
a basic transfer accuracy of +0,03%. Technical data
upon reqguest,

SIZE: 7" high x 17" wide x 7-3/4" deep. (19" wide with
540B-103 rack mounting kit installed.)

PRICE: Model 540B (with rechargeable battery pack
installed and including power cord) $1195, 00

Model 540B-110 Rechargeable Battery Pack
(for retrofitting earlier units) $150. 00,

540B-103 Rack Mounting Kit, $15. 00.
All prices {. 0. b. factory, Mountlake Terrace, Wash.



[FLOKE] Calibration S yStems 7105A

(DC VOLTAGE & RATIO CALIBRATION SYSTEMS)

FEATURES:
e 5PPM Accuracy
e  Traceable to NBS
s 0.1 PPM Resolution and Ratio Accuracy
e  Self-Calibrating

® All System Instruments are Fluke Solid State

° Functional Enclosure for Self-Contained Operation




APPLICATION

7105A *

Voltmeter Calibrator

Power Supply Calibrator

Sppmup to 100v, 8 ppmup to 1.1 kv

Differential Voltmeter

5ppm to 100 v
20 ppm to 1.1 kv

Ratio Calibrator

0.1 ppm of input

Self—Calibrating System

yes

Null Detector

19 Ranges, 1 uv
tolkvin1,3,
sequence (using
845 AR)

9 Ranges, 10 uv
to1kvin1, 10,
sequence (using
335A)

“Standard Cell not supplied

VOLTMETER CALIBRATOR

Oivibee

(1|1 =

7105A

RANGE ACCURACY
1.1 kv B ppm
1.0 kv 8 ppm
500 v 6 ppm
100 v 5 ppm
60 v B ppm
10w 5 ppm
1.1v 5 ppm
1.0v 5 ppm
0.5 v 6 ppm
0.1v B ppm

® e

ULL
bg

AR =

YOLTMETER

.T&
%

POWER SUPPLY CALIBRATOR

4 IOER

S

\J

POWER SLPPLY

;I?.'l.. »

\_f

7105A

RANGE ACCURACY @
1.1 kv 7 ppm
1.0 kv 7 ppm @
500 v 5 ppm
100 v 4 ppm

50 v 4 ppm

10v 4 ppm

5w 4 ppm
1.1v 4 ppm

RS,

Standard Cell not supplied,

Self-Calibration capability of system
allows user to obtain stated accuracy
at any time,

NOTES

®
@
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Plus loading error.

Standara Cell uncertainty not included.



DIFFERENTIAL VOLTMETER

ik o p— nibuclillons, ERROR LIMIT CURVES EXCLUSIVE OF STD
MF . CEL I cARLEY DET, ¢
o = — e o O : - ERROR |CELL ERROR AND 335A INSTABILITY *
FLUKE FLUKE FLURE h._,n} FLUkL PPM
Edian 50 T2dA Hilaw 1 T
35A y yisa el - —
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24 |
22 |
20 I;
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5 16 { \ L L
>
!._ 4 14 'y
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> 10 >
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! 1.0 0.5 0

“S"” SETTING OF 720A

“System 7105A has two Null Detectors to contin-
uously monitor the 335A's EMF while measuring
E input.

NOTE: The 335A may be used as a differential voltmeter, with accuracy of (20 ppm + 10 uv) on the 10 volt range,
+(20 ppm + 20 uv) on the 100 volt range, and +(20 ppm + 40 uv) on the 1000 volt range.

RATIO CALIBRATOR

KELVIN- LEAD MULL
:T:qu ]'H::‘ |*-tc::ll r‘\;nf SPECIFICATIONS: (720AS=1.1t0 0.1)
N = \ s ABSOLUTE LINEARITY 0.1 ppm of input
\ RESOLUTION 0.1 ppm of input
7 w70 N INPUT TAPS 1.1&1.0
$ ‘ i MAXIMUM INPUT VOLTS 1.1 kv & 1.0 kv
; = INPUT RESISTANCE 110k & 100 k
s ‘5: B :3:#': LEREEED 1 POWER COEFFICIENT 0.2 ppm of input/watt
== $ & TEMP COEFFICIENT** 0.1 ppm of input/°C
T S J STABILITY** 1 ppm/year
: MAXIMUM RATIO BETWEEN 720A AND TEST DIVIDER
t RESISTANCE USING 721A IS 4000: 1
** Self-Calibration of 720A removes linearity deviations
caused by time or temperature.
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TRACEABILITY VIA SELF-CALIBRATION FEATURE

NULL DETECTOR

NBS 7105A SYSTEM CAPABILITY
- - - —
STD. |
CELL
K |
| 750A
720A »{ RATIO (Cali- | ABSOLUTE (Cal- YRETAAE
brate Linearity) [ ibrate viastd cell) i (5 to 10 ppm)
Self-Contained Wheatstone. s
Bridge used to Ratio Cali- I 3354 |
Tii s e ) VOLTA
b_rate all 'A -&OB deck rfe RATIO (Lin- ABSOLUTE (Cal- | OLTAGE
| sistors within 0.1 ppm o earity Digits.) ibrate Ranges.) (20 ppm)
each other; thereby estab-
lishing the absolute linear-
ity of the 720A. T721A
> LEAD RATIO
COMPENSATOR (0.1 ppm)

7105A with 845AR and 335A NULL DETECTOR

RANGES (19) Tuv to 1 kv (9) 10uv to 1 kv
in 1, 3 sequence in 1, 10 sequence
RESOLUTION 0.2 uv maximum 0.5 uv maximum
INPUT 10 megs up to 100 mv 1megupto1mv
RESISTANCE 100 megs up to 1 kv 10 megs up to 100 mv
100 megs up to 1 kv
ISOLATION 10'? ohms (input can be floated 1100 v)
RECORDER Isolated recorder output
DESCRIPTION AND
7105A
PRICE VOLTAGE SOURCE 335A
NULL DETECTOR B845AR & 335A
VOLTAGE DIVIDER 750A
KELVIN-VARLEY 720A
LEAD COMPENSATOR 721A

CABINET

Controlled heat-rise cabinet with lead storage drawer

ACCESSORIES Test leads supplied

POWER 115/230 VAC £10%, 50-440 Hz
ENVIRONMENT 23°C +10°C, up to 70% RH
DIMENSIONS 29" High x 20" Wide x 23" Deep
WEIGHT (Approximate) 130 lbs

PRICE 7105A - $7355 7105A-502 - §575

NOTE:

Standard Cell not supplied

See appropriate FLUKE TECHNICAL DATA FILE for further information regarding Fluke instruments

used in system.
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720A

KELVIN-VARLEY
VOLTAGE DIVIDER

FEATURES

e +0.1 ppm ABSOLUTE LINEARITY

e 0.1 ppm RESOLUTION

® SELF-CALIBRATION
® 1100-VOLT INPUT RATING

e 11-WATT INPUT POWER RATING

APPLICATIONS
Calibration of Ratio Devices, Bridge Elements,
Voltage Dividers, and Precision Potentiometers.
SYSTEMS APPLICATIONS
Measurement of Absolute Voltage, Current, and Resistance.
Measurement of Relative Voltage, Current, and Resistance.

Standardization of Laboratory Instruments.
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Model 720A is a primary ratio standard
which meets the most exacting require-
ments of the standards laboratory. Abso-
lute linearity of 0.1 ppm, temperature
coefficient of linearity of 0.1 ppm/°C,
and self-calibration make the 720A the
most accurate instrument available for
the comparison of primary and secondary
voltage and resistance standards. The
linearity has a small power derating
coefficient of 0.2 ppm per watt which is
achieved by matching the resistors'
temperature coefficients close to zero,
This permits operation at up to 1100
volts and 11 watts.

The remarkable convenience of direct
ratio reading without reference to cor-
rection charts is the result of the unique
self-calibration ability of the Model 7T20A
which not only enables this instrument
to achieve superior linearity but also
permits it to be used over a wider tem-
perature range without degradation of
performance., For example, if the di-
vider is removed from controlled en-
vironment at 25°C to a location at an
ambient temperature of 35°C, it will
perform to specifications without cor-
rection charts after completion of the
self-calibration procedure, which re-
quires about 20 minutes, An additional
benefit is compensation for any linearity
drift in the first two decades.

The self-calibration procedure consists
of equalizing the resistance steps of each
of the first two decades by adjusting vari-
able resistors accessible from the front
panel. A Wheatstone bridge and the
necessary switching are incorporated
in the Model 720A so that the only ex-
ternal test units required are a stable
source of 10 volts and 20 volts DC and
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a sensitive null detector capable of re-
solving 0.5 microvolt such as the Fluke
Model 845A. The procedure may easily
be adapted to use batteries as the volt-
age source if a suitable DC power supply
is not available.

The design and construction of the Model
T20A are such that state-of-the-art line-
arity and stability are maintained without
self-calibration. Fluke precision wire-
wound resistors used throughout the
instrument are manufactured for high
stability and low temperature coefficient.
Each step of the first decade actually
consists of four resistors carefully se-
lected and matched for resistance value
and near zero temperature coefficient
by an exclusive Fluke process. In ad-
dition, the resistors making up each
succeeding decade are selected and
matched to produce a completely matched
divider.

The great care taken in the construction
and matching of resistive elements re-
sults in the excellent linearity speci-
fications of the Model 720A shown graphi-
cally in Figures 1 through 4. Absolute
linearity is 0.1 ppm of input at dial
settings above 0.1 as shown in Figure 1.
The temperature coefficient of linearity
shown in Figure 2 is +0. 1 ppm of input/
°C for dial settings above 0.1. Figure 3
shows the power coefficient of linearity
which is +0. 2 ppm of input/watt at dial
settings above 0,1. Stability of absolute
linearity for a period of one year fol-
lowing self-calibration is 01 ppm/year
at dial settings above 0.1 as shown in
Figure 4. All of these specifications
improve at dial settings below 0.1 ac-
cording to formulas given in Figures 1
through 4.



Figure 1. Absolute Linearity Figure 2. Temperature Coefficient

Figure 3. Stability Figure 4. Power Coefficient
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SPECIFICATIONS

RATIO RANGE: 0 to 1.0 (1.0 input tap) and 0 to 1.1
(1. 1 input tap).

RESOLUTION: 0.1 ppm of input with 7 decades.

ADBSOLUTE LINEARITY (at calibration temperature and
without the use of a correction chart):*

+0. 1 ppm of input at dial settings of 1.1 to 0. 1,

+0.1 (108) 1/3 of input at dial settings (S) of 0.1 to 0,

ABSOLUTE LINEARITY STABILITY (without self-
calibration): +1.0 ppm ol input vear at dial settings
ol 1.1to 0, 1.

+1,0 (108)2 3 ppm of input, year at dial settings (S) of
0.1t00.

NOTE: The self-calibration procedure may be used at
any time tureset absolute linearity to 0. 1 ppm ot input.

TEMPERATURE COEFFICIENT OF LINEARITY: 0.1
ppm of input’ C maximum at dial settings of 1. 1100, L,

SHORT-TERM LINEARITY STABILITY: Under typical
conditions in a standards laboratory environment (tem-
perature maintained within =1 C) and with an applied
voltage of up to 100 volts, stability of linearity is 0.1
ppm/ 30 days.

POWER COEFFICIENT OF LINEARITY: =0.2 ppm of
input/watt maximum at dial settings of 1. 1 to 0. L.
0. 2 (108)2 ppm of input /watt maximum at dial settings
(S) of 0.1 1t0 0,

MAXIMUM END ERRORS:

Zero error, at output low: 0.004 ppm of input.
Zero error, at input low: 0,05 ppm ol input.
Full-scale error: 0.05 ppm of input.

THERMAL VOLTAGES: +0.5 uv maximun.

MAXIMUM INPUT POWER:
10 watts on 1, 0 input terminal.

11 watts on 1, 1 input terminal.

MAXIMUM INPUT VOLTAGE:
1000 volts on 1. 0 input terminal.
1100 volts on 1, 1 input terminal.
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BREAKDOWN VOLTAGE:
2000 volts to case at 10, 000 feet,
2500 volts to case at sea level.

INPUT RESISTANCE: 100 kilohms <0, 005% at 1.0 input
terminal at 25 C,
110 kilohms +0.005% at 1. 1 input terminal at 25" C.

TEMPERATURE COEFFICIENT OF INPUT RESIST -
ANCE: +1 ppm, C maximum.

MAXIMUM OUTPUT RESISTANCE: 66 kilohms,

OPERATING TEMPERATURE RANGE: 0°Cto 50 C
(32° F o 122° F),

NOTE: When the Model T20A 1s used at temperatures
below 15" C (59 F) ur above 35 C (95 F), the range of
the calibration adjustments may be exceeded and linearity
must be derated 0.1 ppm. C from the calibration tem-
perature.

OPERATING HUMIDITY RANGE: Upto 70 relative
humidity at 35 C (95 F) (no derating).

Up to 80% relative humidity at 35 C (95 F).

(0. 1 ppm of input linearity derating) between 70" and
B0 relative humidity.

STORAGE TEMPERATURE RANGE:
(-29 F to 158 F).

-4 Cto70°C

SHOCK: Meets requireéments ol MIL-T-945A and MIL-
S-901B, rigidly mounted or rack mounted with slides.

VIBRATION: Meets requirements of MIL-T-945A,
rigidly mounted or rack mounted with slides.

SIZE: 5-1 4" rack mounted. (14,0 x 48,2 x 33.0 cm)
WEIGHT: 18 pounds.(8.16 kg)

PRICE: 81695, 00
All prices [, 0, b, factory, Mountlake Terrace, Wash,

* Absolute linearity is delined as the linearity between
maximum and minimum output voltages,
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FEATURES

® 4000:1 Maximum Resistance Ratio

® Mode Switch Interchanges Divider Leads

e Voltage Switch Removes Power

The Model 721A Lead Compensator equalizes the
voltage drop across two resistive dividers con-
nected in parallel for calibration. Because there
is almost always a difference between two dividers
at their zero and full scale voltages, calculations
must be made for each calibration point unless
the effects of contact and lead resistance are elim-
inated from the measurement by compensation.
Figure 1 is a diagram of a typical calibration set
up. For accurate comparison, the proportion of
total resistance between points A and B through
the standard divider to the total resistance between
points A and B through the unknown divider must
be exactly the same as the proportion of standard
divider resistance to unknown divider resistance.
If this proportion is not maintained the comparison
will be nonlinear.
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LEAD COMPENSATOR

]
LR e it
5 -

The Model 721A is easy to use, First, the di-
viders and power supply are connected through
the Model 721A as shown in Figure 1. Then, the
dividers are dialed to zero and the null detector
is connected between divider outputs and the low
balance controls are adjusted to produce a null.
Then, the dividers are dialed to full scale and the
high balance controls are adjusted to produce a
null. Finally, the dials are returned to zero and
the low balance is rechecked. The dividers are
now ready for comparison of absolute linearity;
the lead resistance, contact resistance, and end
resistance have been compensated.

Features which make the Model 721A exceptionally
easy to use are: its design for divider ratios of up
to 4000:1 which eliminates the need for external
parallel resistors at high ratios, the mode switch
which interchanges the divider terminals permit-
ting the higher resistance divider to be connected
to either set of terminals, and the voltage switch
which removes the input voltage and grounds the
wipers of the fine adjust potentiometers to permit
balancing out thermal voltages in the measuring
circuit.




RESOLUTION OF RESISTANCE COMPENSATION:
0. 1 milliohms.

MAXIMUM RATIO BETWEEN DIVIDER RESIST -
ANCE: 4000:1.

MAXIMUM ALLOWABLE LEAD RESISTANCE:
150 milliohms.

MAXIMUM DIVIDER VOLTAGE: 1500 VDC.
FINE CONTROL: 10-turn 150 milliohm slide wire,
COARSE CONTROL: 18-position switch.

MODE SWITCH: Reverses divider terminals so
that dividers may be connected without regard to
which has the higher resistance.

BINDING POSTS: Gold plated copper.

OPERATING TEMPERATURE RANGE: 0°C to
+50° C.

STORAGE TEMPERATURE RANGE: -40°C to
+70°C,

SPECIFICATIONS

RELATIVE HUMIDITY: 0 to 80%.

VIBRATION: Meets requirements of MIL-T-9454,
rigidly mounted or rack-mounted with slides.

SHOCK: Meets requirements of MIL-T-945A,
rigidly mounted or rack-mounted with slides.

ALTITUDE: 10,000 feet operating; 50, 000 feet
non-operating.

FUNGUS NUTRIENTS: None.
MERCURIC COMPONENTS: None.

VOLTAGE SWITCH: Removes input voltage and
ground wipers of fine adjust potentiometers to
allow null detector adjustment for balancing out
thermal voltages in measuring circuit.

SIZE: 3-1/2" high x 19" wide x 6" deep.
(8.9 x 48.2 x 15, 2 kg)
WEIGHT: 6 pounds (2. 72 kg)

PRICE: $335.00, f.o0.b. factory, Mountlake
Terrace, Washington.

POWER SUPPLY

HIGH BALANCE
COARSE

o-__ R STD>R TEST 5 0
r;:;bﬁiiz

Laigz:fi
..-’\‘,r"\\(f\ )

REND 1

RSTDLR TEST &

REND 3

0 VOLTAGE

OFF
i s

LOW BALANCE
COARSE

—

A
@QA D2
A

R END 2

DETECTOR

A NOA

v
UNKNOWN DIVIDER R END 4

FIGURE 1. DIVIDER CALIBRATION SET-UP USING FLUKE MODEL 721A LEAD COMPENSATOR
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APPLICATIONS

Standard Cell Substitution.
Test Amplifier Gain and Stability
Verify Calibration

Long Term Stability Tests

FEATURES

* 2 PPM Transfer Accuracy

e 30 PPM Absolute Accuracy for 1 year
®  Wide Temperature Operating Range

e  Short Circuit Proof

° Line and Battery Operation

— 1.018+AE
" e 1019+ AE

ouTPul




The Fluke Model 7318 DC Reference Standard is a solid state ver-
satile instrument providing standard cell accuracy, but utilizes the
excellent performance capabilities of the latest solid state technol-
ogy. The instrument furnishes a variety of precision voltages with
switched outputranges including 1.0; 1.018 + AE; 1.019+ AE;
10.0; and AE volts. Deita E (AE) provides a variable output of
0 through 999 UV which is either added to the voltage of a stand-
ard cell transfer or may be used directly as a low level source stable
de voltage.

With its unexcelled stability . the DC Reference Standard provides
SPECIFICATIONS

Output Voltage:

Ranges 10.0
1.0
1.018+ AE
1.019+ AE
AE [+0 to 999 UV with 1 UV resolu-
tion)

Absolute accuracy at 23“(2 *1 “c
after 30 minute warm-up

Qutput Accuracy:

Range Period
30 days 90 days 1 Year
1ov +10 PPM +15 PPM +30 PPM
1w +10 PPM +15 PPM +30 PPM
1.018+AE +10 PPM +15 PPM +30 PPM
1.019+AE +10 PPM +15 PPM +30 PPM
AE 4+ 2uVv
Transfer Accuracy: 4 hr
Between standard cells on 1.018V + AE 2 ppm
or 1.019V + AE ranges:
Between standard cell and 1V output: 3 ppm
Between 10V output and standard cell
or 1V output: 5 ppm

Temperature Coefficient:

Less than 1 Ppwc:. 19°c ta 4§°c i
Less than 2 PPM/C", 0 Cto 10 C and 45 C 10 55 C

Output Current:
10 Volt Range:
The 10 volt range is used in applications where some de-
gree of loading is placed on the Reference Transfer Stand-
ard such as a Kelvin Varley Divider or other resistance net-

works.
Loading Effect on the 10V Range:

Load R. Output Change (PPM)
100 M2 0

10 M 0.005=0

1 M2 .05

0.1 mQ b

10KEL 5

1V, 1.018V, 1.019V Ranges:

The Reference Transfer Standard is designed to perform
as a standard cell and therefore is intended to operate into
a high impedance on the 1V, 1.018V and 1.019V ranges
drawing minute currents. This impedance is usually infin-
ity as in potentiometric circuits, or , in other applications
should be at least 100 Megohms to prevent source loading.

absolute accuracy on any output of 30 ppm per year. Incorporat-
ing Fluke design experience with ref-amps and stable resistors, the
Model 7318 may be used as a portable standard cell or dec voltage
reference standard in unusually demanding physical environmental
conditions for applications which require state-of-the-art accuracy
and stability.

The DC Reference Standard is operated from the line or internal
rechargeable batteries which are included in the standard unit.
Rack mounting in standard 19" EIA racks of 1, 2, 3, or 4 units
side-by-side is available,

Source Resistance:

10V Range: <0.0782
1V, 1,018V, 1.019V, AE Ranges: <1 k{2

Output Protection -

The output may be shorted indefinitely without damage
o Instrument,

Line Regulation:

Less than 1 PPM for +10% line variation,
Ripple & Noise:

Less than 1 PPM P-P de to 1 Hz

Less than 20 4V RMS 1 Hz to 1 MHz
Except <70 4V RMS @ 10V output

Common Mode Rejection:

120 db at DC
100 db at 60 Hz
85 db at 400 Hz

Isolation:
Qutput may be floated up to 500 VDC between chassis
ground and guard.
Calibration Adjustment:
Separate internal adjustmants for the 5 autput voltages.
Front panel adjustment common to all voltages including
the 10.000V output. Basic reference adjustments acces-
sible from the front panel,
Temperature/Humidity :
+0°C 10 +55 C operating.
—40 C 10 +60 C non-operating.
Q
Up to 70% RH for temperatures <35 C
Shock & Vibration:
Meets requirements of MIL-T-21200L
Terminals:
Three five-way binding posts for positive, negative and
guard. All terminals are solid copper with gold flash.
Battery Operation:
Rechargeable nickel-cadmium batteries provide at least
30 hours of continuous operation.
Input Power:
115V or 230V +10 VAC, 50 to 400 Hz single phase or
internal battery operation,
6 watts maximum, 120 Ma maximum

Size:
3% high x 4%" wide x 12" deep. (8.8 x 10.7 x 30.4 cm)
Weight:
5 Ibs. {2.26 kg)
Prices: Model 7318 $495,00
Rack Mounting No.of 731B's mtd. Kit No, Price
Kits: one (single ) M03201601 $ 40.00
twolside-by-side) M03201603 § 40.00
three (side-by-side) M03206604 $ 40.00
four(side-by-side)] MO03-205605 $ 40.00
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FEATURES
® ACCURACY 0.001% OF OUTPUT
@ SWITCHED INPUTS AND OUTPUTS

OVERVOLTAGE PROTECTION TO Z KV

® 3-1/2 INCH RACK HEIGHT

STANDARD CELL REFERENCE OUTPUT

CALIBRATION ADJUSTMENTS PROVIDED

Model T50A is an extremely accurate and stable
reference voltage divider for calibration of pre-
cision DC voltmeters, volt boxes, DC calibrators,
etc, The instrument is a 10 ppm (0, 001%) divider
with switched input taps ranging from 1100 volts to
1.1 volts and switched output taps ranging from
1100 volts to 0.1 volt. In addition, the unit has a
separate output which covers the range of 1. 017000
volts to 1. 019999 volts in microvolt steps, so that
the divider may be standardized directly to any
known standard cell EMF,
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The instrument incorporates a solid-state over-
voltage protection circuit which prevents damage
when voltages up to 2 KV are applied on any range,
All precision resistors of the 750A are bobbin-
type units of unique Fluke design and manufacture.
Temperature coefficients of these resistors are
controlled in the divider string to better than
1ppm/°C, Nominal divider current is 1 milli-
ampere, and power dissipation per resistor is
held to a low value,

Usability of the Model 750A is enhanced by the
switching of input and output taps. Switching not
only makes operation easier and faster but also
eliminates the change in resistance when a lead is
moved from one binding post to another as well as
the potential hazard of moving the lead.

Although the 750A has excellent laboratory stand-
ard specifications, portable and field use appli-
cations are made possible through excellent elec-
trical and mechanical design, including establish-
ment of severe environmental parameters,




INPUT VOLTAGES (SWITCHED): 1.1, 5, 10, 50,
100, 500, 1000, 1100 VDC.

OUTPUT VOLTAGES (SWITCHED): 0.1, 0.5, 1,
1.1, 5, 10, 50, 100, 500, 1000, 1100 VDC.

STANDARDIZING OUTPUT: 1.017000 to 1.019998

VDC in 1 uv steps.

DIVISION RATIO ACCURACY AND STABILITY
(Referenced to Standard Cell Tap): +(0.001% of
output +0, 5 uv) for 1 year.

CALIBRATION: All ranges above 1.1 V are ad-
justable +10 ppm.

CALIBRATION RESOLUTION: 0.2 ppm.

DIVIDER CURRENT: 1 ma nominal

INPUT CURRENT ADJUST: Coarse and fine {ront-
panel rheostats provide an input voltage adjustment
span of 10 mv with better than 1 uv resolution.

OVERVOLTAGE PROTECTION: Upto 2 KV may
be applied on any range without damage.

OPERATING TEMPERATURE RANGE:
35°C.

15" C to

SPECIFICATIONS

TEMPERATURE COEFFICIENT OF OUTPUT:
+1 ppm/° C over operating range.

INITIAL CALIBRATION TEMPERATURE: 23°C
+1°C.

STORAGE TEMPERATURE RANGE: -30°C to
+70° C.

HUMIDITY: 0 to 70%

SHOCK: Meets 20g, 11 millisecond tests of MIL~
E-4970A.

VIBRATION: Meets 10 cps - 55 cps tests of MIL-
T-945A.

POWER: Two 6.75 V mercury batteries power
overvoltage protection circuit. Recommended
replacement interval is 1 year.

SIZE: 3-1/2" high x 19" wide x 13" behind panel.
(8.8x48,2x33,0cm)
WEIGHT: 16 pounds ( 7. 25 kg)

PRICE: 81295,00 All prices are f.o0.b. factory,
Mountlake Terrace, Washington.
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APPLICATIONS

100 M and 10 M Input Resistance

1 uv - 1000V End Scale Ranges

Input Isolation 1012 Ohms

Grounded Recorder Output

Rechargeable Battery Operation (Model 845AB)

Standardization of Voltage Dividers
Intercomparison of Standard Cells

Ratio Measurements

Voltage Measurements With A DC Calibrator
General Purpese Transistorized Voltmeter
Isolation Amplifier

187

845AB
845AR

HIGH IMPEDANCE
VOLTMETER/NULL DETECTOR

Joining the line of Fluke all-solid-state null detectors
are the Models 845AB and 845AR, designed for ex-
tremely high input impedance, sensitivity, and iso-
lation, Model 845AB operates either from the line or
from built-in rechargeable batteries; Model 845AR is
a line-powered rack-mounting version, with 3-1/2 inch
panel height. Both offer resistance of 10 megohms on
ranges of 1 microvolt to 100 millivolts end-scale, and
100 megohms on ranges of 300 millivolts to 1000 volts
end-scale. Source loading through leakage is virtually
eliminated by input isolation of 1012 ohms regardless
of power line, chassis ground, or guard connections.

Nineteen end-scale ranges from 1 microvolt to 1000 VDC
with excellent accuracy make the instrument useful as
a general purpose transistorized voltmeter. Recorder
output provides £1 VDC for end-scale deflection with
+0, 5% linearity and does not affect input isolation, This
enables use of the unit as a DC isolation amplifier with
voltage gain up to 120 db depending on range switch
setting. Rechargeable battery-powered Model 845AB
may be completely isolated from the power line.

The 845 series are capable of being floated up to 1100
VDC from ground at either input terminal when used in
a bridge circuit to compare voltage divider ratios. The
unit will withstand overloads up to 1100 VDC on any
range with a typical recovery time of 4 seconds.

Input voltages are applied through an input divider and
filter circuit to a photo-chopper-stabilized amplifier.
The input filter minimizes effects of source noise and
provides a response time better than null detectors with
input resistance an order of magnitude lower. The
synchronously rectified output of the chopper-amplifier
is further amplified in a direct-coupled amplifier before
being applied to the meter and recorder output terminals.
All circuitry is guarded including the power supply and
recorder output which operate through guarded trans-
formers of unique Fluke design and manufacture.

A 4-1/2 inch meter is incorporated in the 845 series for
ease of readout, Meter is a taut-band type, eliminating
stickiness inherent in jeweled movements, All controls
and terminals including recorder output and recorder
output gain control are located on the front panel.

The instrument is ruggedly constructed for shock and
vibration resistance, with electrical components mount-
ed on glass epoxy printed circuit boards. Development
of the 845 series included thorough environmental test-
ing, evaluation, and establishment of excellent specifica-
tions. The Model 845AB is 7 inches high, and half-rack
width for side-by-side mounting with optional brackets.
Model 845AR is designed for full-width mounting in a
standard EIA 19-inch rack, with a compact 3-1/2 inch
panel height.




RANGE: 1 uv through 1000 VDC end scale in nineteen
ranges, using X1 and X3 progression.

INPUT RESISTANCE: 100 megohms on 300 mv range
and above; 10 megohms on 100 mv range and below.

ACCURACY: Model B45AB
+(2% end scale +0.1 uv)

Model B45AR
+(3% end scale +0. 1 uv)

MAXIMUM METER NOISE (Input Shorted):

Range Noise (peak-peak)
1uv 0. 20 uv
3uv 0. 25 uv
10 uv - 1000V 0. 30 uv
METER RESPONSE TIME: (to 90% of reading)
Range Time
1uv 5 sec.
3 uv 3 sec.
10 uv - 1000V 1-1/2 sec.

INPUT ISOLATION: Better than 1012 ohms at less than
50% relative humidity and 25°C regardless of line,
chassis or recorder grounding. Better than 1010 ohms
up to 80% relative humidity and 35°C. With driven
guard, isolation improves by at least one order of mag-
nitude up to 1013 ohms, Either input terminal can be
floated 1100V off chassis ground.

DC COMMON MODE REJECTION: Better than 160 db,
input short-circuited, 80% relative humidity; better
than 140 db, open-circuited, 50% relative humidity;
better than 120 db, open-circuited, 80% relative humidi-
ty.

AC COMMON MODE REJECTION: (below 100 kHz) 100
volts RMS or 120 db greater than end scale, whichever
is less, will affect reading less than 2% of end scale,
(Input open-circuited).

AC NORMAL MODE REJECTION: (60 Hz and above)
Ac voltages 60 db above end scale will affect reading
less than 2% of end scale. Maximum voltage not to
exceed 750V RMS.

RECORDER OUTPUT: 0-1 volt, one side at chassis
ground; linear to 0. 5% of end scale. Source Impedance
5K to 7. 5K. Response time is approximately half that of
the meter; therefore, noise may exceed meter noise
by 6 db.

OPERATING TEMPERATURE RANGE: Within all speci-
fications from 15°C to 35°C. Within all specifications
from 0°C to 50° C except for the following:

Maximum Noise - derate by a factor of 2

Meter Response Time (1 uv and 3 uv ranges) -
derate by a factor of 2 below 15°C
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Input Isolation - 109 ohms at 50° C and 80% relative
humidity

DC Common Mode Rejection - derate by 20 db above
35°C

STORAGE TEMPERATURE RANGE: Model 845AR, -40°
C to +70°C; Model 845AB, -40°C to +60°C.

STABILITY OF ZERO: Better than 0. 15 uv/hr, ; better
than 0. 3 uv/day,

TEMPERATURE COEFFICIENT OF ZERO: Less than
0.1 uv/°C from 15°C to 35°C. Less than 0.2 uv/°C
from 0°C to 50°C.

ZERO CONTROL RANGE: +5 uv minimum.
RELATIVE HUMIDITY: 0 to 80%.

SHOCK: Meets 400 lb. hammer blow tests of MIL-T-
945A and MIL-S-901B.

VIBRATION: Meets 10 Hz - 55 Hz tests of MIL-T-945A.

OVERLOAD CAPABILITY: Up to 1100 VDC may be
applied on any range. Typical recovery time is 4 sec-
onds.

INPUT POWER: Model 845AR - 115/230 VAC +10%, 50 -
440 Hz, approximately 3 watts, Model 845AB - recharg-
eable battery or 115/230 VAC £10%, 50 - 440 Hz, ap-
proximately 6 watts during recharge (40 hours operation
on full charge, batteries trickle-charged while instru-
ment operates from power line).

MOUNTING (Model 845AB): Resilient feet provided for
bench and portable use. For side-by-side EIA Rack
Meunting of two units, add Adapter Kit 881A-103 (in-
cludes handle-brackets and key plate). For EIA Rack
Mounting of a single unit, add Adapter Kit 881A-102
(includes brackets with handles).

MOUNTING (Model 845AR): Standard EIA relay rack.
Resilient feet provided for bench use.

SIZE: Model 845AB - 7' high x 8-1/2" wide x 8'' deep
(19" wide in rack configurations). Model 845AR - 3-1/2"
high x 19" wide x 8-1/4" behind panel.

WEIGHT: Model 845AB - 10-1/4 lbs,
Model 845AR - 9 lbs.

PRICE: Model B45AB - §560.00
Model 845AR - $560.00
Rack Adapter Kit 881A-103 - $15. 00
Rack Adapter Kit 881A-102 - $25. 00
Low Thermal Cables A-T1 - $24.00

All prices are f.0.b. factory, Mountlake Terrace,
Washington



section 7

power supplies

A4200 ......... 191
Power DAC's ....191
BB s iinie ey DT
SIOR - s 2098
B e s e 211




The John Fluke Mfg, Co. Inc, produces the highest quality
power supplies and Power DAC’s (high power digital-to-

analog converters) in the industry,

Fluke high voltage power supplies have become the standard
of the industry where quality and reliability are essential,
They provide excellent performance through sound electri-
cal and mechanical design. Power supplies from 0-10,000
volts are available with current capabilities from 0-50 mA.
All instruments incorporate over-current protection circuits

with front panel reset.

Fluke Power DAC's provide both DC and AC stimulus for
automatic test systems with unbeatable accuracy, stability,

and reliability,

Complete specifications for all Fluke power supplies are
included in this secticn. A brief synopsis of these instru-

ments is given below:

HIGH VOLTAGE POWER SUPPLIES

4088 108 a128 4158
[ Output voltage 0-6000V 010,000V 02100V o3wav |
[ Currant [ O-QDmA_ 1IN 0-10mA 0-30mA 0-30mA
[ Regulation line _ 0.001% 0.001% © ooors 00005% |
Ioad T_ T oo0vw | ooois I 0.001% 00005% |
Stability howr + 0.005% <0008% | +0.008% -0002% |
day +0020% | +00200 +0.020% +0010%
Maximum ripple RMS Imv Amv. <500LV 2100V 1
Resolution SmV T smv T smv T smv |
| Calibration s028% zo25% | + 0.25% +025%
POWER DAC'S
_{_ 4210A 4216A ' 4250A a265A | 42704 4275A
Prog‘_ Coding B BCD Binary BCD Binary ) BCD Binary
Output Volts L0V _ 16V + 65V L 65V + 100V £ 110V
[ Resatution 1mv” 1 Tmv 1mv* 1mv J[ mv® pSmv |
| Output Curremt | 100mA oomA | 1A 1A ' 0.5A 0sA |
" Ripple & Noise RMS ' 00uV 2004V 1 mv 1 mv 12mv 12mv |
Settling Time 30 30us 1004 1004 11045 1108
[ #rog. Noise 50mV ok 50mV pk 100mV pk 100mVok | 100mV pk 100mV ok |

*100V resolution available as a standard optign
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The Fluke 4200 Series of programmable power sources,
appropriately called POWER-DAC's, are unique within the
power source industry. Since they were designed specif-
ically for automatic test systems, they incorporate many
features that are not available in typical “programmable’
power supplies. Speed, accuracy, low programming noise,
true current limiting, isolated control logic, ac or dc external
reference capability and appropriate digital control and
response signals assure optimum performance for a broad
range of applications. Protection is built in to allow the
POWER-DAC's to be operated in series or parallel. just like
batteries. Currentsink capability coupled with the program-
mable current limit feature, allow them to be used as
dynamic loads. The POWER-DAC’s will operate with up to
1000 volts between chassis ground and guard (normally
connected to the output low terminal) allowing them to be
used as a programmable vernier for high voltage power
supplies.

Six models of POWER-DAC's are offered: Models 4210A,
4250A and 4270A are programmable with BCD coding.
Models 4216A, 4265A and 4275A are programmable in
straight binary, two's compliment coding for negative values.
Models 4210A and 4216A offer 16 volt, 100 mA capability.
The 4250A and 4265A provide up to 65 volts at 1 amp.
Models 4270A and 4275A provide 110 volts at 0.5 amps.
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POWER-DAC BLOCK DIAGRAM

All POWER-DACs are bi-polar, which yields no offset or
polarity preference. As a result, the power sources may be
used to control the amplitude of either DC or AC signals.
An External Reference feature (Option —03) provides an
amplifier whose output may be switched in place of the pre-
cision internal DC reference. An external signal level be-
tween 0 and £14.5 volts DC or peak AC may be connected
to the input of the external reference amplifier. The exter-
nal signal can then be programmed through the power
source in precise increments. Frequencies from DC to 3G
kHz may be used as the external reference for the
4250A,4265A,4270A, and 4275A. The 4210A and 4216A
will amplify frequencies from DC to 100 kHz. One control
hit is provided for selecting either the internal or external
reference on program command.
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DIGITAL CONTROL OF A 30 kHz EXTERNAL
SOURCE

A front panel display of the digital program command is
presented oni light emitting diodes. The display indicates the
contents of the internal memory register and is an effective
tool for program checkout.

The unique current limit capability of the POWER-DAC
allows several units to be operated in parallel or series. No
special hardware/software provisions or protection features
have to be employed. Program commands to several sources
do not have to occur in any particular time sequence, thus
allowing the units to be operated independently, in series or
in parallel, at the discretion of the system programmer.

The program settling time required to achieve 0.01% accur-
acy of the programmed increment varies from 30 usec to
110 wsec depending on model. This settling time includes
polarity change, range change and selecting either the inter-
nal or external reference if required.

Eliminating the control system’s digital noise from the
analog output is achieved by using isolated control logic.
The command data is transferred across an analog guard to
an internal storage register before the ditital-to-analog
conversion is started. Using this technique, 1 MHz digital
ground noise is attenuated 1000:1 and 10 MHz noiseis at-
tenuated 100: 1 at the analog output
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Models 4250A, 4265A, 4270A and 4275A offer an optional
(—06) programmable current limit control feature for ap-
plications involving current sensitive devices. One of two
current ranges, 100 mA and 1 amp, may be programmed on
Models 4250A and 4265A. The current limit level within
the 100 mA range can be programmed in 10 mA increments;
the 1 amp current range can be programmed in 100 mA in-
crements. The 4270A and 4275A current limit ranges are
half of the 4250A and 4265A levels; that is, 50 mA and
500 mA full scale,

The programmable current limit range is called by one
control line. The percent of range is controlled by 4-Bits
BCD (8421). If a current limit condition occurs, an
I-LIMIT signal is generated to allow the control system to
detect the abnormal status. When the overload is removed,
the supply will automatically recover to the pre-programmed
state.  Without the current limit option, the 4250A and
4265A are limited at £1.2 amps and the 4270A and 4275A
at £0.6 amps. The programmable current limit option Is
not available for the 4210A or 4216A; therefore both are
limited at £100 mA. All models feature an I-LIMIT flag.
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CURRENT SOURCE AND SINK CAPABILITY

Models 4250A and 4265A provide up to 1 amp output
current at 65 volts. In addition each will sink current in
accordance with the above diagram. Sink current decreases
linearly from 1 amp at 0 volts to .3 amp at 65 volts. Models
4270A and 4275A are shown to provide up to +110 volts at
5 amp and their associated sinking capability also decreases
linearly from .5 amp at 0 volts to 0 amps at 110 voits as

shown above. To calculate the amount of current a
POWER-DAC is capable of sinking at a given voltage level,
use the following equations:

4250A /65A Is =
4270A/75A

1000+ 10 £ (MA)
15 = 600 4,5 E_(MA)
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If additional voltage resolution is desired, a 5th decade
is offered for BCD models only (Option —07). When or-
dered with the 4210A, 100 pV increments may be pro-
grammed to the full scale value of £9.9999 volts. NOTE:
The 5th BCD decade is available in BCD models 4250A and
4270A; however, it cannot be installed simultaneously with
the Programmable Current Limit Option (-08). The 5th
BCD decade is not displayed on the front panel of the4210A

but is displayed on the 4250A and 4270A.

The modular construction of the POWER-DAC facilitates
modification for special versions. Inverted programming
logic, programmable dividers for the analog output, or spec-
ial programming requirements can easily be added to stand-
ard units. The entire output voltage range can be shifted as
well, i.e,, the relative bit weight can be changed. Models
equipped with programmable current limit (—06) may be
provided with an additional set of terminals for monitoring
output current.

For bench operation, calibration or troubleshooting, a
Manual Control Unit (A4200) is available as an accessory.
The A4200 allows the operator to manually select each
contral line as well as monitor the strobe pulse and READY/
NOT READY flags developed in the POWER-DAC. In
general, the A4200 is used in the MANUAL Mode.

However, 1o view such characteristics as programming noise
or settling time, rise time, etc., an AUTO Mode is provided
which engages an internal 10 kHz clock in the A4200. By
calling all bits within any 8421 decade, the POWER-DAC
will develope a staircase function on the analog output
which may be examined on a scope,




One of the most important features of the 4200 Series
POWER-DAC's is the ability to amplify or attenuate, by
digital control, both AC and DC signals generated by ex-
ternal sources. Most applications for this feature are derived
from two basic requirements;

1. The need to provide programmable gain or attenuation
to unknown time varying signals.

Z The need to provide a variable output signal from a
known fixed amplitude source.

This capability is offered by the External Reference Am-
plifier, (Option —03). It provides appropriate buffering for
the external DC or AC voltage source which may then be
switched in as the reference for the precision ladder network
in place of the internal DC standard. One programming bit
selects the internal or external reference. The polarity of
the output from the POWER-DAC will be the same as the
external reference polarity, regardless of the state of the
sign bit.

To appreciate the utility of the external reference feature,
the following examples are given for the two basic applica-
tions noted above:

Problem 1

In a hybrid digital/analog flight control simulator, a 0 to 3V
rms, 400 Hz error signal must be amplified by factors of
2.5, 5.0 and 7.5 during the simulation exercise. A max-
imum output current of 300 mA is required to drive a
magnetic display. Which 4200 Series POWER-DAC is ap-
propriate and what program codes are required for each gain
setting, assuming straight binary coding is used?

Solution:
Either the Model 4265A or 4275A could be used to provide
the necessary gain and current output. Assume the 4275A

is chosen because of the higher programming resolution
offered.

Refer to the External Reference Specifications, page 4.

For the maximum value ot the external source, calculate
the resolution. (2 E . x 10° * for the high range)

3Vimsx 2x107% = .6 mV rms
Multiply the maximum value of Ex by the desired gain
and divide by the resolution to get the program code.

Gain of 2.6: 3Y.IMSX 2.5 - 43 500, | = 030324
6x 107V rms

Gain of 5.0: 3L.IMSX5 - 25 000, = 0606505
6x 107*V rms

Gain of 7.5 M

37,500,~= 111174
6x107*V rms 10 8

Problem 2

In an automatic test system, a .01 Hz to 30 kHz Function
Generator has a fixed output amplitude of 5V rms. A 250
mV rms signal is required for the unit under test. BCD cod-
ing is used in the automatic test system. Which POWER-
DAC is appropriate and what BCD code is used to program
the desired output.

Solution:

Assuming 70 mA rms is sufficient current to drive the load,
the 4210A is the appropriate POWER-DAC.

Refer to the External Reference Specifications, page 4.
Calculate the resolution obtained with the 5V rms external
reference: {Exrx 10°%)

5x 107 = 5mV rms
To get the program code divide the desired output by the
resolution:

250 x 10°% Volts _ o0
5x 107 Volts

The 4-digit BCD program code would be 0500.

Accuracy Vs. Frequency

An external signal source, at an amplitude of 10V RMS, was
used as the external reference. Typical output accuracy
versus frequency is shown for full scale programmed out-
put.
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Phase Shift Vs. Frequency

Phase shift between the external source and the output of
the POWER-DAC is dependent on frequency. Typical phase
shift for each model is shown for a full scale programmed
output Ievel
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Total Harmonic Distortion Vs. Frequency AC External Reference Feedthrough

Total harmonic distortion caused by the POWER-DAC: is
shown over a frequency range of 100 Hz to 100 k Hz

When all magnitude bits are programmed to zero, feed-
through of the external reference signal to the output will
occur due to stray coupling. The amount of feedthrough
will depend upon the amplitude and frequency of the ex-
ternal reference. This curve illustrates typical feedthrough

Z16 o with 10V RMS external reference over a frequency range of
Zlaf L 1 MODELs 42]0A !_ 4216A 100 Hz to 100 kHz.
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EXTERNAL REFERENCE SPECIFICATIONS

BCD CODED MODELS BINARY CODED MODELS
4210A 4250A 4270A 4216A 4265A 4275A
INPUT VOLTAGE RANGE 0to +£14.5V DC or Peak AC 0 to 14.5V DC or Peak AC
FREQUENCY RANGE 100 kHz 30 kHz 30 kHz 100 kHz 30 kHz 30 kHz
(DC to the —3db point)
INPUT IMPEDANCE 100K £2 in parallel with 70 pf 100K €2 in parallel with 70 pf
PEAK OUTPUT VOLTAGE
Low Range 17V 17V 17V 17V 17V +46V
High Range +66V +£110V +66V £110V
OUTPUT CURRENT
DC Peak 100mA 1Amp 0.5 Amps 100mA 1Amp 0.5 Amps
AC RMS 70mA 0.7 Amp 0.35Amps 70mA 0.7 Amp 0.35 Amps
GAIN -pomax.
Xr
Low Range X1.0 X1.0 X1.0 X1.638  X1.638 X3.277
High Range X10.0 X10.0 X6.553 X13.107
RESOLUTION
-4 -4 -4 -4 -4 -4
Low Range Exr x 1077 E,  x 10 Exr x 10 E, x 107" E  x 10 .SE,"_ x 10
High Range E . X 1073 Eyp X 1073 4E, X 1074 2E, x 107
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All PCWER-DACs have TTL/DTL compatible logic inter-
faces. Models are available in either straight binary or
8421 BCD coding and provide fully isolated logic including
internal memory. Standard BCD models have 4 decades
which are in turn binary by decade. In addition,
a 5th decade is available (Option —07) for additional re-
solution with the BCD models. All BCD models are pro-
grammed by sign and magnitude; straight binary models
are coded in 2's complement for negative voltages.

Complete system communication features are included with
all POWER-DACs. A ‘‘data strobe’ line is provided to allow
the control system to tell the power source when a valid
command is present. The instruments will respond to the
system with a “NOT READY" signal during the program-
ming interval to indicate a “busy” condition. After the
programming interval, the “NOT READY" flag will change
state to indicate a “READY" condition.

A Standby/Operate control line is provided to allow a
single control bit to reduce the output to less than 1%
of the pre-programmed level without disturbing the stored
command word. Upon switching the control line from the
“Standby”’ to the “Operate’ level, the output will revert to
the preprogrammed level.

Programmable Current Limit, Option —06, offers two cur-
rent limit ranges. Each range is programmable in 10% steps
from 10% to 110% range. When a current limit condition
occurs, a status line "'I-LIMIT", from the instrument changes
logic state to alert the system.

CONTROL FEATURES

All program control and response lines are accessible on the
rear panel through an Amphenol Blue Ribbon 57-30500
connector (Mating connector—supplied).

Logic Levels:

All 4200's are delivered with standard logic levels of:
Logic 1" = 0 to +.4V dc or contact closure. 1.6 mA per
bit maximum sinking current.

Logic “0'" = +2.0 to +5V dc. Jumpers are provided on the
isolated control logic card so that the logic levels may be
easily inverted at the customer’s facility; i.e.,

Logic “1" =+2.0 to +6V dc

Logic “0" = 0 to +.4V dc or contact closure.

Sign:
Connector Pin 35: Logic 1" = Negative output voltage.

Magnitude:

4210A, 4250A, 4270A, 4-Bit Binary-Coded-Decimal (BCD)
digits labeled ABCD. Digit values greater than 9 (i.e. 10
thru 15, which violate the definition of BCD coding) will be
accepted and converted to an equivalent analog value. A
5th BCD decade (Option —07) may be added to increase
resolution on all BCD POWER-DACs. The —07 Option;
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however, is not compatible with the Programmable Current
Limit Option (—086) in the 4250A and 4270A.

4216A, 4265A, 14-binary bits plus sign bit. Two’s com-
plement binary coding for negative values is used.

4275A, 16-binary bits plus sign bit. (Otherwise it's the

same as 4265A above).
Range:

Connector Pin 29: Logic 1" = High Voltage Range
Logic 0" = Low Voltage Range

Current Limit:

Connector| Function | Logic “1" Logic “0"
Pin
42 Range High Range Low Range
43 Magnitude [80% of Range | 0% of Range
44 Magnitude [40% of Range | 0% of Range
45 Magnitude [20% of Range | 0% of Range
46 Magnitude | 10% of Range 0% of Range

NOTE

Programming pins 43, 44, 45 and 46 to logic
0" will limit current ar a minimum value of
10% of range. Programming above 110% of
range will not increase limiting above 110%.

Data Strobe:

Connector pin 33. The lIsolated Control Logic requires a
strobe pulse to start the digital-to-analog conversion process
after a valid command is present. Minimum pulse width is
500 nanoseconds. A negative slope (+5V to OV transition)
is required.

External Reference:

Connector Pin 36: Logic '0" = Internal DC Reference
Logic "“1" = External Reference
Standby:

Connector Pin 34: Logic "'0"" = Operate Mode
Logic 1" = Standby; Output is at 0 £100 mV

RESPONSE SIGNALS

Current Limit Flag:

Connector Pin 49: Logic 1" represents a limit condition
when either sourcing or sinking current.

Ready/Not Ready Flag:

Connector Pin 37: logic “0" = "Ready” condition. The
output is within 0.01% of the programmed increment.

Logic “1" ="Not Ready’ condition. The power source is in
the process of settling to the programmed value.

POWER CONNECTIONS: +5 VDC

Connector Pin 25: An internal, isolated power supply
furnishes +6 VDC up to 125 mA for use by the ex-
ternal system interface logic.

Logic Ground:

Connector Pins 17 thru 24: It is recommended that a large
ground strap be used between the interface logic and the
power source to reduce the digital programming noise
on the system ground.
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OUTPUT 0 ACCURACY (1) SETTLING (4) STABILITY
MODEL| yoLTage |CODE |cuR- RESOLUTION 15-35°C TIME e
RENT 90 DAY
18 usec to .1%
4210A |0 to £9.999V BCD [ 100 mA [1 mV (100 pV Optional)| £(0.01% of output of programmed £(10 ppm of
+100 uV) increment output +20 uV}
(4) BCD Digits and 30 usec to .01%
Sign. of programmed
|r\t‘remeﬁt
4250A |0 to £9.999V BCD | 1 Amp |1 mV (100 uV Optional)| Lo Range 70 usec to .1% Lo Range
on 18V range +(0.01% of output of programmed £(10 ppm of
0 to £65V +100 pV) increment output +40 uV)
10 mV (1 mV Optional) | High Range 100 psec to .01% High Range
’ on 65V range +(0.01% of output of programmed +(10 ppm of
M.H BCD:Diglts and +700 V) increment output +280 uV)
Sign.
4270A | 010 £9.,999V BCD | .5 Amp |1 mV (100 uV Optional)| Lo Range B0 usec 1o .1° Lo Range
on 10V range +£(0.01% of output of programmed +(10 ppm of
0 to £99.99V +100 uV) increment output +40 uV)
10 mV (1 mV Optional) | High Range 110 usec to .01% High Range
_ on 110V range +(0.01% of output of programmed (10 ppm of
(4) BCD Dlgl‘lﬁ and +700 uV) inerement output +280 uV)
Sian.
18 usec to .1% of
4216A | Oto+£16.383V |BINARY] 100 mA 1mV +(0.01% of output programmed increment +{10 ppm of
+100 uV) output +20 uV)
30 usec to .01% of
14 Bits and Sign programmed increment
4265A | O0to +£16.383V [BINARY| 1 Amp 1 mV on 168V range Lo Range 70 psec to 1% Lo Range
+(0.01% of output of programmed +{10 ppm of
0 to +65.532V +100 uV) increment output +40 uV)
4 mV on 65V range High Range 100 usec to .01% High Range
+(0.01% of output of programmed £(10 ppm of
14 Bits and Sign. +300 uV) increment output +120 uV)
4275A | 010 £32.7675V [BINARY] .5 Amp | .5EmV on 32V range Lo Range 85 psec to 1% Lo Range
+£(0.01% of output of programmed £(10 ppm of
0to+110V +160 pV) increment output +60 uV)
2mV on 110V range | High Range 110 psec to .01% High Range
+(0.01% of output of programmed +(10 ppm of
16:Bits:and Sign. +530 uV) increment output +120 uV)

(1) One year accuracy is only twice the 90 day specification, i.e., the
one year accuracy spec. for the 4210A is £(0.02% of output
+200 pV).

{2) 90 day stability is three times the specified 24 hour stability. On
year stability 15 six times the 24 hour specification.
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STABILITY (2)
90 DAY  (3)

+(30 ppm of
output +60 pV)

Lo Range

+{30 ppm of
output +70 uV)
High Range
+(30 ppm of
output +490 uV)

Lo Range
+(30 ppm of
output +70 uV)

High Range
+(30 ppm of
output +490 uV)

+(30 ppm of
output +60 uV)

Lo Range
+(30 ppm of
output +70 V)

High Range
+(30 ppm of
output +210 uV)

Lo Range
£(30 ppm of
output +105 uV)

High Range
+(30 ppm of
output +370 uV)

RIPPLE
AND

NOISE (6)

300 uV rms
2mV p-p

Lo Range

500 uV rms
imV pp

High Range
1mV rms
mV pp

Lo Range
500uV rms
imV p-p

High Range

1.2mV rms
imV p-p

300 uV rms
2mV p-p

Lo Range
500 uV rms
imV p-p

High Range

1mV rms
7mVp-p

Lo Range
500 4V rms
imV pp
High Range
1.2mV rms
imV p-p

PROGRAM-
ING
NOISE (7)

50 mV PK

Lo Range
50 mV PK

High Range
100 mV PK

Lo Range
50 mV PK

High Range
100 mV PK

50 mV PK

Lo Range
50 mV PK

High Range
100 mV PK

Lo Range
50 mV PK

High Range
100 mV PK

TEMPERATURE
COEFFICIENT
<15°c, >35°C

(3)
4)

+(10 ppm
+15 uV)/°C

Lo Range
+(10 ppm
+H5uvi/SC
High Range
+(10 ppm
+35uV)/ C

Lo Range
+(10 ppm
+5 uV)/ C
High Range
+(10 ppm
v 35 M U | C

(10 ppm
+15uV)/C

Lo Range
+(10 ppm
+5 uVv)/ C
High Range
+(10 ppm
+15uV)/°C

Lo Range
+(10 ppm
+5 uv)/f ' c
High Range
+(10 ppm
H5uV)/ e

RESISTANCE

1004 02

20 p £2

40 p 12

100 u £2

20 u 52

40 u 2

Not affected by range change.

At Constant Line, Load and Temperature
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INPUT AND
POWER

115/230 VAC
+10%

16 Watts

115/230 VAC
1+ 10%

48-62 Hz

100 Watts

115/230 VAC
+ 10%

48-62 Hz

200 Watts

1156V/230 VAC
+ 10%

48-62 Hz

15 Watts

115/230 VAC
+ 10%

48-62 Hz

100 Watts

115/230 VAC
+ 10%

48-62 Hz

200 Watts

No Load to Full Load, £ 10% Line Change.

REGULATION |SHORT CIRCUIT
LINE & LOAD | PROTECTION
(5)
0.001% Current
Limit @
100 mA
0.001% Programmable
Current
Limit in 10%
Steps 10 100
mA and 1
Amp.
(Option —06)
0.001 Lo Range
500 1V rms
High Range
1.2mV rms
to 10 MHz
0.001% Current
Limit @
100 mA
0.001% Programmable
Current
Limit in 10%
Steps to 100
mA and 1
Amp
(Option —06)
0.001% Programmable
Current
Limit in 10%
Steps to 50
mA and .5
Amp.
I (Option —06)
(5)
(6) 10 Hz to 10 MHz bandwidth
(7) 200 mV PK with Range change

PRICE

51445

$1795

$1895

81445

$1795

$1895



b = 1681 BUFFER
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PULSE
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A
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TO CONTROLLER T L ARD
READY/NOT READY énuwur 3—'“”

SENSET  SENSE
16-BIT PARALLEL INTERFACE

Figure 1. All 16-bits of the command word are transferred
to the buffer from the controller in parallel. If the command
lines can be held valid for 2.4 microseconds or longer, re-
gister storage is not required. The negative leading slope
of the Data Strobe initiates the transfer of the command
data across the guard into an internal memory register of
the 4216A. If the command data cannot be held constant
for a minimum of 2.4 microseconds, the buffer must con-
tain a storage register. The Ready/Not Ready signal for the
4216A is logically “OR’'d"” with the load pulse to inhibit
further program changes during the settling time interval.
Both the Ready/Not Ready and Current Limit Flags can be

sent to the controller as abnormal status indicators.
SEGMENTED PARALLEL INTERFACE
RALLEL PARALLE
SRR R PABATA BATA - BUFFER NO.1
ADORESS _BYTE AYIE LINE
NE -
e et
BUFFER BUFFER
5 4 & REGISTER REGISTER
LOAD NO.2 N hUAD
PULSE ULSE
—— CURRENT
A L L4 LiMIT
FLAG TO
I I LLER
. _4210A VOLTAGE
TROBE SOURCE (ISOLATED EXTERNAL
I crmrac‘n LOGIC) ——CO REFER—
O ._ — G — INPUT
CONTROLLER e —
3, (E, ouT OuUT GUARD
READY/NOT READY é !)

+ + — —
SENSE SENSE

Figure 2. When more than one controller word is required
to complete the command for the 4250A, the command
command may be stored as word segments in buffer re-
gisters. As shown, Buffer #1 is loaded, but no Data Strobe
is given to the 4250A. Upon loading Buffer #2, the Load
Pulse is used as the Data Strobe for initiating transfer of the
data in both buffers to the internal memory of the 4250A.
The word size of the buffers and their functional bit assign-
ments can be configured to fit the needs of the controller’s
software format.
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Figure 3. Several voltage sources may be multiplexed from

one system interface register as shown in the above diagram.
An instrument address, in conjunction with the buffer load
pulse strobes the contents of the buffer register into the
appropriate 4216A memory. If the parallel data from the
controller can be held valid for a minimum of 2.4 micro-
seconds, then there is no need for the storage register in the
buffer; the command data could be captured in the internal
memory of the Isolated Control Logic of the 4216A .
Ready/Not Ready and Current Limit Flags can be used by
the controller as required.

POWER-DACs have been interfaced with most major com-
puters used in the scientific or electronic community. In
many cases, the software driver package, as well as the ac-
tual hardware, is available. The following manufacturers
and models are meant to be representative, but by no means
inclusive, of the computers easily interfaced with the
POWER-DAC.

DEC PDP8, PDP11, PDP12
Data General Nova Series

H.P. 2114, 2115, 2116, 2100
Phillips 800 Series

Varian 520, 620 Series

Computer Automation
General Automation

Systems Engineering Labs

IBM 1130
Lockheed MAC-16
Honeywell H-316

Please contact the factory for additional assistance regarding
interfacing to any of the above computers or your specific
computer,



Isolated Control Logic (Standard on all 4200's)

When using isolated control logic, it is necessary that all
program control lines be at their final logic state (settled)
either prior to or simultaneously with the negative slope,

COMMAND DATA:

DATA STROBE:

+6V to OV transition, of the Data Strobe. The program
control lines must be held in a valid state for a minimum of
2.4 micro-seconds while the data is transferred across the
guard into the internal memory register. The pulse width of
the Data Strobe should be 500 nanoseconds minimum. The
following diagram indicates the time relationship of the
programming signals and a typical analog output change.

A5V p e - ———-

READY/NOT READY FLAG OUTPUT

OUTPUT AS A RESULT OF COMMAND

ov ATA VALl 2.4 USEC MINIMUM
‘Gv LJ500 NANG SEC MINTMUM PULSE WIDTH
%31; 30 USEC —

;a HSEC!

| HOLD) T
NERIOQ OUTPUT WITHIN £0.01% OF INCREMENT

TIMING FOR MODELS 4210A & 4216A

COMMAND DATA:

EY mp - ————

DATA STROBE!

ov DATA VAL 2.4 USEC MINIMUM

READY/NOT READY FLAG OUTPUT

'6v L0060 NANG SEC MINTMUM FULSE WIDTH

QUTPUT AS A RESULT OF COMMAND

‘Cﬁ)\\‘; | 100 MSEC e

":“'-‘,/c:u-TPUT WITHIN £0.01% OF INCREMENT

TIMING FOR MODELS 4250A & 4265A

COMMAND DATA!

DATA STROBE:

READY/NOT READY FLAG OUTPUT

OUTPUT AS A RESULT OF COMMAND

*33 -------- DATA L1 2.4 USEC MINIMUM
*8Y LS00 NAND SEC MINTMUM PULSE WIDTH
‘g\\;-,[ 110 HSEC [

15 s |

HOLD | 1
PERIOD OUTPUT WITHIN £0.01% OF INCREMENT

TIMING FOR MODELS 4270A & 4275A
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Current Limit Operation

A discrete Current Limit Flag on pin 49 switches from +5
Volts to 0 Volts whenever the load current exceeds the pro-
grammed limit or a current sink overload condition occurs.
Coincident with the Current Limit Flag, the Ready/Not
Ready Flag will indicate a Not Ready condition. Normally,

the current limit condition will occur during the program-
ming interval when the “Not Ready” condition already
exists. In this instance, the “Not Ready” state will remain
valid until approximately 100 microseconds after the over-
load is removed. The “Lag” of the current limit flag from
actual time of overload is typically 20 psec. The following
diagram illustrates this timing relationship.

COMMAND DATA

DATA STHOBE

CURRENT LIMIT FLAG

=T60"!

READY/NOT READY

ANALOG OUTPUT

USkC [— SHOWN FOR

|
I
" 4250A OR 4265A
i 'f
]

APPLICATIONS

The following examples are only a few of the diverse appli-
cations of the 4200 Series POWER-DACs. For your special
application, contact the factory or your nearest Fluke Re-
presentative.

Automatic Testing

The POWER-DACs provide outstanding versatility in au-
tomatic test system applications. The diagram below depicts
the 4200 POWER-DACs being used to furnish either pre-
cision DC or AC voltages to the unit under test. When
using the Fluke Model 510A AC Reference Standard as an
external reference, AC stimulus values between 0 and 70V
RMS can be applied depending on Model with an overall
accuracy of +£0.03%, between DC and 1 kHz. Frequencies
to 30 kHz can be provided at reduced accuracies. Precise
amplitude control of a Function Generator (for frequencies
up to 30 kHz) can also be provided. For avionics testing,
the Model 510A can be phase locked to a 400 cycle power

source, thus allowing accurate, in-phase stimulus to the unit
under test.

Parallel or series operation-just like batteries

Two or more POWER-DACs may be connected in series to
obtain higher output voltages. Using the Model 510A,
AC Reference Standard as an external source for one of the
supplies, very accurate AC sine waves can be superimposed
on plus or minus DC levels. Also, the 4200 power sources
can act as precision programmable verniers when placed in
series with high voltage power supplies. The guard terminal
may be floated up to 1000 volts above chassis ground.

With the 4200 Series POWER-DAC, you can double, or
even triple your current or voltage capability by a simple
parallel or series connection with external relays. No
special hardware or software protection features are re-
quired. With several POWER-DACs in your system you
have both single unit control and unlimited power config-
uration at the discretion of the programmer.

POWER DAC

WilH
EXTERNAL
REFERENCE RELAY
(OPTION -3) > EWITCHING

FLUKE MODOEL S10A
AC REFERENCE
STANDARD
HELAY
SWITCHING
FUNCTYION
GENERATOR

3 I
;
UNIT UNDFE R
TESY

BROGRAM CONTROLLER
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= AC QUTPUT & 40
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The 4200 Series POWER-DACs provide o wide tange of autamatc test system capa-
Bility With the equinmed! shown above rote the diftarant types of gutpul ebtainable

Program Drivers For Other
Power Supplies

POWER-DACs are being used as programmers for high vol
tage power supplies. The remarkable stability and accuracy
of Fluke POWER-DACs makes them the logical choice for
programming voltage controlled power supplies such as
Sorensen Model DCR 6000 .25 (6000V at .25 amps). With
a 1.5 mV/V ratio or programmed input to output, the 1 mV
resolution of the POWER-DAC allows typical repeatability
of 0.25% worst case and often an order of magnitude
better.  Such a system is assembled using a PDP-8.

Fast High Voltage Vernier

The POWER-DACs can give additional resolution and very
fast response when placed in series with any Floatable Hi
Voltage Power Supply. Such an arrangement allows 1 mV
resolution for any high voltage.

Synchro/Resolver Stimulus

POWER-DACs can be used as stimuli for Synchro or Resol-
ver Simulators, By programming A" POWER-DAC to Cos
@ and programming “B” POWER-DAC to Sin © and using
the External Reference (—03 Option in both POWER-DACs,
Resolver Outputs are immediately derived. These may be
transformed through a Scott — Tee Transformer to give
Synchro Outputs, A Fluke 510A provides the External
AC Reference at the selected frequency.
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HI VOLTAGE/HI RESOLUTION

FLOATABLE HIGH
VOLTAGE SUPPLY

O OUTPUT

PROGRAM CONTROL

4200A
POWER-DAC
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0°C to +50°C
—40°Cto 75°C

Operating Temperature:
Storage Temperature:

Relative Humidity: 0 to 80%

Shock: 20G, 11 millisecond half-sine
wave

Vibration: 45G, 10 Hz to 55 Hz

Altitude: 10,000 feet operating,

50,000 feet non-operating

External Reference, Option —03

The external reference option allows the POWER DAC's to
be used as programmable attenuators or amplifiers for a
broad range of dc or ac signals. Refer to page 4 for complete
specifications and description of this option.

Programmable Current Limit, Option —06

Programmable current limit is available for models 4250A,
4265A, 4270A and 4275A. Two current limit ranges are
provided, and each range is programmable in 10% steps up
to 110% of range. Accuracy of the current limit function is
+(4% of the programmed value + 4 mA). Without the
programmable current limit option, each model will limit
the maximum output current to approximately 120% of the
rated output.

Additional Programming Resolution, Option —07

Five BCD digits of resolution may be obtained for models
4210A, 4250A and 4270A using Option —07. This yields
100 microvolt resolution on the 4210A and on the low
range of the 4250A and 4270A. One millivolt resolution
is obtained on the high range of the 4250A and 4270A.

Accuracy, and all other specifications remain the same as
for the standard models with 4 digit programming resolution.

Programmable current limit, Option —086, cannot be obtain-

ed with Option —07.

ISOLATED MULTI-STROBE LOGIC,OPTION -09

Isolated Multi-Strobe logic is available for all 4200 series
Power DAC's. It provides exactly the same function as the
standard control logic described earlier in this brochure,
plus it will allow programming directly from any 16 bit or
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18 bit BCD program source (e.g. 16 bit mini computer),
This is accomplished by splitting the 24 possible programm-
ing bits into a data word of 16 bits (Magnitude), an 8 bit
control work [Polarity, Voltage Range, External Reference
Current Limit Range, and Current Limit Magnitude (4 bits)]
and providing individual strobe lines for each word. By use
of circuit board jumpers the data word may be increased to
18 bits (Magnitude, Polarity, Voltage Range) and a 6 bit
control word [External Reference, Current Limit Range and
Current Limit Magnitude (4 bits)]. For the Binary Coded
Power DAC's, a similar arrangement also allows a 16/8 or
18/6 dual word plus the 2's complement coding feature.

The 09 Option has circuit board jumpers to allow conversion
between negative and positive true logic, asynchronous or
synchronous standby/operate control, and single or dual
strobe mode.

The 09 Option has multiple addressing capabilities for up to
8 power DAC’s equipped with 09 Options. The 09 Option
has a 56 pin edge card connector in addition to the standard
Amphenol Blue Ribbon 50 pin program input connector for
making easy connections to 7 successive power DAC's.
Mating connector kit for the 56 pin edge card connector is
Fluke P/N 382903 (Not supplied). 3 foot, 6 foot and 12
foot chaining cables are also available as Fluke part numbers
310946, 341206, and 341198 respectively. The program
source must drive one TTL load per power DAC used. For
multiple addressing applications, the 09 Option also has
common bussed, status pollable indication of current limit
and power failure conditions.

For further detailed programming information for the 09
Option, contact the Factory (Product Specialist Group).

ACCESSORY DESCRIPTION

Service and Calibration

For manual checkout, calibration and control, an auxiliary
Manual Control Unit, (A4200) is available which will allow
the operator to test the POWER-DACs in a dynamic pro-
gramming mode as well as a static mode. Each of the con-
trol bits may be manually programmed through switches. In
addition, an internal 10 kHz clock and a 4-bit binary
counter are provided to exercise the voltage sources in a
dynamic switching mode. BNC connectors are provided on
the Manual Control Unit so that the Data Strobe and the
Ready/Not Ready signals can be observed on an oscilloscope
as well as allowing an external pulse generator to drive the
counter-programmer. A five foot cable is included with the
Manual Control Unit.

In addition, an Extender Card (Fluke P/N 292623) and an
Extender Cable (Fluke P/N 337584) are provided to allow
complete access to the plug-in PCBs for servicing.
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EXTENDER CARD INSTALLATION

PRICE:
Model 4210A or 4216A $1445
Opt. 4200A—03 External Reference . 200
Opt. 4210A—07 100uV Resolution (4210A only] . 300
Opt. 4210A—09 Multi-Strobe Logic 125
Opt. 4216 A—09 Multi-Strobe Logic 125
PRICE:
Model 4250A or 4265A . $1795
Opt. 4200A—-03 External Referenue : 200
Opt. 4250A—06 Programmabhle Current L|m|1 . 200
Opt. 4250A—07 1001V Resolution (4250A only) . 300
(not available with —06)
Opt. 4250A—09 Multi-Strobe Logic 125
Opt. 4265A—-09 Multi-Strobe Logic 125
PRICE:
Model 4270A or 4275A : . $1895
Opt. 4200A—03 External Reference : 200
Opt. 4270A—06 Programmable Current L|m|t : 200
Opt. 4270A—07 100uV Resolution (4270A only) . 300
(not available with —06)
Opt. 4270A—09 Multi-Strobe Logic 125
Opt. 4275A—-09 Multi-Strobe Logic 125

NOTE: The mating connector for the programming input
lines, Amphenol Blue Ribbon Type 57-30500 is included
with each POWER-DAC (Fluke P/N 2660586).

NOTE: Options 03 and 06 are field installable (takes only
a screw driver) at the same price listed above by adding a
“K' after the option number, example 4200A—03K.
Option 09 is also field installable but at a price of $425.
Option 07 is not available as a field installable Kit.

ACCESSORIES

M05-203-601 Half-rack Mounting Bracket

for a single 4210A or 4216A . . . . 1§25
M05-200-603 Dual Half-rack Brackets for sade by
side mounting of two 4210A’s or 4216A's . . 15
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MANUAL CONTROL UNIT

M05-203-602 Single Half-rack Center Mount
for a single 4210A or 4216A . : ;
MO05-205-600 Rack Mounting Bracket for a
4250A, 4265A, 4270A, 4275A .
MO0O0-260-610 Chassis Slides for 18" Cabinets
MOO0-280-610 Chassis Slides for 24" Cabinets

8&8a

Service and Calibration Kit Accessories:
Model A4200 Manual Control Unit .
PCB Extender Board P/N 292623
PCB Extender Cable P/N 337584

Ry

ORDERING INFORMATION

All 4200 Series POWER-DAC's come equipped with isolated
control logic and front panel display of the digital command
word. (For special applications requiring direct coupled
control logic, e.g., for manual operation, it may be obtained
on a special basis. Contact the factory for a special
quotation).

Options are ordered as separate line items. Note that Option
—03, External Reference, has a part number “4200A-03"
which is used for all model numbers. The current limit
Option —06 for the 4265A is specified as “Option
4250A—06." Similarly, Option —06 for the 4275A is
specified as ""4270A-06."

Example Order Format:

A 4275A with External Reference and Programmable
Current Limit would be ordered as follows:

Model 4275A ., 7 $1895
Option 4200A—03, External Reference 200
Option 4270A—086, Current Limit 200
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POWER SUPPLY

FEATURES

0 - 6000 Volts
0 - 20 ma
Adjustable Overcurrent Trip

Fluke Model 408B is an extremely well regulated,
low noise instrument designed to meet the most
exacting high voltage DC power supply requirements.
The design utilizes a high-gain, all-silicon-tran-
sistor amplifier coupled with a single 4-65 series
pass tube to provide exceptionally low ripple and
high stability. Conservative design and high reli-
ability components ensure stable, maintenance-{ree
service for extended periods of time,

The high voltage source is developed by a voltage
doubler utilizing a tapped-primary transformer,
high-voltage silicon-rectifier stacks and oilfilled
filter capacitors. Output of this DC source is regu-
lated by the type 4-65 series pass tube. The pass
tube is controlled by a solid-state feedback amplifier
with greater than 130 db of DC gain resulting in
excellent regulation and ripple performance, The
switched decade voltage divider which controls out-
put voltage consists of stable, low-temperature-
coefficient wirewound resistors manufactured and
processed by Fluke. The output of the supply is
available at front and rear panels through MS3102A-
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0, 001" Regulation
5 mv Resolution
All-silicon-transistor Amplifiers

18-16S connectors, Qutput polarity may be selected
by means of the front panel switch to provide either
positive- or negative-grounded operation, A zero-
center panel meter monitors output voltage,

The 408B is protected against overcurrent conditions
by a current-trip circuit factory set at 25 ma load
current, The current-trip level may be internally
adjusted to lateh off the supply between 5 and 25 ma.

Design development included thorough testing under
adverse conditions of temperature, humidity, altitude,
shock and vibration to ensure reliable operation under
severe environmental conditions, Package design
has provided for a sturdy mechanical structure utiliz-
ing flow-soldered, glass-epoxy printed circuit boards
for component mounting. Interlocks interrupt the
high-voltage excitation when top or bottom covers
are removed, Side panels are tapped to provide for
mounting with standard chassis slides or other rack
mounting arrangements, Resilient rubber feet are
also provided for bench top use,




OUTPUT VOLTAGE: 0 to +6000 VDC,
OUTPUT CURRENT: 0.to 20 milliamperes.

OUTPUT POLARITY: + or - grounded via front panel
switch.

LINE REGULATION: 0.001% or 2 mv (whichever is
greater) for 10% line change from nominal,

LOAD REGULATION: 0.001% or 5 mv (whichever is
greater) for full load change.

STABILITY: +0.005% per hour; +0, 02% per day after
warmup.

RESOLUTION: 5 millivolts,

RIPPLE: Less than 1 mv RMS,; less than 5 mv peak-
to-peak,

VOLTAGE CALIBRATION:
0 to 5000V in 5 steps of 1000V
0to 900V in 9 steps of 100V
0Oto 90V in 9 steps of 10V
0to 9V in 9 steps of 1v
0 to 1. 2V vernier

CALIBRATION ACCURACY: +0,25% or 250 mv
(whichever is greater) with vernier at zero.

RESETABILITY: +0.05% or 50 mv (whichever is
greater).

RECOVERY TIME: Within 50 microseconds,

WARMUP TIME: 30 minutes.

SPECIFICATIONS

OVERCURRENT TRIP: Set to latch off at 25 ma load
current. Internally adjustable from 5 to 25 ma.

METER: 6000-0-6000 VDC (£3%).

OUTPUT CONNECTORS: MS3102A-18-16S front and
rear (one mating connector supplied).

HUMIDITY: 0 to 80%.

OPERATING TEMPERATURE RANGE: 0°C to 50°C,
STORAGE TEMPERATURE RANGE: -20°C to +70°C,
ALTITUDE, OPERATING: 0 to 10,000 ft.
ALTITUDE, NON-OPERATING: 0 to 50,000 ft.
VIBRATION: Meets MIL-T-945A.

SHOCK: Meets MIL-E-4970A (20 g's, 11 milliseconds
in three principal axis),

TEMPERATURE COEFFICIENT OF OUTPUT: Liess
than 20 ppm per 9C from +100C to +400C.

INPUT POWER: 115/230 VAC £10%, 50 - 60 cps,
approximately 300 VA at full output. Operation at
400 cps available upon request,

SIZE: 19" wide x 8-3/4" high x 15" behind panel
(rack mount with resilient feet for bench use).

WEIGHT: Approximately 59 pounds.

PRICE: $895.00 all prices are f.o0.b. factory, Mountlake

Terrace, Washington,

The right is reserved, without notice, to make such changes in equipment, design, or components
as engineering or manufacturing progress may warrant,

Prices subject to change without notice,
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410B

POWER SUPPLY

FEATURES

0 - 10, 000 Volts
0-10 ma

Adjustable Overcurrent Trip

Fluke Model 410B is an extremely well regulated,
low noise instrument designed to meet the most
exacting high voltage DC power supply requirements.
The design utilizes a high-gain, all-silicon-tran-
sistor amplifier coupled with a single 4-65 series
pass tube to provide exceptionally low ripple and
high stability. Conservative design and high reli-
ability components ensure stable, maintenance-free
service for extended periods of time.

The high voltage source is developed by a voltage
doubler utilizing a tapped-primary transformer,
high-voltage silicon-rectifier stacks and oilfilled
filter capacitors. OQOutput of this DC source is regu-
lated by the type 4-65 series pass tube. The pass
tube is controlled by a solid-state feedback amplifier
with greater than 130 db of DC gain resulting in
0.001% regulation and less than 1 mv RMS ripple,
The switched decade voltage divider which controls
output voltage consists of stable, low-temperature-
coefficient wirewound resistors manufactured and
processed by Fluke, The output of the supply is
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0. 001% Regulation
5 mv Resolution

All-silicon-transistor Amplifiers

available at front and rear panels through MS3102A-
18-16S connectors. Output polarity may be selected
by means of the front panel switch to provide either
positive- or negative-grounded operation. A zero-
center panel meter monitors output voltage.

The 410B is protected against overcurrent conditions
by a current-trip circuit factory set at 12 ma load
current. The current-trip level may be internally
adjusted to latch off the supply between 5 and 15 ma.

Design development included thorough testing under
adverse conditions of temperature, humidity, altitude,
shock and vibration to ensure reliable operation under
severe environmental conditions, Package design
has provided for a sturdy mechanical structure utiliz-
ing flow-soldered, glass-epoxy printed circuit boards
for component mounting. Interlocks interrupt the high
voltage excitation when top or bottom covers are
removed. Side panels are tapped to provide for
mounting with standard chassis slides or other rack
mounting arrangements. Resilient rubber feet are
also provided for bench top use.




OUTPUT VOLTAGE: 0 to +10, 000 VDC.
OUTPUT CURRENT: 0 to 10 milliamperes.

OUTPUT POLARITY: + or - grounded via front panel
switch,

LINE REGULATION: 0.001% or 2 mv (whichever is
greater) for 107 line change from nominal,

LOAD REGULATION: 0,001% or 5 mv (whichever
is greater) for full load change,

STABILITY: +0.005% per hour: +0.02% per day after
warmup.,

RESOLUTION: 5 millivolts,

RIPPLE: Less than 1 mv RMS; less than 5 mv peak-
to-peak.

VOLTAGE CALIBRATION:
0 to 9000V in 9 steps of 1000V
0to 900V in 9 steps of 100V
0to 90V in 9 steps of 10V
0 to 9V in 9 steps of 1v
0 to 1.2V vernier

CALIBRATION ACCURACY: +0.25% or 250 mv
(whichever is greater) with vernier at zero.

RESETABILITY: +0.05% or 50 mv (whichever is
greater).

RECOVERY TIME: Within 50 microseconds.

WARMUP TIME: 30 minutes,

SPECIFICATIONS

OVERCURRENT TRIP: Set to latch off at 12 ma load
current, Internally adjustable from 5 to 15 ma.

METER: 10, 000-0-10, 000 VDC (+3%).

OUTPUT CONNECTORS: MS3102A-18-186S front and
rear (one mating connector supplied).

HUMIDITY: 0 to 80%.

OPERATING TEMPERATURE RANGE: 0°C to 50°C.
STORAGE TEMPERATURE RANGE: -200C to +700C,
ALTITUDE, OPERATING: 0 to 10, 000 ft.
ALTITUDE, NON-OPERATING: 0 to 50,000 ft.
VIBRATION: Meets MIL-T-945A,

SHOCK: Meets MIL-E-4970A (20 g's, 11 milliseconds
in three principal axis).

TEMPERATURE COEFFICIENT OF OUTPUT: Less
than 20 ppm per °C {rom -100C to +400C,

INPUT POWER: 115/230 VAC +10, 50 - 60 cps,
approximately 300 VA at full output. Operation at
400 cps available upon request.

SIZE: 19" wide x 8-3/4" high x 15" behind panel
(rack mount with resilient feet for bench use),
(48,2 x 22.2 x 38.1 cm)

WEIGHT: Approximately 59 pounds. (26,76 kg )

PRICE: $995.00, all prices are f.o.b. factory, Mountlake

Terrace, Washington,

The right is reserved, without notice, to make such changes in equipment, design, or components
as engineering or manufacturing progress may warrant,

Prices subject to change without notice,
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POWER SUPPLY

Model 412B combines the high reliability of silicon
transistor amplifiers with the high voltage capability
of series pass tubes to provide a conservatively
rated 0 to 2100 volt, 30 ma power supply. Careful
attention to mechanical layout combined with the high
gain feedback amplifier results in extremely low
ripple and excellent regulation characteristics. Con-
servative design and high reliability components
ensure stable, maintenance-{ree service for extended
periods of time,

The high voltage supply is developed by a voltage
doubler circuit using a switched secondary high
voltage transformer, high voltage silicon rectifier
stacks and oil-filled filter capacitors. Output of
this supply is regulated by parallel type 8068 series
pass tubes, The tubes are in turn controlled by a
solid-state feedback amplifier with greater than 130
db of DC gain. The variable voltage divider sampling
string, which is switched to change output voltage,
consists of stable, low temperature coefficient,
wirewound resistors manufactured by Fluke, Output
of the supply is available at both the front panel and
rear panel through UG 931/U connectors, Output
polarity is controlled by a front panel switch to pro-
vide either positive or negative grounded operation.
A zero center panel meter monitors output voltage.
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FEATURES

0-2100 VDC

0-30 ma

Overcurrent Protection

1 mv Peak-to-peak Ripple

0. 001'% Regulation

5 mv Resolution

3-1/2" Panel Height

All-Silicon Transistor Amplifiers

e &0 0 ° 0 @

The 412B is protected against overcurrent conditions
by a circuit which opens the input to the high voltage
rectifier in the event that output current exceeds 32
milliamps. This circuit may be internally adjusted
to trip at other current levels as required.

The instrument has been thoroughly tested under
extreme conditions of temperature, humidity, altitude,
shock and vibration to ensure reliable operation under
severe environmental conditions. Package design
has provided a sturdy mechanical structure. Side
panels are tapped to provide for mounting with a stan-
dard chassis slide or other rack mounting arrange-
ments. Resilient rubber [eet are also provided for
bench top use,




OUTPUT VOLTAGE: 0 to #2100 VDC.
OUTPUT CURRENT: 0 to 30 milliamperes,

OUTPUT POLARITY: + or - grounded via front panel
switch,

LINE REGULATION: 0,001 or 2 mv (whichever is
greater) for 10 line change from nominal.

LOAD REGULATION: 0.001% or 5 mv (whichever
is greater) for full load change.

STABILITY: +0.005% per hour; 0, 027 per day after
warmup,

RESOLUTION: 5 millivolts,

RIPPLE: Less than 500 uv RMS; less than 1 mv
peak-to-peak.

VOLTAGE CALIBRATION:
0 to 1500V in 3 steps of 500V
0to 500V in 5 steps of 100V
Oto 90V in 9 steps of 10V
0to 9V in 9 steps of 1V
0to 1.2V vernier

CALIBRATION ACCURACY: #0.25% or 100 mv
(whichever is greater) with vernier at zero.

RESETABILITY: +0.05% or 50 mv (whichever is
greater).

RECOVERY TIME: Within 50 microseconds.

WARMUP TIME: 30 minutes to meet specifications.
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SPECIFICATIONS

OVERCURRENT PROTECTION: Set to latch off at
32 ma load current,

METER: 2100-0-2100 VDC (£3%).

OUTPUT CONNECTORS: UGH931/U front and rear
{one mating connector supplied).

HUMIDITY: 0 to 80%.

OPERATING TEMPERATURE RANGE: 0YC to 50YC,
STORAGE TEMPERATURE RANGE: -20°C to <70°C.
ALTITUDE, OPERATING: 0 to 10,000 f{t.
ALTITUDE, NON-OPERATING: 0 to 50. 000 ft.
VIBRATION: Meets MIL-T-945A.

SHOCK: Meets MIL-E-4970A (20 g's. 11 milliseconds
in three principal axis).

TEMPERATURE COEFFICIENT OF OUTPUT: Less
than 20 ppm per °C from +100C to +400C.

INPUT POWER: 115 230 VAC £10%,
approximately 300 VA at full output.
400 cps available upon request,

50 - 60 cps.
Operation at

SIZE: 19" wide x 3-1,2" high x 15" behind panel
(rack mount with resilient feet for bench use),
(48,2 x 8,9 x 38.1 cm)

WEIGHT: Approximately 28 pounds. (12,70 kg)

PRICE: $495.00, all prices are f.0.b, factory,
Mountlake Terrace, Washington,
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Model 415B combines the high reliability of silicon
transistor amplifiers with the high voltage capability
of series pass tubes to provide a conservatively rated
0 to 3100 volt, 30 ma power supply. Careful attention
to mechanical layout combined with the high gain feed-
back amplifier results in extremely low ripple and
excellent regulation characteristics, Conservative
design and high reliability components ensure stable,
maintenance-free service for extended periods of time.

The high voltage supply is developed by a voltage doubler
circuit using a switched secondary high voltage trans-
former, high voltage silicon rectifier stacks and oil-
filled filter capacitors. Output of this supply is regulated
by parallel type 8068 series pass tubes. The tubes are
in turn controlled by a solid-state feedback amplifier
with greater than 130 db of DC gain. The variable volt-
age divider sampling string, which is switched to change
output voltage, consists of stable, low temperature
coefficient, wirewound resistors manufactured by Fluke.
Output of the supply is available at both the front panel
and rear panel through UG 931/U connectors. Output
polarity is controlled by a {front panel switch to provide
either positive or negative grounded operation. A zero
center panel meter monitors output voltage.
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FEATURES

0-3100 VDC

0-30 ma

Overcurrent Protection

1 mv Peak-to-peak Ripple
0.0005% Regulation

5 mv Resolution

3-1/2" Panel Height

All-Silicon Transistor Amplifiers
100 uv RMS Ripple

The 415B is protected against overcurrent conditions
by a circuit which opens the input to the high voltage
rectifier in the event that output current exceeds 32
milliamps. This circuit may be internally adjusted
to trip at other current levels as required.

The instrument has been thoroughly tested under ex-
treme conditions of temperature, humidity, altitude,
shock and vibration to ensure reliable operation under
severe environmental conditions., Package design has
provided a sturdy mechanical structure. Side panels
are tapped to provide for mounting with a standard
chassis slide or other rack mounting arrangements.
Resilient rubber feet are also provided for bench top
use.




OUTPUT VOLTAGE: 0 to +3100 VDC.
OUTPUT CURRENT: 0 to 30 milliamperes.

OUTPUT POLARITY: = or - grounded via front panel
switch.

LINE REGULATION: 0.0005%or 2 mv (whichever is
greater) for 10% line change from nominal.

LOAD REGULATION: 0.0005% or 5 mv (whichever is
greater) for full load change.

STABILITY: +0.002% per hour; +0, 01% per day after
warmup (constant line, load, and temperature),

RESOLUTION: 5 millivolts,

RIPPLE: Less than 100 uv RMS; less than 1 mv peak-
to-peak.

VOLTAGE CALIBRATION:
0 to 2500V in 5 steps of 500V
0to 500V in 5 steps of 100V
Oto 90V in 9 steps of 10V
0 to 9Vin 9 steps of 1V
0 to 1.2V vernier

CALIBRATION ACCURACY: <0, 25% or 100 mv (which-
ever is greater) with vernier at zero.

RESETABILITY: +0.05% or 50 mv (whichever is great-
er).

RECOVERY TIME: Within 50 microseconds.

WARMUP TIME: 60 minutes to meet specifications.

OVERCURRENT PROTECTION: Set to latch off at 32 ma
load current.

METER: 3100-0-3100 VDC (+3%).

OUTPUT CONNECTORS: UG931/U front and rear (one
mating connector supplied).

HUMIDITY: 0 to 80%.

OPERATING TEMPERATURE RANGE: 0°C to 50°C.
STORAGE TEMPERATURE RANGE: -20°C to +70°C.
ALTITUDE, OPERATING: 0 to 10,000 feet.
ALTITUDE, NON-OPERATING: 0 to 50,000 feet.
VIBRATION: Meets MIL-T-945A,

SHOCK: Meets MIL-E-4970A (20 g's, 11 milliseconds
in three principal axes).

TEMPERATURE COEFFICIENT OF OUTPUT: Less
than 20 ppm per °C from +10°C to +40°C.

INPUT POWER: 115/230 VAC +10%, 50 - 60 cps, ap-
proximately 300 VA at full output. Operation at 400 cps
available upon request.

SIZE: 19" wide x 3-1/2" high x 15" behind panel (rack
mount with resilient feet for bench use).
(13.3 x 43.1x45.7 cm)

WEIGHT: Approximately 30 pounds. ( 27, 21 kg)

PRICE: $595.00 f.0.b. factory, Mountlake Terrace,
Washington.
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A coherent frequency synthesizer is a device that produces
an output frequency which is related to an input reference
by the ratio of two integers. A typical synthesizer will pro-
duce any selected frequency within its specified range in
increments of 1 Hz or smaller. The frequency selection
may be accomplished with front panel control switches hav-
ing in-line readout or by remote logic drive. The reference
frequency from which the output is derived is provided
from an external standard, typically a high quality crystal
oscillator, or may be optionally included within the syn-
thesizer.

The real quality of a frequency synthesizer is measured by
the spectral purity of its output. Spectral purity is a gross
term used to describe contaminants, including noise and dis-
crete spurious signals, in the output of the synthesizer.

Three specifications describe the spectral purity of Fluke
synthesizers. These are signal to noise ratio in a 30 kHz
bandwidth, phase noise spectral density measured ina 1 Hz
bandwidth at certain offsets from the carrier and spurious
output levels.

The Fluke Model 645A is a synthesizer of the ““direct’” type.
The output of a direct synthesizer is obtained by perfor-
ming a series of arithmetic operations on the reference fre-
quency. The primary advantage of a direct synthesizer is its
capability of micro-second switching speeds. The Model
B45A has this advantage, but maintains state-of-the-art spec-
tral performance.

With the introduction of the 61608, Fluke has also satisfied
the requirement for a lower cost synthesizer offering pre-
mium performance. The 6160B is of the “indirect’” type
employing a VCO that is phase locked to the reference
frequency. While not as fast as the 645A, the 6160B offers
very good noise performance, attractive cost performance,
and switching speed that is fast for its type and adequate
for most applications.

COMPARISON OF PERFORMANCE FEATURES

= 1
FEATURE | MODEL B45A MODEL 6160A
_— — ———t
| Frequency:
Range dc - 50 MHz 1 MHz - 160 MHz
Increments 0.01 Hz 1 Hz
— - e = e — ]
Spurious: —100dB —83dB to —100dB
Signal-to-Phase ' 78dB 74d8**
Moise Ratio®
Switching Time 20us 0.8 ms
b — e - -
Levelling + 0.25dB | + 1dB

Output Level 1V rms into 5082 1V rms into 5082

*Residual, measured in a 30 kHz band excluding a 1 Hz band centered on the carrier.

**gpecification improves for dialed frequencies below 80 MHz.

Apphlications

Synthesizers find application whenever an agile, highly accu-
rate, high performance frequency source is required. They
are particularly important when the source must be remote-
ly programmed or when more than one source must be re-
lated to one common frequency reference. These very re-
quirements generally exist in the form of local oscillators
and exciters for modern communications systems, such as
satellite up and down links and spectrum surveillance recei-
vers. These systems always require good phase noise per-
formance and a minimum of spurious outputs; and a further
need for frequency agility or coherence makes the use of
frequency synthesizers mandatory.

The Fluke Models 645A and 6160B are ideally suited for
these applications. Because of their highly flexible modular
construction, the units can be customized for almost any
application, with changes in frequency range, resolution,
control features, and many others possible.

Among the many other applications for Fluke Frequency
Synthesizers are testing of crystals, automatic testing of fil-
ters and networks, laboratory signal generator replacement
and nuclear magnetic resonance (NMR) studies.

The John Fluke Mfg. Co., Inc. also provides instruments for
maintaining frequency and time standards and distributing
standard frequencies from the standards laboratory.

The Model 207-5 VLF Receiver/Comparator is used to re-
ceive frequency references from such universally accepted
standards as those maintained by the National Bureau of
Standards and the U.S. Naval Observatory, as well as those
maintained in England and France. The unit compares the
in-house frequency standard to the received reference and
presents a record of relative time difference between the
two for long term maintenance of the local standard.

The Model 203A Distribution Amplifier completes the stan-
dardization process by providing the means to distribute the
standard frequencies throughout a laboratory or manufac-
turing complex. Each 203A provides twelve output chan-
nels that can be chosen to operate at any one of three
commonly used reference frequencies. Also, more than one
unit may be cascaded for further distribution at remote
locations.

216



’ -
-~
—_— —_ —_ - - -— -— -— -~ - -
Ge
— =p»
LEVEL THECR
i
P DO g 1
//' (R SN TN awr
4 ! —
3 LI -
[ v\
- i — 4
| 1] ]
— — rawin on
. i n ===t
n ; f
PR ANP t\. q 0 . "\
TEANP,— " { — = A ) ] 0 4
PO ERCEIE S ¥00 LEVTL —POWER SUPPLY —
O UNLOARIR DY 1Py

IN WIRING

The Model 203A Distribution Amplifier provides an
economical method of distributing precision frequencies
to many remote locations. The amplifier will accept in-
put frequencies of 100 kHz, 1 MHz and 5 MHz and the

I al

any of the three input frequencies in any combination

output amplifiers will provide output frequencies at
L|L‘sil€d.

A floating input permits cascading of distribution ampli-
fiers to construct a network of any complexity. Asan
example, a single Model 203A in the central standards
laboratory could feed a number of different laboratories.
An additional amplifier at each laboratory could be
used to distribute the standard frequency to benches

12 OUTPUT CHANNELS
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203 A

DISTRIBUTION AMPLIFIER

3 STANDARD FREQUENCY INPUTS

ALL SOLID STATE - MODULARIZED CONSTRUCTION

RELIABILITY AND VERSATILITY AT LOW COST

CHANGE CHANNEL FREQUENCIES WITH NO CHANGE

for operation of counters, frequency synthesizers, and

communications equipm ent

Signal input and output BNC type connectors are located
on the rear panel of the unit and all are labeled

When used with a precision oscillator and a Fluke VLF
Receiver it is possible to operate all frequency<dependent
test equipment in a laboratory to an accuracy of a few
parts in 1011, and short-term stabilities of a few parts
in 1011,

magnitude over present techniques which depend on the

This is an improvement of several orders of

stability of time base oscillators in each individual piece

of qulipl‘lll;'ll{ between calibrations,




INPUT FREQUENCIES: Euach of the 3

input channels
will accept 5 MHz. | MHz, and/or 100 kHz depending
on the preamplifier installed.

INPUT LEVEL: 0.5 to 5.0 volts rms. Input level adjust-
ment provided or each input on back panel.

INPUT IMPEDANCE: Nominally 30 ohms with
number of amplifier modules connected.

any

OUTPUT LEVEL: Each channel continuously adjust-
able for output range of 0.3 to 4.0 volts rms into 50
ohms. Levelcontrol for individual amplifiers is accessible
through top cover.

STABILITY (SHORT TERM): Typically better than 1 x
10-11 Standard Deviation for a one-second averaging
time at | MHz.

PHASE TEMPERATURE COEFFICIENT: Input to out-
put phase temperature coefficient typically never exceeds
19/0C for all 3 frequencies.
BANDWIDTH: Less than 37 ol input frequency for 3
db down and 15% for 30 db down.

HARMONICS: 60 db below signal level.
SPURIOUS: 80 db below signal level.

ISOLATION: With all inputs energized. the signal level

at any output connector is changed less than 37
any other output is short circuited.

when

METERING: Front panel meter and switch provides
indication of preamplifier and output signal levels.

SPECIFICATIONS
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Change of frequency for a given channel is
easily accomplished by inserting the module of
appropriate frequency into that channel. Each
module is clearly labeled. Preamplifiers and
Power Supply are also on separate modules,

0VC to 50VC
400C to +759C

TEMPERATURE: Operating:
Non-operating:

HUMIDITY: 0 to 857 relative humidity.

SIZE: Front panel 3':7 X 197,97 behind front panel.
WEIGHT: |3 pounds,
50-

POWER REQUIREMENTS: 115/230 volts. 10,
400 Hz. approximately 35 watts,

A separate connector on the rear panel provides for in-
put of standby DC at any voltage from 22 to 30 VDC.
Internal circuitry detects loss of primary power and
automatically cutsover to the externalstandby DC power.

ORDERING INFORMATION

Model 203A Distribution Amplifier with a standard con-
figuration of 4 output channels at each of the 3 input
frequencies — $1495.00

NOTE: The base unit is designed to accept 3 pre-
amplifiers (1 at each of the 3 input frequenciesjeach of
which is capable of driving up to 12 amplifiers.

Model 203A Distribution Amplifier with a nonstandard
configuration consisting of any combination of output
channels (including deletions) - - - $1520,00 base price
less $25.00 for each preamplifier deleted or $32.50 for
each amplifier deleted.

All prices FOB factory,
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VLF Receiver/Comparator 207-5

FEATURES:

Electronic Servo

Completely Solid State Design

Extensive Use of High Reliability Integrated Circuits

80 dB Dynamic Range with No AGC or Operator Control
Dual Conversion

Offset Intermediate Frequencies

10 Nanovolt Sensitivity

—50 dB Signal/Noise Tracking

8.0 To 31.9 kHz and 60.0 kHz Coverage

Designed for Operator Ease

MODEL 2075
VLF uecswcn;compnuaron N =L

viave Rasi

I Q" ey
e
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Model 207-5 VLF Receiver/Comparator is an all elec-
tronic phase tracking receiver designed to provide state-
of-the-art calibration of local frequency standards and
facilities for VLF propagation measurements. Frequency
coverage is from 8.0 to 31.9 kHz in steps of 100 Hz with
an additional channel at 60.0 kHz. The superior design
features of the Model 207-5 set this instrument apart
from all others. Such advanced features as symmetrical
clipping of RF and |F to provide more than 80 dB of
dynamic range with no operator control while eliminating
the need for impulse noise blanking, dual conversion with
offset IF's, extensive use of high reliability integrated cir-
cuits, and "“tell-tale” front panel indicator lights are unique
to the Model 207-5.

The Model 207-5 has been designed with particular atten-
tion to ease of operation. Frequency selection is by means
of rotary switches with large in-line indicators.

Front panel lights provide immediate indication of normal
operation of the receiver. Controls are logically grouped
and clearly marked. A front panel meter permits the op-
erator to monitor important circuit functions, and when
necessary, to make all needed internal adjustments with-
out other test equipment,

The Model 207-5, provides, in a single chassis, a frequency
standard, the means to compare it to standard VLF trans-
missions, and in turn to compare other frequency stand-
ards to the internal corrected standard.

e A AR T T B T T = ey

CALIBRATION
ACCURACY ... .. Short term and long term stability

is better than +0.5 microsecond.

Under normal laboratory condi-

tions intrinsic calibration accuracy

(relative to received V LF carrier)

is better than +1 x 10-'" on a 24-

hour basis.

FREQUENCY
COVERAGE . . ... 8.0 to 31.9 kHz in steps of 100 Hz,

plus channel at 60.0 kHz.

RECEIVER
SENSITIVITY. . ... 10 nanovolt signal at 50 ohm anten-
na input terminal enables phase
tracking. Tracking is maintained
at an input signal-to-noise ratio of
—50 dB {Gaussian noise measured
in a 10 kHz bandwidth). Sensitivity
stated is that of receiver exclusive
of antenna.

SELECTIVITY . 60 dB bandwidth approximately

200 Haz.
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The 1 MHz quartz crystal oscillator, with stability of 2 parts
in 10° per day mounts in the instrument chassis and oper-
ates from the regulated supply.

The oscillator is ruggedly constructed and offers moderate-
ly high stabilities which are sufficient for the calibration
of laboratory instruments such as frequency counters.

The crystal is housed in a proportionally controlled oven,
and, as in the case of the VLF receiver itself, the electronic
circuitry is all solid-state.

The comparison input allows the operator to compare a
second frequency standard with the local standard. The
comparison is made with an absolute minimum of operator
adjustment. To make such a measurement, the signal to be
compared is introduced at a convenient BNC connector lo-
cated on the front panel of the instrument. This signal
automatically disables the RF section of the receiver and
indicates this mode of operation by the presence of the
“No Signal” light. The relative phase comparison between
the working standard and house standard is read directly
from the strip-chart recorder in the same manner as when
the house standard is compared to a received VLF signal.

Removal of the input signal returns the receiver to normal
operation. The digital accumulator and relative-time chart
readout will resume the previous comparison between the
house standard and VLF signal without loss of phase in-
formation so long as they have not changed relative phase
by more than +180° during the period of measurement,

IF and IMAGE
REJECTION. .. ... The straight-through |F and primary

image rejection is at least 60 dB

DYNAMIC
RANGE

........ Symmetrical clipping in RF and IF
stages assures reliable phase-locked
servo operation over an 80 dB
range of carrier level without the
use of AGC. Less than +0.25
microsecond phase shift will be ex-
perienced for a 40 dB change in
signal level. The total signal level
operating range is in excess of 140
dB, including 60 dB front panel
attenuator.

RF FILTER
CAPABILITY . ... A front panel five-position switch
permits selection of either a broad-

band filter or narrow band filters.
Broadband filter position will nor-
mally be used for all channel track-
ing capability; optional plug-in nar-
rowband filters provide additional



frequency selectivity. Filters may
be ordered for any frequency with-
in range of the receiver,

BANDWIDTH

a. RF bandwidth (narrowband filters) nominal 1.5%
of center frequency.

b. IF bandwidth - nominal 50 Hz.

Y Servo bandwidth (equivalent noise bandwidth)
equal to selected tracking rate times received fre-
quency. Thus servo bandwidth when receiving
16 kHz is from 0.00048 Hz to 0.016 Hz depend-
ing on tracking rate.

AUTOMATIC
SERVO DISABLE
CIRCIAT . v An electronic switch is provided to
disable the phase servo whenever the
VLF carrier drops below a minimum
level; a front panel warning lamp
lights at the same time. Tracking re-
sumes automatically when carrier re-
turns.
STANDARD
FREQUENCY
NP wade 4 s oo 100 kHz, 1 MHz or any integral

multiple of 100 kHz between these
two frequencies.
INTERNAL STANDARD
Qutput Frequency . 1 MHz
Qutput Level. . . . . 1 volt into 60 ohms

24 hours (at shipment) +5 x 10°?
24 hours (after 1 mo.)+2 x 10°°
1 second interval, +2 x 10°'°

Stability. . .« vvn

Approximately 100 minutes to be
within 1 x 1077

Warmup Time . . , .

Adjustment
Range By means of front-panel ten-turn
potentiometer; approximately 4 x
10°'® per division with range of
approximately 2 x 1077, Total
mechanical adjustment approxi-

mately 6 x 1077

0.2 to 5.0 volts rms into 1,000
ohms. Accepts sine wave, square
wave or pulse input. Pulse amp-
litudes from 0.5 to 14.0 volts peak-
to-peak.

INPUT LEVEL

DIGITAL ERROR
ACCUMULATOR. . . A front panel digital counter is
pulsed by the electronic phase
servo and displays relative time
difference between the local
standard and VLF carrier. The
counter accumulates up to 9999.9

microseconds. The counter dial
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may be manually set to zero or
other desired initial reading inde-
pendently of phase position of
tracking servo.

FRONT PANEL

RECORDER

AUDIO OUTPUT. . ..

A built-in recorder on the front pan-
el presents a time history of the ac-
cumulated phase difference between
the local standard and the received
VLF carrier. Recorder utilizes an
inkless stylus and operates at one
inch per hour. Full scale chart width
may be 10 or 100 microseconds of
relative phase, selectable with rear
panel switch.

A built-in speaker and volume con-
trol for aural monitoring of the re-
ceived VLF station at the 1.1 kHz
intermediate frequency is provided.
Head phone jack is also provided to
override speaker.

ADDITIONAL
COMPARISON
INPUT ., ... ......
Input Signal
Frequency .. .... 1 MHz, 100 kHz or any integral
multiple 100 kHz between these
two frequencies,
Voitage .. ...... 0.5 to 14.0 volts peak-to-peak,
sine wave, square wave or pulse.
Impedance . .. ... Greater than 1000 ohms
Connector ...... Front panel BNC.
AUXILIARY
OUTPUTS: .. o0 Following outputs are available on
rear chassis BNC connectors:
a. Amplifier VLF station signal at 1.1 kHz inter-

mediate frequency and phase coherent with RF
carrier,

100 kHz square wave phase corrected to received
signal, level compatable with RTL.

1 kHz square wave phase corrected to received
signal, level compatable with RTL.

100 Hz square wave phase corrected to received
signal, level compatable with RTL.

Reference frequency offset +51.1 kHz from
dialed frequency, level compatable with RTL.

Following outputs are available on rear chassis terminal block;

Relative time signal for external recorder; 0-1 Ma
represents 0-10 or 100 microseconds depending
on span selected by rear panel switch. Rear panel
switch controls span of relative time recording.
Event marker in parallel with No Signal indica-
tor light on front panel, 0 or +13 VDC.

Event marker in parallel with No Lock indicator
light on front panel, 0 or 413 VDC.



d. QOutput of signal level phase detector in parallel
with RF Signal indication on front panel meter,
20 dB range.

METER DISPLAY Front panel meter, in combination

with Meter Function Switch, indi-

cates:

a. Relative carrier level; 20 dB full scale plus indi-
cation of normal clipping operation of RF and
|F stages.

b. Servo phase detector error voltage (zero-center)

c. Servo phase detector balance.

d. Signal phase detector balance.

e Synthesizer alignment.

f. Level indication from internal power supply at

plus and minus 13 VDC.
REAR PANEL CONTROLS:

a. Antenna selector switch; 3-position rotary
switch selects input from Model 207-1-450
VLF Whip, other 50 ohm antenna, or High
Impedance from long wire antenna.

b. Jumper on rear terminal block converts front
panel indicator lights to ““tell-tale’ operation.

c. Coarse and fine adjustments of span for exter-
nal recorder.

d Span selector switch for relative time record-
er.

REAR PANEL VIEW

PHYSICAL SIZE AND

CONSTRUCTION . . The receiver is designed for 19" re-
lay-rack mounting, 7" high, 18"
maximum depth behind panel. Net
weight is approximately 35 Ibs.
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The instrument is of modular con-
struction, using printed circuit
boards and integrated circuit mod-
ules.

POWER

REQUIREMENTS  The receiver operates from 95-125
or 190-250 VAC, 60 Hz, or from
a DC source of +12 VDC standby
batteries. External standby battery,
when used, automatically assumes
full operating load in the event of
primary AC power failure. All re-
ceiver functions including servo
tracking are sustained without in-
terruption with the exception of
the graphic recorder. For opera-
tion from 50 Hz power, order
Model 207-5/AA.

MODEL 207-1-450 VLF WHIP ANTENNA

A whip antenna specially designed for use with the Model
207-5. The base-mounted matching network is active, con-
taining a field effect transistor and the required passive
filter components, to achieve impedance matching from
the antenna to a 50 ohm transmission line. Operating
power for the field effect transistor is supplied through
the center conductor of the coaxial cable from the re-
ceiver. One hundred feet of RG58/U cable is supplied
with the antenna. Whip length is 102 inches.

CHASSIS SLIDES

Chassis is equipped with mounting hardware for Jonathan
110QD-18-A-2 chassis slides.

PLUG-IN-NARROW BAND RF FILTERS

Individual filters are available for each frequency within
the operating range of the Model 207-5. Part No. is
207-422X XX where the center frequency is denoted by
the last three figures.

PRICES:

207-5 VLF .. ... Receiver /Comparator . . . . $3995.00
115 VAC, 60 Hz

207 -5/AA VLF .. Receiver/Comparator . ... $3995.00
230 VAC, 50 Hz

207-1-450 . ..... Antenna. ............ $ 150.00



FLUKE SPECIAL PURPOSE SYNTHESIZERS

John Fluke frequency synthesizers are designed and con-
structed with highly flexible modularity. This provides
the means by which the units can be individually tailored

figurations differ from standard off-the-shelf products.
The wide range of possible configurations are represented
by the 6160A/A0, 6160A/DX, and 6160A/DY, shown

to particular systems applications, where required con- below.
6160A/A0 was developed for use with a 50 times X-band i
multiplier. The unit is remotely programmed as if its out- YA N -
put were at X-band. I T % ‘ Q |
Frequency Range 130 - 160 MHz
Increments 20 Hz TR e
Spurious —70 dB 2 - L F R : ] &
Internal Reference 1 x 10°7/24 hrs. 1 % :
Stability

Remote BCD-TTL
pos true

Programming

6160A/DX was designed as a local oscillator for an HF re-
ceiver. A special AFC input has been supplied with this
unit to provide the ability for the companion receiver to
control the synthesizer frequency.

Frequency Range 4 - 30 MHz
Increments 1 Hz

Spurious —-80 dB

Internal Reference 1x 10" /24 hrs.
Stability

Programming Front Panel Controls

6160A/DX

6160A/DY is another synthesizer designed to be a local
oscillator for a satellite communications system. The
main feature that distinguishes this unit from other Fluke
synthesizers is its half-rack width, providing two agile fre-
quency sources in the one rack increment,

40 MHz - 160 MHz

1 kHz ' -~
—-55 dB
External 5§ MHz

Front Panel Thumb
Switches

Frequency Range
Increments

Spurious

Frequency Reference

Programming

6160A/DY
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FLUKE

6160B

FEATURES:

° Output Frequency 1 MHz - 160 MHz, 1 Hz Steps
° Non-Harmonic Spurious —83 dB to —100 dB

®  Signal-To-Phase Noise Ratio 74 dB (Typical)

®  Switching Speed Less than 0.8 ms

© Modular Design Adaptable to Special Applications

®  BCD Programming - TTL Positive True Logic
®  Stability to 2 Parts in 109/24 Hrs.

: ( =) e
® C
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SPURIOUS SPECIFICATION DB

The B160B frequency synthesizer uses the indirect method
of frequency synthesis, employing phase-locked loops, di-
gital dividers, and high Q VCO’'s, This method results
in an attractive price/performance ratio with low discrete
spurious and very low phase noise,

A unique feature of the 61608 is that the highest internally
generated frequency is that of the output VCO, i.e., 80 to
160 MHz. This makes servicing easier, and eliminates UHF
EMC problems.

A buffered 5 MHz output is available on the rear panel and
may be utilized as a source for other applications. The

5 MHz input to the synthesizer is passed through a narrow
band filter to eliminate noise and spurious signals offset by
more than +200 Hz, The 6160B may be used on the bench
or rack mounted,occupying only 7" of rack space. It oper-
ates from most primary voltages and frequencies, and in en-
vironments up to 50°C., Remote programmingis DTL/TTL-
BCD positive true logic or by contact closures. The internal
standard with a 24 hour stability of +2 parts in 10% is avail-
able as an option, as is a lower cost TCXO having a stability
of +5 parts in 10° per year.

Y T T
SPURIOUS VS.| |
80 |ouTPUT FREQ. | T 1 e ]
r—

1= 90 — — — £ R T
| |

100 . -
| | L
1 2 4 8 12 20 40 80 160

FREQUENCY MHz
Fig. 1. NON-HARMONIC SPURIOUS PERFORMANCE

SATELLITE COMMUNICATIONS

The new military and domestic communications satellites
require large number of operating frequencies selectable on
short notice. The low noise and spurious of the 61608B al-
lows the output of this unit to be multiplied directly to mi-
crowave frequencies.

HF/VHF RECEIVERS

Fast switching speed and low spurious of the 61608 make
this synthesizer an ideal choice for use in computer con-
trolled or scanning surveillance receivers, Special versions
of the 6160B can be tailored to the exact needs of a system
while maintaining high performance characteristics.
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The guaranteed non-harmonic spurious performance is
plotted in Figure 1. Since the output VCO in the 61608
operates from B0 to 160 MHz, frequency division is em-
ployed for coverage of lower frequencies. This results in
improved spurious specifications for frequencies lower than
80 MHz. Phase noise is similarly reduced for lower bands.
Typical output phase noise spectrum of the Model 61608

is shown in Figure 2. This data represents the expected per-
formance of a synthesizer measured in a 1 Hz bandwidth as
a function of frequency offset either side of the signal. The
curve is the residual phase noise from the 5 MHz input to
the synthesizer output, measured at 160 MHz. Guaranteed
performance points are also indicated.

|
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160dB |
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OFFSET FREQUENCY (Hz)
Fig. 2. NON-DISCRETE SPECTRAL PERFORMANCE

AUTOMATED TEST SYSTEMS

BCD programmability, wide frequency range, electrically ad-
justable output level, and fast switching speed of the 61608
make this synthesizer an excellent selection for automatic
test systems. Programming of frequency is by 34 parallel,
TTL compatible lines. A remote flag and power flag are pro-
vided.

The 61608 is also useful in many other applications, includ-
ing the following:

Filter and Network Testing

Crystal Testing

Nuclear Magnetic Resonance Testing
General Lab Use



pecifications

—

FREQUENCY

RANGES
INCREMENTS
SELECTION

SPURIOUS OUTPUTS
NON-HARMONIC

HARMONICS .

SIGNAL TO NOISE RATIO (TYPICAL)
(Including the effects of the internal standard)

PHASE .
AMPLITUDE .

SYNTHESIZER RESIDUAL (TYPICAL) (Internal
noise from 5 MHz input to synthesizer output)

PHASE
AMPLITUDE .

PHASE NOISE SPECTRAL DENSITY

OUTPUT VOLTAGE
1 MHz - 160 MHz.

SWITCHING TIME .

INTERNAL FREQUENCY STANDARD (Optional)

AUXILIARY OUTPUTS
AUXILIARY INPUTS:
Reference Frequency

External Level Control .

— e e L i

1 MHz to 12 MHz 10 MHz to 160 MHz

0.1 Hz 1 Hz

Front panel rotary switches, remote BCD-TTL or DTL pos-
itive true logic or contact closures. Logic 0" =0 to +.9V
dc. Logic 1" = +2to +5V dc or open circuit.

Greater than 83 dB (to 100 dB) below fundamental. See
chart on opposite page. (Note: power line related spurious
may exceed these specifications when unit is powered from
50 Hz, high line voltage source)

Greater than 25 dB below fundamental. (Typically >30 dB)

Greater than 62 dB

Greater than 94 dB Measured in a 30 kHz band exclud-
ing a 1 Hz band centered on the
fundamental, for dialed frequencies
from 80 MHz to 160 MHz. Improve-
ment in signal to phase noise ratio

Greater than 74 dB is seen for lower frequencies.

Greater than 94 dB

Guaranteed SSB S/N ratio at the synthesizer output mea-
sured in a 1 Hz bandwidth. Valid for dialed frequencies
from 80 MHz to 160 MHz. Improvement for lower selected
frequencies.

OFFSET FREQUENCY GUARANTEED S/N
1.2 kHz »115dB
32 kHz ) 121 dB
600 kHz ) 135 dB

Adjustable from +3 dBm to +13 dBm into 5082 (.3V to 1V
rms) with front panel control or external dc voltage. Level
maintained +1 dB into 50£2.

Less than 800 usec to be within 50 Hz of final frequency.

5 MHz
l TEMPERATURE
OPTION | AGING RATE STABILITY
—02 | +2X10°/Day 1X10%,0°Cto50°C
—05 | +5X 10°®/Year 1X10%,0°Cto40°C

5 MHz at nominally 1V rms into 5082.

5 MHz @ 0 dBm to +16 dBm into 502
0.1 to 0.8 VDC nominal into >2 k{2
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Specifications

Lr 17in. |L.~ 18 5/8 in. 2in.‘—
—F —
(=] [=
7 in,

(=] (=)

|‘-—‘ = J 7

b 19in. 22 1/4 in. MAX !

FRONT VIEW SIDE VIEW

POWER REQUIREMENTS

DIMENSIONS, WEIGHT

ENVIRONMENTAL

115/230V rms +10% selectable by rear panel switch,

50 — 440 Hz, 80 watts

Standard 19" (48.3 cm) relay rack width, 7" (17.8 cm)
high, 20" (50.8 cm) behind front panel, 45 pounds (21 kg).
Slides and rack mounting kit optional,

OPERATING . 0to 50°C., 0 to 80% RH., 0 to 10,000 feet.
NON-OPERATING . ~62°C 10 +70°C. 0 to 50,000 feet.
Model 61608 . TR $5495 The 6160B can be modified to suit special customer
Option —02 Frequency Std. 2 x 10°% /24h 550 applications. Some examples of these modifications are
Option —04 Rear panel RF output . N/C special fixed frequency outputs, inverted or offset control

Option —05 TCXO 5 X 10°% /year .
ACCESSORIES:

MO07-205-600 Rack Mounting Brackets for 61608 .
MO0O0-280-610 Chassis slides for 24" cabinets .

NOTE: The mating connector for the programming input

logic, or tighter spurious specifications for a limited

$250
frequency range. Contact the factory for further in-
formation.
$25
50

lines (Amphenol 261-10022-201-50001) is included with

61608.

For Applications help, telephone (206) 774-2491.
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ELUKE] Frequency Synthesizer 645A

FEATURES:
¢  Output Frequency DC-50 MHz

®  Non-Harmonic Spurious —100 dB

2 Signal-to-Phase Noise Ratio 66 dB

° Guaranteed Spectral Performance

®  Switching Speed 20 MSEC

®  Search Oscillator and Internal Sweep
®  Automatic Level Control (ALC)

®  Modular Design

. BCD Programming Available

-
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The Model 645A Frequency Synthesizer produces an out-
put signal which is directly derived and coherent with a

5 MHz reference input through a process involving frequen-
cy multiplication, division and translation only. The output
frequency covers the 0 to 50 MHz range in .01 Hz steps and
the frequency may be either manually or electrically select-
ed. A search oscillator allows interpolation between steps
for continuous frequency variability of up to +100 kHz sym-
metrically around the selected synthesized frequency.

During development of the B45A utmost attention was given
to minimizing contaminants in the output. Discrete spurious
signals were held to —100 db or less by choosing a prudent
number scheme, careful packaging and filtering, and employ-
ing FET mixers in critical circuits. The noise content was
minimized by employing low noise figure circuits, carefully
distributing gain, maintaining high signal levels, and utilizing
low synthesis multiplication factors along with low time de-
lay processing.

For the most critical system applications it is sometimes pos-
sible to employ coherent noise cancellation technigues. The
Model 645A has a fixed 10 MHz output which is highly co-
herent with the synthesizer output and useful in this sit-
uation.

The 645A may be used on the bench or rack mounted occu-
pying only 8% of rack space. It operates from all domestic

and foreign primary voltages and in environments up to 55°C.

Remote frequency selection is by decimal logic - ten lines per
digit. If BCD programming is desired, an accessory Model
AB07 BCD to Decimal Converter is available. Also available
as an option is a high stability reference oscillator.

APPLICATIONS

Synthesizers find applications whenever frequency stability
and purity are needed, frequency and/or phase coherence
is required, or when frequency agility is desired,

In communications systems, synthesizers are often used for
transmitter exciters and receiver local oscillators. The low
noise sidebands of the 645A results in a transmitter with
low adjacent channel noise so that simultaneous reception
is possible in close proximity. As areceiver local oscil-
lator, the 645A allows greater than 100 db receiver dyna-
mic range in |F bandwidths up to 3 kHz because of its low
noise and spurious, Synthesizers also provide the ability
to frequency-hop both the transmitter and receiver for
secure communications. Users find that the symmetrical
search is ideal for manually zeroing in on drifting trans-
mitters.

For high resolution doppler radar systems, high stability
transmitters and receivers are required. The narrow line-
width and low sideband noise of the Model 645A, even
when multiplied to microwave, make it ideal for doppler
applications.

In automatic test consoles there is often a need for a fast,
accurate and reliable programmable frequency source. Be-
sides frequency programmability, either decimal or BCD,
the |level may be programmed and the search Oscillator may
be remotely programmed, both in decade and frequency.

TYPICAL PHASE NOISE PERFORMANCE

The typical output phase noise
spectrum of the Mode! 645A is
shown here. This data represents
the performance of a synthesizer
measured in a 1 Hz bandwidth as a
function of frequency offset either
side of the signal, The dotted
curve is measured phase noise at
499 MHz including the effects of
the internal 5 MHz standard. The
solid curve is the residual phase noise
from the 5 MHz input to the syn-
thesizer output, measured at 49.9
MHz,
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Model 645A Front Panel view with less frequently

used controls shown.

FREQUENCY
Range ..... ... DC to 50 MHz
Increments . . ... .01 Hz
Selection ... ... Using front panel rotary switches

or by remote contact closure.
SPURIOUS QUTPUTS

Non-Harmonic. . . Greater than 100 db below funda-

mental

Greater than 30 db below funda-
mental

SIGNAL TO NOISE RATIO Including the effects of the
internal standard (typical)

Greater than 66 db)
. . Greater than 86 db

Harmaonics

Measured ina
30 kHz band
excluding a

1 Hz band cen-
> tered on the
fundamental.
Valid for dialed

Amplitude . .

Synthesizer Residual
(Internal noise from
5 MHz input to syn-
thesizer output)

PHESE s ae poe » Greater than 78 db | frequencies
) from 1 MHz to
Amplitude . . .. Greater than 88 dbJ 59 mH2.

RESIDUAL PHASE NOISE SPECTRAL
DENSITY SSB S/N ratio from 5 MHz input to
synthesizer output measured in a
1 Hz bandwidth. Valid for dialed

frequencies from 1 MHz to 50 MHz.

OFFSET FREQUENCY MINIMUM S/N

20 Hz 104.6 db
200 Hz 116.6 db
5 kHz 129.9 db
50 kHz 132.0 db

OUTPUT VOLTAGE

50 Hz - 50 MHz . . Adjustable from 0.2 to 1.0 VRMS
into 50£2 with Auto-Level-Control
(ALC) by front panel control or ex-

ternal DC voltage. ALC control

230

1) o0e B
v BH O

Model 645A Rear Panel view,

DC-100 kHz . . ..

Amplitude
Modulation . . . .

SWITCHING TIME. .

SEARCH
OSCILLATOR . ...

Local Search

Remote Search . .

Accuracy

Frequency
Modulation . . . .

INTERNAL SWEEP
GENERATOR . . ..

maintained from 20 kHz to 50 MHz
at 1.0 VRMS +0.25 db into 50£2,
25°C ambient.

1.0 VRMS +1 db into 50£2. (ALC
disabled). Spectral specifications
are valid at 1.0 VRMS into 5082
with or without ALC.

100 mV RMS +2 db into 50£2.

Both outputs capable of external
modulation to 50% from DC to
10 kHz rate.

Less than 20 usec for output am-

plitude to be within +1 db of final
value and phase to be within +0.1
radian at its new frequency (with-
out ALC).

Continuous adjustment about selec-
ted synthesized signal with range of
up to +0.01 Hz to +100 kHz select-
able in decade steps by front panel
or remote contact closure.

Calibrated front panel control.

Programmable by external resist
ance or voltage of —10V to +10
VDC.

+2% of range at 25°C; +5% of range
at0to 55 C.

May be modulated up to 1 kHz
rate.

Internal triangular waveform with
nominal half-periods of 10 ms to 50
sec in 1, 2, 5 sequences. Sweep
width adjustable to nominally 100%
50% and 20% of decade selected.
Waveform available on rear connect-
or.



INTERNAL

FREQUENCY
STANDARD
(Optional) . .. .... 5 MHz
Aging Rate . . . .. +2 parts in 10° per 24 hours.
AUXILIARY
OUTRUTS .. 5 MHz and 10 MHz at nominally
1 VRMS into 50€2.
AUXILIARY
INPUTS . ...coe External 5 MHz frequency standard.
1V rms, 5002
External ALC control voltage.
POWER
REQUIREMENTS. . 100/115/200/230 VRMS +10% selec-
PRICES:
MODEL 64BA-1868 . .- v o< o5 swvivimes in $13,950.00

f.o.b. factory,
Mountlake Terrace,
Washington

table by rear panel switch, 50—400 Hz
125 Watts maximum.

DIMENSIONS,
WEIGHT ...ivanvi Standard 19" (48.3 cm) relay rack
width, 8%" (22.2 cm) high, 23-5/8"
(60.0 c¢m) behind front panel, 90
pounds (41 Kg). Slides and rack
mounting kit included,

ENVIRONMENTAL

Operating 0to55°C.
0 to 85% RH.

0 1o 10,000 feet,

Non-Operating .. —62°C to +75°C.

OPTIONS AND ACCESSORIES:

—12 2 x 10" per day drift rate frequency

standard $ 550.00

A607 BCD to decimal interface. . . ........
(External package, 3%" rack height)
(Compatable with DTL, TTL, positive true.)

$1495.00

OUTLINE DIMENSIONS (SHOWN WITH RACK INSTALLATION KIT ATTACHED)

i LR
FQ— RACK MOUNTING ADAPTER
F

F——RALK ADAPTER MOUNTING SURTACE f1 LiINE
o
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FLUKE

FEATURE S

e OUTPUT FREQUENCY DC-50 MHz

@ NON-HARMONIC SPURIOQUS — 100 DB

e SIGNAL-TO-PHASE NOISE RATIO 66 DB

e GUARANTEED SPECTRAL PERFORMANCE

e SWITCHING SPEED 20 USEC

e SEARCH OSCILLATOR AND INTERNAL SWEEP
e AUTOMATIC LEVEL CONTROL (ALC)

e MODULAR DESIGN

e BCD PROGRAMMING AVAILABLE

e MEETS THE ENVIRONMENTAL REQUIREMENTS
OF MIL-E-16400F, AM 5, CLASS 4
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645M Description

The 645M Frequency Synthesizer has the same specifi- meet the requirements of MIL-E-16400F, Amendment 5,
cations as the 645A, but is environmentally hardened to Class 4.
Specifications

POWER REQUIREMENTS ...............

DIMENSIONS, WEIGHT . ................

ENVIRONMENTAL CONDITIONS

TEMPERATURE . .......... ... ...

ELECTROMAGNETIC INTERFERENCE

EMISSION AND SUSCEPTIBILITY
AND SELF COMPTAIBILITY

VIBRATION . coameion mimnem o o o s

100/115/200/230 VRMS + 10% selectable by internal jumpers,
50 - 400 Hz, 125 watts maximum,

Standard 19" (48.3 cm) relay rack width 10%" (26.7 cm) high,
23 5/8” (60.0 cm) behind front panel, 91 pounds (41.4 Kg).
Slides and rack mounting kit included.

Unit will perform in accordance with paragraph 3.8.1 of MIL-E-
16400F, Amendment 5, Class 4. Temperature ranges are as
follows:

0" to +50°C
~-62°C to +75°C

Operation, as described in paragraph 3.8.2 of MIL-E-16400F,
Amendment 5, 1s possible at relative humidities ranging up to
95% for both continuous and intermittent periods, including
conditions wherein condensation takes place in and on the
equipment in the form of both water and frost.

Unit will conform to MIL-STD-461-A Class 1D which is refer-
enced by paragraph 3.9.4 of MIL-E-16400F Amendment 5.

Unit will conform to MIL-S-901C, Amendment 1, Grade A
High Impact Shock Test which is referenced by paragraph
3.11.8.1 of MIL-E-18400F, Amendment 5. The instrument
may momentarily experience signal interruption during -
high impacts.

Meets requirements of MIL-STD-167, Type 1 Environmental
Vibration which is referenced by paragraph 3.11.8.2 of MIL-E-
16400F, Amendment 5. During vibration, phase noise spectral
characteristics are slightly degraded.
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section 9

automatic test equipment




The Fluke Terminal/10 Automatic Test System has been
designed to permit you to select what you need either to fit
into an existing system or to begin developing a new one at
the lowest possible cost. In pursuing this concept to create
a truly user-oriented system, the following features have
been incorporated:

® An “off-the-shelf’” or existing computer can be used.
The computer selected is not dedicated for sole use with
Terminal/10.

e Highly trained personnel to operate the system are not
required.

® |[nitial investment need not be large. The system can be
developed as requirements increase.

® BASIC/ATLAS languages are used.

® The non-dedicated computer concept provides multiple

simultaneous time-share interactive terminals.
The Fluke Terminal/10 System can best be summarized in
one word — FLEXIBILITY. Fluke Applications Engineer-
ing assistance aids you in choosing the system configuration
consistent with your present needs, allowing room for fu-
ture expansion and avoiding the risk of obsolescence or
inordinate extra cost.

The following pages describe two of the many possible con-
figurations of Terminal/10. If your needs are High Accuracy
Component Test/Analysis, Analog PCB Testing, Analog Mo-
dule Testing or precision Data Acquisition, Terminal/10 can
provide the solution.

Fluke invites you to discuss your Automatic Test Require-
ments with us to configure a system that will efficiently and
economically serve your needs.
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INTRODUCTION

For twenty-five years, Fluke has represented excel-
lence in precision electronic instrumentation. Dur-
ing these twenty-five years, calibration require-
ments have become more demanding in terms of
accuracy and precision. The calibration laboratory
today has to deal with these increases in the
quality of measurements, as well as a phenomenal
increase in the number of measurements. These
problems, coupled with a shortage of skilled man-
power and budget restrictions, have created a gen-
uine challenge for calibration laboratory managers.

Fluke TERMINAL/10 Automated Calibration Sys-
tems have been developed to meet this challenge.

This brochure discusses the application of automa-
tion to the calibration laboratory and describes in
detail the TERMINAL/10 Automatic Calibration
Systems.
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SOLVING THE CALIBRATION PROBLEM

Calibration laboratory workload profiles, docu-
mentation requirements, and even calibration pro-
cedures vary widely among laboratories. Con-
tributing factors include the nature of the parent
industry, the company management philosophy,
and the customer. Companies providing equip-
ment for the consumer market typically have cali-
bration philosophies quite different from those
providing equipment to the military.

Individual calibration laboratories need to select
calibration systems and procedures which are con-
sistent with their peculiar needs. This selection
may naturally include or exclude the use of auto-
matic calibration systems. If automated systems
are selected, they must be tailored to the primary
requirements of the laboratory, and must be flex-
ible to adapt to the changing needs. Among the
selection criteria should be:



Performance Test versus Adjustment

Large laboratories faced with an abundance of a
particular type of instrument (an oscilloscope for
example) may elect to separate the performance
test and adjustment parts of the calibration pro-
cess. This effectively means the individual perform-
ing the test is not the one accomplishing calibra-
tion adjustments. Many laboratories supporting
NASA agencies find that this mode of operation
satisfies their unique calibration requirements. An
automatic calibration system fits nicely into this
environment.

Large versus Small Workload

Smaller laboratories often use one individual to
perform both performance test and adjustments.
These laboratories usually have many one-of-a-
kind instruments and may have a heavy concentra-
tion of workload in selected categories. Here low-
cost, time-shared TERMINAL/10 calibration sta-
tions may be used both for test and adjustment
procedures.  Adjustment messages provided by
the computer are many times more effective than
a manual process, in that set-up time and review of
the test procedure are drastically reduced.

Documentation Requirements

Most laboratories have libraries of calibration pro-
cedures and maintain files of historical calibration
data. The amount of data accumulated and the me-
dia in which it is stored can be strongly influenced
by military specifications (MIL—C—45662A/B and
MIL-Q-9858). In many cases, instrument calibra-
tion procedures for automated systems can be gen-

erated directly from the existing manual procedures.
The computer programs can be written to be self-
documenting, and can provide for storage of test
data in accordance with the governing specifica-
tions.

Recall Systems

Instrument inventory control systems may be as
simple as a manually-accessed card file or as sophis-
ticated as a large computer program utilizing mas-
sive memory. In the larger laboratories the recall
system is often combined with property manage-
ment systems, calibration information systems, and
management reports to provide a wide variety of
data, from equipment location to an individual em-
ployee's productivity.

Fluke TERMINAL/10 systems utilize a distributed-
system architecture which allows ready interface
to existing data processing facilities. This interface
may be through the use of compatible media such
as magnetic tape or can be accomplished via an
industry standard asynchronous cable-connected
interface. For inventories up to twenty thousand
instruments, the TERMINAL/10 computer can be
configured to perform the entire recall task.

Satellite Operations

Many organizations utilize satellite calibration lab-
oratories to reduce turn-around-time and the high
cost of transporting test equipment. Equipping
the satellites with automated calibration stations,
further decreases turn-around-time and overall labor
costs.
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FLUKE'S ARCHITECTURE FITS THE NEED

The versatile architecture of TERMINAL/10 pro-
vides a straightforward and economical method
for automating calibration processes. Multiple
TERMINAL/10 work stations allow separation of
work within the laboratory in the normal manner.
A typical installation incorporates both a 7505B
Meter Calibration Station and a 7510A Oscilloscope
Calibration Station operating simultaneously from
a single computer.

Each Calibration station operates as a peripheral
to the computer, thereby allowing the user to add
stations as required without being forced to invest
in a new computer for each station. What's more,
a separate terminal such as a Teletype can be used
for program development concurrent with the
operation of calibration stations. There is no need
to stop testing while developing or editing pro-
grams.

TERMINAL/10 is totally modular in nature and
is not a “universal test set’”’. Each station makes
available a specific range of stimulus, measurement
and switching capability, optimized to meet

SYSTEM PERIPHERALS (Optional)
(May be Accessed by All Users)

SYSTEM COMPUTER

the test requirements and achieve the goals as
defined by the application.

Figure 1 illustrates a typical TERMINAL/10 in-
stallation.

To enhance the efficiency and speed of
TERMINAL/10 in the calibration environment,
Fluke has developed a highly efficient software
operating system. This system partitions the com-
puter high speed memory between stations and
supervises transfers of programs and data between
the peripheral disc memory and the high speed
core memory, Each station operates from pro-
grams residing in the high speed memory.

All transfers of commands and data between the
computer and a calibration station are handled on
an "interrupt’ basis. The interrupt routine,
which provides the time-sharing feature, requires
only 300 microseconds to service each work sta-
tion. Transfers from the disc take place when addi-
tional programs or program segments are required.
Proprietary techniques have been developed by
Fluke which minimize the time used in disc trans-
fers.

PRIMARY SYSTEM TERMINAL

cPu
CORE MEMORY
ETC.

USER (Terminall PORTS

DECWRITER, TTY, or CRT FOR

® Systam Management
* File Management
® Etc,

UTILITY TERMINAL

DECWRITER, TTY_ETC. FOR

# Programming

® Analysis

* Data Reduction
M Infor
®Etc

TEST STATION

SYSTEM ELEMENTS
® Computer with 1—8 User [Terminall Porrts
@ Peripherals (May be sccessed by all users)

® Stations .
T
o Ticriinad } May be Time-Shared

2nd CAL. STATION or
CUSTOM CONFIGURED

LINE HE
PRINTER S e
READER/ ————— 3
PUNCH

FIRST CALIBRATION STATION

75058, 7510A

® | /F Processor

® Switching

® intertace Panel

® |nstruments

® Operator Control
Console

STATION
PERIPHERALS
{Optional )

STATION
OPERATOR'S
TERMINAL

PRINTER,
ETC

n
||

{See Fig. 2
for Detail)

[Dedicated to
this station)

Figure 1. TERMINAL/10 Calibration System
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Figure 2 illustrates the hardware organization of a
typical calibration station. Each instrument in the
station is interfaced to the computer through the
Fluke 1100A Interface Processor. The 1100A,
with up to fifteen instrument interface cards, trans-
lates commands received from the computer into
specific instrument actions. Interconnection of
stimulus and measurement instruments, as well as
the Test Instrument (Tl), is provided by the Fluke
12008 switching subsystem.

The 1100A is usually connected to the computer
via a serial control interface which communicates
with the computer using bit-serial/character-serial
ASCII (American Standard Code for Information
Interchange). The data rate is 4800 baud. For
those system applications where higher speeds are
required, a parallel control interface may be util-
ized. It provides communication between the com-
puter and the 1100A at speeds over ten times faster
than that of the serial control interface,

Each of the calibration stations described has the
following assets:

e A single-port, standard interface with the

system computer.

L A CRT terminal which allows the operator to
efficiently communicate with the computer.

L] An auxiliary five-key keyboard which simpli—
fies operator responses during an instrument
calibration.

e  Asingle Test Instrument interface panel with
programmable switching to select input/out-
put signals, and with indicator lights to com-
plement displayed messages in directing the
operator to the proper connectors for each
test

L Programmable stimulus and measurement in-
strumentation,

Software has been developed by Fluke to coordin-
ate the operation of station hardware in perform-
ing tests according to industry accepted methods.

Test instrument orientad procedure tables are
processed hy this software to perform calibrations
and generate variables data.

Programs are also available to generate and edit
procedure tables and to produce test reports from
calibration variables data.

FROM
COMPUTER
umiLITy FLUKE 1100A INTERFACE PROCESSOR TEST
SERIAL INSTRUMENT
OR
?ARATLLEL ™1
CONTROL INSTRUMENT
1
INTERFACE INTERFACE CARD SLOTS 1
115 Totall | |
]
ey 2 | 12008 il
I ) !
iy ol TEST
1300A INSTRUMENT
CRT | ___ ] ~TERFACE
TERMINAL ANALOG PANEL
SYSTEM _____ SWITCHING
wsmumsm '___. SUBSYSTEM
B
16004 | A
P — o 1|
AUXILIARY —l INSTRUMENT, |
KEYBOARD |
|
|

Figure 2. Calibration Station Block DXagram
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7505B METER CALIBRATION STATION -
SPECIFICATIONS

This station provides stimulus and measurement
capability for calibration of VOM's, VTVM's,
DMM'’s, Precision DVM's, instrumentation amp-
lifiers, dc sources, dc calibrators and passive
devices such as voltage dividers.

DC measuring instruments may be tested for line-
arity, accuracy, and stability from 0 to £1100V,
or 0 to 110 mA, using a programmable dc voltage/
current calibrator. Excellent performance to the
microvolt level is possible using a built-in divider
which also doubles as an accurate resistance stand-
ard for testing over the 122 to 10 MQ range.

A programmable precision DVM aids in load
regulation, ripple, and accuracy tests of power
supply or amplifier outputs.

Optionally available are:

° A programmable ac calibrator to provide

100 uV to 1100V rms, mid-band, with a
frequency range from 10 Hz to 1.2 MHz.

@ AC and dc current source and measurement
capability to 10A,

° Waveform stimulus (sine, square, triangle).

® Frequency, Period and Time Interval measure-
ment,

@ Line regulation testing using a programmable
line voltage source.

e  Accuracy enhancement - allowing 10 ppm dc
voltage generation and measurement.

Figure 3 shows a typical Meter Calibration Station
Installation.

Figure 3. 7505B Meter Calibration Station
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7505B METER CALIBRATION STATION SPECIFICATION SUMMARY (All spacifications apply at
the Terminals of the Test Instrument Interface Panels at 23°C +1°C with a RH between 30% — 50%)

STIMULUS
DC VOLTAGE/CURRENT
Voltage Range:

Current Range:

“Extended Current Ranges:

1uV to 1100V, +0.005%
+0.001% Enhanced

100 pA to 110 mA, +0.006%
1A, £0.1%; 10A,+0.2%

RESISTANCE/RATIO STANDARD

Resistance Range:

Ratio Ranges:

*AC VOLTAGE

Voltage Range:

Frequency Range:

*AC CURRENT

Current Range:

Frequency Range:

*AC WAVEFORM

Waveforms:
Voltage Range:
Frequency Range:

*AC LINE VOLTAGE

Voltage Range:
Current Range:

Frequency:

12 to 10M£2, +0.005% at
Cardinal points

1:1 to 10:1

100 uV to 1200V,
+0.02% midband

10 Hz t0 1.2 MHz

1 uA to 100 mA, +0.2%
to 10A, +0.4%

50 Hz to 1 kHz

Sine, Square, Triangle
0.1 to 10V P-P
0.001 Hz to 1 MHz

96V to 144V
0 to 20A
Same as line (60 Hz-60 Hz)

*DC CALIBRATION REFERENCE STANDARD

Voltages (four each):

NOTES:

1V and 10V, 3 ppm trans-
fer accuracy;
10 ppm monthly stability

MEASUREMENT
DC VOLTAGE/CURRENT

Voltage Range:

Current Range:

*Extended Current Range:

AC VOLTAGE
Voltage Range:

Frequency Range:

AC CURRENT

Current Range:

*Extended Current Range:

Frequency Range:

RESISTANCE

Resistance Range:
(4 Terminal)

DC:DC VOLTAGE RATIO

Ratio Range:

AC:AC VOLTAGE RATIO

Ratio Ranges:
1V Ref
10V Ref
100V Ref

10uV to 1100V, +0.004%
+0.001% Enhanced

TuA to 110 mA, £0.01%

to 1A, +0.1%
to 10A, +£0.2%

1mV to 1100V, +0.05%
midband

10 Hz to 100 kHz

TuA to 110 mA, +0.2%

to 10A, +0.3%
10 Hz to 1 kHz

100uf2 to 12MQ2
+0.01% midband

10°7: 1 10 100:1, +0.001%

107 :1 to 1000:1, +0.05%
107%:1 to 100:1, +0.05%
10°°:1 to 10:1, +0.05%

*FREQUENCY, PERIOD, TIME INTERVAL

Frequency Range:

Period/Time Interval
Range:

* Optional

1. Specification extremes do not necessarily apply simultaneously.

0- 50 MHz

0.1 us to 108s

2. Inorder to provide concise specifications, range and accuracy floor specifications have been omitted. Detailed
specifications are available on request.
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7505B BASIC STATION EQUIPMENT

1100A

12008
13008
1600A
1740A
8400A

Interface Processor (with 1100A-7016 bit serial

controller)

Switch Matrix

CRT Terminal

Auxiliary Keyboard

Resistance/Ratio Standard

Digital Multimeter (measures resistance and
AC/DC voltage or current)

3330B/AH DC Voltage/Current Stimuli

1400A Equipment Mounting Rack (with Power Distri-

75058

bution Panel)
Test Instrument Interface
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7505B STATION OPTIONS

7505B-7001

AC Voltage Stimulus

7505B-7002/7003 AC/DC Extended Current Stimulus

75058-7004
7505B-7005

7505B-7006
7505B-7007
7505B-7008
7505B-7010
7505B-7011

7505B-7012

7505B-7020

Waveform Stimulus

Frequency, Period, Time Interval Measure-
ment

AC Line Voltage Stimulus

Calibration Reference Standard

Work Station Table

63 inch Work Station Rack

DC:DC and AC:AC Voltage Ratio Measure-
ment

Replaces 1100A-7016 with 1100A-7026
parallel controller.

Applications Software Package



7510A OSCILLOSCOPE CALIBRATION STATION
DESCRIPTION

This station is optimized for the calibration of
oscilloscopes, plug-ins, and provides the capability
for calibrating related test instruments such as
electronic counters,

The 7510A incorporates a fully programmable digi-
tal multimeter and switching for ac/dc voltage mea-
surements such as Test Instrument power supply
voltage. The station can accommodate up to nine
simultaneous connections to the T| which can be
accessed randomly. Additional internal connec-
tions are available for monitoring signal levels,

A programmable synthesized signal source covers
the frequency range from 0.1 Hz to 160 MHz. Its

sine wave output from 1 kHz to 160 MHz is avail
able for triggering and frequency response testing.

The frequency range may be optionally extended
to 1.4 GHz via the signal generator option.

Input normalization and time domain response
tests are performed using a square wave output
from 0.1 Hz to 1 MHz. A pulse output is also
available over the same range for sweep tests.

A programmable power source provides a DC or
6500 Hz squarewave output from 10 pV to 100V
for gain tests.

Figure 4 shows a typical installation of a 7510A
Oscilloscope Calibration Station

Figure 4.

7510A (scilloscope
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7510A OSCILLOSCOPE STATION SPECIFICATION SUMMARY (All specifications apply at the
Terminals of the Test Instrument Interface Panels at 23°C +1°C with a RH of 30% — 50%)

STIMULUS

FREQUENCY RESPONSE CALIBRATION SOURCE
(Sine Wave - Synthesized)

1 kHz to 160 MHz

2V p-p maximum into 50
ohms. Output can be pro-
grammed over a continuous
10 dB range and with pro-
grammable fixed attenuations
of 3, 10, 20, and 30 dB over
a total range of 73 dB.

Flatness: +0.5dB
SIGNAL GENERATOR OPTION
1 MHz to 1400 MHz

Frequency Range:
Voltage Range:

*Frequency Range:

*Amplitude: —80 dBm to +10 dBm, may
be set over any 20 dB range

under program control.

LOW FREQUENCY TIME CALIBRATION SOURCE
(Time Marks - Synthesized)

1 us to 20s per period

> 2V p-p, into 50 ohms.
Fixed attenuations of 3, 10,
20, and 30 dB in any com-
bination may be programmed
into the output.

Duty Cycle: 5%

+0.001%

Time Range:
Voltage Range:

Time Accuracy:

INPUT NORMALIZATION CALIBRATION SOURCE
(Square Wave - Synthesized)

Frequency Range: .05 Hz to 1 MHz

NOTES:

> 2V p-p, into 50 ohms.
Fixed attenuations of 3, 10,
20, and 30 dB in any com-
bination may be programmed
into the output.

Voltage Range:

Rise Time: Less than 12 ns

Distortion: Aberrations less than 2%

Greater than 100V p-p, with
no load (not synthesized)

*Voltage Range:

*Rise Time: Less than 1 ns at 0.5V p-p,

into 50 ohms

AMPLITUDE CALIBRATION SOURCE

+1 mV to +100V full scale in
six ranges.

+0.01% of full scale
50 ohms, +1%

Voltage Range:

Resolution:

Qutput impedance:

Waveform: Both dc and square wave out-
puts available. A single pro-
gram command will provide
the 00 Hz square wave.

MEASUREMENT

DC Volts:

Voltage Range: 10uV to £1200V, +£0.02%

Resistance: 10M£2 to 16ME2, +0.02%

AC Volts:

Voltage Range: 1mV to 1100V, 0.1%

midband
Frequency Range: 30 Hz - 100 kHz

* Optional

1. Specification extremes do not necessarily apply simultaneously.

2. In order to provide concise specifications, range and accuracy floor specifications have been omitted. Detailed

specifications are available on request.
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7510A BASIC STATION EQUIPMENT

1100A Interface Processor (with
1100A-7016 bit serial controller)

1200B Switch Matrix

1300B CRT Display and Keyboard

1600A Auxiliary Keyboard

6160A Frequency Synthesizer

AB97 Synthesizer Extender

4270A/A4299 Power DAC

B200A Digital Voltmeter

1400A Rack and Power Distribution

7510A Test Instrument Interface

General Radio 1592A

Programmable Line Voltage Stimulus
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7510A STATION OPTIONS

7510A-7001 1400 MHz Signal
Source

7510A-7002 High Amplitude/Fast
Rise Square wave
source
7610A-7003 Replace 1100A-7016
with 1100A-7026
parallel controller

7510A-7020 Applications Software
Package




SOFTWARE

The software available with a TERMINAL/10 cal-
ibration system is extensive, covering operation,
maintenance, and support on both the system and
calibration station levels,

Operating software, TEST/10 BASIC-DOS, includes
an Interpreter for programs written in the TEST/10
BASIC language, a Time Sharing Executive to allow
several test stations to use the system computer
and peripherals, and Peripheral Handlers to struc-
ture files and manage the use of disc memories,
paper tape reader/punches, line printers, and other
peripheral devices.

Applications Support Software (in the form of
procedure table generators, verifiers, and editors)
assists the test engineer in quickly translating his
calibration procedures to a form which can be used
by the system. The resulting procedure tables re-
flect the characteristics of the Tl, and changes to
the tables are not required when hardware is added
to the system or calibration methods are changed.

Procedure Table Processors are application pro-
grams which contain station control capability,
and define the calibration method. These are
unique to each class of instrument families such
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as voltmeters or oscilloscopes. A table processor
conducts an instrument calibration in accordance
with parameters contained in a specific procedure
table. These processors are available in a ready
to-run form requiring only the generation of pro-
cedure tables as described above to make the sys-
tem operational.

Maintenance Software includes station self-test
programs to exercise instruments and switching to
detect actual or potential trouble spots. Also in-
cluded are diagnostic programs necessary to main-
tain the computer and system peripherals.

Self Calibration programs are available to calibrate
specific test station functions and provide correc-
tion data to be stored and used for “accuracy en-
hancement” during later station use. These cali-
brations are referenced to the Test Instrument inter-
face panel and include corrections for errors con-
tributed by station switching and wiring.

Additional support software is available to reduce
and analyze test data resulting from execution of
applications and maintenance programs. A general
test report formatting program may be easily modi-
fied to meet individual lab requirements.

Figure 5 illustrates the organization of the software
elements.



LEGEND:

APPLICATIONS SUPPORT SOFTWARE PROGRAM COMMUNICATIONS
TEST PROCEDURE DATA TABLE A
* GENERATOR PROGRAMS PROGRAM
* VERIFIER/EDITOR PROGRAMS DATA TABLE  GENERATED DATA
[ ] (—_— - -
l
APPLICATIONS mocEeSDTuns PROCEDURE TABLE GENERAL TEST
SOFTWARE A Tt PROCESSOR PROGRAMS PROGRAMS

| [t

CALIBRATION STATION

COMMUNICATIONS
® OPERATOR MESSAGES & RESPONSES
® INSTRUMENT CONTROL & RESPONSE
e STATION PERIPHERAL INPUT/OUTPUT

4 14

MAINTENANCE STATION CALIBRATION OR STATION, OPERATOR TERMI
SOFTWARE SELF CALIBRATION NALS, & STATION PERIPHERAL
PROGRAMS SELF-TEST PROGRAMS
[] [ ]
i ]
STATION STATION
VARIABLES MAINTENANCE CALIBRATION SELF- TEST

DATA DATA TABLES DATA TABLES

TEST
VARIABLES
DATA TABLES

TEST

® APPLICATIONS VARIABLES

DATA TABLES

APPLICATIONS AND MAINTENANCE SUPPORT SOFTWARE
TEST VARIABLES DATA TABLE:

® DATA REDUCTION & ANALYSIS
® TEST REPORT FORMATTING

Figure 5. Calibration Station Software
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COMPUTER CONFIGURATION

1105A Computer System Features

Powerful CPU architecture with eight general
registers, vectored multilevel priority inter-
rupts, automatic stack handling and twelve
basic addressing modes.

Memory with 16 bit basic word size, providing
8 bit byte addressing, expandability to 28k
words (optionally expandable to 128k words)
and high speed direct memory access.

Rotating magnetic disc memory with remov-
able cartridge capacity of 1.2 million words,
expandable to 9.7 million words of on-line
program and data storage.

A full complement of central computer peri-
pherals available off the shelf, including line
printers, |IBM-compatible magnetic tape trans-
ports, high speed paper tape input/output,
and a dual cassette magnetic tape transport.

Complete hardware interface capability to
time-share a minimum of four TERMINAL/10
calibration stations, program development ter-
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minals or clerical operations terminals in any
combination.

The minimum configuration includes a PDP11
computer, 16k words of core memory, a 30 cps
teleprinter, a disc memory subsystem with one
transport (1.2 million words), a dual cassette tape
transport or high-speed paper-tape reader and punch
interfaced system enclosure and wiring, and diag-
nostic and maintenance documentation.

This basic 1105A configuration will support two
concurrently running applications (e.g. one 75058
and one 7510A). Each additional application can be
accommodated by an additional 4k words of mem-
ory. Additional disc memory is needed only when
extremely varied test instrument inventories must
be provided for, or when the 1105A computer sys-
tem will be called upon to provide instrument recall
or other clerical tasks.

Efficient hard copy communication to calibration
laboratory management from the 1105A is pro-
vided by optional line printer-generated reports.
Low operating cost interface to larger computer in-
stallations is available through optional IBM-com-
patible seven or nine-track magnetic tape transports.

Figure 6 is a picture of a typical installation of both
calibration stations with the computer utility.



Figure 6. 75058 Meter and 75104 Scope Calibration System With 11054 Computer Utility.

1105A EQUIPMENT COMPLEMENT

PDP11 Computer Including

16k words of core memory

1.2M word disc

30 cps teleprinter

Mag tape cassette or high-speed
paper-tape reader and punch

ElA Serial Station I/F

Maintenance and diagnostic software
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Options to 1105A:

1105A-01 Add'l 8k words core memory
1105A-03 Dual DEC tape
1105A-04 60 line, 132 column, 64 character line
printer
1105A-1601 Fluke TEST/10 BASIC Disc Operating
System Software




SYSTEM SUPPORT

Fluke provides comprehensive system support be-
fore and after installation.

An installation bulletin is prepared and sent to the
customer in advance of system delivery to provide
early visibility of the installation requirements.
This bulletin covers physical configuration, clear-
ances, operating environments, and power require-
ments of the particular system configuration.

The TERMINAL/10 system acceptance is a two
part procedure. Prior to system shipment, the
customer is requested to perform a pre-acceptance
test on the system at the factory. The system is
then shipped via padded air-ride van and a final
acceptance test is performed at the customer site
following installation.

Comprehensive self-test software and hardware is
provided with every system to insure complete
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checks on each instrument and element of the sys-
tem.

Training

TERMINAL/10 includes a comprehensive 5-day
training course at the Fluke plant near Seattle.
The course includes design philosophy, program-
ming, operator training and maintenance. Typical
class size is five. Continuing support is always avail-
able from your Fluke field or factory ATE special-
ists. An additional three days of training at the
customer'’s facility is provided during installation.

Warranty

The Fluke TERMINAL/10 system carries a full
ninety day on-site warranty commencing the day
acceptance tests have been completed. Follow-on
service is available through monthly service con-
tracts for on-site repair and preventative mainten-
ance on all portions of the system. In addition, all
standard Fluke instruments in the system carry a
full one-year warranty, as detailed on their re-
spective data sheets.
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Fluke's Trendar subsidiary has established a top reputation
for supplying the most cost effective and high performance
logic testing equipment available today. By mid-1973, over
2,000,000 logic boards had been diagnosed on the Trendar
2000 and 1000 logic testers. Customers state that they have
never achieved a higher test validity and confidence level in
their logic nodule performance. Costs are lower and start-
up is faster than with any competitive alternatives.

The Fluke Trendar products are practical. Thousands of
Trendar 200 Testclips are used by production and service
technicians world wide to speed up logic board diagnosis.
The Testclip provides three products in one, a logic probe,
a logic states clip and an IC tester which detects faulty per-
formance of IC’s in-circuit. One large computer company
studied the troubleshooting speed of their best technicians
and found that the Testclip doubled their performance.

Ask your Fluke Representative for the latest technical data
and demonstrations of these superior logic testing products.
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[ELUKE]

TRENDAR 200
TESTCLIP®

Pocket size
IC tester
finds PCB
logic faults
fast




Features

The TRENDAR 200 IC TEST
pocket-size test

performance and capability
until now

CLIP is a
sel offering
unavailable

complete

uction testing

serv-
development,
while they
behav-

Equally us
ice diagnosis, and research
it functionally tests digital IC's
are operating in-circult, Real-time
ior of IC’s is compared

ence |C plugged

7

mperiections,

IC's are easily located

't-'-"‘\}ll ."_::-..l.'—

IC comparator. With it, a uni
locating procedure ¢
can r‘\"llv find function

called FAULTRACK®
al faulls on qny IC
investment, INc

L'l

o Automatically tests digital IC's in-circuit
at meqgaheriz rates

* Automa

tically locates |C faults and
board faults

* Displays power status, logic states,
togaling, and fallures by pin number

« Handles logic levels from 4.5V to 10V
automatically without adjustment

* Versions available for DTL, TTL, HTL
and CMOS logic

* Waveform and timing intearity ensured
by intimate contact ol reference and
test IC's

* Minimized circuit I

low-C inputs ensure againsi upset
circuit behavior

* Programmed with low-cost IC sockets —

ywhere; portable case

carries 36 reference IC's

How the TESTCLIP tests

TESTCLIP
SWITCH
D - 7 iD o s :'f:“lﬂl:“ SOMPARATORS
Oy 08 O D8 BaNras AND DISPLAYS. [
I - ] 1 REFERENCE T
» + + +
Testing circuit hoards is a quick, easy pro- tors continuously check outputs and dis-

cedure with the TRENDAR 200 TESTCLIP
A known-good IC of the type to be tested
iIs Inserted into a conventional socket
; into the TESTCLIP. The TEST
CLIP is then snapped onto the IC to be
tested. The Input pins are effectively par
alleled. The reference IC sees the same
inpu! signals togaling on the board as the
IC being Outputs are con
tinuously compared. An indicator at the

daly
displays any

appropriate pin number
failure to compare

The diagram shows

no th inAt sian
iy e Inpul s 1

the TESTCLIP parallel-
from the test IC to

the reference IC via minimum capacitance
connections. The auto-power locator sniffs
out Ve~ and ground, automatically power-

ing the internal circuitry. High-Z compara-
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play any failures. Stuck-pin or toggling
behavior is checked by dialing the pin
number, and observing the Logic Monitor
Static stat high-speed tog-
ons are displayed
An extender probe enables the operator
to observe the toggling behavior of adja-

cent IC's

. and single trar

ncedure called

3 the operator to iso-
"

ny actively nperating
DAR Bulletin 122 dis-

he boar 1y be activated by operating
i 3 ext ler from its N Unit. or on
ny logic tester such as the TRENDAR
1000 or TP I‘JDa“\ 2000, See Bulletins

110B and 120 for details




Tests IC’s and Boards

A defective IC will not toggle nor follow
its truth table if there is a physical fault —
solder bridae, broken trace, etc on the
board. The fault will appear as a stuck-
logic-state IC input or a functional IC
output failure. This is illustrated by the
adjacent diagram, where the operator is

working from right to left. IC 1 and IC 2
ina and do not show fallures
'*'t‘ TEQTCL P onto IC 3, outout

fallures will be displayved for pins
six because of the NOR gate

node
three and

solder

Three kincds
T!IQT:“‘jJ =

slow logic ¢ =
pins can be simultaneously. The
Logic Monitor “probe' indicates power
and displays narrow pulses and fast tog-
aling. When the C is plugged

in, the displays indicate node failure

) {0 s:-'f?v?—&f‘-

0D
0

reference

u?.

moving this bridgge and rechecking will
show that IC 3 now functions properly

Having identified the defective nodes, the
200 T'—wTCLIF’ proves itself as
d verifier of the IC 3
a particularly u(*f-\ful '.c-‘mnr{v In
testing, field maintenance, and

RAD investiaationa

Carrying Case

}
ye)
T
1]

x TE rafar
36 refle

REIE 1d & matching acc Iy §
carries up to 63 more, These two v'nall

cases enable a technician to

ify

any c tandard IC's y's
progucts, even at remote

257

Programming

To test an IC, the TESTCLIP need only
distinguish between inputs and outpuls
The reference IC is inserted into a ''pro-
grammed" standard 16-pin socket which
placeable pins. The output pin posi-
ire replaced with short pins supplied
with the sockets, dedicating '-he socket to
a specific IC type. Circuit board IC Inputs
connected to long socket pins carry these
signals to both comparator inputs, thus
preventing failure indication, The short
socket pins enable the comparators to

ack output correspondence between

HONS &

the reference and in-circuit IC's

Each sockel can be reused thousands of
limes. The reference IC is tested every
if it should
t can easily be replaced by plug-
aing a new IC into the same socket,

time an in-circuit IC is tested

ever fail

=
-




Specifications

Supply Current Required:

Voltage | @ 5V | 10V 15V
200-01 | 451010V | 60ma | 200ma .
200-02 | 4510 5.5V | 80ma . .
200-03 | 10to 15V . 80ma | 100ma

Auxiliary Power Supply (Optional):
Nominal 10VDC @ 60ma. Plugs into
200-03, when insufficient power is
available from board under test.

Maximum Input Voltage: Equal to
Supply Voltage

Signal Input Impedance: 50K ohms par-
alleled by input load of reference IC

Test Rate: Continuous (except during
reset)

Reset Rate: Approx. 10 per second,
2 usec reset duration

Failure Display: Sixteen indicators

display ON for failure, OFF for no
failure at output of tested IC.

Other TRENDAR Products

The TRENDAR 200 IC TESTCLIP™ is one
of a full series of products offered by
TRENDAR for testing and trouble-shooting
digital PC assemblies. Other products
currently available include:

The TRENDAR 2000 General Purpose Test
Station, which provides automatic testing
and rapid fault isolation of both simple
and complex digital PC assemblies. Ex-
tensive excitation capabilities, simple pro-
gramming, high test rate (up to 4,000,000
tests per pin per second), and a broad
range of troubleshooting tools have proven
its superiority in dozens of production test
applications throughout the world.

The TRENDAR 1000 LOGICTESTER™, a
low-cost, portable digital PC board tester
for field-service and low-volume produc-
tion test applications. Its 128 digital signal
sources make it fully program-compatible
with the TRENDAR 2000.

Failure Blanking:

200-01 Nominal 400 nsec @ 5V.
200-02 Nominal 100 nsec @ 5V
200-03 Nominal 200 nsec @ 10V.

Faults of shorter duration are ignored.

IC Pin Capacity: Handles 8, 14, and 16-pin
dual in-line packages. Flatpacks
require special probing adapters.

Logic Monitor: Single indicator displays
ON for logic one, OFF for logic zera
at IC pin selected by sixteen position
rotary switch.

Logic Probe: 12" lead, allows probing of
nearby circuit nodes.

Logic Monitor Display: Minimum
detectable pulse width (nominal)

@ sV @ 10V
200-01 100 nsec 75 nsec
200-02 100 nsec .
200-03 . 100 nsac

Maximum pulse repetition rate 1 MHz
tor 200-01, 5 MHz for -02 & -03
(indicated by flashing at approxi-
mately 5 per second)

Single pulse indication, single

flash approximately 100 msec long

More Data

Bulletin 122, FAULTRACK, comments in
depth on the use of the TRENDAR 200 IC
TESTCLIP as a logic card tester.

Bulletin 131, "“Questions and Answers on
the TRENDAR 200 IC TESTCLIP" provides
answers to the most commonly asked
questions about the features and use of
the TESTCLIP. Request them from TREN-
DAR or your representative.

Warranty:

Fluke TRENDAR warrants this instrument
lo be free from defects in materials or
workmanship for a period of one year.
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Reference IC Receptacle: Accepts
industry standard 16-pin |IC socket
with 0.025"” square posts, 0.635”
posts used for IC inputs, 0.320”
posts used for |C outputs

Size: 2%s" x 1%6" x 614"
{5.6cm x 3.3cm x 15.5¢cm)

Weight: 6 0z. (170 gm)

Carrying Case: 10" x 715" x 318"
(25.4cm x 19cm x 7.9cm)

Clearance required around IC to

be tested:
e ——————— - ‘

Ordering Information

TRENDAR 200 IC TESTCLIP (Specify $395
-01 General Purpose, -01 High Speed

TTL. or -03 CMOS/HTL) complete with

ten 16-pin sockets, 40 programming

pins, 16-pin Extender Cable, Probe Ex-
tension and Manual, in carrying case.

Accessories

TC1 Reference IC Sockets for TEST- 50
CLIP, 63 each (with 250 programming
pins), in carrying case.

TC2 Reference IC Sockets for TEST- 20
CLIP, 25 each (with 100 programming
pins), to fill carrying case.

TC3 Replacement 14-pinIC Clips (2ea.) 30
TC4 Replacement16-pinICClips(2ea) 30
TC5 Replacement Probe Extension. 10
TC6 14-pin Extender Cable (14-pinIC's 20
only).

TC7 16-pin Extender Cable (14 & 16- 20
pin IC's).

TCB Auxiliary Power Supply for use with 20
TRENDAR 200-03 when insufficient power

is available from board under test.

Services

SC1 Out-of-Warranty Repair Service, 65
flat rate for incidental faults including
parts, repair, retest, handling, and return
shipment.



TRENDAR 1000
LOGICTESTER™

Digital logic testing
for factory and field




One pass go/no go test — using
unique Output Count Integrator

High-speed — up to 4,000,000
patterns/second

High productivity and highest
confidence |level

129 signal sources

FAULTRACK® isolates faults rapidly
Rugged portable case for field use
Handles boards with hundreds of pins
Proarams prepared quickly

Low real cost

Fully compatible with TRENDAR 2000
test station

. Interconnect block. Plugs into

LOGICTESTER to interface circuit
board. Wired jumpers produce
specific programs

Ejection bar. Disengages inter-
connect block after use,

Control panel. Contains settings for
rate and number of tests, power,
marginal V-, test initiation, pulse
polarity and single step operation.
Counter display. Indicates node
toggling sums and pulse widths

Logic probe. Shows instantaneous
logic states and toggling activity,
provides high-impedance input to
transition and interval counters

Unit under test.Printed circuit board
inserted for digital logic testing.

TESTCLIP™ in-circuit IC tester.
New pocket-size TRENDAR digital
logic test instrument checks board
integrity and individual IC’s.
Performance board. Provides logic
level interfaces, custom control
signals, and passive loads.

External power connections.
Terminals for supply voltages.

260

What the TRENDAR 1000
LOGICTESTER does:

* |t exercises circuit boards to determine
which are good and which are defective
— with a very high level of confidence.

* |t rapidly locates faults in defective
boards

This portable LOGICTESTER provides the
same thorough testing as the TRENDAR
2000 Test Station, which has established
new levels of throughput in production
board testing, By thorough, we mean test
rates up to 4,000,000 patterns per second
and sequences longer than 40,000,000 —
a combination which guarantees that all
active nodes will be exercised by a vast
array of test sequences. Faults are identi-
fied and located rapidly with a combina-
tion of diagnostic tools and a universal
procedure which unerringly finds defects
in boards and components.



Fully compatible with the larger TRENDAR
2000 Test Station, the TRENDAR 1000
LOGICTESTER has been developed for
lower-volume applications in field service
and production testing. Mounted in a
tough, waterproof fiberglas case, it can be
safely shipped by air and hauled around
the field with confidence. A complete test
station, it contains all 128 of TRENDAR's
unique pattern generators plus a program-
mable generator. Test boards are inter-
faced through a simple, rugged aluminum
channel interconnect fixture

The productivity of the TRENDAR 1000 is
unegualled for the modest investiment: Its
troubleshooting capability outstrips com-
puter testers costing up to ten times as
much. Field service centers can econom-
ically test and repalr circuit boards |ocally
Troubleshooting time Is slashed, and
boards that would otherwise be lost can
be saved

Build-up of costly board inventory is pre-
vented, and board losses from obsolete
inventory are reduced

Test programs developed by the factory
can be implemented in the field in minutes
— Or programming can be done on-site
Handling engineering changes and/or
board versions is a simple matter

The TRENDAR 1000 LOGICTESTER is
equally well-suited to production testing
requirements. Total investment in one
LOGICTESTER including dozens of pro-
grams is under $8,000 — with the same
high test validity as the high-volume
TRENDAR 2000 Test Station. The LOGIC-
TESTER will pay for itself at a production
rate of 25 to 50 boards per month,

One TRENDAR 2000 Test Station supported
by a number of compatible TRENDAR 1000
LOGICTESTERS for fault isolation can pro-
duce the highest board production rate per
dollar, We'll show you how

FAULTRACK

FAULTRACK is a technique of rapid
troubleshooting made practical by TREN-
DAR's logic testing products. Faults leave
a "track’ of responses which do not
correspond to those of a previously-
measured good board.

With the TRENDAR 1000 LOGICTESTER,
FAULTRACK offers two troubleshooting
methods. First is the node toggling sum
(transition count) method of determining
normal behavior: node counts are com-
pared to correct values established by
measuring a known-good board. Go/
no-go testing of outputs is achieved by
checking node counts with the TRENDAR
1000 logic probe and built-in counter
Incorrect counts are back-tracked into the
circuit until the IC Inputs compare but
outputs do not; the defective node s thus
identified. Where feedback loop f

lack of initalization prevent id

of the defective node, the second method
is used: TESTCLIP

The TRENDAR 200 |IC TESTCLIP is sup-
plied with the LOGICTESTER, It can be
used to test all IC's on the board. It isolates
a defect in a closed signal loop — which
is not practical otherwise. Stuck-pin faults
can be back-tracked to their cause. The
TESTCLIP will catch and display node
failures caused by board defects or IC
(pin) faults. It is ideal for rapidly diagnos-
ing field fallures, most of which are IC-
related

aults or

entification

A large percentage of boards can be
completely and validly checked with the
TESTCLIP alone. Operators quickly master
the use of these companion FAULTRACK
methods
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Programming

A board Is "programmed" by selecting
the appropriate excitation signals from the
array of 128 TRENDAR signal sources and
assigning them to circuit inputs. Pattern
generator signal sources are selected for
duty cycles, frequencies, and phase rela-
tionships which will produce appropriate
activity in the circuit.

The suitability of & program can be verified
by checking node activity, After ensuring
that all nodes are active, deliberate inser-
tion of faults at any or all internal active
pins will cause non-comparative counts
at board outputs

No software, programming matrix, or other
complications are required because the
TRENDAR test fixture itself is the “'pro-
gram." These rugged, precision channel-
aluminum fixtures are low in cost and fully
reusable, They are tailored to a specific
board type by simply mounting the board's
mating connector and connecting jumpers
from the selected pattern generators. If
any control signal exclusions are required
or if level shifting is needed, an appro-
priate accessory IC performance board is
mounted on the interconnect fixture.
Passive component loads can also be
mounted. Programming details are de-
scribed in TRENDAR Bulletin 124.




Brief Specifications

Signal Sources: 128 standard 5V com-
patible signal generators plus one
programmable generator

Pattern Rate: Eightselectable rates from
single step to 4 MHz

Number of Patterns: Seven selectable
up to 40 million plus continuous

Test Modes: Single Step and Auto-Test

Probe: Shows '0" and ‘1' logic states and
flashes for toggling. Logic level
selection for 5V and 10V logic

Counter: Eight digit display shows
transition totals or pulse width

Output Count Integrator: Accepts up fo
60 outputs from Unit Under Test and
generates a single integrated signal
which may be counted for a one pass
go/no-go test. Intermediate test
points allow back-tracking to the
failed output(s).

Pulse Width: Selectable positive or
negative pulse intervals from 1 usec
to 100 sec

Module Power Supply: 5V with adjust-
able current limit to 6A. Marginal
Vee to —10%. Inputs for three
additional supplies.

Power Requirements: 115 0r 230 V AC
+10%, (48-62 Hz, 150 Watts)
maximum

Size: Height x Width x Depth,

11746" x 24" x 187%"
(29 cm x 61 cm x 48 cm)

Weight: 751b. (34 Kg)

Operating Environment: 32°F to 122°F
(0°C to 50°C), 0 to 95%, Relative
Humidity non-condensing

Warranty:

This product is warranted against defective
materials and workmanship for one year.

More Data

Bulletin 123, TRENDAR 1000 LOGIC-
TESTER Technical Description, provides
technical details and specifications.

Bulletin 112, Questions and Answers on
the TRENDAR 1000 LOGICTESTER, pro-
vides answers and discussion of the most
frequently asked questions about the
TRENDAR 1000.

Bulletin 122, FAULTRACK, describes the
universal faultisolation technigues in detail.

Other TRENDAR Products

The TRENDAR 200 IC TESTCLIP™ com-
bines the power of a logic probe, a logic
states display clip and an IC comparator
in one compact instrument. It functionally
tests digital IC's while they are operating
in-circuit. Its ability to spot both board
faults and IC defects makes it ideal for
production test, field service, and the
engineering lab.

The TRENDAR 2000 General Purpose Test
Station provides automatic testing and
rapid fault isolation of digital PC assem-
blies. Extensive excitation capabilities,
simple programming, high test rate and a
broad range of troubleshooting tools have
proven its superiority in dozens of produc-
tion test applications throughout the world.
The TRENDAR 1000 LOGICTESTER uses
the identical pattern generators and test
rates. Thus, it is fully program compatible,
not only for field service but also as a fault-
finding station supporting the TRENDAR
2000 in the factory.

Bulletin 124, Test Preparation on the
TRENDAR 1000 LOGICTESTER, is a brief
course on the TRENDAR programming

technigues, complete with circuit examples.

Bulletin 130, TRENDAR 200 LOGIC TEST-
CLIP, describes this hand-held in-circuit
IC Tester.

Bulletin 110B, TRENDAR 2000 General
Purpose Test Station, describes this full
scale production test station.
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Ordering Information

TRENDAR 1000 LOGICTESTER com- $5,975
plete with Output Count Integrator,
TRENDAR 200 IC TESTCLIP, integral
carrying case, and 1 Operation & Main-
tenance Manual.

Options

01 230VAC, 50-60 Hz N/C
Accessories

L1 Self Test Module. 245

L2 Interconnect Block, for interfacing 1t0o9
to tester including 4 pivoting connector 45
mounting arms and mating connector 10&up
for Qutput Count Integrator. Allows 40
probing underside of operating board.
L3 Connector Mounting Arms (pair), 10
for performance boards and boards with
two edge connectors.
L5/A Wire Kit, standard. Contains pre- 190
crimped programming wires of various
lengths, configurations and colors. Suf-
ficient for 10 typical boards.
L5/B Wire Kit, 1000 each, 12" 4 colors, 250
terminals one end, stripped and tinned
other end.
L5/C Wire Kit, 1000 each, 12" 4 colors, 250
terminals both ends,
L5/D Wire Kit, 1000 each, 7" 4 colors, 250
terminals both ends.
L6 Terminals, 600 each, loose, Berg 60
Mini-PV, for hand crimping use Berg
HT-85 crimp tool, available from Berg
Electronics, Inc., New Cumberland, PA
17070
L7/U Performance Card, Universal (Kit 100
of 10 suitable for mounting IC's or mis-
cellanecus components),
L9 Output Count Integrator, spare (one 250
included with TRENDAR 1000).
L10 Spares Kit, Minimum (Miscella- 45
neocus components).
L11 Spares Kit, Complete Assembly 1,850
Level (including 9 complete PC boards
plus miscellaneous components).
TC1 Reference IC Sockets for TEST- 50
CLIP, 63 each (with 250 programming
pins), in carrying case.
TC2 Reference IC Sockets for TEST- 20
CLIP, 25 each (with 100 programming
pins) to fill carrying case.
TC3 Replacement 14-pin IC Clips (2 30
each) for TESTCLIP.
TC4 Replacement 16-pin IC Clips (2 30
each) for TESTCLIP.
TC5 Replacement Probe Extension. 10
TC6 14-pin Extender Cable for TEST- 20
CLIP (14-pin IC's only).
TC7 16-pin Extender Cable for TEST- 20
CLIP (14 & 16-pin IC's) .
LS1 Two days training in operation, 200
programming and troubleshooting for per day
one to three personnel at TRENDAR
factory. (Note: The self-training material

ovided will be sufficient for most users.

actory training is available for those
desiring individualized instruction).



TRENDAR 2000

DIGITAL LOGIC
TEST STATION

® A truly new circuit module
test technique

® Obsoletes dedicated circuit
board test stations

® |[solates circuit board faults
to exact causes

® Exercises all combinations
of internal circuit states

e Performs time-compressed
simulation of in-service
operation

e Eliminates expensive test
procedures

e Eliminates programming
cost and delay

® Simple operation — fits
present personnel and
methods
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Benefits

Ultimately, your choice of tester is deter-
mined by the benefits you expect. TREN-
DAR users throughout the world report:

1. Highest confidence in the tested board

Boards that are tested and passed by the
TRENDAR 2000 work in the end product.
The fact that there is a significant final re-
ject rate of boards passed by other testers
is not usually discussed. The higher con-
fidence level in TRENDAR-tested boards
results from two factors. First, the test sta-
tion applies millions of test combinations
and sequences at the highest test pattern
rates. Second, the powerful FAULTRACK®
tools will trap intermittent or marginal faults
that may not repeat for millions of test steps.

2. Higher productivity

High speed testing and fault isolation
produce a three to ten times increase in
boards produced per man hour.

3. Fault finding superiority

The superiority of comparative testing for
fault isolation speed is uncontested. Even
software systems are beginning to utilize
"known-good boards' to store truth tables.
TRENDAR treats the known-good board
as a read-only memory of indefinite length.
It always has the proper response stored.
To this we add eight diagnostic tools

How it Tests

which trap multiple and loop faults that
defy software diagnostics. The universal
FAULTRACK procedure can be learned in
one sitting.

4. The fastest startup

The TRENDAR 2000 Is typically testing the
week it is delivered. Two days of training
in operation and programming suffice.

5. Compatible field service unit
TRENDAR users gain the benefits of the
low-cost program-compatible TRENDAR
1000 LOGICTESTER™ for field service use.
And the TRENDAR 200 IC TESTCLIP™ can
be used with both, yielding unmatched
!aulg detecting capability in factory and
field.

6. Lowest annual cost

Adding all the direct and indirect costs
together, nothing matches TRENDAR's low
effective cost, Request TRENDAR's eco-
nomic analysis kit and check your own
situation. A table of industry standard data
accompanies it, making the analysis very
straightforward,

TRENDAR users are enthusiastic about
their results. We'll happily supply their
names. Check for yourself,

DIGITAL PATTERN GENERATORS

REFERENCE
CIRCUIT

CIRCUIT
MODULE

MODULE UNDER
TEST

COMPARATORS

The TRENDAR 2000 General Purpose Test
Station assesses the performance of a cir-
cuit module by comparing it to a known
reference. Four uniquely combined digital
pattern generators provide inputs which
are routed to corresponding pins on the
reference module and the module under
test. The output behavior of the modules
is measured by digital comparators. Any
logic function abnormality is detected and
displayed as a failure. Testing will pause
or continue, depending on when the fault
isolation will be done.

|!
] PANEL

MASTER CONTROL

DISPLAYS

Testing is carried out automatically under
various applied voltage (Vee) levels, at the
selected clock rates and number of tests.

Easy-to-understand displays continuously
indicate test status, test pattern count or
frequency, and fault conditions. The
tracking probe displays circuit states for
direct tracking of defects.
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Fault Isolation

Costs of isolating faults and repairing
circuit modules are rising with Increased
board complexity and component density

Most faults stem from solder bridges, non-
plated through holes, defective compo-
nents, flaws in soldering and improper
assembly. Multiple faults occur frequently

All such faults can be directly measured
and pinpointed with the TRENDAR 2000
Other testers are limited to truth-table
comparisons: inferential non-direct diag-
nostics. Software approaches assume IC's
are bad, not always the case. Multiple fault
diagnostics are not practical. Difficult
sleuthing by skilled technicians result

Preparing to Test

WithTRENDAR's FAULTRACK, = a universal
trouble-shooting method, any technician
quickly learns to backirack misbehaving
signal tracks to the source defect, The
TRENDAR 2000 automatlically tells him
which pins to follow. Using non-corre-
sponding signals as a guide, the signal

th is tracked back to a point where logic
behavior corresponds, The fault lies at this
and can be quickly identified as a me-
chanical, component, or assembly defect.

Multiple faults are pinpointed as readily as
single faults. Loop faults, which defy soft-
ware systems, are readily detected with
the TRENDAR 200 IC TESTCLIP.

S
Preparing a circuit module test with the
TRENDAR 2000 is a simple task. It typi-
cally requires one to four hours, in con-
trast to the days or even weeks of pro-
aramming required for some test methods

An engineer or technician examines the
circuit logic schematic and decides which
digital pattern generators will properly ex-
ercise the module inputs. Functions such
as reset, power, and ground are selected
Corresponding outputs from the two mod-
ules are routed to one of the 128 outpul
comparators for failure display. The engi-
neer then marks his decisions on a wire
list.
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All communication of test signals, controls,
and module outputs is made through this
interconnect block. Each type of circuit
module is interfaced with a similar block
wired and dedicated for it. The intercon-
nect block mounts card connectors and
the 640-pin connector, which mates with
the main connector in the test station,

Then an assembler wires the interconnect
block, following the interconnect block
schematic or a wiring list. The wiring can
be checked out by interchanging the cir-
cuit modules in operation. TRENDAR 2000
test procedures are reduced to test clock
rate, number of tests, and test station
operating mode




Ultra-Thorough Testing

The
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TRENDAR
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Inputs: 128 standard 5V compatible
signal generators

Outputs: 128 standard 5V comparators

Test Speed: Adjustable 1 Hzto 4 MHz

Number of Tests: Selectable up to
30,000,000 per pin

Trouble-shooting Aids: Dual logic
probes, dual IC test clips, and
TRENDAR 200 IC TESTCLIP

Module Power Supplies: 5V, with
adjustable HI, NORMAL, LOW
settings, adjustable current limit

Power Requirements: 115 VAC, 60 Hz,
(230 VAC, 50 Hz) 800 watts
Size: Height x Width x Depth
46" x 60" x 39.5”,
117ecmx 153 ecm x 100 cm
Weight: 460 Ib. (209 kg)
Accessories Furnished: Wired self-
test interconnect block

For more information:
request bulletins 110, 111, 112,
122, 160.
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Ordering Information

TRENDAR 2000 Digital Logic Test Sta- $25,000
tion, Including Self-Test Block, 2 days

training (order S1 or S2 from below)

and 2 Operation & Maintenance Man-

uals. Includes Buffered IC Clips (for-

merly Option 02) and TRENDAR 200

IC TESTCLIP.

Options (Ordered with Test Station)
01 Programmable Code Generator. 1,600
03 230V/115V/50-60 Hz 450

Accessories (Ailow 30 days for

shipment on Accessory orders)

A1 Interconnect Block, one required 1to8

per circuit module or module family; in- 85

cludes 4 connector arms. 10 “’;g
50 & up

70

A2/A Wiring Kit, various length single, 395

double and triple jumpers, suitable for

wiring approximately 10 interconnect

blocks, 1300 jumpers

A2/B Wiring Kit, 1000-12" single 250

jumpers crimped with Berg Mini PV ter-

minals on one end, stripped and tinned

on other.

A2/C Wiring Kit, 1000-12" single 250

jumpers with PV terminals on both ends,

A2/D Wiring Kit, 1000-7" single 250

jumpers with PV terminals on both ends.

A5/U Performance Card, Universal (Kit 100

of 10 suitable for mounting IC’s or mis-

cellaneous components).

A6-14 Buffered IC Clips for 14-pin 180

DIP's only (pair).

A6-16 Buffered IC Clips for 14 and 180

16-pin DIP's (pair).

A6-16E Buffered IC Clips (pair) for 240

monitoring 16 pins of 24, 28 and 40-pin

DIP's (0.600" wide).

A7 Connector Mounting Arms for inter- 10

connect blocks, for mounting boards

with 2 or more edge connectors on one

side (pair).

A8 Terminal Kit (600 Berg Mini-PV ter- 60

minals for hand crimping) requires Crimp

Tool, Berg HT-95, available from Berg

Electronics, New Cumberland, PA 17070,

A10 Spares Kit, Minimum (Miscella- 185

neous component parts).

A11 Spares Kit, Normal (Including 5 950

complete PC Boards plus miscellaneous

components).

A12 Spares Kit, Complete Assembly 3,500

Level, (Including 12 complete PC boards,

plus miscellaneous components).

A13 Additional Operation & Mainte- 15

nance Manuals.

TC1 Reference IC Sockets for TEST- 50

CLIP, 63 each (with 250 programming

pins) in carrying case.

TC2 Reference IC Sockets for TEST- 20

CLIP, 25 each (with 100 programming

pins) to fill carrying case.

TC3 Replacement 14-pin IC Clips (2 30

each) for TESTCLIP,

TC4 Replacement 16-pin IC Clips (2 30

each) for TESTCLIP.

TC5 Replacement Probe Extension for 10

TESTCLIP.

TC6 14-pin Extender Cable for TEST- 20

CLIP (14-pin IC's only).

TC7 16-pin Extender Cable for TEST- 20

CLIP (14 & 16-pin IC's).
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The following list identifies part numbers and prices for rack mount hardware and other accessory items which are associated
with a particular instrument model. Additional information appears on the individual data pages for corresponding instru-
ment model.

Rack Adapter(s) Chassis Slides Miscellaneous
Model P/N - Description Price P/N - Description Price P/N - Description Price
A40 C41 Case 75.00
212860 Shunt Cable 20.00
A40A 212852 RF Input Cable | 15.00
ABS C55 Case 75.00
ABS - 110 Coaxial
Connector Set 75.00
A90 MEE-7006 Single Ctr, 40.00 MEE-4008 Dust Cover 10.00
MEE-7013 Single Offset | 40.00
MEE-7014 Dual 25.00
1000 See data pages for Model 1000
1900A See data pages for Model 1900A
1941A MOO-200-616 50.00 2010A-7009 Interface
Cable 75.00
1950A MOO-200-615 50.00
1952A MOO0-200-614 50.00
1980A AB3 Antenna 18.00
200 See data pages for Model 200
2000 See data pages for Model 2000
2010A MQ7-203-546 Dust
Cover 15.00
203A AB0-01 50.00
207-5 AB0-01 50.00
2100A MOO-200-618 Dual 30.00 C82 Carrying Case 100.00
MOO-200-619 Offset 35.00 MO3-203-700 Front
MOQ-200-620 Panel Panel Cover 10.00
Frame 25.00
2150A MOO-200-618 Dual 30.00
MOO-200-619 Offset 35.00
MOO-200-620 Panel
Frame 25.00
3328 AB0-01 50.00
332D AB0-01 50.00
33308 MEE-7003 25.00 MEE-8079 24" 50.00
MEE-8078 18" 50.00
335A AB0-01 50.00
335D A60-01 50.00
341A MEE-7001 15.00 MEE-8078 18" 50.00
MEE-8079 24" 50.00
343A MEE-7001 15.00 MEE-8078 18" 50.00
MEE-8079 24" 50.00
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Rack Adapterl(s)

Chassis Slides

Miscellaneous

Model P/N - Description Price P/N - Description Price P/N - Description Price
382A AB0-01 50.00
408B AB0-01 50.00
410B AB0-01 50.00
412B ABD-01 50.00
415B ABD-01 50.00
4210A MO5-203-601 Single MOO-280-610 50.00 292623 Extender PCB 25.00
Offset 25.00 337584 Extender PCB
MO5-200-603 Dual 15.00 Cable 25.00
MO5-203-602 Single
Center 25.00
4216A MO5-203-601 Single MQOO0O-280-610 50.00 292623 Extender PCB 25.00
Offset 25.00 337584 Extender PCB
MO5-200-603 Dual 15.00 Cable 25.00
MQO5-203-602 Single
Center 25.00
4250A MQO5-205-600 15.00 MOO0-280-610 50.00 292623 Extender PCB 25.00
337584 Extender PCB
Cable 25.00
4265A M05-205-600 15.00 MOO0-280-610 650.00 292623 Extender PCB 25.00
337584 Extender PCB
Cable 25.00
4270A MO5-205-600 15.00 MOO-280-610 50.00 292623 Extender PCB 25.00
337584 Extender PCB
Cable 25.00
4275A MO5-205-600 15.00 MO0-280-610 50.00 292623 Extender PCB 25.00
337584 Extender PCB
Cable 25.00
510A MO3-201-601 Single 40.00
MO3-202-603 Dual 40.00
MO3-206-604 Triple 40.00
MO3-205-605 Quad 40.00
515A MOO-200-618 Dual 30.00 C82 Carrying Case 100.00
MOO-200-619 Offset 35.00 MO03-203-700 Front
Panel Cover 10.00
5200A MO7-205-600 25.00 MOO-280-610 24" 50.00 5200A-7015K Extender
Board 25.00
5205A MO8-205-600 25.00 MOO0-280-610 24’ | 50.00 340984 Triax Cable 1.80/ft.
540B 540B-103 15.00
6160B MQO7-205-600 25.00 MOQO-280-610 24" | 50.00
645A MEE-7004 25.00
720A AGD-01 50.00
721A ABD-01 50.00
731B MO3-201-601 Single 40.00
MO3-202-603 Dual 40.00
MO3-206-604 Triple 40.00
MO3-205-605 Quad 40.00
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Rack Adapter(s) Chassis Slides Miscellaneous
Model P/N - Description Price P/N - Description Price P/N - Description Price
8000A MOO-200-612 Single MOO-100-714 Dust
Center 30.00 Cover 8.00
MQO-200-611 Single C-80 Case 15.00
Offset 30.00 C-86 Case 15.00
MOO-200-613 Dual 30.00 ABO Test Leads 5.00
8000A-05 | MOO-200-612 Single 30.00 C-80 Case 15.00
MOO-200-611 Offset 30.00 C-86 Case 15.00
MOO-200-613 Dual 30.00 A80 Test Leads 5.00
MOQO-100-714 Dust
Cover 8.00
8000A-06 | MOO-200-612 Single 30.00 C-80 Case 15.00
MOO-200-611 Offset 30.00 C-86 Case 15.00
MOO-200-613 Dual 30.00 A80 Test Leads 5.00
MOQ-100-714 Dust
Cover 8.00
8100B MO3-200-607 Single 40.00 MOO0-260-610 50.00 MQO3-203-700 Dust
MO3-200-606 Dual 25.00 Cover 10.00
C-82 Case 100.00
8110A MEE-7006 Single Ctr. 40.00 MEE-4008 Dust Cover 10.00
MEE-7013 Single C-82 Case 100.00
Offset 40.00
MEE-7014 Dual 25.00
8120A MO3-200-607 Single 40.00 MOO0-260-610 50.00 MO3-203-700 Dust 10.00
MQO3-200-606 Dual 25.00 Cover
C-82 Case 100.00
8200A MO3-200-607 Single 40.00 MOO0-260-610 50.00 8200A-4017 Extender
Board 25.00
MO3-203-700 Dust
Cover 10.00
C-82 Case 100.00
8300A MEE-7001 15.00 MEE-8078 18" 50.00 8300A-4013 Extender
MEE-8079 24" 50.00 Boards 25.00
8300A-4015 Extender
B Boards 25.00
8350A MO3-205-600 Single 15.00 MO0-280-610 50.00 ABO Test Leads 5.00
8375A MO3-205-600 Single 15.00 MO0-280-610 50.00 8400A-7014 Extender
PCB 25.00
8400A MO3-205-600 15.00 MOO-260-610 50.00 8400A-7014 Extender
PCB 25.00
845AB 881A-102 Single 25.00 A71 Low Thermal Leads| 24.00
881A-103 Dual 15.00 A80 Test Leads 5.00
853A MEE-7010 Single 25.00 Test Leads 5.00
Dust Cover 10.00
8600A MOO-200-611 Offset 30.00 C80 Vinyl Case 15.00
MQOO-200-612 Center 30.00 C86 Poly. Case 15.00
MOO-200-613 Dual 30.00 A80 Test Leads 5.00
8800A MOO-200-625 Center 50.00 A80 Test Leads 5.00
883AB 881A-102 Single 25.00
881A-103 Dual 15.00
885AB 881A-102 Single 25.00
881A-103 Dual 15.00
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Rack Adapter(s)

Chassis Slides

Miscellaneous

Model P/N - Description Price P/N - Description Price P/N - Description Price
887 AB 881A-102 Single 25.00

881A-103 Dual 15.00
891A MEE-7008 Single 30.00 MEE-4014 Dust Cover 10.00
B893A MEE-7008 Single 30.00 MEE-4014 Dust Cover 10.00
893AR MEE-7001 15.00 MEE-8078 18" 50.00

MEE-B0O79 24" 50.00

895A 881A-102 Single 25.00

881A-103 Dual 15.00
931B 881A-102 Single 25.00

881A-103 Dual 15.00
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TO OUR CUSTOMERS —

It is our privilege to provide you with the new 1974-75 Fluke Test and
Measurement Instruments catalog. We trust it will serve as a guide to help
solve your instrumentation needs.

Should you require additional assistance regarding applications, specifications,
or service of Fluke instruments, please contact our representatives listed on

(15540 ]

pages “ii”" and “fii

or contact us at the factory.

If you wish to be included on our mailing list, or would like additional infor-
mation, please complete and mail the request card below.

JOHN FLUKE MFG. CO., INC.

specific areas of interest: 74-75LF
B [ ko I i [ mitans rosueney Stvatasos
D Electronic Counters D Calibrators D Automatic Test Equipment

D Digital Thermometers D AC and DC Standards D Logic Test EQuipment

D Power Supplies D Other

OJ

Please add me to your mailing list, D Please have u Representative call,

NAME TITLE Area of Activity
COMPANY. DEPT. MAIL STATION
ADDRESS CITY STATE ZIP
TELEPHONE EXTENSION

(Province and/or Country)



BUSINESS REPLY MAIL

No Postage Stamp Necessary If Mailed in the United States

FIRST CLASS

Permit No. 5464

Seattle, Wash.

Postage Will Be Paid By

FLUKE

John Fluke Mfg. Co., Inc.
P.O. Box 7428
Seattle, Wash. 98133




FLUKE
®

itho In U.S.A.—July 74—Dom,

manualsplus.co

1111111





