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,. Sarnhlll Assoc:i. I~. Inc. 
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international representatives 

A.gentin~ 

Coasin S,A. 
Viney del Pina 4071 
Buenos Ai!1!s, Argentina 
Tel. 523185 

AII$lralia 
Elmea~o Instruments Ply Ltd. 
P.O. 80x 334 
Brookvale, N.S.W. Australia 2100 
Tel. 939·7944 

Austria 
Konlron GmbH & Co. KG 
Lederergasse 16 
1080 Vienna, Austria 
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San Juan, Puerto Rico 00907 
Tal. (809) 723·3743 

Central America 
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11 Park Place. Suite 2003 
New York, NY 10007 
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SantiagO, Chile 
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31 East 32nd St. 
New York, NY 10016 
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Tage Olsen A/S 
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2100 Copenhagen 0 . Denmark 
Tel. 294800 

Ecuador 
Proteco Coason CIA. Llda. 
Apanado 228A 
Quito, Ecuador 
Tel. 526759 

Finland 
0'1' Findip AB 
Teollisuuslie 7 
02700 Kauniainen. Finland 
Tel. 502255 

France 
M.B. Electronique S.A. 
29, Rue Emile Ouclaux 
92, SUreSl1eS, France 
Tel. 7723108 

Greece 
Marios Oalleggio Representations 
2 Alopekis Street 
Athens 19, Greece 
Tel. 7 10669 

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

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

Indonesia 
P.T. United Oico-Cllas Co., Ltd. 
JLN PenJaringan 39A 
Jakana, Indonesia 

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

b rael 
R.O.T. Electronics Eng'r. Ltd. 
P.O. Box 21082 
Tel Aviv 61210, Israel 
Tel. 4561Bl 

Italy 
Sistrel S.p.A. 
Via Giorgioda Sebenico 11/13 
00143 Roma, lIaly 
Tel. 06·500·1806 

Japan 
Toyo Trading Company, Ltd. 
P.O. Bo. 5014 
Tokyo International 
Tokyo 100·31 , Japan 
Tel. 2790771 

Toyo Trading Company, Ltd. 
Suzuki Bldg. 
2·38 Junkeicho-dori 
Minami·ku, Osaka 
Tel . (06) 262·34 71 

KOllla South Africa 
As.s Science & Co. 
International P.O. Bo. 1250 
Seoul. Korea 
Tel.241431 

Malaysia 
O'Connor's (Ptel Ltd. 
P.O. Bo. 1197 
Kola Kinabalu. Sabah 
EaSt Malaysia 
P.O. Bo. 91 
Petaling Jaya. Selangor 
West Malaysia 

Me.ico 
Mexitek. S.A. 
Eugenia 408 
Oepartments 1 y 5 
Mexico 12, O.F. 
Tel. 53609 10 

The Netherlands 
C.N. Rood. B.V. 
P.O. Bo. 42 
13 - Cort van der Lindenstraat 
Rilswijk (Z.H.) 2100 
Netherlands 
Tel. 996360 
Fluke (Nederland) 8.V. 
P.O. Box 5053 
Ledeboerslraat 27 
Tilburg. Netherlands 
Tel. (13) 673973 

New Zealand 
Mr. John Groombridge 
P.O. Box 30515 
Lower Hutt. New Zealand 
Tel. 63976 

Nigeria 
Deem!ee Electrotechnics Ltd. 
P.O. Bo. 3073 
Lagos, Nigeria 

Norway 
Morganstierne & Co. A/S 
P.8.6688 Rodelokka 
0510 5. Norway 
Tel. 372940 

Pak istan 
Pak International Operations 
P.O. Bo. 5323 
505 Muhammadi House
McLeod Rd. 
Karachi, Pakistan 

p,,," 
ImporlacionesyRepresentaciones 

Elaitco (PIV. ) Ltd. 
P.O. Box 13091 
Northmead 15 11 
8enoni, Transvaal 
Republic of South Africa 
Tel. (Durban) 20272 

Elairco (Pty.) Ltd. 
P.O. Bo. 2143 
Durban 
Republicol South Africa 
Tel. 20272 

&lain 
AlatO Ingenieras S.A. 
Enrique Lanela 12 
Madrid 16, Spain 
Tel. 2153543 

SWeden 
T&leinstrument AB 
P.O. Box 490 
S· 16204 Vallingbv-4 
Sweden 
Tel. 380370 

Switzerland 
Kontron Electronic A.G. 
Berners1rasse (Sud I 169 
8048 Zurich. Switzerland 
Tel. 628282 

Taiwan· Republ ic of China 
Heighten Trading Co., Ltd. 
P. O. 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 Internalional Corp. 
Garnel1 Close 
WaUord. WD2 4TT, England 
Tel. 33066 

U.S.S.R. 
Codevinlec Pacillc Inc. 
6263 Variel 
Woodland Hills, Cali fornia 91364 
Tel. (2 13) 348·1719 

Uruguay 
Coastn Uruguaya S.R.L. 
Cerrito 617 4 0 Piso 

Eleclronicos S.A. Montevideo. Uruguay 

~~:' rr;;r~lin O. Roosevelt 105 Venezuela 

Tel. 272078 CoilSin C.A. 

Po rtugal 
Equipamen tos De Laboralorio Lda. 
P.O. Bo. 1100 

APOO Postal 50939 
Sabana Grande No. 1 
Caraciil'S 105, Venezuela 
Tel. 7223 11 

Lisbon. Portugal 
Tel . 976551 

West Germany 

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

Fey ElektronisChe Messgerate 
8 Munchen 19 
Horemannstrasse 28 
West Germany 
Tel. 089·184041 

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

Technical Assistance 

Demonstration of a particular instrument may be conven· 
iently arranged with the local Fluke re presentative. 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 "A" 
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 su pplied 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 SpeciaHnstru· 
ment Service for prices. delivery schedule. and special orde r· 
ing information. 

Where To Send Your Order 

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

Electronic Counters 

Logic Test Equipment 

All Other Orders 

Shipping Methods 

John Fluke Mfg. Co., l TO 
P.O. 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 

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 fre ight, 
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 
al ready been established. shipments w ill be made C.O.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 . 

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 representat ive or by 
John Fluke Mfg. Co .. Inc., John Fluke Mfg. Co., L TO 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 detai ls of 
improvements made as part of cont inuing development. 

Warranty 

All Fluke ins truments are warranted against defective mat· 
erials and workmanship for one year. 
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customer service 

Calibration 

The John Fluk. Mfg. Co., Inc. ~Intatnl a set of prunary or 
reference st"'~fds which are perllxhc.tlly checked by the 
N.I.on.l Bureau of SUlOd.rds. thus assuring direct trace.bil· 
ltV to the Bureau, 

Working standlrth; Ire checked In thiS faCIlity and used as a 
base for atibrUIon throughout the plant. Many imttu· 
menu and devices In the product line can be supplied with 
the "..Iohn Fluke Mfg. Co., Inc. Certificate of Calibration", 
These calibration reports generally include all numerical 
values perlalnlng 10 the calibration, uncertainties associa ted 
With Ihe calibration and statements eKplaining the calibra
tion. 

A modest fee I, charged for these services and a standards 
lab fee schedule is 'lIa!lable on request . 

Fluke has long Istabllshed 8 reputation for accuracy and 
reliability . This has been made possible by careful atten
tion to design criteria, quality craftsmanship, careful call
brei Ions based on the Ilne51 standards laCllities available, 
and I desire to furrltsh each customer a degree of quality 
and serVice which Will meet hIS every need . 

Service Organizations 

Fluke authOfiM service cente" are located throughout the 
world, With Fluke Technical Centers placed strateglcallv 
Ihr0U9houl North Amenca Check the map (page vlHllor 
the neirest Ted10iCliI ServtCII: Cl!nter In vour area. 

All Fluke Instrum.nu repaired by thrse faCIlities are re
turned to the customer calibrated within the parameters 
hsted In the original speCification for thai Instrument and 
warranted for 60 days Ifter repair. 

Arrangements shOlJld be made with the repair agency before 
sending equipment for repair or calibration. All Fluke se,· 
Vice agencies wi ll furnish quotes on repair and calibration 
Iree 01 charge. When making arrangemen ts for calibration 
or repair, please give the model number, name, serial num· 
ber Ind as much Information as possible concerning the 
reason for returning lhe Instrument. Non·warrant.,. repairs 
are made at Ihe COst of libor and matenals plus a small ser· 
Vice charge. 

The factorv and the Fluke Service Centers stand readv to 
auist customers in accomplistllng their own repall. Should 
you ha\t'e a question abolJt servICing your Instrument, please 
feel free to contact either the Customer Service Department 
at the fJctOfY or VOU, near85t Fluke Ted1nical Center. 

Pans 
The factory maintaIns an utenSlye supplv of parts for all 
instruments In the Ii". indudlng many Instruments that are 
no longer part of our current Pfoduction. Replacement 
parts may be ordered through your neilrest Fluke Service 
Center or the IIClorv. 
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Pluse nHntlfv parts bV the Fluke stodt number and part 
desCription as shown in the Instruction ITIiIInual and. If pos
'Ible, by the scht:mauc dllgram circuit reference number. 
The model number and serial number of the Instrument Wilt 
t'lelp us verlfv the Dirt or parts being ordered. 

Carefullv observe footnotes on the schematic diagrams and 
in the parts lilts conceming miltchad components. In some 
cases parts must be Otdered in matd'led sets in order to 
fNllntaln the accuracl85 and capabilities of the instrument 
.her repair. Minimum billing for parts ordered is $20.00. 
All PfIC8S are FOB destination ilnd subject to any appHcabie 
federal, state or loc.llaxes. 

All prices are in U.S, funds and are sub ject to change with· 
oul notice . 

Pam may be ordered through our International Representa· 
tives fiued on page ill. Should you have any furt her ques· 
lions lbout service or parts, please contact the service or 
sales agency noarest you. 

Recommended spare Pilrts hsts to support any number of 
Fluke Instruments can be obtained bv oontactmg the fac· 
tory Customer Se~Ylce Parts Department . 

A norrunll chirVl is made for Instruction manuals which 
may be OI'dered through any of your Fluke represenrallvet 
or Technical Cl!n~rs. 

Fluke Technical Centers 
The untQUe concept of Fluke Tec:hnlCilI Centers was esta· 
blished approximatelv twO years ago to maximize customer 
field wpport and factory fudback . These centers and their 
personnel Ire an tlltension of the QuahtY & Service DiyiSlon 
of the Fluke factory Thetr further purpose is to be 10' 

valved In all qualitv and service situations at the local level 
enabling the factory to maintain the high standard of qual · 
ity and sefvica established throughout the vears and svnon· 
ymous wI th the name Fluka, 

All TechnIcal Can ters are fully staffed and equipped to sup· 
port the en tIre Fluke prodUCI line_ Their standards are 
maintained and directly traceable to N.B.S. and the factory 
through our "Mel$urement Agreement Program" . All cen· 
ters hive replacement parts Inventories to expedite field 
repairs. Their penonnel receIVe factory training and SUind 
ready Wi tt! repaIr and trouble-shootmQ expertise for all field 
situltions. The Fluke Technical Centers stand ready 10 
support Vou, our customer - please feel free to call upon 
them for flald support. 



John Fluke Mfg. Co., Inc. 
Bill Fe trow, TlKh. ServOCe$ Supervisor 
7001 - 220th S.W. 

Fluke MidwlI$tlrn Technical Cente. 
Bruce Hunt . SeMce Manage. 
1287 Nonh Rilnd Aoed 

Fluk l C. n. di. n TlchniCiI Cen ttr 
Herb Duvel . Service ManllQlf 
6427 North lfll Dr;1I!!! 

Fluk. N.E. TIKhn ic<II1 Cent" 
Dick Zemba, Service ManllJllf 
109 MiI$$aehuSlIIS Aye 
L.xinQton, MalS. 02173 Mourlfi;:,ke Te,,_, WA 98043 

Ttl : 206 - 774 - 2206 
Des PI.,flt!'li , m. 60016 
Tel 3 12·298 - 7470 

Mu.sissatlglil . OnUlfio 
Tel 416 - 678 · 1500 Tel 6 11-86 1 · 8620 

TWX 910 · 449 · 2850 TWX 9 10 · 233 - 4978 TWX 610 · 492·2 119 TWX : 7 10 _ 326 - 1715 

Fluke Midwestern TechnlCiI Cltntt. 
Bob Wayne , Service Man'IJII' 
10800 Lyndale Avenue S. 
Minneapolis. Minn . 55420 
Tel 612 · 884 . 454 1 
TWX 910·576 · 3141 

Fluke WeStem Technical Center 
Tom Mar",.II. Serv,ce M.nllQl! 
4805 Mercury St. 
San Ole90, CA 92111 
Tel 714 · 565 · 4455 
TWX 910 · 331 · 1273 

Flukl WlSlern Tec:hn,cal Cl nt ... 
Mike Nagy, Service Manllger 
2020 N. Lincoln St. 
Surbank, CA 91504 
Tel: 2 13 - S48 - 464 1 
TWX : 910 - 491· 2086 

L ___ Fluke W" tern Ttchniul Cltntar 
How.a.d McElroy, Service ManllQl. 
2359 011 La CtU.l Blvd. 
Sant. Clar., CA 95050 Tel 408 - 244 . 1505 
Tel: 408 · 244 . 1505 
TWX 910 - 338 - 0 12 1 

Fluke S.E. Technical Cente r 
o......aln Cox. Service M,Ina-ge. 
p.O. Box 9619 
1310 Su man PiKe 
GreerKboro. N.C. 27408 
Tel 919 · 213·1918 
TWX · 510-925 · 11 73 
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Fluke Features 

Performance 
Fluke digital voltmeters and muhimeters offer the widest 
possible measurement power in the industry. Ac volts. de 
volts, ae current, de 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 a number of models. Basic de 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 futl 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 arll small, tough and reliable. Careful atten
tion to workmansh ip has resulted in clean, functional lay· 
outs and the hi{Otlest 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 Charllc1enstics 

A-to-D Conversion circuitry is designed to suit the particular 
DVM. Fluke USBS 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 8000A employs the industry's 
moSI advanced LSI 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 pans. It gives you a clean functional design . An 
example of advanced designs found in Flukll 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, switch ing con
trol, autorange system control, data output timing and cen
tral outputs. display system controls, and with the capa
bility of up to 1 MHl 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 quicklV locate the Fluke DVM most wited 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. 
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Digital Multimeter 8000A 

, 

FEATURES 
BASIC INSTRUMENT OPTIONS 

• 2000 Counu • 10 Amp AC/ DC Current Range 

• 26 Ranges of AC/ DC Voltage, • 20 and 200 Low Ohms Range 
Current and Resistance 

• Rechargeable Banery 

• 0.1 % Basic DC Accuracy 
• Data Output 

• Full Overload Protection 

• Lightweight, Rugged Design 

• Wide Range of Accessories 

3 



The FLUKE Model 8000A: 
2000CDUNT DIGITAL MULTIMETER 

The highly successful Fluke BOOOA Digital Mullimeter 
brought a new standard of excellence to the low coSt field . 
Today. with eJ:panded capability. the 8000 brings that 
standard to increased measurement capability through the 

addition of new options and accessories. 

OIeose from many options including rechargeable battery 

power. digital printer output plus the new low ohms and 

hiltl current options. Hi\t1 voltage and RF probes and a 
damp-on ae current probe highlight the list of 8000A 

accessories. 

BASIC INSTRUMENT (SOOOA) 
The Model aDOOA gives you more functions for your money. 
There ar!:! 26 ranges, Including five ranges each of ac and dc 
voltage, five ranges each of ac and dc current, and six ranges 

of resistance. Like the more expensive Fluke digital lIolt

meters. the Model BOOOA offers reliable, error free push 

button comrol, and is completely self zeroing. The 8000A 

is available with a rechargeable ballery option, Model 

BOOOA-Ol, providing 8 hours of operation between charges, 

Of' a data output option, Model aDOOA-02, for data logging 

applications. 

MODEL aDOOA 

Specifications (BASIC INSTRUMENT> --------
DC VOLTAGE 
R&ngel ±.199.9 mV, ±.1.999 v, ±. 19 .99 v. 

i l99.9V,ill99V 
AccvrKy .. .. iI0 . 1~ 01 reading. I d.g.t1 

II yur.15 C 1035 C) 

TlmpenlJurl CoeJlic.ent !,IO.Ot" rl.dingl ° C •. 005" F .S/oC) 
I-JOCtoJ5C.oo 
35Ct055Cl 

I npu I I mpeojlJnce 
Normal Mode Aeiecl!on 
Common Mode ReJIct.on 

/ 1 kn unballncel 

10 Mn, III rlnges 
Graater thIn 60 dB (I 50 Hz. 60 Hz 
Greater thIn 120 dB . dcand 50 Hz. 
60 Hz 

Aesponle T,me ~ tecOnd 
MIlllmUm Input Volt. 1200 V rml, III tlngel 

C .JL TAGE 

Aln"el 

Accu,lICY 

Temperature Coellocllnl 
I_IO"C 10 15°c end 
35°C 10 55°CI 

Input Impedance 
Common Mode Rejection 

II kn unbalance) 
Aespon5e T.me 
M'lllmum Input Vollege 

DC CURRENT 

199.9 mV, 1 ,999 V, 19 .99 V, 
199,9 V, 1199V 
45 Hz 10 10 kHz ±.IO.S" 01 
reading t 2 dlgi", 
10 kHz to 20 kHz :!:oll% of 
raedil"lg • 2 digits) 

tIO.OI% re-dinGI°C .0.005" F .S./oCI 

10 Mn ,n par.Uel w.th 100 pi 
Greelar than 60 dB " 50 Hz, 60 Hz 

~=~d~~r;: ~:~lCceed 10' voll • 
Hz product on 20, 200, 1200 V ranges, 
500 V rmli on 200 mV end 2 V rangel, 

Ran9f' ~ 199.9 j,JA , !,1.999 mA, !,19.99 mAo 
.±.199.9 mA . .±.1999 mA 

AccuracV ° ~ .:t1 0,3" of re~lng'" 1 d'9111 
11 year. 15 C 1035 C) 

T.,-nptraturll Coefflc:ient !,IO,OIS" rlli!ding/°C -.j.(),OOS" F .S.t"C) 
I_10°C 10 IS

o
' nd 

35° C to 5s"CI 

VOlleoe Burdell 

AII.ponle Time 
MaXImum InpUI 

O,22V mllC.mum up to 200 mAo 0,45V 
.t 2 ampl 
% second 
2 Imps tTnS (Iu!lll prOltctedl 
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AC CURRENT 
Aan!jel 199.9 jJA, 1.999 mA, 19.99 mA , 

199.9 mA, 1999 mA 
AccurKY ° ° 45 Hz to 10 kHz in", 01 reeding 

II year, IS C 1035 CI .. 2 d'g'u) uupt 2000 mA rtnge. 
45 Hz to 3 Io;Hz: I I~ of fudlng 
+2 dlg,tI) 

TamperaJure CoeJficllnt ~ !,10.015" reading/"C +0,005% F ,S.I"CI 
1-10 C to 15 C Ind 
35" C 10 SS"C) 

Voltage BurOlln 

Anponse Time 
Milx.mum Input 

RESISTANCE 

Aan\j(!1 

0,22V mlximum up to 200 mA , 0.45 V 
112 limPS 
3 !IeCOnds, worSt clSe 
2 empl rmllfu!lll protected) 

199.9n, 1.999 kn, 19.99 kil, 199.9 kn, 
1999 kf!, 19.99 Mn 

Accuracy ° ° ±.102% of reeding "'"I digiti ,It r.nges 
11 Yeer, 15 C 1035 C) ucept. +/0.5% of readi"i + I dl",d 

T.,-n~Aur. CoeJhc:ient' 
1- 10 C 10 IS C and 
35°C to 5SoCI 

on 20 Mn renge 

dliIO,OIS" reading/°C +0.005% 
F.s ./o C) . ° 
10 Meg ±.10,02% re~.ngl C .0,005% 
F.S ./oCI 

Response Time ~ J&Cond, all rlnges elCcept 4 second. 
on 20 Mil "n98 

Currenlthrough Unknown 200n .. nge, I mA 
2 kn ""{Je, I mA 
20 knrenge, 100 jJA 
200 kn ringe, I jJA 
2000 k!l rIng!!, I jJA 
20 Mn ,..n9l. 0.1 J.IA 

Muimum Input Voltage 2OOn.nd 2 knran!ICl, 130 V fml 

GENERAL 

Max. Common Mode 
Volt. 
Ope'lhng Temp. Range 
Siorage Temp. Range 

Humidity A,ngo 

20 kn through 20 Mn rangel, 250 V rms 

1200 V peek 

• • - IOoC to .S5"C ° G 

-40 C 10 ... 75 C 1-40 C to .60 C 
with ban,roel) 
o to 80% AH 



Oisolay 7 - l8QIT1en t Leo 0.30 " cha. eeter 
he.ght 

S.ze 8J.i"widex~"hlgh)C 10"deep 
!22 em l( 6 em x 25 emf 

Weight 2" pouncb 11.2 kllogr..,,.) without 
baueries 
4 pounck!1 B kllogram.1 with batterl" 

Power l 00· 115-230V K,50 to 400 Hl. 2 wa"tts 
B'tlerv Option !-Ol l 8 hour minimum operalion on internal 

rechllr9l!able baueries 

OPTlON~ 

Rechargeable Battery Pack (8000A-01 ) 

The rechargeable baltery peck I. entir,lv lelf-conlained w;lh ln the 
8000A package. I t is supplied w.lh standard "0" .,zed nickle· 
cadmium bane';" which provide. under normal conditions, 1000 
discha. ge-charll8 cycl., of operation. The banery pack will pro
vide a minimom of 'ight hour. operllion, wi th recharge requiring 
less Ihan 14 hours. Reehlrtlng 1. automatic wh,....,.. unit is 
plugged in and does nol afleet normal bellCh 098rlllOn. 

Digital Printer Output (8000A-02) 

The dala outpUI optlO ... provides parallel. buffered BCD datil of 
the dlgi181 readout, polarity and overlClBd. It i. $Uiteble for drivinll 
a dl9ltll printer or providing Input to sVllems. TI'Ie non-isoialed 
buffered output will link up to 10 mA of current and h" I 15 kn 

Interior View of Model SOOOA Equipped with Rechargeable 
Battery Pack OPtion 

pull~p rHinor. A "Busy" slgnll is "ona" whil. the OOU output ill 
Ixirtg upda ted 10 th,lest melwremenl. This updllll9quires from 
0.5 to 16 m. depending on the reeding. The dall outpulls 1III1111b1e 
from 110 to 200 ml belween busy signal •. A singl, updlte-fllldoul 
cycl, Cln be triggered e~ternellv . One update cycl, WIth continuous 
illYailllbility OCCYri ,h., eKlMna1 "date update" command. 

High Current Option (8000A-05) 
DESCRIPTION 

The Fluke 8000A-05 Digital Multimeter offers you ex· 
tended current measuremen t capabilities to 20 amps with 
the -05, line. and -015, battery, options. 

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

The standard capabili ties of the BOOOA 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. 

SPECIFICATIONS 

All of the specifications f!)l" the basic 8000A apply to the 

MODEL BOOOA·05 

BOOOA-05, -015 plus the foHow ing current specifications: 

DC CURREN'" 

Range 
Accuracv 

AC CURREN" 

",,'" Accuracy 

10.OOA (I min. operlilion lOA to 20AI 
lOA RII"'911 ~10.5" of .. .aing t I dlghl 

10.00A II mln,operat,on lOA 10 20A) 
lOA Ringe 45 Hl 103kHz :!:.(I% of 
rellding +2 dig.tI! 

Low Ohms Option (8000A-06) 

The Model 8000A-06 features 2 ohm and 20 ohm resist
ance ranges. The inst rument includes a front pane11ead 

resistance cancellation control assuring the user that his 

5 

measurement of the unknown R does not include the re
sistance in his test leads . This is important since the mode! 
8OOOA-06 is capable of resolving 0.001 ohms. 

(COl/HI/lied) 



LOW OHMS OPTION(BOOOA-06) ,""ti",,,d 

The low ohms capability of the model BOaOA-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. 

¥ UU !!! 
... 11 ............. . ...... 

MODEL BOOOA·OB 

Accessories 
Deluxe Test Lead Kit (ASO) 

Universal test leads having two color ccxled leads with 

insulated, threaded adapters on each end suitable for 

attachment of the following adapters: 

1 . Banana Plugs 

2. Pin Tips 

3. Test Prod Tips 

4. Alligator Clips 

5. Binding Post Lugs 

High Voltage Probe (SOK-401 

Voltage Range 

Input Resistance 

Ratio 

Overall Accuracy 

Upper Limit 

lower Limit 

1kV-40kV 

l000Mn 

1000:1 

20-30kV ±.2% (Calibrated 1% at 
25kV) 

o,anges Linearly from 2% at 
30kV to 4% at 40 kV 

Changes Linearly from 2% at 
20kV to 4% at lkV (Calibrated 
for 10Mn DVM input resistance) 

NOTE: Calibrated for 10Mn DVM input resistance. 

R F Probe (SOR F- 1) 

RF Probe (SlRF) 

Input Voltage Range: 0.25 to 30V 
Response : 100 kHz to 500 MHz, 
1 dB accuracy 

Input Range O.25V to 30V rms Re· 

sponse: 100 kHz to 100 MHz, 1 
dB accuracy 
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SPECI F ICATIONS 

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

LOW OHMS 

Range 1.999il. 19.99n 

Accuracv 0 0 

" year, 15 C to 35 C) 1.999il ran9ll-±-ll% 01 reading +2 digltsl 
19.99n range ±!O.5% of reading +2 
digIts) 

NOTE : 11 8000A - 06 option does not indude the 19.99 Mn 
re$l$I~nee ronge . 

2) SOOOA- 06 is available wIth line operation only. 

31 8000A~06 and - 05 options mav not both be in· 
stalled in the same unit. 

41 8000A-06 nol field installable 

Clamp on AC Current Probe (801·600) 

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

opening) 

Carrying Case (CaO) 

Fitted soft vinyl case, with carrying strap and storage com

partment for test leads, power cord and other compact 

accessories. 

Carrying Case (CSS) 

Rugged moulded case, with handle and storage compartment 

for test leads, power cord and other compact accessories. 

Front Panel Oust Cover (Moo-loo-714) 

Snap-on dust cover provides protection for front panel 

and controls. 

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

Three rack mount kits provide full width (19 inch E.I.A. 

standard) panel mounts 3'f.. inches high . The -611 pro· 

vides rig,t or left offset mounting of the BOOOA, the 

-612 is a center mount unit and the -613 mounts two 

units side by side. 



DATA LOGGING 

Need to log data? The Fluke model 2010A Printer is avail · 
able wIth a custom interface cable to the model BOOOA when 
eqUIPped wIth the data output optIon. ProvIding a ready 

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

• 
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MODEL8000A ACCESSORIES 
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PRICES 

DIGITAL MULTIMETERS 

8000A Digital Multimeter sm 8OK-40 S 40 
8000A- Ol DMM wilh Aecharlll'able Battery Pack 8OAF-l, RF Probe 75 

Option 349 81Rf,RFProbe 40 
8000A- 02 OMM With Data Output Option 374 801-600, Clamp-on AC Current Probe 6S 0 

8OOOA-025 DMM w'lh Printer Output aod 10 AMP cao, Carrying Case, soh vinyl 15 
Range 399 C86, CarrVIng Case, rugged 15 

8OO0A-015 OMM with lOA Range and RechargeaCle MOo-l0().114, Front Panel Dust Cover 8 
Sattery Pack 374 MOO·2()().61 I, Right or Left Offse t Rack MouOling 

SOOOA-05, DMM w.th lOA Range 324 Kit 30 
SOOOA-06 OMM with 2 and 20 Ohm Ranges 350 M()()'200-612, Center Mount Rack Mounting Kit 30 
8000A-026 OMM with p,irllar OUtput and 10 AMP MOO·20Q..613. Dual Unit Mounting Kit 30 

Range 424 2010A Printer 10 column 79S 
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• Patent Pending 

8100B 

DIGITAL MULTI METER 

FEATURES: 

• " RECIRCULATING REMAINDER" • AID CONVERSION 

• 70,000 HDUR MTBF 

• INTERNAL BATTERY OPERATION OPTIONAL 

• COMPLETE MUL TlMETER 

• FOUR DIGITS PLUS DVERRANGE 

• ISDLATED PRINTER DUTPUT DPTIONAL 

APPLICATIONS: 

• MEASURE AC AND DC TO 7200 VOL TS 

• MEASURE RESISTANCE TO 72MEGOHMS 

• COMPLETE PORTABILITY WITH BATTERY OPTION 

• FULL Y ISOLA TEO MEASUREMENTS 
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DESCRIPTION 

Model 81008 is a compact, lightweight digital multi· 

meter with a 10,000 hour MTBF, displaying fOUT full 
decades plus a ")" for 20% overlange. It may be 
operated from line power or optional self~onlained 

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 addi tional standard features. 

Analog inpuu to the 81008 are processed through a 

buffer amplifier. the output of which is periodically 
sampled by a unique, Auke designed, "Recirculating 

Remainder" analog·to-digitaJ converter. The converter 
uses only one BCD counter and resistive ladder network 
to serially detennine 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 sWilching is accomplished with fie ld· 
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 totaJ parts count , which leads to high reliabiHty 
and optional battery operatioo. 

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 anaJog input. 

Custom packaging of the 8 100B combines an auractive 
appearance with rugged construction. A single fiberglass 
circuit board is solidJy secured to iu strong aluminum 
chassis. Guard shields surround aU critical anaJog and 

digital circuitry. Tough, scuff resistant plastic covers 
provide exterior protection. An accessory cover is avail· 

l1ble to protect the front panel during transit. A locking 
tilt-up bail is also used as a carrying handJe. The line 

cord is detachable. A concealed slide swilch al the 
rear of the instrument is used for selection of II SV 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 chuged when the 
81008 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 81008 
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 . 

Resolution 
Accuracy 

30 days, 20°C to 30°C 
90 days, ISoC to 3SoC 

DC Input Resistance 
Filter . . . . . 
Response Time to Rated Accuracy (max.) 

±IV, ±! OV . ±IOOV and ±I OOOV 
20% overrange on all ranges. 
0.01% of range. (100 uv on IV range maximum) 

±(0.02%- of input ... 0.01 % of range) 

±(O.OS% of input + 0.01 % or range) 

Constant 10 megohms on all ranges. 
Switch selected 2-pole, linear phase active niter. 
O.S seconds with mler OUI. 

1.5 seconds with falter in. 

10 
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SPECI FICATIONS (Continued) 

Rejection . . . . . . . INrERFERENCE FREQUENCY 

60 Hz 50 Hz 

DC FILTER FILTER FILTER FILTER 
IN OUT IN OUT 

COMMON MODE 120 db 120db 100 db 120 db 100 db 

(I K in Low Lead) 

NORMAL MODE . - ... 60db 20 db 47 db 9 db 

NOTE: Common Mode Rejection specifications are nor degraded when the isolated printer ou tput option 
is used and Common Mode Rejection approaches infinity when the ;nsnument ;s battery operated. 

Polarity. 
Overload 

AC VOLTS 
Ranges . 
Resolution 
Accuracy 

Input Impedance . . . . . . 
Response Time to Rated Accu racy 
Maximum DC Normal 

Mode Voltage . 

Overload 

RESISTANCE 
Ranges . . 
Resolution . . 
Accu racy . . 

30 days. 20°C to 30°C 
90 days. 15°C to 35°C 

Configuration . . . 
Curren! in R mea sured 

Response Time 10 Raled Accuracy 
Filter Out 
Filter In . 

Overload 
IK Range 
10K · 10M 

• 

Automatic, instantaneous selection and display. 
i l 200 VOC or i1700V peak AC can be applied continuously to any 
range without damage . 

1 V, I OV , IOOV and 1 ()()()V. 20% overrange on aU ranges. 
0.01 % of (ange. (100 uv on IV range maximum) 

MIDBAND EXTENDED 
50Hz- 10kHz 30· 50 Hz and 10· 20kHz 

±'(0.2% of input + 0.05% of range) 1.(0.5% of in put + 0.1 % of range) 

I megohm shunted by < 30 pf. 
3 seconds. 

± 1200 VDC NOTE: The sum of DC Normal Mode Voltage and 
peak AC vollage must not exceed ± l7OOV. 
± I 200 VOC o r ±1700V peak AC from 30 Hz to 20 kHz can be applied 
continuously to any range without damage. 

I K. 10K, lOOK, lOOOK and 10M. (20% overrange on all ranges) 
O.OI % ofrange (0.1 ohm on IK range maximum) 

IK · l000K 10M 
±(0.05% of input + 0 .01 % of range) ±(O. I % of input +O.OI % ofrange) 

±(O. I % of input + 0 .02% of range) on all ranges 

Two terminal , constant currenl , +9V across open terminals. 
0.7 rna . on Ihe I K range . decreasing by an order of magnitude per 
range to 0 .7 ua on the looom range (0.1 ua on the IOMn range) 

IK·IQQOK lQM 
0.5 seconds 
2.0 seconds 

3.0 seconds 
10.0 seconds 

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

ISOLATED PRINTER OUTPUT (Option 81008-02. factory installed) 

Data Available . . . . . Digils. Range, Functions. Polarity . Filler 
Coding .. . .. . 8421 BCD Digits, individual lines fo r remaining data . 
Logic Levels and Definition Logic "I" +3 .5V. Logic "0":: OV from TTL 7400 Series. 
Triggering . Two channels provide Logic "I" and Logic "0" triggering. 
Trigger to Reading Delay 400 ms. maximum. 
Print Commands . . . Logie "I" to Logic "0" and complement both provided . 
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10..,..;::= ..... ;..;., ;;;;;O~ SPECI F ICAT IONS 

SPECIFICATIONS (Continued) 

GENERAL 
MTSF. . 
Selection 
Display 

Sample Rate 
Ma ximum Inputs 

" HI" to "LO" 

"LO" 

Power 

Weight 

Storage Temperature 

Operating Temperature. 

Temper31ure Coefficient 
(outside limits shown in 30 ;U1d 
90 day specific:Hions) 

Hum idity Range 

Shock ~nd Vibration 

Mounting 

Price : Model 81 oem . 
Modd 8 1 ooB-O I 
Model ~ 1 OOB-01 
81008·0 1 Kit 

Accessories: 80· RF 
80F-5 
80F-J S 
A·90. 
r-.103 ·20J· 700 . 
MOJ·200-607 
MOJ·200·606 
C-81 

21.6cm 
B.50 

FAONT 

10,000 hours 
Manual via mechanically interlocked pushbulto ns. 
Four decade neon in -line readou t with polarity neon for OC volts and fifth 
digit for 20% overrange. Aut omatic decimal location . 
3 sam ples per second . 

Sec "Overl oad" spec ification by functi on. 

1200V DC or 230V RMS at 60 Hz. 

8 waItS from 11 5V/ 230V, ± 10% . SO·SOO Hz line with inlernal banery 
option - 01. 
8 hours continuous operat ion fro m the rechargeable nickel-cadmium batteries. 

8 pounds without b:lIteries. (3.6 Kg). 
10 pounds with batteries. (4.S Kg). 

-40"C to +75"C. (- 40"C to +60"C with batteries). 

O"C to +50"C. 

DC ±(0.002S% of input +0 .001 % of range)t C. 
AC ±(0.015% of input +0.005% of range)/"C. 
Kn ±(0.003S% of input +0.00 15% of range)t C. 
10"1.11 ±(0.01 % of input +0.002% of range)t C. 

8<Yk R.H . max. at temp. ;;;; 35"C: 70')f, R.H. max from 35"C to 50"C. 

~'1e ets req uirement s of MIL·T ·212oo H and MIL·E·1 6400F. 

Tilt down ca rrying handle detenlS inlo (USlOm non·marring feet and serves as 
a tilt·up bail for bench use, 

S645 (without ballcry ) 
S745 (factory installed battery option) 
S870(factory install ed printer option - no t compatable with battery option) 

S 1 00 (for field installation of b:ltlery option) 

$75 .00 (R.F. Probe, 500 MHz) 
S"295 (High Vollage Probe. 5 kv) 
S350 (High Volta g.;- Probe . IS kv) 
5255 (6 Range AC/OC Current Shunt to lOA) 
SI O.OO (Fronl l'anc1 Du st (oveT) 
S40.00 (Rack MIg. Ears·· Single Unit . Right or Left Offset) 
S25.00 (Rack Mtg. Kit .. Two Units, Side·by Side) 
S I 00.00 (Carrying Case) 

>'0 
2. 54c", 

0" J1F!1!!!!u,r~c,,,~=_=l,,r;'m 
1.9Oc", 39.6c", 

SID£ 
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DIGITAL MULTIMETER 

FEATURES: 

• 25 RANGE, 4 DIGIT MULTI METER 

• 20% OVER RANGE ON ALL RANGES 

• OVERLOAD RESISTANT 

• " RECIRCULATING REMAINDER" • AI D CONVERSION 

• 10,000 HOUR MTBF 

• INTERNAL BATTERY OPERATION OPTIONAL 

• ISOLATED PRINTER OUTPUT OPTIONAL 

APPLICATIONS: 

• MEASURE AC AND DC VOLTS FROM 10 UV TO 1200 VOLTS 

• Patent Pending 

• MEASURE AC AND DC CURRENT FROM 10 NA TO 1.2 AMPERES 

• MEASURE RESISTANCE FROM 0.1 OHMS TO 12 MEGOHMS 

• COMPLETE PORTABILITY WITH BATTERY OPTION 

• FULLY ISOLATED MEASUREMENTS 
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DESCRIPTION 

Model 8 120A is a complete 25 range digital multimeter 
that can be used to measure ae and de voltages. ae and 
de currents, plus resistance. Each function has five 
ranges that all provide 0.01 % of range resolution and 
20% overranging. Maximum voltage sensitivity is lOuV 
on the 100 MV ae o r de ranges while maximum current 
sensitivity is IDnA. The 8120A's in·line , non-blinking 
readout displays polarity information. an averrange " I" 
and four fun decades of digits. 

Custom packaging of the BI 20A 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 o f 
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 ope rator error. 

Long-lived reliability is centered around the 8120A's 

use of Fluke developed recirculating-remainder analog· 
to-digital conversion. 11tis technique utilizes a simple 

resistive feedback network to serially determine and dis· 
play all digits. Thus the converters circui ts 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 II S/230VAC changeove r while the 
internal regulating circu its of the 8120A ope rate equally 
well at power line frequenCies of 50 -5 00 Hz. 

Battery operation for eigh t full hours o f multimeter use 
at sites remole from line power is optio nally available. 

The internally mounted , rechargeable battery o ption can 
be ordered installed in the 8 120A o r easily added by the 
user in the field . Battery charge is restored by operating 
the 8120A from line power and disconnec ting 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 8 120A provides positive, broadband rejection. A 
guard shield prevents common mode errors when the 
8 120A is line operated and optional battery operation 
ensures complete freedom from error causing "ground 
loops" even when the measurement is refe renced to a 

potential elevated more than a thousand volts above 

power line ground . 

HighJy Isolated Printer Output is a factory installed 

optio n that provides complete measurement information 
fo r primers that can accept DTL o r 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-te-digital 

converter into the printer output unit . Data p rovided is 
complete and includes polarity . function and range as 
well as aU digits. 

SPECIFICATlONS _______________________ _ 

DC VOLTS 

Ranges . . 
Resolution . 
Accuracy 

90 days, 15°C to 35°C. 

OC Input Resistance. . . 
Response Time to Rated Accuracy 
Noise Rejection . . . . . . 

Normal Mode. . . . . . 

Common Mode ( lk in low lead) . 

±.IOO MV , ±. IV, ±.IOV, ±.IOOV and ±.IOOOV (20% overrange , all ranges) 

0.01 % of range. (10 uv on 100 MV range maximum) 
±.IV to±.I000V Range ±.IOO MV Range 

±(0.02%of input +0.0 1 % of range) ±(O.OS% of input +0.02% of range) 

Constant 10 megohms on all ranges 
1.5 seconds 

Q£ MUk 
60 db 

120db 120 db 

1QJ:k 
47 db 

120db 

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

Polarity. . . . . 
Overload (without damage) 

AC VOLTS 

Ranges . . . 
Resolu lion . . 
Accuracy (all ranges) 

90 days, 15°C to 3S"C 

Input Impedance. . 

Response Time 10 Rated Accuracy. 
OC Normal Mode Volt age. . . . 
(h'crload . . . . . 

(de to 20 kHz. without damage) 

RESISTANCE 

Ranges . . 
Resolut ion . . . 
Accuracy . . . 

90 days. ISoC to 35°C 

Configura tion . . . . 
Current in R measured . 

Response Time 10 Rated Accuracy . 

Overload . . . . 
(without damage) 

DC CURRENT 

Ranges . . 

Resolution . 
Accuracy (all ranges) 

90 days, 1SoC to 35°C 

Burden . . . . . . . 
Response Time to Rat ed Accu racy 

Overload . . . . . . 

AC CURRENT 

Ranges . . . . 
Resolution . . 
Accuracy (all ranges) 

90 days, (SoC· 35°C 

Burden . . . • . . 
Response Time to Rated Accuracy 
Overload . . . . . . . . . 

Automatic, instantaneous select ion and display 
± 1200 VOC or i1700V peak AC applied continuously 10 any range 

100 MV. IV, IOV, 100V and IOOOV. (20% overr:mge. all ranges) 
0.0 1% of range. ( 10 uv o n 100 MV range maximum) 

50 Hz • 10 kHz ]0 . SO Hz and 10 . 20 kHz 

±'(0.2% of input +O.OS%ofrange) ±'(O.S% of input +0.1 % of range) 

I megohm shunl ed by < so pf. (tOOk n shunted by < 100 pf on 100 
MV range) 
3 seconds 
±' 1200V max imum (±'2S0V o n 100 MV range) 

IV to IOOOV Range 100 MV Range 
1200V applicd cont inuously 250V applied continuously 

Ik, 10k , lOOk . IOOOk and 10M. (20% ovcrrange, all ranges) 
0.0 1% of range (0.1 ohm on lk ra ngc maximum) 

IK · IOOOK Range 10M Range 

±.(O.OS% of input +0.01 % of range) ±(O. I% of input +0.0 1 % of range) 

Two terminal . constant current . 
0.7 mao on the I k range. decreasing by an order of magn itude per range 

to 0.7 ua on the l OOOkn range (0.1 ua on the IOMn range). 
2.0 seconds. (10 sees. on the IOMn range) 

IOKn to 10Mn Range Ikn Range 

230V nns applied continuously ]JOV Tms applied con ti:1uously 

±. IOO ua , ±. ! MA , ±. IOMA , ±. l oo MA , ±.I000 MA (20%0verrange, 

all ranges) 
0 .0 1% of range ( 10 na . on 100 ua range, maximum) 

±'(O.l% of input +0.02% of range) 

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

1.5 seconds 
Pro tected to 2 amp on any range 

100 ua, ) MA , 10 MA, 100 MA , 1000 MA (20% overrange. aU ranges) 

0.0 1% of range ( 10 na. on 100 ua range . maximum) 
50 Hz·5kHz 3Q·SOHz and5 · IOkHZ 

±(O.3% of input +0.05% of range) ±.(0.6" o f input +0,05% of range 

100 MV @ 100 ua inc reasing to 300 MV @ 1200 MA 

3 seconds 
Protec ted 10 2 amp on any ra'nge 
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SPECIFICATIONS 

ISOLATED PRINTER OUTPUT (Opt ion 8120A-02, factory inst alled ) 

Data Avaibblc 

Coding 

Logic Levels ~nd Definition 

Triggering . 

Trigger to Reading Delay 

Print Commands 

GENERAL 

MTBF 
Filter 

Selectiun 

Djspl:.ly 

Sample Rate 

Maximum Inputs 

" 1'11" to "LO" 

" LO" to "G UARD" 

"G UARD" lu "CI-IASSIS" 

Opera ting Power . 

Digils. Rnnge , Functions. Polarily 

84~ I BC D Digits. individu:.ll Hues for remaining ct:!!a 

Logic '']'' = +3.SV. Logic "0" =OV from TTL 7400 Series 
Two channel s pruvide Logic "1" and Logic " 0" Irig£cring 

400 111$. maximum 
Logic "1" \0 Logic "0" and complement both provided 

10.000 huurs 

::!-polc linc:Jf phase fil ler fur de valiS, cu rrent ,HHI resis tan..:c always "in" 

M:l1lual via mcdumicaJly interlocked pushbu tl ons 

Four decade neon in-line readout wit h polarity neon for de valls and 

fifth digit for 10% O\'crrange. Aut omatic dccimal1ocation. 

3 samples per second 

Sec "Overload" specificat iun by function 

100V de or peak ae 

I200V de ur BOV rms at 60 HI 
8 watts [!"Om I I SV/ 230V, ± I 0%, 50-500 Hz line with in tern;J1 battery 

option ~Ol inst;Jllcd. 

8 hams continu ous operation from the rechargeable nickel-cadmium 

b;Jtteries. 

Weight 8 pounds without b;Jtteries. (3, 6 Kg) 
10 pounds with batteries. (4.5 Kg) 

Sile 3 1/2" H x 8 1/ 2 W X I S" 0 (88mm x 2 161l11l1 x 38 1mm) 

Storage Temperature -40cC [0 +7SoC ( ~40°C tu +60°C with bal1erics). 

Operatin g Tcmp.:'ralU re DoC [0 +50°C 

T.;>mpcralUre Coef!1denlS (Apply outside of tem per;JlUre limits of "Accuracy" specilications) 

DC volts except 100 MV :t-(0.002S'II. of input +0.0005% of range)I"C 

IX Current and 100 MV :t-_(.0035% o f input +0.005% of r;lI1ge)rC 

AC. Volts and Curre11l ±.(0.0 15% of inpul +O.OOS'ii of range}/"C 

KQ ranges. . ±(0.0035'k of inpul +0.00 I % of range)tC 

10 MQ Range ± (O.O I;r.. of input +O.OO",! %- of range)tC 

Humidity R:'l1lge . 8()!,,.f- R.H. lIlax. :.11 telllp. < l SoC. 7(1"/0 R .H. max. from 35°C to 50°C 

Shock and Vibration Meets requirements of MIL·T·21200i-l and MIL·E-I64ooF 

1-oloul1ting 

Price: Modd 8120A 
Mode18 120A~01 

Model 8 I 20A 02 

8 120A~01 Kit 
Accessories: 80-RF 

80F-S 
80f-15 

M03·2oo-607 
M03·200-606 
M03-203 · 700 

C-82 . 

Tilt d own carrying handle dele11lS into cuslom non·marring feel and 

serves as a lilt·up bail fo r bench usc. 
$745 (without battery) 
5845 (factory installed battery option) 
S8 70(factory installed printer option - not compatible with b;Jt\cry 

option 
5 I 00 (for field installation of bat tery option) 
S7S.00( R. F. Probe. 500 MHz) 

5295 (I-ligh Volt a!!r Probe. 5 kv) 
5350 (High Voltage Probe. IS kvl 
540.00 (R;Jck Mounting Kit 
$25.00 (R:lck Mou nting K!t 
SIO.oo(Front l' :lI1el Cover) 
5 100.00 (Carrying Case) 
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Militarized DMM 8125A 

FEATURES: 
• MIL-T·21200l , Class 2 (Flight Line) 

Specifications: 

DESIGN AND CONSTRUCTION 

COMBINA TlON CASE 

TEMPERATURE, OPERATING & NON-OPERA TlNG 

AL TlTUOf. OPERA TING & NON-OPERA TlNG 

HUMIDITY. OPERA TlNG 

ELECTROMAGNETIC INTERFERENCE 

SHOCK 

VIBRATION 

SAND AND DUST 

SAL T ATMOSPHERE 

• Complete Ruggedized Multimeter 

• Four Full Digits Plus Overrange 

• Optional Self-Contained Battery Power 

• Protected Against Damage From Overload 
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DESC RIPTI ON 

Fluke Model 8125A is a compact, rugged, truly portable 

militarized digital multimcter with extreme reliability 

and recalibration interval s as long as one year. It mee ts 
the stringent Class 2 environmental requirements (except 

"explosive conditions") of MIL·T·21200L when opera
ted from 50·500 Hz., I ISV/ 230V line power. If line 

power is not available, optional, self-<:ontaincd, re

chargeable batteries provide for eight hou rs of conti rm 

ous operation while maintain ing the 8 125A's ability to 

perform in the same Class 2 environments over a O°C to 
+SSoC temperature range. 

A MIL combination case comple tel y encloses the instru

ment. Its detachable cover pro tec ts 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 muhimeters standard functions include fou r 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 providesforhigh common 
mode reject ion when the 8 12SA is line power operated 

while battery operation allows complete immunity 

from common mode errors due to "floa ting" voltages 

or "ground-loop" currents. 

An in-line readout displays pola ri ty, a "I" for 20% ove r

range and fcur full decades of digits with automatic 

decimal positioning_ Sealed pushbutton switches selec t 

SPECIFICATIONS 

ranges and functions while a scaled toggle switch applies 

line power. Internal heaters automatically energize at 
ambien t temperatures below O°C when the instrument 

is line-powered. Th e "LOW TEMP" lamp indicates tha i 

the heaters are "ON". 

Al l analog inputs arc scaled for processing through the 

same operational am pl ifier prior lo_digitization in the 

unique, Fluke designed. "Recirculating Remainder" ana
log-w-digital converter. The converter uses only one 

decade of BCD counter an d resistive ladder network 

to sample Ihe input and seriall y determine and display 

all digits. A unique capacitor register is used to hold 

the digits between samples. A low parts cou nt and low 

instrument power consumption result from the efficien t 
use of analog circuit ry combined with the digitizing 

technique. 

Line power is applied through the front panel of the 

instrument. All fuses and in dicator lamps are frol1l 

panel mounted. A concealed slide switch at the rear 

of the instrument's chassis is used for selection of 

11 5v 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. Th e battery is automatically charged 

when the 8125A is operated from line powe r. Dis

connecting the line cord enables battery opera tion when 

the ambient temperature is greater lhan O°C. lllermo

stat interlocks provide for line operation onl y with 

energized heaters from O°C to -40"C. 

OC VOLTS 

Ranges 
Resolution 
Accuracy: 

± I V, ±' I OV. ±I ClOV and ±' I OOOV. 20% overrange all ranges 
0.01 % of range ( 100 uv on 1 V range maximum) 

90 days. 20°C to 30°C 
6 months, I SoC 10 3SoC 
I year, I SoC to 3SoC 

Temperature Coefficient 

DC Input Resistance 

Filte r 

Settling Tim e to Rated Accuracy 

±(0.01 % of input + 0.01 % of range) 
±(0.01 % of inpul + 0.02% of range) 
±(0.02% of input +0.02% of range) 

±(O_ooIS% of input + 0.00 1% of range)tC 

Conslanl 10 megohms on all ranges. 

Switch selected 2-pole, linear phasc ac tive filler. 

0.25 seconds with filter out. 
1.2 seconds with filter in. 
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Rejection . . . . . INTERFERENCE FREQUENCY 

60 .. ll 50 Hz 

DC FILTER FILTER FILTER FILTER 

IN OUT IN OUT 
COMMON MODE 120 db 120 db 100db 120 db 100 db 

(I Kf/: in Low Lead) 

NORMAL MODE 

Polarity. 

Overload 

AC VOLTS 
Ranges . 
Resolut ion . 
Accu racy : 

90 days. I SoC to 35°C 
6 mon ths. 15°C to 35°C 
1 year. J 5°C to 35°C 

Input Impedance. . _ 
Selliing Tim e to Rated Accuracy 
Maximulll DC Normal Mode Voltage 

Overload 

RESISTANCE 
Ranges . 
Resolution . . 
Accuracy 

90 days. 200 e to 300 e 
6 months. 15°C to 35°C 
I year. 15°C to 35°C 

Configuration . . . 
Current in R measured 

Setlling Time to Rated Accuracy. 
Filter Out 
Filter In 

Qverlood : 
IK Range 
10K · 10M Range 

Open Terminal Voltage 

ENVIRONMENTAL 

Operating Temperature . 

-NOTE : 

. -- - -- 60db 20 db 47 db 

Common Mode Rc/ccnoll OfJ/JrOOc/ICS //Ifill/I)' WllCII IIIstnmmll lS 

barrcT)' olJeroted 1~;'1i lille cord discoIIIIC(: fed. 

Automatic. instant:lIIeOlls selection and display. 

9 db 

:t 1200 VDC or :t 1700V peak AC can be applied continuously 

to any range wi thou t damage . 

IV. 10V. looVa nd I(X)()V . 2~overrange on all ranges. 
0.01 % of range. (I 00 uv on 1 V range maximum) 

50Hz · IOkHz 30 -50 Hz and 10· 20kHz 
.t(0.2% of input + 0.05% orrange) 
#0.2% of input + 0.08% of range) 
±(O.2% of input + 0.1% of range) 

1 megohm shunted by < 150 p.f. 
2.8 seconds 

±(O.S% of input +0.1 % of range) 
:t(0.5% of input +0.1% of range) 
:1:(0.5% of input + 0.15% of range) 

± 1200VOC NOTE: TIle sum of OC Nonna! Mode Voltage and 
peak AC voltage must not exceed ± 1700v. 
± 1200 VOC or ± 1700V peak AC from 30 Hz to 20 k l-lz can be 
applied continuously to allY range without damage. 

IK. 10K, lOOK , IOOOK and 10M . 20%0verrange on all ranges 
0.01 % of range (0.1 ohm on I K range maximum) 

I K - 1000K J..Q.M. 
±(0.02% of input + 0.01% of range) 
:1:(0.02% of input +0.02% of range) 
:t(0.02% of input +0 .03% of range) 

Two terminal , constant current 

±(O.OS% of inpu t +0.0 I % of range) 
:t(0.07% of input +0.02% of range) 
±(0.07% of input +0.03% of range) 

0.7 ma on the I K range . decreasing by an order of magnitude per 
range to O.7ua on the lOOOKQrange(O. 1 ua on the 10Mnrange) 

I K - IOOOK .!.Q.M 
0.25 seconds 
1.8 seconds 

2.8 seconds 
10.0 seconds 

130V RMS may be applied continuously without damage. 
230V RMS may be applied con tinuously withou t damage. 

+SV maximum on any range ( Isola ted by source resistances increasing 
in decade steps from 10k f/: to 10M n with increasing range). 

_ 40°C to +SSoC (Line operation only below O°C and interm ittant 
opera tion to +7 1°C) 

NOTE: Internal temperature remains above O°C on line operation . 
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ENVIRONMENTAL (Cont.) 

Storage Temperature 
li umidity Range 

Altitude 

Vibration 

Shock 

Electromagnetic Interference. 
Sand and Dust 
Salt Atmosphere 

GENERAL 

Selec lion 
Display . 

Sample Rate 
Maximum Inputs: 

"HI " to " LO" 
" LO" to "GU ARD" . . . 
"GUARD" 10 "CHASSIS" . 

Tempera ture Coefficients . . 
(Apply outside of lemperature ranges of 

"accu racv" specifications.) 

Power 

Heater Power 

Weight 

Size: 
Linear dimensions 

Volu me . . 

Prices: 
Model812S A 
Model 8125A· 01. 

- 6t'C 10 +8So C. (- 6:tC 10+60"C with battery op tion installed) 

010 100% R.H. (Meets paragraph 3.2.19.2 of MIL-T-2I 2ooL) 

Operating: 10.000 feel. 
Non·Operating; 50,000 fee l. 
Withstands continuous vibration along each of the mutually per· 
pendicula r axes as follo ws: 

Frequenc), Ran ge 
5to l 5 Hz 

ISIo25 Hz 
25 to 55 Hz 

Double Amplitude 
0.06 inch 

0 .04 inch 
0 .02 inch 

Withstands 18 impac t shocks of 20G · 3 shocks in opposite direc· 
tions along each of the mutually perpe ndicular axes. 
Meets MIL STD 46 1 A Class B Notices 1-3 

Meets paragraph 3.2 .1 9.6 of MIL-T·2 12oo L 
Meets paragraph 3.2. 19.8 of MIL-T-2 1200 L 

Manual via mechanically interlocked pushbutlons. 
Four decade neon in-line readou t with polarity neon for DC volts. 
and fifth digit for 20% ovefTange . Aut omatic decimal loca tion. 
3 samples per second. 

See "Overload" specifica tion by funct ion. 

100V DC or peak AC. 
1200V DC o r 230V RM S at 60 Hz. 

OC ±(O.OOI 5% of input + 0 .001 % of range)f C 

AC ±(0.0 1 5% of input + 0.005% of rangc)f C 
Kn ±(0.003% of input + 0.001% of range)( C 

10 Mn ±(0.OO8% of in put + 0 .001 %of ra nge)t C 

3 waIlS du ring 8 hou rs of continuous operat ion from rechargeable 
nickel<admium batteries. 
8 wails line operated , with heater "orr' and batteries cJllu ging. 

Line voltage is II S/ 230V AC, ± I 0%, 50 - 500 Hz. 

125 WaIlS Max imum 

< 20 Ibs. wi th out batteries (9,08 Kg) 
< nibs. with batteries. (9,988 Kg) 

20.l9"long(with cover on) x 6.63" high x 9 .84" wide 

(5 12.8 mm x 168.4 mm x 249 ,9 mm) 
0.762 ell ft. 

$ 1995 
S219S (Factory install ed battery option). 
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Digital Voltmeter 8200A 

FEATURES: 

• 0.01% ACCURACY with FULL AUTORANGING 

• 411 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 Coup'Bd 

• 6 Ranges of Resistance 

• Isolated Data Output 

• Isolated Remote Control 

• Isolated 4 Termina' Ratio 

• low parts count due to FLU KE's Patented 
Recirculating Remainder A·tc>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 de DVM that can easily be 

expanded into a 400 readings per second systems multi
meter by installing a family of plu g-; n options. Standard 
features of the basic instrument include 60% OoIerrange. 
a switched filter for assured broadband noise reject iOl1, all 
push button selection, autoranging, automatic polarity 
selection and display as we ll as full guarding. The in-line, 
flOfl·blinking readout displays polarity. the overrange digit 
and four full decades of digits with automatic decimal 
point location . Illuminated indicators designate the func 
tion selected. 

Analog Options 
Multimeter oPtioos include 2 ranges of de millivolts (option 
'{)21.4 ranges of True AMS ae volts (option ·09) or 4 ranges 
of average responding ae vol ts (option -01), 6 resistance 
ranges (option ·031 and an isolated external reference· ratio 
input (option ·041. The extremely well isolated system 
options are the Data Output Unit (option ·07) or the Printer 
Output Unit (option -06) and the Remote Control Un it 
(option -08). All options may be added in the field by the 
user at any time. 

1 microvolt to 1200V de voltage measurement capability 
VoIith 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 ex ternally triggered. The filter can be selected for posi· 
tive noise rejection on all 6 resistance ranges. 

Correct. fast digital readings of waveforms rich in harmon ics 
and/or possessing high crest factors are assured when the 
True rms ac volts optioo 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 facton 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 n /kn/ 
Mn autoranging can be digitized by the 8200A when it is 
equipped with its ohms converter option 03. 

CNerload protection prevents damage to the option or OVM 
even if 120 VAC line voltage is misappl ied 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 greatety 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 8200A. Output is DTL{TTL compatible 8421 
BCD for parallel acquisition. The 8200A may be triggered 

up to 400 times a second via th is 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 compat ible and 

are designed to permit the multiplexing of several 8200A's 
00 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 chara cter in 

multiples of four·bit words. A single control line enables 

automatic time delays that allow for futl setting of the 

analog input prior to digiti zation of the data transferred. 

Two flags provide continuous measurement status Infor· 

mation fo r 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 . 
catioo Bulletin AS·10. 



Specifications/Mainframe/DC Volts 

INPUT 

Ranges 

.:t t V 
± I OV 
.t IOOV 
± l000V 

Input Impedance 

'Shunted by less than 

1010 ohms 
107 ohms 
107 ohms 
107 ohms 

130 pF . 

ACCURACY .it'*' of inp.rt + % of r1Ill!J! ) 

90 day , 23° C ±SOC 
1 year, 23"C ± S"C 
(To 160% of range) 

Temperature 

± IV Ihru 

+ 1 OOOV ranges 

(0 .01 + 0 .01) 
(0.0 2 + 0 .03) 

Coefficient ± (O.OOI + O.OO 1) ; C 

(- lOoC to I SoC and 2SoC to SOoC) 

NOISE REJECTION 
(3) (4 ) 

Common Mode: 

Unbal ance Resistance: 
131 

Normal Mode: 

DC 

> 140 dB 

1 kQ 

Resolution: 

Overrange: 

Overload : 

Input Offset Current: 

Response Ti me 

Filter Out: 

Fil ter In : 

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

60% (± 12QOV max on ;t l000V 
range) 

± 1200V de or 11 OOV rms may 
be con tinuously applied to any 
range without damage. 

l ess than 50 pA. 

2.25 msec (series of steps on 
same range) (11 (2) 

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

500 msec (smgle readmg or a 
senes of steps) ( 1) 

'" 
To . rt!admg WI/hin 0.0'" 01 riJf>gtt when measurmg step 
ch/J"~ ,'"pulllfnd ulmg external trigger. 

(21 IrtCludes Buller Amp"'''e, Sl!u llng t"me of 2 mse.: ma".· 
mum ro w.thln 0.01 " of input step. Jef/ " Timeout' 
Disllbled" time diagram on Page 9. 

Filter In 

> 140 d B up to 60 Hz 

1 kG 

> 60 dB at 50 Hz 
> 65dBat60 Hz 
> 100 dB 200 Hz & above 

Filter Out 

> 110 dB or I digit which
ever is grea ter 

lOon 

(31 The no,mal mode IlfId common mode reject.on lire nOI Nne frequency harmonic oriented due to the brood band response of an 
active 4 IJO/e tilter ,nd. Iherefore. will reieet r;,ndom noise IH mOil freq~rtC;tn. 

(41 Common mode rejection specificlltions lire mslntairted wi th Bny COmbination of options In,ralled and a,e unchanged with lhe 

use of grounded devices wit" tfle remote control. datil ou tput or printe, output options. 
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Specifications/General 

AID Conversion Technique: Recirculating Remainder 

Digi tizing Time : 2.5 milliseconds 

Sample Aperature: 500 microseconds (at AID 
conve rter 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 ran ge change) 

External Trigger: 25 mi lliseconds : MV/VOC and 
n/kn/Mr1:. Filter "out" 
250 milliseconds all other 
combinations. (1) 

Internal Trigger: 250 milliseconds 

(11 Extt/mal " iggtl,;ng is ltCCompl;shed vii. Data Outpur or 
Prinfllr Output Opriolll. 

Filters : 

Temperature: 

Altitude : 

Humidity : 

Power : 
(Including 
options) 

4 pole active filter for dcvolts 
and resistance measurements, 
3 pole active filter for milli
volt measurements . 

Operating 

- IO"C 10 +5Ifc 
10,000 feet 

Up to 90% AH 
- lOoe to +2SoC 
Up to 80% AH 
+2S"C to +50° C 

11 5V/ 230V±10% 
50 to 440 Hz 
Less than 25W 

Storage 

-40° C to +7 5° C 

50,000 feet 

Range Selection : Manual , Automatic (standard), 
Remote (opt ional) 

Function Selection: Manual, Remote (optional) , 
Autorange, MVOC/VOC, 
S1/kn/Mn, VAC, FILTER , 
EXT , REF , (optional) 

Function Annu nciator: lamp indica tor for each func' 
t ion selected. 

Display: 

Overload Limits: 

In·line, neon·t ube display of 
polarit y, overrange digit and 
4 full decades of digits with 
automatic decimal placement. 

(Maximum voltage that may be continuously applied with· 
out damage) 

" Hi" to " La" : See individual functions un· 
der "Overload" 

" Lo" to " Guard": ±,100V dc or peak ac (2) 

(2) A prQf« f lon circuit C/lUl e$ /I warning lamp 10 illuminat" wh"" 

thl,Umi , II tlJtceffdtuJ. 

" Guard" to " Chassis" : ± 1000V de or peak ac, maxi· 
mum common mode voltage 
for any funct ion. 

Shock and 
Vibration: 

Weight: 

Size: 

Meets MI L·T·21200l 
and MIL· E· I6400F 

Less than 15 Ibs 
(7, 8 kg) 

3W' H X 8%" W X 15" 0 
(88 mm X 216 mm X 381 mm) 

Warm·up Time : 20 minu tes to 1 year accuracy , 1 hour to 
full accuracy . 

Specifications/DC Millivolts/Option 02 

INPUT 

111 Ranges 

± 10 mV 
.t l00mV 

Input Impedance 

1010 ohms 
10100hms 

(I) AutQTllnfl/!$ bflt_ de milHvolu lind de ~Qlu. 

Resol ution : 

CNerrange : 

0.01 % of range (I uVon 10 mV 
range) 

60% 

Overload : 

Zero Stability : 

Input Offset Current: 
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± 1200V de or 11 OOV rms for 
15 seconds 
± 300V dc or rrm continuously 

Less than 10 uV. not using zero 
control for 90 days 

Less than 10 pA 



Response Time 

Filter Out: 2.25 msec (Series of steps on 
100 mV range) (2) (3) 

3.75 msec isingle read ing and 
first reading of a series on 
100 mV range) (2) 

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

ACCURACY (% of input + % of range) 

± IO mV range + I 00 mV range 

90 days, 23° C ±5° C (0.Q1 + 0 .02) (0.Q1 + 0 .01) 
(To 160% 01 rangel 

Temperature 
Coefficient 

_10° C to ISoC and 
28° C to SOoC 

(0.0 + 0.02)f C (0.0015 -to.OO2V" C 

NOISE REJECTION 

141151 
Common Mode : 

Unbalance Resistance : 

Normal Mode: 

oc 

> 180 dB 

lkn 

Filter In : 2 sec Isingle reading or series 
of steps on either range) (2) 

(2) To II reading •• "tlun 0.0' " o( r~nge whlln mellSuring Irep 
chllnge Inputs lind using (Illtemill (ri~r. 

{3} /nc/udlls Buffllr Amp/ifillr Seming time of 2 msec mllJtlmum 
to within aD, ,, of input Hep. we " Timeout, O iubled" t ime 

dllIgrllm on PIIgII 9. 

Filter In 

> 18Q dB up to 60 Hz 
on ei ther range 

lkn 

> 75 dB at SO Hz 
> BO dB at 60 Hz 
on 10 mV range 
>5S' dB at SO Hz 
>sO dB at 60 Hz 

on 100 mV range 

Filter Ou t 

> 140 dB up to 60 Hz 
on 10 mV range 
> 130 dB up to 60 Hz 
on 100 mV range 

.kn 
(I n max between 10 and 

guard) 

(4 ) The norm~1 mode ~nd common modll rejection ~re no/ lin. frequency h~rmonic of/ented due 10 the broad band reJponse 
o f lin lICtiv. 3 pol" filrer lind, rller"forll. will r"j«' random nOISe .I, most freqUllnc,,,$. 

(5) Common modfl rejection specification' fife maintltined with IIny combinlttion 01 options il1stltlled lind are unchanged with 
tfle US" of grounded device, with tfle femot" control. ddtll outfJut or printer output options. 

Specifications/True RMS AC Volts/Option 09 

INPUT 

Conveoion : 

Ranges 

lVac or ac + dc 
IOV ac or ac -+ de 
lOOV ac or ac + dc 
lOOOV ac or ac + de 

True rms responding 

25 

Response Time: 

Resolution: 

Overrange: 

500 milliseconds max imum to 
Within 0 .1% fo r reading greater 
than 10% 01 range. Double in dio 
ca ted time lor readings less than 
10% of range . 

0.0 1% of range (100 uV on I V 
range) 

60% (1 1OQV rms mall;. input on 
IDOOV range) 



Oierl oad : 

Superi mposed 
DC: 

Input Impedance: 

1100V rms or 1500V peak may 
be continuously applied to any 
range without damage. 

±11OOV de (peak ac plus de 
not to exceed ± 1500VI maxi · 
mom 

1.0 Megohm shunted by < 130 pF 

Crest Facto r: 

Noise Re jection: 

(11 
ACCURACY (% of input + % of range) From 0 .001 V to ll00V 

90 days, 23° C ±SoC 
(To 160% of Range) 

DC 
2O Hz · 50 Hz 
50 Hz · 10 kHz 

10 kHz· 30 kHz (31 
30 kHz · 50 kHz (3) 
50 kHz · 100 kHz (3) 

100 kHz - 300 kHz (3) 

Temperature Coefficients DC, 20 Hz · 10 kHz 
_ lOoC to l SoC and 2SoC to 50° C 

121 
AC Only Mode 

(0.5 + 0.02) 
(0.1 + 0 .02) 
(0.2 + 0.04) 
(0.3 + 0 .1) 
(1.0 + 0.3) 
(2.0 + 0.5) 

(0.004 + O.OOll t C 

01 I'Kth inpvtl 8bov~ 500V. mulitply ;securollCy by 2000V ~ V input 

2000V 

(2) DirtJct c(}fJpI~d - FIL TIRMS bvtton in 

A C coupltd - FIL TIRMS button our 

Progrllmmab/e using Filter program Line in Remote Control Option. 

(3) Input I/Oit X heru product should not eKcl!ed 2 X ,0'. 

Specifications/Resistance/Option 03 

INPUT 

Ranges 
111 

Forcing Current 

lOOn 10 rnA 
1 kn 1 mA 
10 kG 100 uA 
100 kG 10 uA 

1000 kG 1 oA 
10 Mn 100 nA 

(tJ Aurorlln~s betWNfl til fft;tt.nce ran~s. 

Resolution: 

Oierrange: 

0.01 % of range (10 mn on 
100 n range) 

60% (16 Mn on 10 MS1 range) 

ACCURACY (% of input + % of range) 

Oierl oad : 

loon: 
1 kn- l 0Mll: 

Configuration : 

Voltage Across 

Unkno wn Rx: 

Open Terminal 
Voltage: 

Ranges: lOon l kn - 100 kn 1000 kn 

7 at Full Scale, increasing 
downrange per 

7X V range 

V input 

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

121 
AC + DC Mode 

(0.1 + 0.04) 
(0.5 + 0.04) 
(0.2 + 0.04) 
(0 .2 + 0.06) 
(0 .3 + 0.12) 
(1.0 + 0.3) 
(2.0 + 0.5) 

10.004 + 0 .004) t C 

30V rms (fused·spare su pplied) 

130V rms maximum withOut 
damage . Overload in excess of 
130V to 1000V will not damage 
active circuit components. 

Two Terminal 

1.0 Volts al 100% of range 

1.6 Volts at 160% of range 

+1 0 Vola maximum 

10 Mn 
9J days, 23°C ±SoC 
(To 160% of range) 

(0.03 + 0 .021 (0.01 + 0 .0 1) 10.0 2 + 0 .0 2) (0.1 + 0.021 

Te mperature Coe ff icients 10.002 + 0 .001 It C (0.001 + O.OOl lf c 10.005 + 0.0021t C (0.015 + o.ollf c 
- 10"C to lSoC and 2SoC 10 saoe 
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RESPONSE TIME 121 

Ranges: lOOn - 10 kS1 100 kS1 

Filter Out (3) 2.25 mse<: 2.25 mse<: 
(Series of steps on same 

range) 

Filter Out 3.75 rnse<: 3.75 mSe(; 

(Single reading and first 
reading of series) 

Filter In 
500 ""'" 

550 msec 
(Single reading or a series 
of steps) 

(2) To II reMiing within 0.01 $ of 'lH!ge when tmllJuring ,rep 

change inputJ IIfId using flltrernll' trigger. 

1000 kS'l 10 MrI: 

4.5 rnse<: 30 """ 

5.75 rnse<: 30 msec. 

1.2 sec 7.0 sec 

(3) /fl(;I/lMJ 8ufffj' A mpfifif/r SeWing rime of 2 mSIIe flVl/i· 

mum (0 wifhin 0. 0' 5110 of inpu r step, ue ' 'TifIVoutJ 
Oisl.lbI.d" rime di~r.m on Pllf/I1 9. 

Specifications/ AC Volts/Option 01 

INPUT 

Conversion : 

Ranges 

IVae 
IOVae 
l 00Vae 
l000Vae 

Average responding, calibrated 
for RMS 

O¥ertoad : 

SUperimposed DC: 

Inpu t Impedance: 

Response Time: 

l100V f m$ or 1500V peak may 
be continuously applied to any 
range wit hout damage. 

±1100V de (peak ae plus de not 
to exceed ± 1500V) maximum 

1.11 Megohm ± O.2%. shunted 
by < 130 pF 

Resolution: 0.01 % of range (100 uV on I V 
range) 

Noise Rejection: 

500 milliseconds maximum to 
within 0. 1%. 

Common mode with 1 DOn 
unbalance in either lead, de 
to 60 Hz, 120 dB minimum, 

Overrange: 60% II 100V rms max. input on 
lOOOV range) 

ACCUR AC Y (% of input + % of range) 

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

30 Hz - 50 Hz 
50 Hz - 20 kHz 
20 kHz - 50 kHz 
50 kHz 100 kHz 

0.001 V to 500V 

to.5 + 0 ,02 ) 
(0. 1 + 0 .0 2) 
10.2 + 0 .0 2)(1) 
(0.5 + 0.02) OJ 

SOOV to l100V 

(0.5 + 0.0) 
(0.15 + 0,0) 
(0.2 + 0 .0 )11 ) 

Temperature Coefficients (0 .004 + O.OO4lt C (0.004 + O.OO4lt C 
_ 10° C to lBoC and 2BoC to 50°C 

(1J Input vol t X Mrrz product should nor ~J(cHd 2 X ,07, 

Specifications/Isolated DC External Reference/Option 04 

MAIN INPUT 

Ratio Range 

±O. I : l 
± 1.0:1 

± IO:l 
±IOO: l 

Corresponding DC 
Voltage Range 

± lV 
± lOV 
± IOOV 
± IOOOV 

(1J R~qu;'el ReI( Input, Option ·05 
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Resol ution: 0 .0 1% of de voltage range 

~errange : 60% (1200V maximu m on 
± 100: 1 Ratio Range ) (2) 

121 " Input Voir. R.n~ 

" Ref VOltiJ(Je Rgnge 
musr be leu rhan 1.6 
for non·overr,nge ,.8din!}. 



Overload: 

Reading VI Ratio : 

REFERENCE INPUT 

Type: 

$ampl e Time: 

Voltage Range: 

Impedance: 

Isolation : 

ACCURACY 

±1200V de or l100V rms 
may be continuously applied 
to any range. 

10 X Ratio 

Isolated 4 ·wire 

500 usee period just prior to 
500 usee main input aperature 

-+lV to -+11 V 

1 Megohm ±0.1% 

Input Lo and Reference Lo 
difference not to exceed -+av 
and -6V 

Other Modes: 

().ierload : 

Noise Rejection : 

Normal Mode : 

Common Mode : 

&ttl ing Time: 

DC mV/ DCV. ACV/DCV and 
n / DCV are available when corres· 
ponding main input options are 
instal led. 

Absolute value of V Reference 
plu s difference in potential of 
Reference La and Input La 
must not exceed 25V 

25 dB at 60 Hz 

80 dB with -+ I OV reference and 
up to 1 kn unbalance 

1 second max imum to 0.01 % of 
reference range for step change 
of reference voltage. 

±fO.Ol % of reading + 0.01% ( IOV) of dc voltage range ) 
Vref 

Temperature Coefficient 
- 10" CtO 18° C and 28° C to50" C 

±-10.00 1% of reading -+0.001 % ( IOV) of dc voltage range)f C 
V ref 

Specifications/System Options 

Isolated Data Output Unit, Option 07 
Data Ava ilab{e: 

Coding: 

Logic Levels : 

Digits. polarity .range . functions 

8421 BCD. Digits and range 

1 ~ +5V . 0 = OV (Series 930 
DT L with 6k pull up) 

Maximum Trigger Rate: 400 per second 

Flags: 

Acqu isition: 

Ready . overload 

Full parallel or serial by charac 
ter in mult iples of 4 bits 

TIMEOUT ENABLED MODE 

Opera tion of the 8200A 's D.O.U. in this mode provides 
a "Timeout" that prevents the 8200A from providing 
digi tal outputs un tit the specified input "response t ime" 
has elapsed. An external tr igger init iates the delay whose 
duration is internally determined by the 8200A. At the 
conclusion of the delay. the 8200A automat ically reads 
the settled input and transfers the reading to the Data 
Lines. 

"" .. ,""'" 
~' ~D"""" 
D ATA " MOl 

" .. , 

-, 
• 

~., . .... <10" ...... ....... .-____ _ 

. .... ,._ -. .. o." ...... __ ~U , ..... -... _., ~ 
!--- .. ~::-::;:. ::.::.':::: ';'. -----I 
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Automatic Adaptive 
Timeouts 

Data linet: 

Serial Outpu t: 

fu..cl'ONIIIANG I 111 

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

Blanked during digit izing time 

Serial by 4 bit or mult iples of 
4 bi ls. Requires eICternal se
qJencer. 

'OTA~ "MEOUTMIAIUIIIOAT 
IIlAOY flAO OUTPUT All "MU 

VOC WlTHOUr "lUII 1. 111. 'IID. ,ODD '~...s[C 

VOC Wlnl 'IlUII ' . 'a. 1110. 'ODD 5:lO""SE C 

MVOC ..... THOUT fil H II ,g. ,oo 'N""nC 

MVOC ""01 "lTlII'ct 'OIl l.' SIC 

VA(: '. '0. 'lID. 'ODD _...sEC 

n WITHOUT "lTflllllO """nc 
n MTH filTlII ' 00 ~M!iIC 

_n "'THOUT III TEll I. '0. '00. ,_ n ""SIC 

II n ... TH .. ~TlII I. '0. '00. '_ ' .J Sl C 

MlM!lWlTtlOUT fllTEII .. t;MS(C 

IOMn .... ," "lUII , ..-SlC 

IIANOt CHANOES .0.00 TO ""'OUTS 

voc. MVp:;. n Kn ...n ""tHOUT lOMSlCl II.lNGI CHA~[ 

"lTEIICAlUO 

All OTHEII CONOIT'ONS ~ ..... lCIIIAMGI CK~NGf 

1/1 11 "_, .. _,."""'*,, '''' ," I 0..., ........ " ... , 1 ..... _, " .. £ . ... ~ II~'",,><. 
_M 



TIMEOUT DISABLED MODE 
The unique Fluke Recircula ting Remainder A·to-D con· 

version technique permits the 8200A to maintain its 400 
readings per second speed while measuring swi tched inputs. 
As the diagram below shows, the 2 ms sett ling time fo r 
8200A's Buffer Ampli f ier used on the 100 MV - l 000V 
and 100n · l00kn ranges (fil ter "our') can be timed to OCGur 
during the 2 milliseconds interval between the end of one 
"sample aperture" and the beginning of the next. The 
slower ranges and funct ions may also be sampled at 400 
readings per second but may not be switched or be widely 

varying in amplitude. 

Simplifi., SV1 t.." Diagram CONy_o.. _. 
DU .. 

.~,"lM 

CONTotOI. L'" 

___ ~,!!1~'~~~0l. ___ 

e' ~I ~c. _ 

T 

SERIAL OUTPUT CAPACITY 

Data on the output lines is normally present in parallel. 
HalNever, parallel bit , serial -character data t ransfer in 
ITlJltiples of four bits, is achieved by appropriate address· 
ing of ei ght D. O. U. control lines. 

Figure A indicates how independent addressing of these 
lines can provide all data on only four lines to si mplify 
the interface required for ASC II formating or card punch 

operation . 

Figure B illu strates grouped addressing of the con trol 
lines to serially provi de a compu ter with all 8200A data 

011 two sixteen bit words. 

TIMING 

,,' 
C:OO<H~TU 

.1'l"TU~r 

D.U LIt""~ 

CO .. .,." OL ll .. n 
' '' Dt: .... pot .. .,.L¥ 
DfO ••• n CD 

FIGURE A 

CO"' ''OL l' ''U 
OH".no IN .,. .. 0 
c"oul's o r rou~ 

FIGURE 8 

... UI 2.i 

i D.O.u . 

, .. . .a ..,. 5.0 1 .2111 ... 

r ~Ou" OU "'~U' L '''U 
."ovlor .LL D.'. ' .. 
ItC .. T ~OU~ .,T "O .. O~ 

"" TfI; " OU TP UT L' N U 
.~OVIO. "Ll 0."'" ' N 
TWO II .', "'O~O' 

Isolated Remote Control Unit, Option oa(1) 
Control Levels : 

logic l evels: 

Input Definition : 

Control Command Storage 

O · function called, 1 '" fun ction 
inactive 

o s contact closure or OV. 1 ., 
open or +5V 

Series 930 DTL 

Storage: Continuous or addressed remote 
con trol of instrument . Triggered 
address control allows the 8200A 
to "latch" to inpu t commands. 
Following latch, the commands 
may be removed but the functions 
and ranges commanded will con· 
t inue to be in effect until the 

Interfocks: 

No Call : 

Rag: 

next address trigiJlH. 

Incompat ible functions or simul· 
taneous ranges cannot be called. 

Volts DC and autorange called. 

+5V through 6kn when the Re· 
mote button is depressed. 

29 

(" Remote ContT()/ U(ll t requi res +5 V power (105 mA l from 

o.t. Outpu r Unit or , x ternill POWfJr IUpply which e .... be 

luppli,d IS /I l peel. i rem. ContllCt fllCtory l or lunh,f tIIIlllill. 

MULTiPLEXED REMOTE CONT ROL CAPACITY 

The "control command storage" mode of operation permits 
srveral 8200A's to be controlled via a common set of 12 
lines. The simplified diagram indicates how address lines 
are used to route (he commands in to the appropriate DVM's 
A. C. U. The command is entered when the address line is 
energized and ignored when the address line is de-energized. 

UOO A NO . 2 

OTHER 
8200 ..... 



Isolated Printer Output, Option 06 

Data Available: Digits, polarity , range 

Coding: 8421 BCD digits and range 

Logic levels: 1 '" +5V, 0 ~ OV (Ser ies 930 
DTL with 6k pull up) 

Maximum Trigger Rate: 400 per second (Timeout Dis
abled mode diagram on Page 9. 
applies .) 

REMOTE 
L 

DC EXTERNAL 
NCE 

TRU RMS 

Rear Input , Option 05 

Connector: 

Connections: 

Capacitance : 

5 pin located on rear panel. 

In parallel with fron t panel 
input terminals . 

Adds less than 75 pF. 

LLiVOLTS 

FLUKE 8200A WI TH FIELD INSTALLABlE OPTIONS 
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Prices 

OPTIONS PRICES ACCESSORI ES PR ICES 

8200A 

B200A- Ol 

B200A- 02 

B200A- 03 

B200A- 04 

8200A- 05 

8200A- 06 

8200A- 07 

8200A- 08 

8200A- 09 

Four Range DC DVM ... . .... $995 

AC Converter (4) ........... . 295 

MV Converter . . . . . . . . . . . . .. 250 

Ohrm Converter ............ 200 

EKternal Reference (3) 

Parallel Rear Input (6) 

150 

40 

Printer Output (2) (6) .... _ . . . 200 

Data OutPUt (2) (6) . . . . . . . .. 400 

Remote Control (6) .. . . . . . . .. 200 

True RMS Cooverter (4) . . . . . .. 595 

2010A, Digital Printer, 10 column 

2010A-7004 . lnterface cable for option - 06 .... . 

2010A·7005, Interface cable for option - 07 .... . 

A90, AC/ DC current shunts, 6 ra nges to 10A(S) .. . 

8QF·5, 5 kV de probe, 0 .01 % ratio ..... 

8OF·15, 15 kV de probe, 0,05% rat io 

8OK-40, 40 kV de probe, 2%/4% ratio 

8ORF. AF probe, 100 kHz to 500 MHz (7) . 

81 RF, RF probe, 100 kHz to 100 MHz (7) . 

MOJ..200·607, Offset-Rack Mount ..... . .... . 

$795 

125 

150 

255 

295 

350 

40 

75 

40 

40 

M03-203· 700. Dust COlIer . . . . • . . . . . • • • • . . . 10 

8200A·4017 , Extender Board 

C82, Carrying Case ........... • . .. ...... 

(I) Ord~, opt ions for ' itld ;ntr,lI.tiofl by Juffilling option number with' "/I:" '.g. 8200A- Olk. PrieM,ff the $II"" /U ,bov~. All 
option,,,e fitlld iMtMI,bI~.nd t,ke IIPPro.im,tely 10 millutef (30 m inutrn for option -05J MId c,n be dOM with rhe us, of 
only, philliprlCffwdriwIr. 

(2) Optionl - 06 ,nd -07 lilly nOt b, inst,lIed rimu/tan,oully. 

(3J Option -04 l'«Iu i,., option - OS. 

(41 Option -DI , nd -D9 may nor be instlll«J , imult'neQuJly. 

(51 100 mVoutput , t fu/l Je,I,. ConflICt fllCtory for rllCk mourning in formation. 

(6) M,ring conllKrOf ftJ aff supplied. 

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

FEATURES: 

GENERAL: 

• Most flexible family of DVM 's: 

8l00A-With 3 ranges of D.C. Volts at $1295 
8300A-with 5 ranges 01 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 " RecirCUlating 
Remainder"· AID conversion 

• Auto range and auto POlarity 
• Full 5 digits + " 1" for 20% overranging 
• Active 3-pole SWitchabJe filter with 60 Hz notch 
• 40 full5~ digit readings per second tor systems application 

OPTiONS: 

• AC vor~ measurements in 4 ranges from 0 to 1100 Volts • Four terminal OHMS 

• Isolated external reference allowing 4-wire bipolar ratio 
measurement 

• Isolated digital data output in serial or parallel format 
• 'solated remote COntrol 
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The 8300A Offers You 

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 fittering. In addition, the 8300A-1O configuration offers 5 ranges of 
DC Volts, and the 8300A-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 
Con trol 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 accu racy to 30 Hz and 100 k Hz. 

Mv function extends the DC capabi li ty 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. 
1501<1 tion from analog circuitry is accomplished through the use of light-emitting diodes and photo
transistors . 

• Patent Pending 
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Specifications ______ _ 

I DC VOLTS I 
RANGES •. 

POLARITY 

RANGE SELECT ION 

RESOLUTION 

ACCURACY ; 

24 hours, 23"C± ' ''C 
30 days, 20

0
e to JOgc 

o 0 
90 days. 20 C to 30 C 
6 months, 209C 10 JOe 
I year, 20"C 10 30"C . 

TEMPERATURE COEFFICIENT ; 

OoC to 20
0 e. 30°C to 50"C 

INPUT RESISTANCE 

FILTER •• 

RESPONSe TIME 

REJECTION : 
Normal Mode (Filtered) 

Common Mode (Unfiltered) 
I Kil unbalance in ei ther lead 
l OOn unbalance in either lead 

Common Mode (Filtered) 
1 Kn unbalance in either lead 

DC 
-

> 140db 
> 160db 

> 140db 

· ± I OV, ± l 00V and ± l 000V . 20% overrange capability t l1 00V mu;mum) 

Automat ic. InstantaneouS selection and displav. 

Manual and autoreflge staflda<d (Remote optional) 

0.00 1% of range!1 uv on a. l v range) 

· ± {O.OO5% of input + 0.001% of range) 
± 10.008% of mput + 0 .002% of range) 

· ± IO.01'!6 of inp ut + 0.002% of range I 
· ito.01% o f inpot .. 0.004% of ran!!!!) 
· :1:10,015% of mput I 0 .005% of range) 

· ± to.OOO7% o f input .. 0 .0003% of range lOC 

IOV : 10,000 megOhms minimum, l 00V & IOOOV ; 10 megohms 

· Switch selected 3 pole ac tive 1,lter sta"dard (remote control opllonal.! 

· To with in 0.01'11> of step function change mcludmg polari ty change. 
25 ms maXimum unfiltered. (No settling lime required lor input applied 
coinC ident Wi th read command. Time given IS digitiZing lime only.f 

500 ms maXimum filtered . 

NOTE : Filte r settling time unaffected by source Impedance. 

AC NOTE 
> 60 db, above 50 Hz 150% of Range sum of I nput Peak AC 

Normal Mode Voltage plus DC/Voltage 

> 100 db, 60 Hz and above 
> 120db ,60 Hz and above l 000V DC o r peak AC maximum 

commo" mode VOltage. 

> 140 db, 60 Hz and above 

ADDITIONAL SPECIFICATIONS BASIC DC UNIT l100V DC or RMS (I 5OQV peak AC) overload with no damage (any range). 
Input capacita"ce < 100 pf. 
Input offsel curre"t less than 50 pa on any range. 

I DC MILLIVOLTS I(USING MV OPTION 8300A. l0 OR MV/OHMS OPTI ON 8300A-(2) 

RANGES . 

POLARI TY 

RANGE SELECTION 

RESOLUTION 

ACCUR ACV 
Using millivol ts zero conlrol 

~hrs, .1. 1° C 

90 days and 6 mo s 
20

c
C.30cC 

1 ~ear 20
o
C·30"C 

· . ± 100 mv and ± I OOO mv. 20% overrange capabil ity 
(Up to l l OOVoverload with no damage) 

Automatic, ins tantaneous selec tlO" a"d d isplay . 

Manual and autora"ge standard (Remote optional) 

. 0.001% o f range 
(1 uv on 100 mv rangel 

l000MV RANGE lOOMV RANGE 
-- -

±.!0.005% of Input + 0.001 % of ,angel ± (0 .005% of mpl.l1 .0.004% 01 range) 

.±!O.OI % of mput • 0.002% of ,a"ge) .1.0 .01 % of mpUI • 0 .005% of range) 

±W.015% of mpul • 0 .002')1; 0 1 range) .1.(0.015% of mpu t • 0 .005% of rangel 

ZE RO STASI L ITY (A/ ler 30 minu te warmup) Beller lhan B uv fo' 90 days. I Front panel m illivol t zero contro l prOVi ded to compen!l8te 
for external thermal EMF·s etc. 
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8300A Specifications Continued 

TEMPERATURE COEFF ICIENT : 

ooc to 20°C. JOoc . to Sooc . 

INPUT RESISTANCE ... 

RESPONSE TIME : . 
1000 mv Range . 
100 mv Range .. 

AEJECTION 

Nor~IModll 

Common Mode 
1 Kfl unblll.nce in either lead 

1000 mv r8nge ,t.(O.OOO7% o f input + 0 .0003'110 of rangel /oC 
100 my range .t.10.0007% of input + 0.0005" o f range 11°C 

l00 mv: 100 megohms min. l000mv: 1000 megohml min. 

· (including pOlarity change, to within 0.0' " of uep fum;:lion change) 
· 1 second ffilIlI imum. 
· 3 seconds lmII< imum. 

NOTE : Response lime figures applicable for source resistance up to 50 Kn 

DC INTERFEAENCE FAEQUENCV 
50 H. 60 H. 

> 55db I > 60 db, 60 Hz.r'Id above 

> 140 db, DC to 60 Hz 

MAXIMUM INPUT VOLTAGE ........•.... .. . 1100 VDC or AMS t l500V peek AC)overloadwith nodwnage (any f8l'lge) 

t AC VOL Ts l (USING ACQPTION 8300A·Ol) 

RANGES: •••. 

RANGE SELECT ION 

RESOLUTION . . 

, 
",oC 

FREQUENCY RANGE 

I V. IOV, l00V and l 000V 
20% OVl'ffinge capabilitv !1'OOV RMS m .. :imum) 

Manual and .ulOl1lnge stlndlrd (Remole Oplionll) 

0.001% of rlnge (1 0 uv on lV tInge) 

INPUT VOLTAGE 

.00lV - 501lV 500 - ll00v 

50 Hz · 20 kHz i(0 .1" of input .0.005" 01 tinge) ' ±0.15" of input 
+0.02'1. of ran9') 30 diy, 
+0.03% of (ln9') 90 days 
-+0.035% of rangel 6 months 
+0.04" of r.ngel 1 Ylilr 

10 kHz - 50 kHz ±(0.2% of input -+0.005" of rlnge) , .. iO.2% 01 input 
+0.02'1. of t.ngel 30 dlYs .. 
+0.03% Of r.ngel90 dly. 
+0 .035"01 r.ngel6 months 
to.04% 01 range) 1 Year 

30 · 50 Hzand i(O.S" o f input to.OO5" of t.ngel' .. i O.S% of input 

50 kHz - 100 kHz +0.02% o f ,.ngeI3O dlys .. 
to.03% of , lnge l90days 
.0.035" of r.ngel 6 months 
.0.04" of fln9'1 1 Ye" 

'II ".t.O.OO5" 01 rlnge" K"UtIl:Y "In ~ oblllnMl It Iny tim. du, ln; • ,h. mOnth per iod via front panal 
AC n .o . .t.O.OOS'IIo lI:"u ' II:Y 11 Iyplcall y malnlllnMl for 24 hours follow lno u ro Mllunmant. 30 diV. 
90 aay Ind 6 mal In"",,11 ""I • I" tha 1 .. 1 uSi 01 ft ' AC lara. 

00 Inpout Vott-Har" p.aa"" t ohould nOt a .. c:.ed 2 x 10 • 

TEMPERATURE COEFFICIENT 

OOC to 'lO°e. lOGC to saoe 
INPUT IMPEDANCE 

(Ali RIngel) .... 

RESPONSE TIME : 
ITo within 0 .1% of step lunc:tion chlnge) 

MAXIMUM INPUT VOLTAGE ......•.. 

· ±(0.002% of inpul .. 0 .001 " of rlrlge l/ C. 

· . 1 megohm shun led by < 100 pf. 

· . 500 ms maximum. 

· . ll 00v RMS 
(Up to i l100V superimposed DC is 11Iowed if lhe pelk vOltlge 
dolS nOI exceed 1500V I. 
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REJ ECTION : 

Common Mode toC to 60 Hzf 
MaKimum Common Mode Voltage . 

,oon unbalance in either le~. > 120 db 
l oooV DC or peak AC. 

I OHMS I IUSIN G MV/OHMS OPTION 8300A - 02) 

RANGES. lK!1. 10K!1. l 00KQ l OOOKn.. 10Mn, 20% overrange capability 
all ran9'S. 

RANGE SELECTION 

RESOLUTION 

ACCURACY : 

24 hours, 22"C to 24°C 

90 days, 20°C to 3IJoC 

6 months. 20°C to 30°C 

, yea r, 20 C to 30 C 

TEMPERATURE COE FFI CIENT: 

OoC to 20°C. 30°C to 50°C 

MEASU REME NT CU RRENT; 
lAnd Model 

RESPONSE TIME : 

Manual and autorange 1 Kn th rough lOOOKn ranges. 10 Mn 
range seleCted manually. IRemote 5e1e<:t ion opt ional all ranges). 

. 0.001% o f range 
110 milliohms on 1 K range) 

IK - IOOOK 10M 

± 10 .008% of input + 0.002% of rangel ± 10.04% of input + 0.002% of range) 

±(0.0 1 % of input + 0.002% of rangel tlO.OS% of in put + 0.002% of rangel 

±IO.OI % of input + 0.004% of range) ±10 .05% of inpu t -+ 0 .004% 0 1 range) 

± (O.0 15% of in put -+ 0.005% of range) ±1O.06% of input ~ 0.005% of rangel 

KS?: Ranges 
1.10.0007% of input -+ 0 .0003% of rangel /OC 

10MS?: Range 
±10.003% of input +0.0003% of range) (oC 

Range (KS?:) 1 
,. 

100 1000 10Mfl 

Current lua) 1.1 rna 11. 100 1. 1 

MOO. 4 terminal 2 terminal 

NOTE : Power dissipatlld in unknown r .. iSlOr II onlv 1.2 milliwatt. at 1 Kfl 

(To within 0.01% of step function change) 

MAXIMUM INPUT VOLTAGE 

RANGE UNF ILTERED FILTERED 

lKll 10Kfl I sec. 
100 Kfl 1(XIO Kfl IS ms' 1.5 sec 
10Mfl 5Oms' 

• Indude. 25 ml d igitizing lime · No Ml ltling lime ,equi. ed on lOOK & l 000K 
ranglll for input appliad coincident w ith . eltd commend. 

30V R MS opan. protllCtl"e fuse. (spare supplied) 

14-WIRE RATIO I (USING ISOLATED REFERENCE OPTION 8300A·05) 

RANGES ' 

MODE RATI O RANGE {~ RE ADING V INPUT IAI 

DC / DC o ± 1.0 o ± 10.0000 O± l OY 

V REF . ,., 
o ± 10 o ± 100.000 O± 100V +2V to +10.5V 
o ± 100 o ± 1000.00 O± 1000V Standard 

MVfDC o± om o ± 100.000 O ± loomv 
(OPTIONAL) O ± 0.1 o ± 1000.00 O ± l OOOmv 

NOTE ; DC E~lernal Aefeulnce mav aloo be uoed for AC meaouremento. 

20% overranging, aUlo<8nge and au topOiari lv ope.ation applv to V inpul fo, all mOdes above as applicable. 
% Input VOltage Range 

-;;-;c",:":'::::'C'::'=,,"-,-,-muSl be less than 1.2 for a non-overrange reading. 
% Reference Voltage Range 
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RATIO RANGE ACCURACY : 
90 days 
20°C. 30°C O .t. 0 .1, 0 ± I , 0 ± 10, 0 .t. 100 t 10.0 1" of Reading -t- 0.002'110 X (10V fEref ! of OC Vol lage rangel 

O .t. 0 .01 f !O.O, ,, 01 Reading -t- 0.005" )( (IOVfEfef ) of DC Vol~ fange! · 

NOTE I 2 4 nr, 6 mOl & 1 Velr ac<;u ,sey ana I,mpoeralu,e <;oetfllcl,n l sam. Ii !)Ilk DC & MV IPKlIICl{lOnl •• ceol 
mulliOly ."" of ran~" by IOV/ Er,' . 
• Ulinll MV ~.ro 

EXTERNAL REFERENCE INPUT SPECIFICATIONS: 

InpUI Impedanc • . . 
Response Time .. 

NORMAL MODE REJECTION: 

I megohm. 
To wi th in 0 .0 ' " of uep function change (2 seconds) 

> 30 db at 60 Hz. 

COMMON MODE REJECTION : ......... , . • . .• . .... . I 20db at 10V r.lerenat with I II n unbalance 

ISOLATION : 
IInPUI & . e lerlnce commons) 

GEN ERAL 
DEMONSTRATED MTBF 

DISPLAY 

DI G ITI ZING TIME . 

SAMPLE RATE 

MAXIMUM INPUTS : 
" HI " 10 " LD" 
" LO" to "GUARD" 
"GUARD" to "G ROUND" 

TEMPERATURE RANGE . 

HUMI DI TY RANGE 

ALT IT UDE . 

SHOCK & VIBRATI ON 

POWER . 

WA RMUP TI ME. 

WEIGHT . 

S IZE . 

PRICE : 

B300A Bas,c DC Inilrument 
B300A.()1 AC 
B300A'()2 MY ffl (flc lo<v install&(! onlyl . 
8300A'()3 Data OUIPUI Un,t (21 . 
8300A.Q4 RemoleCOn\fol Unll (11121 . 
8300A.()5 DC·DC Ra tio IAequi'It5.()6) 13) 
B300A.()6 Ru, Inp\JI 131 . 
8300A· IO MV (taclo,y installed only) 

. Difference belWtfln " INPUT HI " and EXT . REF. " LO" may not 
.. ceed .t'IJV peak on 1 OV, and mV DC vol lage rang". 

$1 ,295 .00 
S 495.00 
S 295.00 
S 500.00 
$ 200.00 
S 200.00 
S 40.00 
$ 100.00 

10,000 hou'l 

Fu nc tion/polarity displlY block plus Ii" dig il in.lin. neon readoul. 

25 ms ma"imum . 

Front pinel yar iable from 10 readingsf$K to 1 reading/3 He -t- " EXT" 
IElIternal Contro ll pos'1I0n. 
40 readingf$ec under e"lernal COnlfOI through the Detl OUIPUI Uni t . 

See Individual function spl!clfiC8lionl. 
l00V 
l oooy DC or pel k AC. 

Oper.hng (JOC to 500C 
Storage 

Operating 
<80% relat iye humidi lY; OOC to 250C 
<70% rel8l ive humidity; 250C 10 SOOC 

Operating 10.000 Feet. 

50,000 Feet 

13,048 Km) 

115,24 Kml Non Operating 

Meet1 ,equiremenlt of MIL- T-21200L and MIL-E . I6400f . 

115f230V ,± 10%,50-440 Hz line, 20 watts with air oplions. 

JO mi.,ut1t5 to meet .U speeif lC8l10ns. 

15 lbi basic (6,8 1 Kgl 

191bi wi th aU Opl ;O'" 18,63 Kil l 

3.!''' hign by 17.5" wid! by I S" deep (see outline drawing.! 
(88,9 mm H X 444.5 mm W X 381 mmDI 
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ACCESSORIES: 

2010A D'il ital PrintGr,10column . 
201 OA·7oo6, Printer Interlace Cable 
83OOA-40130pl .on Extender IMVffl, AC I 
BJOOA-4015 Buller E~lender . 
BJOOA-701 D'gita1 Oplion EnCIO$u,e . 
MEE·7ool 19" Rack Mounting B,.ckel$ . 
MEe.a078 18" RICk Slides 
MEE-8079. 24 "Reek Slides 
AOO, ACfDC current Ihunu, 6 ,anges 10 l OA 
BOF..s·02,5 kV dc probe, 0 .0 1% 'alio 
8OF ·15.()2, 15 kV de probe, 0 .05" ralio . 
80AF , lOll kHz to SOC MHl RF probe (4! 
81RF , 100 kHz 10 100 MH z RF probe 14) 
ABO, Tesl leads. reod and black,S aSSOfteod iCfew-o" 

"'" 

$795.00 
$125.00 
S 25.00 
S 25.00 
$ 25.00 
$ 15.00 
S 50.00 
$ 50.00 
$255.00 
$295.00 
$350.00 
S 75.00 
S 40.00 

S 5.00 



KITS , 

Ilor l i ~ld installation) Order options lor field 
installation by suffixing OPtion number with I 
" K". ~.g. 83OOA-Q1K. 

8300A-l0K, MV 1I0r field inSTalllllon) 
83OOA-C2K . MV/!'/: (for fie ld inu &l li tion) 

S 225,00 
S 395.00 

All o ther Iti ts as priced under oplion Iist i"9. 

NOTES; 

II 83()()A-10I Digi,., Option Ent:I05Ur~ reqllired wll.n -04 
option ord.r«J without -03 DIU!' OuIlWt. 

2J Mating connectOfl ,"pplitld 

3) Binding PO" inpII' t~rml""1 

4} Reqllires 10 M!'/: 10lIc/ reJil lor. 

I DA TA OUTPU T UN IT I (USING ISOLATED DATA OUTPUT OPTION 8300A - 03) 

OUTPUTS LINES 
LOGIC LE VELS 

o to +O.5V '5V 

FUNCTION : OCV, MV, ACV, d1. M!'/:F ilter, Ext . Ref . 7 Function inact ive. Function cliled. 

RANGE (Coded) : , - 00 2 Logic 0 Logic 1 
10 .. 0 1 

100 " , 0 
1000 · 11 

POLARITY : , Negat ive Positive 

6 DIGITS (Including '·Overrange ." '" 21 Logic 0 Logic 1 
8 inarv-Coded Declmll 8-4·2·1 

DATA READY (Prinl! COMMAND , Data Readv Data 

OVE RLOAD FLAG , No O\IeI' load 0-, .... 

+5V REF & RETURN (TO POWER RCU) 2 -- ---

IN PUTS o to +O.5V (or $hOrt) +SV (or open) 

EXT, TRIGGER (Read Commirld) , +5V pulse> ' usee 

SAMPLE DE LAY (lnternllly programmed timeout delays Am· , No Delay Settling dellY enabled 
pie until the Analog functions $pKl lied settling time has elapsed.) (FAST) (NORMAL) 

IN HIBITS (Address Lones fo. $erial Ac;quisi lionl ' 0 Inhibll Normal 

NOTE: 8 additlonll oUIPut lines .nd 4 input lin" p.ovided for code conversion of output dlll -· conteet 
feetory . Output il Jeri" 930 OTl with 6K collector resislto.s. 

OUTPUT FOR MAT 

BLAN KING 

POWER 
ISOLATI ON 

Complete parallel I nd addressable for jltr.lIel biBeril 1 characler in 
multlpl" of 4 bits. 
All outputs I re high during conversion and programmed l ime outs. 
OutPUts enabled at time " Dltl Rlady '· 111Ig lpJ)ears. 

+SV DC Ive il .bl e IS output to pow1i!' remote control unit if d"ired, 
All CMRR speci fic.t ions Ipply with DOU inual1ed. 1000 VOC or 
peelt AC mey be appl ied between OOU common .nd Inpul " LO" , 

NOTE : For (unh~r d~r.ill, .. quail Applica t io n BII I/aan # 6 

I REMOTE CON TROd (USING ISO LATED R EMOTE CONTROL OPTION 8300A- 04 ) 

IN PUT S LINE S 

Function : DeV. MV. ACV. Kn, M!'/: 7 
Filtered, EKtlllnl1 Rl flllince 

R.nge: ' , 10, 100. ' 000 uncoded • 
Input IS sefl" 930 eTl 

INTERLOCKS . 

POWER . 

ISOLATION , 

lOGIC LEVELS 

o to +O.5V lor COntllC1 closure) +SV [or open) 

Function Called Funct ion inactive 

RlnlJl Called All lines open Autor.nge 

Interlaclt, ... e provided to diAliow muiliple fu nclion or r.nge Cel lS 
for incompatible combin.lions. 

+5V power .vlolable from O.t. Output Unit IM~ be eKternaUy 
pOWlred, 5V DC at 150 me reQuired.) 

All CMRR specifications apply with RCU inst.lled. 1000 voe or 
pellt AC mlV be appl ied between RCU common Ind input " lO·' , 

NOTE ; For (IInlle, detail" reQII~st Aoplication Bllile t in # 6 
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READ COMMAND 

(E)l T. TRIGGER ! 

A·D SAMPLE "WINDOW" 

"CONVE~SION PERIOO 

DATA READY 

DATA OU TPUT TIMING DIAGRAMS 

o 

---, I f- ----"\ TRIGGER OCCU~SON POSITIVE SLOPE 

>'''- . 
FAST CSEffllNG DelAY INHI81fEDI 

SAMPlE "WINDOW" 

." 
.. 14 m..., m •• ' .om '''Il'10' 10 "Do. o R_V" , 

. SV lEVEL INDICATES " DEVICE 8USY" 
(PRINT COMMAND) 

0 
~! ml 
<O~ RETURN TOOV IS " DATA READY" (P"n l Comm_1 

, 
DATA READY~ AT DATA READY 

r---.-,-,-o-u-,-,-u-,-,-"-'-S-"-'"C"-,-,,-"-,-,-,,c,co"~ , " , " LINES REMAIN HIGjoi 

DU~ING SAMPLE,. CONVE~SIDN I I "0" LINES GO TO OV 

." I DATA LINES 
0 

MILLISECOOOS ,,",I .. II_~I 0 • " " '" 
NORMAL (SETTLING DELAY ENA8LED) 

A·D SAMPLE "WINDOW" 

,. CONVERSION PERIOD 

DATA IIEADY 

(PRINT COMMAND! 

DATA LINES 

MILLISECONDS 

7.963" 
12'01 ,6mml 

7, l18" 

-

." 
0 

," 
0 

DELAY TIME (TI ) DE"ERMINEO BY 
FUNCTION CALLED & AUTORANGES 

~===:::=:::~"~F ~NY I "1:.~1 REMAINDER CONVERSION 

" PLUS • " 

MOUNTING The IlOOA lUI> " '~I ......... t ... bOI'dI ..... Moun"", 
",-=~ ... , ... ",,,"" .. _.n,, ,_It fIA ..... . _ 
_ ............. ,,"'1" ..... ... .... 1_ ............. . 

" '" 

-"f 
. ,~ 

i 

17.00" 1--___ lol3U ...... I ___ ~· 1 

1!U6" 

" 96;_ 1 
WITH 

>OM o o " 'ONS 

~cu COH"lCl0~ , ...... ..-
No ~"' .. O_ ,:M ... ! ~ .. , ...... _ , ...... __ ..... ~tu _ ...... ,-, .... -, 

L-~C()NN'C'OIIS t ... ... _ , 
.... ~ .n.o&O_ ~ .... __ , ... __ ",""OOU._ 
.... . $1~)OI/II,. __ .. ' t T 

:::1J 
"-___ !!.ocr 142.1irnrn1 ____ ~I 
I'" w."" ..... ....... ~t, ... "'D'" I 

, r'l]E U7~ I J 111,'''''''' I -----' __ t· _ 
I .~ : : 

U 11.00" I ~_~~.r:"'l 
fr._----- 1UI,8mm! 0.311" 

187 ...... 1 m,ntlo,t<! w."" DOU _ RC\J ....... _ 
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Digital Mu/timeter 8350A 

FEATURES: 

• 5~ Digits 

• 0.005% ACcuracy 

• 5 RangeS DC VOlts 
• 5 Ranges of Ohms 
• 4 RangeS AC VOlts 

• Sl ,495, Complete DMM 
• 10,000 Ar. MTBF 

_ .. 
.'" 1199~9 • 

. ~-
• I I .L.. -

40 



The 8350A Offers You: 
Unsurpassed relilbility. periorm.nce 
.nd low cost of ownership 

The Fluke 8350A offers you maximum performance 
and quality in a S.Y,.<figit 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~cale 120,OOO-count resolution, and accuracies 
of up to 0.005%. Autoranging and aUlopolarity are 
standard. 

The 8350A 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 
measurement capability-DC volts, AC volts and ohms. 

Specifications jDe Volts 

INPUT Ranges Input Impedance 

:t l QOmV 1(/ ohms 
.t l000mV 109 ohms 
±10V 1010 ohms 
±l00V 10' ohms 
±l000V 10' ohms 

< 100 pf 

Ringe Selection: Manual or automatic within mill ivolu 
or volts ranges 

Resolution: 0 .001 % of range I1p.V on ± l00MV 
rlnge) 

D¥errange: 20% (± 1100V maximum on ± lDOOV 
rlnge) 

Overload : 1100V DC or RMS 1500V peak may 
be continuously applied to any range 
without damage 

Zero Stability: Better than &tV for 90 days (after 30 
minutes warm up) 

ACCURACY 1:(% input + % range) 

24 Hour 23° C ± 1°C 
30 days, 2SoC ± 5°C 
90 days, 2SoC 1 SoC 
6 months, 25° C :t 5°C 
1 year 25°C t 5 ° C 

±1 0V, ±l00V, 
tl000V ranges 

t(0 .005 + 0.001) 
t(0 .008 + 0 .002) 
1(0.01 + 0.002 ) 
t(O.OI + 0.004) 
:t(0.015 + 0.005) 

Temperature Coefficient t(O.OO07 + 0.0003)1°C 
O°C to 20° C and 30° C to saoc 

4 1 

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 vohs 
• 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 

Bener reliabili ty 

• The basic 8350A design has a demonstrated 
MT8F (mean time between failure) of over 10,000 
hours. This represenu years of normal operating 
time. 

Noise Reject ion DC AC 

Common Mode > 140 db > 140 db, 60H z 
1 Kn in either lead and above 

Normal Mode > 60 db, 50Hz 
and above 

Offset Current: Less than 50 pA on any range 

Response Time: 
10V, looV, l000V ranges 500 milliseconds ma x· 

imum to within 0 .01% 

1000 mV range 

100 mV range 

1 second 'max imum 
to within 0.01 % 

3 seconds 'maximum 
to within 0.01 % 

• Applicable for source resistance up to 50 kn. 

Superimposed 
Ie voltage: 50% of range peak ac, maximum 

±1000mV Range 

:t(0.005 + 0.001) 
:t(0.008 + 0 .002) 
:t(0.01 + 0.002) 
:t(0.01 + 0.002 ) 
:t(O.OIS + 0.002) 

t(0.0007 + 0.0003 11 ° c 

±100mV Range 

t(0.005 + 0.004) 
t(0.OO8 + 0.005) 
1:(0.01 + 0.005) 
t(O.Ol + 0 .005) 
.tIO.01S + 0 .005) 

t(0.OOO7 + 0.0005)1°C 



Specifications JAC Volts 

INPUT 

Range Selection: 

Resolution: 

Noise Rejection : 

Ranges 

IV 

10V 
I()()V 

l000V 

I nput Impedance 

1 Megohm 

shunted by 
< 100pf 

Manual or automatic 

0.001 % of range (10J,lV on tV range) 

DC to 60Hz, > 12Odb Common mode 
with up to lOOn: unbalance in either 
lead 

Response Time: 

Maximum Common 

500 Milliseconds, maximum to within 
0,1 % 

Mode Voltage: 1000V DC or peak AC 

Oyerload: 

Conversion: 

Overrange: 

l1QOV AMS on any range, 1500V 
peak AC + DC 

Average responding corrected 
to indicate AMS value 

20%, 1100V maximum on 1000V 
range 

ACCURACY 2SoC ± SoC ±(% of input + % range) from O,OOlV to 110QV m (3) 

24 Hour 30 Days (1) 90 Days In 6 Months (1) 1 Year (1) 

50H z - 20kHz 
20kHz - 50kHz 
30Hz - 50Hz 

50kHz - 100kHz 

Temperature Coefficient 

±(0.1 + 0.005) 
±(0.2 + 0,005) 

±(0.5 + 0.005) 

ODC to 20
D

C and 30°C to 50
D

C 

±(0.1 + 0.02) 
1 (0.2 + 0.02) 

t (0.5 + 0.02 ) 

O} Accv,acies S(,!fed wirhavr front panel AC zero adju$lment 
for intervals indicated. With adjusrment, floor /lCcuracy of 

± 0.005" of range may be Obtained at any rimtl 
rhroll9hout a one year period. 

Specificat ions jResistance 

INPUT ACCURACY 

Ranges Source Current 

±(0.1 + 0.03) 
±(0.2 + 0.03) 

t(0.5 + 0.03) 

±(O.l + 0.035) 
±(0.2 + 0.035) 

±(0.5 + 0.035) 

1(0.002 + 0.001)1 DC 

t(O.1 + 0.04) 
±(0 .2 + 0.04) 

±(0.5 + 0.04) 

(2) Input volt Jt hertz product should not eJt~ 2JtIO' . 

/3}Ar 50Hz (0 20kHz between 500V Imd llooV. accuracy" 
± O. 15" of input. 

1 (% of input + % of range) 

1 k-l000kohm Ranges 10 megohm Range 

lkn 1.1mA 24 Hour 23
D

C ± l
D

C ±(O.008 + 0.002 ) ±(0.04 + 0.002) 

10k n 
lOOk n 
1000k n 
10M n 

Response T ime: 

Range Selection: 

Resolution: 

110JJ.A 90 Day 25
D
C 1 5

D
C ±(0.01 + 0.002) ±(0.05 + 0.002) 

l00JJ.A 6 months 25° C 15°C ±(0.01 + 0.004) 1(0.05 + 0.004) 

10JJ.A 1 Year 

I"A 
Temperature 
Coefficient 
DoC to 20DC and 
30

De to 50° C 

1.5 seconds maximum to within 0.01% 

Manual or automatic. 10M n range 
selected manually 

0.001 % 01 range. 10 milliohms max
imum on 1 K range. 
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±(O.015 + 0.005) 1(0.06 + 0.005) 

±(0.0007 + 0.0003)1 DC t(0.003 + 0.0003)1 DC 

Configuration: 

Ma)(imum Voltage 
on input: 

4 terminal through 10k n range 

30V RMS fuse protected, spare sup
plied 



8350A Specifications /General 

Tem perature: 

Altitude: 

Humidity: 

Shock and 
Vibration : 

Warm up 
t ime: 

Sampl e 
aperature: 

Sample 
Rate: 

Filter: 

MTBF : 

Max imum 
Inputs: 

Power: 

Weight : 

MOUNTING: 

Operating 

DOC · sooc 
10,000 feet 

o to +2S"C 
up \p. 80% RH 
+25 C to so"c 
up to 70% RH 

Storage 

--40"c to +75"C 

50,000 feet 

Meets Ml l -T·21200K and MIL·E·16400F 

30 minutes to meet all specifications 

3 milliseconds 

Set at 4 readings per second f Of easy 
viewing 

3-pole active notch filte r 

10,000 hours demonstrated 

Hi to Lo : See individual specifications 
Lo to Guard: l 00V 
Guard to chassis l000V DC or Peak AC 

1151230V ± 10% 
50 - 440 Hz 
Less than 20w 

16 Ibs (7, 3kg) 

Price 

8350A Multimeter 

Accessories 

M03·205·600 19" Rack Mounting Brackets 

MOQ·28Q-610 24" Rack Slides 
A·90, AC/ DC current shunts, 6 ranges to IDA 
8OF·5-02. 5 kV de probe, 0,01 % ratio 
8OF·15-02. 15 kV de probe, 0.05% rat io 
BORF, lOa k Hz to 500 MHz RF probe 
ABO, Test Leads, red and black , 5 assorted screws 

on tips 

Mounting brackets for insta llation in a standard EIA relay rack and rack mounting slides are 
ava ilable as accessories. 

T 
IB.OO· · 

1-_ _ ______ --1'Im~ O~ .. 
III ----1-.- 19.7mm1 
LU 17.00" -'-
1----- 1431 .Bmml 1.75 

144.45mml 

TOP 

43 

f-- ".00· --.J 
(43I.8mm l~ 

"~~:~, ~ [ill: n~ : :]] 
L- 19.00" 1482.6 mm l __ J I with . eck mount ing brackell I 

FR ONT 

51 ,595 

S 15 
50 

255 
295 

350 
75 
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Digital Multimeter 8375A 

FEATURES: 

• 5% Digits 

• 0.003% ACCtJracy 

• 5 Ranges DC Volts 

• 4 Ranges True RMS AC Volts 

• 7 Ranges of Ohms 

• FUnction,' Seft-Ten 

• Powerful Systems Options 

• 10.000 Hour MTBF 

... _ a • 

r CLI I I 



The 8375A Offers You: 

The 8375A offers unusual capability in a 5'h digit 

multi meter. At a very low cost, its standard configu ration 

combines highly accurate measu rement of de vo lts, true· 
rms ae valu and broad ranges of resistance, together with 

a unique self·test feature that permits rapid check-out of 

all measurement functions, In addition , a po'M! rful se t 

of systems-oriented options are available, all of which can 
be easi ly installed in any desired sequence in the field . 

The 8375A offers 120,OOO-count full -scale resolution, 
together with full autoranging on all functions and auto

JX) larity. General features include : 

• Fluke's patented Recirculating Remainder A·to-D 

oonversion technique with autozero circuit : improves 

long-term accuracy and linearity with inaeased rel ia· 

bil ity over convent ional A·to·D techniques. 

• Self·test fea ture provides rapid check out of all func· 
tions wit hout additional gear, assuring the user his 

OMM is ready for use. 

• Measure fro m 1 $.Ivolt to 1100 volts in five ranges with 
accuracies up to 0 .003%, with excellent linearity 

and temperature coefficients. 

REMOTE 

DC EXTERNAL 
REFER 

• Two unusual features of the Fluke True RMS converter 

are exceptionallow·level accuracy and rapid response 

time, providing accurate measurement of distorted 
waveforms from 1m volts to 1100 volts in four ranges. 

• Resistance measurements from 100$.1 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 t rue broad·band noise 

reject ion eliminates t he possibility of integrating 

offset errors into the reading. 

DATA 
TRUE 
RMS 

FLU KE 8375A, WITH FIELD INSTALLABLE OPTIONS 
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Specifications/DC Volts 

INPUT 
Range Input Impedence 

± O.l V 108 ohms 

±. 1V 109 ohms 

± tOV 1010 ohms 

± lOOV 10" ohms 
± l000V 107 ohms 

Range Selection: Manual, automatic, or optional remote 

Resolution : 

Overrange: 

Overload : 

Superimposed 

± 0.001% of range (1$.1V on ± a. t V 
range ) 

20% (± 1100V maximum input on 

lOOOV range) 

l1 00V DC or RMS .± 1500V peak may 
be continuously applied to any range 

without damage 

AC Vohage: 50% of range peak AC, maximum 

ACCURACY ±(% of input + % of range) 

24 hour 23"C ± I"C 
90 day 23"C± s"C 
1 year 23"C ± S"C 

Temperature Coefficient 
O"C to IS"C and 2SoC to SO"C 

± 10V, ± I00V 
± I OOOV Ranges 

±(0 .003 + 0.(01) 
±(O.OOS + 0.(01) 
± (0 .01 + 0.002) 

± (0.OD03 + 0.O(0 1)f C 

Noise Rejection 

DC 

Common Mode 

Filtered 

at 60 Hz 
Unfiltered 

to 60 Hz 

1 Kn In Either > 14Odb > 140db > l00db 

lead: 

Nor.".1 Mode: >65c1b €!I 60 Hz 
>6Odb @50 Hz 

Zero Stability : Better than 5/-1V for 90 days after one 

hour warmup. 

Offset Current: Less than ± 5pa on any range . 
Temperature coefficient of ± 1 pat e 

Response Time: Filter out: 33 milliseconds, maximum 

(To within 0 .005%) 100 mill iseconds on a. tV 
range, maxi mum 

Filter in : 500 milliseconds, maximum 

± l V Range 

±(0.D04 + 0.002) 
±(0.D06 + 0.002) 
± (0 .02 + 0.003) 

±(O.OO04 + 0.ooo2)f C 

±O. IV Range 

± (0.D04 + O.OOS) 
±(0.OD6 + O.OOS) 
± (0 .02 + 0.006) 

±(O.ODOS + 0.OO(6) f"C 

1 
I 

1 
I 

FLUKE S31SA , WITH FLU KE 2010A PRINTER ACCESSORY 
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Specifications/True RMS AC Volts 

INPUT Noise Rejection : Common mode with up to lOOn 

unbalance in either lead, DC to 60 Hz. 

120 db minimum 
Ranges: 

lVAC, orAC+ DC 

lOV AC, or AC + DC 

l00V AC . or AC + DC 
looOV AC, or AC + DC 

Response Time : 

(To within 0. 1%) 

Filter out : l00milliseconds maximum 

(above 400 Hz for rated 

accuracies) 

Convenion: 

Range Selection: 

True RMS 

Manual, automatic or optional remote 

Filter in : 500 mill iseconds malC imum 

(for readings less than 10% 

of range. double indicated 
times) 

Resolution : 0.001 % of range (IOIlV on 1 V range) Overload : l100V RMS. looOV peak AC 
any range 

Input Impedence: 1 megohm shunted by < 150 pf 
SUperimposed DC 

OIIerrange: 20% (1100V AMS maximum on l000V 
range) 

(AC onl y) : l 100V DC (peak AC plus DC must not 

exceed ± 1500V) 

Coupling: DC + AC or AC only. Switch selectable. 

Located on P .C. Board. Accessable 

through guard cover. 

Q-est factor : 7 at full scale, increasing down scale 

per: 

7X Jv Range 

V Input 

ACCURACY 23°C ± 5°C. ±(% of input + % of range) from 0 .001 V to ll00V (TI 

DC 
10Hz· 20Hz 

20Hz · SOHz 

50Hz · 10kHz 

10kHz· 30kHz (2) 

:11kHz · 50kHz 121 

50kHz · 100kHz (2) 

100kHz · :IJOkHz (2) 

Temperature 

AC+DC 

90 days 

±IO.l + 0 .03) 

±II.O + 0 .06) 

.1.(0 .5 + 0 ,03) 

± 10.1 + 0 .03) 

±10 .2 + 0 .06) 

±10 .3 + 0.121 

±1 1.5 + 0 .4) 

±14.0 + 1.0) 

AC Only 

.1.(1.0 +0.04) 

.1.( 0 .5 + 0.012) 

±IO. 1 +0.02) 

.1.10 .2 + 0 .04) 

.1.10 .3 + 0.1) 

±l l .5 + 0 .4) 

.1.14.0 + 1.0) 

Coefficients ±(0 .OO4 + 0 .0041f c ± (0 .004 +0.001 If c 
(DoC to 1 SoC and 2SoC 10 50° C) 10 10 kHz 

IT) With inputs above 500 V multiply accuracy by 2000 V + V input 
200CV 
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AC+ DC 

1 year 

.1.10.13 + 0 .07 ) 

.1.( 1.3+0.1) 

±.(0 .65 + 0.07) 

±10 .13 + 0.07) 

.1.10 .26 + 0.1) 

±.(0 .39 + 0.16) 

±( 1.95 + 0.4J 

±(S.O + 1.0) 

AC Only 

± 11 .3 + 0 .06) 

±IO.65 + 0 .032) 

.±(0 .,3 + 0.04) 

±.10 .26 + 0 .06) 

±.(0 .39 + 0.12) 

±.( ' .95 + 0.4) 

±.(5.0 + 1.0) 

± (0 .004+ 0 .001 Ir C 

(2) Input volts x hertz, product should nor exceed 

2 x T0 7 



Specifications/Resistance 
INPUT 

Ranges Source Current 

10n lOrnA 
lOOn lOrnA 
l000n l rnA 
10.ooon 100.,. 
l00kn 100., 
l000kn 1(), .. 

10,OOOkn '"' 
Range Selection: Manual , autorange. or optional 

remote 

Resolution: 

Overrlnge: 

0.001 % of range (lOO un maxi mum 
on lOn range). 

20% "2 megohms maximum on 10,OOOk 
range) 

ACCURACY ± (% input + % range ) 

Overtoad : 10n· 10,0000 20V RMS, fused
spare supplied 

l00kn · l0 ,OOOkf1: 250V continuous 

Configuration: 4 terminal through 10.0000 range 

Response time: Filter out : 
(To within 0.01 %) 

Filter in : 

33 milliseconds, maximum 
100 milliseconds on 100 
range. maximum 

500 milliseconds, ma ximum 

MlXimlim lead (For less than 0.001 % of range effect on 
Resi.tlnce: accuracy .) 

4 terminal : 10n on lOn range, lOOn on 

all other ranges for source 
leads, 1 kn in either lead for 
sense leads. 

2 terminal : less than 0 .001 % of range lead 
resistance . 

lOn loon · l0.000n lQOkU - l000k O 10,OOOkO 

± IO.Ol + 0.01) ±IO.Ol + 0.003) ±10 .0l +0.002) ±10.05 + 0 .002) 

Temperature Coefficient ± ID.OOT + 0 .OOO51f c ± {0.001 + o .ooo2)f e ± (O.OO07 + 0.0001 li e ±10.OO3 + o .ooOl )fe 
{ooe t o lSoe and 
28°C to saoe 

Specifications/Isolated DC External Reference/Option-OS 
MAIN INPUT 

Type: 

Resolution : 

Rat io Ranges 

± O.at ,1 ± 1 
± 0 .1 :1 ± 10 

± 100 

True 4·wire, real time 

0 .001 % of De Voltage Range 

" 
" ,1 

OIIerrange: 20%, 110: 1 maximu m input on 100: 1 Range 

NOTE.-

OIIertOMt: 

% Input Vol tage RIlnge 

% Reference Voltage RIlnge 
must be less thlln 1.2 
for a non·ovemmge 
reoding. 

± l1 00vDe or RMS, ± l 500V peak, 
continuous. 

Reading vs Ratio: 10 x ratio 
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REFERENCE INPUT 

Volage Range: +lV to +10.5V 

Input Resistance: 1 megohm ± 0 .1% 

NoI .. Rejection: Normal mode 

Common mode 
Tk lead 
unbalance 

30db at 60 Hz 

120db with a +10V 
refe rence 

Settling time: 2 $!Cond$ (to within 0.01%) 

l .. lation : Input Hi to Input Lo \loltage plUl 

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



ACCURACY t IOV 1 ±t% of reading +% ---
V Ref 

X DC Voltage Range) 

0.1 V Range 

90 days 23"'C ±5"C ±(O.OOS + 0 .01) 

Temperature Coefficient ±(O.OOO5 + O.OOO61 ; C 
(O° C to ,8"c and 2S"C to SOoC) 

1 V Range 

±(O.OO5 + 0.004) 

;ttO.OOO4 + O.OOO21I" C 

lOV , I00V, 
l000V Range5 

±(O.OO5 +0.0021 

±(O.OOO3 +0.0001 Ife 

Specifications/Systems (Ask for 8375A Systems Applications Bulletin 111 

ISOLATED DATA OUTPUT UNIT 
OPTION -03 

!lit! available: Digits. polarit y. range and 
functions 

Acquisition: 

Milximum 
Trigger Rate : 

loPe Levels-
6k pull·up: 

TimeoutJ: 

Para llel or Serial 8421 BCD 

30 per second 

1 - +5V 
O- OV 

Programmable Automatic 
settl ing t ime delays. 

Busy, overload, remotely con· 
trolled, remotely triggered,and 
sample. 

ISOLATED REMOTE CONTROL UNIT 
OPTION -04 

Control Commends~ 

Raga: 

Logic Levels -
DTL: 

Command Modes : 

No Call : 

Interlocks: 

All front panel modes 

Remotely called flags in data 

output unit 

1 - +5V or open contact (function inactive) 
o • OV or closed contacts (function called) 

Continuous or stored for addressing appli· 

cations. 

Volts de and autorange 

Automatica lly loc ks out incompatable 
funct ions and ranges. 

NOTE: Requires +5 V power (150 mA)from Data Output 
unit or external power rupply which can be supplied 
as Q special item. Contact factory for further details. 

TIMING DIAGRAMS VIA DATA OUTPUT UNIT, OPTION 03 

.. ,"'-...... '_· 'UCI' 

_._,--.. .... ,._, .. "" . ..-_._. 

.. ',-_ . . , .. , ...... ....." 

_.-,-

'_11'-' ._. 
.._ ....... --... 

_'''''''''''''''''''IM> 
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TOTAL TIMEOUT CHART 
(Automatic Adaptive Timeoots Enabled) 

FUNCTIONI TOTAL TIME (MSI 
RANGE Filter Out Filt..-In 

VDC10,l00 54 :1:.3 523.t42 

'000 
VDC · O. l , l .0 123 ± 10 523 ± 42 

VAC . all rIIngH 123 ± 10 523 :1:.42 

n · all ranges 123 ± 10 523 ± 42 

Kn . all ranget 73± 6 523 ± 42 

Aul l)fange-per add 50 add 280 
rlngll eNngll 



Specifications/General 
Operating Storage 

Temperature: 

Altitu de: 

o°c to +SOoC 

10,000 feet 

O°C to +2SoC 
Up to 80% RH 
+2SoC to SOoC 

Up to 70% RH 

_40°C to 7SoC 

SO,OOO feet 

Humidity: 

Shock and 
Vibration: Meets MIL-T ·21200L & MI L-E-l6400F . 

PRICES 

8375A Digi tal Multimeter DC, AC, n 

8375A-(}3 Data Output. . . . 
(Mating connectors suppl ied) 

B375A-04 Remote Control 
(Mating connector supplied) 

8375A-05 DC Reference 
(Requires OPtion -07, Mating connector supplied ) 

8375A-Q7 Rear Input . . . . . . . . . . 
(Mating Connector supplied) 

$2,195 

500 

200 

200 
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(For field installed optiolls. add "k" suffIX to Optioll Number. 
Same price as above. Instal/atioll takes approximately 10 
mil/utes (30 for opriol/ 07) alld ollly requires use of Screw
Driver.) 

OUTliNE DIMENSIONS 

n-----------------------~,-, 

U 

TOP 

18.00" 
(457,4mml 

U U u -,,--
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Warm Up Time: 20 minutes to 1 year accuracy . 
1 hour to full accuracy. 

MTBF: 10,000 hours. 

Sample Rate: Variable from 13 per second to one 
per 4.5 seconds and hold . 

Autorange Time: 50 milliseconds per range change, 
filter out. 

280 milliseconds per range change, 
filter in. 

Filter: Switch selected 4·pole active for de 

volts, ae volts and resistanCi!. 

ACCESSORIES 

20 l 0A Digi tal Printer, 10 column 

20 10A-7007 Printer Interface Cable 

A90, AC/ DC Current Shunts, 6 ranges to l OA 

8O F-5-Q2,5 kV dc Probe, 0.01% Ratio . . 

8OF ·15, 15 kV dc Probe , 0 .05% Ratio (1). 

8ORF, 100 k Hz to 500 MHz RF Probe(2 ) . 

81RF, 100 k Hz to 100 MHz RF Probe(2) 

M03·205-600, 19" Rack Ears . 

298265 Extender Board 

MOO-280-610, 24" Rack Slides 

ABO, Test Leads, Red and Black , 
5 assorted screw-on tips 

(1) Requires 10 Mf2 shunr for voltages below 12 kV. 

IF voltage to be measured is always below 12 kV, 

order option 80F-15.fJ2. 

(2) Requires 10 Mf2 shun t. 

FRONT 

$795 

150 

255 

295 

350 

75 

40 

15 

25 

50 

5 



Digital Voltmeter 8400A 

FEATURES 

• 0.002% ACCURACY 

• Four Ranges of Fast-Responding Tru.-RMS AC 

• Low PowerConsumption 

• Five Ranges of DC with autopolarity and autoranging 

• 20% ovtrrange and 0 .001 % resolution 

• Oierload Resistant, 1500V Peak Overload Protection 

• Rugged Environmental Specifications 

• Plug-in 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 Parelle' D8ta Output 

• Analog Input, Data Output, Remote Control can be 

individually multiplexed 

• Recirculating Remainder A-tOoD Conversion-

• 10,000 Hour MTBF 



DESCRIPTION 

BASIC 

The Fluke Recirculating-Remainder ' A ·to-D conversion 

technique used in th e Model 84()(}A provides a reliable 

DVM with long-term accuracy and linearity plus superior 

environmental characteristics. 

The 8400A's outstanding accuracy is complemen ted by 

numerous and versatile funct ional capabilities. DC volt

ages are measured on five ranges w ith resolution to , 

microvolt. Overrange is 20% on all ranges except on the 

± l,OOOV range. 110QV can be applied to any range 

withou t damaging the unit. 

A non-blinking readout contains an in-line neon tube 

display of polari ty, overra nge digit and fi ve full decades 

of d igits followed by a lighted funct ion annunciator . The 

~eed at wh ich the readout updates is controlled by a 

variabl e "Sample Rate" control on the front panel. A 

switched fou r·pole filte r has true broad·band noise 

rejection which eliminates integrated offset errors in 

the read ing, a characteristic of dual slope DVM's. The 

filter may be used with all analog options. 

Features like pushbutton select io n, thousand volt guard · 

ing, full autora nging , instantaneous auto polarity and 

cali bration of all sta ndard 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, 

resi stance and DC/ DC or AC/ AC rat ios. System o ptio ns 

plug d irectly into the 8400A mainframe. The Data 

Output is high ly isolated and the 8400A can be operated 

by Remote Control. The opt ions may be easily installed 

in the field at any time in any desired sequence. The 

reSUl t is a fu ll systems multimeter that is h ighly 

overload resistant which can be bu ilt up from the 

basic 8400A as requirements d ictate . 

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 RM5 to DC tra nsfer 

fu nct ion for measurement of waveforms with high d is· 

tort ion , high crest factor characterist ics. In addition, 

this true RMS converter features very fast response t ime 
and excellent low·level accuracy. If ac measurements are 

• ['atclII Pend;"K 
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always si nusoidal , the lower·priced average respond ing JC 

converter may be used. 

True four terminal resi stance measurements on the four 
"Ohms" ranges are made with very low power dissipa· 
tion in the unknown resisto r and full "Ohms" to 
" Kilohms" autoranging spans resistance measurements 
from 100 microhms to 12 megohms. 

Real ·time four terminal DC/ DC rat ios 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 accu racy. Furthermore, the standard 
reference voltage span of +l V to +10.5V permits 
measu rement of ratios fr om a wide number of sources. 
Special reference voltages are available on request. 

Three terminal AC/AC ratio measu rements does not 
require use of the DC Isolated External Reference 
Opt ion. Reference voltages from O.1V to 105V may 
be applied on three ranges for highly accurate ratio 
determinations over a broad range of frequencies. 

SYSTEM OPTIONS 

Isolated Data Ou tput and Isolated 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. 
Th ese optio ns are also DTLmL compatible and are 
designed to permit the multiplexing of several 84ooA's 
on commo n sets of control and data output lines. 
Moreover, they are buffered to prevent interaction 
between the DVM and the Acquisitio n/Control devices. 

External Triggering of the 8400A is accomplished via 
its Data Output Unit and the resulting data may be 
acqui red fully in parallel BCD form at or serially by 
character in multiples of fou r·bit words. A Single 
co ntrol line enables au tomat ic 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 acqu isition 
device. 

Remote Control is exerted by contact closure or logic 
levels. The 8400A's unique "Control Command Storage" 
feature permits the 8400A to "'atch" on command s 
wh ich may be later removed while the 8400A retains 
the commanded function and range in internal storage. 
Logical interlocks are a fu rther important systems fea· 
ture of this option because they prevent incompat ibl e 
call s . 



MAINFRAME 
RANGES . ..... , ••.... t o .1V. 1 1 V. t lDV, tl00V. :11000V (automatic polarity selectioo) 

NOTE: The 8400A will QI/ Iorallge through all vo ltage rallges, 
Resolution 10.001% of range, (1~V maximum on t o. 1 V range) 
Overrange 20% 11100V muimum inpu t on 1 1000V range 
Overload 1 1100V DC or RMS (il500V peak) may be continuously appl ied 

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

24 hourl 
(23°e 1: 1°C) 

90 days 
(lSoC to 28°C) 

1 year 
(lSoe to 2SoC) 

t IDV. ±l00V, ±lQOOV ranqes ±(0 .002% of input + 0.001 % of range) 
i 1 V range . . . . .. ±(O.OO3% of input + 0.002% of range) 
to.1V range . . . .. t(0.003% of input + 0.005% of range) 
i 1 OV. ± 1 ClOV , 1 1 OOOV ranges 1(0 .004% of input + a.oonr, of rangel 
i 1 V range . . . . .. ±(O.()(15% of input + 0.002% of range) 
t o . l V range . . . .. t(O.OO5% of input + 0.005% o f range) 
f lOV, ±l00V, 11000V ranges tID.O! % of input + 0.001 % of range I 
1:1V range . . . 1:(0 .02% of input + 0.002% of range) 
1:0 .1V range 1:(0.02% of input + 0.005% of range) 

Temperature Coefficients 10°C to lSoC and 2SoC 10 50°C) 
1:10V, 1: HXlV. 1:1000V ranges ±(0.0003% of input + 0.0001 % of range)f' C 
1:1 V range . . . . 1:(0 .0004% of input + 0,(1002% of range)f' C 
±0.1 V range ..... 1:(0 .0005% of input + 0.0006% of range)f C 

1:1 V range . 1000 megohms shunted by less than 100 p.t. 
Input Impedances ±10V range 10,000 megohms ( 

±O. lVrange 100 megohms 
1: 1 OOV , 1: 1 OOOV range 10 megohms 

Offset Current at 23°C 1: l OC . . . .. l ess than 1:5 

Temperature Coefficient 

Zero Stability . . . . • 

NOISE REJECTION 
Normal Mode (filtered) . 

Maximum superimposed AC Voltage . . . 

pa . on any 
range 
l ess than 1:1 
pa.fe on 
any range 
Bener than 
S#JV for 90 
days after a 
one hour 
warmup 

Greater than 
65db@60 
Hz(60db @ 
50 Hz) 
50% of range 
peak AC, 
maximum 

Typical 84OOA. Filter In 

'NanNI Modt Nol .. Rejection 

I,. 
IIXI 

III 

V 

./ 
V 

j 
J IG , .. 

,. 
V 

/ 

NOTE: The Nomwl Mode and Common Mode Rejection are 
not 60 Hz hamlol/ic oriented due to the broadband 
respolUe of the tJCtilJe 4 pole filter (80 db per decade 
auenuanon ) and there/ore will reject random liaise 
at ally frequ ency. 

• I. 20 .., 10 to 10 100 110 ZOO 40D 

Common Mode (with up to 1 K unbalance in either lead) 
DC . . . . Greater than 

140 db 
AC to 60 Hz , Filter "i n" . 

Filter "out" 

Greater than 
140 db 
Greater than 
100 db 

FTe~ncv 1Hz! 

The Fluktl 8400A " not dlplndlnt on eo Hz 
hlnnMict: WId therefon YlliI1 r,jIet ,.ndom 
noi .. 1t any frequency. Tha _.,pi," to 
Common Mod. R.}ktion. 

NOTE: Common Mode Rejection specifications art maintained with any combination of options installed and are un
affected \\hen grounded devices art used in conjunc tion wilh the remote control or data output options. 

RESPONSE TIME (from an Input step chaf198 to a completed reading within 0.005% of the change when externally 
triggered) 

Filter "out" 
Filter "in" . 

less than 33 milliseconds, 100 milliseconds on 0 .1 V range 
500 milliseconds 

53 



Total Digitizing Time 
Sample Aperture . 
Autozero 
Sample Rate . . 

Autorange Time Filter "out" 
Filter "in" 

f ilter . . . . 

Range Selection 
Function Selection 
Display . . . . 

18 milliseconds 
3 milliseconds 
3 milliseconds 
Up to 30 readings per second, when ell: ternally triggered via 
Data Output Option , 8400A-03 . Manuall y va riabl e 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 , Automat ic Standard; Remote Optional 
Manual Standard, Remote Optional, Autoranges from S1 to KS1 
In·line neon-tube display of polarity , overrange digi t and 5 full 
decades of digits, with automat ic decimal placement plus an 
illuminated funct ion annunciator. 

Overload Limits (M all: imum vol tage that may be continuously applied without damage) 
"Hi" to " Lo" . . . 
" Lo" to "Guard" 
"Guard" to "Chassis" . . 

Temperatu re Range. Operating 
Non·Operating 

Humidity Range O°C to +2SoC . 
+2SoC to +SO°C 

Altitude Range Operating .. 
Non·Operating 

Shock and Vibration . . . . . 
Operating Power (including Options) 
Weight (including Options) 
Size . . . . 
Warm-up Time 
MTBF 

See individual funct ions under " range", & "overload" 
±l00V DC or peak AC 
±l000V DC or peak AC maximum Common Mode Voltage 
O°C to +SOoC 
-40°C to +7SoC 
Less than 80% relat ive Hum idity 
Less than 70% relative Humidity 
To 10,000 feet (3, 048 kM ) 
To 50,000 feet (15,25 kM) 
Meets requirements of MI L-T·21200H and MI L-E· l6400F 
115/230 VAC ± 10%, 50 to 440 Hz, Less tha n 25W 
Less than 20 pounds (9,08 kg) 
3%''' H x 17" W lI: IS" 0 (88, 1 mm x 432 mm x 457, 4 mm) 
20 minutes to 1 year accuracy, 1 hour to fu ll accuracy. 
10,000 hours 

OPTIONS 

IUsing Option 8400A·09 ) 

RANGES _ . 

Overrange . 
Resolution. 
Overload 

For Measurement of DC·Coupled (AC+DC) Voltages or AC-Coupled (AC Only) VoltageslJI 
1, 10, 100, l000 VAC 
20%, ll00V RMS muimum on l000V range 
0.001 % range (1 0 J1. V on 1 V range) 
l100V RMS any range (1500V peak AC) 

Super imposed DC (AC only) l100V DC (Peak AC plus DC may not exceed ± 1500V) 
Mall:. Crest Factor 

ACCURACY 

90 days, 
(leoc to 28°C) 

(O.OOIV. ll00VllI ) 

D.C ..... 
50Hz, 10kHz . 
10kHz-30kHzI21 

JOkHz.50kHzI21 

20Hz-50Hz . . 
10Hz-20Hz . . 
50kHz-100k Hz 121 

l00kH z-JOOkH zI21 

7 at full ·scale and increasing down scale per : V Range 

AC+DC (3) 
±to.1 % of input + 0.03% of range ) 
t (O. I% of input + 0.03% of range) 
±(0.2% of inpu t + 0.06% of range) 

±to.3% of input + 0.12% of range) 
±(0.5% of input + 0.03% of range ) 

±(I .O% of inpu t + 0.06% of range) 
±( 1.0% of input + 0.3 % of range) 

±( 2.0% of input + 0.5 % of range) 
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7X V Input 

AC ONLY 

itO. 1% of input + 0.01 2% of range) 
±(a .2% of input + 0.04% of range) 
!(0.3% of input + 0.1% of range) 
:t(0.5% of input + 0.012% of range) 
±(1 .0% of input + 0.04% of range) 

±(1.0% of input + 0.3% of range) 
±(2 .0% of input + 0.5% of range) 



(11 kfth inputl/lbo~~ JOO V mUltiply accuracy by ~ooo~~~~npuj 

(2) Input volt x h~"z, prodt4Ct should not excted 2 x 107 

(3) S .... itch ~/('ctablt. l.oaJud on p,e, brd. Acuuablt through guard COP"r. 

Temperature Coeff icients (DoC to lSoC and 2SoC to SOoC) 
DC and 10 Hz . 10 kHz (AC+ DC) .. ±(O.OO4% Inp. +0.004% Range) f C 
10 Hz . 10 kHz (AC only ). . . . . . ±(O.OO4% Inp. + 0.001% Range) f c 

Input Impedance. . . . . . . . . . . . . . . . . . . . . .. 1 Megohm, shunted by less than 150 pf . . 

NOISE REJECTION 
Common Mode (with up to l OOn unbalance in either leacl) 

DC to 60 Hz. . . . . . . . . . . . . . . . . . . . . . .. Greater than 120 db 

RESPONSE TIME ho. reading within 0.1% of range when measuring step change inputs aMI using external trig
ger). 

Fil ter "out" ........... . 100 mill iseconds maxi mum(4) 

Filter "in" ... .... ........ , , . . . . . . . . .. 500 Milliseconds maximum 
(For readings less than 10% Range, double indicated t imes). 

(4) Abo~e 400/lz for raud accurllc:i",. 

(Using Option 8400A-Q2) 

RANGES ................................... 10n. lOOn, 1000n, 10,ooon, 100 Kn, 1000 Kn, 10,OOOKn 
NOTE: Model 8400A willlll4tonmgr through /Ill reDlltmCe ranges, 

Resolution ........ . .. .. ............. . 
Overrange .................. ......... . 
Overload, 10n . 10,roan ranges ... . . 

l00Kn · 10,oooK n ranges 

ACCURACY (To 120% of range) 

0.001 % of range. (100 un maximum on 10 n range) 
20%, 12 megohms maximum on 10,oooK range 
20V RMS (fused·spare supplied) 
Up to 250V RMS may be continuously applied without 
damage. 

90 days, 100kn · lOOOkn ranges ...... x (O.Ol % of input +0.002% of range) 
(lSoC to 2Soc) l OOn . 10,ooon ranges ... . .. :1:.(0 .01% of input +0.003% of range) 

10n range . .... .......... :1:.(0 .01 % of input +0.01 % of range) 
10,OOOkn range ... . . . . . . .. :1:.(0.05% of input +0.002% of range) 

Temperature Coeff icients (00 to lSoC and 2So to 50°C) 
lOOkn, 1000kn ranges. . . . . . . . . . . . . . . .. :1:.(0.0007% of input +0.0001% of range)f C 
10,OOOkn range. . . . . . . . . . . . . . . . . . . . .. :1:.(0.003% of input +0.0001 % of rangelf C 
loon · 10,ooon range ..... , . . . • • • . . . . . ± (0.001 % of inpu t +0.0002% of range) f C 
10n range . . .......... . ....••..... . :1:.(0 .001 % of in'pu t +0.0005% of rangel i C 

CONFIGURATION . . . • . . . .•• . . . . . . • . . . . .. True 4-terminal through 10,OOOn range and 2 terminal on 
the 100 Kn throu~ 10,000 Kn ranges. 

Current through R measured 
Range .... . ............ . . ... . .... 10n. lOOn, l000n, 10.ooon.lOOKn loooKn, 10,000 Kn 
Current ........................ . " lOrna 1ma lOO pa 10 pa l pa 

Max imum Lead Resistance (for less than 0.001% of range effect on accuracy) 
4 terminal mode, Curren t leads ........... 10n in both leads on lOn range and lOOn on all other 

ranges 
Voltage leads 1 Kn in either lead on all ranges. 

2 term inal 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) . 
Filter "out" ........................ . .. 33 milliseconds, 100 milliseconds on 10n range 
Filter "in" ... . ....................... . 500 milliseconds 
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NOTE: Moting connector is supplied. 
REFERENCE INPUT 

Type .... 
Voltage Range 
Input Resistance 
Isolation of Reference and Input Commons 
NOTE: Fused to prel'ent domoge. 

RATIO RANGES 
Resolution 

Overrange 

(4·Wire DC/DC Ratio using Options 8400A-05 and 840QA·07) 

True 4·Wire, Real Time 
-+IVto-+ l0.5V 
1 megohm 10.1 % 
Input Hi to Input Lo voltage plus Input Lo to Reference Lo voltage, 
not to exceed ± 13V Ofl 10V and lower DC Voltage ranges. 

±D.Ol : l , 10.1:1, 11 : 1, 110:1, 1100: ' 
10.00'% of DC Voltage range , (0.000001 : 1 maximum on t o.Ol : 1 rat io 
range) 
20%, 110: 1 maximum input on 100: 1 range 

NOTE' % Input Volrage Range 
. % Reference Voltage Range 

Overload 

must be less than J.2 for a non-oyerrange rt!tlding. 

11 1(X)V DC or RMS (:t1500V peak) may be continuously applied to the 
numerator (input) terminals without damage. 

Reading vs. Ratio 10 x Ratio 
ACCURACY (To 120% of ratio range) 

t l : l , t l0 :1, :t l00 :1 ratio ranges 

90 days 
(lSDC to 28"C) t o. 1 : 1 ratio range 

:t(0.005% of Reading -+ 0.002% x (~~~f) of DC Voltage range) 

1(0.005% of Reading + 0.004% x (~~~f) of DC Voltage range) 

:to.Ol : 1 ratio range t(0.005% of Reading -+ 0.01 '" 
NOTE: 24 hour and J YeIlr specifications QVailable upon request. 

x (~~~f) of DC Voltage range) 

Temperature Coefficients (O"C to ISDC and 2S"C to 50DCl 
t l : 1, t iD: 1, t 1 00: 1 ratio ranges t(0.0003% of Reading -+ 0 .0001'" x 

to. l :1 rat io range . 

t o.01 : 1 ratio range . 

NOISE REJECTION (At Reference Input) 
Normal Mode . . . . . . . . . . 
Common Mode (with up to I K unbalance! 

REFERENCE SETTLING TIME . . . . 

t(O.OOO4% of Reading -+ 0 .0002% x 

:t(0.0005% of Reading -+ 0 .0006% x 

3Odb@60Hz 
120 db with a -+ I OV Reference 
2 seconds 

~
'OV) 
Vref 

lOY) 
Vref 

(10V) 
\Vref 

of DC Voltage rangelf C 

of DC Voltage rangeif C 

of DC Voltage rangelf C 

(To 0.01% of range fol lowing a step change of reference voltage. Numerator response time same as "de volts".) 

13·Wire AC/AC Ratio using Options 8400A·Ol , S4ooA·06, and S400A·07 ). 

NOTE: Miltingconnecror is supplied. 
REFERENCE INPUT 

Type . . . .. 
Reference Ranges 
Reference Voltage 
Input Impedance . 

RATIO RANGES 
Reference Range 

Resolution . . 
Overload 

1V 
lOV 

lOOV 

3-Wire, Real Time 
l V, 10V, l OOV (internal selection) 
10% to 105% of Reference Range 
1 megohm shunted by less than 100 pf. 

1:1, 10:1, 100:1, 1000:1 
0.1:1, 1:1, 10:1, 100:1 
0.01 :1, 0.1:1, 1:1,10:1 
0.001% of AC Voltage range, 0.000001 : 1 maximum 
130V RMS at Reference Input 

Reading vs. Ratio, , V Ref. Range . 1 x Ratio 
10V Ref. Range . 10 x Ratio 

lOOV Ref. Range . 100 x Ratio 
ACCURACY (90 days at ISDC to 2S"C and to I 20% of ra tio range) 

50 Hz · 'O kHz· 
1: I Ratio Range and Reference and Input 
at the same frequenc y . . . . . . . :t(0.05% of Reading -+ 0.005% x (Ref. RangelVref)of AC Voltage range) 

-NOTE: Specificationsfrom 10 Hz - 50 Hz and 10 kHz - 100 kHz oYailabie ofl request. 
Input and Reference not at the same 
frequency or not on the 1:1 ratio Range :t(0.1% of Read ing + 0.005% x (Ref, RangelVref)of AC Voltage range ) 
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Temperature Coefficient 
(O°C to laoc and 2aoC to SO°CI, 

REFERE NC E SETTLI NG TIME. 

± (0.{)()4% of Reading i' 0 .{)()1 % x (Ref Range/V refl of AC Voltage 
rangel 

500 milliseconds 
(To 0 ,05% of range following a step change of reference vollage. Numerator response time same as "ac volts"). 

(Average responding converter using Option 8400A-Ql I 

RANGES 

Resolution 
Overrange 
Overload 

Superimposed DC 

IV , 10V. 100V , lOOOV 

0.001 % of range, (10J.lV ma)(imum on 1 V range) 

20%. l 100V RMS maximum input on 1100V range 
ll00V RMS may be continuously appl ied 10 any range 
wi thout damage 
± 11 OOV DC (Peak AC plus DC may not exceed ± 1500V) 

ACCURACY (To 120% of range or l100V max imum input) 

O,OOlV to SOOV , 50 Hz· 10 kHz ±(0.05% of input .. 0,005% of range) 
(90 days, 

18°C to 2aoC) 

500V to 1100V. 
90 days 
(laoC to 28°C) 

10kHz - 50kHz . 

20 Hz - 50 Hz and 
50 kHz - 100 kHz. 

10 Hz - 20 Hz . 
50 Hz · 10 kH z 

10 kHz - 50 kHz 
20 Hz· 50 Hz 

±(0 .1 % 01 input'" 0.005% 01 rangel 

± (0.5% of input" 0.005% of range) ' 
±( 1.0% of input" 0.01 % of range) 

±O. l % of input 
±O.l S%of input ' 

±(0.5% of inpu t + 0.005% of range) 

10 ~ z·20 H z . ±(I .O%of inputi'O.OI %ofrangel 
-NOTl::: hlpllt Volt - Hl'rtz product sllOlIld /lOt exceed 2 x /0 7 

Temperature Coefficients (O°C 10 l aoC and 2aoC to 50°CI 

10 Hz - 50 kH z ±(0.OO2% of input'" 0 ,0005% of range )1 °c 
50 kH z· 100 kH z, ±(0.01 % of input + 0.0005% of range) I DC 

Input Impedance 1.11 megohm. ± O. I%, shunted by less tha n 100 pi , 

NOISE REJECTION 
Common Mode (w ith up to won unbalance in either lead) 

DC to 60 Hz Greater than 120 db 

RESPONSE TI ME (from an input step cha nge to it completed read ing within 0.05% of the change when externally tr iggered ). 
F il t er "out" 
Filter "i n" 

"NOTE: AbOl'e 400 liz for rated accuracies 

100 milliseconds" 
500 milliseconds 

(Using Option 8400A-Q4) 

Non;': Marillg COJIII('( 'l or is SIIpplie,1 

Control Levels . 
Log ic Levels 
Input Definition 
Control Command Storage , 

Interlocks 
No Call 
Flag . 

0 " funct ion called, 1 '" function inact ive 
O· contact closure or OV . I '" open or i'5V 
Ser ies 930 OTL 
Continuous or addressed remote control o f instrument. Tnggered 
address control allows the a400A to "la tch" to tnput commands, 

Following latch. the commands may be removed but the functions 
and ranges commanded will cont inue 10 be in eff ect until the next 

address tflgger. 
Incompatibl e func tions or simul taneous ranges cannot be called. 

Volts DC and aUlorange called 
Remotely control Flag in Data Output Un it . 

N0 71;': Req!lires +5 V po wer (J 50m A J from Dara OtIfPIIf Ulli r or (':ell'mul Pf'ItW s/lpply w/liell COli he SII PIJlkd a~ a ,fpcf'lal 

irem. COllluel factory for f!l rlher d('toi/s, 

57 



8400A Specifications 
ISO LATE D DATA OUTPUT (Using OPtion 8400A-03) 

Nute: TI\O marillg CO/ lIIet'ION are supplied. 

Data Ava ilable . 
Coding 
Logic Levels 
Maximum Tr igger Rate 
Flags . 

ACQu isi t ion. 
A utomat ic Adaptive Timeouts 

T iming Diagrams 

''' '"-' ~, .. , ...... ...." 

...... """' ...... ......... ..-. . 
.. t .. " ... ,.,·"" ..... _._. _ .... ' _.

....... It ......... 

Digi ts, polarity, range, functions 
8,4,2.1 BCD, d igits and range 
1 = +5V, 0 "'- OV (Series 930 DTl with 6K pullup) 
30 per second 
Dig it izi ng, Remotel y Controlled, Remotely Triggered. Busy. 
Overload, sample sync, 
Full parali el or serial by character in multiples of 4 bil s. 
Automatic delays to allow fo r sett ling t ime of all a nalog inpu ts 
arc enab led via a single logic input line. 

_.-.... - -,,-
"AO" 

TOTA L TI MEOUT CHART 

(Automatic AdaptiM Timeouts En,bll,d) 

:~:'1J~-\~:\- -_ ... --C\'=L '...... , ... ,.".~ ..... •• u." ,. -~ -..... .. - -""'" ... - --
-::~~~ ... ~ -'";.:;~ .. ~.- "'= .......... '''.- i::= ........ .... 

FUNCTION! T OTA L TI ME (MS) 

RANGE f ill •• Out Fil,-. tn 

VDC· to, 100 54±3 52Ji.42 

1000 

~ \ 
...... _ .. ""'. _ .. -

-~ ;;,:~. 
=. -+t+i--=-=-t-+=t 

vae- 0.1, 1.0 123±10 523±42 

VAC..a1l ranges 123±tO 523:tA2 

fHlll ran(leS 123±tO 523±42 

KU-all ranges 73:!:6 523:tA2 

Autorange·per odd 50 add 280 
rtlnge chilnge 

,.,,-" .. , .. , ..... .-
NOTE: For further detuii! rt quesl Application Bulletin 1:{ I . 

PARA L LE L REAR INPUT (USing Option 8400A·Q7 ) 

PRICES: Basic 840QA and Options 

8400A 
8400A·01 AC Converter (ll 
8400A·Q2 Resistance Converter 
8400A·03 Data O utput (3) 
8400A·Q4 Remote Control (3) 
8400A·05 DC Ext. Reference (2)( 3) 
8400A·06 AC Ext . Reference (2)( 3) 
8400A·07 Rear Input (3) 
8400A·09 True RMS Converter ( 1) 

$2495 
S 695 
5 300 
$500 
5 200 
5 200 
5 700 
5 75 
5750 

ACCESSOR IES 

A·90 Shunts, 6 Rang es to lOA 5255 
BOF ·5 H·V Probe, 5k VQe .. 01 % Rat io 5295 
8QF ·15 H·V Probe, 15 k VDG, .05% Ral ioS325 
80 RF R·F Probe. 10kHz to 700 MHz S 75 
M03·205-600 Rack Ears S 15 
298265 Extender Board S 25 
MOQ·280·610 Rack Slides S 50 
2010A Digi tal Pr inter, lOcol. $795 
201 QA· 7007 Printer Interconnect ing 

Cable . $100 

NOT/:S: (Ij 
(2) 
IJI 

Oplion 8400;1 0/ Qnd 8400/1- 01) mQ)' nO! be iI!UQlled simuIIQUeous/)' 
Reqllires 8400A - 07 Option 
/lfQling COIl1/ectors supplied 
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The Fluke 8600A 
20,OOO-count 
digital multimeter 
We are proud to Introduce a DMM with 
a 4 V:! digit LED readout featu ring live 
ranges of de valls, l ive ranges of ae 
valls, five ranges of de current , five 
ranges of ae cu rrent and six ranges of 
resistance. With 26 ranges, the Insl ru· 
men I oilers more measure power than 
any other Instrument available. Auto· 
range and autotero are standard . Fluke 
engineers designed it especially to 
meet the widest possible applications 
of bench , l ield and laboratory. 

High accuracy 
The Fluke 860QA offers a basic de 
accu racy of 0.02% for 90 days over a 
temperature span from 150 C to 35 0 C. 
AC provides ± O.2% accuracy al mid 
band and operates ove r a 30 Hz to 100 
KHz dynamic range. This is the besl 
price and performance you can gel any
where. 

Complete protection 
All dc voltage ranges from 200 mv 
th rough 1200 volts are continuously pro
tected to ± 1200 vdc or 1700 volts peak 
ac. On all resIstance ranges Irom 200 
ohms full scale th rough 20 megohms lull 
scale. the 8600A takes a conti nuous 
250 v rms or dc. A 2-amp front panel 
luse 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 th e 
ch arger built In. Weight of the 8600A 
wi th battery pack is only 4.5 pounds 
(2.1 kg.). So you really get a portable 
machine. 

Drive a printer 
Anothe r low cost option, TTlIOTL
compallbte Isolated printer output lets 
you use the 8600A in data logging 
applications. 

Fluke's 2010A 
Digital Printer. 
The Model 2010A is avallable with 10 
or optionally 18 columns. Printing Is at 
a rale of 2.65 lines per second in 
black and 2.5 in red. Fan lold paper 
stacks neatly in the front panel drawer. 
Standard 2Y4" adding machine paper 
rolls can also be used. 

A built-in memory and busy flag en
able the 2010A to be connected to 
Instruments w ith higher sampling rates 
than the printer's output. The printe r 
can also be placed in a Standby mode 
where the memory cont inues to be 
updated but a printout will only occur 
wi th a front panel Manual Print 
com mand. 



Specifications 
DC VOLTS 
A ...... , ±200mV, :!:'N. :!: 2fN, ± 2OOV, :!: 12OOV 
R'''CIIII\fiI; Full .ulorlnglng or manu.1 ranging 
Polerity "",Iom.lie bipolarity, + or - display 
Retootu1 .rl: 10 microvoill on 200 m'" range 
AoQI •• q: ±(0.02% ollnpul + 0.005% 01 r""Q') lor 2, 2O.:lOW 
190 ranges 
'S C I :!: (0.02% 01 input + 0.008% 01 r.nga) lor 1200V range 

::!: jO.O<I% 01 input + 0.01 '" 01 r.nge) lor 200 mV rang. 
DC Inpulll""I, > 1000 MO, 200 m"', 'N. 10 M!i2O\l , 2QOV, 1200II 
Z-ro Stab Aula zeroed on ,II rlnges 
O. II oed Prot.... 1JtI: ±, 200V de or ± 1100v peak II(; applied contlnu

oully to any range 
,. NfttII Mol Hoi R. K' "', 60 dB minimum It 50 Hz .nd 60 HI 
C I Moe! No It, tel; n. 121) dB minimum (with 1 k!}ln ,ithe' 

1"d) ,I DC. 50 Hz and 60 Hz 
R_ To'hecl 
,. q W fI R'ft<> 1 I18cond maximum \0 diSplayed Input 

AC VOLTS 
RIi"O"' 200 mY. 2'0'. 2OV, 2O(N, l200V 
RantitIo' Full.u,orlnglng or manual ranging 
R.. .Iloll· 10 microvolts on 200 mY range 
At> 9OD.ys(150C 10 350C) 

200 mV Range: ± (0.2% 01 Input + 0.08% 01 r.nga} 50 Hl-
(100% 101% 01 range) 10kHz 

:':: (0.5% 01 inp~t + 0.10% of range) 3O Hz 
so Hz and 10kHz-50kHz 
= (0.5% 01 inp~t + 0.5% 01 range) 50 kHz-
100 kHz 

'N Aange -2OOV Aange: = (0.2% 01 Input + 0.015% o' r an~) 50 Hz 
(100% 101 % 01 ran~l - 10 kHz 

:t (0.5% 01 Input + 0.025% 01 range) 30 Hz 
-so Hz and 10kHz-50kHZ 
:to (l.0% olinput + 0.05% 01 ran~) 50 kHz 
-100 kHz 

l 200V Aange: IOV to 500V 
(100% 101% 01 range) ~ (0.2% of input + 0.03% 01 range) 50 Hl-

10kHz 
500v to 1 200V 
""":" (0.37% 01 inpul + 0.03% ollan~) 50 Hz 
-10 kHz 
IOV 10 l200V 
~ (0.5% oIlnpul + 0.08% of "noe) 30 Hz 
-50 Hz and 10 kHz-20 kHz 

AC ,,,,,,,II",,,,,",a_ 2MIl shunted by ie .. than 100 pF 
OYerIOad P'ol on: 12QOV rm. maximum. no110 exceed 2(IO'"jV Hz 

"'I~ T Tal' HSAC'CUl , .. hlnR, 1,5 second milJ;imum 
10 dillplayed input 

DC CURRENT 
PI , 200 I'A. 2 mA, 2OmA. 200 rnA, 2000 rnA 
Rant -.g lA,nu,l ranglll-g 
f! ,hOI!' 10 nA on 2oo .. A 18nge 
ACt> I 0'1 (OO Oayl - 150C 10 350C); ~ (0.1% of i/lOUl + 0.01 % of 

range, on aU 'a~ 
VOl \I'" t!t an 0.5V rn&>c irnum II 2 AmpI, O.2!iV to 200 rnA 
0. '10& P,otected to 2 Amp. on any range; lused above 2A 
1'1>0 TAMI 
Ace '" "ItO 1 second m •• imum to displ,yed ,"put 

AC CURRENT 
R"",": 200 1iA. 2 rnA, 20 mA, 200 mAo 2000 trIA 
Ra"91119 Manual Aanglng 
RHOIulh 1ft. 10 ItA on 200 IiA lange 
~ .. (0.3% oI!npUI + 0.06% ol ' ange) 50Hz - 10kHz 

AU lange. (e~cepl 2000 mA range 50 Hz -5 kHz) 
z (0.6% 01 input + 0.1'" of'ange) 30 tv -SO Hz 
AU , el\9tl. 

Voitaga8 >f' 0 .5V maximum at 2 Ampa, D.25V 10 200 rnA 
0,,"10 Protected to 2A on any , enge; lused ebove 2A 
III T_Tol' 
.. oure' h "'- I second maximum 10 dlllp.i&y9(l inpul 

OHMS 
"'~ 200!1. 2 kH. 20 kll. 200 kn. 2000 kll. 20 Mll 

III 'V' FuU autoranglng or man~el rengitlg 
II to mlUlohm on 200 ohm range 

C 2 wire 
~ (0. 1% of Input + 0.015% 01 range1200fl r8J'1g8 
= (0. 1% of Input ... 0.00$% 01 range) 2 kit range 

'5 '" (0.05% of inpul + 0.005"10 of rangoa) 20 k!1 10 2000 kH 
,.nge 
7: (0.2% of Input + 0.005% 01 20 M!I 
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Mil' ,""m Open Circuit Volt. 5 ¥GIti 
O"'8fYolt.98 .... tectlOll: 250V 11m! or dC:. applied c:onUnu~y 
Plaapo ... T1ftIIC to A.ud ACCIIfllq' Yrn 11'1 Aa_: 1.0aacond maxlll\lJm 

to displayed Input (2001"1 I~ to 2OOO1d1 "nge) 
" Mc:ondl maxImum to dlapl~ Input (20 Mil range) 

C\' t T .... ";!h Uf>k1lO"": 

200!1 2 kli 20 k!l 200 Idl 2000 kll ,. .. , 
, mA 'mA '00,. ,,. .,,. 

GENERAL 
Fu ton. Selac:ted vi. lront p_1 c:otltrola 
AI Autom.tic: or manual aerec:1ed via Ironl penel c:ontrol. 
A ,,1 A" 600 m. mulmum per"nge change 
D 7 aagmenlll 0.3" l EO dilfllay, automalle clec:lrnailoeatlon ",.0."" II 21':1 umpln/Mc:ond Wtlhin rlrlQl 
OVlrto"CIllloellC'OIl. Fluhing diaplay 01 + 18&88 (buin-in IIIgment Ifll 

01 lEO diapley) for out 01 range Indication 
Dt "'IfTetrlp<frall e O"CIO+5O"C 
Tam laIIl'8CoeI1,~ tI' (O"C 10 1!!i°C end 35°C 105O"C) 

DC Volts E~c:epl 200 mY: -l; (0.001'" inpul + 0.0005'" range)/oC 
DC Cu, .. nl and 200 mV: :!:{0.003'" Inpul ... 0.001'" renge) /oC 
AC Volil E~e8flt 200 mY: :t{0.0! '" InpUI + 0.002% lange)/DC 
AC Currenl and 200 mY : :- 0.015% Input + 0.005% range) /o C 
kll Exc:ept 200!t and 20 Mil: :I: (0.003'" Input + 0.0005% ratlge/oC 
200!1 and 20 Mn: ~(0.005% Inpul + 0.001% lal\9tl)'''C 
>tllf. T.. ..hi,..' 4O"C 10 + 75" C ( _ 4O"C \0 +6()OC wilf1 at· 
terle.) 

.... '"1011,. f· til: 80% A.H .. + 5"C 10 + 35°C 
10% A.H .. +35°C to +5O"C 

'hom lid \flbrat M .. tI pertinent requile ,"anll of MIL-T-212OOL and 
Mll-E-l64OOF 

MTS 10,000 houri cllc:uleled. min imum 
.... C n '_ V~' {I8. IOOOVdc:orpea.ltac: 

PO,,!If 115/230\' ae z 10%. 50 Of 60 Hz. 1 walll line 10 wattl ~"ary 
' 8Va " W x2Va" H ~I()"" O 

216mmW x64 mm H. 25-tmmO 
a' 3.SIIM. (1.6 kg) line; " .!S lbs. (2,1 kg) w/ batteries 

OPTIONS 
-0' 8t< "p Rechargeable bl'IIIfY pack. c:apable of 8hou .. typic:.1 

(8 hOUII minimum) C)ClttI'ation. ,ac:harguble in 18houll ITIblmurn 
DOl taolaled BCD OI.Itpul, TTL/ OTl c:ompat lble lave" (nOi c:om

patible with option -0') 
Available Data: Oigil •. polarity (bOIh logic senM.) end ,ange 
Oala Coding: 8-<1·2·' BCD poailive true parallel (negative !rue eUlly 

Ob18lned by ehenging OI.Ilpul b"ftetl) 
l ogic l evel,; "'" + 5V. " 0" OV 
Drive CapabIlity: At! OUlpull can drive' • mInImum of two tTl. 10Id. 

l1.e .. '!Ilk 3.2 mAl 
Flagll: Busy. not busy. and _,Ia.d 
Controls: E~ temat trigger (negatl~oing edge triggers): Elte,nal 

IrillOet e neble (logic " I" enablell e~I.,nal trigger. logic: " 0" 
c:auses dale update al lila internll .. mple ,"e 01 lID.,.o~,malety 
2.S/second); + !SV ...... nce 

ACCESSORIES 
oJh V r0l4 (801<-40) Vol tage Rengoa: I kV,o 'D kV 
Inpul R .. ;'lanee: 1000 Mfl 
AIIlo : l000:! 
o ..... an Accuracy: 20 kV 10 30 kV ::!e 2"" (Caltl)rat8d '''' . 1 2!5 kV) 
Upper Limit : enengel Linearly lI'om "'" al30 kV 10 "% at "0 kV 
l_ Limll: Changes linearly Irorn 2% al 20 kV 10'''' a t 1 kV 
(CallbrallHl lram to MU DVM Inpill r •• iIl8tlce) 
~Pr .. towC:0II j8IAF) 
Aange: O.2SV to 3(N , ml. 12 M!llnpul Z. 350V dc maximum 
RespOll"; 100 kHl to tOO MHz ± I dB. tJaeable "om 20 kHl 10 

250 MHz 
F P (8OAF-I ) inpul VoIllgI Aange: O.25V to 3/N, Rnpon,.; 
100 kHz 10 500 MHz ' I dB accuracy. Useable I,om 1 kHz to 10Hz 

..,.. III" ~t P (801-«10) R'I\9tI : 2 Amp' 10 800 Arrtr/I 
AceurKy: ~ 3% 

• Ie t (A80) Uni_'",1 laldl having IwO color c:oded 
lead, with In .... latad . Ihreaded adaptlfS on eech end , ui18b1e lor .t
lachment 01 the follOw ing aclapMII: 1. Banane plug •. 2. Pin Tips. 
3. Tnl Prod Tipll, " . Alhgalor Clip •. 5. Binding POItl~ 
If, (C-80) Soft winyl Cllllllormad 10 c:arry me ModaI88OQA 
and ac:ceuoria. with eon ... nierlt viewing window and lIhoulder strap 

c;;. (C-86) Rugged pOlyethylene c ..... with handle and lIor· 
aoe c:ompartment lor tnt reacts. ~ cord and other c:ompac::I IIC
~ ... 

I' 1.400-100-714 
M " MOQ...200 .. 4jtl (0IIae1): M00-2(IO..612 (r.enter): Moo-

2QO.613(Oual) 

\ 



The Fluke aaOOA 
200,OOO-count 
digital multimeter 
This extraordinary DVM offers a basic 
de accuracy of 0.005% with full 
autoranglng. There are fifteen ranges 
which Include five dc. four ac, and six 
resistance. Complete isolated lour 
terminal ohms measurements are pro
vided on all ranges. Separate cu rrent 
and voltage Inputs are available to pro
vide the ult imate in ohms accu racy 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 ou r l Sllechnology to build in 
pe rformance at a price heretofore 
Impossible. 

Fully guarded, completely 
isolated 
The Fluke SaCOA has an input resistance 
better than 1,000 megohms on the 200 
mY. 2 V. and 20 V ranges and 20 meg
ohms on the 200 V and 1200 V ranges. 
Common mode reject ion Is beller than 
120 dB dc to 60 Hz. Normal mode re
jection is belter than 60 dB at 50 and 
60 Hz. Your load is lully isolated from 
ground loops, noise and stray voltages. 
You get the accu racy you paid for under 
a wide variety of ambient environments. 

Overload protection 
No voltmeter around offers beUer over
load protect ion. 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 conUnuous applica
tions of up to 1000 VDC or 1400 VAC 

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 vol tmeters take advantage 01 
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 with in. In fact, the 
voltmeter will take a lot of abuse and 
stili operate well within specifications. 
Yet with all th is. the Fluke 8800A weighs 
less than 7 pounds or less than hal f the 
amount of comparable Instrumentat ion. 



Specifications 
DC VOLTS 
RlneH' 
R ..... '" Full 
~1.,Ity· AutomMle 
R_",tj<)ll" ,.V~ 
AcI::foIraey: 

200 mV Range 

~2(N. : 2OOV, ± 12OOV 
Ot mlllt,ll' ,.nging 

or _ dilplay 

90 Day. lSOC -280C 
': (0.01% Input + 

2'V-2OOV Range t + :t (O.OI% Input + ~:~.~:~;~[: 0.005% tatlgeJ 0.0015'" '..-gel 
l200V Range + :1: (0.01% input + 

0.003% ,ange' 
r ..... , r. eo.~ <1t, InpvI + 0.0013'" '8f'9lJ /OC, 200 

, 180(,. ."0(;
inpll1 + 0 .0003'" , .. )/ "C, 7V 

Input + 0.0002% rangaj/OC. 2fN, 

~~~l~~~"npu' + 0.0003-" II";I)I"C, 

DC ,,.""', R I!lI.a_· M;,;';;'~j m" . ,V.,.nd m r.-.get 
10Ull on 200V and range& 

Of' I C'u alit (.,noe ): Leu Iha" 15 pA on any rl~. TIlmperature 
Coefllclenl 01 :1: 5 pAIGe 

ZIft) Sid 1)': Bet.., In.n 10 ,.\1 lor 90 ct.ys ." ... one hovrwarmup 
o IOldPro!tet)oll 200V, l2QOV fl ngl, :!: 12OOV de, 1100v peak ec 

2OOmV.7V.2fNranga. :l: l 000V dc, 1400vpe.kac 
Nor .... 1 Modo Hoi .. R-tecuon, ;:: 60d8 .,5(1 Hz .nd eo Hz 
C on Mode HniM Rrltc:llon' ;:: 120 dB ., dc 10 eo Hz (wiTtl I kI'l In 

either le.d) 
A .. po,," T_ To AI,"", A.caII'ac~ Wrthln"~ I Mcorrd maximum 

10 diapl.yed Inpul 

AC VOLTS ....... ' .; ;,;;;;~~;;;,;,; ....... " 
f'eeolulkH\: 
A~req: 

frequ.nc:y : 
100Hz-10 kHz: 

30Hz-50Hz. :t: (1.0% Input + :t: (1.0% Inpul+O.03'11. 
20 kHz-loo kHz: 0.03% I.nge) rarogtrJ 

1200V renge (100"4 10 0.1 '11. of '!!III!l90 day! 
lSOC _ 28°C 

IV 10 500V 500V to I20fN 
tOO Hz-IO kHz: 1: (0.15'" Inpill + :t: (0.l"- Input + 0.01"" r.ngel 

0.01'11. renge' 
30Hz-100Hz. :t: (0.25"" Inpul ..l- :t: (0.5"" Input + 0.02% renge) 
10 kHz-20kHz: 0.02% renge) 

Te"'PfI ..... '. CoeffIcIeftt: :t: (0.008"" inpul + 0.001"" rengel / OC. ~
(OOC -1 "C 'C 6C"C] 200V ' ...... 

:t:(0.008'i1o Input + 0.002% r .... lltrC. I200V ..... 
IIC ,""", I-.s.nc:.: 2 MIllhuMld br' lea tllen lOll pf 
OwI,toad PI ~'on' 1200V IrQ rnulm'nn, I'IOIIo.xceed h lO'Y Hz 

product. 20 kHz maltlmum orr 1200V rlrnge. 
RHponM Tw. To "It.d 
AQCU,..cyWlf "'''.ng.' 1 .5eacOf1drnaxlmumlod~1nput 

OHMS 
20"'. 

Rq!: 2 Idl 20 kU 200 Idl 2000 k\l 20 Mil 

Maximum Current 
through unknown: I mA I rnA 250,.,. 25"" 2.5"" 0,25"" 

M .... "num O.,. .... Cin:w,' Volt., •. 3.3 ¥OIls 
Oyet"lc,'.,. pr 'rctlon: 250V rml Of dc. applied continuously to .ny 

' ..... 
R&JPOftM TItIte, 1.0 second maximum to dlspl.yed Inpul (20011 through 

200 lal range) 
3,0 MeondI maximum 10 dill9'.yed input (2000 k!l and 20 Mil r.nge) 

GENERAL 
Func:hon, Selecled vialronljtanal contrOl. 
R.nV', lIutomelk: or manual .. leetH vi.lrorrl p_1 control . 
Auton,.. R ... · eoo mMe IIIP lmum per Ianill' change. 
O'''r: 7 legman!, 0.3M LED displ.y . autom.'1c <leclmalloc.tion 
R.a4In$t Aata: 2.5 fQdlng./MCond wilh ln range 
o-kIad Indl~t,on: Ftashlng display 01 + 188888 (built-]n segment teal 

of LED display) lor out of range indlc.lion 
Oper.ung r,mpar.tMr., OOC to +SOOC 
SIOfaga T....".,.tu,.' - 400C 10 +750C 
Hvrr"iditJ RaftV!!' 70% RH, 350 e 10 sooe 

80% RH. + 5'C to + 35° C 
Snock and Vlt-II.t'On, MNIa pertinem requiremenla of MtL-T·212QOl 

and MI L-E·ll!4OOf 
MTBF' 10,000 hou,. c.lculated. mll'!imum 
M"'"",m Common Modt: VoIt-ve' tOOOV dc or pe. k.c 
Maximum t.O to GUAFtO VDlIlI9I: lOOV dc or peak ac 
Po .... , 110123lN ac : 10'11.. 50 or 60 H! . 8 w.,ta 
SlJ;e, Mp;lmum dlmanaiorrl : 3"., · H x 9" W II 12 .... • 0 

89mmxmmmx318mm 
Wrlghj, 8 .5 ItII. (3.0 kgl 

ACCESSORY 
Aac:It MounlKri ('*' .... ) : MOO-2OO-e25 

OPTION 
-02 (OOUI· ItoI,ted BCD output. m / DTl ton\9.tibte levela 

A .. il.bIe Oeta.: DIgI ... poIfIrlty (both logic _l •• nd f.nge 
Data Codinlf a-.&-2-1 BCD pwlti.,.true paI.'tel (negali.,. true , .. ily 

obIained by changing oulpul buHllraJ 
logic: l.eI4ls: " I " _ + 5V. "0" _ eN 
DrIve CapabIlity: All oul$IUls can drive. min imum 01 two m 10.01 

(I. ........ k 3.2 rnA) 
Fl.: Busy. I'lOl Nay. and O¥efINd 
ControIIr: Ex.",.. trtgoer lneo.llve-golng .. trlggerwl; ExlWnel 

trigger ~ (Loire " I " _bin I ltlWna' trlaaer. logic "0" 
~ date update al IIIrI In~1 MIIIple r.te of approximately 
2.5 / MCOnd); + 5V ...... ence 

Prices for basic 
Model 8600A 

High current prObe. MOdel 801600, 
$50. 

Basic unit, $599. 
Options 

Option -01 , baHery pack, $100. 
Option -02, dIgital output unit 
(OOUI , $150. 

Accessories 
High voltage probe, Model BOK40, 
$40. 
RF probe, ModeIBORF-l, $75. 
RF probe, Model 81RF. $40. 

eluxe test leads, Model A80, $5. 
no cases, 

C80, soft vinyl, $15. 
86, ru ad I 8th lene, $15. 

Rack moun 8, 
oltset, Model MOO·200-61' , $30. 
center, Model MOO·200-612. 530. 
dual, Model MOO-20().613, $30. 

Model 8800A 
Basic unit, $1099. 
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Options 
Option -02, digital output unit 
(OOUI, $150. 

AcceSlorJ.s 
High voltage probe, Model BOK40, 
$40. 
RF probe, Model 80RFM 1, $75. 
RF probe, Model 81RF, $40. 
Deluxe test leads, Model ABO, 15. 
Rack mount kit, center, MOo-2OO-
625, $30. 

• 



IFLUKEI 
• Voltmeter Accessories 

• High Voltage Probes 

• Precision Dividers 

• Current Probes 

• Shunts 

• RF Probes 

• Physical Accessories 

• 

- ' -
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High Voltage Measurements-----------
1000V to 40,OOOV 

High Voltage Probe SDK - 40 

A wide range of high voltage dividers are available from 

Fluke to satisfy your measurement requirements including 

voltage range, accuracy, in put resistance and impedance 

matching. 

High Voltage Probe : (80K-40) Voltage Range : 1 kV to 

40 kV 

Input Resistance : 100 Mn 
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 aOF- 5 and 80F - 15 

80F·5. BOF·15 HIGH VOLTAGE PROBES (Compatible 

WIth most models of Fluke Voltmetersl 

INPUT VOL TAGE 

RANGE 

INPUT RESISTANCE 

DIVISION RATIO 

RATIO ACCURACY 

123°C .!. 1°C) 

Ilnto 10M!"!1.O. I% 
vOl tmeter Inputl 

STABILITY OF 

RATIO 

OPERATING TEMP. 

ERA.TURE RANGE 

TEMPERATURE 

COEFFICIENT 

HUMIDITY RANGE 

CABLE LENGTH 

WEIGH T 

OPTIONS· - 01 
-02 

80F 5 BOF 15 

500 · 5000V 1000 · 15.000V 

50M!"! looMn 

1000 :1 1000: 1 

!.0 .05% Of Input 1.0.05% of inpUl 

!.O.OI ""/monlh; O.05%/year (rec;alibraled 
by inte'nal 
adju$tment) 

o 0 
OCl050C 

010 80% 'elal ive humidity 

5 fl . min. 11.5ml 

12 oz. (340 grams) 24 01.. (680 gramsl 

Calibrated for ou tput In to lIMn1.O.I % 
Calibrated for outpu , into> 10' On 

Note .80F ·5 0' 80F .15 without OptIon - 01 or -02 ;scalib!"ated 

lor OUl pU' in lo 10 megohms. 
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FLUKE MODEL 80K-40 WITH 8000A 

f 

40 kV 
Lower Limit : Changes Linearly 

from 2% at 20 kV to 4% at 

1kV 
Calibrated into 10 M!1 DVM inpu t 
res istance 

8OF - 5, 80F - 15 HIGH VOLTAGE PROBES 



MAXIMUM 
MODEL INPUT DC INPUT DIVISION 

VOLTAGE ACCURACY RESISTANCE RATIO 

BOK-40 40 KV 2% (nom.) 1000 MS1 100 0 : 1 
BO F- S 5 KV O.OS% 50M!! 1000 : 1 
8OF- 5--01 5 KV 0 .05% SOMn 1000 : I 
BOF - S--02 5 KV 0.05% SOMn 1000 : 1 
8OF - IS IS KV O.OS% 100 Mn 1000 : 1 

8OF- 15-01 IS KV 0.05% 100 Mn 1000 : I 
8OF- 15- 02 IS KV O.OS% 100 MS1 1000 : I 
8OE- l 0 10 KV 0 .0 1% 10MS1 1000 : I 

& 
10000 : 1 

HIGH VOLTAGE DIVIDER SELECTION GUIDE 

High Voltage Divider 80E-10 

Accuracy: 

Maximum Input 
Voltage : 

Divider Current : 

Input Resistance: 

Division Ratios : 

±O.O, % for both division ra tios over 
a temperature range from l SoC to 
2SoC and for any input voltage up 
to rated maximum . Derate at 2 
ppm/oC outside this temperature 
range to O°C and SOOC. 

10,000 VDC 

I milliampere nominal at rated 
input . 

10 megoh ms, nominal 

1,000: 1 nov output at maximum 
input) 

10,000 :' (I V output at maxi mum 
input) 

CALIBRATED 
FOR VOLTMETER 

INPUT RESISTANCE 

10 Mn 
10Mn 

II Mn 
10 ' 0 Mn 

10Mn 

II Mf2 

1010 Mn 

10 10 Mn 

• ," • = • 
• • 

Stabili ty of Division MODEL SOE - 10 HIGH VO LTAGE DIVIDER 

Ratio : ±O.O, % per year (recalibrated by 
internal adjustment) . 

Input Connector : MS3 102A·1S·, 6S on fr ont panel 
(mating connector suppliedl. 

Output Connectors: Two binding posts on %" cent ers 
for each of two outputs. One side 

Altitude: 

Humid ity : 

Panltl Meter : 

of each output is common to chassis. 
Separate binding post for ground· 
ing case . All outpu t connecto rs 
loca ted on front o f instrument . 

10,000 feet (operating) 
SO,OOO feet (non·operat ing) 

o to 80 % (to 2SoC) 
o to 60% (to SOoC) 

10 - 0 - 10kV 

Input Power: 

Mounting: 

Size: 

Weiltlt : 
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None required 

Resilient feet provided for bench 
and portable use. For side·by·side 
EIA rack mounting with solid · 
state Fluke Different ial Voltmeters, 
use Adapter Kit 88 1A-l 03 (includes 
handle ·bracket and key plate) . For 
EtA Rack Mounting of a single uni t. 
use Adapter Kit 88 IA·l02 (in
cludes brackets with handlesl. 

7" h igh x 8W' wide x S" deep . 

(17 .7S cm x 21.5 cm x 20 .4 cm) 

(19" wide in rack con figurations) 

6 pounds (2 .7 ki lograms) 



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 afound the current 

carryi ng 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 iii known smal1l1alue of 

resistance across th e probe's output. Th e voltage across 

this resistor may then be preci sely measured. 

CURRENT 
RANGE 

2A-600A 

ACCURACY 

Switched Current Shunt A·90 

FREQUENCV 
RESPONSE 

30 Hz - 1 kHz 

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 virtuall y any voltmeter. 

RATED E SHUNT 
CURRENT BURDEN R 

RANGE (APPROX.) 

0.1 mA 100 mV lkn 
1.0 mA 100mV lOO n 

10 mA 100 mV IO n 
100 mA 102 mV I n 

lA 120mV 0.1!1 

10 A 300 mV 0.01 n 

MODEl 801 -S00 CLAMP-ON CURRENT PROBE 

MAXIMUM 
DIVISION 

RATIO 

1000:1 

"OUTPUT" 
AT RATED 
CURRENT 

l00 mV 

l00 mV 

100 mV 

l00 mV 

l00 mV 

l00 mV 

66 

INSULATION 

5 kV 

CONDUCTOR 
SIZE 

2" diameter 

AgO CURRENT SHUNT 

ACCURACY - WITH VOLTMETER 
INPUT RESISTANCE . 10MU 

±("/' OF INPUT '" % OF RANGE) 

DC AC 
(30 Hz - 10 kHz) 

±(0 .15 + 0.1) ±(0.3 + 0 .5) 

±(0. 15 + 0.1) ±(0 .3 + 0 .5) 

±(0.15 + 0,11 ± (O.3 + 0 .5) 

±(0.15 +0.11 ±(O.3 + 0.5) 

±(0.15 +0.1) ± (O.4 + 0 .51 

±(0.25 + 0,1) ±(0 .5 + 0.5) 
to 4 k Hz 



R F Measurements----------------
RF Probe 80R F·RF Probe8 1RF 

High frequency AF probes conyen frequencies up to 1 G Hz 

to a DC level proport ional to the AMS value of the input . 

Select either the Model BORF or the low cost Model 81 AF 

from the specificat ion chart below . 

81 RF 

Frequency R espon~ 100 kHz to 100 MHz; ±.1 dB 

Extended Response 20 kHz to 250 MHz 
(Useful for relatl~e 
readings) 

Voltage Range O.25V to 30V RMS 
350V DC Ma)( . 

Input Impedance 12 Mn 1/ 15 pF 
Voltmeter Input 

Resistance '0 Mr! ± 1O% 

MODELS BO RF & 81 AF PROBE 

80 RF 

100 kHz to 500 MHz:!. l d B 
10 kHz to 500 MHz: ±3 dB 

1 kHz to 1 GHz 

O.25V to JOV RMS 

200V DC Max. 
4 Mn 11 2 ±O.5 pF 

10 MS1 ± 10% 

Note: Order BOAF-l for Models BOOQA & 8600A (includes compatible mat ing connector! 

Physical Accessories ---------------
Carrying Cases, Dust Covers, Rack Moun ti ng 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. 

Viny l R,_ Single o~, 

Co" Co" RKk RK k 

8OO0A C·SO C·S6 MOO- MOO-

200 -612 200-613 

8OOOA-05 C-80 C·S6 MOO- MOO-
200-6 12 200-613 

8OO0 A - 06 CoSO C-B6 MOO- MOO-

200 -612 200-613 

Delun 
Offu l T_ Chassll 0,. Ex"nd ... 
R .... L _ d l Sl ides Cov ... eo.rdt 

MOO- A-SO MOO-
200-61 1 100-714 

MOO- A -SO MOO-

200-611 100-714 

MOO- A -SO MOO-

200-611 100-714 
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PHYSICAL ACCESSORIES Wllllllllcd 

Carrying Cases, Dust Covers, Rack Mounting Hard -
ware, Chassis Slides, Test Leads Oelu"e 

Vinyl Rugeltd SillQle Dual Offset T~ Chassis O.M EXlender 
eo .. eo .. RK' RK' Rack L_ds Slides COl/er Board$ 

8OO0A C·SO C·S6 MOO· MOO· MOO· A·eO MOO· 
200·6 12 200·613 200·61 1 100· 174 

81008 C·82 MOl· MOO A·80 MOO MOJ· 
200·607 200·606 260·610 203·100 

8110A C., MEE· MEE· MEE· ..,0 MEE · 
7006 7014 7013 '008 

S120A C., MOl· MOJ· A·SO MOO· MOJ· 
200·607 200·606 260·610 2OJ·700 

S200A C., MOJ· MOJ· A·80 MOO· M03· 8200A-

200·606 200·607 260·610 200·700 4011 

8300A MEE · A·80 MEE· 8JOOA· 
700. 8078 & S079 4013 

( IS· ', (2 4"' , 83OOA· 
4015 

8350A M03· A·80 MOO 
205·600 280·610 

8375A MOJ· A·80 MOO· 298265 
205·600 2S0·610 

"11OA MOJ· A·80 MOO· 84ooA· 
205·600 280·610 7014 

8600A C.O C.6 MOO· MOO· MOO· A·80 MOO· 86OOA· 
200·612 200·613 200·611 1()().174 700 . 

88110A MOO A·80 88OOA· 
200·625 700. 

ELECTRICAL ACCESSORY PRICES 
8OK-40 s '0 8OF - 15-02 J50 
SOF- 5 2" 8OE - IO . "., 
8OF- S-Ol . 295 8'''_ OS 
8OF - S- 02 . 295 A- 90 255 
SOF- IS . J50 8'" 75 
8OF - 15- 01 J50 8ORF - I 75 

81 RF '" 
PHYSICAL ACCESSORY PRICES 

A- 80 s 5 M03·205·600 15 
C- 80 15 298265 . " C- 82 • 00 
C- 86 15 

MEE4008 10 
MEE·7001 15 

MOO· l00·114 8 MEE·7QOO " MOO·200·611 JO MEE·7013 . " MOQ·200·612 JO MEE·l014 . 25 
Moo·200·6 13 70 MEE·8078 . 50 
MOO·200·625 JO MEE·8079 . 50 
MOQ·260·6 10 . 50 8200A-4017 25 
MOO·2BO·610 50 

8300A-4013 25 
M03·2oo·606 25 8300A4015 25 
M03·2oo·607 " 84OQA·7014 " M03·203· 700 10 

86OOA·7OQl 50 
B8OOA·1001 50 
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Digital Printer 2010A 

FEATURES 

• Complete Instrument Compatibility 

• 10 or 18 C~umn Capability 

• Data Storage Standard 

• Easy Front Panel Paper Access 

• High Reliability 

. " , " "' " 



The 2010A Offers You: 

GENERAL 

The Fluke Model 2010A Printer is a versati le, highly 

compatible, low cost performer specificall y designed for 

instrumentation requirements. The basic printer records 10 
columns, sufficient for recording data from most digital 

multi meters and counters. For data sources with a larger 

number of outputs t he 2010A is optionally avail able with 

18 columns. 

COMPATABILITY 

The compatability of the 201 0A printer with d igital instru

ments is a key advantage. Many printers require a variety of 

options to modify programming codes for each digi tal 

source. In some cases the user must fab ricate 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 digi tal sou rces. 

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. T he 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 201 OA . 

VVhi le 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 appl icat ions 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 212PVL0151. 

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 , part icular attention has been given to the 

generation of funct ion 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 avai lable 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 mu lti meter version call ing DCV , ACV, mY, 
ACmA, DCmA, n, kn, and Mil, the counter version calling 

Hz, kHz, MHz, lAS, ms, and s, and the thermometer version 
call ing of , ° Cand mY . 

Columns 9 through 16 in the standard un it and columns 

1 through 16 in the option 01 are used for printing data. 

Columns 2 and 9 contain + and - sy mbols to identify 

bipolar data. 

A convenient and unique feature of the 2010A pri nter is 

that when connected with the appropriate inte rconnecting 

cable to a Fluke Digital Multimeter that is overl oaded, the 

printer automatically prints in red. 

PRINT DRUM LAVOUT 

, , , • • • , • • " " " " " " " " " " NA"V COOI 

>- - , - - , > - - - - - > ~ •• , 
" • " 

" " 
, • , , " < . · · < • · · · · < , • , • , • .. .. • • • • • • • • • • • • • • · • , .. , • .. • • • • • • • • • • • • • • ~ , , .. • • 

" 
, , , , , , , , , , , , , , " • • , , , , .. • • • • • • • • • • • • • • " • • , , • • .. • • • • • • • • • • • • • • • .' • , • , • .. • • • • • • • • • • • • • • • · • , • • • 

" 
, , , , , , , , , , , , , , • "' • • , , , 

" 
, , , , , , , , , , , , , , • .. • • , • , 

, , , , , , , , , , , , , , , , ~ n • .. , , .. • • • • • • • • • • • • • • ~ , • .. • • _"",,"_0,._ ,3. , .... ,s"' ......... _ I • 1 , 

OECIMAL POINT 

A decimal point may be printed in any column of t he 

2010A to the right of the digit on the same column. Most 

digital sources provide range information in a coded format 

whi le 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. 

Th e 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 

instru ments. 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 multi meters, the 2010A has a built-i n 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 DTlfTTl 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 printe~ output . 

The memory accepts and stores one complete set of data 
to be printed. While printing, the output is not changed by 

addit ional data being supplied by the measuring instrument. 

The busy flag indicates that the printer is printing and 

additional npuuare 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 

ACCURACY: 

PRINTING RATE : 

LINE SPACING: 

Identical to input device used. 

2.65 lines/second - Black (375ms) 
2.5 lines/second . Red (400ms) 

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· 

PRINTING DRUM: 

PAPER: 

umns . 

Option - 0 1 provides full 18 col

umns printing capability . 

13 characters per column plus space. 

Numeral 0 through 9 , decimal point 

and two other characten for col

umns 1 through 16. Two columns 

of 13 characters each for printing 

units of measurement. 

2Y." wide fan-fold or standard 2Yo" 
wide roll paper. 
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STANDBY 

The standby control is a useful feature of the 2010A printer 

INhen 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 measu ring instrument's 

rate, up to once every 4jJsec. 

REMOTE CONTROL 

The 201 OA 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 BuUet in AB1 6, 
titled "Data Acquisition with the 2010A Printer". 

RIBBON : 

FRONT PANEL 
CO NTROLS: 

DATA INPUT: 

Standard black/red, %" wide. auto

matically reversed. 

POWER SWITCH and LED indi

cator. 

STANDBY, Interrupts print com

mand pulse, data memory continues 

to be up-dated. 

MANUA L PRI NT, initiates a single 

printout of data in memory . 
PAPER FEED feeds paper contin

uously while push bunon is pressed. 

Code : 1, 2, 4 , 8 binary code for 

each data column 1 through 18 . 

Data Entry : Parallel data entry 

standard . 

Logic Level: DTLfTTL compatible, 

posit ive true logic. 
Logic " 1" - +3. 5V minimum (or 

an unloaded TIL output) to +5V 

maxi mum or open 



2010A Specifications Continued 

l ogic "0" = +O .8V at 0.5 rnA 

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 funct ion information 

must be present for a minimum of 

4,1.1$ after pri nt command. 

CONTROL INPUT AND OUTPUT SIGNALS 

Print Command 
Input -; 

Print Command 

Input +: 

Busy Signal 

Memory Update 
Complete : 

POWER: 

DIMENSIONS: 

The print cycle is initiated by a 

transition from l ogic " 1" to Logic 

" 0 " . This command is ignored if it 

occurs during the print cycle. Dura

tion of pulse is 4 ,usee minimum. 

Inverse of Print Command Input-

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 
comple ment is also avai lable. 
Logic "0" % +0 .4V with maxirn.m 

sink current of 4 .8 mAo 
Logic " 1" ; +2.5V with maximum 
source current of 2 mAo 

Input data may be remOlled on 

transition of this pulse from Logic 
" 1" to Logic "0". 

Logic "0" = +O.4V with maximum 

sink current of 2 .4 rnA. 
Logic " 1" '" +2.5V with maximum 
source current of 1 rnA. 

11 5V or 230 V ± 10% selectable by 
rear panel switch. 48 . 440 Hz 
15 VA power dissipation. 

7" high, B\I:r" wide, 16" deep. Case 
includes carrying handle/tilt stand . 
17.8 em x 21.6 em x 40.6 em 

72 

WEIGHT: 15 pounds 6,75 kg 

ENVIRONMEN T: o to SOoC 0 to 80% RH 

Designed to meet I.E.C. Specification 348. 

PRICES 

Digital Printer, 10 columns, Model 201 OA 
Digital Printer, 18 columns, Model 2010A--01 

$ 795.00 
875.00 

(Prices include 1 ribbon and 1 paclr of fan fold p8per. 
Input COnnllCtor, Input Cabl8 or InterfllCe I( i ts 8re 
listed below.1 

ACC ESSORIES 

Fen fold paper, 20 10A- 7013 1per dozen) 
Ribbon, 2010A - 7014 Iper donn) 
Input mating conflOCtor, 20 10A - 7008 . 
General purpose input cable, 2010A- 7oo0 

16' Iong, m8ting conneetor 2010A - 7008 onll end, 
other end is 50 wires untarminated) 

General purpose decimal jumper board, 2010A- 7Q12 . 
Rack moynting kit, 19" relay rack, 2010A- 7010 
Diodll matrix. DMM functions, 2010A - 7019 
Diode Mat rix. COYnter functions, 2010A- 7020. 
Diode Matrix, Thermometer functions, 2010A - 7021 
Dust COVIlf , M07-203-546 
Extendor Card, 20 10A-4006 

INTERFACE K ITS 

(Include Campl8t8 Qlbl8, Diode Matrix,and 
Decimal Jumper 808rd as raquirad) 

Digital Multimeters Kit Model No. 

800QA--02 2010A-7001 
81ooA--02 2010A - 7002 
81006--02 2010A - 7002 
8110A--02 2010A - 7002 
8120A- 02 2010A - 7003 
8200A-06 2010A- 7004 
8200A- 07 20 10A- 7005 
8300A- 03 20 10A - 7006 
8375A--03 20 10A-7007 
8400A - 03 2010A- 7007 
8600A --02 2010A- 70 15 
aaOOA-02 20 10A- 70 15 

Digital Counters 

194 1A-02 2010A- 7009 
1950A--02 2010A - 7009 
1952A- 02 2010A - 7011 
19528--02 2010A- 7016 
1900A - 02 2010A - 7022 

Digital ThermometerS 

2100A--03 2010A - 7017 
2100A- 06 2010A - 7017 
2100A - l0 2010A - 7018 

25.00 
18.00 
15.00 
75.00 

10.00 
50.00 
17,50 
17.50 
17 .50 
15.00 
25.00 

75.00 
75.00 

100.00 
100.00 
100.00 
125.00 
150.00 
125.00 
150.00 
150.00 
100.00 
100.00 

75.00 
75.00 

100.00 
150.00 
100.00 

100.00 
100.00 
150.00 



VOLTAGE DIVIDER 

• 
• 

FEATURES 

• SPECIAL FLU KE PRECISION WIREWOUND RESISTORS 

• ±O.Ol % DIVISION RATIO ACCURACY FOR ANY INPUT. 

• lOV AND l V TAPS 

• MEETS SEVERE ENVIRONMENTAL REOUIREMENTS 

• ZERO CENTER PANEL METER 

Auke Model80E - 10 Voltage Divider provides a highly 

stable, accu rate means of measuring voltages to IOkV 

in conjunction wilh Fluke Differential Voltmeters, Digital 

Voltmeters and conven tional potentiometers. lOY and 

IV outputs are provided with 10 tV inputs for 1000: 1 

and 10,000: I division ratios. It is important to notc that 

the ±.O.OI % division ratio accuracy applies to both division 

rat ios and holds fo r any input voltage up to rated maximum. 

Design of the SOE-IO 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 I and selected for extremely 

low temperature coefficient of resistance. 

Model 80E·tO instruments afe equipped with resilient reel 

ror bench usc. They may be rack mounted side-by-side 

with Fluke 880 or 890 series solid-state Dirrerential Volt

meters using the 881 A· 103 Rack Adapter Kit . For single 

rack mounting, side panels and handles are available as the 

88 JA-102 Rack Adapter Kit. 



ACCURACY: ±O.OI% for both division ratios over 3 
temperature range from ISoC to 2Soe and for any input 

voltage up to rated maximum. Derate at 2 ppmfe 
outside this temperature ra nge to aOe and 50"e . 

MAXIMUM INPUT VOLTAGE: 10.000 VOC 

DIVIDER CURRENT: I milliampere nominal at rated 
input. 

INPUT RESISTANCE : 10 megohms, nominal 

DIVISION RAnOS: 
1,000:1 (lOY ou tput at maximum input) 
10,000: I ( IV output at maximum input) 

STA81L1lY OF DIVISION RATIO : i.O.OI % per year 
(recalibra ted by in ternal adjustment). 

INPUT CONNECTOR: MS3 102A·IS· 16S on fro nt panel 
(mating connector supplied). 

OUTPUT CONNECTORS: Two binding posts on *" 
ce nters for each of two outputs. One side of each out put 
is common to chassis. Separate binding post for ground· 

ing case. All ou tpu t connectors locate d o n front of 
instru men t. 

SHOCK: Meets half sine (20g. I I milliseconds) shock 
and bench handling requirements of MIL·E4970A. 

VIBRATION: Meets requirements o f Mll·T·94SA. 

OPERATING TEMPERATURE: O°C to 50
0 e. 
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STORAGE TEMPERATURE: - 3S"C to +70°C (MIL·E· 
4970A). 

ALTITUDE : 10,000 fee l (operating) 
SO,OOO fee t (non-opera ting) 

HUMIDITY : 0 to SO% (to 2S°C) 
o to 60% (10 SOOe) 

METER.: 10 . 0 . 10 kV 

INPUT POWER: None required. 

MOUNTING: Resilien t fee l provided fo r bench and port
able usc. For side·by,side EIA rack moun ting wi th solid

slate Auke Di fferential Volt me ters. use Adapter Kit 88 1 A· 
103 (includes handle·bracket and key plate). For EIA 

Rack Mounting of a single unit , usc Adapter Kit 88 1 A·102 
(includes brackets wi th handles). 

SIZE: 7" high x 8·1 / 2" wide x 8" deep. (19" wide in 
rack configu rations). (1 1.8 x 21.6 x 20.3cm) 

WEIGHT: Approximately 6 pounds. (2.72 kg) 

PRICE, 
8OE· 10. $395.00 

88 1 A - 103 Rack Adapter Kit. S 15.00 
881A · 102 Rack Adapler Ki l, S2S .oo 

NOTE: Special models of 80E·IO Vol tage Dividers are 

available with maximum input voltages in IODOV steps 
from 1 kV to 9 kV . Infomlation supplied upon request. 

• 
i 
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The Record 
Fluke entered the frequency measurement market through 
the acquisi tion 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 
rel iabitity . In the first year, Flu ke l td. has introduced two 
new counters which include LSI 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 reliabilitv and vastly reduced 
power consumption . 

Display Fluke pfO\lides light emitting diode displays to reo 
duce power consumption and enable long life battery opera' 
tion. l eading zero suppression assures easy reading and 

(x)uNTEII SELECTION GUIDE 

M.'''' , .. , 1941A ,,, .. 

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-d igit j)as-discharge type display for 
bridH, distant viewing in industrial environments. 

Autorengmg The 1900A low cost multi·counter provides 
hig, 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. 

Fil ter and Attenuator Fluke counters provide the user with 
effective circuitry for eliminating noisy readings resulting 
from high amplitude signals and high RF signals. 

Trigger Lever 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. 

Tn.r Status lampI Flu ke counters provide trigger status 
lamps which , when balanced, provide qUick, easy location 
of the triggering point of low ampl itude waveforms. 

",,. "'" I" _C'II 5M. _ 8OMM. ", 40 101", S M, _ SOMH. oc - 110 MHI SH. - SOMM, 
25M H. _ 515MH. 25MH. _ 515MH. 
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FEATURES: 

• AUTORANGING IN FREQUENCY AND PERIOD MODES 

• 20% HYSTERESIS 

• 5Hz TO BOMHz 

• SINGLE AND MUL TlPLE PERIOD 

• 25m V SENSITIVITY. TYPICAL 15mV OVER THE ENTIRE RANGE 

• 6 DIGIT LED DISPLAY WITH AUTOMA TIC ANNUNCIA TlON 

• AUTO RESET ON ALL MODES. GA TE TIMES, ATTENUA TOR AND FIL TER 

• INPUT CONOITIONING - A TTENUA TOR AND IMHz LOW PASS FIL TER 

• OPTIONAL BA TTERY OPERA TlON 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.I.IM.O.S. circuitry providing grea ter 
rel iability with much reduced power consumption. 

In addi t ion to autoranging the 1900A provides manual selection of gate times from 10msec to 10 seconds, 
.1 Hz resolution. A~toranging seeks to fill all display digits wi th a maximum resolution of 1 Hz 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 lOMHz. 

Signal conditioning is provided with a 1 MHz 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 , 900A in the frequency mode is 5Hz to 80M Hz and 5Hz to lMHz in the period 
mode. In totalizing operations the 1900A will accept frequencies of 5Hz to 80M Hz. 

Sensitivi ty over the range of 5Hz to 80MHz is 25mV and typically will respond to a 15mV input. 

The 1900A provides a six digit LE D display with automati c decimal point posit ioning and automatic units 
annunciation of MHz, k Hz, msec and usec. 

In addition to a standard reset control al l functions, gate times and signal condition ing 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 illust rative example is when selecting the ten second gate t ime. T he auto reset 
assures the operator that he wi l l not have to wait twenty seconds for correct reading. 

The 1900A utilizes highly sophisticated packaging concepts. The result is a very durable package tha t wi ll 
provide years of dependable service. 

Options ava ilable 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 i t ideal for field service applications. 

The data output option provides paral lel 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 au tomatic units annuncia t ion, the control panel is colour keyed for ease in descrimination 
between frequency and period units. 

78 



Operating Ranges 
Frequency: 
5 Hz to80MHz 

Period: 
5 Hz 10 1 MHz single and multip le period averages 

Totalize: 
I count to 999999 counts 

Input Characteristics 
Sen.llly!ly: 
25 mY. typically 15mV rms sine wave, S Hz 
10 80 MHz 
Frequency and totalize . 200 mV p.p pulse ampli
tude w ith minimum pu lse w idth 0120 nsec. Duly 
cycle > 10%, 
Period. 200 mV p . p pulse amplitude with minimum 
pulse width 01 200 nsec. Dull' cycle > '0% , 
Impedance: 
1 Mil shunted by less than 30 pI 

FIII,r : 
1 MHz (3dB point) lowpass 

Anenualor : 
Decreases sensit ivi ty by 10 

Ovarlold : 
150 V rms 5 Hz 10 I kHz decreaSing to 20 V al 
BOMHz 

Resolution 
Frequency : 
Four manually serected gale limes 01 : 

10 ms (100 Hz resolullon) 
100 ms f 10 Hz resolulion) 

1 5 ( 1 Hz ,esolutlon) 
105 (0.1 Hz resolullon) 

Aulorange pOSlhon will automat ically seek 10 fill 
all 6 digits but will not select a gate lime greater 
than 1 second (1 Hz resolullon) 

Period : 
Manual selechon of single period or 3 period 
averaging ratiOS ' 
10' Single period (100 ns resolu110n) 
101 peflods averaged (10 ns resoluhon) 
la' periods averaged (1 ns resolution) 
la' per iods averaged (100 ps resolution) 
Autorange posihon Win automatically seek to 1111 
an 6 d igi ts. Autoranglng w ill not setect a period 
average 01 grealer than 10' averages. 

Totalizing : 
Accumulales up to 999999 counts. then actlvales 
overllow indicator. 

Time Base Characteristics 
Frequency : 10 MHz 
Sta bili ty: 
Aging Rete: <~ 5 .... 10' month 
Short Term : <~ 5 x 10-1 rms over 1 second 
Temperature: <~ 5 .. 10' O' C to SO' C 

<:!: 2 X 10' (typical) 2Q' C 10 3O' C 
line Varialion: 
< :!: 1 X 10 ' lor:!: 10% vadatlon In line voltage 

., 

.0, o 
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General 
Ollpla, : 
6 d igi t LED. lead ing zero suppression 
Time between successive measurements is 200 ms 
plus measurement lime 

Annunciation : 
MHz. kHz, msec. ,IIsec 
overllow 

Automatic Feature. : 
AUTORANGE : 
!n both frequency and period modes. aUloranging 
Includes a unique 20% hysteresis in ils switching 
thresholds. to eliminate redundant up range / down 
range commands. Th iS allows measurements to be 
made on signals containing large amounts 01 FM 
and PM. 
Hysteresis memory can be reset by depressing the 
rese t button. 
AUTORESET ... 
A new measurement sequence Is started every 
lime a Iront panel button Is act ivated. 

Operating Temp : O' C 10 + SO' C 

Storage Temp: - .O· C 10 + 60' C 

Power Requirementl : 
11 5/ 230 VAC ... 10% 
100 IIAC available 
SO. 60. 400 Hz 
6.5 wailS line model 
8.5 walls ballery model 

Fuses : 
l\ amp AC·line version 
'" amp slow·blow baltery version 

Dimensions 
Widlh : 
Height : 
Ceplh : 
Weight : 

8.55 Inches 
2.52 inches 
to.65 Inches 
2.75Ibs. 

Data Output Option 

21 .72 mm 
6.40 mm 

27.05 mm 
12 Kg 

8-4·2·1 BCD output lrom each digit, p lus encoded 
deCimal pOint and units annunciation Intormation. 
All outputs CMOS/ Low Power TTL compatible, 
high Irue. Print command Is plovlded. 

Battery 
NICAO rechargeable 
dlscnarge time 5 hours 
charge time 14 hours w llh unillnoperalive 

Ordering Information 
1900. 
Rechargeable battery option 
Oala output opt ion 

$349.00 
$125.00 
$150.00 
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FEATURES 

• FREQUENCY MEASUREMENT, 5Hz TO 40MHz 

• 40mV SENSITIVITY 

• TOTALIZE MEASUREMENTS TO 999999 UNI TS 

• PRESETTABLE DISPLA Y 

• RPM MEASUREMENT 
. LQWCQST 

THE 1941A INDUSTRIAL COUNTER/TOTA LIZER 

~
'" .. "'". . . 
}' . , . " 
~.". • I 

, , .. 
~ ............... " "" 

The 1941 A frequency and rpm counterltotal izer offers several very unique features not found in 
counters in the same price range. This counter provides input conditioning and normalizing. A 1 MHz 
low pass filter will prevent erroneous readings caused by the presence of high level R.F. An input 
attenuatar can be engaged to immunize the counter logic from high amplitude transients and spikes. 

A display offset option permits the 1941 A to be used in applications whe re the desired reading is some· 
thing other than the frequency input. As an example, the I. F. of a receiver may be subtracted from the 
frequency input. Th is is accompl ished by subtracting a number equal to the receiver I 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 wi ll provide unit counting up to 999999 then wi ll activate an overflow 
ind ica tor. Using the 1941 A's preset capability, th is counter wil l provide a TTL signal at a predetermined 
number. An example of using the complementa ry offset in the totalize mode wou ld be counting "N" 
bearings during the packaging stage and provid ing a TTL pulse to a conveyor control ler. The resul t is 
simply " N" bea rings per box . 
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The 1941A preset can be hard wired for dedicated appl ica tions or varied easily by interfacing the rear 
panel connector to a commercially available , 6 dig it 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 , 112", 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 

FREOUENCY MEASUREMENTS 

RANGE .............. . .. . .•.....•. 

GATE TIMES 

RESOLUTION 

ACCURACY .. . 

TOTALI Z IN G . . .. ...... . . • •..... . 

RPM ...... .. . . ....... • .......... 

SIGNAL INPUTS 

SENSITIV ITY 

SINEWAVE 

PULSE 

IMPEDANCE 

ATTENUATOR ........ . ..... . .. . . . . . . 

F ILTER . . .. .. .. . ..... . ....... . •. . 

OVERLOAD CAPABILITY 

TIMEBASE 

AGING RATE 

SH! to 40MHz !filter out) 
SHz to 1MHz (filter in) 

1 m$eC, 10msec, 100 msec, 600 msec, 1 Ie(; 

I Hz &t 1 !WIC giItl time decraasing to 1 kHz 8t 1 msec gate time 

!. count t t lmeba5f1 accuracy 

Counts to 999,999 then activates overflow Indicator 

Oetermined by pulses per revolution from lQurce. 
S pulH1/nc. 1040 minion pulses 1$eC. limiu, with 999,999 displey capaci ty 

Decimal placed for 100 pulses per revolution tachometer, giving reading 
directly in RPM. 

40mV rml (att&nua tor outl 
400mV . ml (&lIenuDtor in ) 

150mV p-p (&ttenuator out ) a l minimum pulse width of ISnsec. 
I .SV p.p (attenuator In) 

1 M in paralle' wi lh 30pF typical (attenua tor ou t) 

Sensitivity I, decreased by a faclor of 10 in Ih, Xl0 posi tion. 

1 MHz low pan fi lter activated by fron t panel pUlh but Ion. 

DC + Peak AC mUll not exceed 250V 
150V rml to 1 kHz decreasing to 20V rms to 40MHz 

( 1. 1 It 10~ / typical 
(1.5xl0 

LlN~VDLTAGE ....... .. . . ..... . .... ('1.2)( 10' 7 
(- 10'110 Change) 
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FREQUENCY 

STABILI TY 
AGING ••..•.• • • • • • • • ..•• • .. 

EXTERNAL TlMEBASE INPUT 

FREQUENCY 

SENSI T IV ITY 

IMPEDANCE 

BCD DUTPUT/DFFSET INPUT 

OPTIONAL BCD 
OUTPUT 

OPT IONAL BCD 
OFFSET .. 

GENERAL 

D ISPLAY 

CYCLE RATE 

ST ORAGE TEMP. 
RANGE 

OPERATING TEMP. RANGE 

POWER REQU IREMENTS 

FUSE . . 

GENERAL 

DIMENSIDNS 

HEIG HT 

WIDTH 

DEPTH 

WEIGHT. 

ORDERING INFORMATION 

1941A .. .... . .. ... ... .. . .. . . . . • . . 

OPTION 02 BCD OUTPUT ...... .. • .. 

OPTION 05 DISPLAY PRESET . . .. . . . 
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10M Hz 

( ±. 2 x 10.£ Imonth 

10MHI 

SOOmV rms 

20 k shunted with 50 pF 

<I l ine 8·4·2·1 lor each digi t , high true. 
Print command is low true. 
All outputs are TTL compatible. 

4 1ine 84· 2·1 for each d igit. 
TT L Compatible 

6 d igit in-line displav incorporating long·life gas-discharge tubes. 
LED overflow indic.ltor . 

200 msec plus gate time 

SO, 60. <100Hz; 11 51230V.t. 10% 
(l ooV operat ion available! 14 watts 

1 Amp 1l15V! or 1/ 2 Amp (230V! 

3.oo" - 7,6cm 

7.75" - 19.7cm 

9. <10" - 23. 9 cm 

6 Pounds - 2. 7 kg 

$339.00 

$ 45.00 

S 45.00 



FEATURES 

• 5 Hz TO 50 MHz WITH 50mV SENSITIVITY 

• FIVE FUNCTIONS 
,. FREOUENCY 
2. FREOUENCY RA TlO 
3. SINGLE PERIOD 

4. MULTIPLE PERIOD AVERAGE 
5. TOTALIZE 

• 6 DIGIT LED OISPLA Y WITH UNI TS ANNUNCIA TlON 
• TRIGGER LEVEL CONTROL WITH STA TUS LAMPS 
• 12 VDC OPERATION FOR PORTABILITY 

As a 50 MHz counter, the 1950A offers superb performance in the low-priced general-purpose counter 
market. Operating from line vol tage or 12 Vdc the 1950 A is a rugged and versa tile performer. 

The 1950A performs frequency, frequency rat io, 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 attenuatar on Channel " A" desensi tizes 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 usefu l for measuring waveforms contaminated by ringing and noise 
sp ikes that can cause erroneous readings on counters with prese t trigger leve ls. 
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With ootional temperature compensated crystal oscil lators, 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 requi re a BCD output or enVISion futu re needs for recorded data, Fluke provides an 
inexpensive field install able BCD output, Option ·02, providi ng 8·4·2·' parallel TTL compati ble logic 
with print command. The 1950A·02 can be easily mated with digita l printers, and an interface kit to 
the Fluke 2010A printer is available as an accessory. 

FUNCTIONS 

FREQUENCY MEASUREMENTS 

RANGE •• • • ••••. •• • ••.•.••. .•.. . .. 

GATE TI ME 

RESOLUTI ON 

ACCURACY •.... 

READOUT •• .••• ..•••.•••••••• • • • ••• 

RATIO MEASUREMENTS 

DISPLAYS 

RANGE 

ACCURACY 

" 
" 

PERIOO MEASUREMENTS 

RANG E 

PERIODS AVERAG ED 

FREQUENCY COUNTED 

RESOLUTION 

ACCURACY 

READOUT , . 

TOTALIZING 

RANGE •. 

CAPACITY 

SIGNAL INPUTS 

SENSITIVITY 

INPUT A . . . ... .... .............. ... . 

INPUT B •••. ••• •.•...• • .• •• . • •.•.•• 

5 Hz to 50 MHz 

0. 1 msto 10 .'n6decadeue~ 

0.1 Hz at lOs gate time to 10kHz e t 0. 1 ms 

!. 1 count + timebase accur&Cy 

kHz or MHz eutomatk:ally displayed wi th decimel DOint 

f , if2 where f, end '2 ilre IIPptied sep8retely It the two input 
enennels, A ana B. 

5 Hz to 50 MHz 

1 kHz to '0 MHz 

!. 1 count of lignill in !l'put A. plus trigge r error of lignal on input B. 
Hnput 8 trigg.er .rror i, - 0.4% !- period. _rllQ<td 'or ,ignall with bener 
than 40 dB SIN ratio •• nd greilter th.n 500 mV rm. amplitude). 

5 Hz to ,0MHz 

I period to , 05 periods in decade IltPI 

100 kHz 

0. 1 I'Ililt 105 periods to 101.11 at 1 period 

!. 1 count + tirTMI!r'se It.bility + lrigger error of signal 01'1 input A. IInput 
A tripr error is - 0.3%-+ periods aver8ged f<)f lignal. with better Ih.n 
40 dB SIN retia and greater Ihan , OOmv rms amplitude. Enor decreases 
as SIN and ampl itude il'lcreate.! 

mli Or ... 1 automatically displayed with decim.1 DOlnt. 

5 Hz to 50 MHz 

Counu up to 999999, then activatfl overllow Indicator 

Sin_ave: 50mV rms owr entire frequeflC\l ra"91 of 5 Hz to 50 MHz 

Pul51: ' 75 mV pop pulse .mplitude at minimum pulse width of '5 1'1" 

600 m V rm'llnewave , kHz to ' 0 MHz 

84 



IMPEDANCE 

INPUT A 

INPUT B 

ATTENUATDR 

TRIGGER LEVEL ..... .••• •.•• •• ..••... 

OVERLOAD CAPABILITY 

INPUT A ••.•.••••..•••.•. 

INPUT B ••..•••• • •••••• • •••.••••••. 

TIMEBASE 

AGING RATE 
(Connant lemp.! 

SHORT TERM STABI LITY 
lAMS OVER h) 

TEMP.oePENDENCE 
20°C to Jooe 

ooc 10 sooc 

LIN~ VO LTAGE 
( - '0,*, Change) 

STANDARD 

(!. 2)t 10-6 I mo. 

(!. ' x l0·7 

(:'2 >:10.6 

(!..Sx l0-6 

( !.. 1 x 10.7 

EXTERNAL TIMEBASE INPUT 

fREQUENCY REQUIRED 

SENSIT IVITY 

IMPEDANCE 

OUTPUTS 

GATE ...••. 

CLOCK ......... . 

BCD (OPTIONAL) ••••.••••• 

GENERAL 

DISPLAY 

CYC LE RATE 

STORAGE TEMP. RANGE 

OPERATING TEMP. RANGE 

1M in par,II,1 with 30 pF 

lOOk in parallal with 35 pF 

Input A sensitivity i. reduced 10 limel when .tlanuator I, In X1Q poillion 

Front p.nel control hIlS!: 0.2\1 "01/11 wh,n Ittlnualor i,ln Xl POSitIon and 
!. 2V range when th, ,lIenuator il in th, Xl 0 position 

DC ~ Plak AC mUll not exceed 250V. Can wllhlland lignlll, of up to 
lSOV rml lor fraqullncills up to 1 kHz . Thi. ~llulI dee'IIIS11S to 5V rml 
{lI l1l1nUll tor X 11 or SOV rml (11l1l1nulltor x l 011l1 SO MHz. 

Can withstllnd lignal . 01 up to lSOV rm. lor IrllQuenciel up 101kHz 
decreasing to 5V rmillt 10 MHz, 

10 MHz 

500 mV rm. 

OPTION -03 

(~ J)( 10-7 Imo. 

e 51110-8 

(:' 5)( 10-7 typical 

(::2)( 10-6 

( .!. 5)( 10-8 

1 M shunted by JOpI typical 

OPTION -04 

(!. J)( 10-7 Imo. 

(:' 21110.8 

(~ 2 II 10-7 typical 

{ .!. 5 " 10.7 

( .!. 2 " 10.8 

Level 90M 10 "1" stlte duringICTu81 sampling intllrval : "1" and "0" states 
are TTL compalible. 

10 MHz square wave outpu t derived from Ihe counter's timebase. OUtpUI 
impedance sao ohm.; OUIPUI level 4 .5 vol ll PI!.k-lo-pellk 8Ne connector. 

41ine 8 -4 ·2· 1 lor elCh digit TTL compatible, hig/"llrue. High l rue print 
pulse. Connector is Amp henol 57-40360. 

6 digil LEO displV incorporllling 0 .27" high lolid Slale, SIIVen segmenl 
charlC le .... Fuiliellding zero supprH$ion. 

The t im. InteNal between succftSlve measuremenll can be varied belv..en 
apprO lt imatllly 0.2 10 2.0 .seconds by the cycle rille cont .ol. 

""ooe 10 +750 e 

oOe 10+ sooe 
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POWER REQUIREMENTS ......•... ....... 

FUSES 

DIMENSIQNS 
WIDTH .•.•.... •• • • ••• •.••• • .• __ 

HEIGHT 

DEPTH 

WEIGHT ...•.•••..•.•••••.... • • _ . 

PRICE 

BAS IC MODEL 

OPTION 02: BCO Per. llel B-4-2- 1 Output 

OPTION 03: TCXO ~T,mper8turt compesn8ted timebase) 

SO,60,4OOHz; 115/230V !. 101I0 
!I OOV operllion ,v,il,bl,l 
11 .5 to 14 V de II 1.5'1TI9I 
16 Wllb 

AC - lA 11 15VI. O.5A Imv) 
OC - 2A 

9 .26" - 23.5 em 

2.95" - 1.S em 

B.60" - 21 .8 em 

5 POOI'ds - 2.21 kg 

$495.00 

$ 45.00 

$ 85.00 

OPTION 04: TCXO !TtmPlrtturl compeo$8ted timebasel $225.00 

RACK MOUNTING HARDWARE $ SO.OO 
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FEATURES 

OCTO BO MHz, EXPANDABLE TO 515 MHz. 

• SIX FUNCTIONS 
1. FREOUENCY 
2. FREOUENCY RA TlO 
3. SINGLE PERIOD 
4. MULTIPLE PERIOD AVERAGE 
5. TIME INTERVAL MEASUREMENT 
6. TOTALIZE, AND GA TEABLE TOTALIZE 

• 7 DIGIT LED DISPLAY, BAND 9 DIGITS OPTIONAL 

• MA TCHED INPUT CHANNELS FEA TURING FULL CONTROL OF COUPLING, 
ATTENUATION, SLOPE, ANO TRIGGER LEVEL 

• UNITS ANNUNCIA TlON, OVERFLOW & GA TE LAMPS AND TRIGGER LEVEL 
STATUS LAMPS 

The versatile one from Fluke. Counting from DC to BO 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 galeable totalize . 

Standard features incl ude a highly stable temperature compensated cyrstal oscillator (TCXOL matched 
input channels, a seven digit LED display, self check, together with variable and preset trigger level 
controls with status indicators. Options avai lable include eight or nine digit displays, a prescaler for 
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frequency capabi lities to 515 MHz, BCD output, and a TCXO with improved temperature dependence 
and stabil ity . 

The 1952A also provides a marker output which enables an operator to set the start and stop trigger
ing points accu rately. The output, a 5V signal , connected to an oscilloscope Z axis input will intensi ty 
modu late the portion of the waveform displayed during the time inte rval being measured. 

For users who require a BCD output or envision future needs for recorded data, Fluke provides an 
inexpensive field insta ll able BCD ou tput . Opti on -02. providi ng 8-4·2-1 parallel TTL compatible logic 
with print command. The 1952A-02 can be easily mated with digita l printers, and an interface kit to 
the Flu ke 201 0A printer is avai lable as an accessory_ 

FUNCTIONS 

FREQUENCY MEASUREMENTS 
RANGE __ . 

GATE •. 

RESOLUTION 

ACCURACY ••. 

READOUT ., ..•. 

RATIO MEASUREMENTS 
DISPLAYS 

RANGE 'I .•.• • • , • " •. 

'2 ...... , . .. . . , • • . . .. . . 

ACCURACY 

PERIOD MEASUREMENTS 
RANGE .. 

PE RIODS AV ERAGED 

FREOUENCY COUNTED 

RESOLUTION 

ACCURACY 

READOU T 

TIME INTERVAL MEASUREMENT 

RANGE 

INPUT 

RESOLUTION 

ACCURACY 

DC to 80 MHz (de couplltd) 
5 Hz to 80 MHz (ac coupled) 
25 MHz to 5 15 MHz, prescaled by 10 (optiooall 

0.1 ms to lOs io 6 decade neps (ioc reased by 10 when input Captiona l 
pnncaler is iostalled) 

0.1 Hz at l Os ga te time to 10 kHz at 0 .1 ms gate 

:!:. 1 couot -+- timebase accuracy 

kHz or MHz automatically displayed with decimal point 

" I f2 where 'I aod '2 are applied at the two ioput chaooell. A & B 

DC to 80 MHz (dc coupled ) 
5 Hz to 80 MHz (ac coupled ) 
DC to 10 MHz 

:!:. I couot of signal 00 input A , 

:!:. trigger enor o f sigoal 00 input 8 " 

DC to 10 MHz (de coupled) 
5 Hz to 10 MHz (ac cou pled ) 

1 period to 105 periods 

100 kHz 

0.1 ns at 105 periods to lQ1Js at 1 period 

:!:. couot t- timebase accuracy. 
:!:. triggar error of signal 00 ioput A" 

ms or us automatically displayed with decimal po iot 

0 .1 p I to 10~ s (wi th 7 d igi t display) 
0.1 ~s to lOs Iwith 9 digit display) 

Channels A and 8 ; commoo,separate 

0.1 U$to 10 msec in 6 decade steps 

:!:. 1 couot + timebasa accuracy 
:!:. t r igger error " " 
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TOTALIZING IA GATEO BY BI 

RANGE •.••••••....•.•••.•••.••••• 

CAPACITY .•.................... ... 

DC to 80 MHz (de couplldl 
5 Hz to 80 MHz (ac coupled) 

107 standard. up 10 109 wi th 9 d igit displav 

"T. IIIII8' error 1""llhan :'0 .3% ... periods a ... eraged for Jignel. wi th beller ,han 40 dB SIN retio and g'Nt,. than 100 mV rms amplitude . 

• "Trip. error is len than :'0.0025V ISignal 5100II tv /usJ In 1,11 

SIGNAL INPUTS 
SENSITIVITY 

INPUT Ao.8 ....... • .........•... 

INPUT C (PAESCALEDI .. . 

IMPEOANCE 

INPUTAorB ••..• . 

INPUT C (PAESCA LEDl .... • • •••• ••..• • . 

ATTENUATOR 

INPUT A and B ONLY 

TRIGGER SLOPE 

INPUTAandBONLY .. . ........• , ..... . 

TRIGGER LEVEL 

INPUT A and B ONLY ...........•.. ' .... 

OVERLOAD CAPABILITY 

INPUT A or B 

INPUT C (PRESCA LE m 

TIMEBASE 

AGING RATE 
(Connant Temp.) 

SHORT TERM STABILITY 
(rml ave..- I Me.) 

TEMPo DEPENDENCE 
20 C 10 30°c 

OOC to SOOC 

L1Nl VOLTAGE 
(- 10% Ch.nge) 

Sin,wave: 50 mV rml from de to 50 MHz, inereaii" ; to 75mV .m' 
at 80 MHz 

Pulse: 100 mV pulse amplitude wilh minimum pulse width of 20 01. 

50 mV from 25 MHzl0 515 MHz 

1M in p are ll ,l wi th 30pl 

50 ohms VSWA tvpically leliS th"n 2: 1 

Sensitivitv i. dec:rea$ed bv • factor 01 10 in the X 10 POilt lon 

Front panel Inde $Witch Wlltets PO$itive or n~tiv, ,10Qe triggerit\i 

F ,on~ pan,l control ha, :: I V range wh,n altenuttor il in X I position 
and - 10V in Ihe XIO OO1i lion. Preset PO,ition i. luliV counierciockwise. 

OC + Peak AC must not e"ceed 2SOV 
ISOV rms to I kHz (decrenlng w 5V rm, a t BO MHll 

5V rms, fuWl protected 

STANQARD OPTION · 04 

(!. 3" 1O ,7' mo. < :: 3" 10 , l lm o. 

(:: 6,,'0-8 ( :: 2x 10-8 

(:: S ",0·1 :' 2,,10,7 

( :: 2x 10-6 :: S)( 10,1 

<!. s" 10-8 < ' !- 2" 10.8 
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OUTPUTS 

GATE 

CLOCK 

EXTERNAL TIMEBASE INPUT 

FREQUENCY REQUIRED 

SENSITIVITY 

IMPEDANCE 

BCD (OPTIONAL) ..... • • • ..••• • • •• • . . 

MARKER OUTPUT 

GENERAL 

DISPLAY 

CYCLE RATE .. • ... .. . . . . • •.. 

RESET 

SELF CHECK 

STORAGE TEMP. RANGE . 

OPERATING TEMP. RANGE 

POWER REOUIREMENTS 

DIMENSIONS 

WIDTH 

HEIGHT 

DEPTH 

WEIGHT 

PRICE 

BASIC MODEL 

OPTION 02: BCD PARALLEL B-4·2· ' OUTPUT 

OPTION 04 : TCXO hamperature compensa ted timebase) 

OPTION 07: 515 MHz Prescalaf ' 50mV J.efUl it iviry 

OPTION DB: Sth LED digit 

OPTION 09: Sth and 9th LED digits 

STANDARD RACK MOUNT . , . , , 

10 MHz 

lOOmV 

1M in parall,1 with 15pf 

l.evat go.s to "I " Slate dur ing actual sampling Interval : "I" and "0" SlatM 
,ra TTL compet ible 

TTL Compatibl, . 10 MHz $Quare _ .... derived from the counter's tirneMM 

4 line S·4·2·1 lor each digit TTL compatible. high true, 
High true print pulM. 

A TTL compatible output is available for the duration of iii l ime Interval 
measurement by mIIans of a rear panelSNC connector. 5 Vol I. 

7 digit LEO display incorpOrating 0.21" high, teven wgment characters, 
Up to 9 d igits ,vailable opt ionally. Fuiliellding 'ero suppression, 

When in the "CONT" mode the lime lnterYIl be tween successive me,wre
ment. can be varied by means of a cycl, rIte conlrol belween 0.2 and 2.0 
5eConds. "Re"t" bunon clears display and activates a !leW manurement. 

In "TRIG" mode the readings may be updated by pushing the "Aeset" 
bunon or a(l ply;ng a TTL compatible (Iulte to the elCternal rent connector 
on th' "ar panel. 

A timebese-derived 100 kHz signal Is intetnally connected to the Chann,1 A 
preamplifi.r output, 

-400C to -+750C 

OOC 10 -t-SOoC 

SO, 50, 400Hz; 1 I 51230V:!:. 10" (lOOVoperllion available) 20 watll. 

12.9S" - 32,9 cm 

2.94" - 7, 5cm 

9.95" - 25, 3 em 

S pound. , - 3, 63 kg. 

$749.00 

$ 55.00 

$185.00 

S3OO.oo 

$ 45.00 

$ 90.00 

s SO.OO 
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1952AREAR PANEL 

I 
1952A MEASURING TIME INTERVAL. 
WAVE FORM INTENSIFIED BY Z AXIS MARKER OUTPUT 

,e • 
~ e . , • • •• 
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19BOA 

FEATURES 
• 5Hz TO 5 75 MHz 
• 50 mV SENSITIVITY OVER THE ENTIRE RANGE 
• SNAP·ON BATTERY PACK AND CARR YING CASE I OPTIONAL ) 
• 6 DIGIT LED DISPLA Y 
• 72Vdc OPERATION 

In the lab, in a van, or strapped to a technician's side, the 1980A V HF , UHF Telecommunications 
Counter can be used to service mobile land, sea and air communications systems quickly. accu rately 
and dependably, Ready to use when it is turned on, this performance engineered counter operates 
under conditions of OoC to SOCC. The standard TCXQ in the 1980A will provide specifications that 
meet or exceed FCC requ irements. from OoC to +50oCI An optional TCXO further improves the 
1980A's temperature dependence. 

A standard 1980A wi l l operate from line vol tages, 115/230 Vae or 100 Volt at request . For mobile 
applications a 12Vdc external power sou rce may be used. When total portability is requi red an optional 
battery pack and ca rrying case provide approximately 5 hours of conti nu ous operation. Because of 
bui lt· in protecti on circuitry, recharging can be accomplished whi le operating the 1980A·Ol on line 
current without fear of over·charging. The instrument can be used ....mile 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 easi ly 
established. 

The 1980A, used with a sniffer antenna or inductive loop can be used to quick ly measure R F ca rrie r 
frequencies, squelch tones, beeper tones and local oscillator frequencies. R F carrie rs can be measured 
to a resolu tion of 1 Hz and frequencies below 50MHz to .1 Hz. 
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FUNCTIONS 
RANGE .• • ..•. 

GATE TIMES 

RESOLUTION 

ACCURACY . 

READOUT 

SIGNAL INPUTS 
SENSITIVITY 

SINEWAVE . •.••••••••. 

IMPEDANCE 

DIRECT INPUT .•• 

PRESCALEO INPUT 

TRIGGER LEVEL ..••.... 

OVERLOAD CAPABILITY 

DIRECT INPUT . . .. 

PAESCALeo INPUT 

TIMEBASE 

AGING RATE 
!col'luant lItmp.1 

SHOAT TERM STABILITY 
(rms Oller 1 sec) 

TEMP. DEPENDENCE 
lOoC to JoDe 

oDe 10 saDe 

UN~ VOLTAGE 
(- ,O'Kt Chan9l! 1 

GENERAL 

CYCLE RATE 

DISPLAY 

STORAGE TEMP .• 

OPERATING TEMP. 

POWER REQUIREMENTS 

BATTERY LIFE 

STANDARD 

{':3 )t 10·7' mo. 

(': 5 x 10.8 

5 Hz 10 50 MHz (d irecl input ) 
25 MHz 10 515 MHz tprescaled input ) 

1 "'5 to lOs in 5 decacle IIIPS 

0 .1 Hz for lOs 11'1" 111T111 101kHz 8' lmse<: gal. tpresc.led Inpul 
decreased 'HOIUlion by B faCIOr of 10) 

!.. 1 count 1. timebase IICCUfllC¥ 

kHz Of MHz automatically displayed with decimal poin t 

50 mV U"I over enlir. fraquency range o f S Hz 10 50 MHz 

50 mV rml f rom 2S MHz 10 S I S MHz (pr.scal.d inpull 

' M In parallel Wilh 30 pF 

50 ohms, VSWR Iypieallv 2 : 1 

Fronl pan.l eontrol hal :' O.15V rangtl. (Diracl InOUI o nlv l 

150 V r!TIS up 101k Hz dflcreas'"9 10 SV rms al SO MHz. de -+- peak 
VAC mun nOI e~CHd 250V 

SV rml , fUll prOlacled 

OPTION ·04 

(.!:. 311 10· 7' mo. 

(:. 21! 10'8 

{ ;. 5 )( 1 o~ typical 
( - 2. 10 

( !. 211 10·1 1VPleal 
(:' SII 10·7 

':5 x 10.8 (:' 211 10.8 

Variabl. between 0 .2 and 2 .0 5IteOnck 

6 digil LED display , 0 .21" charlC"r heighl. 
Measuremenl units and dflcimal poinl automalica lly indieated 

-4Q°C 10 -+-1SoC 

OOC 10 -+-SOOC 

50.60, 400 Hz; 11S(230V :. 10% 
!1OOV operat ion .vailablel 
11.5V de 10 14V de 

4 .8 hOUri when us ing direct inpUI. 4 houri u,i"9 prescaled input . 
An undervolt.age trip ci reuit prevenll battery from being dra ined 
below 10 valli if accident ly left on . 
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DIMENSIONS 

HEIGHT . 2.94" - 7, 5 em 

WI DTH 6.5 1" - 16.6 em 

DEPTH 7.8S" - 19, 9 (:m 

With Battery Option and Case 
3.50" - 8.9 em 

1.00" - 17. 7cm 

12.50" - 31.9cm 

WEIGHT . . . 4 .75Ibs. - 2, 16 kg IO.Slbs. - 4 , 76 kg 

PORTABI LlTY 

Shown below is the Model 1980A with the field installable -0 1 option , a rechargeable battery pack and 
carrying case. In this configu ration the 1980A·Ol is totally portable and provides approxima tel y 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 

BASIC !9aOA MOOE L .. $849 .00 

OPTION 01 : Recha rgeable Batterv Pock with Leather 
Carrving Case . .. ........ SI99.00 

OPTION 04 : TCXO (te mperatufecompens3ted timetiase) S185.OO 
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digital thermometers 
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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 
sma!) 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 0 to 
JOOoF. Nickel is employed at temperatures up to 6000 F. 
Platinum thermometers offer the widest coverage, -3250 to 
16000 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 ·3200 F to +32000 F, depending 
on thermocouple type. The 2100A"()3 measures the tem
perature of a single thermocouple of a predetermined tYpe. 
The complete temperature span of each thermocouple is 
covered. The 2100A..()6 measures the temperature of a 
single thermocouple of any tYpe. Selection of thermocouple 
is via front panel push buttons which also permit selection of 
two direct voltage ranges. The 2100A·l0 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 swi tches. 

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. 
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Digital Thermomet 2100A 

FEATURES: 

• All Thermocouple Types, J, K, E. T. A. 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 Compensa tion 

• Covers a Total Range Of -320° F 
i-190' C) to +3200' F i+1760' C) 

• 12 Volt Battery Operation 

• Digital Data Output 

• Open Circuit Detection 

• Pushbutton Selection Of Up To 100 
Thermocouples Of Mixed Types 

1 "1 tlClflt 
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BASIC 

The 2100A Digital Thermometer is not just a single instru 
ment, II 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 
monitoring up to 100 different thermocouples and ou tput· 
ting the data to a digital recorder or computer . to iI 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 iI resolution of 0.1 de
grees. 

Four baSIC instrumer.ts make up the series, although many 
of the parts are common and Instruments ciln easily be con
verted from one type to another The 2100A- 03 is used to 

measure the temperature of a single thermocouple of iI 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 iii 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
speclively . The 21 OOA- lO allows len thermocouples of a 
predetermined type to be switched through 10 the measur· 
mg mstrument . Selectio n of the point to be monit ored 
IS by frOMl panel push bunons 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 o f 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, A, 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 temperalUre range is _ 320° F to +24()(i' F and 
for a A couple, the temperalUre range is OOF to 3200° F. 
The resolution IS either O. , oF or O. , OC fo r the J, K, E and 
T thermocouples and either O.2" F or O. , OC for the A and S 
thermocouples . A unique feature of the design is that the 
linearizing data for all six types o f thermocouple is con
tained in a Single ADM o f 4k bits wh ich allows the user to 
easi ly change fr om 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 in tegra tion technique. provides excellent 
noise rejection . The integration period is 100 milliseconds 
and the reading rate is 2.S/second . The common mode re
jection is ISO dB at SO 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 50 many instruments. Protection of the 
input circuit up to 2S0V dc 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 0 converter is 
contained in a single custom LSI chip whidl plugs into the 
main board, This ch ip 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 th is 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 detecu the 
loading by the thermocouple on a 10 kHz signal generated 
internally. When the source impedence of a thermocouple 

becomes greater than approximately I.Skf2 the input is 

assumed to be open and this is indicated by blanking the 

d isplay . This method always gives a positive ind ication of 

a bad thermocouple and is su perior to the commonly used 

technique which in troduces an increasing amount of error 

as the thermocouple increases in resistance . 

REFERENCE JUNCTION COMPENSATION 

In the two mult ipoint units, 2100A- l0 and the 21S0A, all 

thermocouples are connected to the isothermal reference 

unit . This consists of an anodized aluminum block which 

contains 30 threaded slUds to which the ten thermo· 

cou ples (High, Low and Guardl are connected. These studs 
are electrically isolated bu l thermally coupled to insure 

their being at the same temperature. The tempera lUre 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 O. TO over the complete ambient 
temperature range of the instrument. The majority of 
instrume nts 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 benefil in using a true multi.point reference 
junction is that types of thermocouples can be mixed in· 
stead of hailing to dedicate an instrument to just one type 
of thermocouple. As an example of this, a 2 100A-06 
digital thermometer and a 20 point 2150A- 20 multi·point 
switch unit would allow the user (0 monitor for instance 
eight J !iron-constantan) couples, SII( K !chromel·alumel) 
couples, two R !platinum·rhodium!platinum) couples as 
well as four lIoltages 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-OI 

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 Segmenu: 

J,K,E,T,R,S 

Two wire with guard , ISO· 

lated 

Three screw terminals on 
isothermal block at rear 

Dual slope integration Ollef 
100 ms period with auto· 
matic zero 

< 1.0 seconds 

2.S readings per second fixed 

S digit 0.5 inch Sperry display , 
non·fl ickering with leading 
zero suppression 

Digital with six programs 
stored in ROM 

64 segments to each program 
for negatille and positille 
temperat ures 

Resolution : O.loF or O.l oC for J,K, E.T 
0 .2DF orO. l oC for R,S 

Conformity to NBS Tables: < ±0.2°C t±0.3° F) for J.K,E,T 
< ±0.3°C (±0.5°F) for R,S 
NOTE: 

Bel ow _ SO° C (-SSo F) E 
type is ±0.3°C (±O.So F) 
Below - ISOoC !-23SoF) 

E type is ±O.4°C (±o.i' F) 
and J, K, T types are 
±0.3°C I±O.SoF) 
Below +3S

o
C (+9SoF) R.S, 

types are ±O.SoC 1±0.9° FI 
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and the digital output unit --02. Both fit mside the unit 
but are mutually exclusille. The battery pack contains reo 
dlargeable NI·Cad cells with a oontlnuous operating time of 
eight hours. To mmimize 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. 
Th is power conserllallon has enabled the battery life to be 
extended 35%. An added adllantage 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 prOllides iso lated 

buffered outputs for data, pomt Iden tity, polarity and 

functions. An interface kit for connection to the 201 OA 
printer is another option that enables the units to be con· 

lIerted to a low cost manual daIS recording system. 

Reference Junction 
Compensation : 

Conllersion Accuracy : 
90 days 3t25 C ±SoC: 
(77" F±9° F) 

1 year at 25° C ± 10"'C: 
(77° F ± 180 F) 

Temperature Coeff icient : 

Repeatability : 

Input Impedance: 

Input Current : 

0.02° per ° oller total ambient 
temperature range 
0.01 ° per ° oller temperature 
range +20°C to +30° C 
(+68

c
F to +8S

c
F) 

±0.0 15% reading ± 0.2" F or 
±O.l OC for J, K, E, T 
±0 .0 15% reading ± O.4° F or 
±0.2°C for R. S 

±0 .03% reading ±0.3° F or 
±0.2° C for J, K, E, T 
±O.O~ reading ±O.S" F or 
±O.SC C for R. S 

±/15ppm±.0.1 uVI I" C 

±O.I°F o r ±O. l °C for J,K.E,T 
±0 .2° F or ±O. l°C tor A, S 

1000 Mn 

< 200 pA 

Muimum Source Impedance:l.5 kn source impedance 
causes less than O. l °C error 
for J, K, E, T 

Overload : 

Common Mode Rejection: 

Common Mode Voltage : 

Continuous 250V dc or ac 
rms across input will nOt cause 
damage 

150 dB al SO/SO Hz ±O. I% 
with 1 kn unbalance. A com· 
mon mode lIol tage of 250V 
will cause an error of less 
than O.l °C using a K couple. 

Maximum of 2S0V dc or ac rms 

I 
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Normal Mode Rejection : 

Zero Drift : 

Open Circuit Detection : 

90 dB at 50/60 Hz ± 0 .1 %. A 
normal mode 50/60 Hz voltage 
of 100 mV will cause an error 
of < O.l oC using a type K 
couple. 

None. Automatic zero cor· 
rection . 

A source impedance of greater 
than 1.5 kr! ±500n or cap· 
acitance less than 0.01 uF .:to.005 
uF is defined as open-circui t. An 
open circuit input is indicated by 
blanked display. 

2100A- 01 . Rechargeable Battery Pack 

Type of Cell : 

Size : 

Number: 

Operating Time : 

Charge·Discharge Cycles : 

Additional Wei !tit : 

Rechargeable Ni Cad 

"HALF 0" 

9 celis providing 11 volts 

Typically, 8 hours continuous 
operation . 

Minimum of 500 

2 pounds (0,91 Kg) 

2100A- 02 - Digita l Output Unit 

Type of Output : 

Available Data : 

Flags: 

Control Inputs : 

Fully isolated, buffered , 
parallel bed. 

18 bits data, 8 bits of channel 
identity, polarity, open circuit, 
function . 

Busy, no t busy 

EX TERNAL TRIGGER. (Neg
ative going edge triggeLI 

This allows external can· 
trol of DOU update. 

EXTERNAL TRIGGER EN · 
AB LE. 

In the " 1" state this allows 
the DOU to be updated by 
an external t rigger. In the 
"a" state it allows the DQU 
to be updated at the instru· 
ment reading rate of 2% 
readings per second. 
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Calibration : 

Sel ection of Th ermocouple 
Type: 

Selection of Temperature 
Un its: 

Data Cod ing: 

Logic Levels: 

Drive Capabi lity: 

Iso lat ion: 

Zero and full scale 

By selected components on a 
small plug·in circuit board. 
One thermocouple type only 
in anyone instrument. 

One ROM program provides 
for measurement in degrees 
Fahrenheit, and a different 
ROM for degrees Centigrade. 
Only one ROM can be fitted. 

1·24·8 bed positive true 
parallel. 

"1"'" +4V, "0" = +O.4V 

All outputs can drive one 
standard TTL load (i.e., sink 
2.1 mA)' 

Fully isolated to 250V dc 
or rms ac. 

21 DOA- 06 - Digital Thermometer for si x types of 
thermocouples 

This is the same basic unit as the 2100A-03 but with the 
addition of 8 select switches on front panel. Anyone of 

2100A- 06 



the si x 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 ranqes for 
de voltages of 40 mV and 400 mV are provided, 

Accuracy : 
90 days 25°C ±SoC 
(77 °F + gOFf 

1 year 25°C ± lOoe 
(77°F ± 1SoF) 

400 mV range ± (O,O lS% of 
reading + 1 digit) 
40 mV range ±(O.Ol % of 
reading +2 d igits) 

400 mV range ±(0 ,03% of 
reading +2 d igits) 
40 mV range ±(0.03% of 
read ing +3 digiU ) 

2100A-l0 . Digital Thermometer for ten thermo
couples of the same type 

This is the same basic unit as the 2100A-03 but with the 
add ition of 11 manual switches on front panel. This allows 
up to 10 thermocouples (all of the same type) to be con· 

2100A-l0 

nected to the rear of the instrument and then switched , one 
at a t ime, into the measuring instrument. An error of O. I° F 
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or O. I°C is added to the existing errors in the 2100A- 03 
specifications. A separa te switch on the front panel isolates 
this bank of ten switches from external Inputs when the 
21S0A is used. Channel identity of the selected thermo
couple is available when the DOU is fitted . 

21S0A- 10 · Ten point selector switch unit . 

This is a separate Unit containing 10 manual selector 
switches on the front panel and a separate swi tch for 
isol at ing the switches. When used with any of the above 
instruments , the specification will be the same as the 
21ooA-l0. 'vVhen used with the 2100A-06. any combina
tion of thermocou ples can be connected to the unit, Chan
nel identity can be recorded as in the 2100A- l0 . 

21S0A-20 - Twenty point selector switch unit 

Same as 2150A- l0, but with two rows of 10 selector 
SWi tch es, 

21S0A- 30 - Thirty point selector switch unit. 

Same as 2150A - l0. but with three rows o f 10 selector 
switches. 

2150A- 30 



Specifications/Thermocoupl 

Maximum Error 

90 Days 1 Year 

Temperature n OF ±9° F n OF ± lSoF 

Type of Couple Range Resolution 25°C 1:.5"C 2SoC±10"C 

E Nickel Chromiuml _ 320° F to +1830° F O.1 °F (1) ±O.015% rdg±..5SoF (1) ±.03% rdg±O.aoF 

Constantan _ 200°C to +960"C a.l oe ±0.015% rdg ±.3SoC ±.03% rdg ±.O.SoC 

J Iron /Constantan - 320 "F to +1400" F O.l " F (2) .t.Ol 5% rdg ±.5S" F (2) ±.03% rdg .to.So F 

_ 200" C to +760°C a.loe .:t.OtS% rdg ±.3SoC ±.03% rdg .:to.So C 

K Nickel Chromiuml - 320"F to +2400"F 0.'" F (2) ± .015% rdg ;t.SSo F (2) ±.03% rdg .to.ao F 

Nickel Aluminum - 200"C to +1370"C a.loe .t.015% rdg ±.3SoC ±.03% rdg±OSC 

T Copper/ConStantan _ 320°F to +750°F 0. ,0 F (2) .:t.0 15% rdg ±.5So F (2) ±.03% rdg ± o.ao F 

_ 200Ge to +4QO"C a.loe ±.015% rdg ± .3SoC ±.03% rdg ±O.S"C 

R Platinum 13% OC> F to +3200° F O.t F (31 ±.Ol5% rdg ± 1.00 F (3) ±.03% rdg ± 1.4C> F 

Rhodium/Platinum OC>C to +1760°C O.lo C :t.015% rdg ±O.GoC ±.03% rdg±O.SC> C 

S Platinum 10% OC> F to +3200° F 0 .2° F (31 ±.01S% rdg ± 1.0C> F (3) ±.03% rdg .±.1.4C> F 

Rhodium/Platinum OC>Cto+17GOC>C 0.1
0 

C ±.015~ rdg ± O.SoC ± .03% rdg ±O.SC> C 

(1) Added error of .iO.1°C (±0 .2C> F) for temperatures below _ SO°C (_ SS C> F) 
and ±.0 .2C> C I±O~ C> F) for temperatures below _ lS0°C (_ 23S C> F) 

(2) Added error of ;to .l oC (±0 .2° F) for temperatures below _ 150°C (_ 238° FI 

131 Added error of :to.t 'c (±O.4° F) for temperatures below +35°C (+9SoF) 

Speclflcatlons/Gener 

Size : 

Wei~t : 

Power: 

Operating Temperature: 

Maximum of 3 14" high )C S14" 
wide)C 12" deep. 

S pounds f3.63Kg) 

100,115 or 230V Ole ±10% 
SO to 440 Hz. Also, 12.5V 
:t2V external de battery 
supply . 

o to +SO°C (+32 to +122"FJ 

PRICES 

2100A-03 Digital Thermometer for Single 
Thermocouple 

2100A-OG Digital Thermometer for Multi· 
Type Thermocouples 

2100A- 10 Digital Thermometer for Mul li· 
Point Thermocouples 

21S0A-l0 Multi·Point Switch Unit for up to 
10 Thermocouples 

$749 

995 

895 

250 

21 SOA-20 Multi·Point Switch Unit for up to 350 
Storage Temperature : 

Humidity : 

-40 to +7SC> C (-40 to +167° F) 
Une operated 
-40 to +60"C (-40 to +140" F) 
Battery operated 

80% non'condensing over 
operating temperature range. 
90% up to 3SoC (9So F) 
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20 Thermocouples 
21S0A- 30 Muhi ·Point Switch Unit lor up to 

30 Thermocouples 

OPTIONS 

2100A-01 Rechargeable Battery Pack for 2100A 
2100A-02 Data Output Unit for 2100A . . . 

450 

$ IS0 
150 



ACCESSORI ES KITS FOR FIELD INSTALLATI ON 

2010A-7017 Interface Kit to Fluke 201QA. S 100 2100A- K 
Printer from 2100A-03 and 
21QOA---OO 

2010A-7018 Interface Kit to Fluke 2010A . 150 
Pri nter from 2100A-l 0 

MOO-200·6 1 8 Side·By·Side Rack Mount 30 
MOO-200·GI9 Offset Rack Mount 35 2100A- F2CK 

MOO·200·620 Panel Mounting Frame 25 2 100A- l0K 
M03·203·700 Front Panel Cover 10 
cg1 Carrying Case 100 
P20J Thermocouple Probe · J Type 20 2150A- TOK 
P20K Thermocouple Probe - K Type 20 
P20T Thermocouple Probe · T Type 20 

ORDERI NG GU IDE 

2100, - 1 I-y 
BASIC UN IT -------------, 

THERMOCOUPL E TYPE AND/OR M EASU REMENT UNITS 

OTHER OPTIONS 

BASIC UNIT THER MOCOUPLE TYPE AN D/ OR 

SINGLE 
POINT 

MUL TI 
POINT 

MULTI 
TYPE 

I MEASUREME NT UNITS 
2100A- OJ t- I $749 

I 
I 
I The. moalu p" 

Typ. f-
I J ,K,T,E,A,S 

I 
21 00A- l0 

$89' t-
I 
I I- OF or "C 

I 
I 
I 
I 
I 

2100A- 06 i 
$995 I 

I 

ORDERING EXAMPLES: 

21QOA- 03- JF Sing.e poin t. J type in OF 

Conversion Kit to a different tYpe $ 20 
of thermocouple. Specify new type 
of thermocouple and measurement 
units; e.g., 2100A-TFK for T 

type in Fahrenheit degrees 

Conversion Kit of to DC 60 

Ten Point Selector Switch for 150 
Field Installation in 2100A-03 

Ten Point Selector Switch for 150 
Field Ins talla tion in 2150A- 1O 
and 2150A-20 

NOTE : 

LINE VO L TAG E MUST BE 
SPECIF IED IF DIFFERENT 

FROM 11SV ± 10% 50 10 440 Hz 

OTHER OPTIONS 

I Ban t ry P&Cit 
I r- f--+ - 0 1 
I S150 
I 
I 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 

DallOutp ut 

f-+ I- _02 

I $>50 
I 

2100A- 10- EC-02 Multi-point. E type in .. c with data output 

Price $ 749 .00 
Price $1045 .00 
Price 5 1145.00 2100A-06- F-O l Multi type, in OF with battery pack 
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SUGGESTED SOURCES OF THERMOCOUPLES, 
California Alloy Co., 1475 Potrero Ave., South EI Monte. CA 91733, 213-579-3230 

PyCQ, 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, eN 06907, 203·359·1660 
Rosemount Eng. Inc., P.O. Box 35129, Minneapolis. MN 55435, 612·941-5560 

Marlin Manufacturing Corp .• 12402 10 Trlskett 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 SYc.1more 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 models 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 ovedoad 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 Instru ment of this type can 
match . 

'0 

Here are the basic principles 01 opera tioo of the Fl uke 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. 

OIFH.RENTIAL VOLTMETER 

T ~ .... , alAe "' .. SIlAS 

i Fu,"",,,o" ACiOC DC ACOC 

The reference voltage is applied across a Kelvin-Varley 
voltage divider with decades of Fluke·manufactured pre
cision wi rewound 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 in Ii· 
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 fo llowing 
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. 

SELECTION GUID E 

"'A 893A1AR "'A 9J19 

DC .. ,.,. DC T, .. RMS 

e."c Acattoey 0005'1.\k OOO~~ 00025'« 0.01'\0 0.01 '\11<. .""'" ."'. 0' ~ 005'\ K O.05"t1oK 

....... o llOOV O-l l00V OI IOOV O-l1OOV 0 -1I00V 0-1100'0' IOm'o' tlOO'o' 

r,;;---~ R ... AO iOH.5~Ht 2OH' ·5~H, ~"OI)Io.H' 2H,2",Ht 
e"'cMo,,;III> I 

DC In"", Rt1,,, ,.nce Inl, n".2 Inlon".2 In f,n,,,,2 

" IM II. 20pF ,,,,n.8pF 
~ 

Re""luH"" I~V "". I 
I~'o' .... . IIII>/I\ol,anll'! lO.N m~~ lo,.rV ...... 'iN ..... 

SUbll1Y of R.'.' .... .,. Supply 
S __ 

5 1>Qn'I/tI"", 5 ptItI",,,,,,, '0_ .... I "-'- 6I>P'"fh, .. " 50 PQmI'\'"'' 
~ 

Recnl'IIubIoi B.l1te<v Pad. , , , , , , 
A •• ,l,hle 

Recordo, Ou'IIUI A .. ,lobio , , , , , , , 
'lnl,n''''.' .... III,omOlt'o' 2 In'''',, •• , nul' hom 0 ·' lOOV 
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883AB 

SOLID-STATE AC/DC 

01 FFERENTIAL VOLTMETER 

• .-

Fluke MOdel 883AB Is an all· solid-state AC/DC Differ
ential Voltmeter that 15 combination IIne- or battery
powered. Batteries In Model Ba3AB are compact, re
ctiargeaWe nickel -cadmium units wlUch operate the volt
meter (or more than 30 hours after recharge. Battery 
power makes the Instrument truly portable as well as 
oHering complete Isolation from the power line, elimi
nat ing e r ror from measurements where ground loops 
contribute to Inaccuracy. 

DC accuracy of the 883AB Is an extreme :t:(O. 005% 01 
Input voltage ~ 0.0002'- of range ~ 5 uv) [rom 0 to 1100 
VOC, complemented by AC accuracy of ±(O. l ~ of Input 
.;. 25 uv) from O. 001 to lloo VAC. Basic frequency range 
is 20 Hz to 5 kHz. with reduced accuracy to 5 Hz and 
100 kHz. 

Inter nal refe r ence voltage of the Model Sa3AB Is de
rh'ed from a temperature-compensated zener diode, 
developing more lhan II volts. Each zener IS Fluke
processed for delernUI'\3110n and tustorical documentation 
of temperature coeffiCient and stability parameters. 
Overall tem\>erature c.oefflci ent of the reference Is less 
than 2 Pllnl/ C, with stability bette r 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-manufactur ed 
preciSion wlrewound resist ors plus hlgh-resolullon In
terpolating vernier for slX-dlpt readout. Critical resIs
tors in the diVider are temperature coefficient matched 
to wilhln 1.5 ppmi C. Ratio stablUty of the resistors in 
each decade is better than 10 ppm per year. 

The divider output voltage IS compared to the unknown 
Input \'oltage b}' the null delector, a high inl)ut resis
tance, chopper-stabilized DC amplifier which drives the 
taut-band suspension l>anei OHler. Taut-band suspension 
eliminates mete r stickiness inherent In Jewel-pivoted 
movements. Full scale null deflection (dlHerence be
tween unknown Input voltage and KelVin-Varley output 
\'oltage) IS 100 uv to lOOV in seven ranges. Null range 
switching is automatic with inst r ument Input range so 
that meter resolution is a constant I ppm of Input range. 
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FEATURES 

• Ali-Solid-State 

• 100 uv Full Scale Null Sensitivity 

• Rechargeable Battery Power 

• ",0, 005~ of Input OC Accuracy 

• :t.O, 1 ~ of Input AC Accuracy 

• ° -1100 VAC and DC 

• Large. In-line Readout 

• Less than 14 11>8. 

Input r esistance Is infinite at null up to 11 VOC for true 
potentiometric measurements. eliminating source loading 
error. Of (-null loading: is \'Irtually eliminated also. 
due to the high input 1'(>Ststance of the null detector (either 
10 or I megohms, depending on null range), Typical 
Input lml)edance fo r off-null conditions is thousands of 
megohms pcr volt of Input, A high ratio of null detector 
Input resistance to Keh'ln-Varley dh'ider output resis
tance is mandatory for good oU-null meter accuracy, 
For Morlel 883AB this ratio Is g r eater than 50 to I 
(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 
Ba3AS. Leakage between high side of input and ground 
or low slgnallnpul Is typically In the order of several 
hundred thousalld 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 accuncy to 1 mv . 

Engineering design of the 883AB Included thorough 
Shock. vibration, humidi ty. 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, Straightforward internal layout shows con
s ideration for calibration and maintenance functions. 
All electrical components are flow-soldered on rugged 
glass-epoxy boards, 

Other desirable reatures of Mod e l BBlAS Include: 
rapid determination of Input to :t3% of full scale In 
conventional voltme t er mode: virtual Immunity to 
damage by accidental overload: recorderftnJtput pro\'ision. 

The instruments are equipped with resilient (eet aud 
tilt-up bale for bench use, Metal handles are available 
for e ither half-rack or slde-by-slde rack mounting. 

I 
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883AB 
AS A DI FFERENTIAL VOL TME TER 

DC ACCURACY: ~(O . 005'{: 01 Input -0 . OOOZ'} of ra!1f::C • 5 U~·) 
from 0 to t llOO VDC at 2.3' C i l " C (nominal calibration temp
erature), less than 70tt relative humidity. 

t(O.OI % of Input· 5 uv) from 0 to ", 1100 VDC within 13·C to 

3S· C (550 F to 9!;O Fj temperature range, le~s than s((f relative 
humidity. Derate accuracy outside tllis temperature range at 
O. OOQ7Cf./" C to extremes of O' C and 50'C (32 F and 122' Fl, 

r-;OTE: Thorough error analysiS sludies into lotaililstrumenl 
sta bility lakin!; blto account the documented stabilities of indi
\'idual components and ulilizi"l' proballillty and slallliucal met
hods, indicate thaI I)'plcal instrument stal>LlIty (defIned as a 
specification mel hy 80''1 to 9Qi of all instruments) is 44 ppm 
(0.0044%) peak-Io-peak per year. An instrumenl so cale!!"orl
zed need be calibrated o nly once per ,'car 10 meel all speCIfi
cations. AdditIOnal stability data upon request. 

AC ACCURACY (IJ'C 10 3S" C): 
20 Hz to 5 kHz .{0.1'l- of input - 25 u\') Iro m 0.001 to 1I0QV 
5 kHz to 10 kHz .J:.(O. 15'1 of inpul . 25 u"J from O. 001 \0 1I00V 
10 kHz to 20 kHz .0. 3"; 01 input from O. I to tlOOV 
20 kHz to 100 kHz .I~ of input from O. I 10 1I0V 
10 Hz \0 20 Hz ,,{D. 31 of Lllput ~IOO uv) Irom 0,001 to 1IOOV 
5 Hz to 10 Hz ±(I'i of input ~250uv) from 0.001 to 1I00V 

NOT E: Derate accuracy outside the abO"e temperature ra~e 
at :1:0. 005'1/" C below 10 kHZ, o r ,,0.00r,. ·C a!.x.>\"e 10 kHz, to 
extremes of O· C and 50· C. 

VOLTAGE RANGES: I, 10, 100, 1000V AC and DC, .... nh 10'1 
Ol'erranging capability on each range. 

GENERAL 

ELECTRJCAL DESIGN: Completely solid-state . 

INPUT RESISTANCE Of NULL DETECTOR: LO meJ,tohms lor 
two highesl null ran!,::es, all input ranges: I megohm (or tWO 
lowest lluLl ranges, all input ranges. 

REFERENCE ELEMENT : Temper:lIure-cl)mpensaled zener 
dtodes. 

REGULAT ION OF REFEllENCE SUPPLY: 0.0005'"; Cor a la , 
line voltage change. 

STABILITY Of REFERENCE SUPPLY: 0. 0005";' peak-to -peak 
per hOur. 0.0025~ peak-Io-peak per yea r. 

ACCURACY OF OFF-NULL DEFLECTION : .5'( oC nl.lll ran!:e 
( .. 3'1. WHh voltage dtals at zero). 

KELVIN-VARLEY ACCURACY : .to. oo2'1 of setting from I II 
of full scale II) full scale. rtatio stabili ty of decade resistors, 
10 ppm/year. 

RECORDER OUTPUT: Adjustable frum 0 lu ±20 mv minimum 
(I)r full scale right and left deflectIOns. 

POLARJTY: Front panel switch selects ~ DC, -DC, and AC. 

WARM UP TIME: DC- I S seconds; AC-I Illl!lute. 

COMMON MODE HEJECTION : 130 db at DC; 65 db al 60 Hz: 
70 db al 400 Hz . NOTE: Battery operation o f Model 88JAD 
provides complete isolation Irom power system g round, for 
eliminatiOn ot el'ror due to I!:round loops. 

NULL RANGES : 100 uv through lOOV AC and DC, in SCI'en ran
ges. 

DC INPUT RESISTANCE: Infinite at null from 0 to 11 VDC; 
10 megohms above II VDC. 

AC INPUT IMPEDANCE : I megohm, 40 uuf. 

i\1ETER RESOLUTION: I uv n'altimum. 

VOLTAGE DlAL RESOLUTION: lUI' maXllllurn. 

AS A CONVENTIONAL VOLTi\IETER 

DC ACCURACY: ill; 01 rano;e. 

AC ACCURACY: .. 3', uf ran!:e Within frequency and voltage 
ranges listed under "AC accuraq' as a differential vol t meter ... 

HANGE: Voltage 
Range 

1000-0-1000 
100-0-100 

10-0-10 
1-0-1 

' 0.1-0-0.1 
'0.01-0-0.01 

' 0,001-0-0.001 
· 0. 0001-0-0.0001 

DC Inpul 
Resistance 

10 Meg 

I hle l( 

AC Injlut 
Impedance 

I Meg, 40 uuf 

NOTE: 10'~ O\'crvoltaj:e capability on each rance. -These ran
ges Obtained by llslnl( llull I'an!!es wHh all 111'e '·olta).!e read"uI 
dials set 10 zero . 

OPERATING TEMPERATURE RANGE: O·C to ao C (See Accu
racy). 

STORAGE TEMPERATURE llANGE : 
to · 140' Fl . 

~ O· C 10 +60·C (-40' F 

SHOCK: ~1E'eIS requirements of i\UL-T-945A and i\lIL-S-90IIl . 

VIBRAT IO!': Meets requi rements 01 i\UL-T-945A. 

[NPUT POWER: Rechargeable battery or 11 5/230 VAC ±107 , 50 
- 440 Hz. approxImately 4 "'atts during Une operation o r ap _ 
proximately 6 wa tt s durin" r echan::e (m inimum 30 hours 
ope ration Oil full charge). 

MO UNTING: rtesilienl feet pl"Ol'ided lor bench and portable use. 
Fo r sidc-by-side EtA Rack Mounlln!: 01 two UIlHS. add Adapter 
Kit 88 lA-I03 {includes handle-brackets and key pla te). Fo r 
ElA Rack Mountlnlt of a single unil, add Adapler Kit 88tA-I02 
(includes brackets with handles). 

SIZE: 7"' lugh x 8-1/2" wide x 14-3, 4" deep. (19"' Wide in rack 
configurations) {n. 8 x 21.5 x 37. 4 cm) 

WEIGHT: ApproxIma tely 14 Ibs.(6.35 kg) 

PRICE: Mo:le! 663AB _ 51495 . 00 
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885AB 

DC SOLI D-STATE 

DIFFERENTIAL VOLTMETER 

• 

Fluke Model 885AB DC DUferentla1 Voltmeter achieves 
an absolute accuracy of ::1:25 parts per million of Input 
+1 ppm of range +5 u\' (rom 0 to 1100 VDC. Model 
885AB operates from either lIne or battery power. 
Batteries are compact , r echargeable 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 e rror s. 

Temperature coerctcient and stability parameters of the 
zener reference and precision wirewound resistors are 
commensurate wUh the extreme accuracy of the 885AB. 
Temperature coeIflcient of zener refer81ce is better 
than 1 ppmI"' C; stability of reference supply Iswl1hln 
15 ppm peak-la-peak per sixty days of operation. 
Reference voltage Is applied across a Kelvin-Varley 
voltage divider with four decades of Fluke-manufactured 
preCision wlrew ou nd resistors plull high-resolution 
Interpolating vernier for six-digit readout. Critical 
resistors of the divider are temperature coeUicient 
gr ouped to better thanO. 5 ppm/ OC . Ratio stability of 
the Kelvin-Varley resistor decades Is wittun 5 ppm/ year. 

From 0 to 11 VOC (zener voltage), the 885AB dlreclly 
compares the voltmeter Input voltage to the Keh'in
Varley divider output voltage by means of the high Input 
impedance null detector. Thus, the Inst rwnent ope rates 
potentiometrically, with Infinite Input resistance at nuH 
(z.ero meter deflection), thereby eliminating source 
loading error. Because of the high Input resistance of 
the null detector, oU -null input resistance is ext remely 
high also, typically In the order of thousands cI megohms 
per volt of Input. Aboye 11 VDC, Input resistance Is an 
excellent 10 megohms. 

109 

FEATURES 

• Absolute accuracy .to. 0025% of Input 

• 
• 
• 
• 

• 
• 

All Solid State 

100 uv Full Scale Null Sensitivity 

Rechargeable Battery Power (Model 885A8) 

o to 1100 VDC 

Resolution O. 1 ppm of range 

Grounded recorder output 

Off-null accuracy of the 885A8 is preserved by the high 
ratio of null detector input resIstance to Kelvin-Varley 
divider output resistance. This ratio Is always better 
than SO to 1 (l megohm minimum to 20 K ohms maxi
mum). 

The null detector is a DC anlpllfler with extreme sensi
tiVity and stability obtained through the use or a unique 
high-gain, phOl:o-chopper-stabillz.ed soUd-state circuil. 
Transformer coupling in the null detector provI des 
complete Isolation for the recorder output feature . Low 
side of the 0 to O. 5V full scale recorder output is com
mon to the chassis, assuring operatIon of the 885AB with 
virtually all recorders , rega rdless of input Isolation 
characteristics. The Instrument may also be used 
conveniently as an IsolaUon amplifier. 

Full scale nutl deflection (difference between unknown 
Inpul voltage and Kelvin -Varley output voltage) is 100 uv 
to IOOV In seven ranges. NuLl range switching is auto
matiC wLth instrument Input range switching so that 
maximum meter resolution Is a constant 0.1 ppm of 
range above 1 YOC. 

The Instrument may be operated as a conventional volt
meter 10 rapidly determine the Input to :1:.3% of range. 
Operator features include large, In-tine readout, virtual 
immunity to damage by accidental overload, and auto
mati c decimaL switching with range. All electrical 
components are flow-soldered on glass-epoxy printed 
circuit boards. 

Model 885AB Is equipped v.ith resUlent feet and tUt-up 
baU lor bench use. Metal handles are available for 
either single or slde-by-side rack mounting. 

I 
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886AB SPECIFICATIONS 
.\5 A 1)111 I RI:.NTIi\l VQU\1I11 R 

AIISOUJTL ACCURACY : + 10,0025' of Input .. 0 .00(1] '1 01 
rJn1!~ • oS uv) from 0 10 1100 VIX' .II 2]0 (' .. t o C (nominal 

.'lIhbwlUHI IcmpcraUlrd, k~~ II1Im 70': !.:ian' .... hUl11ull1~. 
30 da) callbl.! I!<}n C) d .... 

tlO.O(l5' or (npul + S \lV) !rom II hi 1100 VIX: "lIhm 16°(' It! 
32° C (6110 I 1090" I ) Icmpocrllllrc ram;c, les~ than 70' , rd.l
u,,· humldu) . 

INPUT RANGES : 1. 10. 100, 1000 VDC lO.ith IIr. <J'crrJ.nj;lI~ 
" JP~bdll ) . 

NUI-l RM':G[S. 

Inpul Rang .. 

IV 
\(}V 

100V 
I DUO V 

NIIII Ranges 

0.0001.0.00 1. 0.01.0.1 V 
O.DOm, 0.001. 0.01. 0.1. I V 

OJ)/) I. 0.0 I. 0. 1. I. 10 V 
0.01.0.1. 1. 10. lOOV 

INI'l'T RlSIST A 'I1(T : Intmlle "I lIuli up 10 II VDC: 10 m~· 

STAUILln' QI RII rRLNCI SUP\'LY 

0.0005'" pcak-to-p.:ak p~r hOIl/ 
o.oorq pcJ~'lo-pCJ~ '''''' dJ) 
0.(}0 15'" p,'al-Io-p~~llwr ~L.'tr da),) 

ACCUR,\Cy 0 1 OFr·NUll [)II 1.I(110N : ... 5'; u!" nulll~nJ!'" 
It)' III null T3nj:C \\lIh ,('II1:lil~' dial~ \1.'1 10 z~ .. ro). 

KI LVIN·VARL[" I) IVIDI R ACCURACY' :to.OOI y' ur .... ' Ill~ 
from 1/10 full 'IC..Ik II' lull "'"',til'. +0.00011' l ... rmm..l1 hne· 
aril) below 1110 full -lealc 

RICORO"R/ I SOLATIO~ A\II'L1111 R OUTPUT: Adju.,able 
rrum 0 IU O.S\' mlnlmunl fur cnd'So:lI1e meIer dcllculon, 
!lOur ..... rC'iI, rancc 5K It) ilK, IrI1~alll) bo:lwr lhan 1"0.5, uf 
,'lId,o;cJle. GJin 3, ..111 1",1;11'011 lI1!lI)llfi~1 ,~ iO.5V/nul1·IJn~ ... 
SL'1I,illvll) I. 

I'OI ,\RITY : RC"'rslbJc 11..1 lront punt! S\li\ch. 

\\AR\tll'TI\IL 3 mmutes. 

uhm'iabole II VIX'. DC CO\I"O'l1 "ODI RIJICTIOtl: . 140 db or 0 .1 ov/"ol! Ilf 
cnmmull nh>tl\' 1"I'lt..lr.'·. 

\In' l R RUiOLUTION : 1 UI ma\unum. to.1 ppm ur r..lll~ 

..1\).11"1.' I "OC, I ppm at IJn}!,' belo\l I VOC) 

VOLTAGI DIAl. RI SOLUTION 
ran~el. 

I UI mJ\lnlum (I 1111111 or 

AS A (ON "I !>.'TION,\L "OLr\IITI R 

ACCUR,\CY: 3' "I ran}!e. 

RANGLS 

1 ()(J()..O.. I 000 
Itm-O·IOO 

I()·O-IO 
H)-I 

·0.01-11·0.01 
·0.00 I·()'O.OOI 

·0.0001..Q.0.0001 

Input RC~I'IJnce 

I \I t'!! 

r..OTC: HY' o\ertiln~n)! C~I)JblllL). ·These r:anj:es 
u~n~ null lan~es wuh all readoul dl..1lJ al zero. 

G! NrRAL 

[LI'CTRICAl DESIGN ' Compleld)' solid·slale. 

obtamed 

tNI'lJ'l RI~S ISTANn. or NULL DI-T[n'OR: 10 mCllohm$on 
lhe Ihree Il·;.~t -enSII.lC null rnnJ!c~, ~ll mpu l ranges: I meg· 
o hm <>n the 1\10 nUJ51 .eHSlIIV,' Olill rUlII!es. aU inpul nnges. 

RII LRl:.NC[ ELDIENT; TeOlp1.'ralllte-compcnsatcd zener 
diode, (Icmpcrnlln .. • .;-ocfficH:nt It'S! than 1 ppm!" C). 

RI;.GU l ATION 01 RI-II RE~Cl SUPPL Y: 0.0002'1- for a len 
11111.' IClltl~c challj:c. 

110 

,\c CO\l\lO~ \1001 Ri'J! CTION ' 

14U db..ll SO. 6(1 und 120 li t 
120 db JI -I ()U HI, 

OJ' I' \{ \ 'II"G TE\lI't RATURI. RANGI . \\.ll1rn J~ Cur~l') 

,...-'·.lIl·JIIOn' 110m 16° C II.! 31° ( \60" I to 90" !), uctJlct! 
JI lUII}()35' I"C I)uh.d~ Ihe..c limits I.., 0" C and 50" C f.12" I 
and 122" 11. 

STORAGI TU·IPER,\ TURE RANGI 

• -10" C 10 60" C I· -10" I 10 140" n 
SI IOCK ' \l.;-~h rcqu ucments or \I IL··, ·9..\5A and .\11L·S·90111. 

VlURA'II ON : Mcel~ r~qul(crncnt) 0 1 :'>I1L·T·945,\. 

HUMIDITY : Wilhin spccification~ up to 70'i r .. l~tiv~ humid II)'. 

INPUT POWER : Rechargeable barrel)' or 115/ 230 VAC ~ 10, 
50-440 Hz, appro\.m3Iei) 2 \laIr. dUlln~ 11111.' opcnllEon or 
lIpprOXlmately 7 WIllIS dUllnj: (eehlr," Immunum 24 hours 
OPCl3110n on rull chuge). 

MOUNTING: Resilienl lect pruvidcd for bench and porublc 
usc. For side·b}·Slde EJA Rack Mounlmj!;. or two UOlI~, add 
Ad~pter Kit 881A· 1 03 (Include~ h~ndle·br3ckcI' and kc) plalc). 
FOI CIA Raek Mnuntinl! ofusmgie Ulli!. add Adapte! Kit 881 /\ · 
102 (includcs bracken wllh hund l e~). 

SIZE: 1" high:\ 8·112" IIldc x 14.]/4" deep. (19" wid,' III 
!lick configuration). (17 .8:\ 21.6 \ 37.4 em). 

WEIGltT ' Appro\unald> 15 Ib\. 16.80 kj!) 

I'RICE: Modd 88S,\ \i • S1295.00 
Rae-k Au~pler KII 8811\·103 . SIS.(lO 
Rac!' ,\ d~pl,'r KII tUIIA·tOl . S15.00 



887AB 

SOLID STATE Ac/DC 
DIFFERENTIAL VOLTMETER 

• . -

Features 

• DC Accuracy ± 0.0025% 

• AC Accurarcy .:J:. 0.05% 

• All· Solid · State 

• 100 uv Full Scale Null Sensitivity 

• Rechargeable Battery Power 

• 0 · 1100 VAC and Dc 

• Large, In . line Readout 

111 
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DESCRIPTION 

The most accurate Fluke all-sol id-state AC/DC Differential 

Voltmeter is offe red with the .. combination" line- or 

battery-powered Model 887A B. Batteries in the Model 

887A B are compact , rechargeable, nickel cadmium units 
which opera te the voltmeter for more than 30 hours after 

recharge. Battery power makes the instrument truly POrl
able as well as offeri ng complete isolation from the power 
line , eliminating eu or from me asu rements where ground 

loops contribute to inaccuracy. 

Orf-null accuracy of the 887A B is preserved hy the high 

ratio of null detector inpu t resistance to Kelvin-Varley 

divider outpu t resistance. This ratio is always bette r than 

50 to I (I megohm minimum to 20 K ohms maximu m). 

The null detector is an extremely sensitive, chopper-stabil
ized , solid·s tate DC amplifier. Output of the amplifier 

drives the rugged taut·band·suspension panel meter and 

recorder outpu t feature. Wide environm ental capabilities 

of the voltmeter attest to the critical leakage parameters 
OC accu racy of the 887A B is an extreme ±(25 ppm of in- met by this null detector. 
put + I ppm of range + 5 uv) from 0 to 11 00 VDC, comple-

mented by AC accuracy of ±(0.05% of inpu t + 0.0025% 

of range) from 0.001 to 500 VAC. Basic freque ncy ra nge is 

20 Hz to 5 KHz, with reduced accuracy to 5 Hz and 100 Full scale null deflection (difference between unknown in-
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internal reference voltage of the Model 887AB is derived 

from tempera ture<ompensated zener di odes, developing 

more than II volts. Each zene r is Auke-processed for 

determination and historical documentation of temperature 

coefficient and stability parameters. Overall temperature 

coefficient of the reference is less than I ppmi C, with 

stability better than 13 ppm peak-to-peak per sixty days. 

The zener voltage is applied across a Kelvin-Varley type 

vol tage divider with fou r decades of Fluke·manufactu red 
precision wirewound resistors plus high-resolution in ter

polating vernier for six-digit readout. Cri tical resislOrs in 

in the divider are temperature coefficient matched to within 

0.5 ppmiC. Ratio stability of these resistors is better than 

5 ppm peak-to-peak per year. 

From 0 10 II VOC (zener voltage), the 887 AB directly 

compares the voltme ter input voltage to the Kelvin-Varley 

divider ou tput voltage by means of the high input impedance 

nuU detector. Thus, the instrument operates potentio

metrically , with infinite inpu t resistance at nuU (zero meter 

deflection). thereby eli minating source loading error . Be-

cause of the high input resistance of the null detector, off-

put voltage and Kelvin-Varley outpu t voltage) is 100 uv to 

lOOV in seven ranges. Null range switching is automatic 

with instrument input ra nge swi tching so tha t maximum 

meter resolution is a cons tant I ppm of input range. 

For AC measurements , the Model 887AB u tilizes a low· 

noise AC to IX converter with a mid-band loop gain of 66 

db, providin g a useful frequency range from 5 Hz to 100 

KHz and maintaining excellent accuracy to 1 mv. Above 

1% o f range, convener noise is always less than ±5 ppm of 

range. Envi ronmental and long-tenn stabilities of the solid 
state converter are among outstanding design parameters. 

The 887AB may be opera ted as a conventional voltmeter 

to rapidly detennine the input to ±3% of range. Operator 

features include large , in-line readout, virtual immunity to 

damage by accidental overload , and automatic decimaJ 

switching with range. All electrical components are flow· 

soldered on glass-epoxy printed ci rcuit boards. 

null input resistance is extremely high also, typically in the The instruments are equipped with resilient feet and tilt·up 

order of th ousan ds of megohms per volt of input. Above bails for bench use. Metal handles are available for either 

11 VOC , input resistance is an exceUent 10 megohms. single or side·by,side rack mounting. 

112 



SPECIFICATIONS 

AS A DIFFERENTIAL VOLTMETER 

OC ACCURACY: ±(O.OO2S% ofinpu I + 0.000 1 % of range 
+ 5 uv) from 0 10.1.1100 VOC at noe ±'J"C (nominal cali
bration temperature), less than 7CF!o relative humidity. 

±(0.005% of input + 5 uv) from 0 to ±.llOO VOC wilhin 

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 O°C and sooe 
(32"F and 122" F). 

NOTE: Thorough error analysis studies into lotal instru· 
ment stabili ty taking ihlo account the documented stabili· 

ties of individual componenlS and utilizing probability and 

statistical methods, indicate that Iypical instrumen t stability 

(defined as a specification met by 80% to 90% of all instru· 

ments) is 20 ppm (0.002%) peak-Io-peak pet 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 :tloC (nominal calibration temperature), relative 

humidity less than 70%; 

30 Hz to 5 KHz :t(O.OS% of input + 0.0025% of range 

from 0.001 to 500 VAC ±O.I % of input from 500 to 

1100 VAC 

5 KHz 10 10KHz ±(0.07% of input + 0.005% o f range) 

from 0.00110 500 VAC ±O.I % of inpul from 500 to 
1100 VAC 

10 KHz to 20 KHz :t(0. 15% of inpul + 0.01 % of range) 

from 0.00 I to 1100 V AC 

Over u1e temperature range 13°C 10 35°C (5~F 10 9~F), 
relative humidity less than 70%; 

20 Hz to 5 KHz ±(0.1 % of input + 25 uv) from 0.00 1 10 

1100 VAC. 
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5 KHz to 10 KHz:t.(O. IS% orinput + 25 uv) from 0.001 to 

IIOOVAC. 

10 KH z. to 20 KHz :t.03% of input from 0.1 to 1100 VAC 

20 KHz to 50 KHz ±0.5% of input from 0. 1 to 11 0 VAC 

50 KHz. to 100 KHz .t.1 % ofinpul from 0.1 to 110 VAC 

10 Hz to 20 Hz .t.(0.3% of inpul + 100 uv) from 0.001 to 

1100 VAC. 

5 Hz to 10 HI'. :t.(I % of input +250 uv) from 0.00 1 10 

llOOVAC . 

Outside the I3°C to 3~C temperature range , the above 

specifica tions may be derated at O.OO3%fC (below 5 KHz) 

or 0.005%fC (above 5 KHz) to the ex Iremes of DoC and 

50°C (32° F and 122°F). 

VOLTAGE RANGES : I. 10. 100. 1000 VAC and ±.DC, 
with I {Y,l, over·ranging capability on each range. 

NULL RANGES : 100 uv through lOOV end scale AC and 

OC , in seven ranges. 

OC INPUT RESISTANCE: Infinite at null from 0 to .t.1 1 

VOC ; 10 megohms above :t.11 VOC . 

AC INPUT IMPEDANCE: 1 megohm. 40 pf. 

METER RESOLUTION : 1 ppm of range (I uv maximum). 

VOLTAGE DIAL RESOLUTION : I ppm of range (I uv 

maximum). 

AS A CONVENTIONAL VOLTMETER 

OC ACCURACY: :t.3% of range. 

AC ACCURACY: :t.3% of range Within frequency and 

voltage ranges listed under "AC accuracy as a differential 

voluneter." 

I 
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887AB 
SPECIFICATIONS 

RANGE: Voltage R:wgc 

I ()oo'O-I 000 
100·1). 100 

10-0-10 
1·0·1 

·0.1-0-0.1 
·0.01-0-0,01 

·0.00 1-0-0.00 I 
·0.0001-0-0.0001 

IX In put 
R~Slsumo.:c 

10 Meg 

AC Inpu t 

11I11'ICcla Ill:!:' 

I ~""g. 40 pf 

,. 

~o'rl': IIYI oVo.'rvnlLlgl! cap;]hl1tl~ 1\!ll':n:1I raugl'. · Thl.' ~c 

ranges ob talll l.:u b~ IISIllr. null r:l11go.!~ \\1111 :111 vnltag..: n:~HJ· 

lIt1llhals 'it.'\ 1u Il!ro. 

GI NI-RAL 

I U-CTRICAL DI' SIGN ('mnpklcly \t~IfJ·' t:lh.'. 

I 'iI'lIT R I-51ST i\ 'i('l OF 'lUll 01 11 (TOR 10 nlCgt)lllll' 

for I\\{I k'J." ..c11~IIIVC null ranges. all mplll r:.tn~el>; 1 meg
'lhm for \\hl mml ~l.'n<olIIVC null ran!!c~. all mpu I range'>, 

RI-FFR I: NC I- I· U-1o,1 I" T Tcmpcralurc"':OIl1I"\.'IlS:lICU lener 
diode. tempcr31urc cocm\.',Cl1l less than I ppUl ,or 0\ 0.: \ 

opc rallng. ICIl1I)l'r:IIUIC r ""'t', 

RI Ll LATIO'iOI RI HR I :,\CI Strl'l'l\ 0.0002'1 fora 
IfY" lin..: vnlt:lgc dl~IIl!!~' 

STABILITY 01 KH 1 RI \1(1 SlIl'l'l 'l 
0.0005' pcaL.-tu-pl'aL. perlwur 
o.ooor' I}l'JL.-tn,pl':l L. pet U:l) 

0.0013'1 1)C:lk.lll-peaf... per \lX I} u:J} \ 

STABI L1TY 01' I \IS rRUM )· \ T ' 
O.OO~'i ;-, 1li.':lk,w,pc:lL. per M,ty lb~!o 

ACCURACY OF OFF-NULL DEFLFCTIQN : t5% ofnull 
t:lugc (±3% with voltage dial s at Lero). 

KELVIN-VARLI.:Y DIVIDeR ACCURACY : ±.O.ool2%of 

~tting from 1/10 of full scale to full scale. ±O.OOOI2% of 
Icnninallinc3rity below 1/ 10 full scalc. 
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RECQRDI: R OUTPUT: AUJu~t :Jbl c from 0 10 UO mil 

mlllilllum for full scak right Jnd Iell de fl ec tions. 

POLARITY ' Fronl pand switcll )Clec ls tOC. ·DC . :lI1d AC. 

WARII,IUI' TH'iI E: J minutes. 

COMMON MOD[ R~J~CTlON ' 130 db at DC: R5 db al 
60 Il l.: 70 dh Ut 400 I-il . NOTI-- : Ib ltcr) opcr:lIlon 

provides complctel:...oIatiull from power syslem ground. 

forc1imin:ltlull of error uue to gmu lld loops. 

OPERATING TI.:MPFRATURl: RANGE: OoC to :lOo( 

(scc Accunlcy ). 

STORAGI 1 LMPI RATLRI RAI\GL. __ woe 10 thOOe 
(-40° F to +140"1 I. 

SHOCK: Mc\.'l~ reqUirements uf MIL·T·<).J SA anti Mil -S-

901B. 

VI BRA TION . Mee ts requiremcn ts of MIL-T-94SA. 

INPL T 1'0\\ I K Kl'l.:hJI\!cJhk batl\'1') ur It 5 ~.l0 \' AC 

tHY. SO - 44011/. :J pp ru'II1l;lt\'l\ 4 ~Jt" lIurltl!:\ 1m\' 
operallon 01 .lPPIIl'llllJtcl} (, \\Jtt .. lIUllll~ I'\'\'h.ll~\, (1Il11Ii

mum 30 IwuI' npt'la l lUIl 4111 !u lllh,l1):cL 

MOUNTING: ReSil ient feCi prolli u\!d for bench and port:Jhle 

usc. For slde·by-side EIA R:JcL. MUUlltlllg of two Ulllis. :nld 

Adaptcr Kit 88 IA -I03 (includes h:lIldk-brJckels uml L.C)' 

plate). For I-IA Rack MOUllt111g of a singl e Ullli. :tud 
Adaptcr Kit !)8IA-IO::! (lI1dudc~ hracKe ls wltll hallJl cs). 

SIZE: 7" hi¢l \ R- I/ ::!" wide X 14-3/4" deep. (I t)" ..... ide 

In racJ...contiguf:JILOIlsl. 117.7, ~I.S, 37.4 dll) 

WEIGHT AJlPH!\1Il1JlcI~ 14 It". 
(S .tN J...g) 

PRICl: · Model 8~17A B - 51695.00 

Rack Ad:Jpter Kit8XIA -I03 · 515.00 

K:JcL. AdapI.:r Ki t RhIA·l01· S~SOO 



891A 

SOLID STATE DC 
DIFFERENTIAL VOLTMETER 

FEATURES 

• Infinite Input R~istanC1l from 0 to ±'1100 VDC 
• Absolute Accuracy :t.O,01% of Input 

• All-Solid-State 
• Battery and Grounded Recorder Options 

• 1 my Full Scale Null Sensitivity 
• Resolution 1 ppm of Range 

• Continuous Dial Rotation 

.... ~ . 

•• -.. -

All solid-state Model 891 A IS a versatile new DC dif

ferential voltmeter which comblllcs the advantages o f 
:I precision hIgh-voltage reference wi th those of bancry
powered operation. Loading of the Circuit under test is 
prevented over the enllTl~ r:mge of 0 to ±IIOO VDC by 
infinite input resistance at null. the benefl, of a newly 
developed 1100 VDC reference supply. BlImryoperation 
assuring portability and complete isolation from the power 
line. is made possible by the use of an efficient dc-to-dc 
converter to boost battery voll3ge to :an accurately estab
lished 11 00 volts. The II CIOv reference su pply is regulated 
by comparing a sample of liS potential to that of aged and 
matched zener diodes with a hlgh-galO. extremely stable 
DC ampl ifier. 

The reference voltage is ap plied across a Kelvin.Varley vol t
age divider with three decades of Fluke manuf:lctured pre
cision wirewound resistors plus a high resolution Inter
pol:atmg "ernier for five-digll readout. Input resistance of 
the Kelvin-Varley divider is 1.1 megohm resulti ng In ex
tremely low maximum power dissip:atlon of 1.1 walts at 
1100 volts,a facto r crillcal to battery operation. 
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From 0 to ± 1100 VDC. the 891 A directly compares the 
volt meter input voltage 10 the Kelvin.Varley divider output 
voltage by mejllS of:l high Input lInpedance null detector_ 
Thu s. the instrument operates potel1liometrically over its 
entire range. with lIlfin ite IIlput reSistance at null (7ero meter 
deflection), thereby ehminating source loading error. Or
C',Hlst of the "cry 11igh IIlput reSistance of the null detector, 
off-nullmput resistance is extremely high also. 

End scale null deflection (difference between unknown in· 
put voltage :and Kelvin·Varley OUl put \'ClIage) is I milli
volt to tOO volts In six ranges. Null r:ange SWitching IS auto
malic WIth lIlstrument IIlput range so that maxunum meter 
res lout ion IS :I const:lI1t I pplll of range above I VDe . 

The null detector IS:a DC amplifier with Iligh scnsltivity and 
stabiht) ob tall1ed throug.h thl' usc of :1 FET -chopper
stabi lized ClfCUlI. Input reSIstance of Ihe null detector is 
100 megohms for the IOOv through O.lv null ra nges, and 
10 megohms on the 0.01 and 0.001 v null ranges. 

n,l" optiona l rechargeable battery power pack which ma y 
be mcluded ini tially o r added eaSIly at a l:aftr date assures 
complete isolation from the line as well as maximum POrl
abilllY . The Instrument may be operated dIrectly fro m the 
hne, from the line during baJlery charging. or for at lcast 
8 ho urs on a full charge. Power consumpllo n is a modest 
4 walts for operation and a total of only 8 watts while Ihe 
batteries are ch:arging. 

The recorder output module like the battery pack is optional 
and may be included inllially or added OIl a laler date. The 
OUtput terminals are completely isolated from the internal 
circuitry and the low temlinal is grounded. This en~bles 
the instrument to drive any recorder regardless of mput 
isolation characteristics. The recorder OUtput is adjustable 
fro m a to ±0.2v for full scale meter deflection . 

The instrument Illay be operated as a convenlional volt
meter to rapidly determine Ihe input to ±3% of range. In 
this mode, input reSIstance is 3n excellent 100 megohms. 
Operator features lI1c1ude large. in -line read out with 3600 

rOlat ion at voltage d ials, virtual immunity to d:amage by 
accidental overload. jnd automatic decimal switching with 
range. 

I 
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891A SPECI FICATIONS 

AS A DIF FERENTIA L VOLTMETER 

AUSOLUTE ,, (CURACY I{OOI "I IIlpUI +0.001 
,\lI Jn ~.· ~ 10 1I\111I'111 0 hi +l llKJ q)('JI':l"C ,:O( 
t n.IOlI!lJ\.;;Il,nr "lr,'n lemp"1 Jlll ff I. lip h> M} Id .. IIW liu· 
Ol,JI1\ H O,O:: ,,' IIlIlI1t t (J 001 '" IJJI~~ .. 10 11' 1 
Irum Qhl +1 100 \'1X . llt1m 10"< ln~0"rUpI1>70' 
Itl,1II\" humuJu. 

' ..... lIT RA1\GES 
"h'rIJn~1I1~ ':JpJt>rill\ 

10. lUll. 1000 \lX" "1111 10' 

r-;Ull RA:-':GES 

!'I'lT R \ '\l,1 
I, 

](), 

100, 
1000, 

l ">11'U1 RESISTANCE 
llUO \\)( 

'lllR\'(,I!-. 
11.1)(11 OO! O,h 
l)1~11 t)lll,U1.I, 
n OJ 0 I 1 10, 
111 I. 10. 1001 

'I ETER RESOl l.. TID" III 11\ 11I .. \,111U111 11 rpm ,-, 
IJ11l!<.' .. !>"h'I, 10 rrm ,'I II ',1l1l!cl 

\ OtT \GE DI AL RESOll T IC' 
(Ill 1'1'1""1 I"!>!!," 

III 11\ 111J\ltnU!11 

AS A CONVENTIONAL VOLTMETER 

R \ 'GFS \ 1' 11 I" 'UT RESIST,\ NCE 

InOO.()-llII."IIJ roo \"'!!"hm UlPUl h.',111JII .... 

1lx)'()·I00 100 \1.')1"hlll mpul I,"I\IJU';'" 
IO-()-W 1(1) \k)!"lrmll1plIl II.'\I'IJII'" 

1-0-1 II)() \I~!!"hm "lpUt Ic.mJII,'C 
· 0 1.(1.(11 100 \I ,'~"llIll IIIPIII 1"'~I'IJn,; .. ' 

• 0 Ol.(l.() 01 In \ k)!"hIllIl1PUI 1"'I\IJlh:,' 
• tl,OOI.()"() 001 10 \,..""hll1l11l'ul Inl.1JII,; ... 

'OTI 10' "h'r-rJnplll~ 'JI'J"lhn 'Th.'S<,' IJII~<" 
,,"l.l\n ... o.I u>lnc nulll,II1~'" "1I1i Jit I<'Jlh'lII o.IIJI'JI'<'I" 

GENERAL 

t LI:CTRIC ·\L DESIG' r,'mpkr.'h "'lrd-'IJ\<' 

I'\PUT RESISTA"'ICF 0 1' l\ULl IlETECTOR Il'() 
III<,c.,hm ,'" JII 'JI1):~' ,'\.<'1'1 1111111.'):"hllh "II 001 JI,d 
OUIII' IJn~<" 

REFE RE:-'CE ElE\lE'T 
,<,n .. '! dll,Jr, 

REGU L,\TIOl" OF REFERENCE SUI'PL Y O,(j()()' 
1"1 J I (1 1m ... ,,,IIJC" "'IJII~" 

I NSTRU\IE~T ST AIHLllY (p;" lll.. , lO-p t'aJ,., ' 

10 ppm 1"'1 lu.ur 
.:n 1'1'111 p.'l ,IJ\ 
..J(J ppm 1','1 1I111111h 
,It) rrm p.·1 \,'JI 

KEL \ 1'\-\ \RLn 01\ mFR \ lTUR \ (Y ~O (10" 
"I o.Il.Il...;rrmc J""II.' I )11", lull ,,"'J!.' 
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RECORDER OUll'UT ,\ IJIIJbl<' J ) vp lhlll .()~. JdJuII
,Ihl,' 110m 0 IU to,':v f", end >~Jle null d<,f1 l.'cllon l ow 
))d ... ~".ulld"d l llJdl11S d ot} 1101 JffN'1 null dcfl ... Cllun 
J~~lrrJ ~~ 

l'OlAIUTY Rnct'lblc ~13 hOIU rJI1('1 SWitch 

W,\R\I UPTI'IE L .... ,51IlJ1I1 mlnUI<', 

IX: CO\I"O;.. \tOnE REJECTION 1':0 db j I II' ",It 
,II c.,mmon mod .. ' \<lltJj!CI 

AC CO\I\10:-.l \100E REJECTION . L'p to 100\ pt'3~-
11l-pt>JI.. ~O-500 II I pl"du,e~ nil !IlCaSllleablr 105\Tumc!\t 
ell"l 

OI'ERAT ING TDII'ER,\ TURE RANCE : oue tu ~OU( 
IdelJt l'rJ 1'111'lrJ<, th,· Im1l1S (11 101le and -,ove al I ~ 
prm "( I 

STORAGE TE'II'ERA TURE RANGE 
1'1<)).\ Oln~ I"'''~t ,'ul\ I 

.. 0"( I,' ~1)"(' I ..10'11 '" 15kl'F I 
.... '11 A IIIII~ Jnd ,~dlJ'~"'Jhk bJllellt'~ ) 

"O"{ 1.\ "0"(, .. 0"1- w 1-'(01 ) 

IIU\IIDITY 
ll' h''''U RII ",·1" .... .:~"l 
I r '" -a RII Jh.'\~ ~511c 

SIlOeK \k~,. 1~'lIJII~IIIClilS tl t MIL·T·')"5A ~lId \ I IL· 
.,'I!!I B 

\ IIlR \TIO ..... 

I'\I'L'TI'O\\ER 'I nd.:1 1'191A, 115 ':JO VAC tHY', 
~U ,tlO III. JI'I'", ,,mJlri\ -' .... J1I5: " 11h -01 
"I'IIIIfI. "I"·IJI .. ·, 1!1'IIl l\.·dlJIj!"Jhk hJl1CIlt'QIf 115 230 
'\C till. ~CI· 'Oil III. JI'PI"\lOuleh X "JII~ dWHlj! 
h·.-hJI~" "!IIJc "~IJ1rnj! un Ime lit> hOllrs 10 I<"halgc, 
,., Ih'U" IIIl1l1mllm "p<"J l l11Tl on I ul1lhJr~e) 

' 011 .,,, IIdl IUL"'I"'IJtl'rj 1.11 dIJnj!HlIIII(lm 115 \' AC 
II' ~,\O ' ., (, tl!'CIJIIIlU. 

SIZI:. · 
)it) I \ ·I'\':· .... ,d.'\ 7"'III.:h)( 1~1"·d<'tp. 

\\EIG ~IT IAppro\im31tl 
""I] \ ·I~IIl\ 

RJII,'f\ ",""'! Oplll\l1 -.: It" 
R".: •• "l,·1 01111'111 O"II\'n - OJ Ih~ 

\t ou~n'G 
..... , 1 \ - ('JII\ IIlH IrJndle 0.1,,'1(111' mill '1I5tum.J~~IJ!n~d 

1..'," 1<'1 u",' J. J IIII-up h.ill Opllolul b rJ';J,.· 
Ch \l11 .7("l(JX uwd 1m II)" 1-1 A IJck mUllnt

UII! 

" RICE ' 
89 1 A · 5895.00 
1\')1 \ RJ.I.. " "II1\!l!lj! IlI J~I..'·I' \IIT .7oo" . S.IO 00 

()I>TIO'S 
n~II~'\ 1'"", ~I t ~Ill - <;'1 tJO lMI 
R., .. ,.,J~, OIlIP'11 1.0': , - ... ~OJ .. J 

\l11'f1"~' I ,.h IJ.l"!\ ''',umiA,' I ~"J':<'. "Jshm~1i>n 



SOLID-STATE AC/DC 

DIFFERENTIAL VOLTMETER 

AII ·~nlid·stJIC '\odds H9JA anll 893;\ R :.lli! \'i.·r~lIk lie .... 
AC DC d,Il('H'ntIJI \ultm~'tcrs \\\lIeh cumtmh.' the adh'Il' 

la ~{'s of J pro:ci\IOII 11I~IH\lh:l!!1' l{'f{,lell'''' wllh lIw .... ' 111 
bat l eI} -powel o;"U np ... ra! loll Loau Ifill or th e l'lfl'Ul1 linda 

II."SI i~ pI('\o;onl\'U mel the I.'IHLfC rail!!\, (If 0111 t 1100 
VDCby II1l1mll.' IIlplH rCSISI:IIlCC:11 null, thl' beTIc!!! III J 

newly de\clupl"u 1100 VDC relal'llC!.' ~uppl}. IJ Jtler~ 

0 pCfJIIUn assufllll! portablhl~ and cornpkt;;' l~ol,ltL\ln 

fWIIl the power linro'. i~ made pmslblc b} th\' the ,,' In l"· 

liclcnt dc-w-(k COIln'rt,'r 1\1 hoost b:IIlC'r\ l\I!t;I1!\' 10 JII 

accLllaH.'I} ... o;t;lbIIShl'd 1100 volts. Th,' IIOO\' rdl' l ~ncl' 

.. uppl} i) rqwlJll'O h~ cnmpJnng a SOlnlPio: of Ih ptilCH-
11:11 III thaI 01 aged Jnd matched L.:ncr diode, \\I\I! J 

h,gh-gJIIl. exu('mely ~ I!! bll.' DC amphfll:r 

Ti le rdcn'rr~l' "oll!!ge IS applied :I.;:ro~ :l Kcl\'trl.vJrle~ 

voltage divid('r wilh Ihrel.' dl.'<,;ade~ III nuke-m:lIlulJ~

turl.'d pH'CI~tOn wln'wound r ... ~ I ~tn " pith J Iligh fl'".
IUIIII11 111I('rpll!atlng vcrnief f(lr fiv ... .uI[!lt rcadout Input 
!csi~t:lrr ... e III IIt(' !-: ('lvin-V:lr1c} dIVider 1\ 1.1 11l('[!"hm 
r('sulling III t'xtrcllld~ 11Iw 11l!!XIIllUm JI\I"(', \.1t~\lp.lllun 

01 1,1 watts at 1100 \'olh, J fJl'WI cnll~!!1 III 0:1111.'1\ 

Opl'r;ll ion. 

From a 10 ±IIOO VDr.lh(' H<)3 r\ IIII('CII\ C(ll11pat\·\ Ihl' 
\\,IIII1\('I('r 1111'111 \Oh:l!!l' 111 Ih(' Kl'l\'fn-V;rrIc~ dl\'nk, 

OUI Jllll "olt!!gl' b~ Illean~ 01 J III[!h Ill pul Ill1ped:Jrlcc null 

detector. Thu ,. Ih(' lIl~trlll1lenl oper:l\l'~ \'ltlH.'ntlulll\'ttl
calh OWl its el\llre rJngc, with mOnilc input rl.'~i\IJncc 
at null ( lew 111l.'t('r dellecllnn). Ilu:,('hy dlmHlJlwg 
"<Iurce Il)!!dl11[! errm. I3l.'ca u~ 01 Ih\' \er~ high IflpUl 
rl.'.\hlance 0 1 Ihe null dCll'ctor, off-null I11pUt TI.'MQaFlCl' 

"ext remely lugh al<;l,l, 

I nd scale null detll'cllulI (dlfferl'ncl' h\'tw('('l1 unJ...nllwn 
input voltage JlId !-: elvlf),Vllrky OUlpul \\)It:!g\,) I~ I mil

livolt 10 100 \'lilts III SI'< LJl\g .. S. ' ull rJngc SV>1I..:hll1!! 

1\ JUlUm:!ll" wl lh IIlSlrullll!'l1t II1pUI r:l1I~e ~I IhJI m:IXI' 
mum tIleler r e~olutiul1 i\ J ':0l1SIJf11 I ppm III ran!!e 
;rhllV(' [ VOC 
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FEATURES , 

• Inftnlle Input Resi$tance hom 0 tO;t 1100 VDC 
• DC Accuracy ;to .O l % of Input 
• AC Accuracy .10.05% of Input 
• AU-Solld-Slale 
• Bal1l!fV and Grounded Recorder OptionJ 
• ResolutIon I ppm 01 Range 
• ConT,"uou5 Oial ROtation 

I • . • I 
I I I. ', ' 

........ 
The f\ulllh,tc":Hlr 1\ J DC J1llplrfler wllh hi!!h ~cmlliVI1Y 
Jnu ~tJhlhl~ llnlJlIleU Ihrtlugh Ihe U'iC or a II T-chnpp .. r· 
~tJblllzl'd ~1H:1I11 InpUI r('S I ~lal1CC of the null detector 
I" 100 111Cl!()tllm 1\)1 ,Ill' IDOv through O.lv null r;lnges. 

;.Iud 10 me[!lIhm\ on Ihl' O.Q1 ~nd 0.001\ l1ull rJrtges. 

l or AC l1le:hm .. ml'nts, Modeb Hc)J A and R9JAR ullli7C 

;1 hlw·rhtl\\· /\C HI DC ':lIlln:rler Ilr OVldt11[! a u~('rul fr(" 

l[ul!'nc\ r;lf1~e thlm :; HI 10 100 J...I II llnd rnail1l:lil1111g 
(' \.cdle11l JccurJc~ III I rm A IxI\C I' 01 rang .... con· 
~wl('r lWI'\(' IS J'W;I~' I('~s th:m t-5 ppm (If rangc_ En 
\II0l1l11el11;,1 ;lIld ILJn~'I('rm ~1:lh i hlICS or lit ... ~()l ld'SIJ1C 

comelier are amnn!! (lulsl,mdrn)! deSIgn fX1ramelcrs. 

The rccmd ... , [OUlput l1loduk ;md th.:- T('chargeable bat

l('r~ pad .. arl' tlpllun:d ;lnd may he included inf\lally IH 

addl'u :11 J Ill ter dJtt.' Til l' re':IIrd .. ! OUlput tl.'rrmllllis arc 
":()l11pll'ld\ IM1Jah'd from th.:- Internal CllCUltr~ llnd the 
low lertnm;11 "pounded TI1I\ en:thle, the HlSllumenl 

tll dnVi.' ;111~ recorch'r fegardl('\\ of mpul "0(:11 Ion char· 

a':lcri~l t':' 

TIlt' Instlument may he l'pN31.:d a~ 3 cllnwnt l(lnal volt· 
llIerer 10 r:lpldl~ delerml1lc the I1Ipul 1\11'.1"; of range. 
In tltis mode, input r\'~lst.m.:\' I~ :.Ill excellent 100 meg
ohms. Opt'!JIOI t'eJlures rnc1ude b rge. IIl·Jme readou t 
wtllt J60u HlIJtuHlI11 mltJgl' tll;lh. \'irtIlJlumnuIl11Y 10 

d:unage hy :lccid(,111;ll (IV(' rlt lJII. ,lnd ;llIlnm:l l K' decimal 

"wltdung wHh f:lnf!e 

I 
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893A 
893AR SPEC I FICATIONS 

AS A DIFFERENTIAL VOLTMETER 

DC ACCURACY : 1.10,0 ' % of lnpUI .. 0.00' % of rilnge t l O Oil) 

from 0 10 1.1100 VDe ill 2JOC t.~C. up to 80'11. RH . .t. IO.02'.!l. 
o f InpUI • 0.00' % of rlnge ... 10 1,111) ftom 0 10 .11'00 VDe, 
from looC 10 40°C UP 10 70% RH . 

AC ACCURACY 1% ol lnpud : 
AI 2JCC .i:zOC, Ins than 70% AH. 
50 Hz to 10 kHz; 0 .001 to SOO VAC; 1.0.05% of Input .25 uvl 

500 10 1100 VAC;;tO ' % o f .npUl 

Over ,aoge of ,OOe 10 400C, less ,han 70% RH 
5 Hz to 10 H~ ; 0.001 10 1100 VAC;:!.! ' ''''' of ,npul '" 250 uv) 

10 H ttO 20 Hz; 0.001 10 1100 VAC; 1.(0.5 '" of mput + 100 1,1111 
2OHzlo 50 Hz; 0 .00 1 10 11 00 VAC; t.IO.I S'II. of ,npu t + 251,1111 
SOH1IoZlkH~;O.OO\ lol 1 0 VAC ;t./O,1 ,," elmpul+ 25uvl 

11010 1100 VAC;.t. 0 .15% of mput 
20 kHz 10 50 kH z, 0 .00 1 10 110 VAC; ;1:.(0. 15% 01 input t25 uv) 
50 kHz to 100 kH z; 0 .00 1 to 11 0 VAC; .±. O.S % 0 1 onput 

INPUT RANGES: I , 10, 100, 1000 VAC and .iDC. each w,th 
10% 0~erran9,ng capabilotv. 

NULL RANGES: Input Ranga 
I , 

H" H"" H'O'" 

Null Ranges 
0 .oo1.0.Q1 . 0. 1 ~ 

0.oo l .0.0 1 .0. 1 .1~ 

0.01,0.1. 1, l OY 
0.1. I . l0. 100v 

DC INPUT RESISTANCE: Inlonlle at null from 0 to 1100 VDC. 

AC INPUT IMPEDANCE : I mll9Ohm. 20 pI. 

METER RESOLUTION : 10 UY maKlmum (1 ppm 01 range 
above 1~.1 0 PQmoll~rangeL 

VOLTAGE DIAL RESOLUTION: 10 uv max,mum (10 ppm of 
.an9t) . 

AS A CONVENTIONAL VO LTMETE R 

DC ACCURACY : .±.:nI. of ,aoge. 

AC ACCURACY : :t.3% of range wll hon frequenCy and YOltage 
ranges listed under "AC accuracy as a d,fferen t lal yol tm81e,". 

RANGE AND INPUT RESISTANCE : 

RANGE DC INPUT RESISTANCE AC INPUT IMP. 

l000.(l·l ooo 100M 1 M 20pl 
100-0-1 00 100M 1M 20 pi 

10.(l·10 100 M 1 M 20 pi 
I'()· I 100M 1 M 20 pi 

·O.I .(l.().1 100M 1M 20 pi 
-o.OI .().().OI 10 M 1 M 20 pi 

-o.OO I.(l.().cXl I 10 M 1 M 20 pi 

NOTE : I,", over-rang,og capab,lIt ..... 'These ranges obtained 
USing null ranges with all readout d,allat lero. 

GENERAL 

ELECTRICAL DeSIGN: Comple1elv solid-state. 

INPUT RESISTANCE Of NULL DETECTOR : 100 megohms 
on all rlnges elCC.pt 10 megohms on 0.0 1 and 0 .001v ranges. 

REFERENCE ELEMENT: TemperatUfe compensated lener 
d,odes 

REGU LATION OF REFERENCE SUPfi L Y: 0.0005% for a 10% 
line ~oltage change. 
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REFERENCE STABILITY (peak·t01>8ak) : 
10 ppm per hOUf 40 ppm per month 
20 ppm per day 90 opm per vear 

KELVIN·VARLEY DIVIDER ACCURACY : 1.0.005'11. of dl8l 
sett'ng above 1/ 1001 full scale. 

RECORDER OUTPUT : A~8"able ItS OptIOn .(12, adjustable from 
o to .to.2~ lot end Kale null dellecT,on. Low "de grounded. 
Load'f>Q does not affect null defh!CHon accurac ..... 

POLARITY: AIlVBUlble v,a Iront panel swItch. 

WARMUP TIME : Less than 1 monute 

DC COMMON MODE REJECTION : 120 db 0 uv/yol! of com· 
mon mode voltage) 

AC COMMON MODE REJECTION : Up to l00v peak-Io·peak 
50 ·500 Hz produces no measurable ,nstrument error 

OPERATINO TEMPERATURE RANOE : Wlthon DC accuracy 
SpeC;f 'CCltIOni Irom IOoC 10 40°C . Derate DC accuracy Ol,lt· 
SIde these 10m In to OOC and SOOC al 15 ppmflC. 

Wilhln AC accuracy speci ficatIons from 10°C ~a 40°C. derale 
at 40 ppmflC ou ts,de thOse hmln 100°C and 5d'C. 

STORAOE TEMPERATURE RANGE : 
893A ("ne power onl .... ) 

-400C to .100C 
893A UIOO.nd rKhBlgeable banenesl 

-400C to ,SOOC 

HUMIDITY: Up to 80'lIo RH below 250 C 
Up to 10% RH above 25°C 

SHOCK AND VIBRATION: Meeu MIL-T·945A. 

INPUT POWER : Model 893A and 893AR . 115/230 VAC..t I~. 
SO • 500 Hl. appro~Im8lely 4 WBlU: wlrh .()1 OPIIOn. operalBS 
from rech~geable b8t1er,es o r 11 5(230 VAC .110%. SO . 500 Hz. 
approximately 8 watts dUflf"lll recharge wh,le ope,al lf>Q on hne 
(16 hours 10 rwcharge. 8 hours mmlmum operation on full 
chargel . 

NOTE: 

SIZE: 
893A 

SW!lch incorporated for changIng from 
230 VAC opera tion 

- 8~" Wide x 1" high x 10%" deep. 
(21 .5 .. 11.7 >< 26.0 l;m ) 

lIS VAC to 

893AR · 17" wldex3W' hlgh>< 12%"deep.(43.1 >c 88 .. 

3 1.3 eM) (19" wide after InstallatIon o f mOl,lntong 

WE IGHT: 'approximate) 
893A 0 . 893AA . 12 Ibs. (5.44k9) 

Battery Powe' OPliOn. 2lbs. 
Recorder Ol,ltput Option · 0.3 Ibs. 

bracken1 

MOUNTING : 
893A 

893AR 

CarrVlng handle delents mto custom deSigned feet 
lor ulfl as a III t ·up bail. OOllonal brackets MEE-
7008 used lor 19" EIA rack mountif>Q 
SeIf 'Suppar"ng 011 cunom--desogned feet and In· 
cluded 1111 bait . R&Ck moumable With opllonal 
brackets MEE·7001 or optional 18" ChaSSIS slides 
MEE-807B 

PRICE : 
893A - Sl.195.00 

OPTI ONS: 

893AR · $ 1.195.00 

Ban ery Power 1.(1 1) _ S 100.00 t.v.llat:>le lor 89JA Only) 
Recorder Output ,.(12) - $SO.OO 

ACCESSOR IES: 
893AR Rack Mounting Brackets MEE·7001 ·515.00 
893A Rack Mounting Bracken MEE·7008 - 530.00 
893AR 18" Chan!1 $lides MEE.a078 . S50.00 

All Prices I.o .b . lactor ..... Mountlake Terrace. Washington. 



895A 

SOLIO STATE 
01 FFERENTIAL VOLTMETER 

• • . . ... • ""e • 

All-solid-stale Mode l 895A DC Differential Voltmeter 
achieves an absolut e accuracy of :(25 parts per mllUon 
of Input - I ppm of range ·5 uv) from 0 10 i UOO VDC. 
Over the entire range from 0 to , 1100 voe, the 895A 
offers Infinite input resistance at null, made possible 
through the incorporation of a umqul! Fluke solid-Slate , 
photo-chopper-stablUzed 1100 VOC reference supply. 
This sUJlply is calib rat ed against a zener EMF with 
state-of- the-art stability and temperature coeHiclent 
parameters. Due to the excellent stability of the zener 
supply. the overall stablhty of the 1100 VDC reference 
is belter than 5 ppm peak-la-peak per hour, and 8 ppm 
peak-la-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 
inte rpolating vernier for six-digit readout. Critical 
resistors of the divider are tem pera ture coefficient 
g rouped to better than O. 5 ppm/ C. Rati o stauility of 
the Kelvin -Varley resistor decades Is within 5 ppm/ year . 

From 0 to:t 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 inJ'inite Input resistance 
at null (zero meter deflection), thereby eliminating 
source loading error. Because of the very high input 
resistance of the null detector, off-nullmput resistance 
is extremely high also, typically in the order of thwsands 
of megohms per volt of Input. 

End scale null deflection (dlffe rence between unknown 
Input voltage and Kelvin-Varley output voltage) is 100 uv 
to l00V In seven ranges. Null range Switching Is auto
mati c with inst rum ent Input range switc hi ng so that 
maximum meter r esoiution is a Constant O. 1 ppm of 
range above 1 VDC . 
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F EATUR ES 

• Infinite input resistance at null. 
[rom 0 to 1. 1100 vDe 

• Absolute accuracy :to. 0025% of Inl)ut 

• All SaUd State 

• Incorporates Ratiometer Capability 

• 100 uv Full Scale Null Sensitivity 

• 0 to 1100 vDe 

• Resolution O. I ppm of range 

• Grounded recorder output 

The null detector Is a DC ampllflel' with extreme sensi 
tivity and stability obtaIned through the use of a unique 
high-gain. photu-chopper-stabllized solid-state circuit. 
Input resistance of the null detector is an extreme 100 
megohms on all ranges do ..... n to O. 1 Vj 10 megohms on 
the O.OIV I"J.nge j and I megohm on the 0.001 and O.OOOlV 
ranges. Transformer coupling In the null detector pro
vides complete Isolation for the recorder output feature . 
Low side of the 0 to O. 5V full scale recorder output is 
common to the Chassis. assuring operation of the 895A 
with virtually all recorders. regardless 0( input Isolation 
chal·aCleristics . Such exce llent Isolation provides 
another application for the 895A j general purpose isola
lion amplifier with a gain of O. 5V / nuU-range senslti vity 
selling. 

The 895A IS also designed for those applications where 
Ills desired to obtain an extremely accurate ratio of one 
voltage to another . By placing the front panel polarity 
switch in the "RATIO" pOSition, the Kelv ln-Va riey 
diVider is connected across rear panel posts (or con 
nection to an external reference up to 1000 VDC . At 
nu1l , then, the voltage dial reading II\dicates the ratio 
of fr ont panel input to rear reference inpul. 

The instrument may be operated as a convenUonal volt
meter to rapidly determine the input to 13% of range. 
In this mode, input resistance Is an excellent 100 meg 
ohms. Operator featu res 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 for ruggedness and reliability. 

Model 895A Is equipped with r esilient feet and tilt-up 
baU for bench use . Metal handles are available [or 
either single 01' slde-uy -side rack mounting. 

I 
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B95A 
SPECIFICATIONS 

AS A DIFFERENTIAL VOLTMETER 

ABSOLUTE ACCURACY: ,,(0.002:>% of input -0. OOOI~ of 
range· 5 oJv) from 0 to ~IIOO VDe at 23'C .t 1" C (nominal 
calibration temperature), less than 70'1 Tt!iative humidity. 

±(O. 005% of input· 5 uv) from 0 to .0: 1100 VDe, wi thin the 
temperature range of 16"C to 32"C (60" F to 90" f), less than 
70% relative hunl1dny. Derate accuracy outs ide this temp
erature rS1lG1! at O. 00035~1" C 10 extremu of O· C and 50' C. 

NOTE: Thorough error anai),sis studies into total instrument 
stability taking into account the documented stabilities of indi
vidual components and uulizln!! probaLntlty and statistical 
methods. indicate that typital instrument stability {defined as 
a speClficauon mel by SOl} to 9IYl of all instrotnents) Is 20 ppm 
(0.002'1-) peak-IO-peak per year An instrument so categorlz4 
ed need be calibrated only once per year to meet all Silecifica
tions. Additional stability data \IlIOn rt'quest. 

INPUT MNGES: I, 10, 100, 1000 VDC with 1<11: o\'er-ra~ill!! 
capability. 

NULL RANGES: 

Inp\lt Range 

, " 
>0" 

100 V 
1000 V 

Null Ranges 

0. I, 0.01 , 0 . 001, 0.0001 V 
1,0.1, 0.01,0.001,0.0001 V 

10, 1,0.1,0.01, 0. 00 1 V 
100, 10, I, 0.1, 0.01 V 

INPUT RESlSTAl"CE: infInite at 111,111 from 0 to ! 1I00 VOC. 

METER RESOL UT ION: ] 1,1" ma.<lmum (0. I ppm of range 
above I VDC, 1 ppm of range below I VDC). 

VOLTAGE OrAL RESOLUTION: 11,11' maximum (I ppm of 
range). 

AS A CUI'VENT IO NAL VOLTMETEH 

ACCURACY: .r. 0 1 ranl(e 

RAKGES AND INPUT RESISTANCE : 

1000-0-1000 
100-0- 100 
10-0-10 

1-0- 1 
'0.1-0-0. I 

' 0.01-0-0.01 
' 0.00\-0-0.001 

' 0. 000\-0-0_ 0001 

100 Mel(ohm Lllput resIstance 
100 Megohm Input resIstance 
]00 /l.lefo!o hm input resistance 
100 Mefo!Ohm inlNt I'eslstance 
100 Me~uhm inpul resistance 

10 /l.legohm input reSLstance 
I Me~ohm input resistance 
I ~le!!"ohm 1II1lut n'slstance 

KOTE: 10'1 over rangi"l! capability. 'These ranges obtained 
using null ranges wllh all readout dials at 7.ero. 

AS A RATIOMETEH 

ClRCUIT: " HATlO" IlOIiLtion of polarIty s"'itch places Kelvin· 
Varley divider across rear panel bindil\i,: ]lOsIS for connecllon 
to external reference Inp\lt voltage. Null detector remains 
between f ront panel Input and Kelvin-Varley variabl!! tap. AI 
null, voltage dial (Keh-!n-Varley) SCIIlng mdicates decimal 
rallo of fronl pancllnjlOl ~'o1tal'e to rear reference Inpul volt
age. 

RATIO : Zero to unity (six-digit readoul). 

REFERENCE INPUT VOLTAGE: 0 to ",1000 VDC \ldth no 
IXl"'er deratIng over elllire range. 

RATIO ACCURACY: 
to. 0012% of setting al O. I ratio and a bove 
to. 00012'l of te r mlnat linearity belOW O. I ratio 
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TEMPERATURE COEFFICIENT Of RATIO: 
0.0001 '1: o j settinl(j"C above O. I ratio 
0.00001 ' of termlnalllnearity!'C below O. I ratio 

GENERAL 

INPUT RESISTANCE Of NULL DETECTOR: 
100 meguhms un 100, 10, I, and O. 1 V null faf1.i.:CI> 

10 megohms on O. OIV n\l!l range 
I megohm on 0.00 1 and 0.0001 V null ranges 

H.EGULATION OF IlEFEHENCE SUPPLY: O.OOOr;: for a l en
line vollage change. 

STAI3ILITY Of REFERENCE SUPPLY: 
0.0005'1- peak-to-peak !ler hour 
0.00081 peak-Io-peak per day 
0.00 1:n peak-to-lleak j}Cf sixt}' days 

STAI3lLlTY Of METER ZERO (Includes nOise): t2 uv for a 
10'1 line voltage chanJ.:e on mOSt sensitil'e (0. OOOIV) null rasw;e. 

KELVlN- VAIU..EY DIVIDER ACCURACY: ",-0 .001 2'1 01 selllrlg 
from I 10 full scale to lull scale. to. 00012'1 terminal line
anty below 1 10 full scale. 

REFEREKCE ELEMEKT : Temperature compensated Zener 
diodes. 

WAR1'.\-UP TIME: 30 minutes. 

RECORDEH [sOLATfOK AMPLIFIER OUTPUT: Adjustable 
from 0 10 O. SV minimum lor end-scale meter deflectiun, 
source reSIstance 5K 10 SK, lineanty better lhan .0.5"'; of 
end-scale. GaLll as an IsolatiOn anlphfler IS (0.5V null-rall&;c 
sensllLvlly). 

POLARlTY: fronl panel switch selects ' DC, -DC, and Rallo. 

DC COMMOK MODE HEJECTJOl": 140 db or O. I ul'/ VO\I of 
COmmOn mode volta"e, 

AC COMMOK MODE REJECTION': 140 db al 50, 60, and 120 
Hz: 120 db at 400 Hz and 1000 Hz. 

OPERATiNG TEMPERATURE RANGE : O'C to 50' C (32" F 10 
122' F). See Accuracy. 

HUr.UDITY: Wilhin specifications up to 7(f; relauve humidity. 

STORAGE TEMPERATURE HANGE : -40' C to - 70' C (-40' F 
10 158'F). 

SHOCK: Meets requiremenlS of MIL-T-94SA and r.UL-S-90IB. 

VIBRATION: Meets requirements 01 /T.IIL-T-945A. 

INPUT POWER: 115/ 230 VAC .t10'l, 50 to WOO Hz, 15 walts, 
20 VA. 

MOUNTING: Hesilienl feCI provided jor benCh and portable 
use. For side-by-side EtA Rack Mountlni: of 111'0 uniLS, add 
Adapter Kit S81A-103 (LIIclodes handle-brockets and key plate). 
For EtA Rack MuuntllUl of a si~le unit, add Adapter Kit 881A-
102 (incl\ldes br3ckets "'lIh handles). 

SIZE: 7" hi~h x 8-1/2" wide x 14-3/ 4" deep. (19" wide in 
rack configurations) (l7 . 7 x 21.5 x 31 . 4 cm) 

WEIGHT: 16 pounds. n. 25 leg) 

!'IUCE: 51395.00 
Rack Adapter Kit 88 1A-I03 - 515. 00 
Hack. Acbpler Kit 8SIA- 102 - S25. 00 



9318 

TRUE RMS 
DIFFERENTIAL VOLTMETER 

111 1 .. , 1I111' 1" UI .... 1. 111. 

FEATURES, 

• TRUE RMS RESPONSE 

• ALLSOLIOSTATE 

• "' 0.05% ACCURACY 

• RECORDER OUTPUT 

• 2 Hz - 2 MHz BANDWIDTH 

APP LI CATIONS, 

• VIBRA TlDN, ACOUSTIC AND SEISMIC SCIENCES 

• NOISE MEASUREMENTS 

• POWER SUPPL Y RIPPLE MEASUREMENTS 

• SECONDARY AC MEASUREMENT STANDARD 
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The all sohd-~lJh' ~h)d el Q.' I B 1\ d~~I,"l1l'd for ~ t:ll~ of 

!lll' an r:t pLu 11ll';hllrem~l1h III A(' \\;Ivdmm" fC!!;lrule~, 

of Ihelr ~IJ I~ A.::cur:lo.:i.'" In +0.05'. 01 r~:tdH1j! ;ar~ tlh· 

lallK'd 11\ J ~lIlIrl.· II' llpi.'rJt,' p'lrl.lbk' 1I1~lrum~nt \\-llh;, 

fiw uigll n.'luoUl ,llld JlHl'I1l:III,- II1d I..::t Illig d,'o.:lIl1:t1 POIl1I . 

Til\' l).' I B "11lpl(l~ ~ th~ prlllo.:lple 01 Ih~ ditkr~nt ia l 

Ih~rmoo.:nupk lrJII~l('r stJnd:trd l\lllblJIIlIl" IUt!-h lkgrce 

or Jc,'!.ar;Jo.:~. mcmporJtill,!!. UI\I(III,' 1-1u].. ... so1Jd-~lale 1."11-

,,:ullr~ \I) Jo.:":llIlIph~h the Ih.'rlll,11 1f:t1l!>ler vlrlu:llI} 

l1l~IJntJn ... tlu~l~ and :t\llOl1lall\-JI1~ J ~ Ih ... IOII:lg., T\'ad"UI 

dl,lls Jrc :tdluslcd 10 Ih,-ir pmlk'r ~11U1g. 

A~ II I1h JIJ 111I]..e dln ... ,en!!JI v"lilllcH'r!>. th,' ''.' 113 

lIleorporJle" J " TV\I "' nr CI)Il\"CrI!loIlJI dlr..-cH ... :tdlllg 

1110d ... tm rJ pld mdlo.::ttlll!l of the RMS valli.' "r IIII'UL 

Frcqu(.'llo.:~ r\'~r .. 'nSl.' III TVM modi' is 2 III to 2 Mill. 

Rl'~porlsC III Ihc null ,IT ddlercn l lJI nHlde I' 2 II I to 

I Mill. 

AI'JiIJbk opt lOllS lor the Model QJI B arc IJ.'>lcd bdow , 

B:lsle 93 I H - B1\;C IIlpUl, hlle POWCTl'J 

Oplltlrl -0 1 - IlNe 1111'111_ 1111,' or Tl'dlJ rgcabl,' ballery 

pllwcr..-J. 

Recharg":lbk ballel) eOllfig.urall!lll~ In\.'o'por~le N;c]..el· 

Cadnuum 1")JlieTll's for up 1\1 2~ h\IIH~ Hf COlli 111110115 

opera lLon helwl.'erl r('dtJrglll~. 

The u pcr:LtlOllal ,rdv:IIlIJV-"'\ (It the 9.l1 B have b!.'1'1l en

hanced b) Ih" addl1l(ln ,,1 J 'I ll L DAMPINC ~1'1,'('IIH 

SWi lch. Tll!s (ltkr~ Ihe up,era1\lr Ihi.' Chllll'l' 01 nurmJI 

diff..-relltl:lllI1()de 01)('r3 \1on {wer Ihe IIl'quell,'\ TJIl!!!.' ,)f 
10 III Itl I MIf/,(lr npl.'r:llmll 011\\11 III ~ II ,. Operal1l1l1 

01 the 93 I II :II fr..-qu<'IK-ie~ mI'l 20 HI \\ lule in Ih..- ~ II I 

mode IS 11111 recomllH.'lldl'd dill' In Ihe ~Iow re"ponse lIr 

Ihe meIer CIrcuLI 

Accurac~ (I I mo.:asur('rnent 101 eJcll nHlde I~ gTaplll.:alh 

shown III F 'J!.ure I 

The 931 B senes will With stand up \() ISOQV PC:l]" or 

tODaV RM S 011 :lily rJnge lIndl'r all~ o.:mnbmulnln ,If 
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control SClIlIlj!S wilh 110 dJl1ul!" '10 I1.'S,'1 LS nl'CI'SSdr), 

~r1d Ihe IIlSlTumerli WIll Itmcllull nonnJI1~ Jfta re

tntwal 01 oVl'rload. 

True RMS response IS !:uJralllecd tlthlugh the usc of 

therml1couples, which by dcllllltlll!l produc~- :111 IlUlpUt 

du<' to lh ... healtnF- dil'{'1 'll :111 applll!1l o.:urren\. The 

931 B q'"CS rinds lIl:Jn~ ;IPllllo.:JtJOIH III AC measure

nlenh where d l~I()t1l\11l I~ gn.'Jtl.'l th:tn Ihe allowable

m"aSUrenlellt errOr, where tlieJ,UrelllenlS Itlvolve W,IVC

rorms over which lherc I~ 1I{1 euntml or halll1onio.: 

COlltl'll1, ,LIId wh{'re non-smusoid:tl Wa\'cfOfmS :tre 10 be 

me:tsured _ 1\ DC output. proporllonal 10 meIer dc· 

fll'ctiol1 and :tcc-urJlC 10 wnhm + 1<"; 1)( l'nd SI,·al1.' , 1\ 

av;III~ Il I,' lOT reo.:ordmg. purJlo~e, or :L~ :1Il R\IS to DC 

":OllvCrtcr 

The Q311l ~~rie~ IS pao.:b~~u ,11 ~ li~ll1weif!.h1. compac1 

c()lI l lf!.ur~llon. Ihc same ~s u~ed rur Flukc snlld-st:111.' 

dIfferentIal \oltlTll'lcrs. Reslll..-nt fel'! :lnd l ilt -up bail 

arc ~landJrd I'qulpme111 rm bench uSt:. Kit ); art' :lv:lll· 

,Ihk for ~Id",h} -loldc m ~Itlgll' ILtlIl moulltlllg III :t slatld:Hd 

I- If\ 1:lo.:L 



ASA DIFFERENTIAL VOLTMETER 

INPUTVOLTt\CE Rt\ NGE . 

INPUT FREQUENCY RANGE 
Null D:lInpll1g Mode . 
Norm:!1 Mode. . . . 

0.0 1 10 I lOOV RMS III five ranges of 0.1 

1. 10. 100 and 1000V RM S. c3eh wilh 1O"f ovcrrangillg. 

2. HI. to 10 Hz 
)0 1-1 7. to 1 MI-I I. 

NULL RANGES (end scale pcrccnlage deYlallOns from vuhagc dial setllllg) 
IO?"-O- l()':f (0.27. per scale dIViSion) 
3%-0- JIl (O.I 'H ~r scale divisiulI) 
] r;l .(). l';f (0.02% per scale <!.vlsion) 

O.Y;I .Q-O.3% (0.01 % per scale division) 
0.1 %-0-0.1 'k 

ACCURACY (31 23°(, + IOC) 

:2 ' ·IL· 10 ]-b Mode 

2 HI. to J li z . 
3 1-1 7 10 5 Hz 
S HLhllOl b . 

10 liz - I Mllz Mode 

10 Iii' to 30 Il l. 
30 '-1/ 11150 kil , 
30 I-I ~ til 50 k l-IL 
20 kIll. 10 SO )" 1-1 , 
50 klllw 100 kll, 
100 kHI tu 200 kil l. 
:!OO 1..117 to 500 kHz . 
500 1;. 11 /10 1 Mil l 

CREST FACTOR 

(M ID·BAND) 

(O.OO21fr ]>cr scale diVision) 

± 1.0' ~ of II1 pUI. 0,01 V to II DOV RMS 
t05'"~ of IIlpUI. 0.01 V 10 I IDOV RMS 

to .. :!'.~ of UlpU1. 0 .01 V to II OOV RMS 

±O .~ ' ~ of IIIpUI. 0.01 V to llOOV RMS 
:t(0 .05 '; III mput +0.OO5 /} of r:l!l]!cl. O.OIV to 500V RMS 
1'0.1': 111I1lput , 500V to 1l00V RMS 
1'0. 15'" of I11rUI . SOOV Itl Ii00V ft\ \S 
1'0.1 , o f Ifl pm , O.OIV hi Ii00V R.\ \S 
1'0.5'"1, II I mpuLO.QlV ltl 1100V RMS" 
t I .fY· of Ul flul. 0 .0 1 V l\l Ii00V R~I S" 

T3.0' , uf InpuLOmV h1 Ii00V RM S 

*lIIpUl VOIt:I!!C" !rcqucrH.:~ product should not cxc('ed I x 108 voll·hertz . 

10l)r 1500V peak . 

TEMPERATURE COEFFICIENT OF ACCURACY 
(00(, (1) soun 

1 1-1 z III 3 Hz 
3 '-II 10 S II I 
S II I III 30 HI . 
30 117 1O .l() 1.. 111 
30 I.. HI II) 50 1.. 111 

501.. 11 /1 \1200 I.. 1l1 

200 1.. 111 In 1 \111 1 

AS A DIRECT (TVMI VOLTMETER 

INPUT VOLTAGE RANGE . . . . . 

INI'UT FREQUENCY RANGE 

ACCURACY (OIlC to SO°r) 

101-1/105001..111 

2 Hz to '2 Mill 

CREST FACTOR 

to . I'Z/O(' 

±O.OS'1r/H(' 
to .O~sq 111(' 

+0 .OO~5"/oC 

TO.004~/n(' 

±O.OI 'J/oC 
±O.OJ'ljo(' 

0 .003V III II OOV RMS HI eleven end sc31e r30ges of 
O.OJ \0 1000V In 1,3 sequence, each Wll h lOOf over· 

T3tlglllg. 

1 li z to 2Ml-lz, 

t 3": tJr end '>I;3k 
tS'l of end scak 

10 a\ ('tld S~'alc incre3Sl1Ig proportionately to 30 3\ 1/3 
$C3ic-{lr 1500Vpeak . 
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9318 SPECI FICATIONS 

GENERAL 

INPUT 

INI'UT I\IPEllt\NCE 

SHORT TER\! ST AIHLlTY . 

LONG TER" STABILITY 

B:\( <;unn<'l'[Ur mOU1\1~d un front pJIlI,'!. 

1 \ k¥ohm Shl11H~d b~ \ .. <;, thall S pf :11 t'nm t pan,'\ 

B'\C COl1n~CLOr 

Ikl t"r thall 0.005' pi't hnur Jl1d 0,0::>'1' pef !,by wllhoUl 

~dJ\lSlmcnt nf from pallel "C AL" ~\ll1truJ. 

Iklt(,f 1I1JI1 0.01" ti'l 30 days and 0.0::"; fllr '10 d<l~$. 
r('~ I I" Icrvd[ltl!1g periodIC ~;l hhrJ I I'ln, 

'OTI- T h~ 'l:lh i lll~ 1 i!!u!l!'\ Jf(' 1110.:111(.10:0.1 111 th<' :h:CllrJC~ spccifil'~1 iun, lor th..: instrum<'111. 

QYERLQ,\I) I'ROTECT10N 

LINE REGULA TION 

DC RECORDER OUTPUT 

E:"V IRO:-l\IENT 

OPER,\ TI NG TE\IPERATURE R,\ NGE 

STORAGE TE\II'ERATURE RANGE: 
\lnJ ... I, (!.'I ll 

\h,d"h <),1.1 B.() I 

SHOCK ANO VIlJRA TIO,' 

1:-lI'UT I'OWER ' 

\l \1u~l, 931 B Jnl.! "3 I I~-Ol 

\IDUNTING 

SIZE 

..... EIGHT: 
Models QJ 1 fI 

M\!dcl~'B IB '()1 

PRICES: 

\lodcl93 I 13 

~ lodcI9J 1B .()1 

_S I1 9S.00 

S I29S.00 
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Tr:Ln~i~tnr lh 1\'\.'1 Jml rel<l\ protect Illstrurnent fnnl1 

lb nug<, b~ (\1\'rh'Jlh Lip tu 1500V pi'3k or l000V 

RMS on anI. r:ulge and JlJh)l11allcall~ rCS<.'1 upon re!n\.l\'J I 
uf oH'r!o:ld 

[kll(-! th,lIl 0.0005' j,rr J 10' lin,' \(llla!!\.' dlJn~\.' frum 

IHlflllflal 

LIf\~~ r , pf<lpor l l'If),ill,' m"I~r drtl,·cl1'11l. I ilh,') I \ 'DC 

"I ,'nu s<.-,Ik! I f.. C>U\pll1 r"'~I'IJn-:l"_ "T ;IUIU~I~llk lrom 
o hI I VDC ;11 .'11.1 ><:~k \ ~':UI;L'.\ ,It' <lUIPU[ (OuC 1<1 

500Cl 10 II I In 500 f..11I - T I ,II ~t1l1 x:de 

2 1 11")2 ~IHl· t S' ,'I,'nu)l;~I~ 

.. ooe to + 70lJC 

.. One I,) +601l(" 

Me~h the h3111111(.'I·hkll' ,itl'':!.. ;lfU! JII ,~rt:lbl~ ;ltIU 11\('U 

t'rcqllclll'~ vlbl Jlion rNllme11l(,!1h III \11 L·T ·Q"SI\ . 

115 ~JOVf\C~()-I-l O I V _~V.;llh 

~ :: h(llIr~ 11l1lllmlllll "P<.'fJllUfl Ir<)111 1111':111;1 ) r~.:I1JrgeJhk 

\i 1~!..Ic -( -aUIllI\l1ll lMII':II(.', :mJ I!\plll I",,,,cr "I :: .. 1',';111' 

r~ lj UI1"1.! 1<>1 Il·titJI~ I !I~ \\llIk "p.:r.ltillg \I "dd IUI U_OI 

RC'ilit('O! t~(.'l pro\'ldcd for bench Jild ponabk usc. For 

siu~-b~-' ld,' I-I A R:l':!.. Mllunllflg tit [V.l! UIlIIS. ;Idd 

AdJl' l<.'r k it Ill'll A·I OJ ( lIlcludc~ hJlld Ic-brJd:~IS Jild kc~ 
pbl(,.) FUI 11 ,\ R,Id-.. Mounllflg III u ,inlOk unl!. Jdd 

AdJPI~ r K il xii I A- \ O~ ( im:lLldc~ hrJck(.'l~ \\'11 h hand Ie\). 

T 11IIOh x ~p;" IVld~ x 11 '~ .. d,-~p_ ( II)-- wide III rad: 

~onflgurJIIOIlS L (17.8 x 21_6 x 2qQ (Ill) 

I [I, p(1ul1ds. ( 5.211..:~ ' 

15 jXl l!11d,. 

Racl..: :ldal'l,'r I..: 11 !is I A-I OJ 
R3c~ ac\3plcr kl I IlXI A· IO_' 

\i~:i.00 

15_00 
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Fluke calibrators answer the need for wide range c:alibration 
applications. Outputs are dialed up using dec:ade switches 
and the accuracy and stability of these instruments are able 
to satisfy the most critical requ irements 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·ol-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 
coo ling fans. Instruments are suited to either bench top or 
rack mount operation using the OP tional rack mount hard
ware. 

AC calibration is achieved using Fluke's new S200A/520SA 
precision Calibration System. This state·ol-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 c:alibra· 
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 ModelS15A 
Portable Calibrator offers precision ac voltage, dc voltage 
and resistance standards in a unit weighing only 13 pounds. 
Basic accuracy for the S1SA is specified for a full year over 
a wide temperature range to assure the utmost in versatility 
and reliability. 

Consult the following selection guide to find the Fluke 
calibrator meeting your general requirements. Then, look 
at the detail specifica tions in the following pages to locate 
the instrument meeting your exact requirements. 

CALIBRATOR SELECTION GUIDE .... , I 
Fu"""o~ 

11. .. ,c lCC\>'ocY 

R.~IIO 

Ml_. OUUl'" 
... ncnt 

R. la""" 
line·lood 

SUll,h,y 

R,pple 80-,",. 

I I I 
, I 760A -,,,, 3320 ~, mA "" 

,.,. ,.,. ,.,. 615A ,,"',. 
<Ie ..,11> cIc; .0111 <Ie '011. <Ie 'rolto I de .01,,1 lie ""I" de'rollO dc "" If< oc.'dc '0110 "" '0110 "".."d<: ""I" 

de .;.me", dcC:U"en, ~~ ... ".nl. 01"", 

0.002 % 0.001% 0.00J"i. 0.002" 0.001 "" O,DOS", 0_002 ' 0,0" O.DOn. 0.02" O.OS'% 

~'''' de '011. 30 Hll~ dc >'<14 .. 

0.006" 
0 1).<1 '1;, 20kHz 02"1> ac .0>1" 

CUt ' Mt 
il IOV .., a_I '> 

0.Q15'4 IKrl · 
to IMrl 025", 

oc: ... "en, 
I 

I '" M""' 
I 0.1 " 01"", 

OlollOllV OlollOOV 0101100V Ot(> I l00V Otol100V I O,(>IIOOV 01(> II00V 0'0 SOV 10 l00V de I 0,,, lOOV6 lmV I~ ,,. o 102A IV.IOV. 1"Al0A 
100 mA l00V.c 1!1 10MI! 

1010Mn I 
~mA ~mA IOOmA ~mA romA 25mA ~mA ,. 10IOmA<I" 50 rnA ~ 'M 

."d.., ""I .. 

0.0002'% 0.0002" 5 ppm 01 0.0002 ... 0.0002" 0.0005" ,-, 0_0005" II, HXlV oftl o.ooa", I''''' O.OS" I",. 
001",,1 + 5 """,·Ioad 0.005" load 
1",1"1 

I 

<10ppm-li .... 110Hz 
5 ppm 01 2(lkH,1 
,~. 

(eu".",) 

O_OOnV mo wpm l"", T5pPmlmo O.OOI "lmo w"", lmo I O.OO3'lilrno 0 .00 15'IVmo 0.005""'"", Wi,h,n pe, 0.005'1Z~ With,n II"< 

(<0>1'*1101 lorman,," hour< !",manc' 
3OpPm/mo • .,.,a !o' lomphlu<lel .pooco fo, 

(c ...... n'l 12 m""'~, 0.06"/24 12m",,'~' 
l1ou" 

IhtQufr>e'll 

20 40UV 2O.4CpV 6(I·2QOj1V 2O-4Oj1V 2O-40~V <I00jJV I <50~V """ < 0.01 '!!; RMS I Not.4 0.5"4 dc5 

2OnAI~A of ,""go 0' IOOV de , II , nll.1 Yol, .... ,e • • ~d , ,<lClUiI •• 0.OO2'JI.d , ec ~ '#> .null dt,ec,,,,.n .. mou~1 
3,."""'d "QUI,,,,,,,, 01", •• 20 kHz " , " >/,. " . oduc:o-d ICC\> KY It gI>. Que c • 

4'01.1 h.,,,,,,,,,c d .. ,oni"" & ~o ... 0,04" 10 H,·loo ~H '. 0 .3'10 lOll kHl·500kHz. 1" 500 kHz· 1 MHz 
5~."",,,,,,, 0.5'\ ond ~o'''' 0 1111. ..., 6.,,,,,,.,,,,,,, to 1200V UIHIII<ompan.on modtl 5205A 

...,..., . mlll;II1' 
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332B 

VOLTAGE CALIBRATOR 

• • ., . . -_. 
~~ -... 

" ~ • • 

FEATURES 

0.002% Calibration Accuracy 

Entirely Solid State (NO Cooling Fans ) 

Overcurrent and Overvoltage Protection 
O. 1 ppm Resolution 

7 Inch Panel Height 

Remote Sensing 

All Circuitry Shielded and Guarded 

Model 3328 IS an extremely stable voltage stand
ard. which will deliver any des ired output voltage 
up to 1111 volts with an accuracy of O. 002%. The 
instrument is designed to salisfy the most critical 
requirements for a preclsiOfl calibrator or voltage 
reference source. The outstanding regulation and 
environmental specUications and the overvoltage 
and ove rcurrenl protection featu res Indicate that 
the Instrument is well suited for day to day use 
on the product ion line as well as in controlled 
laboratory environment. 

Output vollage is set by seven in-line decade 
switches to provide O. 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 
faUure or operator error. The current limit may 
be set to operate at any level from 1. 0 rna to 
60 rna 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 poin t Is exceeded. the calibrator Is im
mediate ly returned to standby mode and the output 
IS disconnected from the load. Normal operation 
may be restored by returning the po .... >er switch to 
STANDBY and then to OPERATE. 

All Circuitry in the 3328 Is cOfT1)letely 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 
pre regulated to deliver on ly 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 re liability and stability are Significantly 
improved. 

The main regulating loop. which controls the output 
voltage. consists of a chopper stabUized amplifier 
having more than 180 db of gain at DC. Output 
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 pOllier to the zener oven and all control 
circuitry . 

Mechanical construction utilizes plug - in, glass
epoxy printed Ci rCuit boards flow-soldered by a 
unique Fluke process, For rack mounting , the 
3328 requires only 7 In ches of rack space and 
side panels are tapped for nlounting standard 
chassis slides. Resilient rubber feet are also 
provided for bench top use . 

I 
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332B SPECIFICATIONS 

OUTPUT VOLTAGE; 0 to 1111.1110 VOC. 

VOLTAGE RANGES: 10, 100, and IOOQV ranges with outputs 
as foll ows : 

o t o 11. 1I1110 (1 U\' steps) 
Oto 111.11110 (10 llvsteps) 
Oto 1111.1110 ( 100 uv steps) 

RESOLUTIO~ : O. I ppm of range (I uv maximum). 

,\cn RAn o r QLiPln II or 911 OJ} ~~ 

IOV range - ,t eO. 002":- of settln(( .. 10 uv) 
I OOV ran~e - i tO. 002 .... of setting ... 0.00002% of range) 

100DV ralltle - .t(0. 002~ of setting ... 0.00002% of range) 

NOT! r h,' .Ibm,' In'u r'dcic$ all: nb,o!!!!c. rc l nu\~ \0 NBS 'I.lndunb. 
and 111<11Idl.' <.'!I~,·h or 'l~blhty . Jlnl' r~}:u l alion. l o~d rq!lll~tion. Ji/d 
~J l bbrJtl"ll uncc rtaJntlc~ under standard fr.-fefl'nl'" C()n dIlIUn~ uf 23 C 
t I (' JIIU up 10 7lY ' ri'l.ll1\C humidity. 

TEMPERAT URE COEfFICIENT or OUTPUT ; Less than 
(O.DOO2e: of setting .. I uv) per ' C from 06C to _506 C. 

STABIUTY Of OUTPUT: (At standard r eference conditions 
described under ACCURACY OF OUTPUT). 

lOY ranl:e 
,(0. 00 1 ~ of setting. 10 uv) pe r month 
;t;(0.002tt of setting· 20 uv) per year 

lCOV and 1000V ranges 
l(O. OOlct of setting .. 20 uv) per month 
t(O. OOzct, of setting .. 40 uv) per year 

OUTPUT CURRENT : 0 to 50 milliamperes at any output 
voltage . 

OVERCURRENT PROTECTION: Automatica lly limits output 
current at any preset level between I rna and 60 rna \'Ia con· 
tinuously variable front panel control. Panel lamp Illuminates 
during limiting. Normal operation restored upon removal of 
overload. 

OVERVOL TAGE PROTECTION: Automatically disables output 
voltage if level exceeds st'ttlng of front panel control. Continu
ously variable {rom 10'l. to li ef} of each range . t,ianual reset. 

DESIGN: AH solid- state tnroughout (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 Ul' RMS 

OUTPUT RESISTA.1'{CE: Less than 0.0005 ohms or (O.OOOIEoJ 
ohms (whichever is greater) at DC . 

SITrUNG rlM F: T)·pica.ll). \\Ithin 10 ppm of fi nal outpu t, IC\li 
th~n 20 wconds 3ftcr 3 r3ngc chaJ\~e. 

LINE REGULATION : 0.0002'{ of setting o r 10 uv for a I ott. 
line voltage change from nominal. 

LOAD REGULATION : O. 0002~ of setting o r 10 uv for full 
load c hange . 

COMMON MODE REJECTION ' Better than 140 db fr om DC 
to 400 Hz , up to 700V RMS or 1000 VDC . (Output \'o lta"e 
c hanges less than 10-7 of the applied common mcxle voltage,) 
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ISOLATION : Eit he r output te rminal may be floated up to 1000 
VOC from chassis g round . 

TERMINAL CONFIGURATION: Voltage O\JlpUI - 2 terminals 
Remote sense - 2 terminals 
Guard - I terminal 
Chass is - I termln,,1 

RLMOT[ Sl NSI . SepafJtC tcnnm3h ~rc proVided for ~n'<ln ~ the 
output volta)!l' dlll'c ll} ut the load , reducing crrors due 10 YOltultl' 
d,op In connc~tm}! \\ ir~, Ix.'t'l ~~n the InSlnllnenl and load. 

METER (switch selectable): 04 1200 VDC 
0·60ma 

OPERATING TEMP ERATURE RANGE : O° C to 50·C (see 
ACCURACY OF OlITPUT and TEfo,IPERATURE COEfFiC IEI'IT 
OF OUTPUT). 

STORAGE TEMPERAT URE RANGE ' -40~C \0 .65"C. 

RELATIVE HUMIDITY ' 0 \ 0 7!r.. 

SHOCK: Meets an teSI requlreJllents of MrL-T-945A, rigidly 
mounted or rack-mounted 1.lith slides . 

VIBRATION ; Meets all test requirements of MiI-T-94 5A, 
rigidly mounted o r rack-mounted with slides . 

ALTITUDE: 10,000 ft . openting ; 50,000 f1. non-operating . 

fUNGUS NUTRIENTS : None . 

MERCURIC COMPONENTS : None. 

FUSES : One power line fuse , one high voltage fuse . 

INPUT POWER: 115/ 230 VAC 2 1C1lJ, 50·60 Hz, single pl\ase . 
Approximately 130 VA fully loaded. 

SIZE: 7"' high x 19" wide x IS"' beh ind pane\. 
(17.8 , 48.2 "\ 4S.7<:ml 

WEIGHT: 60 Ibs. 07 .21 kg ) 

MOUNTING: Standard ElA relay rack (tapped for attachment 
o f slideS); resilient feet provided for bench use . 

PRlCE : $2595.00. 

All prices are f. o. b. factory, Mountlake Terrace, Washington . 



332D 

DC VOLTAGE STANDARD 

. ' . • • =t, 

FEATURES 
• 0.001% Accuracy 
• Entirely Solid State INo Cooling Fans) 
• Overcurren! and Overvoltage Protection 
• 0.' ppm Resolution 
• 7 inch Panel Height 
• Remote Sensing 
• All Circuitry Shielded and Guarded 

Model 3320 IS an ex tremely stable voltage standard. 
which will deliver any desired out pu t voltage up to 111 1 
volts with an accuracy of 0.001 %. TIll' instrument is 
designed to sa tIsfy the most critical requirements for a 
precision calibrator or voltage reference source. The out· 
standmg regulation and environmen tal specifica tions ,Uld 
the al/tTvollage and ovcrcunenl protection fealUres in' 
dicat e Ihal the instrument is well sui ted for day w day 
usc in a controlled 1:Jbor:llory environment. 

Calibration of each Instrumen t is referenced to zero en or 
as defined by the pnmary standards of the John 
Fluke Mfg. Co" and these st andards are certified by the 
company as bemg directly traceable to national stand· 
ards mamtained by NBS Through hlstoncal data and 
techniques used by the company. 11 can be shown that 
the mitlal calibrat ion of each full range sctting of the 
IIl strumen t differs from tht" theorelical absolute value 
by no more than the following: 

LEVEL 
Up to 10 VDC 
10 VOC to 100 VDC 
100 VDC to 1000 VOC 

UNCERTAINTY 
3 ppm 
4 ppm 
7 ppm 

Further. linearit y with in 3 range is calibrated using :1 

Fluke Model 720A constant·current (Kelvin.Varley) 
divider which is seJf-cahbratmg using the ratio (relatIve) 

technique. Maximum error contributed during linearity 
cal ibration should not exceed 1.5 ppm . 
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If II is desm::d that the unit be referenced to local 
s'~ndards. e:lch full range se ll ing should be calibrated 
to such s tandards. The st:lIement of 3ccUlacy then 
becomes. III fact. a Sl3tcmeni of the stability of the 
InStrument. 

OIHput voltage is sct by scven lII·lme decade SWit ches 
to provide 0.1 part per mtllion resolution III each volt· 
age range. Three voltage ranges prOVide fu ll scale o utputs 
of 0·11. 0-111. o r 0·1111 volts. Output curren t for any 
range is rated at a to 50 milliamperes. 

Overeunen t and lwervoltage lnmts are provided to afford 
protection 111 the event of component failu re or o perator 
error_ The current hmll may be sct to o perate at any 
level from 1.0 rna to 60 rna by mcansofa cont inuously 
adjustable front panel control. When lim it ing begi ns. a 
panel light illuminates. When the o~erload is removed. 
the su pply returns to normal opera tion. Continuous 
Itmltmg will no t harm the supply. The overvoltage trip 
may be set to operate at any point from 10% to II ()'% 
of each voltage range by a continuously variable fron t 
panel con trol. In the event the set poim IS exceeded , 
Ihe calibrato r is Immediately returned to standby mode 
and the output IS disconnected fro m the load. Nomlal 
operatIOn may be resto red by return ing the power 
SWitch to STANDBY and then to OPERATE. 

All circuitry in the 332D is completely solid state . The 
heatJllg effects of vacuum tube filaments is Ihus elimina· 
ted . In order 10 further reduce heal dissipation III the 
ill$trumellt. IIlcoming power IS preregulated to deliver 
only the required output power. A s a resull, there is 
very little temperature rise at any o perating level and 
no fans or other extraneous cooling methods are reo 
qUlred . Adverse eITects of heat on components is 
elimillated and reliabili ty and stabili ty are significantly 
improved . 

Mechanical construction utilizes plug·in, glass-epoxy 
printed circuit ooards flow·soldered by a unique Fluke 
process. For rack mountillg. the 3320 requires o nly 
7 IIlches of rack space and side panels arc tapped for 
mo unting standard chassis slides. Resilient rubber feet 
are also provided for bench lOp usc . 
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3320 
SPECIFICATIONS 

OUTPUT VOLTAGI:.: 0 to 1111.1110 VDC' . 

OUTPUT CURR ENT: 0 to 50 milli<lrllpcrcS 3\ any outpUt 
vultage. 

VOLTAGE RANGES: 10. 100. <lnd looQV r:lnges with 
outputs as follows: 

o (() 11.1 t 1110( I uvsteps) 
o to 111.11110(IOuvSlcps) 
o to 1111.l110(10DuIIsleps) 

RESOLUTION: 0.1 pplll of range (I uv maximum). 

ACCURACY OF OUTPUT : (For 60 D:lYs) 
IOV T:lllge • ±(O.OO I 'it uf sc (ling + 10 II V) 

IDDV range· ±(O.OO] 'Il: of selting + D.OOOO:!'/!: of 
range) 

1000V range· ±(O.OOI5~ of setting + O.OOOO:!7r of 
range) 

NOTE: Thl' above accuracies are absolute. r C]:1I1VC to NBS 
standards. and include effects of stability. lint' regulation. 
load regulation. and calibration uncertainties under stan· 
dard reference conditions of 23"( ± 1 "c :lnd up to 7O"k 
relative humidity. 

STABILITY OF OUTPUT: (At standard reference con
ditions described under ACCURACY OF OUTPUT). 

lOY Range 
± (5 ppm of selling + 7 uV) per month 

lOOV and 1000V Range 
±(5 ppm of sWing + 30 uV) per month 

OVERCU RRENT PROTECTION: Automatically limns 
Olltput CUrrell! at any preset I('vel between I m~ and 60 lila 
vi~ continuously variable front panel control. Panel lamp 
illumma tcs during limiting. Normal operilt ion restored upon 
removal of overload. 

OVERVOLTAGE PROTECTION: Autolllatical ly disables 

outpu t voltage iflevel exceeds sc t ting of front parlel co ntrol. 
Continuously variable from 10% to 110% of each range. 
Mallual reset. 

DESIGN : All solld·state throughout (no vacuum tubes!. 

RIPPLE AND NO ISE: 
10V range· less th:1Il 20 uv RMS 

lOOV range -less than 30 uv RM S 
1000V mnge - less th an 40 uv RMS 

OUTPUT RESISTANCE: Less than 0.0005 ohms or 
(0.0001 Eo) oh ms (whichever is greater) at DC . 

SETTLING TI~IE : Typically . within 10 ppm of final out· 
put. less than ~O seconds afIer 3 lange change. 

LINE REG ULATION: 0.0002% of setting or 10 uv for a 
10% line voltage change from nominal. 

LOAD REG ULATIO N: 0.0002% of setting or 10 uv for a 
fuHload change. 

COMM ON MOD E REJECTION: Better than 140 db from 
DC 10 400 ]-Iz, up to 700V RMS or 1000 VDC. (Output 
voltage changes less than 10.7 of the applied common mode 
voltage.) 

ISOLATION: Either output termi nal may be floated up to 
1000 VOC from chassis ground . 

TERM INAL CONF IGURAT ION : 
Voltage output 
Remote sense 
Guard 
Chassis 

2 terminals 
2 terminals 
I terminal 
1 terminal 

REMOTE SENSE : Separate terminals arc provided for 
sensing the output \'olt:lge directl y lit the load. reducing 
errors due to voltage drop in connecting wires between the 
instrument and load. 

METER (switch selec table) : 0 - 1200 VDC 
0-60ma 

OPERATING TEMPERATURE RANGE: OOC to 500C 
(see ACCURACY OF OUTPUT and TEMP ERATU RE CO· 
EFFIC IENT OF OUTPUT). 

STORAGE TEMPERATURE RANGE: --40oC to +65OC. 

RELATI VE HUMID ITY : 0 to 70"A>. 

SI-IOCK : Meets all test req uirements of MIL-T-945A, 
rigidly mounted or rack·mounted with slides. 

VIBRATION : Meets all test requ iremen ts 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: T' high x 19" wide x IS·· behind panel. 
11 7.8 J( 48.2 )( 45 .7cm) 

WEIGHT: 60 Ibs. tn.21 kg) 

MOUNTING : Standard EIA relay rack (tapped for at
tachment of slides) : resilient feet provided for bench use. 

PRICE, S299S.00 

All prices are Lo.b. factory, Mountlake Terrace, Washington. 
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Programmable Calibrator 33308 

FEATURES: 

• Calibrated voltage to ll00V 

• Calibrated current to 110 rna 

• 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 rna 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 I 
• (See Specifications) 

., -" ..... ,. _....... _ ... ' ..... --

• - .. ..... - - .. ....... -- -- LLL .. ~ •.. 

• • 
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The Model 33308 now offers the newest parameter 
required for calibra tion systems· .. programmability. 
TIle unit may be programmed for analog DC outpu ts 
Wltllln .OOJIk of co mmand from 0 to ±.I I II VDC in 
three ranges. In addition to analog voltage outputs, 
the 33308 is a programmable DC curren t calibrator 
accurate to ±..006% of programmed value. 

One mput hne programs from voltage to current mode. 
Output In current mode is 0 to 111 mil 10 three ranges 
using the same control lines as In voltage mode. Com· 
plhlnce vohages up to 1000 VOC are avaLlable on the I 
and 10 rna ranges. and 500 VOC on the 100 rna range. 

For protection and system versalility, the 3330B offer s 
independent cont rol 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 call be programmed to 
limit current for prOtection against catastrophic load 
failure such as might be encounte red in repetitious 
testing of components. In the cu rrent mode, the voltage 
trip point c;.n be progr3mmed 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 closu re 
flags the control system as an a),mn. Con tinuous 
operation is resumed after removal of overload. After 
voltage lrip-oul. the instrument is reSlored to normal 
operation by programming 10 operate from standby. 

All program input hnes to the unit are applied to semi· 
conductors, not relay COi ls that require driving currents. 

Thus, interface with DTL and TTL solid'Sla te logic is 
possible. Logic I (0 ::t5 VDC' or contact closure) on 
any input line requires no current from the source: a 
small amount (::!.5 mal of curre nt sinking is the only 
requirement. 

The 33308 utilizes a new rererence amplifier for besl 
posSJble control of the output versus time and temper· 
ature. Reference stability is checked for long periods 
of time, and TC is carefully documemed. Reference 
voltage will tYPically remain Within 10 ppm peak.to·peak 
over several months duration. Because the reference is 
not ovened. warmup is extremely f:lsl. 

The error amplifier of the 33308 IIlcJudes a SOlld'sta le 
low·noise FET chopper, elimma ting repl:lcement of 
mechanical devices due to wear. All preciSion reo 
sistors are manufactured by Fluke for best poSSible 
accuracy, siability. and lemperature coeffiCient of reo 
sistance. TC of CTltlca] resistors is held to beller than 
I ppmlOC. 

Full control of Ihe il1slrument IS pOSSible from the front 
panel. as well as by programnlmg hnes. Remote pro. 
grammlllg can be overridden 3tlhe front panel If deSlfed. 

The ModeJ 3330B IS housed m the latest Fluke custom· 
designed package. requlnng only 7 inches of rack space , 

Specifications ____________________________________ _ 

CONSTANT VOLTAGE MODE 

o\NALOG OUTPUTS: 
10V range·O 10 Il . IIIIIOV (I uv sleps) 
IOOV range ·010 I 11.1 1110V (10 uv steps) 
IOOOV range· 0 to l 11 L1l10V (100 uv steps) 

\ (CURACY OF OUlVUT (% of Program med Lewl): 
10V range· ±.0.003I} or:t30uv 
IOOV range· .±.0.003% or f300 uv 
IOOOV range· ±.0.OO3% or ±3 mv 

NOTE: Abolle accuraclls .pplV 10' 90 d .... ' II nandard referlncl 
condltlon.of 230 C i.'oC tnomlnal cIHbr",on IlmperIN. e. con
lIlnt IInl lIoltagl. UP to 7~ relallve humidltv •• nd COnll8l1 1 
llI1ernll 10ad.1 Win. unlnter'uPlld opetltlon fo. rno .. Ihln 0 ... 
hou, It lolds g.eal .. man 25 mAo 11'1. ~If"d accuracy I, 
i.0 .005" 0011. In operating lam"""tu .. "nge of 230 C J.50C. 

OUTPUT CURRENT: 
10Vand looV ranges· 0 to 100 nllliiamperes al any 
programmed level. 

IOOOV range· 0 10 50 milliamperes at any pro· 
grammed level. 
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TEMPERATURE COEF FICIENT OF OUTPUT: Less 
than 4 ppm of output or .4 ppm of range/oC. 

STABILITY OF OUTPlTf (ppm of programmed le\'el): 
10V range 5 ppm or 10 uv/day 

15 ppm or 30 uvl monlh 
IOOV range 5 ppm or 100 uv/day 

15 ppm 01 300 uv/monlh 

IOOOV ra nge 5 ppm or ) mv/day 
15 ppm or 3 mv/month 

NOTE: Stabihties llPply at 51 ~ndard conditions des· 
cribed under accurllcy of output . 

RIPPLE AND NOISE: 

10V range 
lOOV range 
IOOOV range 

Up to SO rna Load 
60 uv Tms 
70 uv 
100 uv 

Up to 100 ma Load 
100 uv rms 
lOOuv 
200 uv 

LI NE/ LOAD REGULATION: 5 ppm of programmed 
level or 2 ppm or range ror combilled 10',"{, lille voltage 
and fu ll load changes. 



CONSTANT CURRENT MODE 

ANA LOG OUTPUTS: 
I ma range - 0 to 1.111111 0 ma (0.1 na ste ps) 
10 rna range -0 to J 1.111 110 rna (1 nil step) 
100 ma range.O to 111.11110 rna (10 na steps) 

ACCU RACY OF OUTPUT: 
to.OO6% of programmed level, or 0.0006% of current 
range . 

NOTE: Accuracy applies for 90 days al standard refer
ence conditions descnbed under constant voltage mode , 

TEMPERATURE COEFFICIENT OF OUTPUT: Less 
than 6 ppm of programmed level or.4 ppm of range/oC 

STA BILITY Of OUTPUT: 
10 pplll of programmed level or 1 pplll arrange/day . 
30 ppm of programmed level or 6 ppm of range/ mo . 

NOTE: StabilitIes apply al standard conditions described 
unde r conSlanl voltage mode . 

COMPLIANCE VOLTAGE: 
I ma and 10 rna ranges· up to IOOOV 
100 rna range · up to SOOV 
(See vol tage limit) 

RIPPLE AND NOISE: 
operations: I Range 

I ma 
10l11a 
100 ma 

For negative ground or noatlllg 

~ 
20 na 
100 na 
I u, 

CROWBA R: Output terminals may be shorted through 
5 ohl11 s to limit compliance voltage while ch:tJlgmg load s. 
Operated remotely through single line (see input/output 
t:tble). or locally by SWllch. 

LOAD REGULATION: 
I ma rangc . 2 ppm of range per 100V compliance 
10 lila rangc ·5 ppm of range 
100 rna range· 5 ppm of range 

GENERAL SPECIFICATIONS 

CURR ENT LIMIT (\'ohage or current operat ion): 
Remote mode· programmable in 1O'if steps from 
1% to 110% limit range (see input/output table). 

Local mode· Continuously adjustable from 1 rna to 
lID ma o 

NOTE: Limit indication by contact closure {see mpu l! 
output tab le}. and front panel lam p. 

VOLTAGE TR IP (voltage or current operation): 
RemOle mode· Programmab le in 10% st eps from 
1% to 110% 1111111 rallge (see mput/output table) . 

Local mode· Con tinuously adjustable from 1% to 
11000frange . 

NOTE: OU lput goes to zero and unit returns to standby 
if lri p point is exceeded. Tri p indication by contact 
closure (see in put/oulput table), and fron t panel lamp. 
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ISO LAT10 N: 
Programmlllg Imes arc Iso lated from output. 
Out pUt is Iso la ted and guarded from chassis. 
POtential between programmlllg IUles and either side 
of OUtput should not exceed 1150V. 

METER: For loc31 operat ion, switch selectable to m· 
dicate 0 to 1100 VDC or 0 to lID ma o 

PR(x; RAM INPUTS/OUTPUTS: Sei.' tabli.' for IlIle func· 
t IQns. All II1PUt s!OUt puts through SO-pin rear connector. 
Matmg connector supplied . 

OUTPUT CONNECTIONS: SepJrale output and sense 
terminals provided ror rour·termmal connectio n to load. 
Alt front panel output. guard. and chassis conn ections 
arc duplicated on rear tcrmlllal strip . 

SENSE LINE CURRENT: 
o to 1.1 rnA:lt 10" overra llge on :lny range. 

OPERATION: LOCJI via rront panel co ntro ls or remote 
vIa program Illput. ~electablc at rront panel. 

RESPONSE TIM E (Time from applicat io n of program 
until output '>Cules within spec ifications ): 

I . 10. 100 ma ranges - 500 millisecond s tYPlcal 
dependent on llud reSist ance. 
IOV rangi.' 60 milliseconds 
l00V range · 300 milll~i.'conds 
lOOOV range· 3 seconds 

TE\ IPERA TURE: OOC 10 +500 ( opcratmg. 
- 400C to +65 0C non-opera ting 

RELATI VE HUMIDITY: 0 to 70%. 

SHOCK: 15g. I I millisecond half-SUle wave 
(MIL·T·212oo) 

VIB RATION: 10 Hz· 55 Hz. Jg I11JXnnum 
(MI L·T·2 1200) 

AtTITUDE: To 50.000 feet non-opcratmg 
To 10,000 fee l opcr:lImg 

INPUT POWER: 115/230 VAC ± 1O"f48-62 Hz smgle 
phase, approximately 130 VA full) loaded. 

SIZE: T' high x 17" wide x 18" deep_ 

WEIGHT: 5S Ib s. 

MOUNTING: 
Bench : Self·supported 011 mc1uded cu~tom-deslgned 

feet . 
Rack: AcceplsoptionaJ bracket s MEE-7003 for 19" 

rack mount illS Jnd option:ll IS" chaSSI S sl ides 
MEE..807S (24" slides Jlse available) . 

PRICES: 
3330B . $3595.00 
MEE-7003 rack mounting brackets· S25.OO 
MEE-8078 ch:lssis sl ides - S50.00 

All prices f.o.b. factory. Mountlake TerrJce, W3shmgtoll. 
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3330B PROGRAMMING INPUT/OUTPUT TA BLE 

INPUTS 

STANDBY/OPERATE 
MODE 
RANGE 

lOVorlMA 
l00Vor 10 MA 
lOOaVor 100 MA 

OUTPUT l EVEl 
(7 decades) 

CU RRENT LIMIT 
LOCAL/REMOTE 
REMOTE LIMIT lEVEL 

VOLTAGE TR IP 

RANGE 
10V 
l00V 
l OODV 

VOLTAGE TRIP LEVEl 

(1.0% to 11 0% of 
selected range I 

POLAR ITY 
CROWBAR 
OPERATE FLAG OUTPUT 

CURR ENT LI MIT FLAG 
OUTPUT 
VOLTAGE T RIP 
FLAG OUTPUT 

LINES 

1 
1 
2 

28 

1 
4 

2 

4 

1 
1 
1 

CODING 

Logic "0" • +2.4 to +20V or open circuit 
Logic "',. ,.. 0 to +O.5V or closed circuit 

STANDBY " "0" OPERATE · "1" 
VOLTAGE = "0" CURRENT " "'" 

CODe 
"00" (Code "1'" not allowed) 
"0'" 
"10" 

DECADE CODING 

DIG IT 8421 

o • 0000 
1 - 0001 
2 - 0010 
3 ., 0011 

LOCAL '" "0" 
CODING 
MA 8421 

1 • 0000 
10 ,. 0001 
20 - 0010 
30 .. 001 1 

CODE 

"00" 
"0'" 
"'0" 
CODING 

RGE .% 
1.0% .. 
10% " 
20% • 
30% • 

1+) '" "0" 

8421 
0000 
000 1 
0010 
0011 

H -

DIGIT 

4 
5 
6 
7 

8421 

" 0100 
• 0101 
.. 0110 
• 0111 

REMOTE .. "'" 

MA 8421 

40 .. 0100 

50 -- 0101 
60 .. 0110 
70 ,. 0111 

AGE .% 8421 
40% ,. 0100 
50% ,. 0101 
60% '" 0110 
70% .. 0111 

"1" 
OFF · "O" ON = "I" 

DIGIT 

8 

8421 

'" 1000 
.. 1001 
'" 1 010 

9 
10 

MA 
80 
90 

8421 

:0 1000 
'" 1001 

,010 100 = 

110 '" '011 

REG.% 
80% 
90% 
100% 
110% 

8421 
'" 1000 
= 1001 
= 1010 
= 1011 

CONTACTS CLOSED IN 
OPERATE MODE 

CONTACTS CLOSED IN 
NORMAL OPERATION 

CONTACTS CLOSED IN 
VO LTAGE TRIP MODE 

CONTACTS OPEN IN 
STANDBY MODE 
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335A 

DC VOLTAGE STANDARD 
DIFFERENTIAL VOLTMETER 

NULL DETECTOR 

AS A CAUI3RATOR 
",0.002% Absolute A ctun.e), 

Oto 1111. 1110 VDCOutpul Range 
o to 50 rna Output Current 

Over current and Overvoltage Protcl:tion 
Remote Sensing 

AS A DIFFERE:-'.,.lAL VOLTMETER 
t-O. 002% Absolute Accurac)' 

Inflmte Input Resistance frOIll 0 to 
1111. 1110 VDC 

AS AN ALL-AROUND SYSTEMS rNSTRUMElI.'T 
Null Detector and Voltage Standard 1lUI)' be 

used Individually and SlmulLaneously 
All Circuitry Shielded and Guarded 

EnUrely Solid Stale (No Coollng Fan) 
7·lnch Panel Height 

Model 335A 1& a versatlIe new in.stTUmcnt combining the 
fWiCUOIII;S oIa precision voltage standard ..... ith those of a 
differential voltmete r and a high· Impedance null de
tector. It will furnish any desired output "ailallc or 
measure any Input vollage up to 1111 VOC with absolute 
accuracy of to. 002%. fn differential voltmeter mode, 
the lnllnlte Input resistance 01 true potenliometrlc meas
urement I.a obtained by adjusting the output of the caU
brator to equal the unknown voltage as lndlcated by tero 
defiec:tlon at the null detector . As with all fluke solld
state dUferenUaI voltmeters, the null detector nlay be 
used as a direct-reading cIevlce In TYM (tranststor volt
meter) mode to provide an Instant Indication of voltage 
to within :i3%-. The null de tector may also be used 
sepuatdy from the Calibrator function when required 
by variOus InstrumentaUon arrangements. As with 
other dillcrentlal voltmeters, accuracy Is determined 
In large part by the accuracy and stabUlty of the voltage 
source. The calibrator function althe Model 335A 15 an 
extremely stable and accurate voltage source designed 
to satisfy the most crlUcal system requirements. The 
outstand\.ng regulation and environmental specIfICations, 
and the overvoltage and overcurrent protection features 
Indicate lhallhe Inslnunent Is weU suited for day-to-d:ay 
use on the production Une as ... ·ell as In controlled en
vironments. 

Output voltage is set by seven in-line decade switches to 
provide O. 1 part per mlliloo resolution in each voltage 
range. Three voltage ranges provl.de full scale OIIl'pula 
of 0-11, 0-111 , or 0-1111 volts. Odtput current for any 
range ill rated at 0 to 50 mIlllamperes. 

Overcurrent and overvoltage circuits alford protection 
In the event of component failure or operator error. 
The current limit may be set to operate at any level 
from I ma to 60 ma by a front panel control. When 
IIm1~ bec:inB, a panel light illuminates. Normal oper
ation ill resumed when the overload Is removed. Con
tinuws IImiUng will not lurm the lnslnlrnent. The over
voltoq::e trip may be set to q>erate at any point from I to 
1200 volts by a front panel control. U the set point ill 
exceeded, the instrument ls immediate ly returned to 
standby mode and the load Is dISConnected. Normal 
operation Dlay be restored by turnlll8 the power switch 
to STANDBY and then to OPERATE. The overvoltage 

135 

• -• -~. .,;;.., J 

trip operates Independently of the output range switch. 
for maximum protection of the load. 

Complete solid-stale circuitry In the 33:;A results In 
maximum reliability and minimum heat d issipation. 
PreregulaUon limits the blCOml1li: p(lll'er to that required 
by the output load. The g reatly reduced temperature 
rise ellm lnates both any need for a cooling fan and the 
ad\'ersi' e ffect of heal On components thereby slgnlll
cantly Impro\-Ing stability and reliability. 

The malt! r egulating loop uses a choppe r stabilized 
amplifier havInG more than 180 db of galn at OC to Ielse 
changes In the output \·olbge. The refe rence for regu
lation Is established by a ~ener diode and a precision 
decade rheostat In the sample string which COllslsts of 
Fluke-manufactured precision wlrewound resistors 
carefully selected and matched for resilltance ratio and 
very low tetl1X'rature coe(llcient. (The front panel volt
age controls adjust the output volbge by adjustlng the 
resistance of thl! sample strin8.) The :tener diode which 
has an extens ive test history of stable operation, Is 
housed In a prope.rtionally cOlltrolied oven along with an 
associated constant current source to provide an ex
ceptionally stable reference. STANDBY poslUon of the 
power switch supplJes power to the zener oven and all 
control circuitry. 

The null Cietector 1& a chopper stabll1%ed amplifier .... 'Ith 
large amotm\s 01 negaUve feed:lack to raise the lnput im
pedance and provl6e a s!aWe and accurate gain charac
teristic. The overall sensith-ity 1& adjusted by varying 
both the input divider and the feedlxick. The recorder 
output ill adjustable from 0 io 1 volt for full scale meter 
deflection and may be grounded or floated to 100 VDC 
above ground. 

Errors caused by assoc1aled 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 lull voltage to the 
load. Ground currenU clrculaUng through the load and 
the voltage standard are prevented by proper coMectlon 
of the guard. 

Mechan ical construction uUIlzes plug- ln, glass-epoxy 
prlnted cir cuit I:oards lIow-solderl!'d by an \IIllque Fluke 
process. For rack mounting, the 335A requires only 
7 Inches 01 rack space and side panels are lapped for 
mountlng standard chass is slides. Heslllent feet are 
also provided for bench top use. 

I 
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335A 
SPECIFICATIONS 

AS A VOLTAGE STANDARU 

OLn'I'UT VOLTAGE: O!O 11 n . 1110 VDC. 

OlfI'PUT CURREf\;i': 0 to 50 milliamperes. 

VOLTAGE RANGES : 10, l Oa, and IOOeV with ou tput s a s 
10llows: 

o to 11. 111110 (I U\' steps) 
o to 111. lilllO ( 10 U\' stepil) 
0\0 1111. 1110 (100 uv steps) 

RE50LlTTIO~: 0.1 ppm of t"a'\lc (I IIV maximum). 

AlCllR,Kr or OL'Tr llT {r or 90 DJ) 51 
IOV ran~e - dO. 0011 of setung • 101lv) 
l OOV range - ~(O. oon of settll1ll""O,OOOOZ" of range) 
I OOOV range - . ..{0.0021 of sctting~O.OOO02rr- of range) 

NOTI 1 h~ above Beetl/Utl\,) ~fC abo:.olu! ~. rclalllt' \0 l" IlS 
~Iandurd~, ~od inrlud~ c1fe('l~ ot ~Iub llil ). line re!!UJa lion, load 
IClw lJllvn. al1d t:a llbrJtion unccnuinllc, under standard refer
ence \'Ond]lIon5 01 2]"(" + lac and up 10 7(y;: Il'lalivc humidi ty. 

TEMPERATURE COEF'f'lCIENT OF' OUTPUT ; Less than 
t(O.OOO21 01 SClUng • lUI') ·C fr om O·C to +50·C 

STAUlLITY OF OlIT Ptrr: tAl SLanc:b.rd reference conditions 
descriued under ACCURA CY OF OUTPUT) . 

10V r:tnj::e 
itO. 001 ' .. of st!tung · 10 uv) per month 
itO.oot} of sel ting ~ 20 uv) pe r yea r 

lOOV alld l OOOV ranl:es 
ttO.OOl'i uf setling· 20 uv) per month 
:r(o.oot;r of scHing' 40 uv) per y~ar 

OVERCURRENT PROTECTION: Automatic curr ent limlti~ 
continuously adjustable from I to 60 rna wllh front panel 
control acid Indi cato r . Normal OI>eration restored upon re· 
mOI'al of ol·erlo. ... d. 

OVERVOLTAGE PROTECTION ; Automatically disconnect s 
load II output l'olu.l!e exceeds 1 to 1200V setting of front 
panel controls. Manual r eset. 

RIPPLE M..'D NOISE' 
10V range - les;j than 20 Ul' RMS . 
100V r:tnge - less than 3CJ Ul' RMS. 
1000 ra~e - less than 40 uv RMS . 

srTTLI NG TIM[ : r)picall)l. "11111n 10 ppm or final outpu!. 
leu than 20 §ecornis aftel a ranj!c chan~(' . 

OUT PUT RESISTANCE : 
Less than 0.0005 ohms o r (0. 000 1 Ed ohms at DC. 

REGULATION: 0.0002'l 01 setting 0 (' 10 uv fo r either a 1(J1f, 
line voltage change or a full load change. 

COMMON MODE REJECTION; Belle r than 125 db from DC 
to 400 Hz , up to 700V RMS o r 1000 VOC. 

ISOLATION: Eithe r output terminal may be floated up to 
1000 VDC (rom chassis g round. 

RnlOTF SENSING. St!p;ar;lll' te rmmals are provided to .sen!>C 
the outpu t volt~!,e directl)' 31 tht! load. redUCing errors C';)used 
by vol!mgc drop in connccun2 .... .,e5 bet .... een the OUlput 3nd tht 
load. 
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AS A D1FfERENTlAL VOLTMETER 

ABSOLUTE ACCURACY: 
TEMP. COEF. OF ACCURACY; 
INPUT RANGES : 
STABILITY: 

Same as output 
characteristics 
under 
Voltage Standard 

NULL SENSITIVITI ES : 1000V to 10 uv (full scale) In 9 
decade ranges. A ny null sensitivity may be used on any 
voltage range. 

INPUT RESISTAI\CE : 
lnfuute ,ill null from 0 to 1111 . 1110 VDC. 

METER A~'D DiAL RESOLUTION: O. I ppm of range. 

AS A CONVENTIONAL VOLT ME:rER 

ACCURA CY; i3'1 of range. 

ItA NCES: Vol tage Ra llSe 

1000-0-1000 
100-0-100 

10-0- 10 
1-0-1 

0.1-0-0. I 
0.01-0 - 0.01 

0.001-0·0.001 
0.000 1-0-0.0001 

0.00001 -0 - 0.0000 1 

CENERAL 

Input Resistance 

100 Megohms 
100 Megohms 
100 Megohms 
100 Megohms 

10 Megohms 
10 Megohms 

I Megohm 
I Megohm 
I Megohm 

DESIGN: Solid-state t hroughout (no tubes). 

STABILITY OF METER ZERO: 
On most sensi t ive range (10 UI' fuU scale): 
0.5 uv peak-to· peak noise. 
O. 5 Ul' peak-Io-peak stability for 10'lline voltage \'arlatlon. 

RECORDER/I50l..ATION AMPWFlER OUTPtrr: Adjustable 
from 0 to over I. OV for end - scale meter deflection; source 
r esi stance 5 to 8 kJluhnls i linearity better than ,,0.51:( of 
end - scale. Gain as an isolation amplifier is 1.0V/ null 
range sensitil·lIy. Rec.order OUI'put may be g rounded or 
floati ng up 10 100 VOC. 

TEMPERATUHE: O·C to ~50·C, operating; -4(J*C to .. 65·C, 
non· operali ng. 

HUMIDITY : 0 to 7O't r elative humidity. 

SHOCK AND VIBRATION: Meet8 all requiremenlS of MIL~ 
T-94 5A, rigidly mounted or rack-mounted with sUdes. 

ALTITUDE: 10, 000 It. oper aUI\I; 50, 000 ft. non -operaung. 

FUNGUS NUTRIENT S; MERCU ru C COMPONENTS: None 

f USES; One power -line fuse; one high-voltage fuse. 

INPUT POWER: 11 5/230 VAC 1.l0't , 50-60 H:r., single 
phase, approx.lmately 130 VA lully loaded. 

MOUNTING: Standard EIA r elay rack (lapped for attachment 
of sUdes); reslUent feet for bench use. 

SIZE: '/ " high by 19" wide bv 18" behind panel. 
(11.8 " 48.2 • 4S.1 em ) 

WElGllT: approJdmately SO lb8. (22.61 kill 
PRICE: 
52,895.00 f. o. b. fa ctory, MounUake T e rrace, Wash. 



3350 
DC VOLTAGE STANDARD 

DIFFERENTIAL VOLTMETER 
NULL DETECTOR 

FEATURES: AS A DC VOLTAGE STANDARD 
!O.(XJ1 ~ Accuracv 
o to 1111 .1110 VDe Ou tput Range 
010 50 m. OUtpUT Current 
Overcurrent lind Overvol lage Prolechon 
Remote Sen$lng 

AS A OIFFERENTIAl VOLTMETER 
± O.OO ' 'IIo Accuf!ICV 
Infinite 'npu t ReS'ltun<:e from 0 to 1111 1110 VDC 

AS AN ALL·AROUND SYSTEMS INSTRUMENT 
Null Detec tor and Vol tage S tandard mav be used 

I nd,y,dual1v lind Simultaneouslv. 
All Cm::""lry Shielded and Guarded 
Enllrelv Solid State (No Cooling Fanl 
7.lnch Panel Hmgl\l 

Model 335D IS a vcrsalue new Instrum~nl comblnmg the 
fUncuons of /I preciSiOn yoltag!: s tandard with those of a 
differentia) voltmeter and a high-lInpedunce null detector. 
II will furnish any de. .. ired ou tput voltage or I1lrasure 
any input vo/lage up 10 1111 VDC with an accuracy of 
±O.OOI'l-. In the differentIal voltmeter mode. the infinite 
Input reSistance of tnle potentiometric measurement is 
obtai ned by adjusting the output of the cahbra tor to 
equal the unknown voltage as indica ted by zero deflccllon 
of the null detec tor. As ..... ith all Fluke solid·state differen· 
Iml voltmeters. the null detector may be used as a direct· 
readlllg device in TVM (lransis tor voltme ter) mode to 
prOVIde an Instan t indication or voltage to wlthm ±3%. 
lbe null detector may also be used separately from the 
calibrator function when required by various instrumen· 
tatlon arrangements. As with other differen tial voltme ters. 
accu racy is dete nnined in large part by the accuracy and 
stability of the vohage source. The calibrat or funclLon 
of the Model 33 SO is an ex tremely stable and accurate 
vol tuge source designed to sa tisfy the most cri llcal sys lem 
requlTements. Th e OUlst:lnding regulation and environmen t 
specifications. and the overvoltage and overcurrent p ro
tecllon fea tures mdicate thai the instrument is weIJ SUited 
for day-to-day use in controlled environments. 

Calibra tion of each Instrumen t IS referenced to zero error 
as defined by the pnm:uy standard of th e John Fluke Mfg. 
Co .. Inc. and these standards are certi fi ed by the company 
as bemg directly traceable 10 national standards maintai ned 
by NBS. lbrough historical data and ttthniques used by 
the comp(ln Y, 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 foliowlOg: 

LEVEL 
Up to 10 VDC 
10 VDC' to 100 VDC 
100 VOC 10 1000 VDC 

UNCERTA INTY 
3 ppm 
4 ppm 
7 ppm 

Further. linearity within a range is calibrn ted using a 
Fluke Model 720A constant-current ( Kelvin ' Varley) divider 
which is self-calibrating using the ra tio (rela tive) technique. 
Maximum error contributed during linearity calibration 
should not exceed I.S ppm. 

If it is desired that the unit be referenced 10 local stan
dards. each full range !C tting should be calibrated to such 
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standards. The statement of accur8C) then becomes. in 
fact. j sta tement of the stability of the IIISlmmenl. 

Output voltage is set by seven In·hne decade switches to 
pronde 0.1 parI pcr million resolution In t!ach voltage 
range. Three voltage ranges provide full scale outpu ts 
of O·l\. o-ll\. or 0-1111 \·olts. Output current for any 
range IS ratt!d at 0 to SO nlllllllmperes. 

Overcurrellt and o\'crvoltage circuit'> afford protection ill 
the event of componen t failure or operator error. The 
cu rrent limit may be set to opera te at any level from I rna 
10 60 rna by a front panel control. When limiting begins, 
:I panel light illuminates. Nomlal operation is resumed 
when the overload is removed . Continuous limiting will 
not hann the instnlrnenl. The overvoltage trip may be. 
sc t to operu te at any point from I to [200 volts by a 
front panel control. If the set pOlil t is exceeded. the 
Instrumen t is immedllHely retu rned to standby mode and 
the load is disconnected. Normal operation may be reo 
stored by turning the powcr SWi tch to S1 ANOBY and then 
to OPERATE. The over voltage tnp operates indepen. 
dently of the output range switch. for maximum protection 
of the toad. 

Complete solid-state circuitry in the 335 0 results in maxi· 
mum reliability and minimum heat dissipati on. Pre-regula
tion limits the incoming power to that requ ired by the 
output load. Ine greatly reduced temperatu re use elimi
nates both any need for & cooling fan and the adverse 
effec t of heat on components th ereby significan llj im· 
proving stability lind reliability. 

The null detec tor is a chopper stabilized am plifier with 
large amounts of negative feedback 10 raise the input im· 
pedance and provide a stable and accu rate gain character· 
:sric. The overall senSlllvlty IS adjusted by varyi ng both 
the input divider and the feedback . A recorder ou tput is 
adjustable from 0 to I volt for full scale meter deflection 
and may be grounded o r floated to 100 VDC above ground. 

\'o.l echanicai construction utilizes plug·lII. glass·::poxy printed 
Circui t boards flow-soldered by an unique fluke process. 
For rack nlounung. the 33S 0 requires only 7 Inches of rack 
space and side panels are tapped for mounting stan dard 
chassis slides. Restlient feet arc also provided for be nch 
lOp use. 
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3350 SPECIFICATIONS 

AS A VOLTAGE STANDARD 

OUTPUT VOLTAG E 01011111110 voe. 
OUTPUT CUR RENT 01050 milliamperes. 

VOLTAGE RANGES 10, 100, and l000V WI,h outpuu as 
follows' 

0 10 1\ '11110 n uy"epsl 
0'0 1\1111 10nOuvJll!'Ps\ 
010 I'" 1110n OOulislepsl 

RESOLUTION 0.\ ppm of range 11 1,1\1 m""muml 

ACCURACY OF OUTPUT \FO<" 60 0".,.,1 

10V 'iln9" .!.IO.OO1 ' of sell,ng • 10 uVI 
100V'iloge ::JO.001 .... of S1!lIm9. a.oooln of rangel 

lOOOV range -.1(0.00 15" of ~elt'ng ~ O,OOOO~ of .angel 

NOTE The above ;lCCUrltCIt!$ are absolute, lela!>YI! 10 NBS 
Slandilrd~, and ,nclude e lh!CI$ 0 1 nabd,! ... . lone regulauon. load 
regulation, lind cal,bnu ,on ... ncprIB,nIU!S under Jlandard te le. 
one!! conditIons 01 23" C ~ 1 C and up 10 10ii. relative humld.,y 

TEMPERATURE COEFFICIENT OF OUTPUT Less Ihe" 
ilO 0002.,. of seiling" 1 uv) "c trom O'C to ~50-C 

STABILITY OF OUTPUT (AI sutndald relerence condItIons 
dt$C"bed under ACCURACY OF OUTPUT) . 

10V Range 
i(5 pUm of Setflng • 1 uVI pel month 

looVand l000V Rang~ 
1.(5 ppm 01 ~elilng" 30 uVI per mOl1 lhl 

OVERCURRENT PROTECTION AU lomlltot current I,mlllng 
COl1t,nUO\.lSIV adJu$lable from 1 10 60 mil wllh fronl panel con
trol an-d Ind,cator Norm.l operat,on lutOled upon remov.1 of 
overload 

OVERVOLTAGE PROTECTION Automatlc.lIv d,$Connetn 
load If output VOltage exceeds 1 10 1200V seiling of frol1' pal'\l!l 
tonnols M.nual reset 

RIPPLE AND NOISE : 
10V range -less Ihan 20 uV RMS 
l00V range - 'eu Ihan 30 uv R MS 
l oooV range . less Ihan 40 U" RMS 

SETTLING TIME TvP'tallv, Wllhln 10 pom of I lnal outpUl , 
IH" Ihan 20 ~ontk aher II lange change 

OUTPUT RESISTANCE 
Le·n Ih.n 00005 ohms 01 (00001 Eol ohms at OC. 

REGULATION 00002'1(. of sellIng or 10uv fOr ellhe. a 10'1it 
11"le voltage change or II 1",11 load C;hlln9" 

COMMON MODE REJECTION Bene. than 125 db fr om DC 
10 400 Hz. up 10 100V RMS or 1000 VOC , 

ISOLATION E,the. OUIPut termInal mav ~ floated UP to 
1000 VDC hom chassIs ground. 

REMOTE SENSING $epa. tle te.mln.ls Ire p,o",ded 10 senS(' 
Ihe OUU1UI voltage d"ec;IIV at Ine load. redUC: lng errors CIUSed 
bv \/Olta{ll' d.op In connectIng w.res b4'lwl!en Ihe outpUI an-d ,he 
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AS A DIFFERENTIAL VOL.TMETER 

ABSOL.UTE ACCURACY 

} TEMP . COEF . OF ACCURACY 
INPUT RANGES 
STABILITY 

Same as output 
cha'K tetlSlICS 

under 
VoltageSlandard 

NULL SENSITIVITIES loooV 10 10 uv IfI' ll scalel In 9 
decade .anges. Anv nu ll senSII'VI\V may be used on any volt. 
,~ .. 
INPUT RESISTANCE 
Inf,mtll al null from 0 to 1111 1110 VDC . 

METER AND DIAL RESOLUTION 01 ppm of range 

AS A CONVENTIONAL VOL. TMETER 

ACCURACY 1.3"" of range 

RANGES VOltage Range Inpul ReSIstance 
1 ()()()'0·1 000 100 Megohms 

1 ()(}'O· 1 00 100 Megohms 
10-0-10 100 Megohms 

1·01 100 Megohms 
0100.1 10 Megohms 

0010·001 10 Megohms 
0001 ·0·0001 1 Meganm 

0.0001·0·00001 1 Megohm 
0.0000 1 0 ·0 .00001 I Megohm 

GENERAL 

DESIGN Sol,d·nale Ihroughout Ino lube~1 

STABILITY OF METER ZERO 

On most SeNlllYe fange (10 uv full $CiIIIlel 
0.5 uv peak·loopeak no,l!! 
05 UV peak·lo"?eak slab.l liv for 10"" lone vol tage vatlat.on . 

RECORDER / ISOLATION AMPLIFIER OUTPUT Adlullabje 
from 0 to over 1 OV for end·$Ca/f meIer deflllct 'On. souree 
rUlstance 5 to 8 I .. {ohms; Ioneallty bell~' than .1.0.5,\ 01 end
scale Gam a~ an ,sollt.on amplll'fr IS 1 OV:nuli range IIIn,, · 
1I~lty Rl'Corde. output may be grounded or floatIng up 10 

100 VDC_ 

TEMPERATURE OoC 10 ~50oC . operating, --40
o
C to 65°C, 

non-operatlng 

HUMIDITY 010 7"",, rftat.Y!! humld. tV. 

SHOCK AND VIBRAT ION Meets 811 requllemenlS of MILT · 
945A, IIgldly mounted 0< rac.k-mO\.lnted WIth shdes 

AL TtTUDE 10,000 It operallng, 50.000 It non-ope'llmg 

FUSES One pOWllr~ ,ne fu~e ; one h,gh -voltage fuSl! 

INPUT POWER 11 51230 VAC ±. I O'l1., 50·60 HZ.Slf1giU phaw 
apprOI(,ma telv 130 VA fully loaded 

MOUNTING Standlrd EIA rtltay rKk (tapped for onachmen l 
of $lldesl, reslloenl feet lor benc:h use 

SIZE 1"" hIgh by 19 '· WIde bv IS" behInd oanel 
{l1.S , ~8.1 , 45 .1'; 1111 

WEIGHT AptlrOl(lmately 50 Ibs _ 112_61"~ 

PRICe 5369500 fo b factory , Mounllake Terrace, WashIngton 
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341A 

DVM CALIBRATOR 

-

FEATURE S 

. 0 TO 1100 VOLTS IN J RANGES • .:1.0.005% ACCURACY 

• COMPLETELY SOLlD·STATE • FOUR TERMINAL f:LOATING OUTPUT 

. , PPM RESOLUTION . 3% INCHES HIGH • ADJUSTABLE CURRENT LIMIT WITH INDICATOR 

The Fluke Model 34 [A IS all ()lIts l aJ1dm~ new addition III 
the Fluke lil1c of ultra-precIse and swblc IX' cali brators. 
The instrument covers 0 to 1100 VO( III tine ... ranges of 
10.100. and 1000 volts, e3ch With 10"~ ovcrranglng. Cah· 
br:llion accuracy is all 3bsolutc ±O.OOS"" of scttlllg from 
0.6 volts to 1100 volts, wilhuut CIlnsidrrallon 01 range per
cent age faclols or fixed ermr noors. (Sec graph below.' 
o..'inw 0.6 volts. accuracy IS constant 31 ±O.OOOY; 1,111311);1.'. 

-

MODEL J.41A ACCURACY OVER THREE RANGES 

Th e pnmary Instrument reference IS ~ rl'1crcncr ~rl1pljftl'r 
with pfI.!clscl} knowli CIlJTactcnstlCs. TIIl ~ dC'vic(' i~ atener 
diode .... 1\11 aCII\\.' clrcmlr} Jdded to pnwldc a \'oIIJg(' ref· 
erence .... llh ver} low tell1pcrJ lure cO\.'fficl~· nl o\el (I 50"'( 
It.'mpcr;lIure span . TIle rderence :lInpliticr i~ the prlllClp:l1 
cUllln hutor In IIH' HU lst:lnding slablllt} .:h:H:U.:tCnstlcs 1)\ 
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the 341A. Output vlllti.lp.e s labillt~ IS well wllhln 7 ppm per 
hour and 10 pplll per m onth. T} plcal SIX 1I10nt h slahilllY I.) 

40 ppm 

St:lbllity of the reference IllTI pltfier IS complrrnentcd by Ihe 
unl(luc FEr ·chopper stabilized error am plifier. This ampll' 
Ii('r is a veT} hlgh.g:J1TI circuit. cardulJ}' d('signed loprevelll 
noise and ra ll le on the OUtpu!. Combined rattle and nOIse 
:ue spcctl"icd 111 100 lI1icro\·olts RM S un all ranges :lI1d set
tlllgs. Peak·to·peak TIppie and nOise are Iyplcally less than 
100 mlrcrvolts. Short lerll1 rattlt' and random excursions 
arc held 10 less than 1 ppm. 

A separale negallvt' voltage Imlltl" feedb:lck C1I':UI1 (lpcr:l t e~ 
around the error amplifier at :Ill tlllles. TIllS malll\;JIlIS the 
amplifier In a linear opera! In~ region. rega rdless 01 tranSlell lS 
slu:h as large changes m ou tput se Ulllg. down ranglllg. or 
~witch1ng to the siandby mode. TIl us re-cover) Illne and 
se lllll1g lillie arl' very fast and always optimum. 

I\ nother CirCUli loop functl()ns \(I 1111111 output current at 
any front. p:Hlrl sr I wille from I to JO milliam peres. The 
loop is closed at all tnlleS to rlHlrlil(1f againsl :1I1)' load 
change II1dudlllg a short-ci rCUited output. :and to malll tllll1 
the error amplifier III a IlI1ear slatr . A COlllll1110U5 short 
.... 111 relurn (I Ulcld~ UpOIl rcmOV'.l1 of o\'rrload . 

h IT positlvr prolrctiun of themalll serlesr~.gulatoT Iran· 
~1~lors. :I simple fall·safe dectrontc crowbar cirCUit damps 
Ihe \'oltage across Ihe regulators to .I Safe levr!. 

The r-.lodclJ4J A is housed 111 the unique .md :lttracllVC 
Fluke rack·width package. only J.lh." high . 
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OUTPUT VOLTAGE: 0 to 1111.10 VDC . 

OUTPUT CURRENT: 0 to 25 milliamperes at any 
setting. 

VOLTAGE RANGES : 10, 100, and 1000 VDC with 
outputs as follows: 

o to I 1.1 I l iQJlO uv sleps) 
o to II 1.1 Ii'!.. (100 uv steps) 
o to 1111.li'!.. (1 mv steps) 

RESOLUTION : I ppm of range (10 uv maximum). 

ACCURACY OF OUTPUT (for 30 day period): 
10V range -±0.005% of setting 
or ±0.0003% of range 
l OOV range - ±0.005% of setting 
or ±0.0002% of rangc 
lO00V range - ±0.005% of setting 
or ±0.OO02% of range 

NOTE: Above accuracies apply after warm·up at stand· 
ard reference conditions of 23"C ± I "c (nominal c3l i
br3tion temperature). constant line voltage. up to 70% 
relative humidity. and constant ex ternal load. The 
3ccuracy over a 6 month period and 23 ±5 DC temperature 
range is ±0.007% of setting or ±0.0003% of range. 

TEMPERATURE COEFF ICIENT OF OUTPUT: Less 
than (5 ppm of setting + 0 .1 ppm of range + 2 uv) per 
DC from + 15"C to + 35°C. Less than (S ppm of set
ting + 0.1 ppm of range + 2 uv) per DC from ODC to 
+ 50"e. 

STABILITY OF OUTPUT: (At standard reference 
condit ions described under ACCURACY OF OUTPUT): 

10V range (whichever is greater) 
±0.OOO5% of setting or 5 uv per hou r 
±O.OO2% of setting or 15 \IV per mOllth 
±!).004% of setting or 30 uv per 6 months 

IOOV range (whichever is greater) 
±0.OOO5% of setting or 10 uv per hour 
±0.OO2% of setting or 25 uv per month 
±0.004% of selling or 50 uv per 6 months 

lOOOV range (whichever is greater) 
±0.0005% of setting or 20 uv per hour 
±0.002% of setting or SO uv per month 
±0.004% of setting or )00 uv per 6 months 

OVERCURRENT PROTECTION : Automatically limits 
output current at any preset level between I rna and 
30 ma via continuously variable front panel control. 

DESIGN: Solid·state throughout (no vacuum tubes). 
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RJPPLE AND NO ISE (all frequencies): Less than 100 
uv RMS. 

SETTLING TIME : Within SO ppm of final output in 5 
seconds. 

LINE REGULATION : 0.0005% of setting plus 25 uv for a 
109'0 [inc voltage change from nominal. 

LOAD REGULAT ION: 0.0005% of setting plus 25 uv for 
:J. fttllioad change. 

ISOLATION: Output may be floated up to 500 VDC frolll 
chassis. 

METER: Switch selectable 10 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 inSIrUmellt and 
load. 

WARM-UP TIME : Within 50 ppm of final out put at turn· 
on. Within IS ppm of final ou tput in 30 minutes. 

TEMPERATUR E RANGE : 
DoC to +5 00 C operatillg 
40"C to +6S DC non·operating 

RELATIVE IIUMIDITY : 0 to 70'1 

SHOCK: 15g, II millisecond hnlf sine wa\'c (M IL-T-
21200). 

VIBRATION: 10 Hl - 55 Hz. 4.5g maXUllum (M IL· 
T·2 I 200). 

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 Vt\C ±IO%. 50440 Hz . single 
phase. Approximately 60 VA fully loaded. 

SIZE: 3-~" high x 17" wide x IS" deep. 
(S8.9 111m x 431.8 mill x 457.2 mm) 

WE IGI-fT: 231bs. (10.43 Kg) 

MOUNTING, 
Bench: 

Rack : 

Self·supported on included custom-designed 

feel. 

Accepts optional bracketsMEE-7001 for 19" 

EIA rack mounting and optional 18" cha ssis 

s1ided MEE·807S (24" slides also available). 

341A - 51.295.00 

MEE-7001 rack mounting brackcts· SI5.00 

MEE·S078 cha ssis slides· S50.00 
All prices f. o. b. factory Mountlake Terrace. Wash ington 



343A 

DVM CALI BRATOR 

-... __ .# •• 
FEATURES 

• Absolute accuracy 0.002% of setting • Current limit and crowbar protection 

• 3-1/ 2" panel • Extremely (ast response 

• O. 1 ppm resolution (seven digits) 

The Fluke 343A seven-dial DC CaUbrator provides 
parameters of stability, accuracy, temperature co
efficient and response required by a broad range of 
laboratory and procllction a~lications. With an absolute 
accuracy of 20 parts per million, it Is nalural to use the 
343A to calibrate a wide variety of digItal and diIler
entiat voltmeters . (See graph belOw.) Stability of the 
output Is considerably beller than 5 ppm per hour and 15 
ppm per month. Stability for six months is typically 
withln 25 ppm of setting. StaWlity of OUtput versus both 
time and temperature rests primarlly 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 amplUier of the 343A, a FET
chopper-stabilized circuil. Chopper frequency is nigh 
for Cast amplifier response, and the specific frequency 
of operation eliminates beats with line frequencies o r 
harmonics thereof. Quick amplHier response and 
operation of the amplifier in an optimum linear state 
at all time s provides an output well within 15 ppm five 
seconds alter any range or setting change, or swllch -
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• Four terminal floating output 

ing on from the standby mode. Overshoot Is negligible 
under the same conditions. 

Fluke wire .... ound bobbin-type resistors are used in aU 
circuit applications .... here accuracy, stability, and 
temperature coefficients are critical. Temperature 
coefficients are matched so closely that the 343A is 
within 3 ppmrC 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 jiller and other random excursions are almost 
nonexistent (less than 1 ppm). 

A simple ampllfier/comparatol' ci r cuit is utilized to 
establlsh 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 cu rrent protection of the load, a fail
safe crowbar protects the series pass elements Crom 
damage shou ld the total voltage across the elements 
exceed a safe level. 

All seven decade switches of the 343A are gold-plated 
units designed for continuous use as would be encoun
tered in 3 production line calibrator. with heavy-duty 
switch parts mounted on the best a\'ailable insulating 
material Parallel cortacts are used Cor uniform cOll.act 
resistance over hundreds of thousands of operations. 

Environmenta l considerations are an inherent part of 
the 343A deSign. Temperatu re, 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 \1lrtually any 
uncondl ti oned te m pe ra tu re/ humldi ty envl ronment. 

The 343A is housed in an attracuve 3-1/ 2 inch package 
with custom frame components and vinyl -clad aluminum 
covers. Simple bra ckets (optional) aUow InstaUation 
in a 19 Inch relay rack. 
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OUfPUT VOLTAGE: 0 to 1111. 1110 

OUTPtIT CURRENT: 0 to 25 milliamperes at any 
setting. 

VOLTAGE RANGES: 10, 100, and 1000 VDC with 
output s as follows: 

o to 11.111110 (1 uv steps) 
o to Ill. 11110 (10 uv steps) 
o to 1111.1110 (100 uv steps) 

RESOLUTION: 0.1 ppm of range (1 uv maximum). 

ACCURACY OF OUTPUT (whichever is greater): 
10V range - ±-O. 002% of setting 
or *0.0002% of range 
100V range - to. 002% of setting 
or :to. 0001% of range 
l OOOV range - to. 002% of setting 
or :1:0. 0001% oC range 

NOTE: Above a ccura cies apply after warm-up at 
standard reference conditions of 23°C :t l o C (nominal 
calibration temperature), constant line voltage, up to 
70% relative humidily, and cons tant external load. 

TEMPERATURE COEFFlCIENT OF OUTPUT: Less 
than (3 ppm of setting ... 0. 1 ppm of range +2 uv) per · C 
fro m +15" C to +35" C. Less than (5 ppm oC setting 
+0. 1 ppm of range +2 uv) per "c from O"C to +50"C. 

STAB ILITY OF OUTPUT : (At standard reference 
conditions described under ACCURACY OF OUTPUT): 

lOY range (whichever Is greater) 
:1:0.0005% of setting or 5 uv per hour 
:to. 0015% of setting or 15 uv per month 

100Y range (whichever is gr eater) 
:to. 0005% of setting or 10 uv per hour 
:to. 0015% of setting or 25 uv per month 

1000V range (Whi chever is greater) 
:to. 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 rna and 
30 rna via continuously variable front panel control. 
Panel lamp illuminates during limiting. 

DESIGN: Solid-state throughout (no vacuum tubes). 
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ruFPLE AND NOISE Less than 
50 uv RMS (50/ 60 Hz line). 

SETTLING TIME: Withi n 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: 0.0005% of setting plus 25 uv 
for a full load cha nge. 

ISOLATION: Output may be floated up to 500 VDC 
from chassis. 

METER: Switch selectabl e to full range voltage o r 
full range current. 

REMOTE SENSE: Separate terminals are provided 
lor sensing the output voltage directly at the load , 
eliminating e rrors due to voltage drop in leads be 
tween instn.lInent and load. 

TERMINA LS: One pair sense, one pair output, plus 
chassis post (duplicated on rear te rminal str ip). 

WARM-UP TIME: Within 25 ppm of final output at 
turn-on. Withi n 5 ppm of final output in 30 minutes . 

TEMPERATURE RANGE: 
O· C to +50· C operati ng 
_40° C to +65" C non-operating 

RELATIVE HUMIDITY: 0 to 70% 

SHOCK: 15g, 11 millisecond half-sine wave(MIL-T-
21200). 

ALTITUDE (MIL-T-21200): 
Up to 10,000 f1. operating (3. 04 8 Km ) 
Up to 50,000 ft. non - operating (15 .24 Km ) 

INPUT POWER: 115/ 230 YAC :tl Q% , 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) 

MOUNTrNG: 
Bench: Sell- supported on included custom -de signed 

feet. 
Rack : Accepts optiona l brackets MEE- 7001 for 19" 

EIA rack mounting and optional 18" chass is 
s lides MEE- 8078 (24" s lides also available). 

PRICES: 343A - $1795.00 
MEE-7001 rack mounting bracket s - S15. 00 
MEE- B078 cha ss is slides - $50.00 



382A 

VOLTAGE/CURRENT CALIBRATOR 

--

FEATURES 
All Solid State 
o to 50 VDC, :to. 01% 
:to, 02% Current Calibration, 0 to 2 amps 
5 ppm Regulation 
Continuously Variable Current/ Voltage Limiting 
Six Dial Resolution 

Ito APPL ICATIONS 
" 

-1"1 I' •••••• ... . ..•• 
• "f «\0. , 

DESCRIPTION 

The all-salid-state Fluke Model 382A is a combina
tion :1:0. 01% voltage calibrator and :to. 02% current 
calibrator. In the constant voltage mode, two ranges 
are available: 0 to 5 volts and 0 to 50 volls. A 
unique cur rent - limiting circuit limi.ts the output to any 
preset value from 2 rna to 2 amps in three ranges. 

In the constant current mode, (our ranges are avail
able: 0 to 5 rna, 0 to 50 rna, 0 to 500 rna, 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 franl panel lamp 
illuminates. The calibrator is not harmed by a con
tinuous short-circuit, and normal ope rati on is re
s tored upon r emoval of ove rload. 

Output voltage or currenlls controlled via six in -Hne 
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 drq> 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 
pe r hour and 50 ppm pe r month. 
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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 mowlts 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 
arrplHier having rmre than 160 db of gain at DC, and 
Fluke-manufactured sarnpllng 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 t l'ansistor, and controls a pre - regulator ac
cordingly to maintain low power diSSipation in the 
se ries elerrent. 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 
sour ce. The r efe r ence zener d iode, along with the 
current regulating components, are enclosed In a 
tempe r atur e-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 n~ting. Model 382A requires 5-1/4 inches 
of rack space, and has s ide panels tapped for stan
dard chassis slides. Resilient rubber feet are also 
prOVided for bench use. 
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CONSTANT VOLTAGE MODE 

OUTPUT VOLTAGE: 0 to 50 VDCj 0 to 5 VDC. 

OUTPUT CURRENT: 0 to 2 amperes. 

CALIBRATION ACCURACY: :1:0.01% 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) {or a 2 ampere load change. 

3TABILITY: 
:1:0.002% or 100 uv (whlchever is greater) per hour. 
;to. 0025% or 100 uv (whichever is greater) per day. 
:1:0.005% or 100 uv (whichever is greater) per month. 

RIPPLE: Less than 50 uv RMS. 

RESOLlITION: 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 fr ont panel binding posts or rear 
terminal sIMp. 

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) . 

OlITPtrr IMPEDANCE : Less than 0.0005 ohm from 
DC to 100 CpSj less than 0.005 ohm to I KC i less 
than 0.5 ohm to 100 KC . 

CURRENT LIMITING: Continuously variable from 
2 rna to 2 amps in three full scale ranges of 20 rna, 
200 rna, and 2 amps. 

GENERAL 

CONNECTORS: Front panel insulated binding posts 
for positive and negative output, positive and negative 
sense, and chassis groWld. Rear terminal strip has 
same connections plus reroote programming and ref
erence monitoring terminals . 

METER: One meter to monitor either output voltage 
or current. 

TEMPERATURE RANGES: OOC to 55°C operatlng; 
-4QOC to 600c storage. 
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CONSTANT CURRENT MODE 

OUTPUT CURRENT: 0 to 5 milliamperes 
o to 50 milliamperes 
o to 500 milliamperes 
Oto 2 amperes 

OUTPUT VOLTAGE: 0 to 50 VDC minimum. 

CALIBRATION ACCURACY: ;to. 02% of setting or 
:1:0.002% 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 rna and 50 ma ranges - :1:0.0025% of 
setting or ;to. 0005% of range (whichever is greater) 
per hour ; :1:0.005% of setting or :1:0. 001% of range 
(whichever is greater) per month. 

500 rna and 2 amp ranges - :1:0.0025% of setting or 
±O. 0005% of range (whichever is greater) per hour 
after 2 minutes at constant curr ent output; :1:0. 005% 
of setting or :1:0. 001% of range (whlchever is greater) 
per month alter 2 minutes at constant current output. 

RIPPLE: Less than 0.002% of range RMS. 

RESOLUTION: 0.01 ua on 5 rna range 
0.1 ua on 50 rna range 
I ua on 500 rna range 

10 ua on 2 amp range 

OUTPUT POLARITY: Negative terminal may be 
grounded, or both positive and negative terminals 
may be left Ooating up to 500V above ground. Posi
tive terminal must be isolated fr om chassis ground 
by load. 

REMOTE PROGRAMMING: Via external rheostat 
connected to rear terminal strip (10,000 ohms per 
rna for 5 rna range ; 1000 ohms per rna for 50 rna 
range; 100 ohms per rna for 500 rna range; 10 ohms 
per ma for 2 amp range). 

VOLTAGE LIMITD'l'G: Continuously variable from 
5 to 55 VDC in one range. 

D'l'PUT POWER: 115/ 230 VAC :1: 10%, 50 to 60 cps, 
approximately 300 VA fully loaded. 

SIZE: 5-1 / 4" hil!:h x 19" Wid~ x 18" behind panet. 
(13.3 x 48. 2 x 45.7 cm ) 

MOUNI'ING; Standard relay rack; side panels tapped 
for standard chassis slides; rubber feet for bench 

"". 
WEIGHT: Approximately 50 pounds. (22. 67 kg) 

PRICE: S 179S.00 f. O. b. factory , Mountlake Terrace, 
Washlngton. 



Portable Calibrator 515A 

FEATURES 

• AC Volts, DC Volts and Ohms 

• 0.003% DC Accuracy 

• One Set of Output Terminals for All Functions 

• Built· in Rechargeable Battery Pack for On·Site Calibration 

• Small , Lightweight 

Controls fo r Ease of Operation I 
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~CRIPTION 

The Model 51SA Portable Calibrator is a precision voltage 

and resistance calibration source for on-site calibration of 

measuring instruments. The Model 515A provides de vol · 

tage, ae voltage and resistance standards in a unit only 3% 

inches high by 8% inches wide by 16 inches deep. The in

strument weighs just t 3 pounds including the rechargeable 

battery back which el iminates warmup delays after transit 

and allows eight hours operation free of line power for true 

portability. The 515A basic calibration accuracy is speci· 

fied over a temperatu re range of 18° C to 28° C for a one 
yea r period thus making it easy to use in production test 

and calibration lab environments without complex correc

tion terms. The long calibration cycle also makes the 515A 

economical to own by minimizing maintenance overhead 

costs. 

,, ' • 
"1\ 

'"' ... ~ 

The 515A can be used effectively to test a wide range of 

characteristics in measuring instruments. Here are a few of 

the many applications. 

.9.!.!:!!!!..1 DC VolU AC Vol u ResiS1enCII 

Zero Offsel Input Offset Frequency Linearity 
Current Response 

Zero Stabilit., AI D Linearity Convener Residual 
Linearity Resistance 

Autorengir.g Absolute Residual Noise Absolute 
Accurac., Accurac., 

(Nerranglng Absolute 
Accurac., 

1111, 4U, .0. 
-"- ,n .!!!! ,n .!!! 

.JJ J 

I UQIMri 
...!!... ". "1 

MODEL 515A FRONT PANEL LAYOUT 

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 HI 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. If 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 "p.V" With a digital readout 
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and vernier control to provide 0 through 999 /J.V with 

0.2p.V 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 Mn down to Ion 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 lV, l OV, and lOOV rms sine wave 

while 10V rms is available at 4 kHz and 50 kHz. 

All output function pushbuttons are interlocked for safety. 



Specifications ---------------

Range: 

p.V: 

IV: 
IOV: 
lQOV : 

Accuracy : 

IJ.V Range : 
lV, lOV and 

l00 V ranges : 

Ripple : 

p.Y Range : 

lV,1OVand 
100V Ranges: 

Load Regulat ion : 

pV, IV. and 
lCJ\f Ranges: 

l00V Range: 

OutJ1lt Current: 

Source 

Resistance : 
JJ.V, IV, IOV 

Ranges: 
lOOV Range: 

Line Regulation : 

p.V Range : 
lV, IOV Ranges: 
l00V Range: 

o to 999 p.V continuous (0 .2 IN 
resolutIon) 
0.0 to 1.0V in 0.1 V steps 
o to lOV in IV steps 
100V cardinal point 

(@23°C±SOC for 1 year; 30 minute 
warmup) 

±2,uV 

±1O.003% of setting or 30 p-V, 
whiche .... er is greater) 

< 10p.V rms 

< 0 ,01 % of range rms 

load A Output Change 
(% of setting) 

- 0.0% 
- 0.003% 
- 0.03% 

± 5 ppm (no load to full toad) 

Function of source resistance, ex
cept 100V range which is limited 
at approximately 0.5 rnA. No 
damage 10 instrument with short 
circuit on outpu t. 

300 ohms 
< 1 ohm (up to 0.5 mA load) 

I.±. I 0% line vol tage change) 

< IIJV 
< 1 ppm of range 
< 10 ppm of range 

Temperature Coefficient (DoC to 18° C, 28° C to SOoC) 

IJV Range : ±0. 1 IJV!"C 
IV, 10V Ranges : ±5 ppm!" C 
l00V Range: ±B ppm!" C 

Vol tage Range : I V, IOV, IOOV cardinal points 
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Output Frequencies: 

10V 

1V,IOOV 

Accuracy! 

Voltage : 

IV: 

10V : 

100V: 

Frequency : 

400 Hz, 4 k Hz, 50 kHz 

400 Hz 

(@23°C±SOCfor I year; 30 mmute 
warmup) 

± 0 .05% 

±0.04% - 400 Hz and 4 kHz 
±O. 1% - SO kHz 

±0.06% 

± 1% except @ 50 kHz; ±5% 

Total Harmoni c Distortion and Noise: 

400 Hz and 4 kHz : 
50 kHz: 

Load Regulation: 

10Voutputs 
(0 to 10 mAl 

1 V output 
« 1 n Source -l:) 

l00Voutput 

< 0.03% 
< O.OS% 

:to.004% except @ 50 kHz ; 
:to.ODS% 
-0.005% (20 kn); 
- 0 .01 % l ID kD:) 
- 0 .006% (500 km; 

« 30n Source-l) -0.015% (200 kn) 

Output Current : (For load regulation as stated above) 

lV,10Voutput 
'OOVoutput 

Oto 10mArms 
o to 0.5 mA rms 

NOTE: Currentlimiring protects the 515A output from 
damage due to shorr circuit on output 

Line Regulation 

All Voltages at 
all frequencies : 

(:t10% line voltage change) 

<± ID ppm 

Temperature Coefficient : (O°C to 1SoC, 2SoC to SOoC) 

All Voltages at 
all frequencies : 

Range: 

Accuracy: 

on: 
lon- 1000: 
I kn - 1 Mn: 
lOMn: 

<±2S ppmfc 

Ion through 10 Mil in decade 
Heps + zero setting. 

(@2 3° C ± S" Cfor 1 year; referred 
to "a .. oh ms posit ion) 

Residual Resistance; < O. ISil 

.:to.06% 

.:to.OIS% 

± 0.07S% 

I 



I 

~15A Specifications Continued 
Power Rating: 

Temperature 
Coefficient: 

on: 
ton - lOOn: 
lkn - 1Mfr 
10Mn· 

Size : 

Weight: 

Operating 
Temperature: 

0.2 Wan or l00V (DC or RMSI . 
whichever is less 

(O° C to la"e, 28" C to SO° C) 
referred to residual resistance 

< +o.4%fc 

< ±10ppm 

< ±S ppm 

<± 10ppm 

3'h" H xBW'Wx 16"0 

131bs. 

Storage Temperature: - 40"C to +50"C; to +60"C with 
batteries removed. 

! . .... 

II 

RUllI/lEW 

Price: 

515A (Including batteries and charging circui t ~ . , . , S1995 

Accessories: 
MOO·200,618 Side·8y·Side Rack Mount ..... . 30 

SIDE VI EW 

... 
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Relative Humidity : 

Input Power: 10011151200!230V ae, ± 10%, 
< 10 Watts, 50 - 440 Hz, single 
phase or in ternal batteries. Eight 
hours operation from batteries 
when fully charged. Charging is 
automatic during line operation. 
Front panel meter indica tes con
dit ion of charge and battery/line 
operation. 

Output Connectors: 4 binding posts for H I , l O, GUARD 
and CHASSIS 

Shock: 

Vibration : 

Altitude: 

." 

MOO·200·619 

M00-200·620 

M03·203· 700 

'" 

209 " 11 msec half.sine wave. 

4.5g, 10 Hz to 55 Hz 

o to 10,000 feet operating 
50,000 feet non·operating 

• 110 " 

•• 

FRONT VIUI' 

Offset Rack Mount 

,. 
, 
• 

Panel Mounting Frame .... ... . 

Front Panel Cover ...•.. , •.. 

35 

25 

10 



!fLUKEjL - -
PreciSion AC Calibrator 5200A 

FEATURES : 

• 
Up to 1.2 MHz Operation 

• 
Field Instal/able RCU Option 

• 
Fast ResPonse Time 

• Phase lock Input 

• 
Quadrature OUtput 

• Fully Guarded 

• 
Field Replaceable Circuit Boards 
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The Fluke 5200A AC Call1xatOI brings to manufacturing 

and laboratory environments gleall!l l>reclSlon over Wldel 

operating frequencle$ than conventional AC cahblatots 

The operatIOnal frequency range IS 10 Hl to 1.2 MHz With 

accurate AC voltages III ranges of 100pV rms to 120V rms 

at currents ujllO 50 mlHlamperes. 

A very fast Wide band AC to DC convertel, an extremely 

stable voltage cOlllrolled oscillator, together with an easily 

programmed DC digital pulse Wid th fefelence are the heart 

of the 5200A calibrator High swrtch relrability IS obtamed 

through 5 volt logiC level $wltchmg of the DC digital pulse 

Width reference. This technique further allows the 5200A 

to be easily adaptable lOt remote programmmg 

Advanced design engmeerlng by Fluke has conquered Ihe 

mherent Instabilrty problems 01 volt aye controlled oscIIi 

ators and Ihereby does away With the need lor comple>< 

relay proglammed attenuators and rallO transformers. The 

'I. second response time of the AC to DC converter ellmm 

ates the usual long AC calibrator settlmg trmes 

Accurate output amplitude selection 1$ made In SIX decade 

ranges of 1 mV to 100 V (A seven th range 01 1.000 V IS 

prOVided for use With a companion Fluke PreCISion Power 

Amplifier Model 5205A) SIX digit resolution wlthm the 

selected voltage range prOVides lnV through l00pV steps 

The extreme midband absolute accuracy 01 '0.02% of oul 

PUI, 10.002% of range, together Wi th a total harmoniC 

elis tonlon of less Ihan 0.04% up to 100 kHl enables the 

5200A to achieve unmatched performance capabilities. 
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For production and voltmeter calibration appltca\!ons 

traditionally requtrtng time consumtng error calculatIOns 

the 5200A prOVides a vernter scale that reads percent of 

error dtlectly . Measulement IS (lIovlded In two langes, 

• 3% or~0.3%. Error measuremenl$ can be resolved to 

10.0 1% on the 3% range or to.OO1% on the 0.3% ranye. 

All solid state engtllecrtllg has made the 5200A a morc 
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durable piece of preCISion equipment than vacuum lUbe ac 

calibrators For shock and Vibration requlfemenu the 

5200A IS deSigned 10 meet or cxceed M,h tary Standard 

MI L·T·21200 

To Insure a mtnlmum of down time and serVicing cos ts, the 

5200A has been engtneered wllh Intelchangeable circuit 

boards that arc field replaceable. Long term reliabIlity has 

been bUilt II1to the 5200A by keepmg the lotal parts count 

low. In adeliuon, absolute accuracy rela!!ve to NBS 

Standards for 90 days Within operatmg tf'mpcra tures of 

23 ~ 5°C gives the 520QA a lonyer calibration cycle. 

The Fluke 5200A IS a fully guarded AC Caltbra tol which 

allows for floallng operation and ellmmates the system 

ground loop problems of non guarded calibrators. 

The oscillatol" of the 5200A may be phase locked to an 

external sou lce \0 effectively produce synchronous Signals 

oi preCISion amplitude and stabllltv . n·us feature prOVides 

eXI)3nded capabilities to slave a current source for wall· 

meter calibration or synchronous operallon to hne or 

system frequenCies. A rear Input Jack IS prOVided for the 

external 5191131 and a front Ilanel On·Off SWitch enables the 

phase lock functIon 

A Quadrature output which 15 90 out 01 phase ..... Ith the 

funda mental IS I)fOvlded on the rear panel Ouadrature 

Signal ampl,wde 15 proportional to the dialed output set 

ttngs o f the fundamental , up to 10 V rms maximum for a 
lull ~call' seiling on any range ThiS extra capabllllY lends 

itself well lor servo amplifier testing and synchronous 

detection 

Extremely fast response ume, 0 5 seconds from 100 Hz 10 

1.2 MHz, aVOids the unnecessary delays 01 cOl1\len ttOnai 

AC callbralors Recovery from shaft CIfCUltS and overload 

condItions are wl thtn these speci fied settling times. 

The ouq)ut of the 5200A IS protected by current itmltlng. 

When the overload IS removed, the output will recover 

automatlcolly to the preset level. Thus an opera lor need 

never worry about damaging the calibrator or metel under 

test . TranSISllon from the vol tege mode 10 the cur rent limit 

mode 15 typically 2 microseconds. 

The Model 5200A prOVides High, Low, High Sense, Low 

Sense, Guard and Ground terminals on both the Iront and 

rear panels. An aux111ary oull)Ut jack IS prOVided on the 

rear panel for monllOnng frequencY With an external 

counter. OUtput amplitude 1$ 3 V rms, short CirCUi t 

protected 

One of the most untque and valuable features of the Fluke 

5200A cellbrator remote control option IS Its program· 

mabillty A l ield Ins tallable Isola ted RCU prOVides for the 



remOie programming of frequency ranges, amplitude ranges, 

frequencies, ampl itudes and all control functions except for 

Error Measurement. Th is programmi ng may be made in 

serial or para llel 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 

For inverted logic levels, order Option - 03 with 

Option 01 . 

VOLTAGE RANGES 

1 mY, 10 mY, 100 mV, IV. 10V, 100V 

(TOOOV with 5205A Power Amp) 

Overrange 

20% on all ranges (120V max imum) 

Range Limits 

10% to 120% ( l OOjJV and above) 

Resolution 

0.0001% of Range (InV on 1 mV range) 

ACCURACY 

(For 90 days, 23 ±5°C, after 1 hour warmup.) 

1,10, 100 Vol t Ranges 

10 Hz to 30 Hz 

:l) Hz to 20 kHz 

20 kHz to 100 kHz 

100 kHz to I MHz 

1,10, l00mV Ranges 

10 Hzto30Hz 

30 Hz to 20 kHz 

20 kHz to 100kHz 

100 kHz to 1 MHz 

(X% of setting +Y % of range) 

to. 1 +0,005 ) 

10.02 +0.002) 
(0.05 +0,005) 

(0.33 ~0.03) 

(X% of setting + YuV) 

(0.1 +10) 

(0.02 +10) 

(0.05 +20) 

(0.33 +30) 

MAXIMUM OUTPUT CURRENT 

50 mA rms from 10% to 120% of range 

NOTE : Min . l oad impedance for specified accuracy : 

1, 10, 100 mV Ranges 3KS"l 

I V Range . 50n above 100 kHz 
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Additional computer interface information is available. Re· 

quest Applicat ion Bullet in # 14. 

For systems requiring greater voltage and current capa· 

bi lities the 5200A is compatible wit" the Fluke 5205A 

Precision Power Amplifier. The 5205A extends the 120V 

rms at 50 rnA current level limits of the 5200A to 

1200V rms at 200 mA rms up to 120 kHz. When used to· 

gether the 5200A and 5205A instrument pair may be con· 

trolled manually or remotel y 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. 

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 

100 Hz · 1 MHz 

4 Seconds Max , 

0.5 Seconds 

The output Will recover from short cllcuits and overload 

conditions Within the specified settling ume. 

AMPLIT UDE ERROR MEASUREMENT 

a to ± 0 ,3% with 0.001 % resolution 

o 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. 

SHORT TERM AMPLITUDE STABILITY 

1 mV to l00V Ranges : 

The change in rms value will be less than (0,0007% 

of setting + 0,0003% of range) pk·pk for the 1k Hz 

thru 1 MHz 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, l oad and Temperature) 

±D.005% of setting for 24 hours 

:to.01 % of sett ing for 6 months 

AMPLITUDE TEMPERATURE CDEFFICEINT 

(0° to laoC and 2aD C to SOoC) 

:t(0 .025 x accuracy) per °c 

CURRENT LIMIT 

The output is protected against overloads and short cirCUits 

by a current limi ter. ' Upon removal of the overload, the 

output Will recover automatically, 

"NOTE: Se(' Maximlll/l /l1dIlClil'(' Load Ourem 

I 
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MAXIMUM OU TPUT VOL TA GE 

120V rm\ MaXimum volt I'w:!tll WoduCI IS 1.0 x 10 (See 

Figure 11 

,., 

Flgul'! 1 MAX IMUM OUTPUT AND FREQUENCY CHA~T 

TOTAL HARMONIC OI STORTI ON AND NOISE 

(Bandwidth 10 Hz 10 10 MH/I 

10 HI to 100 k HI. 

100 kH z to 500 kH z. 

500 kH z to lMHz 

10.04"', o f setting 110 uV rrTlS) 

. (0 .3%01 setting t 30uV rms) 

. 11 .0% of settmg + 30uV rms) 

• For oUllx.II currents exceedlllg 15 mA 

20 kHI to 100 kHl 

V vail S, F kHz, mA 

MAXIMUM CAPACITIVE LOAD 
1000 I'll 

e 

MAXIMUM INDUCTIVE LOAD CURRENT 
, 

./" 
V " 

" 
" 
" 

,/ 

" " '" '" '" lOO~ 

"'falllN~'" "'" 

The above graph does not reSlnCI the use of PreCISIon 

InduClive DIViders which have a maximum \loltage limIt of 

0.35 times Frequency or higher. 

LOAD REGULATION 
% o f Rang' (No 100(1 10 full load) 

., 
" -, -• 
" < 

'v 
IOOV RANGE _____ 

&. IOV RANGES................ -;" 

/Y 

Y 
/' 

.. , ,. 

NOTE Output Iml)edanCe on the 1 mV to 100 mV ranges 

IS less than I ohm In serres with l pHenry . 

LINE REGULATI ON 

.!.O ()(II 1:. of setting for a 10 , change in Irne voltage. 

t requency 
--------~-- --~-----

FREQUENCY RANGES 

100 Hz, 1 kHl, 10 kH/, 100 kHz, 1 MHI 

<Nerrange 

20% on al! ranges (1 2 MHz maximum) 

Range limits 

10% 10 120% 110 Hz and above) 

Resolution 

001 1\ of Range (, 01 HI on 100 Hz Range) 

QUADRATURE OUTPUT IMinimum Load Z '" 3kn) 

Amplitude 

IOV rms ' 5"1: when lull scale OUII)UII~ selected for ilny 01 

Ihe normal ou lPUI signal Ouadrillure amplitude IS prOpor· 

lIonal 10 the dialed Oull1ut voltage , IBNC conneClOr on rear 

l.JOmel ) 

Phase 

00 'iT". 0 ,03 ' IJer kH!) , 40 HI 10 1.2 MHI 

90 '3 , lOH7to40H l 
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ACCURACY 

(For 90 days, 23 1 5 C, after 1 hour warmup.) 

(X% of setlrng +- Y% of range) 

100 Hz to 100 kHz Ranges 11.0+0.1) 

1 MHz Range 

FREQUENCY STABILITY 

iQ.05% fOf 24 hours 

10 1% for 6 months 

(3 .0 "'0.3) 

FREQUENCY TEMPERATURE COEFFICIEN T 

(00 to 18" C and 28° C 10 50° C) 

10.025% of se tl rng per DC 

EXTERNAL FREQUENCY PHASE LOCK INPUT 

The oscillalor of the S200A has the capability of berng 

phased locked 10 an external Slgnal. Phase lock accuracy 15 

t( I
D 

.. 0 .05D per kHz) over a 1 1% band around the center 

frequency (BNC connector on rear panel) 

COUNTER OUTPUT 

Auxrlrary frequency COllfller OlitPUt (BNC Connector) on 

rear I)anel , 3V pulse , short cirCU It protected 



/G. ra 

EXTE RNAL SENSE 

A tWO posItion SWitch is provided 10 connol Internal or 

External Sensing on the 1 V, 1 OV. and 100V ranges. 

OUTPUT TER MINA LS 

High, Low, High Sense, Low Sense, Guard, and Ground ter

minals on front and rear panels, Front panel terminals 

are 5·way bindmg post. Rl!ilr panel termmals are VIii p.e. 
Board edge card connector with mating connector supplied 

(PIN 3376751. 

LOCAL/ RE MOTE OPER ATI ON 

Two pOSition SWitch, interlocked with the optional remall! 

nrogrammmg function. In the LOCAL mode, all control IS 

implemen ted fr om the front panel swi tches. In REMOTE , 

control is obtained VIii the programmmg IlOcs through a rear 

panel connector. When the REMOTE function IS called on 

the programming line. Ihe l ocal / Remote switch on Ihe 

lront panel will be locked In the REMOTE condition. 

disabling the error measurement control and all other Iront 

panel conlrols ellcept the POWER ON·OF F. When the 

LOCAL func t IOn IS called on the programmmg Ime, the 

Iront panel Local / Remote SWitch may be operated In either 

the LOCAL or REMOTE conditIOn at the operator's 

discretIOn. 

SAFETY FEATURES 

lJJhen the ac power I~ turnf?d 'ln , the mstrument IS automJt 

Ically set to the Standby condition . When III Remote Sense 

and the sense leads arc aCCidentally dlscon!1ected, the out 
put voltage Wil l not ellceed 0.7 Volts above tho programmed 

setting on the 1 Volt thru 100 volt ranges. The 1 millivolt 

Ihru 100 millivolt ranges are not affected. 

CALIBR ATION REQUIREMENTS 

The 5200A is cali brated at the factory by instr umen tation 

traceable to the National Bureau of Standards. PeriodiC cal i· 

OPTION - 01 

All functions of the 5200A AC Calibrator are remotely 

programmable except for the Power On·Off switch and 

the Err or Measurement Control. While OI)Cra t lllg III a 

remote configuralion, the 5200A remallls totally Isolated. 

Isolation IS tYPically 10' ohms in parallel with 30 pf 

IJeIl'Veen logic commoo and analog output. ThIS opt ional 

capability of the 5200A can be added III thl! f ield at any 

time and does not reqUIre the unIt to be sent to the factory 

for modlf,callon. 

The - 01 Option of thl! 5200A permits the remote selection 

of all func t IOns, frequenCies and ampl i tudes by means of an 
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brallon of the IV. 10V. and lOOV ranges may be accom· 

pl ished through the use of a thermal \ransfer standard and a 

preCISion dc source. such as the F luke Models 5408 and 

3320 . The accuracy on the 1 mV, 10 mV, and 100 mV 

ranges depend on preCISion inductive diViders which are 

tested at the factory With speC ial verificati on equipment. 

and do not reqUire penodlc adjustment. All o ther adJust

ments can be made \Yuh general pu rpose laboratory 

equipment . 

Input Power 

100. 115, 200. 230V ac .! 10%, switch selectable, 50 to 

60 Hz (50 Hz to 400 Hz Option ilvalleblEl, 100 Watts. 

Dimensions 

7" (177 mml x 17" (431 mm) x 20 25" (514 mm) 

Weight 

45 pounds (10. 4 kg ) 

ENVIRONMEN TA L 

Cooling 

For<:ed all cooled AI( Intake through fe-useable 

fear panel Air ellit along both Sides of 520QA 

Temperature 

a C to 50 'c operatlllg, 40 'c to +75"C storage 

Relative Humidity 

o to 80 percent (O""C 10 +40' CI 

o to 70 percent (+40" C to +50" CI 

Sho<k 

20 9 11 millisecond half sille wave 

Vibrat ion 
4.59 .. 10 Hz to 55 Hz 

Alti tude 

01010,000 feet operating 

SO,OOO fee t non·operatlng 

fil ter on 

ell ternal programmln9 deVice, usually part of an au tomated 

system. The - 01 Opt ion IS fOI use With systems emploYlllg 

nega tive-true logiC . Systems operating w!\h 

logiC use the - 03 Option III addl\lon to the 

POSitive-true 

01 Option 

The remote plogrammlng option conSists of a Remote 

Control Unit (plug"ln pllnted ClfCUlt board aSSl!mblyl, an 

86 pm card-edge connector (PIN 3378401. a pre<Nlfcd add 

rt!ss matrlll card (PIN 350074) and a blank Address Mat rIX 

cafd (PI N 3500 58 ) Th e RCU contallls all the control logic 

and mounts III an assigned pOSition With III the 5200A. The 

I 
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card edge connector can be jumpered to meet varioussystem 
requirements before being installed to connect the remOte 

programming source to the 5200A. The matrix address card 

Is also jumpered in accordance with system requirements and 

is mstalled on the RCU printed circuit board assembly, 

Once installed in the 5200A, the RCU reqUires no oper· 

ator attention. The funct ion 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. 

\oVhen serial programmmg is employed program data gener-

8ted 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 1$ 

addressed and then strobed. In thiS manner, the remote 

.. o .... u \ 
~ ... ' •.. 
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. .. 
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.'" ~.,... .. 
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programming source can fill the RCU Input register byte by 

byte. When the input register ;s 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 ,"signed 

positions of the in put register. 

For additional information on remote programming the 

5200A AC calibrator in serial or paraliel formats or inter

facing, request Application Bulletin =-14 or cOl"ltact the 

John Fluke Mfg. Co., Sales Product Specialist Department. 

.. ... 
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Of' .... .,.. 
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........ -, 
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REMOTE CON T RO L UN IT , SER IA L OPE RAT ION 
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5200A GROUP PARAllEL PROGRAMM ING FORMAT 

I 

DATA DESCRIPTI ON NUMBER OF BrTS 

No Data, Group Address reserved for Master 
Strobe Command 

Vortage 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 

3 

4 

4 
4 
4 
4 
4 

3 

4 

4 

4 
Frequency, Fourth Decade 4 
Remote Sense, l ocal / Remo te, Phase lock, Standby/ 

Operate 4 
TOTAL COMMAND BITS 52 

5200A GROUP SERIAL FORMAT 

4 BITS Data ... ,,,1 4 BITS Address 

5200A CONTROL BITS 52QOA RESPONSE BITS 

Group Address 4 
Address Strobe 
Parallel Load Strobe 1 

Standby Status Flag 
5200A Current Limit Flag 
Ready/ Not Ready Flag 
Remote Status Flag 

REMOTE CONTROL UNIT OPTION 

CARD EDGE CONNECTOR PIN ASSIGNMENTS 

• 

'IINCTI{)N 

LIt"", ........... ,,~ , ... ,. "" "f' 
".': 
:\II., 
~t .. ! 
", 
"t., 

::s •. , 

"'.'" • 
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",OJ 
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" 
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". 
• 
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CARD· EDGE CONN ECTOR PIN ASSIGNMENTS (con't) 

" 
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• 

• 

• 

'uNCTION 
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PRICE 

Model 5200A AC Calibrator 

Option -01, Remote Control logic 
(supplied with mating connector, standard 
address matrix card and blank address ma
trix card) 

Option -02, 50 Hz to 400 Hz Input Power . . 

$4195 
995 

500 
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Option - 03, Logic Level Inversion 
(requires Option -0 1) 

ACCESSORIES 
M07 -205-600 Rack Mounting Bracket. 

MOO-280·610 Chasis Slides for 24" Cabinets . 

5200A . 701 5K Extender Board . 

$50 

$25 

50 

25 



760A 

METER CALIBRATOR 

. . 
r. ""' .. · ":-' ..--... -.... • 

• 
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• 

• , 
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FEAT URES 
CaUbrates DC, AC , Volts, Amps, Ohms 
Displays Percent- Error Directly 
Slmple, Rapid Operation 
Calibrates digital and long scate multi
meters . 
Calibrates Panel Meters, Relays, Many 

Other Components 
Full Set of Envlronmental Specifications 
Within Specifications for One Year Minimum 
Excellent Amplitude Stablllty 

. , 

ACCURACY (% of letting)@STD . REF. CONDITIONS 

DC Volts :1:(0 , 05%'" 25 microl/olu)" 
(I mv - 1000v) 

~c Currel'l~) :1:(0. 1%'" 0 . 01 microampere) 
I uo - lOA 

AC Volts %(0 . 2%'" 25 mitrovolts)· 
(I mv - IOOOV) 

~C Cu"e~t) ±(0. 25% ... 0 , 025 microampere) 
l uo - IOA 

Ohm. :I:(O. I%:i: 0 . 5 ohm) 
(I ohm - 10 Meg) 

• except ~~ • .3:"!'. at ',=~ and 10 millivolts 
STD . REf . COND ITIONS: 
20 - lO°C le~s thon 50% R.H. 

The classic meter calibr ator has been obsoleted by the 
new Fluke Model 760A. This aU-solid-state instrument 
eliminates cumber some, 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 appr opriate power source. 
The instrument undergOing calibration was also placed 
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acrOSS the power source. and the two meter readings 
were compared. Error was computed, usually with the 
assistance of a cor rection table to gain adequate ac
curacy. Conlrastlngly, the 760A ope rates by adjusting 
the output for a cardinal point on the meter under test, 
then reading error directly on :t l O%, :t3%, or :1% (equal 
10 db step) ranges. Accuracy figures for the 760A are 
percent of seltlng 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 rna), 10 ampere 
capabiUty (to more than IV compliance), and a 10 meg
ohm rheostat in 1 ohm s teps, the 760A can easily cali 
brate high-Impedance VTVMs, medium-impedance 
VOMs, plus low-Impedance electrodynamometer and 
i ron-vane meters. 

One of the most Important parameters of the Model 760A 
is the unusually long re- callbration 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 O. 1% 
third harmonic) oscillator that is selectable (or either 
60 Hz or 400 Hz. Four-hundred her tz is in the mid· 
band of virtually all AC voltmeters and also matches 
the power frequency of aircralt-missUe systems and 
ancillary equipment. Sixty hertz Is useful for cali
brating instruments that respond to power-line fre
quency only , Or are otherw ise severely llmlted In r e
sponse . 

For safety the 760A Is Interlocked so that the output is 
zero when changing to a dllferent function or frequency. 
In addlUon a red warning lamp lodicates when a lOOV 
potential Is exceeded at the output posts. 

As with other Fluke Instruments, now-soldered glass
epoxy boards are used to the maximum extent, and all 
c ritical accuracy- and stability-determining components 
are of Fluke manufacture or special processing. 
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760A 
SPECIFICATIONS 

CALIBRATOR FOR DC VOLTMETERS 

RANGE : a.OOIV to lOOOV. 

ACCURACY: ottO. 1% of settlng +25 uv) from 0.001 V to 
t Oaav except 0. 33% at 1 mv, 3 mY , 10 mv. · 

RESOLUTION : 100 IJV . 

CURRENT CAPABILITY: 0 to 20 rna e xcept O. 5 ohm 
m inimum load resistance . Currents to 800 rna at cer
lain settings. DetaUs upon reques t. 

RIPPLE AND NOISE (RMSJ: Less than 0.5% of output 
or 150 uv. 

CALIBRATOR FOR DC AMMET E RS 

RANGE: 1 ua to l OA. 

ACCURACY: .t(0. 25% 01 setting ..0. 025 ua), · 

RESOLUTION: 1 ua. 

VOLTAGE CAPABlLITY : 0 to tV minimum (S Vopen 
c ircuit) . 

RIPPLE AND NOISE (RMS): Less than 0.5% of output 
or 0, 05 ua, 

CALIBRATOR FOR AC VOLT METERS 

RANGE: 0. 00 1 V to lOOOV . 

FREQUENCY : 60 Hz and 400 Hz . 

ACCURACY: :t (O. 25% of senlng . 25 uv) from O. OalV to 
tOOOV except 0.33% at 1 my, 3 mY, 10 mv .· 

RESOLUTION : 100 UV . 

CURRENT CAPABILITY: 0 to 20 rna except O. $ ohm 
minimum load resistance. Currents to 900 rna at cer· 
tain settings. Details upon request. 

HARMONIC DISTORTION : Less than O. ~% of output. 

NOISE: Less tlwl 0. 1% of output or 30 uv . 

CALIBRATOR FOR AC AMMETERS 

RANGE: 1 ua to lOA. 

FREQUENCY : 60 Hz and 400 Hz . 

ACCURACY: *(0. 2~% 01 setting +0. 025 ua). 

RESOLUTION: I ua. 

VOLTAGE CAPABILITY: 0 to IV minimum ($V open 
c ircuit) . 

HARMONIC DISTORTION : Less than O. ~% of output. 

NOISE: Less tlwl 0.1 % of output or 0.02 ua. 

CALI BRATOR FOR OHMMETERS 

RANGE : 0 to 10 megohms. 

ACCURACY: *(0.1% of setting +0. ~ ohm) . 

RESOLUTION : I ohm. 

POWER DISSIPATION: Up to 0. 2$ watt and 3$·C. 

GENERA L 

ERROR INDICATION (% of s etting): 

10· 0· 10 
3· 0 · 3 
1·0·1 

(0. 2%/scale division) 
(O. l%/sca le div ision) 
(0. 02%/scale division) 

SEARCH INDICATION: 0 to 100% of sett ing (a ccuracy 
:1:3% of end· sc ale). 

OtrfPtrf CONTROLS: Coarse s witch, medium and fin e 
verniers (resolution better tha n 0.02% of setting). 

OUTPUT TERMlNALS: Mult ipurpose binding posts on 
3/ 4 inch center s for H. H. and chassis . 

AC FREQUENCY ACCURACY: .il% for 400 Hz; phase· 
locked to power line for $0 Hz a nd 60 Hz (remains locked 
fo r .t1% frequ ency var iations, manua lly adjustable to 
cover 48 to $2 a nd 55 to 65 Hz). 

REFERENCE : Aged, temperature·compensated zener 
diode. 

CALIBRATION STA BIUTY: "/itlun performance specl· 
!i caUons for 12 months with no internal adjus tments. 
Improved specifications require more frequent calibra· 
tion interva ls . 

SAFETY FEAT URES: Front panel lamp indicates when 
output voltage Is greater than 100V. OJlput te r minals 
are de· energized and indicator lamp Is liGhted If unit 
Is overloaded or if COA RSE output cont rol is not at 
minimum when F UNCTION or FREQUENCY setting is 
change d. Setting COARSE output control to minimum 
(RESET) res tores operat ion. 

TEMPERAT URE: 
Operating, O°C to .. 50· C. Improved specifications 

apply from 20' C to 30·C. 
Non · operati ng, ·62 C to ... 750 C. 

HUMIDITY: Up to 85% and 3S· C. Improved speclfica · 
li ons apply up to 50% RH . 

SHOCK: Meets Mn..·T· 94M and Mn..·S· 90IC (grade B). 

VIBRATION: Meets Mn..·STD·1 67. 

LINE REG ULATION : 0. 0$% 01 setting for a 10% line 
change fr o m nominal : less than 0 .1% of selt ing for a 
1% line frequency change at 60 Hz . 

INPtrf POWER: 11 5/230 VA C .tlO%, single · phase, 50 
Hz :1:2 Hz a nd 60 Hz :1:5 Hz, approximately 200 watts full 
load, 40 watts no load. 

MOUNTING: Stanclard ElA raCk mounting with chassis 
slides (not s upp lied) or benc h mounted on nylon feet. 

SIZE: 19" wide by 10·1 /2" high by IS lnches deep be · 
hind panel. 

WEIGHT: ApproxImalely 77 pounds. 

PRICE; $2 .995.00 L o. o. factor y , Mountl"K~ T<I"~C~, 
Washi ngton 

• Thele occuracies opply over erwironmentel extremes . See reble on re~e"e side for 
improved 'l'ecif i cetiQr!$ ever normol envi,onmen ' ol 'Ongel . 
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Philo Jilhy of DC 

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. If 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. It is important that 
traceability be achieved for all 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 standardi1;,tion 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. 

Systel II 

Following are some essential requirements far 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 qualitv 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 3328 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 fJ.v at max. out
put). and high resolution (0.1 ppm). In fact, the Model 
3328 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 
featur;:!s of leakage resistance of 10 12 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) 

Differf!ntial 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 Flu ke Model 7318 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 731 B 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 5408 Thermal Transfer Stan
dard provides this capabilitY when used with a set of A40 
Current Shunts or A55 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 5tOA, is a pre
cision fixed frequency ac voltage source suited to calibration 
or test applications. Outputs of 10V rms and 10 rnA rms at 
frequencies from 50 Hz to 100 kHz are available. 
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A40. A40A. 
C41 

5408 CURRENT 
TRANSFER ACCESSORIES 

Models A40 

Model A40A 

Model C4 1 

\hlde!, \ 4() JIllI \ -Ul,.\ ("1111.'111 Sllll11h .. r~ J~'lgnecl til 

Cdt1\'o.'n th ... \huJo:I 540B TII~'JI1l;rl TrJIl'lfcr SI:am.la nl to an 
R,\I $ ClIrn'llI m\.'J~\lrlt1g dC\II:I.' 1\\l'l J 1 .5 rnilll:lIll[lCre 10 10 

a!1lJX'r ... I<lng .... will! J In,'4ue l h:~ ro.')I)lH15C I'rul11 5 II I. to 100 
1.. 111 lhc \40 ,hUlib C\)\CrUlg thl' IJngl" of 10 1IlillIJmperes 
In 5 JlllpC,o.'\ plug Into pJIII.'1 o.:orl1Jeclnrs on ,h ... 54011. Jnd 

d ... elm~all~ Jllllll till' ho.'JICI of Ill.' thcnllal CIiII\'('rlCr The 

A .. WA ,hul1\\ 110 ;a1ll1}\."C" Jutl :!O :unpo.'r<,sl ;Hl' cunnl.'cted 
tn ltHo' ranel COlllll'Cllm 01 ,Ii ... qOB by J special cable. 

TIll". IIh.' nononal hedl..:r !;UITl'111 I.llmp. llt 5 ilia I~ 1113111-

tallied a\ the nnmillal ShUlI1 IJll1Ig. In the \311lC manner as 

the 54011 \llllagl' IJnge:.. cadI ~hun( IS uset'ul hOIll '-: 10 I 

1II11"~ II'. IIHIII11Iai latlllg \\ ilh Ihl ~hllnl 111 place. the 5 lila 

h.·atcr rJtlllg 111111<.' 5-W n Ihamal COIIVC'It', :11I1l\\'s~'lIrrcnt 

traml,'" !mlll 15 111:1 10 Sill;! 

Iillern;l! CtllllIHh:11l1ll III t l l~' \h llnl~ mduue) ~IIJlghl,wlle. 

bililar-\HmnU IIbb"n, and rulucd·nbb(11l r"'~ISIIVl.' dements, 
dependmg on !>hunl Sit.: The II.':.bli\'''' ekmel11~ are III good 
thermal !.:IIIlIJct \\uh Ih.' \hU1l1 !.:JSC. wlm:h III 11,,: lalgel 

shum s I) ,Ill clll!.:iclll !l1ln,:u'Jlu1l1111UIll e~lrU~lOn. 

Part No. 212852 & Part No. 212860 

All AC/IX thffeTence~ exprc\~d III Ihe \peclflca lloll~ :lre 

dCvlltlom fr'>lll Ihellrcllcal \1 ... l1d~rds 1ll31111amed b} Ihe 
NilllOnal Burc:w \)1 SIJndJrd~. alld may he \)bIJlllcd w IIhou\ 

Ihe usc of CJI,brallllll cun 1.'\ lIT !.:llrr::CI lUll lahle\, 
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A40,A40A SPECI FICATIONS 

SII UNTS 

CURRENT RATINGS' 1 D, 20.30. SO. 100.200.300. :md 
500 rmlh:uTlJlt.'res: I. 2. J. 5. 10 ;lnd 20 amperes. 
NOTE: Each shunt may be used from I'); II.) 1 tUlles nOnlmal 

rJllllg. 

OVERALL CU RR ENT RA NGE - 1.5 nilihamperes to 20 
amperes. (5 rna nominal r:HlIlg of 540B thermal converter 

he:lt cr all ows cUrren! IT::lllsfcrs fmm 15 lila tu 5 rna without 

shunt s.) 

ACCURACY: (',t of IIlput) . 

51-IU;"',,-

IOma·SA 

IOA-20A 

FREQUENCY 

5 1~ l - 20 1.. IIz 
~O )"' 111. ·50 kil l. 
SDI..II/-IOOk HI. 

5 Hi. - :!O kHz 
20 kill· 50 k il l 

AC/ IX 
DIFFER ENCE 

±002"; 
±O.03~ 

to.OS '7\-

±O.03 rf 

±O.05'J 

CA LIBRATION: Each shunt when used 111 conjunct lOTI 

with a 540 B IS within the above deviations fro m U ro error 

as dellned by reference ~t:lI1d!lrt1 s rnail1l3111ed by the John 
Fluke Sland:.lTds Labor:lI ory :IntI periodically calibrated by 
the N~tlon31 Bu reau of St urtdards . Thesc ac/dc differencl! 
figures do nOI include Ihe National Bure~u uf Standards 
rando m and systematic error UIlCCrlaIllIICS. J ohn Fluke Of 

NBS test reports Iu Ihe nearcsi 0 .0 I ~ are availablc tit C)( Ir ~ 

cost . Fluke test fcc schcdull! IS tlv,lllable upon request. 

PRICE. 1\40 Sh unts 
10,20,30 ma 

CASE 

50. 100. :!OO, 300. 500 rna 

l. 2. 3. 5 amps 

A40A Shunt s 
10. 20 amps 

SIOO.OO each 

5 I 00.00 each 

S 100.00 I!Jch 

S J 00 .00 e3ch 

Model C4 1 case (iIIU5tr3 led) 1l1311ufacturcd of ABS pl3SIIC 
with polyurClhan!.' foam cu~l lIon 1~ aHibble fur Iram'· 

porting and stormg a c(Jm plell~ SCt of I\-W and A-I OA 
shunts. Pric!.' 575 .00 . 

CABLES 

P .. rt No. 212860 (24 in. 1011g). One required to connect 
A-IOI\ (1 0 and 20 amp) shullt 10 lronl pilnel conncclOr 

Price 520.00 RF input cable to A40A shunl. Part No. 
212852515.00. 
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ASS 

THERMAL CONVERTERS 

(55 CASE 

FEATURES 
Frequency Range 5 Hz - 50 MHz 

Excellent Thel'mal Characteristics 

Rugged Construction 

compact Design 

APPLICATIONS 
Laborato ry standard 

Laboratory calibration of AC voltage 
sources and prec ise measurement of 
W1known AC voltages 

Production line testing and calibration 
of AC voltmeters, voltage sources and 
AC/ DC transfer standards 
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Model A5S Thermal Converters make possible 
extremely accurate thermal-transfer AC measure
ments f r om subaudio frequencies to the VHF re
gion. The design of the A5S series is comparable 
to that of standards ma intained by the National 
Bureau of Standards. 

A specially cons tructed thermocouple, selected 
for frequency characteristics and low DC reversal 
e rror. is the thermally responsive element of the 
A55 series. AC and DC input voltage are applied 
directly across the thermocouple healer 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. 

A55 converters can be used with the Model 5408 
Thermal Transfer Standard. The 5408 contains 
an internal transfer circuit, high-resolution elec
tronic galvanometer. reference supply. and search 
circuit ; by itseli it may be used over a frequency 
range from 5 Hz to 1 MHz. By connecting the 
A55 converter output to the jack provided, the 
internal transfer ci r cuit of the 540B is bypassed 
so that only the null detector and reference supply 
are used . 

Each A55 has a useful range from 1/ 2 to 1 times 
the rating of the converter, with the specified 
AC / DC difference applicable over this range . 

To slore the A55 converters and accessories , a 
Model C55 container with a molded polyurethane 
foam cush ion insert is available . The C55 is de
signed to accommodate a complete set of nine 
converter s and accessories. 



ASS SPECI FICATIONS 

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
T ION (% OF INPUT), 

1 MHz - ±O. 05% 
10 MHz - ±O. 10% 
20 MHz - ±O, 15% 
30 MHz - ±O. 20% 
50 MHz - :to. 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 ±O. 01%, except at 50 Wlz 
fo r the 20, 30, and 50 volt converters. The 
AC/DC difference is established by comparison to 
Jolm Fluke standards that are periodically inter
compared to the standards of NBS. 

Typical AC/DC differences are less than ±O. 01% 
below 1 MHz, :to. 01% at 1 MHz, ±O. 0 2% at 20 
MHz, ±O. 1% at 30 MHz, and ±O. 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 ±O. 01% at 
varying frequencies and voltages are available 
at extra cost. A test fee schedule will be im 
mediately forwarded upon request. For t-."']3S test 
reports, price/ delivery and other information 
should be requested directly from t-."']3S. 

INPUT IMPEDANCE: Approximately 200 ohms/ 
volt. 

our PUT VOLTAGE: 7 millivolts nominal at rated 
input. 
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OUTPUT RESISTANCE: 8 ohms nominal. 

REVERSAL ERROR: Less than 0.025%. 

rNPUT CONNECTOR: GR typ e 874- L. 

OUTPUT CONNECTOR: Amphenol 80-PC2M 2-
pin. microphone type. 

SIZE AND WEIG HT: 

Converter Diameter Le ngth Weight 

0.5V 1-3/ 8" 3-5 / 16" 10 oz. 
1 Y. 2V 1-3/ 8" 5-3/ 16" 13 oz. 
3Y. 5V 1- 3/ 8" 6-1 / 2" 15 oz. 

10V. 20Y 
30V. 50V 1-3/ 8" 7-1 / 16" 1 lb. 

PRICE: O. 5V - 5 195 . 00 ea. 
IV, 2V. 3V. 0 1' 5V - SI9S , OOea. 
10V, 20V. 30V. or 50V - $ 195 . 00 ea. 

Mode l C55 storage case $75 , 00 All prices f. o. b. 
factory. Mountlake Terrace. Washin rrtun 

OPTIONAL ACCESSORY KIT: 
Model A55-It O Accessory Kit is recommended 
for use with Model ASS Thermal Converters in 
virtually any calibration or measurement setup . 
The kit includes: 

1) Coaxial Tee for A55 Input (GR Type 874-TL). 
2) Three Coaxial Adapte rs for ASS Input (GR 

Type 874 to UHF. BNC, and Type N jacks). 
3) Interconnec ting coaxial cable, AC source to 

coaxial tee. 

KIT PRICE: $75.00 



510A 

AC REFERENCE STANDARD 

Features 
• OUTPUT VOLTAGE: 10 volts RMS 

• ACCURACY: ± 0.01% for 30 days 
±O.O2% for 90 days 

• OUTPUT CURRENT: 
10 rnA RMS, Short Circuit Protected 

• FIXED FREQUENCY OUTPUT: 
50 Hz to 100 kHz 

.TOTAL HARMONIC DISTORTION: 
Less than 0.005% to 50 kHz 

. SHORT TERM STABILITY : 
20 ppm pk-pk 

• DC CALIBRATION 

• BATTERY OPERATION 
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DESCRIPTION 

The Auke 5 lOA is a precision ae voltage source which can 
be used as a calibration standard or as a flXed frequency 
source for test applications. In the calibration laboratory, 
the 5 lOA provides an accurate reference for calibrating 
both True fms and Average reading ae vohmeters. On the 
production line. the SIOA can be used to rapidly verify ae 
test instrumentation or to generate a precise ae stimulus 
for circuit testing. 

The output of the SIOA is both fixed frequency and fixed 
amplitude . The frequency may be varied ±I% of cen ter 
frequency by a front panel screwdriver adjustment. Fre

quency resolut ion 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 ae 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 cal ibrating the de 

reference amplifier and internal resistor divider networks; 

SPECIFICATIONS 

OUTPUT VOLTAGE 

OUTPUT CURRENT 

SINGLE FIXED FREQUENCY OUTPUT 

AMPLITUDE ACCURACY USING AC CALIBRATION. 
50Hz-20kHz. 
20 kHz - 50 kHz, 
50 kHz - 100 kHz 
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a procedure easily implemented with standard laborat ory 

instruments . 

To tal harmonic distortion is less than 50 ppm up to 5(J.;. Hz. 
and 150 ppm at 100 kHz, thus assuring a pure ou tput sine 
wave that can be used to calibrate average , peak , or true 
rm! reading ae to de converlel1. 

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 510 A is being operated from an ac line, the 
battery is maintained al the appropriate charge level and 

will con tinue to opera le the Reference Standard should ac 

power failure occur. 

The 5 lOA is fully protected from overloads and short cir
cuilS. When the load curren t exceeds the 10 rna 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 EtA 19 inch rack as
sembly . Output terminals :ne provided on both the fronl 
and real panels so that Ihe units may be easily connected 

in either bench or system configura tions. 

10V rms 

10 rnA rms. short circui t protected 

Any single fixed frequency from 50 Hz to 100 kHz. Stan· 
dard frequencies are : SO; 60; 400; 1.000; 2.400; 5.000: 
19.200 and 100,000 Hertz. 

24 Hours 
1:.0.01 % 
±0.015% 
±0.04% 

30 Days 
±0.015% 
1:.0.025% 
t.0.05% 

90 Days 
±0.02% 
1:.0.035% 
±0.06% 

Above accuracy applies afler 10 minutes wannup, 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 calibrat ion against an AC-DC 
transfer standard with an AC·DC difference of SO ppm 
from SO Hz to SO kHz and 300 ppm from SO kHz to 100 
kHz. 



SPECIFICATIONS 

AMPLITUDE ACCURACY USING DC CALIBRATION 

50 Hz - 5kHz 
5 kHz - 10kHz 
10kHz - 30kHz. 
30 kHz - 100 kHz 

AMPLITUDE STABILITY . 
50Hz -20kHz . 
20 kHz - I {)() kHz 

Using a DC reference accu rate to :tIS ppm and standard 
labo ratory equipment , the 5 lOA may be calibrated to 

achieve the following accuracies at standard operating tern. 
peratures of 23 ±2°C. and worst case deviations caused by 
line, load. stability and noise conditions. 

30 Days 
±O.OJ % 
±O.O2% 
±O.05% 
±O.IS% 

24 Hours 
±O.OO2% 
±O.OO4% 

90 Days 
:to,02% 
:to.03% 
±O.O7% 
±O. 17% 

3004ys 90 Days 
±O.OO5% ±O.Ol % 
:to.a I % ±O.02% 

Figure 1-1. TYPICAL SHORT TEAM STABILITY 

AMPLITUDE NOISE . . . . . . . . . 

AMPLITUDE TEMPERATURE COEFFICIENT 
SO Hz - 5 kHz 
5 kHz - 10 kHz . 
10 kHz - 30kHz. 
30 kliz - 100 kHz 

TOTAL HARMON IC DISTORTION 

CENTER FREQUENCY ACCURACY . 

FREQUENCY RESOLUTION 

FREQUENCY VERNIER . . . . . 

FREQUENCY STABILITY .... 
FREQUENCY TEMPERATURE COEFFICIENT 
COMMON MOOE REJECTION . . . . . . 

Common Mode Rejection is defined as the affect on the rms 
or average value of the lOY rms output due to a common 
mode signal between the low terminal and chassis. This 
rejec tion is: 

LOAD REGULAT ION . 
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Amplitude deviation due to noise is less than 20 ppm peak
to-peak through a I Hz bandwidth over a 1 minute interval. 

Iso _ sooe 0°_ 15°C 
5 ppm/"C 12 ppm/"C 
7 ppm/"C 15 ppm/"C 

IOppm/"C 17ppm/"C 
15 ppm/"C 22 ppm/"C 

(See total harmonic diSlortion chari in Figure 1-2.) 

±O. I% 

±0.05% using front panel vernier 

Sc rewdriver adjustment, ± 1% of center frequency 

500 ppm per month 
Less than 150 ppm/DC 

Greater than 100 db for common mode signals from I Hz to 
500 Hz. lOY peak-te-peak maximum . 

Greater than 70 db for common mode signals from 500 Hz 
to I MHz. 3Y peak-Ie-peak maximum. 

Maximum allowable dc potential between output low and 
chassis ground is 100 volt s. 

(See load regulation chart in Figure ' -3.) 



SPECIFICATIONS 

o 

9 100kHz 

FR EOUENCY 

Figure ' ·2. TOTAL HA RMON IC DISTORTION 

LINE REGULATION . . . . . . . . . . .. , 

OUT!'UT CONNECTIONS 

UNC ALIBRATED INDICATION 

ENVI RONMENTAL 
Operating Temperature Range 
Storage Temperature 
Humidity Range 

Shock 
Vibration 
Altitude . 

INPUT POWER . . . . . . . . . . . . 
11 S/230V ae ±'l 0%, 50 - 500 Hz, Single Phase 

SIZE . . . . . . • . . . • . . . • . . . . 

MOUNTING ..• ••.•... • .•... 
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FREOUENCY 

Figure , ·3. LOAD REGULATION 

< 10 pprn , ±I O% hne change 

High, Low and Chassis bindmg posts on front and rea r 
panels. 

Front panel displa) labeled " UNCAL" indica tes when load 
exceeds 10 rnA. 

o"C \0 so"e 
-40"C to +75"(; -40"C .o +60"C with batteries 
Up to 80% relative humidity. O°C to 3S"C 
Up to 7()Sl, relative hum id,ty, 3S"C to SO°C 
20g, II millisec half·sine wave 
4.58.10 Hz - 55 liz 
o to 10,000 fee l - Operating 
50,000 feet - Non-Operating 

An optional rechargeable ballcry pac k will power the AC 
Refe.rence Standard for 16 hours. The battery pack is 
field installable. 

3- 1/2" high x 4- 1/4" wide x 12" deep 
(8.8 x 10.7 x 30.4 e M} (2.26 kg) 

Up to four 510A's can be mounted side by side and installed 
in a standard 19" EIA rack wnh optional accessory ears. 



APPLICATIONS 
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PHASE LOCKED AC REFERENCE STANDARD 

For accurate frtquency synchronization and multiple out· 

puts. 3 standard SIOA 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 transfo rmer coupled out· 

puts. Programmable phase reversal at each 1)( the eight out 

puts is also provided. Typical specifications for the SIOA! 
AA 8 fC as follows: 

Frequency: 

Output Voltage: 

Output Accuracy: 
Output Phase 

Relationship : 

Total Harmonic 
Distortion: 

Phase Lock Cap· 

400 Hz ±5% (other frequencies can be 

specified) 
IOV fms (eight outpUtS, transformer 

coupled) 

±O. I% 

o 0 SO o( ) o ±'I or I 0 ±'I programmable 

0.2\\ 

ture Range: :t5% about center frequency 

Sync Input Vollage : 24V rms 

Voltage : 

FLUKE 
4200 SEAlES 

PROGRAMMA8LE 
VOLTAGE SOURCE 

DIG .o.6SV DC 

• 
o to 4SV AC 

'MS 

PRECISION AC SOURCE FOR AUTOMATIC TEST 

SYSTEMS 
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The Model SIDA may be used as a reference standard fo r 

self calibration and verification of the ac measuring com· 
ponents within an automa tic test system. When used as an 

external reference for any of the Auke 4200 Series pro

grammable voltage sources, precise ac voilages from 0 to 45 

vOllS 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 shee ts or contac t your Fluke rep

resentative for further information. 

UNIT BEING _.'t;R:t' 
CALlBflATEO 

4::7'<7-:_ STANOAflO 

o 

THERMAL CONVERTER CALIBRATION 

The excellent short tem stability of the Model SIOA 
allows easy comparison and calibration of ac/ dc thermal 

converters without the need of complex bridge compara· 
tors. With the 5 1 OA and a stable dc source, the above sche· 

matic approach may be used to achieve high sensitivity at 
the galvanome ter for fa st and accurate thermal conve rter 

calibration. 



510A 

ORm RI~G I ~FORtll t'TlON . TIle 510A can provide 
0nl~ UI1C fixed frequency. Eight s\and:mJ fleqllelK'ie~ ;He 
Identifi,'J b~ uptioil numbe rs 02 through 09. AllY 

(Hiler sl11gJe freqllet1l'~ C;Jll be provided ~H1 special order for 
.\11 Jddition~1 dl:Jrgc uf $50. The 5lOA IImh the rcdJ:lrge
Jole b;lIter~ pad. I~ identified as 510A·Ol. Wh en ordenng. 
b;JlIC'rY pack scp:tra lcly fur fkld install:uion. suffix the 

01 l\l th :J "K:' e.g. 51OA·01 K. 

T~l order a ~IJnd;(rd frequency with no battery p:II,:k. spec

Ify the modd and 01'111 . .111. e.g. ·'5IOA-04 . 400 Itl AC Ref

Cn.'II1.:(' SlJIH.I:lfll." To urdcr:J SI~ndard frequency wllh the 

b:JIH.'ry pack optioll. dwp the Icadlllg lcro on the fre

q\lC'lh:} npll(lll numbl'!' :Jill! sliffix Ih;.' second tHUnDer (() 

the 01. e.g. "510A·014" Idcnufb J 400 HI hcqucm:y 

mudd \\llh rl'l'h:trgeahle baller~ P:I":I" . A spec ial fre· 

qll~n~'~ )hould be Idcnllfi~d Wllh spe":lfic nOlllen..:1alurc. 

q!. " \ l lld('[ 5 lOA (liT 510A·01 If a ballery is reqlBrcd) 

\\Ith a ~pcll~1 frcquell~'~ lit :!4.H k H/." 

PRlt l:: 

510A AC Referen..:e Standard. S565.00 

5 1 0A~0 I AC Reference Standard wi th Re· 

chargeable Hattery Pttck 

Option 
~OI K 

Field Installable Ballery Pack 

Ki t 

5680.00 

S 100.00 

One of Ihe following stand.ud frequency options arc pro

vided at no charge. Special frequencies rnay he ordered for 

an additional charge of S 50.00. 

Option ~O::; 50 HI. Opllon ~06 2.400 I-Iz 
Optio n ~03 60 liz OptiOn ~07 5.000 1-lz 
Oplion ~()4 400 I'l l. Opt ion ~08 19.100 1·11. 
Oplion ~05 1.000 Hz Option ~09 100.000 III 

Rack ~1 nun! ing Accessory K it (or onc 5 1 OA: 

M03·::!01·601 . S -1-0 .00 

Rack Mounling Accessor} Kit for twO SIOA's: 

M03·201·60J . S 40.00 

Rack Mounti ng Accessory Kli for three 51 OA 's: 
MOJ·206-604 . S 

Rack Mounting A..: ce~sor) 

M03-:!05·605 . 

Kit for four 51 OA 's; 

S 

40.00 

-1-0.00 

, . __ '0.7om--...J I' _______ 32.0om ________ ,1 
I" 4.2" 1 I·- 126" 

arT o " 
a .gem 
3.5" £a 

- 11.5" 
3.8cm 
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5408 

TRANSFER STANDARD 

~n' r:=::I-
~ 

Fluke "'lodeJ 5408 Is a thermal transfer type Instrument 
for precise measurement and caUbratlon 01 AC voll3~e 
and current, Incorporating design features for rapid, 
simple operation and positive prOtection from se\'e re 
overloads. Voltage capability of Model 540B Is O. 25V 
to lOOOV RMS AC In 14 ranges, With a frequency rall!;te 
from 5 cps to I Me. Basic AC 10 DC transfer accuracy 
is :to. Ol lf without the use of caUbr:l.llon curves Of cor · 
rection lables. 

The thermally responsh'e element of Model 5408 Is a 
specially constructed vacuum thermocouple, which IS 
protected from overvoltage burnout by a unique solld
state trigger-relay circuit. Up to 1500V DC or ru.tS AC 
may be applied on any rang:e without damage to the 
lhermocOI.Iple 01' other components. On the O. 5V range, 
this represents an overload of 3000 times range. The 
pushbutton protection disable switch lIlay be used to 
b)'pass the overvoltage protection circuit to ascertain 
that the effects of mode aging are not causing any conse· 
quential e rro r. 

Each input range of the 5408 may be used to measure 
voltages from 1/2 to I times the range setting. Maxi· 
mum galvanometer resolution varies between 0.00 12% 
of Input per scale division at I times range to O. 006'l of 
input per scale division at 1 2 of range setliIll". Galvano· 
meter used Is the rugged aU·solid-state Fluke Model 
SHB. Three gah'3.nometer sensitivuy ranges are pro· 
vided. A nlomentary·contact, center-orr toggle switch 
is also provided to disiliay ga lvanomete r deflection {or 
both O. 11:( and O. 01% of Input voltage, at any seHln!; of 
the galvanometer sensltlvlly switch. 

Model 5408 inciudes a solid-state sea rch Circuit with 
meter, for vlsuallndicauon at all times of percent of 
rated range Voltage. The search meter indicates when 
the overload ci rcuit has operated, by deflecting up scale 
into a red "o\'erload" area. After an O\'erload condition, 
the instrument Is returned to normal operation Simply 
by setting the "mode" switch to the off position. 
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FEATURES 

o Ol'l AC{DC transfer Accuracy 

Thermocouple Oven'oltage Protection 

Fl'equency Range 5 cps· I MC 

Ail solid-state including Fluke 
Galvanometer 

Less than O. Ol C{: DC Reversal 

Single configu ration for I'ack or 
bench mounting 

P(.) larlty Re\'ersal Switch 

Protection Disable Switch 

APPLICATIONS 

L:lboratol'y Standard 

Laboratory calibration and measurement 
oC AC voltage and current sources 

Field, portable and productIon line AC 
calibr ation and measuI'ement 

The basis of t ransfer conlparlson in the Model 540B is 
alwa ys I to l; that is, AC and DC voltages are always 
placed across the same portion or transfer circuit . 
Thus, accuracy Is independent of range divisi on ratios. 

DC reversal oC the thermocouple is less than O. 01% of 
input voltage. Fo r convenience, a '·push·to·reverse" 
switch reverses polarHy of DC Input. 

For precision AC current calibration and measurement, 
Fluke offers a series of Model A40 current shunts which 
plug in to front panel terminals of the S40B. Current 
range is 2.. 5 milliamperes to 20 amperes v.ith 14 shunts. 

Model 5408 Is equipped with a high frequency thermal 
COn\~l1.e l·lnl)ut jack so lhat the bralvanometer and Undeck 
refe r ence supply may be used with Fluke Model AS5 
Thermal Converters. Nine ASS converters cover a 
range Crom O. 2SV to SOY, with a frequency response 
to 50 lo.tC. 

The 5408 is equipped with resilient feet Cor bench mount
ing and portable use. Panel extensions with handles are 
available for I'llck mounting the Instrument. Kit pal'l 
number Is 5408- 103. 



VOLTAGE RANGES: 0.5, I, 2, 3, 5, 10, 20, 30, 50, 
100, 200, 300, 500, and 1000Y, with each range useful 
from 1/ 2 to 1 times rating. 

ACCURACY: 

Rang. 

AU except tOOOY 
lOOOY 
1000Y 

0.5 thm SOY 
20 thru SOY 

0.5 thru lOY 
100 thru 500V 

Frequency 

5 cps - 50 KC 
5 cps - 20 KC 

20 KC - SO KC 
SO KC - 100 KC 

100 KC - 500 KC 
100 KC - lto.'1C 

50 KC - 100 KC 

AC/DC DiHerence 

.i:0.01% 

.i:0.02% 
foO.04ct 
*0.05% 
:to. 10% 
:±-0.1% 
-;to. 20%: 

CALmRATIQN: Each range Is adjusted to be within the 
above deviations from zero error as defined by refer
ence standards maintained by the J ohn Fluke Standards 
Laboratory and periodically calibrated by the National 
Bureau of Standards. These ac/ dc dlfference figures 
do net include lhe National Bureau of Standards random 
and systematic er r or uncertainties. John Fluke or 
NBS test reports to the nearest O. 01C( 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 ol range 
selected. 

lNPUT IMPEDANCE : 180 ohms/ volt of input. 

POLARITY: Reversible via front panel pushbutton 
switCh. 

GALVANOMETER: Fluke MOdel MIB solid -state elec
tronic type. 

GALVANOMETER RESOLUTION : 
o 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% 
0{ Input at I~ 0{ rated current or voltage. Less than 
O. 03'{, at 50% of rated cu rrent o r 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. 

ELECTR ICAL DESIGN: All solid-state. 

POWER: Sell contained rechargeable nickel-cadmium 
cells for complete Isolation from power systenl. 200 
hourscioperatloo on full charge: 16 hours ctlarglng time: 
115/ 230 vac ±1(P.., 5010440 Hz, appro:umately 7 ..... atts. 

HIGH FREQUENCY THERMAL CONVERTERS: Nine 
John Fluke MOdel ASS High Frequency Thermal Con
verters are available [or use with the Model 5406, 
extending the frequency response to 50 MC. One is 
pro\'ided for each voltage range of the 5406 from 
0.5 volts to SO volts, and may be used from 1/ 2 to 
1 Urnes the rated voltage. Te chnical data for the 
A55 series will be furnished upon request. 

CURRE~"T SHm-.-rS: Fourteen nuke Model A40 Current 
Shunts are availab le fo r use with Model 5406, for 
cur rent transler measurements over a 2.5 rna to 
20 amp range, frequency range 5 cps to 100 KC, with 
a basic transfer accuracy of :1:0.03'1 . Technical data 
upon request. 

SIZE: 7" high x 17" wide x 7-J/ 4" deep. (19" wide with 
5408-103 rack mountiru,:: klt installed.) 

PRICE: Model 5408 (with rechargeable battery pack 
installed and Including power cord) S1195. 00 

Model 540B-110 Rechargeable Battery Pack 
(for retrofitting ear lier units) $150.00. 

5406-103 Rack Mounting Kit, SI S. 00. 

All prices f. o. b. factory , Mountlake Terrace, Wash. 
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Calibration Systems 7105A 

(DC VOLTAGE & RATIO CALIBRATION SYSTEMS) 

FEATURES: 

• 5 PPM Accuracy 

• Traceable to NBS 

• 0 .1 PPM Resolution and Ratio Accuracy 

• Self·Calibrating 

• All System Instruments are Fluke Solid State 

• Functional Enclosure for Se lf-Contained Operation 
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APP LI CA TI ON 

Voltmeter Calibrator 

Power Supply Calibrator 

Differential Voltmeter 

Ratio Calibrator 

Self-Ca librating System 

Null Detector 

VOLTMETER CALIBRATOR 
""Ll 
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7105,0. 

RANGE ACCU RAC Y 

1. 1 "" 
8ppm 

1.0 kw 8 ppm 
"0- 6 ppm 
'00 _ 

5 ppm 50 _ 
5ppm ' 0 _ 
Sppm 

1. 1 y Sppm 
1.0 y 5Ppm~ 
0.5 y 6 ppm 3 
0. 1 y '~m 

Standard Cell not supplied. 

Self-Calibration capability of system 
allows user to obtain stated accuracy 
al any time. 

7105A • 

5 ppm up to l00 v, 8 ppm up to 1.1 kv 

5ppmtol00v 

20 ppm to 1.1 kv 

0.1 ppm of input 

yes 

19 Ranges, 1 uv 9 Ranges, 10uv 
to l kvin l , 3, tolkvinl . 10, 
sequence (using sequence (using 
845 ARI 335A) 

'Standard Cell not 5Upplied 

POWER SUPPLY CALIBRATOR 

" QIM!H" 

.9-. .-
• • "ilkl' 

•••••• 

NOTES 
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RANGE 

1. 1 kv 
1.0 kY 500 _ 
'00 _ 

,,-' 0 _ 

5-
1.1 v 

Plus loading error. 

, 

'O<.u )\.j .... ~ 

l lilil ••••• 
" 

I, 

.... CCURACY 

7ppm 
7 ppm 
5 ppm 
4ppm 
4ppm 
4ppm 
4ppm 
4 ppm 
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Standaro Cell uncertainty not included_ 
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DIFFERENTIAL VOLTMETER 
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CELL ERROR AND 33$A INSTABILITY 
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" 5" SETTING OF 720A 

·Svstem 7105A has two Null DetectOfs to con tin
uously monitor the 335A's EMF while measuring 
E input. 

NOTE : The 335A may be used as a different ial voltmeter, with accuracy of ± (20 ppm -+ 10 uv) on the 10 yolt range, 
±.(20 ppm + 20 uv) on the 100 volt range. and ±.(20 ppm -+ 40 uvl on the 1000 volt range. 

RATIO CALIBRATOR 
.nVIN· ,lotoO NUll 

IHl '.AIU~ (0.-', 011. 

r;;;;;-I ~" ~ t ,. -, -"" = 

l , I VOo.!OGt 01.,0(' 

-
)~ 
~II"'" ~ I ---

SPEC IFI CATIONS: (720A S " 1.1 to 0.1) 

ABSO LUTE LINEAR ITY 0.1 ppm of input 
RESOLUTION 0,1 ppm of input 

INPUT TAPS 1.1&1.0 
MAXIMUM INPUT VOLTS 1.1kv&1.0kv 
INPUT RESISTANCE 110 k& 100k 
POWER COEFFICIENT 0.2 ppm of input/watt 
TEMP COEFFICIENT· · 0, 1 ppm of inDlltJOC 
STABILITY·· 1 ppm/year 

MAXIMUM RATIO BETWEEN 720A AND TEST DIVIDER 
RESISTANCE USING 121A IS 4000: 1 

•• Self-Calibration of 120A removes linearity deviations 
caused by time or temperature. 
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TRACEABILITY VIA SELF-CALIBRATION FEATURE 

I NBS I 7105A SYSTEM CAPABILITY 1 
... ST D. j • .. • 

I CELLJ I , 
I 

I 750A - RATIO rCali. ABSOLUTE [C3! ' 
VOLTAGE 

720A 
brate linear ity) ibUle via sid cell f 15 to 10 ppm) 

Self Conta ined Whealslone. 
Bridge used 10 Ae llO Calt- 335A 

I brate all 'A ' & ' B' dtck reo RATIO fLin- A BSOL UTE {Cal· ~ 
VOLTAGE 

I sist ers Wi th in 0 .1 ppm of 
eer' ly 0 '9n5.) ,bra t. R,ngel.) 120 ppm) 

each o the r ; thereby estab-
li sh Ing the absolu te li neat' -
Ity o f the 720A 721A 

LEAD 
RATIO 

COMPENSATOR 10.1 ppm ) 

NULL DEl ECT 0 R 7105A with 845AR and 335A NULL DETECTOR 

DESCRIPT 
P RIC E 

RANGES (19) luvtolkv (9) lD uv to 1 kv 
in 1, 3 sequence in " 10 sequence 

RESOLUTION 0.2 uv maximum 0.5 uv maximum 

INPUT 10 megs up to 100 mv 1 meg up to 1 mv 
RESISTANCE 100megsup to 1 kv 10megsup to 100mv 

lOU megs up to 1 kv 

ISOLATION 101 2 ohms (input can be floated 1100 v) 

RECOROER Isolated recorder output 

ION AND 
7105A 

VOLTAGE SOURCE 335A 

NULL DETECTOR 845AR & 335A 

VOLTAGE DIVIDER 750A 

KELVIN.vARLEY 720A 

LEAD COMPENSATOR 72 1A 

CABINET Controlled heat·rise cabinet with lead storage drawer 

ACCESSORIES Test leads supplied 

POWER 115/230 VAC ±lO%, SO-440H z 

ENVIRONMENT 23°C ± looC, up to 70% RH 

DIMENSIONS 29" High x 20" Wide x 23" Deep 

WE IGHT (Approximate) 130 Ibs 

PRICE 7105A . $7355 7105A 502 • $575 

NOTE : Standard Call not , uppUad 

See appro priate FLUKE TECI-INICA L OA TA F I L. E for fu rther Information regerdlna F luke Intt ..... menl'l 
used In . yltam. 
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KELVIN-VARLEY 
VOLTAGE DIVIDER 

~. ,. 

I, GCI 
... 

• .. '"'' .... • . .. 
. ~. -• • . 

FEATUR ES 

• ±O. 1 ppm ABSOLUTE LINEARITY 

• O. 1 ppm RESOLUTION 

• SELF-CALIBRATION 

• llOO-VOLT INPUT RATING 

• ll-WATT INPUT POWER RATING 

APPLI CATIONS 

Calibration of Ratio Devices, Bridge Elements, 
Voltage Dividers, and Precision Potentiometers. 

SYSTEMS APP LI CATIONS 

720A 

• 

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 laooratory. Abso
lute linearity of O. 1 ppm, temperature 
coefficient of linearity of O. 1 ppm/o 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 O. 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 720A 
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 r e 
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 r esistors accessible from the front 
panel. A Wheatstone bridge and the 
necessary sw itching 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 O. 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 
720A are such that state-of-the-art line
arity and stability are maintained without 
sell -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, th e resistors making up each 
succeeding decade are selected and 
matched to produce a completely matched 
divider. 

The gr eat care taken in the construction 
and matching of resistive e lements re 
sults in the excellent linearity speci
fications of the Mooel 720A shown graphi
cally in Figures 1 through 4. Absolute 
linearity is ±O . 1 ppm of input at dial 
settings above O. 1 as shown in Figure 1. 
The temperature coefficient of linearity 
shown in Figure 2 is ±O. 1 ppm of input/ 
° C for dial settings above O. 1. Figure 3 
shows the power coefficient of linearity 
which is ±O. 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 O±l ppm/year 
at dial settings above O. 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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720A SPECIFICATIONS 

RATIO RANGE: 010 1,0 (1.0 Inpul tap) and Oto 1.1 
(I. I Input tap). 

RESOLUTION: 0.1 ppm of Input with 7 decades. 

AIlSOLUTl:. L1:-.I::ARITY (at calibration temperature and 
without the us~ of a correct ion chaz'l): " 
1:0. I Ilpm of Input at dial seltit\!;s of 1. 1 to O. l. 
;1:0.1 (lOS) 1,3 of Input at dial settings (S) of O. 1 to 0, 

ABSOL UTE Ll NEAHITY STABILITY (without seJ(M 
calibration): t 1.0 ppm of input year at dial settl!l!:,S 
01 I. I to O. I. 
±1. 0 {lOS)2 J ppm uf Input year a t dIal seltinl;S (S) uf 
O. I to O. 
NOTE: The seli·calibratlOn procedure may be used at 
anytimetu resel absolute linearity to to. 1 ppm ul l!lput. 

TEMPERATURE COEFFJ CIE~'T OF LIKEARITY: ::0. I 
pplll of inllUl C maximum at diaL SelUIlgS of I. 1 10 O. I. 

SHORT ·TERM LINEARIT Y STA BILITY : Under typical 
conwuulls III a standards lalJoratory ennronment (tem
perature maintained v.ithin d Cl and With an applied 
voltage 01 up to 100 \"olts, stability of linearity IS O. I 
ppm 30 days. 

POWER COEFF ICIENT OF LINEARITY ; -::0.2 ppm of 
input walt maximum at dial settln~s of 1. t to O. t. 
%0.2 (105)2 ppm of Input watt maXImum at dJal settlnA:s 
(S) of O. I to O. 

l\'lAXlM UM E:-;'D ERRORS : 
Zero erro r , at OUII)ut low: 0.00<1 ppm of tIlJlut. 
Zero errO l', al Input low: 0.05 ppm of Input. 
Full-scale e rror: 0,05 ppm of input. 

THERMAL VOLTAGES: !'-0 . 5 u\' maximum . 

MAXlMUMINPUT POWlR: 
10 waH" un I. 0 Inpultt'rm lnal. 
11 watts on I. 1 WINI terminal. 

~1AX1~tu~' INP UT VOLTAGE: 
1000 volts On 1. 0 hljlUt term inaL 
1100 \'olts on l. 1 Input termin31. 
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BREAKDOWN VOLTAGE: 
2000 \'vlts to ca!;c at 10.000 {eet. 
2500 volts to C3se at sea le\·cl. 

INPUT RESISTANCE: 100 kilohms :0.0050( al l. 0 Input 
terminal at 25 C. 
110 kilohms to. 0051~ at 1. 1 inllut terminal al 25 C. 

TEMPERATURE COEFFICIE NT OF INPUT RESIST
ANCE : ,. 1 ppm C maXlIllUm. 

MAXIM UM OUTPUT RESISTANCE: 66 kiJohms. 

OPERAT ING TE~IPERATURE RANGE: 0 C to 50 C 
(32 F 1'1122 F). 
r-.'"OTt;: WhClllhl' .\II.H.lcl 720A I~ used al temperatures 
below 15 C (59 FI 01' aUO\'e 35 C (95 Fl. the ranl!c of 
the caUbrauon adjustments may be exceeded and hrl(!al"lt)' 
must be derated O. I pJlm C lrum the cailbrauon tem
pCl'ature. 

OPERATING H U~lIDITY RA:\GE: t.:p to 70' relative 
hUillldlty 3t 35 C (95 f) (no deratlnl.;:-). 
UII to 80', rel3tln: humtdll\" al 35 C {95 Fl. 
(0. I (l1)m (JI 11I1)ut lluearlt\" d(;r;HIIlI!) betwcen 70', and 
80', relaU\'e hUIlHdlly. 

STORAGE TEMPERATURE RA:\GE: -3<1 C 1070 C 
(-29 F to 158 FL 

SHOCK: Meets requi n:n1cn1s vi ~UL-T -945A and :\llL· 
S-9018, ri~ldly lllilunted ur rack mounted With slides. 

VIBRATION : t.lcels reqUIrements of MIL-T-945A, 
rL~l(lly mounted UI' rack mounted with slides. 

SIZE: 5- 1 4" rack muullled.(I<1 . 0 x 48. 2 x 33 . 0 em ) 

WEI GHT : 18 l)Ounds.(8.1 6 k~) 

PRlCE : 81695.00 
All prices r. (l.b. facto r y, Mountlake Te rrac e, Wa sh . 

Aus(llut(:! !ineant)' IS defined as the linearity between 
maximum and mlmmum output \·ol tages. 



721A 

LEAD COMPENSATOR 

• 

FEATURES 

• 4000: 1 Maximum Resistance Ratio 

• Mode Switch lnterChanges Divider Leads 

• 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 staIXlard divider to the lotal 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. 
U this proportion is not maintained. the comparison 
will be nonlinear. 
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The Model 721A is easy to use. First, the di
viders and power supply are connected through 
t he 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 Cull scale and the 
high balance controls are adjusted to produce a 
null. Finally, the dials are returned to zero and 
t he low balance is re che cked. The dividers are 
now ready for comparison of absolute linearitYi 
the lead resistance, contact resistance, and end 
resistance have been compe nsated. 

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 fo r 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 g rounds the 
wipers of the line adjust potentiometers to permit 
balanci ng out thermal voltages in the measuring 
circuit. 



721A SPECI FICATIONS 

RESOLlITiON OF RESISTANCE COMPENSATION: 
0.1 milUohms. 

MAXIMUM RATIO BETWEEN DIVIDER RESIST
ANCE: 4000: 1. 

MAXIMUM ALLOWABLE LEAD RESISTANCE: 
150 milliohms. 

MAXIMUM DIVIDER VOLTAGE: 1500 VDC. 

FlI\'E CONTROL: to-turn 150 milliohm slide wire. 

COARSE CONTROL: IS-position switch. 

MODE SWITCH: Reverses divider terminals so 
that dividers may be connected without r ega rd to 
which has the hi gher resistance. 

DINDING POSTS: Gold plated copper. 

OPERATING TEMPERATURE RANGE: Oa C to 
.,. 50¢ C. 

STORAGE TEMPERATURE RANGE: _400 eta 
+70a C. 

RELATIVE HUMIDITY: 0 to 80%. 

VIBRATION: Meets requirements of MIL-T-945A, 
rigidly mounted o r rack-mounted with slides. 

SHOCK: Meets requirements of MIL-T-945A, 
rigidly mounted or rack-mounted with slides. 

ALTITUDE: 10,000 feet ope rating; 50,000 feet 
non-operating. 

FUNGUS NUTRlENTS: None. 

MERCURIC COMPONENTS: None. 

VOLTAGE SWITCH: Removes input voltage and 
ground wipers of fine adjust potentiometers to 
allow null detecto r adjustment lor 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: 8335.00, r.o.h. factory , Mountlake 
Terrace, Washington. 

POWER SUPPLY 

MODE 

R STD < R TEST 

HIGH BALANCE 

COARSE 

FINE 

R STD> R TEST 

o 

o 

REND 1 

o VOLTAGE 

ON "::L0FF 

B FINE 

REND 2 

T DETECTOR 

lOW BALANCE 
COARSE 

o 

LEAD 4 

"-------"v'\v"',~J\J'V'\I\.NV../'vNV'-"/\" "-------<> 
REND 3 UNKNOWN DI VIDER REND 4 

FIGURE 1. DIV IDER CALIBRATION SET-UP US ING FLUKE MODEL nlA LEAD COMPENSATOR 
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DC Reference Standard 731 B 

APPLICATIONS FEATURES 

• Standard Cell Substitution. • 2 PPM Transfer Accu racy 

• Test Amplifier Gain and Stability • 30 PPM Absolute Accuracy for 1 year 

• Verify Calibration • Wide Temperature Operating Range 

• long Term Stability Tern 
• Short Circuit Proof 

• line and Battery Operation 



The Fluke Model 7318 DC Rel.rence Standard ,5 ' lolid nate ver· 
sat,l. inllrUment providIng standard cell acc::urllCY, but util,zes the 
exc.lI.nl perlormancecapab,lilies 01 the lalelil solod SIIIle technol · 
O!IV . Tha instrument furn,shes e v'rlew 01 prec.s,on '0'011,9" WIth 
Iwtcked outOUt r,nges including 1,0; 1.018 t .l.E; 1 .019 + .l.E; 
10.0; end .6.E '0'0115. Delta E IMI prov.de$ ,v,riable outPUt 01 
o through 99911V which is eilher added to th. voltege of, sund
ard cell tremfer or may be used dlfeetlv as • low level lourc. nable 
de volt'gI. 

SPE C! FI CATI ONS 

OJtput Volt 'iII: 

Rlnges 10.0 
1.0 
1.01S+ ~E 
1.019+ 6E 
.lE 1+0 to 999 IN WIth 1 IN rnolu· 

t,onl 

OJtput Accuracv : • • Absolute accuracy at 23 C1.I C 
Ifter 30 minute warm-up 

R1nill P .. iod 30....,. 90 deyl I Vear 

'OV :: ' 0 PPM ::. 15 PPM ±JO PPM 

IV 1.10 PPM i l 5PPM !.3O PPM 

1.018+~ !.IO Pf'M ±I5 PPM .:.30 PPM 

1.019+.:lE 1.10 PPM 1.15 PPM 1.30 PPM 

aE , 2W 

Trand. r Aceuracv: ...!..!!!... 
Billweenuandardcaillion I.OIsv+6E 2ppm 
Ot 1.01 9V t aE rangll' 

8etween standard cell end 1 V OUtPUt. 3 ppm 

Between 10V O<ltpUtlfld "endlrd cell 
or IV output: Sppm 

T. mpe. ttu .. Coefficien t : 

•• • Len thin I PPM/C . 10 C to 45 C .... .. .. .. 
Less than 2 PPM/C . 0 C to 10 C .nd 45 C to 55 C 

Output Cu r",", : 

10 Volt Range: 
The 10 volt ran \lll i, used in eppllctlt,ons where some de· 
gree of loading is placed on the Relatlnca Transfer Stand· 
.rd wch 81 a Kelvin Verley Divider or othar resinanc. net· 
works. 

LOlding Effsct on the 10V Range: 

Load R. 

100Mfi: 
10Mfi: 
1M>! 

OJtput Chlnge (PPM) 

0. 1 Mfi: 
10 KfI: 

IV, 1.018V.1.019V Ranges: 

o 
0.005 <0:: 0 

.OS 

.6 
S 

T he Ref.rence Transf" Stlndard is dlligned to perform 
• s I standa rd cell and there lor. 'I ,nt.nded to opgrate into 
e high impedance on the IV , 1.018V and 1.019V ranQlS 
drewing minutecurrenu. This Impedance is uWllly inf,n
itY II in potentiometric circuits, 0' ,in other epplocilt,ons 
should be.t lellt 100 M.gohmsto prevent source loadIng. 
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ab50lute accuriICV on anv output of 30 ppm per year . Inco,porll 
ing Fluke c\e$ign experience with rel·ampli ilnd stable r""tors. the 
Model 7318 may be uliolld II I PQrubie sundard cell or de volt. 
"f.,ence standard m unusu.IIV dem.nding phvs.cal environ",.nl,1 
conditions for appliClllons which reoulre state-of·the·ilrt accuracy 
.nd IIlbiliW. 

The DC Relerence Slilndilrd Is OJ)ereted from the line or In tern.1 
reehargeabla batteries which Ire Included In 11'1. Il8ndard unit. 
Rack mounting in !IIlnda,d 19" EIA rICks of 1,2 , J, or 4 units 
lide-by·side is av.ilable. 

Sou rce Resin anc.: 

10V R.nlll ~ < 0 .07r.! 

lV.I .018V .1.01 9V.6ERanges < 1 kfl: 

Ou tput Protec tion : 

The output may be shorted mdelin,,,lv withoul damage 
to ,n!trum.nl . 

U ne Re~lation : 

Len than 1 PPM for !.1~ lone vanation. 

Ripple 8. Noil': 

Less than I PPM p.p Dc to I Hz 
Less than 20 ~V RMS I Hz to I MHz 
Except <70~V RMS (ill0Voutput 

Cornmon Mode RejeetJon : 

120 db at DC 
100 db al 60 Hz 
85 db at 400 Hz 

liIQI, tion: 

Output may be floated up to 500 VDC between chessis 
ground ilnd QUa,d 

Calibrl t ion AdjUSImenl: 

Separate internal adju$lmants fot the 5 output voltagel_ 
Front pan.1 adlustment common to all vol tagM ,ncludir'lg 
lhoe 1 O.OOOV OUtPUt. 8",e reference adjustments acces' 
sible from the front pan.l. 

T, mparlt ure/Humidity : 
• • +0 IY to +55 ~ ooerallng 

- 40 C to·60 C non·ooerttong. 
Up to 70% RH lor temperetures" 35"C 

Shock 8r Vibration: 

Meen reQUirements of MIL·T·21200L 

Terminals: 
Three flve·wav binding pasu for !H)litive. negativ •• nd 
guard. All IImnlnals e .. solid coppe, wi th gold flal h. 

Bettery Operation : 

Rechargeabll nlcke-I-cedmium batteries provide It Illn 
30 hours of continuous operat.on. 

Inpul Power: 

Sin : 

W.ight : 

Prices: 

115V or 230V 1. 10 VAC. 50 to 400 Hz single phHII or 
,nlernal bauerV oparltion. 
6 watn maximum, 120 M, maximum 

3W' h.gh x 4%" wide x 12" (iHp. 18.8 x 10.7 x 30.4 em ) 

5lbs. (2.26 kg) 

Model 73 18 $495.00 

Rack Mounting 
Kin: 

No. of 7318', mtd . 
on. (Iingl. ) 
twoh,de-bv-sida ) 
three (.,cIe-by·side) 
four lsode-by ·lide I 

Kit No . 
M03-201-601 
M03-20Hi03 
M03-2Q6604 
M03·2Q5-605 

Ptice 
S 40.00 
S 40.00 
S 40.00 
S 40.00 



750A 

REFERENCE DIVIDER 

. " -
"t :' " , 
" • 

• 

FEATURES 

• ACCURACY :i:O . OO1 % OF OUTPUT 

• SWITCHED INPUTS AND OUTPUTS 

• OVERVOLTAGE PROTECTION TO 2 KV 

• 3-1/2 INCH RACK HEIGHT 

• STANDARD CELL REFERENCE OUTPUT 

• CALIBRATION ADJUSTMENTS PROVIDED 

Model 75QA is an extremely accurate and stable 
reference voltage divider for calibration of pre
cision OC voltmeters. volt boxes, OC 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 
lloo volts to 0, 1 volt. In addition , the unit has a 
separate ootput which covers the range of 1. 017000 
volts to L 019999 volts in microvolt steps, so that 
the divider may be standardized directly to any 
known standard cell EMF. 

185 

The instrument incorporates a solid-state over
voltage protection circu it 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 
con trolled in the divider string to better than 
Ippm /o C. Nominal divIder current Is 1 milli
ampere , and power dISSipation per resistor Is 
held to a low value . 

Usability of the Mode l 750A is enhanced by the 
switching of input and output taps. Switching not 
only makes operation eas ier and laster but also 
eliminates the change In resistance when a lead is 
moved from one blndlng post to another as well as 
the potential hazard of moving the lead. 

Although the 750A has excellent laboratory stand
ard specUlcations, portable and field use appli
cations are made possible through excellent elec
trical and mechanical design , including establish
ment of severe environmental parameters. 



750A 
SPECI FICATIONS 

INPUT VOLTAGES (SWITCHED): 1. 1, 5, 10, 50, 
100, 500, 1000, IlOO VOC. 

OUTPUT VOLTAGES (SWITCHED): 0.1, 0.5, 1, 
1.1, 5, 10, 50, 100, 500, 1000, 1100 VlJC. 

STANDARDIZING OUTPUT: 1.017000 to L 019999 
VDe In 1 uv steps. 

DIVISION RATIO ACCURACY AND STABILITY 
(Referenced to Standard Celt Tap): ±(O. 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 CURREl'\'T ADJUST: Coarse and fine fronl
panel rheostats provide an Input voltage adjustment 
span of 10 mv with better than 1 uv resolution. 

OVERVOLTAGE PROTECTION: Up to 2 KV may 
be applied on any range without damage . 

OPERATING TEMPERATURE RANGE : 15~ C to 
35° C. 

TEMPERATURE COEFFICIE NT OF OUTPUT: 
±1 ppm;o C ove r operating range. 

INITIAL CALIBRATION TEMPERATURE: 23°C 
:t l d C. 

STORAGE TEMPERATURE RANGE: -30° C to 
+700 C. 

HUMlDITY: 0 to 70% 

SHOCK: Meets 20g, 11 milUsecond tests of MlL
E-4970A . 

VIBRATION: Meets 10 cps - 55 cps tests of !l.ll!... 
T-945A. 

POWER: Two 6.75 V mercu ry battenes powe r 
overvoltage protection ci rcuit. Recommended 
replacement interval is 1 year. 

SIZE: 3-1 / 2" hi gh x 19" wide x 13" be hind panel. 
( 8.8 x 48.2 x 33, 0 em) 

WEIGlIT: 16 pounds ( 7.25 kg) 

PRICE: 1295. 00 All prices are r. o. b. fa ctor y, 
Mountlake Terrace, Washtngton. 

-• -• -• 

SIMPLIFIED SCHEMA TI C DIAGRAM - MODEl 750A 

186 



845AB 
845AR 

HIGH IMPEDANCE 
VOLTMETER/NULL DETECTOR 

-' • •• ,,'R 

:f • 
645AB 

845AR 

FEATURES 

• l00M"nd 10M I"pul Resistance 
• 1 uy - IOOOV End SeQ'" Ronges 
• Input Isolation 1012 Ohm. 
• Grounded Recorder o..lp.1t 
• RechQrgeoble Battery Operation (Model 84SAB) 

APPLICATIONS 

• Standardi",a!ion of Voltage Dividers 
• j"lercompori.on of Standard Cell. 
• Ratio Measurement. 
• Voltoge Meosuremer>ls Wi th A DC Calibrator 
• General Purpose TroOlidorized Voltmeter 
• Isolation Amplifier 
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JOining the line of Fluke aU- sclid-state null detectors 
are the Models 845AB and 845AR, designed for ex
tremely high input Impedance, sensitivity, and iso
lation. Model 845AB operates either Crom the line or 
from built-in rechargeable batteries; Model 845AR Is 
a line-JXlWered rack -mounting version, with 3-1/2 inch 
panel height. Both olter 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. Soorce 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 gene ral purpose transistorized voltmeter. Recorder 
output provldes:l:l VDC for end-scale deflection with 
:1:0.5% linearity and does not aifect 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 e ither 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 ctivider and 
filler circuit to a pholo-choppe r -stabilized amplifier. 
The input filter minimizes effects of source noise and 
provides a response time better than null detectors with 
input resistan ce an o rder 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 gua rded including the power supply and 
recorder output which ope rate through gua rded trans
fo rmers 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 cont rol 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 845A8 is 7 inches h.1gh, and hall-rack 
width for side-by -side mounting with optional brackets. 
Model 845AR is deSigned for full -width mounting in a 
standard EtA 19-inch rack, with a compact 3-1/2 inch 
panel height. 



RANGE: I uv through 1000 VDC end scaLe in nineteen 
ranges, using Xl and X3 progression. 

INPUT RESISTANCE: 100 megohms on 300 mv range 
and above; 10 megohms on 100 mv range and below. 

ACCURACY: Model 84SAB 
:1:(2% end scale +0. I uv) 

Model 845AR 
:1:(3% end scale ... 0. 1 uv) 

MAXIM UM METER NOISE (Input Shorted): 
Range Noise (peak·peak) 

luv 0.20uv 
3uv 0.2Suv 

10 uv - 1000V 0. 30 uv 

Jl.1ETER RESPONSE TIME: 
Range 
I" ,,, 

10 uv - 1000V 

(to 90% of reading) 
Time 
~. 
3 sec. 
1-1/ 2 sec. 

INPUT ISOLATION: Better than 10 12 ohms at less than 
SO% relative humidity and 2S· C regardless of line, 
chassis or recorder grounding. Bener than 1010 ohms 
up to 80% relative humidity and 35" C. With driven 
guard, isoLation improves by at least one orde r of mag
nitude up to 1013 ohms. Either input terminal can be 
floated 1l00V off chassis ground. 

DC COMMON MODE REJECTION: Better than 160 db, 
input short-circuited, 80% relative humidity; better 
than 140 db, open-ci r cuited, 50% relative humidity; 
better than 120 db, open-cirCui ted, 8Cfl; 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: (50 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 O. 5% of end scale. Sow-ce 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 IS" C to 35· C. Within all specifications 
from O·C to SO" 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 IS" C 

lBB 

Input Isolation - 109 ohms at SO" C and 80% relative 
humidity 

DC Common Mode Rejection - derate by 20 db above 
3S· C 

STORAGE TEMPERATURE RANGE: Model 84SAR, -40" 
C to +70· C; Model 845AB, -40· C to +50·C. 

STABILITY OF ZERO: Better than O. IS uv/ hr.; better 
than O. 3 uv/ day. 

TEMPERATURE COEFF1ClENT OF ZERO: Less than 
0.1 uv/o C [rom 15° C to 3S· C. Less than O. 2 uvj" C 
[rom OD C to 50· C. 

ZERO CONTROL RANGE: :1:5 uv minimum. 

RELATIVE HU",UDITY: 0 to 80%. 

SHOCK: Meets 400 lb. hammer blow tests of MIL-T· 
945A and MlL-S-901B. 

OVERLOAD CAPABILITY: Up to 1100 VDC may be 
applied on any range. Typical recovery time is 4 sec
onds. 

INPUT POWER: Model 84SAR - 115/ 230 VAC :l: 1C1lJ, SO-
440 Hz, approxim~ely 3 watts. Model 845AB - recharg
eable battery or 115/ 230 VAC :1:1 0% . 50 - 440 Hz , ap
proximately 6 walts during recharge (40 hours operation 
on full charge, batteries trickle-charged while instru
ment operates [rom power line). 

MOUNTING (Model 84SAB): Resilient feet provided for 
bench and portable use. For slde - by-side ELA Rack 
Mcunting of two units, add Adapter Kit 88lA-l03 (in
cludes handle-brackets and key plate). For EtA Rack 
Mounting of a Single unit, add Adapter Kit 881A -I02 
(Includes brackets with handles). 

MOUNTING (Model 845AR): Standard ElA relay rack. 
Resilient feet pr ovided for bench use. 

SIZE: Model 845AB - 7" high x 8-1/2" wide x 8" deep 
(19" wne in rack configurations). Model 84~AR - 3-1/2'· 
high x 19" wide x 8- 1/4" behind panel. 

WEIGHT: Model 84SAB - 10-1/ 4 Il>s. 
Model 84SAR - 9 lbs. 

PRICE: Model 845AB - $560.00 
Model 84SAR - $560.00 
Rack Adapter Kit 881A -I03 - $15.00 
Rack Adapter lOt 88lA-I02 - $25.00 
Low Thermal Cables A_7l - 824.00 

All prices are f. o. b. factory, Mountlake Terrace, 
Washington 
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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 reliabi lity 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 rnA. 
AU instruments incorporate over·current protection circuits 
wi th 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 sectie·n. A brief synopsis of these instru· 
ments is given below : 

!-IIGH VOL lAGE POWER SUPPl iES 
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Programmable PoWer _ OAC~ 
4200 Serie~ 

• 
• 8CD Or 8in.,y 2', Complement COding 

ISO/arflQ Digital ContrOl of AC and DC E 

xternal Sources Up to 65 VOlts at lamp Or 170 Volts at JS amp 
Front Panel Program DisPlay 

FUll." Guardf1d 

MlIlriple-Unit A.ddreSSing 

IOOUV ReSOlUtion CaPability 

30 to IIOUV ReSponse Time 

• 
• 
• 
• 
• 
• 

I 
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WHAT IS A POWER DAC? 

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, accu racy, low programming noise, 
true current limi t ing. isolated cOfitrol logic, ae or de external 
reference capability and appropriate digital control and 
response signals assure optimum performance for a broad 
fange of applications. Protection is built in to allow the 
POWER -DAC's to be operated in series o r parallel . just like 
batteries. Current sink capabil itv coupled wi th the program
mable current limit feature, allow them to be used as 
dynamic loads. The POWER·DAC's wi l l operate with up to 
1000 volts between chassis ground and guard (normally 
connected to the output low terminan 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 421 0A and 4216A offer 16 volt, 100 mA capability. 
The 4250A an d 4265A provide up to 65 volts at I amp. 
Models 4270A and 4275A provide 11 0 volts at 0.5 amps. 

I~ 1 

I 
---""'-- j I ~ - II 

~ 
al POLAR lUT 

REF , ...... -, NETWORI'. ~ PUT I 'IOVDC ------J LADon. ::E ~ A"'PL ·>- 1 ~ 

"'1M I ,-~ l.-- I ~, ~CURRENTI I 
IN·j ~O~'"',,'.Me'~ .. _ .. L'''''T eo> L ~ .~_ _ al!~~_ _ --' 

"~OLAT'ON[ I CONTR~ -4 FRONT PAN· 
I e '.RCUII S I ., Loa,L.j IEL DISPLAV t ·OI~'TAL I ' . 

INPUT 

POWER-DAC BLOCK DIAGRAM 

All POWER-OACs are bi-polar, which yields no offset or 
polarity preference. As a result , the power sou rces may be 
used to control the ampli tude of either DC or AC signals. 
An External Reference featu re (Option - 03) provides an 
amplifier whose output may be switched in place o f the pre
cision in ternal 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 30 
kHz may be used as the external reference for the 
4250A, 4265A, 4270A. and 4275A. The 4210A and 421 6A 
will amplify frequencies from DC to 100 kHz. One control 
hit is provided for selecting either the internal or external 
refe rence 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 on 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 ~veral 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 ~quence, thus 
allowing the units to be operated independently. in series or 
in parallel. al the discretion of the system programmer. 

The program settling time required to achieve 0.01 % accur· 
acy of the programmed increment varies from 30 ~sec to 
110 psec depending on model. This settling time includes 
polarity change, range change and selecting ei ther the inter
nal or external reference if required. 

Eliminating the control system's digital noise from the 
analog output is achieved by using isolated cont rol 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 noise is at· 
tenuated 100: 1 at the analog output 
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Models 4250A, 4265A, 4270A and 4275A offer an optional 
(-06) programmable current hmit control feature for ap
plications mvolvmg current sensitive devices. One of two 
current ranges, 100 mA and 1 amp, may be programmed Ofl 
Models 4250A and 4265A, The current hmll level within 
the lOOmA range can be programmed m 10mA increments; 
the 1 amp current range can be p4"ogrammed in 100 mA in· 
crements. The 4270A and 4275A current limit ranges are 
half of the 4250A and 4265A levels, that 15, 50 mA and 
500 rnA full scale. 

The programmable current lImit range is called by one 
control hne, The percent of range is controlled by 4·81ts 
BCD (8421). II a current llmit conditlon occurs, an 
I· UMIT 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-~rogrammed 
stale. Without the current limit option, the 4250A and 
4265A are limited at ± 1,2 amps and the 4270A and 4275A 
at ±O.6 amps. The programmable current limit option is 
not available lor the 4210A or 4216A ; therefore both are 
limited at ±. IDO mA, All models feature an I· LIMIT flag. 
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CURRENT SOURCE AND SINK CAPABILITY 

Models 4250A and 4265A prOVIde up to I amp output 
wrrent at 65 yolts. In addition each will sink current m 
accordance wllh the above diagram. Sink current decreases 
linearty from 1 amp at 0 yolts to .3 amp a1 65 volts. Models 

4270A and 4275A are shown to provide up to + 11 0 volts at 
.5 amp and their anociated sinking capability also decreases 
linearly from .5 amp at 0 yolts to 0 amps at 110 volts as 

mown above. To calculate the amount of current a 
POWER·OAC is capable of sinkmg al a glyen voltage level, 
use the followtng equations: 

42S0A/6SA 

4270A/?$A 

I~ IOOO·IO(o!MAI 

IS - 500.4,S(n!MAI 
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If additional voltage resoluuOfl IS desired, a 5th decade 
is offered for BCD models only (OPtion -07). When or· 
dered wilh the 4210A, 100 IJ.V incremenls may be pro· 
grammed to the lull scale value of ±9.9999 volts. NOTE ' 
The 51h 8CO decade is available in BCD models 4250A and 
4270A, however, It cannOI be mSlalled slmuhaneously wIth 
the Programmable Current LImit Option (-06). The 5th 
BCD decade IS not dIsplayed on the fronl panel of the4210A 
OOt IS displayed on the 4250A and 4270A. 

The modular conSlruCtlOfl of the POWER·OAC facilitates 
modification lor special versions. lnvened programmlOg 
logiC, programmable diViders lor the analog outpu t, 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 wi th an additional set of terminals lor monitoring 

output current. 

A4200 MANUAL CONTROL UNIT 

For bench operation, calibration or trOUbleshooting, a 
Manual Control Umt (A42001 IS available as an accessory. 
The A4200 allows the operator to manually select each 
conirolllf'leas well as momtor the strobe pulse and REAOYI 
NOT READY flags deyeloped In the POWER·OAC, In 
general , the A4200 1$ used in the MANUAL Mode. 

However, to view such characteristiCS as programmmg nOIse 
or settling lime, flse tIme, ctc., an AUTO Mode IS prOVIded 
which engages an internal 10 kHz clock m the A4200. BV 
calling all bits wHhin any 8421 decade, the POWER·OAC 
will develope a staircase function on the analog output 
which may be examined on a scope. 

I 
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PROGRAMMABLE DC OR AC 
.... __ "AM;:! PLI FI ER OP..l:E:lJR:::;A~T.:lI0:llN:... __ ... 

One of the most important features of the 4200 Series 
PQWER· 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 th is feature are derived 
from two basic requirements; 

1. The need to provide programmable gain or attenuation 
to unknown time vary ing signals. 

2. The need to prov ide a variable outpu t 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 extern al reference. The polarity of 
the outpu t 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 simu lator, a 0 to 3V 
rms, 400 Hz error signal must be amplified by factors of 
2.5, 5.0 and 7.5 during the si mulation exercise. A max· 
imum output current of 300 mA is required t o 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 01 the external source, calculate 
the resolution . (2 Exr x 10- 4 for the high range) 

3V rms x 2 x 10-" = .6 mV rms 

Mu ltiply the maximum value of EXT by the desired gain 
and divide by the resolution to get the program code. 

Gain of 2.5: 

Gain of 5.0: 

Ga in of 7.5: 

3V rms x 2.5 = 12 SOO = 030324 
6 x 10-4 V rms '10 a 

3V rms x 5 = 25,000 = 060650 
6 x 10- 4 V rms 10 a 

'JV rms x 7.5 '" 37 SOD = 111 174 
6xl04Vrms '10 a 

Problem 2 

In an automatic test system, a .01 Hz to 30 kHz Function 
Generator has a fixed output amplitude of 5V rms. A 2SO 
mV rms signal is required for the unit under test. aCD cod· 
ing is used in the automat ic test system. Which POWER· 
DAC is appropriate and what BCD code is used to program 
the desired ou tput . 

Solution: 

Assuming 70 mA rms is sufficient current to drive the load, 
the 42 10A is the appropriate POWER·DAC. 

Refer to the External Reference Speci ficat ions, page 4. 
Calculate the resolution obtained with the 5V rms ex ternal 
reference: (Exr x 10-") 

5 X 10-4 :. .5 mV rms 

To get the program code divide the desired output by the 
resolution : 

250 x 10- : Volts ", 500 
5 x 10- Volts 

The 4·digit BCD program code would be 0500. 

Accuracy Vs. Frequency 

An external signal source, at an ampli tude of 10V RMS, was 
used as the external reference. Typical output accuracy 
versus frequency is shown for full scale programmed out· 
put. 

,r-------------~~~~ 
Z> -5 ·t· I ...... .. 
Q~ - 10 ~,. '" ..... . 

~ a:: - 15 MODELS t·· .& 4Z1 6A 

:;: G - 20 

~ ~ -2 5 

4Z50A & 4Z65A 
4Z70A & 4Z75A 

~ ....... 
~ U - )0 
Z 0_)5 .. 

• j •• 

w:::i: .. :r 
U0-40I ~ :I: or; 

~ a:: -45 g . :1. 0 , . "-C-________ ~ ________ ~O-__ _L ____ "J~ 

194 

EXTERNAL REFERENCE FREQUENCY 

Phase Shift Vs. Frequency 

Phase shift between the external sou rce 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 level. 

III" 

EXTERNAL REFE RENCE FREQUENCY 



Total Harmonic Distortion Vs. Frequency 

Total harmonic distortion caused by the POWER·DACs is 
shown over a frequency range of 100 Hz to 100 k Hz 

~1.6 
i=L4 ~.- ••.• j""I" MODELS4210A&4216A ' 

;i~'" ····1)'''··· ···· .. ·'111·1 , .•. ". 
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EXTERNAL. REFERENCE FREQUENCY 

AC External Reference Feedthrough 

When all magnitude bits are programmed to zero, feed· 
through of the external reference signal to the output wi ll 
occur due to stray coupling, The amount of feedthrough 
will d epend upon the amplitude and frequency of the ex· 
ternal reference. This curve illustrates typical feed through 
with 10V RMS external reference over a frequency range of 
100 Hz to 100 kHz. 
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EXTERNAL. REFERENCE FREQUENCY 

EXTERNAL REFERENCE SPECIFICATIONS 

INPUT VOLTAGE RANGE 

FREQUENCY RANGE 
(DC to the -3db point) 

INPUT IMPEDANCE 

PEAK OUTPUT VOLTAGE 

Low Range 
High Range 

OUTPUT CURR ENT 

DC Peak 
AC RMS 

GAIN ~Qmax 

" 
Low Range 
High Range 

RESOLUTION 

Low Range 

High Range 

BCD CODED MODELS 

4210A 4250A 4270A 

o to ± 14.SV DC or Peak AC 

100 k Hz 30 k Hz 30 kHz 

lOOK n in parallel with 70 pf 

±17V 

100 mA 
70mA 

Xl,O 

± 17V 
±66V 

1 Amp 
0.7 Amp 

Xl ,O 
Xl0,0 

.±.17V 

.±.110V 

0.5 Amps 
0.35'Amps 

X1.0 
Xl0.0 

BINARY CODED MODELS 

4216A 4265A 4275A 

o to 14,5V DC or Peak AC 

100 kHz 30 kHz 30 kHz 

lOOK n in parallel wi th 70 pf 

± 17V 

100 mA 
70mA 

X1.638 

± 17V 
.±.66V 

1 Amp 
0.7 Amp 

X l ,638 
X6,553 

± 46V 
± 110V 

0.5 Amps 
0.35 Amps 

X3.277 
X13,107 

Exr X 1O~4 Exr x 10. 4 Exr x 10-4 Exr x 10-4 Exr x 10-4 .5Exr x 10-4 

Exr x 10- 3 Exr x 10. 3 4E xr x 10. 4 2Exr x 10-" 
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PROGRAMMING THE POWER DAe. 

All POWER·DACs have TTLlDTL 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 
lNflich are in turn binary by decade. In addi t ion, 
a 5th decade is available (Option - 07 ) fo r add itional re
solution with the BCD models. All BCD models are oro
grammed by sign and magnitude; straight binary models 
are coded in 2'$ complement for negative Voltages. 

Complete system communication featu res are included with 
an PQWER-DACs. A " data strobe" line is provided to al low 
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 du ring the program· 
ming interval to indicate a "busy" condit ion. After the 
programm ing 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 
occu rs, a status line " I· ll MIT", 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 4200'5 are del ivered wi th 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 +5V dc 
logic "0" = 0 to +.4V dc or contact closure. 

Sign: 
Connector Pin 35: Logic " 1" '" Negat ive outpu t voltage. 

Magnitude: 
421OA , 4250A, 4270A, 4·Bit Binary·Coded·Decimal (BCD) 
d igits labeled ABCD. Digit values greater than 9 (i.e. 10 
thru 15, which violate the defin it ion 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 POWE R·DACs. Th e - 07 Option; 
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however, is not compatible with the Programmable Current 
Lim it Option (- 06) in the 4250A and 4270A. 

4216A, 4265A, 14·binary bits plus sign bit. Two's com· 
plement binary coding for negat ive values is used. 

4275A, 16·binary bits plus sign bit. (Otherwise it's the 
same as 4265A above). 

Range: 
Connector Pin 29 : l ogic " 1" '" High Voltage Range 

l ogic "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 
Programmillg pins 43, 44. 45 and 46 to logic 
"0 ·' \\'j/{ limit Cll rrellt at a millilllulII I'alue of 
10':( of rallge. Programming abol'e 110% of 
rallge h'ill /lut illcrease lilllitillg abuve 110%. 

Data Strobe: 

Connector pin 33. The Isolated Control Logic requires a 
strobe pulse to start the digital·to·analog conversion process 
after a valid command is present. Minimum pu lse width is 
500 nanoseconds. A negative slope (+5V to OV transition) 
is required. 

Exte rnal Reference: 
Connector Pin 36: Logic "0" '" Interna! DC Reference 

LogiC "1" '" External Reference 
Standby : 
Connector Pin 34: Logic "0" ., Operate Mode 

Logic " 1" = Sundby; Output is at a ± 100 mV 

RESPONSE SIGNALS 

Current Limit Flag: 
Connector Pin 49 : LogiC " 1" represents a limit condition 

when either sourcing or sink ing 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" condi tion. 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 +5 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 sou rce to reduce the d igital programming noise 
on the system ground. 
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OUTPUT OUTPU 
MODEL VOLTAGE CODE CUR- RESOLUTION 

RENT 

42 10A o (o±9.999V BCD 'COmA 1 mV ( l 00/JV Qpl lonall 

(4) BCD Digits and 

Sign. 

4250A o to.t.9.999V BCD 1 Amp 1 mV OOO~..rV Optional, 
on !6V range 

o to.±6SV 
10 mV (1 mV Opt ional, 

(4) BCD Digits and 
on 65V range 

Sign. 

4270A o to±9.999V BCD .SAmp 1 mV tlOOjJV Optional) 
on IOV lange 

o to±99.99V 
10 mV !1 mV Opt ional) 

(4 ) BCD Digi t s and 
on 11 OV range 

Sign. 

421GA o to ± 16.383V IN A R l COmA 1 mV 

14 BitsandSign 

4 265A a to ± 16.383V IN ARY 1 Amp I mVon 16V range 

o to ±65.532V 
4 mV on 65V range 

14 Bits and Sign. 

42 75A Oto±32. 7675 V INAR .5Amp .5 mV on 32V range 

o to ± 110V 

2mVon 110Vranga 

16 Bits and Sign. 

(11 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 ,uV). 
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ACCURACV 111 SEnLING (4) STABILITY 
1~35°C 

TIME 24 HR. 
900AV 

18~secto. l '1(, 

±IO,O l % o f output of programmed ±( l Q ppm of 
+' OOpV) incremenl outpu t t20pV) 

3Opsccto,O I % 
of programmed 
incremerh 

Lo Range 70/Jsec to .1% Lo Range 

±IO.O I% of output of programmed ±OO ppm of 

+100$lVI Increment output +40 ,!.IV) 

High Range 100p5eC to .01 % High Range 

±(D.O! '!!. of output of programmed .:til 0 ppm of 

+700.uV) inClement ou tput +280 }IV) 

-
- 1-

Lo Range 80 psec to 1"4 Lo Range 
±to.O l % of output of programmed ±ll0 ppm of 
+100j.lV) mcrement output +4 0 j.lV) 

High Range 11OjJ5ec to .01% High Range 
± IO.O I% of output of programmed ±l l 0ppmol 
+700jJV) Increment output +280 pV) 

18 /olsec to 1% of 
.:tIO.Ol'" of output programme-:t increment ±ll0 ppm 01 
+ 100j.lVI 

30 psec to .01 % 01 
output +20 j.lV) 

programme-:t increment 

Lo Range 70 j.lSIlC to . 1% Lo Range 
±W.Ol% of output of programmed ±l l 0ppmof 
+100/.lV) Increment output +40 /.IV) 

High Range 100 IJsec to .0 1% High Range 

.:tlO.Ol" of output 01 programmed ±(10 ppm of 

+300 /olVI Increment output+ I 20/.IVI 

Lo Range 85 /.I5ec to. ' " Lo Range 
±/ 0 .0 1% of outpu t of programmed i n O ppm of 
+160pVI increment output +60 J,lV) 

High Range 110 p5eC to .01% High Range 

±IO.O l % of ou tput of programmed ±I IO ppm of 
+530J,lVI Increment output + l 20J,lVI 

(2) 90dav stabllltv " three times the speCIfied 24 hour stability. On 
year stabil,tv is six times the 24 hour specification. 



STABILITY (2) RIPPLE PROGRAM· TEMPERATURE 
OUTPUT REGULATION SHORT CIRCUIT INPUT AND BASE 

900AY (3) AND ING COEFFICIENT RESISTANCE LINEa LOAD PROTECTION POWER PRICE 
NOISE (6) NOISE 17) < 1S" C. > 35" C (.) 

±(30 ppm of 300pV rms SO mV PK .J:I IOppm I OO/J n 0.001% Current 1151230 VAC 51445 
output +60pV I 2mV p.p +15}JV)fC Limit @ ± 10% 

100 rnA 48-62 Hz 

15 WallS 

Lo Range Lo Range Lo Range Lo Range 20 . " 0.001 % Programmable 115/230 VAC 51795 
±130 ppm of soa/JV tms 50 mV PK ±I IOppm Current <10% 
output 170 }JV I 7mV p.p +5 pVlrC limit In 10% 48·62 Hz 
HIgh Range High Range HIgh Range HIgh Range Steps to 100 l00Wam 
±{30 ppm of I mV rms 100 mV PK ±~ I O ppm rnA and I 

OUtput +490 }JVI 7mV p.p +35 }JV)r C Amp. 
(Opt iOn - 06) 

Lo Range Lo Range Lo Range Lo Range 40 11 n 0.001 ~ La Range 11523QVAC SI 895 
±(30 ppm of 500/JV rms 50 mV PK ±1l0 ppm 500 IlV rms <10% 
output + 70 /JV) 7mV pop +5pVlfc 48·62 Hl 
HIgh Range High Range High Range High Range HIgh Range 200 Watts 
i(30 ppm of 1.2mV rms 100 mV PK ±l l 0ppm 12mV rms 
output +490 pV) 7mV p.p +35 IlV)tC to 10 MHl 

±(JO ppm of 300}JV rms SO mV PK ±1l0 ppm lao /J n 0.001% Current 
I 15V1230 VAC 

S1445 
OUtput +601lVI 2mV p.p + 15 pVJf C llmll@ 

<10% 

lOO mA 
4862 Hz 

15 Watts 

Lo Range Lo Range La Range Lo Range 20 11 11 0.001% Programmable 1151230 VAC SI 795 
.t.(30 ppm of SOOj,lV rms 50 mV PK ±1I0 ppm Current ± IO% 
output +70 /JV I 7mV p.p +5/JVlfc LImit in 10% 4862 Hl 
High Range High Aafl9ll High Range High Range Steps to 100 100 Watts 
±130 ppm of I mV rms 100 mV PK il l O ppm mA and I I 
outpu t +2 10 tN) 7mVp-p +15pV) f C Amp. 

10Ptlon - 06) 

-
Lo Range Lo Range Lo Range Lo Range 4011 n 0.001% Programmable 115/230 VAC 51895 
t.130 ppm of SOOpV rms 50 mV PK ±I IO ppm Current "0% 
output .. 105 $.IV) 7mV p.p +5 }Jv) f C Limi! in 10% 48-62 Hi 
High Range High Range High Range High Range Steps to 50 200 Walls 
±(30 ppm o f 1.2 mV rms 100 mV PK ±IIO ppm mA and .5 

output +370 $.IV) 7mV p.p +15IlV) t C Amp. 
{a pilon -~ 

(3) At Constant Line, Load and Temperature. (5) No Load 10 Foil Load . ±. 10% Lme Change. 

(4) No! affected bv range change. (6) 10 Hz (0 10 MHz bandWId th 

m 200 mV PK With Range change 
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I SYSTEM INTERFACE 
CONSIDERATIONS 

:~~:~~s I 1fJT~L~1 
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FLAC 

'" CONT"OLLE I> 

(XT£A.NA L 
REFER . 
[NeE 

'NPUT 

4-~~~~~~L=-r-~-c-;=-,-=l~J - H) CONTIl O LU:" GUAMI.J 
" t'AO"/NOT READV 

'L_...Jr 
SE"S(· - u;:'S!! 

IS- BIT PARALLEL INTE RFACE 

Figure 1. All 16-bltsof the command word are transferred 
to the buffer from thecontroller 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 stope 
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 inhibi t 
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 

1------1 
• ~~IOA VOLrAGE I 

TROSE SOURCE "SOLATED 
'---J"" ' CONHIOL LQ(lIC) 

tgNTROLI.EA 1-_ - -

DUFFER ",0.1 
ADORESS 

LINE. 

'-_J-d:!o 
PULSE 

CURRENT 
LIMIT 
FLAG T O 
CON ·T RO 
LLEA 

EXTERNAL 
REFER
ENCE 

INPUT 

nEAO~EAOV 
GUAAO 

• • SE NSE 

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 reo 
gisters. As shown, Buffer =-1 is loaded, but no Data Strobe 
is given to the 4250A. Upon loading Buffer -F2, the Load 
Pulse is used as the Data Strobe for initialing transfer of the 
data in both buffers to the internal memory of the 4250A. 
The word size 01 the buffers and their functional bit assign· 
ments can be configured to fit the needs of the controller's 
software format. 

AOOAES5 
FADM CONTAOL LEA MUL TtPLEXED PARALLEL 

INTERFACE 

F igu re 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 01 2.4 micro· 
seconds, then there is no need for the storage register in the 
buffer; the command data could be captu red in the internal 
memory of the Isolat ed Control Logic of the 4216A . 
Ready/Not Ready and Current Limit Flags Can be used by 
the controller as required. 
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POWE R-OACs have been interfaced with most major com· 
puters used in the scientific or electronic community_ In 
many cases, the software driver package, as Wi!1I 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 
Data General 

H.P. 

Phillips 

Varian 

Computer Automation 

General Automation 

Systems Engineering Labs 

IBM 

Lockheed 

Honeywell 

PDP8, PDP11 , PDP12 

Nova Series 

2114,2115, 2116,2100 

800 Series 

520,620 Series 

1130 

MAC·16 

H·316 

Plea~ contact the factory for additional assistance regarding 
interfacing to any of the above computers or you r specific 
computer. 



CONTROL SIGNAL TIMING 
+5V to OV transi tion, of the Dala Strobe. The program 
control lines must be held in a valid siale 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 relat ionship of the 
programming signals and a typical analog output change. 

Isolated Control Logic (Standard on all 4200's) 

When using isolated control logic. it is necessary that all 
program con trol lines be at their final logic state (settled) 

either prior to or simultaneously with the negative slope . 

COMMAND D ATA --------- .'v J~;;~;;;;!~::~:::~ ov 1--- ----- IOATA V At. I O FO R 2 .4 USIoC MIN I MUM 
D ATA ST "'08E ; _________ .,v 

O V iU soo NANd SEC MINI MUM PULSE WIDTH 

"'E ADV/ NOT REA OV FLAG O UTPUT --- ------ . 5V l J O ~EC ,...-

OV ISPSEC ' 

: H OLO I .,.,...-- f 
________ ___ ~cE_._'_0_'9/ OUTPUT WITH I N "-0.01 ' O F INC "'EMENT 

OUTPUT AS A "'ESU L T OF COM MAN D . 

TIMING FOR MODELS 4210A Be 421SA 

--------- . SV "1~:-~-;-;-~;;;-~16~A~'~A:V~A~L~'b~f:b~":2 " USIo C MI N IMUM 
D ATA ST"' D 8 E _____ ____ _ ov, 

'6~ l-l 500 NANa SEC MINIM U M PULSE WI OTH 

COMMAN D DATA 

RE ADV/ N OT 'U:'AOV F L A G O UTPUT __________ .~~ 1 100$6EC r--
: 15 J.1S j 
I HOL D I .",.,-- f _______ ___ -'~_'_'_'_0__"9/ OUTPUT WITHIN ..t.0.01 ,," OF INC REMENT 

OUTPU T AS A RESU t. T O F COMMAN D ' 

TIMING FOR MODELS 4250A & 4265A 

COMMAN D D ATA --------- ·~~ 11~--:;-;-~-;-;;;-;-:;:JD~A~'"::O~.:;;L~' b:::'~O~":,2.4 U5loC MIN I MUM 
DATA ST"' D 8E ___ _ _____ .'v 

D V iU soo NAN D SEC MINIMUM PULSE WI DTH 

READY/N O T R E A D V FLAG O U T PUT _ ________ ~~~ 1. 110 IiSEC .--

: U$6 j 
I H O L D I ."..-- f ___________ ~cE_._'_0_'9/ O UTPUT WITH IN "--0.01 % OF I N C "'EMEN T 

OUTPU T AS A "'ESU t. T OF COMMAND . 

TIMING FOR MODE LS 4270A Be 4275A 

201 

I 



I 

Current limit Operation 
A discrete Current Limit Flag on pin 49 switches from +5 
Valls to 0 Volt s 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" condit ion al ready 
exists. In this instance, the "Not Ready" state will remain 
valid untit approx imately 100 microseconds after the over· 
load is removed. The " lag" of the current limit flag from 
actu al time of overload is typically 20 J,Lsec. The following 
diagram illustrates this t iming relationship . 

COMMAN D OATA -::===========If,-:-:-:-:-:-~'-~L~-~-=-=-=-=-f: .::-::-::_::_~_~_=_ 
n ATA ST I'1081" - ~ i 

CU I'l I'l £ NT UMIT I' L Aa------------:---i-____ tr ;;;;;;--

RE. A QV / N DT REA I)V------------~--+----t: ",;si,~c~· :.;}-- SH OWN FOR 

____________ -'-_~"'<: ____ ~v- 4250A OR 4265A 

ANALOC OUTPUT . 

APPLICATIONS 

The following ex amples 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 furn ish either pre
cision DC or AC voltages to the uni t 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 kH z. 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 

fLu ... r MOOfl ~10A 
A C Il EFERfN C( 

ST AN D AR D 

REl A V 
S W I TCH IN G 

rUN CTION J G ENl. I>A I O l> 

I 

source, thus allowing accurate , in·phase stimulus to the unit 
under test. 

Parallel o r series operation-just like batte ries 

Two or more PQWER·DACs may be connected in series to 
obtain higher output voltages. Usi ng 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 level s. Also, the 4200 power sources 
can act as precision programmable verniers when placed in 
series with high vol tage power supplies. The guard terminal 
may be ftoated up to 1000 vol ts 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 ex ternal 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. 

PO WER OAe 
W IIH 

( >< TEIl "lA L 
Il( Fr RI:"IC [ 

f--
R l LAY 

t O PTI O N -3 ) 
SWI I CHI N G 

I 
UNI! U N OfA 

r 
Il.\' 

DROGRA'" CON TIlOLL EI> 

202 



fMC ./ ~OO Se',e POWER·OA.Cs p'o~ <:1 ~ 

I .1, W!ll II,,· <;,·w.pm, 'i '~""'I' "" 

Program Drivers For Other 
Power Supplies 

POWER·OACs are being used as programmers for high vol
tage power supplies. The remarkable stability and accuracy 
of Fluke PQWEA·DACs makes them the logical choice for 
programming voltage controlled power supplies such as 
Sorensen Model DCA 6000 .25 (6000V at .25 amps). With 
a 1.5 mVN ratio or programmed input to OUtPUt. the 1 mV 
resolution of the POWEA·DAC allows typical repeatability 
of 0.25% worst case and often an order of magnitude 
better. Such a system is assembled using a PDP·a. 

Fast High Voltage Vernier 

The POWEA·DACs can give additional resolution and very 
fast response when placed In series with any Floatable HI 
Voltage Power Supply . Such an arrangement allows I mV 
resolution for any high voltage. 

FLOATABLE HIGH 
VOL TAGESUPPL V 

PROGRAM CONTROL 

,'1 AL ', 0')1 , t ---, 
,~ ' . ' t 
" .. \ ... 

... 11,' '~ntJe ~ I .1111""",1 : ' le~1 5ySIllm C3pa· 
,It 1"" ,PI!,,,.,,, ' ID'$ 01 outpul oblamable 

Synchro/ Resolver Stimulus 

POWER-OACs can be used as stimuli for Synchro or Resol· 
ver Simulators. By programming "A" POWER· DAC to Cos 
a and programming "B" POWE R·DAC to Sin 8 and using 
the External Reference (-0 3 Option in both POWE R·DA Cs, 
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. 

t 

-. -~ ..... "'.-

H I VOL TAGE (H I R ESOL UTION 
OUTPUT 

4200A I-
POWE R·OAC 

t , 

>, 

.... -... " 
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ENVIRONMENTAL SPECIFICATIONS 

Operating Temperature : 
Storage Temperature: 
Relative Humid itv : 
Shock : 

Vibration : 
Altitude : 

o°C 10 +50" C 
-40"C to 7Soc 
a to 80% 
20G, 11 millisecond half-sine 
wave 
4.5G, 10 Hz to 55 Hz 
10,000 feet operating, 
50,000 feet non-operating 

OPTION OESCRIPTION 

External Reference, Option - 03 

The eIClerna! reference option allows the POWE A DAC's to 
be used as programmable attenuatars or amplifiers for a 
broad range of de or ae 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 limn ranges are 
provided, and each range is programmable in 10% steps up 
to 110% of range. Aceuracy of the current limit function is 
±(4 % of the programmed value + 4 mAl . Without the 
programmable current limit option , each model will limll 
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 Optioo - 07 . This yields 
100 microvolt resolution on the 4210A and 00 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 -06, cannot be obtain· 
ed with OPtion -07. 

ISOLATEDMULTI-STRDBE LOGIC,OPTIDN -09 

Isolated Multi·Strobe logic is available for all 4200 series 
Power DAC 's, It provides exactly the ~me 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 8CD 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 IPolarity, Voltage Range, External Reference 
Current limit Range, and Current Umit Magnitude (4 bitsl] 
and providing individual strobe lines for each word. By use 
of circuit board jumpers the data word may be increased to 
18 bits (Magnitude, Pola rity, Voltage Range) and a 6 bit 
control word IExternal Reference, Current limit Range and 
Current limit Magnitude (4 b its) ]. For the Binary Coded 
Power DAC's, a similar arrangement also allows a 16/8or 
18/6 dual word plus the 2'$ 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 mult iple addressing capabilities for up to 
8 power DAC's equipped with 09 Options. The 09 Option 
has a 56 pm edge card conneCtor in addition to the standard 
Ampl"ienol Blue Ribbon 50 pin program input connector for 
making easy connections [0 7 successive power OAC's. 
Mating connector kit for the 56 pin edge card connector is 
Fluke PIN 382903 (Not supplied) . 3 foot, 6 foot and 12 
foot chai ning cables are also available as Fluke part numbers 
310946,341206, and 341 198 respectively. The program 
source must drive one TTL load per power OAC used . For 
mult iple 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 can' 
trol bits may be manually programmed through switches. In 
addit ion, 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 
ReadylNot 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 PIN 292623) and an 
Extender Cable (Fluke PIN 337584) are provided to allow 
complete access to the plug·ln PCBs for servicing. 
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EXTENDER CARD INSTALLATION 

PRICE : 
Model 4210A or 4216A 
Opt . 4200A-03 Eltternal Reference . . . . 
Opt. 4210A-07 l00pV Resolution t4210A only) 
Opt . 4210A--09 Multi-Strobe Logic 
Opt. 4216A-09 MUlti -Strobe l ogic ... . 

PRICE: 
Model 4250A or 4265A . . . . . . . 
Opt . 4200A--03 External Reference 
OPt. 4250A-06 Programmable Current limit 
Opt. 4250A--07 100/JV Resolution (4250A only) 

(not available with --06) 
Opt. 4250A-09 Mult i-Strobe Logic 
Opt . 4265A-09 Multi -Strobe Logic 

PRICE: 

Model 4270A or 4275A 
Opt. 4200A-03 External Reference 
Opt. 4270A--06 Programmable Current limit 
Opt. 4270A--07 l00/JV Resolution (4270A only) 

(not available with -06) 
Opt . 4270A-09 Multi -Strobe Logic 
Opt . 4275A-09 Multi-Strobe LogiC 

$1445 
200 
300 
125 
125 

$1795 
200 
200 
300 

125 
125 

$1895 
200 
200 
300 

125 
125 

NOTE : The mating connector for the programming input 
tines, Amphenol Blue Ribbon Type 57·30500 is included 
with each POWER ·DAC (Fluke PIN 266056). 

NOTE: Options 03 and 06 are field installable (takes only 
a screw driver) at the same price fisted above by adding a 
"K" after the option number, example 4200A- 03K. 
Option 09 is also field instaUable but at a price of S425. 
Option 07 is not available as a field install able Kit. 

ACCESSORIES 

M05-203-601 Half·rack Mounting Bracket 
for a single 4210A or 42 16A . . . . 

M05-200-603 Dual Half·rack Brackets for side·by· 
side mounting of two 4210A's or 4216A's 

$ 25 

15 
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MANUAL CONTROL UNIT 

M05-203·602 Single Half·rack Center Mount 
for a Single 4210A or 4216A . . . . . 

M05-205·600 Rack Mounting Bracket for a 
4250A , 4265A, 4270A, 4275A . . . . 

M()o'260·610 ChaSSIS Slides for 1 S" Cabinets 
MO()'2BO·610 Chassis Slides for 24" Cabinets 

Service and Calibration Kit Accessories; 
Model A4200 Manual Control Unit . 
PCB Extender Board PIN 292623 
PCB Extender Cable PIN 337584 

ORDERING INFORMATION 

25 

15 
60 
60 

260 
25 
25 

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 427SA is 
specified as "4270A- 06." 

Example Order Format : 

A 4275A with External Reference and Programmable 
Current Limit would be ordered as follows : 

Model 4275A . . . . . . . . . 
OPt ion 4200A- 03, External Reference 
Option 4270A-06, Current Limit . . 

$ l S95 
200 
200 
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(409,6mml 

J~ - 15 11116" T l.-
1396,4mml 17/32" 

112,7rnml 

4210A & 4216A 
WEIGHT: 12 POUNDS 

(5,51<91 
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WEIGHT 35 POUNDS 
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POWER SUPPLY 
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FEATURES 

o - 6000 Volts 
0-20m3 
Adjustable Overcul'rent Trip 

Fluke Model 408B is an extremely well regulated, 
low noise instrument designed to meet the most 
exacting high voltage DC power supply requl!'cments, 
The design utilizes a high- gain . ail-silicon-tran
sistor amplifier coupled with a single 4-65 series 
pass tube to provide exceptionally low ripple and 
h.igh stability. Conservative design and high reli
ability components ensure stable. maintenance-free 
service fo r extended periods of lime . 

The high voltage source Is developed by a voltage 
double r utilizing a tapped-primary transformer, 
high - voltage silicon- rectifier s tacks 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 ampUfier 
with greater than 130 db of DC ga in resulting in 
excellent r egulation and ripple performance. The 
switched decade voltage divider which contl'ols out
put vol tage conSists of stable. low-terllperature 
coefficient wl r ewound reSistors manufactured and 
processed by Fluke. The output of the supply is 
available at front and rear pane ls through MS3 102A-
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O. OOl(~ Regulation 
5 IllV nesolution 
AII-s i1ic:on-transistor A mpUflers 

IB-HIS 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 mon itors output vol tage . 

The 408B is protected against overcurrent conditions 
by a current-trip circuit factory set at 25 rna load 
current.. The current-trip leve l may I)C internally 
adjusted to latch off the suppLy between 5 and 25 mao 

DeSign development included thorough testi.ng under 
adverse condilions of ten1lerature. humidity. alt itude. 
shock and vibration to ensure reliable operation under 
severe environmental conditions. Package design 
has pro\!lded for a sturdy mechanical structure utiliz
ing flow-soldered. glass - epoxy pr inted circuit boards 
for component mount ing. Inte r locks interrupt the 
high - voltage excitation when top or bottom covers 
are removed. Side panels are lapped to provide for 
mounting with standard chassis slides or other rack 
mounting arrangements. Resilient rubber feet are 
also provided for bench top use. 

I 
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4088 SPECI FICATIONS 

OUTPUT VOLTAGE: 0 to :t6oo0 VOC. 

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 c hange from nominal. 

LOAD REGULATION: 0.001% or 5 mv (whichever Is 
greater) for full load c hange. 

STABn.JTY: :1:0. 005% per hour; :!:o, 02% per day after 
warmup. 

RESOLUTION: 5 millivolts. 

RIPPLE: Less than I mv Rfl.iS; less than 5 mv peak
to-peak. 

VOLTAGE CALiBRAT ION: 
o to SOOOV in 5 steps of IOOaV 
o to 900V in 9 steps of IOOV 
o to 90V In 9 steps of lOV 
Oto 9V in 9 steps of IV 
o to I . 2V vernier 

CALIBRATION ACCURACY: ;to. 25% or 250 mv 
(whichever is greater) with vernier at zero. 

RESETABILITY: :to. 05% or 50 mv (whichever Is 
greater). 

RECOVERY TIME: Within SO microseconds. 

WARMUP TIME: 30 minutes. 

OVERCURRENT TRIP; Set to latch off at 25 rna load 
current. Inte rnally adjustable from 5 to 25 rna. 

METER: 6000-0-6000 VOC (.:t:3t"f ). 

OUTPUT CONNECTORS: MS3102A-I B- 16S front and 
rear (one mallng connector supplied). 

HUMIDITY: 0 to BO%. 

OPERATING TEMPERATURE RANGE: OOC to SOOC. 

STORAGE TEMPERATURE RANGE: -200C to +700c. 

ALTITUDE , OPERAT ING: 0 to tO,OOO ft. 

ALTITUDE , NON-OPERATING: 0 to 50,000 ft. 

VIBRATION: Meets MIL-T-94 5A. 

SHOCK: J..~ets MIL-E-4970A (20 g's, 11 milliseconds 
In three principal a.'<iS). 

TEMPERATURE COEFFICIENT OF OUTPUT: liess 
than 20 ppm per 0C from - l OOC to +400C. 

INPUT POWER: 115/ 230 VAC :i; 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: S89S .00 all prices are Lo.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 
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FEATURES 

0- 10, 000 Volts 

o - 10 rna 

Adjustable OVercunent 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 s ta bility. 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-primal"Y transformer, 
high - voltage silicon-rectifier stacks and oilfilled 
Ciller 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 
0.00 1% regulation and less than 1 mv RMS ripple. 
The switched decade voltage divider which controls 
output voltage consists of stable, !ow- temperature
coefficient wirewound resistor s 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
IS-I65 connectors. Output polarity may be selected 
by means of the front panel switch to provide either 
posltive- 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 sel at 12 ma load 
current. The current-trip level may be internally 
adjusted to latch of{ the supply between 5 and 15 rna. 

Design development included thorough testing under 
adverse conditions of tenlJerature, humidity, altitude, 
shock and vibration to ensure reliable operation under 
severe environmental condilions. Package design 
has provided for a sturdy mechanical structure utiliz
ing flow-soldered, glass-epoxy printed circuit boards 
for corrponent mounting. Interlocks i.nterrupt 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. 

I 
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4108 SPECI FI CATION S 

OUTPUT VOLTAGE: 0 to :toIO, 000 voc, 

OUTPUT CURRENT : 0 to 10 milllampcres. 

OUTPUT POLAIUTY: .. or - gl'owlded via front panel 
switch. 

LINE REGULATION: 0.001 1} or 2 mv (whiche\ter is 
greater) for lit; line change from nominal. 

LOAD REGULATION: 0, OO IIl or 5 mv (whichever 
is greater) for full load change. 

STABILITY: ::1:0.005% pel' hou r : ±O. 02<';. per day after 
wa r mup. 

RESOLUTION: 5 millivolts. 

RIPPLE: Less thall 1 m" RMS ; less than 5 11]\1 peak
to -peak, 

VOLTAGE CALIBRAT ION: 
o to 9000V in 9 steps of lOOOV 
o to 900V In 9 steps of I DOV 
o to 90V in 9 Slel)S of IOV 
o to 9V in 9 steps of IV 
o to I. 2V vcmi(!1' 

CALIllRATION ACCURACY: ::1:0.25% or 250 mv 
(whicheve r is greater) with vernier at zero. 

RESET ABILITY: %0.05'1- or 50 Ill\' (whichever is 
greate r). 

RECOVERY T IME: Within 50 microseconds. 

WAR r.mp TIME: 30 minutes. 

OVERCURRENT TRIP; Set to latch oU at 12 ma load 
cun-ent. Internally adjustable from 5 to 15 ma o 

METER: 10.000·0- 10,000 VDC (±3ttJ. 

OUTPUT CONNECTORS: MS3102A-I B-1 6S front and 
rear (one mating connector supplied). 

HUMIDITY: 0 to BO'f. 

OPERATING TEMPERATURE RANGE: OOC to 500c. 

STORAGE TEMPERATURE RANGE: -2()OC to +700C. 

ALTITUDE, OPERATING: 0 to 10,000 ft. 

ALTITUDE, NON-OPERATING: 0 to 50.000 ft. 

VIBRATION: r.leets MIL-T- 94SA. 

SHOCK: Meets r.1lL· E-4970A (20 g's. II milliseconds 
In three principal axis). 

TEMPERATURE COEFFICIENT OF OUT P UT: Less 
than 20 ppm per 0C from olOCC to __ 400C. 

INPUT POWER: 11 5/ 230 VAC :!:l0r; . SO - 60 cps, 
approximately 300 VA at full output. Operation at 
400 cps available upon request, 

SIZE: 19" wide x B- 3/ 4" high x IS" behind panel 
(rack mount with resllleni feet for bench use). 
(4B.2 x 22.2 x 3B.1 em) 
WEIGHT: Approximately S9 pounds. (26. 76 kg ) 

PRICE: 5995.00, all prices ore r.o.h. factory. Mountloke 

Terrace, Washington. 

The right is reserved. without notice. to make such changes in equipment. design. or co mponents 
as e nginee ring or manufacturing progress may warrant. 

Prices subject to change wilhout notice. 
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4128 

POWER SUPPLY 

• • • . '. 
- ,'. I 

Model 4128 combines the high reliability of silicon 
transistor amplifiers with the high mltage capabihty 
of series pass tubes to provide a conservatively 
rated 0 to 2100 volt, 30 rna power supply. Careful 
attention to mechanical layout co mbined with the hiA"h 
ga in feedback amplifier results in extremely low 
ripple and exceltent regulalion character istics. Con 
servative design and high reliability components 
ensure Stable . maintenance-free service for extended 
periods of t ime. 

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 -fil led filter capacitors, Output of 
this supply is regulated by parallel type 8068 se ries 
pass tul}es. The tu bes are in tu rn con tro lled by a 
solid-state feedback amp LHier with greater 111!-11\ 130 
db of OC gain. The \'ariable voltage divider sampling 
string. which Is Switched to change output voltage. 
COnsists of stable. low temperature coerflc lent. 
wi rewowld reslstors ma.l1ufacturE'd by Fluke. Output 
of the supp ly Is available at both the front pallel and 
real' panel through UG 931/U connec tor s. Output 
polarity is controlled by a front panel sw itch to pro 
vide either positive or negative grounded ope ration. 
A zero center panel mete r monitors output voltage. 
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FEATURES 

• 0- 2100 VOC 
• 0-30 rna 
• Overcurrent Protection 
• I nl\' Peak-to-peak Ripple 
• 0.001''1 Regulat ion 
• 5 mv Resoluti on 
• 3-1 / 2" Panel Height 
• AU-Silicon Transistor Amplifiers 

The 4128 is protected agai.nst ove rcurrent conditions 
by a circuit which opens the input to the high voltage 
reclifie r in the event that output current exceeds 32 
milliamps. Thi s circuit may be in ternally adjusted 
to trip at other cunent leve ls as required. 

The Instrument has been thoroughly tested under 
ext re n'E conditions of temperature, humidity. altitude. 
shock and vibration to ensure reliable qleralion under 
sevel'e environmental conditions. Package desib'll 
has p rovided a sturdy mechanical structure. Side 
pane ls are lapped to provide for mounting with :t stan
dard chass is slide or other rack mounting ara'ange
mentS. Resilient rubber reel are also provided for 
benc h top use. 

I 
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412B __ .J SPECI FICATIONS 

OUTPUT VOLTAGE: 0 to f2100 VOC. 

OUTPUT CURRENT: 0 to 30 mllllampel"(~s. 

OUTPlIT POLAIUTY: .. or - grounded Yia front panel 
switch. 

LINE REGULATION: 0.001'1 or 2 mY (whichever is 
greal~r) for IcY line change from nominal. 

LOAD nEGULATJON: 0.001"1' or 5 nlV (whichever 
IS g reater) for full load c hangc . 

STABILITY: ±O. 005(;, pe r hour : :to. Oi';, per day after 
warmup. 

RESOLUTION: 5 millivolls. 

RIPPLE : Less than 500 U\' RMS; lesS than 1 m\' 
peak-la-peak . 

VOLTAGE CALIBRATION: 
o to ISaOv In 3 steps of SOOV 
o to SOO\' III 5 steps of tooV 
o to 90V In 9 steps of lOY 
Olo 9v In 9 steps of IV 
o to 1. 2V ,'ernler 

CAL IBRATIO N ACCURACY : to. 2SC( o r 100 mv 
(whichever is greater) with \'crnier at zero, 

RESETABILITY: to. as'" or 50 nl\' (whichever is 
greater). 

RECOVERY TIME: Within 50 microseconds. 

WAHMUP TIME : 30 mUlutes to meet sjwclficaUons. 

OVEIlCURRENT PROTECTION: Set to latch off at 
32 ma load current. 

METER: 2100- 0-2100 VOC h3';). 

OUTPUT CONNECTORS: UG93 1, U front and rea r 
(one mating connector supplied). 

HUMIDITY: 0 to 80' . 

OPE llATING TE!\WEllATURE HANGE: oOC to 5OUC. 

STORAGE TEMPERATURE RANGE: -200C to -7OUC. 

ALTITUDE. OPERATiNG: 0 to 10.000 fl. 

ALTITUDE. NON-OPERAT ING: 0 to 50.000 fl. 

VlBRATION: r-.leetS r-.IIL-T- 94SA. 

SHOCK: Meets r..UL- E-4970A (20 ~'5. II milliseconds 
In three principal a."s). 

TEMPERATUIlE COEFFICIE:-.'T OF OUTPl;T: Less 
than 20 ppm pel' 0e from - I OOC to .. 40OC. 

INPUT POWER: 11 5 230 VAC t l O' . 50 - 60 cps. 
approximately 300 VA .n full output. Operation at 
400 cps a\'ailab\e upon I'('qucsl. 

SIZE: 19" wide, 3-1 2" hlg:h, I S" be-hind 1)3ne1 
(rack mount With r(,5111('l1t f('t·t for bench use). 
(48.2 J( 8,9 J( 38, I em) 
WEIGHT: Approximately 28 powld5.( 12 . 70 kg) 
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PRICE : 5495.00 •. 111 priceS are f.o.u. factory. 
Mount lake Tel'l"an' , Washington. 



4158 

POWER SUPPLY 

... 
" 

ft. 0 ;' ~ ' ~ . ' 

Model 4159 combines the high reliability of silicon 
transistor ampl1f1ers with the high voltage capability 
of series pass tubes to provide a conservatively rated 
o to 3100 volt, 30 rna power supply. Careful attenuon 
to mechanical layout combined with the high galn feed
back amplifier results In extremely low ripple and 
excellent regulation characteristics. Conservative 
desIgn and hlgh 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 secondar y high voltage trans
former, high voltage silleon rectifie r stacks and oil
rlUed filter capacitors. Output of this supply is regulated 
by parallel type 8068 series pass tubes. The tubes are 
In turn controlled by a soUd-state feedback amplifier 
with greater than 130 db 01 OC gain. The variable volt
age divider sampUng string, which is switched to change 
output voltage, consists 01 stable, low temperature 
coeIfic1ert, wirewound resistors manufactured by Fluke. 
Output 01 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 ope ration. A zero 
center panel meter monitors output voltage. 
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FEATUR ES 

• 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 
• AU-SlUcon Transistor Ampliliers 
• 100 uv RMS Ripple 

The 4158 Is protected against overcurrcnt conditions 
by a circuit which opens the Input to the Wgh voltage 
rectifier in the event that output current exceeds 32 
milliamps. This circuit may be inte rnally 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 r eUable operation under 
severe environmental conditions. Package design has 
provided a sturdy mechanical structure. Side panels 
are tapped to provide Cor mounting with a standard 
chassis slide or other rack mounting arrangements. 
ResiUent rubber feet are also provided lor bench top 
use. 

I 
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OUTPUT VOLTAGE: 0 to :t3100 VOC. 

OUTPUT CURRENT: 0 to 30 milliamperes. 

OUTPUT POLARITY: -+ o r ~ grounded via front panel 
switch. 

LINE REGULATION : 0.OOO5%or 2 mv (whichever is 
g reater) (or 10% line change from nominal. 

LOAD REGULATION : 0.0005% or 5 mv (whichever Is 
greater ) for full load change. 

STABILITY: :to. 002% per hour ; :to. 01 % per day after 
warmup (constant line, load, and temperature). 

RESOLUTION : 5 millivolts. 

RIPPLE : Less than 100 uv RM5; les8 than 1 mv peak~ 
to ~peak. 

VOLTAGE CALIBRATION: 
o to 2500V in 5 steps of 500V 
o to 500V in 5 steps of lOOV 
o to 90V in 9 steps of lOY 
Oto 9Vin9stepsof IV 
o to l. 2V vernIer 

CAUBRATION ACCURACY: :t<l. 25% or 100 mv (which. 
ever Is greater) with vernier at zero. 

RESETABIUfY: :to. 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 olf at 32 rna 
load current. 

METER: 3100·0·3100 VDC (:t3$). 

OUTPUT CONNECTORS: UG931/U fronl and rear (ODe 
mating connector supplied). 

HUMIDITY: 0 to 80%. 

OPERATING TEMPERATURE RANGE : O·C to 50·C. 

STORAGE TEMPERATURE RANGE : ·20·C to . 'IO·C. 

ALTITUDE, OPERATING: 0 to 10,000 (eet. 

ALTITUDE , NON-OPERATING: 0 to 50,000 feet. 

VIBRATION: Meets MIL-T·945A. 

SHOCK: Meets M.lL-E-49'10A (20 g's, 11 mJUiseconds 
In three principal axes). 

TEMPERATURE COEFFICIENT OF OUTPUT: Less 
than 20 ppm per · C from ·IO·C to .'l0·C. 

INPtrT POWER: 115/ 230 VAC .t. 10%, 50 ~ 60 cps, ap
proximately 300 VA at full OI.!tput. Operation at 400 cps 
available upon request. 

SIZE: 19" wide x 3-1/ 2" high x 15" behind panel (rack 
mount with res1llent feet fo r bench use). 
( 13. 3 x 43. 1 x 45.7 cm ) 
WEIGHT: Approximately 30 pounds . ( 27 .21 kg) 

PRICE: 5595.00 1. o. b. faclory. 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 s tandard, typically a high quality crystal 
oscillator, or may be optionally included within the syn
thesi zer. 

The real qual ity 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 puri ty of Fluke 
synthesizers. These are signal to noise rati o in a 30 kHz 
bandwidth, phase noise spectral density measured in a 1 Hz 
bandwidth at certain offsets from the carrier and spurious 
output levels. 

The Fluke Model 645A is a synthesizer of the "di rect" type . 
The output of a d irect synthesi zer is obtained by perfor· 
ming a series of ar ithmetic operations on the reference fre · 
quency. The primary advantage of a direct synthesi zer is its 
capability of micro-second switching speeds. The Model 
645A has this advantage, but ma intains s tate·of·the ·art spec
tral performance. 

With the introduction of the 6160B. Flu ke 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 

FEATURE I MODEL 64SA MODEL 6160A 

FreQueney , .. ,,. <k: . 50 MHz I MHz 160 MHz 
Inc-e monlS 0.01 Hz , H, 

Sc>ullOU. "''''' _83d8 to '''''''' ~'I'lo-Ph a.., ''''' 74dS " 
NO ise Ru<o ' 

Sw,lcI1,ng Time "''' 0.8 In< 

lovell,ng + 0.25<1B i IdB 

()Ytpul l oyel I 1 V rm, ,nlO son 1 V rms ,nto son 

· R .. ,dual. measured ,n a 30 kHz bI nd nd.,.j,ng. 1 H. band oentered on Ihe carro., 
• ' ~,fl ""M'n ,mprov .. for d ,al.d h . quenci .. bal.,... 80 MH z 

ApplicatiOns 
Synthesizers find application whenever an agile, highly accu
ra te. high performance frequency source is required. They 
are particularly important when the source must be remote
ly programmea 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 
satell ite up and down links and spectrum surveillance recei· 
verso These systems always requ ire 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 o thers possible. 

Among the many other appl ications for Fluke Frequency 
Synthesizers are testing o f crystals. automatic test ing of fil
ters and networks, laboratory si gnal generator replacement 
and nuclear magnet ic resonance (NMR ) studies. 

TIm 11 Frequ('11 ,t n " 
The John Fluke Mfg. Co .. Inc. al so provides instruments for 
maintaining frequency and time standards and distr ibuting 
standard frequencies from the standards laboratory. 

The Model 207·5 VlF Receiver /Comparator is used to reo 
ceive frequency references from such universall y 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 anyone of three 
commonly used reference frequencies. Also, more than one 
unit may be cascaded for further d istribution at remote 
locations. 
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203A 

DISTRIBUTION AMPLIFIER 

" '''" 
• • """I 

~ . 

"'I'~ , 
~ 

• 
'IIU'\~'} • •• II.IIIIt'" 11111 

.. ...... 1 .. ' .. 11 
,nil ,,,,.\1 

I' 
l 

• 3 STANDARD FREQUENCY INPUTS 

• ALL SOLID STATE · MODULARIZED CONSTRUCTION 

• 12 OUTPUT CHANNE LS 

• RELIABILITY AND VERSATILITY AT LOW COST 

• CHANGE CHANNEL FREQUENCIES WITH NO CHANGE 
IN WIRING 

The Model 203A Distribution Ampl ifier provides an 
economical method of distr ibuting preCIsion frequencies 
to many reOiote locattons. The amplifier will accept in

PUt freql!~ lI c ies of 100 kH1., 1 MHz and 5 Mllz and the 
12 output amplifiers will provid e output frequencies at 
any of the three in put fr eq uencies in any combmat ion 
desired. 

A floatmg Input permits cascading of distribution ampli
fiers tn con.muet a network of :my complexity. As an 
example. 3 single Model 203 A in the central standards 
laboratory could feed a number of d iffertn! laboratories. 
An additional amplifier a\ each laboratory could be 
used \0 distribute the standa rd frequency to benches 
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for openlt ion of counters, frequl.'l1cy sy ntl1l.'sll.crs. and 
communications equipment 

Signal input and o utput BNe type conneCTors arc locaTed 
on the rear panel of the uniT and all are labeloo . 

When usoo with a precision oscillator and a Fluke VLF 
Receiver it is possible to opera te all frequency -clependenl 
leSI eqU1pment In a laboratory 10 an accuracy of a few 
part s III lOll, and shorl·term Slabllllles ofa few pari s 
in 10 [ I . This IS an Improvement of sc\'eral orders of 
magnitude over present techniques whIch depend on the 
stabil ity of time ba se oscillators in each individual piece 
of eqUipment between calibr:ll ions. 

I 
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203A 
SPECIFICATIONS 

INPUT FREQUENCIES: t ach of Ihe 3 input ..:11;11111('], 

\\111 :Jl"Cept :; Mill. J \!lll. :H1d'\lr 100 kil l dl'Pl.'l1UlIlg 
011111(.' prc~lllplifit'r uh(;Jlkd. 

INPUT LE VE L: 0.5 10 5,0 vlllt~ nilS. Input 10:1('1 adJlhl· 
menl prlwlded for ('aell input (Ill nac!.. pan.'\. 

INPUT IMPEDANCE : '\\)111111:111:- 50 (lhllh wllh allY 
IlLLlllb;:T of ampl ifieT mou ules COll1k',;II'd. 

OUTPUT lE VEL : Each channel COllllllllUlhl) :ldjusI
:Jblc rlH outpUt rang\!' of 0.5 1<.) .l.a volts rills Into SO 
uhl11~. Leve[control I'm l11ulvidual :tmplifit.'TS is~cccssibic 
thro\lgh top cover. 

STAB ILITY (S HOR T TER M): T~pn':jll~ beltef thani x 
10,11 Sl~lnd:ITd Ol'\'iatinn (or a OIH ... ·~('conJ :Iwraglllg 

(une at I 'tllz. 

PHASE TEMPER A TURE COEF FI CIENT: InpullO out
put phase temperal ure coeffkient [} plcally never eXl"I!C'ds 
10/0( for ;]11 3 frcqut'llcics. 

BANDWIDTH : Less than 3" (If input frequcncy for 3 
db down :llld 15'; for 30 dh down. 

HARMON ICS: (10 db bdow signalll-vel 

SPUR IOUS: 1\0 dh brlow slgnJI level. 

ISOLATIO N: With all IIlpUlS encrglled. the signal !cv!!! 
;]t :Ill} output conncctor i, thJngcd less than 3':; WhCll 

:'1I1} othl'r output i, ~h{lrt cir.:uitl'd. 

ME TERI NG; Front panl'l mctl'r and swilch prnvldcs 
illd ic~l iOIl of prc;)1l1plifit'T :tnd 0111 pll! signal levcl~. 

Change 01 heq""ncy 10' " given channel Is 
easilv accomnlished by inserting Ihe mod"le of 
app'opri~.e f,eq"encv In.o .hal c hann"l . ElKh 
module I. clearlv labeled. P' aamplifi"" lInd 
Pow"r Supply ,,,e plso On separate modules. 

TEMPERATURE ; Opl'l;ltlllg O(lC \() 50')( 
'on .... 'p~'IJIII1l! -400 C (0 +7:,I'C 

HU MID ITY: 0 hI 1'15 Ic'iJIln' hunmlil~ 

WEIGHT: 13 p0l!11d, 

POWER REQUIREME NTS: 11:' ~.~O \Olh. + ItY ·. 50-
-400 HI. JPPI\l\IIl1:II<.'I~ ."is \\:llh 

A scp:'lr:.l\l' nl1l1ll'l'llIr \m 111l' r<.':'11 p:I11i'1 providr~ 1(\1 ill
put lIt" 'IJndb~ 1)(" Jt :.111~ vpl1Jg<.' from ~::' III 30 VOr. 
Inlerl!;)1 <.'ill·\litr~ dL'I .. ' .. '1\ 11l\~ LII' primJr~ PI)\\\'T :'l11d 
aU\llm~t I":J II~ cut S LI\<.'I" tOlhl.' l''l.l <.'Tna 1 SIJ ndb~ DC power . 

ORDERING INFORMATION 

M\llI ~'1 203A Dlstnbutlon AmplifiC'T with a stJI1(i:.Jrd con

fi!!uralion of ..j OUqHlI .:hanllcls ill each of Ih.:- J IIlpllt 
fre4ul'llcll'~ $\495.00 

NOT/;': The base IIIlif is dl'siglled to accept i pre· 
amplifiers (I at each oj rhl' 3 illPli1 fre(fIlCllcies)eacll oj 
which is c(lpable of dri l'illg II{) /() I] (lll/pUJlers. 

Modd ~03A Distribu110n Amplifier with a 1l0nsl:llld;lrd 
configllr:llioll ,,:ollsistlllg of [tny ("O mbill;lIIOIl of OUt put 
chJI11H.'ls (induding dcktlO11S1 - - . S I 520.00 .base price 
less 525.00 fur <.'Jch prC':.lm pl ifier delC'tcd or 53~.50 for 
each ~l1lplli'il'r tlekled, 

All prices FO B factory. 
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IFLUKEI 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 AGe or Operator Control 

• Dual Conversion 

• Offset I ntermediate Frequencies 

• 10 Nanovolt Sensit ivity 

• - 50 dB Signal / Noise Tracking 

• 8.0 To 31 ,9 kHz and 60.0 kHz Coverage 

• DeSIgned for Operator Ease 

YU' 11lI!. C I 'YI"/(;o "'~"R"TO" 
M OOH ~O?!\ .. . ~ :t 

o 4l-_ • - -
.. '" 1.1 

o 0 

"'e·'''' ,. 

II II II .ungjf,U_ 
""fj. 

I • • " • " " 

j 
u ., of U' 

Lt 
Ih" ,1 " '. ". ...,' (, -, » • , 
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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 20 7·5 set this instrument apart 
from all others. Such advanced features as symmetrical 
clipping of RF and I F to provide more than 80 d8 of 
dynamic range wi th 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 pa nel lights provide immediate indication of normal 
operat ion of the receive r. Controls are logically grouped 
and clearly marked. A front panel meter permits the op
erator to monitor important circuit functions, an d when 
necessary, to make all needed internal adjustmen ts with· 
out ot her test equipment. 

The Model 20 7-5, provides, in a single chassis, a frequency 

standard. the means to compare it to standard V LF trans
missions, and in turn to compa re other frequency stand· 
ards to t he internal corrected standard. 

CALIBR ATI ON 

ACCU RACY .. 

FREOUENCY 

COV ER AGE .. 

RE CEI VER 

S ENSITI VI TY. 

SELECTIVITY 

Short term and long term stabi lity 
is better than ±O.5 microsecond. 
Under normal laboratory cono; · 
tions intrinsic calibration accuracy 
(relative to received V LF carrier) 
is better than ± 1 x 1O~ lIon a 24· 
hour basis. 

8.0 to 31.9 kHz in steps of 100 Hz, 
plus channel at 60.0 kHz. 

10 nanovolt signal at SO ohm anten
na input terminal enables phase 
trac king. Tracking is maintained 
at an input signal· t a-noise ratio of 
- SO dB (Gaussian noise measured 
in a 10 kH z bandwidt h). Sensitivity 
stated is t hat of receiver exclusive 
of antenn a. 

_ 60 dB bandwidth approximately 

200 Hz. 
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The 1 MHz quartz crystal oscillator, with stability of 2 parts 
in 109 per day mounts in the instrument chassis and oper· 
ates from the regulated supply. 

The oscillator is ruggedly constructed and otfers moderate
ly high stabilities which are sufficient for the cal ibration 
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 standa rd and VLF signal without loss of phase in· 
formation so long as they have not changed relative phase 
by more than ± 1800 during the period of measurement. 

IF and IMAG E 

REJECTION . 

DYNAMIC 

RAN GE 

RF FILTER 

CAPABILITY . 

The straight-through IF and primary 
image rejection is at least 60 dB 

Symmetrical clipping in RF and IF 
stages assures reliable phase·locked 
servo operation over an 80 d8 
range of carrier level without the 
use of AGC. Less than ±0 .25 
microsecond phase shih will be ex· 
perienced for a 40 dB change in 
signal level. The total signal level 
ope rating range is in excess of 140 
dB, including 60 dB front panel 
attenuator. 

A front panel five-position switch 
permits selection of either a broad
band filter or narrow band filters. 
Broadband filter position will nor, 
maliy be used for all channel track
ing capability; optional plug·in nar
rowband filters provi de additional 



frequency selectivity. Filters may 
be ordered for any frequency with· 
in range of the receiver. 

BANDWIDTH 

•• 
b. 

o. 

RF bandwidth (narrowband filters) nom mal 1.5% 
of center frequency. 

I F bandwidth · nominal 50 Hz. 

Servo bandwidth (equivalent nOise bandWidth) 
equal to selected tracking rate t imes received fre· 
quency. Thus servo bandwidth when receiving 
16 kH z is from 0.00048 Hz to 0.0 16 Hz depend· 
ing on tracking rate. 

AUTOMATIC 
SERVO DISABLE 
CI ACUIT ........ An electronic SWitch is provided to 

disable the phase servo whenever the 
V LF carrier drops below a minimum 
level : a front panel warnmglamp 
ligh ts at the same time . Tracking reo 

sumes automatically when caTTIer reo 
turns. 

STANDARD 
FREQUENCY 

INPUT •......... 100 kHz, 1 MHz or any mtegral 
multiple of 100 kHz between these 
two frequencies. 

INTERNAL STANDARD 

Out PUt Frequency . 1 MHz 

Output Level ..... 1 volt int o 50 ohms 

Stabil ity ........ 24 hours (at shipment) ± 5 x 10.9 

24 hours (aher 1 mo.)±2 x 10.9 

1 second Interval . :!::2 x 10. 1 0 

Warmup Time .... Approximately 100 mmutes 10 be 
Within I x 10" 

Adjust ment 

Range . . ... ... By means of front·panel ten·turn 
potentiometer : approximately 4 x 
10. 10 per division With range of 

approximately 2 x 10". Total 
mechanical adjustment approxi· 
matel y 6 x 10.7 

INPUT LEVEL ..... 0.2 to 5.0 volts rms into 1.000 
ohms. Accepts sine wave, square 
wave or pulse inpu t. Pulse amp
litudes from 0.5 to 14.0 volts peak· 

to--peak. 

DIGITAL ERROR 
ACCUMULATOR ... A front panel digital counter is 

pulsed by the electronic phase 
servo and displays rela tive time 
difference between the local 
standard and VLF carrier. The 

counter accumulates up to 9999.9 
microseconds. The counter dial 

22' 

may be manually set to zero or 
other desired Initial reading inde· 
pendently of phase posit ion of 
trac king servo. 

FRONT PANEL 
RECORDER ...... A built'ln recorder on the front pan· 

el presents a time history of the ac· 
cumulated phase difference be tween 
the local standard and t he received 
V L F carrier. Recorder utilizes an 
mk!ess stylus and operates at one 
inch per hour. Full scale chart width 
may be 10 or 100 microseconds at 
relative phase, selectable wi th rear 
panel SWI tch . 

AUDIO OUTPUT .•.. A bUllt·m speaker and volume can· 
trol for au ral monitoring of the reo 
ceived VL F station at the 1.1 kHz 
mtermedlate frequency is provided. 
Head phone jack IS also provided to 
override speaker. 

ADDITIONAL 
COMPA RI SON 
INPUT ........ . 

Input Signal 
Frequency •..... 1 MHz, 100 kHz or any Integral 

multiple 100 kHz between these 

two frequencies. 

Voltage .0.5 to 14.0 volts peak·to·peak , 
sine wave, squa re wave or pulse. 

Impedance ...... Grea ter than 1000 ohms 

Connector ...... Front panel aNC. 

AUXILIARY 
OUTPUTS ...... FollOWing outputs are available on 

rear chasSIS BNC connectors: 

,. Ampli f ier V LF station signal at 1. 1 kHz in ter· 
media te freq uency and phase coherent with RF 
carrier. 

b. 100 kHz square wave phase corrected to received 
signal , level compatable WIth RT L. 

c. 1 kHz sQuare wave phase corrected to received 
signal, level compa table with RTL. 

d. 100 Hz square wave phase corrected to received 

Signal, level compatable with RT L. 

e. Reference frequency offset +51.1 kHz from 

dialed freQuency , level compa table With RT L. 

FollOWing outputs are available on rear chasSIS terminal block ; 

,. 

b. 

o. 

Relative time signal for external recorder ; 0·1 Ma 
represents 0· 10 or 100 microseconds depending 
on span selected by rear panel SWi tch. 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 mdicator 

light on front panel. a or +13 VDC. 

I 
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d. Output of signal level phase detector in parallel 
with R F Signal indication on front panel meter, 
20 dB range. 

METER DISPLAY Front panel meter, in combination 
with Meter Function Switch, indio 

cates: 

,. 

b. 

o. 

d. 

,. 
f. 

Relative carrier level; 20 dB full scale plus indi
cation of normal clipping operation of RF and 

IF stages. 

Servo phase detector error voltage (zero·center) 

Servo phase detector balance. 

Signal phase detector balance. 

Synthesizer alignment. 

Level indica tion from internal power supply at 
plus and minus 13 VDC. 

REAR PANEL CONTROLS: 

,. 

b. 

o. 

d 

• 

Antenna seleclOr switch; 3-posltlon rotary 
switch selects input from Model 207·1·450 
VLF Whip, other 50 ohm antenna , or High 
i mpedance from long wire antenna. 

Jumper on rear terminal block convens front 
panellOdlcator lights to " tell -tale" operation. 

Coarse and flOe adjustments of span for exter· 

nal recorder. 

Span selector switch for relative time record· ,,. 

.. . • ~,-" - , .... 
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REAR PANEL VIEW 

PHYSICAL SIZE AND 

CONSTRUCTION . . The receiver is designed for 19" reo 
lay-rack mounting, 7" high, IS" 
maximum depth behind panel. Net 
weight is apprOJl:imately 35 Ibs. 
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POWER 

The instrument is of modular can· 
struction, using printed circuit 
boa rds and integrated circuit mod· 
ules. 

REQUI REMENTS The receiver operates from 95· 125 
or 190-250 VA C, 60 Hz, or from 

». :('1 'S( 

a DC source of ± 12 VDC standby 
batteries. EJl: ternal standby battery. 
when used. automatically assumes 
full opera t ing load in the event of 
primary AC power failure. All reo 

ceiver functions inclu ding servo 
tracking are sustained wi thou t in· 
terruption with the eJl:cept ion of 
the graphic recorder. For opera
tion from 50 Hz power, o rder 
Model 207-5/AA. 

MODEL 207-1-450 V LF 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 requi red passive 
filter components. to achieve impedance matching from 

the antenna to a 50 ohm transmissi on line. Operating 
power for the field effect transistor is supplied through 
the center conductor of the coaJl:ial cable f rom the reo 
ceiver. One hundred feet of RG5S/ U cable is supplied 

with the antenna. Whip length is 102 inches. 

CHASSIS SLIDES 

Chassis is equipped with mounting hardware for Jona than 
1 1000· 18-A·2 chassis slides. 

PLUG· iN-NARROW BAND RF FILTERS 

Individual fil ters are available for each frequency wi t hin 
the operating range of the Model 207-5. Part No. is 
207-422XXX where the cen ter f requency is denoted by 
the last three figures . 

PRICES; 

207 ·5 V L F 

207 ·5/AA VLF 

Receiver /Comparator .... $3995.00 
11 5 VAC, 60 Hz 

Receiver/ Comparator .... $3995.00 
230 VAC, 50 Hz 

207-1· 450 ...... A ntenna .. . . ... $ 150.00 



FLUKE SPECIAL PURPOSE SYNTHESIZERS 

John Fluke frequency synthesizers are designed and con

structed with highly fle'Clble modularity. This provides 

lhe means by which the units can be mdlVidually tailored 

to particular systems applications, where required con-

SISOA/AD was developed for use with a 50 tImes X·band 

multiplier. The unit is remotely proqrammed as if its out

put were at X·band. 
Frequency Range 

Increments 

Spurious 

Internal Reference 
Stability 

Programming 

130 . 160 MHz 

20 Hz 
~70 dB 
1 )( '0.9/24 hrs. 

Remote BCD·TTL 
pes true 

SISOA/OX was deSIgned as a local oscillator tor 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 
Stability 

Programming 

1 x lO,e 124 hrs. 

Front Panel Controls 

6160A/ OY is another synthesizer designed to be a local 

oscillator for a sateltite communications system_ The 

main feature that distinguishes th is unit from other Fluke 

synthesizers is its half-rack width. providing two agile fre

quency sources in the one rack increment. 

Frequency Range 40 MHz · 160 MHz 

Increments 1 kHz 

Spurious - 55 dB 

Frequency Reference 

Programming 

External 5 MHz 

Front Panel Thumb 
Switches 
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figurations d iffer from standard off-the-shelf products. 

The wide range of poSSible configurations are represented 

by the 6160A/AO. 6160A/OX. and 6160A/DY. shown 

below. 

, 1 
----.= .. 

, 

6160A/AO 

". 
6160AlDX 

-
. ' . . ' • 

6160A/DY 

I 
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Frequency Synthesl:l 61608 

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. 

_""" 
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The 6160B frequency synthesizer uses the mdlrect method 
of frequency synthesIs, employmg phase·locked loops, di· 
gltal diViders, and high a VCO's. Th is 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 outpu t 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 elimmate noise and spurious signals offset by 
more than .1200 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· 
virOtlments up to 50° C. Remote programming IS DTL/TTL 
BCD positive true logiC or by contact closures_ The internal 
standard with a 24 hour stability of :t2 parts In 109 is avail
able as an option. as IS a lower cost TCXO haVing a stability 
of.i5 parts in 106 per year. 

I I, SPURIOUS VS.· 
I 

f-BO OUTPUT F REO. 

rOO 
I I 

10~ 
I 

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 61608 al· 
lows the output of thiS Unit to be multiplied directly to mi· 

crowave frequenCi es. 

HFN HF RECEIVERS 

Fast switching speed and low SPUriOUS of the 61 60B 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 characteris t ics. 
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The guaranteed non· harmoni c spurious performance IS 
plotted in Figure 1. Since the output VCO in the 6160B 
operates from 80 to 160 MHz , frequency division is em· 
played for coverage of lower frequencies . ThiS results in 
improved SPUriOUS speclficauons for frequencies lower than 
80 MHz . Phase noise is similarlV reduced for lower band'S. 
Typical output phase noise spectrum of the Model 6160B 

is shown in Figure 2. This data represents the expected per· 
formance of a synthesizer measured in a I 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. 

90dB 
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c 
0 

" '" • • •• 
Z 

• • ~ 130 ~ 
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m 
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160dB 

115 dB/ Hz 
@ 1.2 kHz l21 dB/H' 

@32kHz 
-~ 

d 35dB
/
H

, 
~ ~600kH' 

1& I~ I~ IDS 
OFFSET FREQUENCY (Hz) 

10' 10' 

Fig. 2. NON ·DISCRETE SPECTRAL PERFORMANCE 

AUTOMATED TEST SYSTEMS 
BCD programmability . Wide frequency range. electflcally ad· 
justable output level , and fast switching speed of the 6 1608 
make thiS synth~izer an excellent selection for automatic 
test systems. Programming of frequency is by 34 parallel, 

TIL 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 Test ing 
Nuclear Magnetic Resonance Testing 
General Lab Use 

I 
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Specifications 

FREQUENCY 

RANGES 

INCREMENTS 

SELECTION 

SPUR IOUS OUTPUTS 

NON·HARMONIC 

HARMONICS. 

SIGNAL TO NOISE RATIO (TYPICAL) 
(Including the effects of the internal standard) 

PHASE 

AMPLITUDE 

SYNTHESIZER RESIDUA L (TY PI CAL) (Internal 

noise from 5 MHz input to synthesizer output) 

PHASE 
AMPLITUDE 

PHASE NOISE SPECTRAL DENSITY 

OUTPUT VOLTAGE 

1 MHz · 160MHz . 

SWITCHING TIME 

INT ERNAL FREQUENCY STANDARD (Optional) 

AUXILIARY OUTPUTS 

AUXILIARY INPUTS: 

Reference Frequency 

External Level Control 

, MHz to 12 MHz 

0.1 Hz 

10 MHz to 160 MHz 

1 H, 

Front panel rotary switches, remote BCD-TTL or DTL pos
it ive true logic or contact closu res. logic "0" 0; 0 to +.9V 
dc. l ogic "1" " +2 to +5V de or open circuit. 

Greater than 83 dB (to' 00 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 tlolrage source) 

Greater than 25 dB below fundamental. (Typically > 30 dB) 

Greater than 62 dB 

Greater than 94 dB 

Greater than 74 dB 
Greater than 94 d8 

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 
is seen for lower frequenci es. 

Guaranteed SS8 SI N rati o at the syn thesizer output mea· 
sured in a 1 Hz bandwidth. Vali d for dialed frequencies 
from 80 MHz to 160 MHz. Improvement for lower selected 
frequencies. 

OFFSET FREQUENCY 

1.2 kHz 
32 kHz 

600 kHz 

GUARANTEED SIN 

) 115 d8 
) 121dB 
) 135d8 

Adjustable from +3 d8m to +13 dBm into 50n (.3V to 1 V 
rms) with front panel control or external dc voltage. Level 
maintained ± 1 dB into 50n. 

Less than BOO psec to be within 50 Hz of f inal frequency . 

5 MHz 

OPTION AGING RATE 

-02 ± 2 X 10·9 /Day 

-05 ± 5 X 10-6 (Year 

TEMPERATURE 
STABiliTY 

X 10-8 , O° C to 50° C 

1 X 10-6 , O° C \0 40° C 

5 MHz at nominally 1 V rms into 50n. 

5 MHz@OdBmto+16d8m into 50n 

0 .1 to 0.8 VDC nominal into > 2 kn 
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Specifications 
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FRONT V IEW 

POWE R REQUIREMENTS 

DIMENSIONS, WEIGHT . 

ENVIRONMENTAL 

OPERATI NG .. 
NON·OPERATING 

Model 6160B ... 

OPtion - 02 Frequency Std. 2 x 10' 9 /24h 
Opti on - 04 Rear panel AF output 

OptIon - 05 TCXO 5 X 10"/year 

ACCESSORIES: 

$5495 

550 
N/e 

$250 

MQ7·205·600 Rack Mounting Brackets for 6160B $25 

MO()'280·610 Chassis slides for 24" cabinets . 50 

NOTE: The mating connector for the programming input 

lines (Amphenol 261. 10022.201 .50(01 ) is included with 

6160B. 
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SI DE V IEW 

115f230V rms :!:.10% selectable by rear panel swi tch, 

50 - 440 Hz, 80 waus 

Standard 19" 148.3 em) relay rack width, 7" (17.8 em) 

high, 20" (50.S em) behind front panel , 45 pounds (21 kg) . 
Sl i des and rack mounting kit opt ional. 

o to 50
0 e ., 0 to 80% RH .• 0 to 10,000 feet . 

_ 62°C to +70°C. 0 to 50,000 feel. 

The 6160B can be modified to sui t special customer 
applications. Some examples of these modifications are 
special fi xed freQUency OUtputs, inverted or offset con trol 
logic, or tighter spurious specifications for a limi ted 
frequency range. COI'l tact the factory for further in· 

formation . 

For Applications help, telephone (206) 774·2491. 

I 



Frequency Synthesizer 645A 

FEATURES : 

• Output Frequency DC·5O MHz 

• Non-Harmonic Spurious -100 dB 

• Signal-to-Phase Noise Ratio 66 dB 

• Guaranteed Spectral Performance 

• Switching Speed 20 ~SEC 

• Search Oscillator and Internal Sweep 

• Automatic Level Control (A Le) 

• Modular Design 

• BCD Programming Available 

b E:J . ''"'II'' ,,,',' oj 
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The Mooel 645A Frequency SyntheSIZer proouces an out· 

put signal which 15 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 645A 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 flQlJfe CIlCUlts. carefully 

distributing gam. maintaining high signal levels. and utiliZing 

low syntheSIS multiplication factors along Wi th low time de· 

lay processing. 

For the most critical system applications It is sometimes pos· 

Sible to employ coherent noise cancellation techniques, The 

Model 645A has a fixed 10 MHz output which 15 highly co

herem wi th 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. 

TYPICAL PHASE NOISE PERFORMANCE 

The tyPIcal output phase noise 
spectrum of the Model 64SA 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 
49.9 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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Remote frequency selection is by decimal logic· ten lines per 
digit. If BCD programming is desired, an accessory Model 

AG07 BCD to Decmlal 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 ohen used for 
transmitter exciters and receiver local osci ll ators. 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 a receiver local oscil
lator. the 645A allows greater than 100 db receiver dyna
mic range in IF bandwidths up to 3 kHz because of its low 
nOise and SpuriOUS. Synthesizers also provide Ihe ability 
to frequency·hop both the transmitter and receiver for 
secure communicatIOns. Users find that Ihe 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 mlcrowa~e, make 11 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 . 
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Model 645A Front Panel view with less frequently 

used controls shown. 

Specifications 

FREQUENCY 

Range .... . 

Increments. 

DC to 50 MHz 

.01 Hz 

Selection ... Using front panel rotary switches 
or by remote contact closure, 

SPURIOUS OUTPUTS 

Non-Harmonic. Greater than 100 db below funda· 
mental 

Harmonics . . . .. Greater than 30 db below funda· 
mental 

SIGNAL TO NOISE RATIO Including the effects of the 
internal standard (typical) 

Phase . . . .... Greater than 66 db 

Amplitude .. Greater than 86 db 

Synthesizer Residual 
(Internal noise from 
5 MHz input to syn· 
thesizer output) 

Phase.. . .... Greater than 78 db 

Amplitude . Greater than 88 db 

RESIDUAL PHASE NOISE SPECTRAL 

Measured in a 
30 kHz band 

excludong a 
1 Hz band cen
tered on the 

fundamental . 

Valid for dialed 

freQueOClIlS 

from 1 MHz to 

50 MHz. 

DENSITY SSB SI N ratio from 5 MHz input to 
synthesizer output measured in a 

OUTPUT VOLTAGE 

1 Hz bandwidth . Valid for dialed 
frequencies from 1 MHz to 50 MHz. 

OFFSET FR EQUEN CV MINIMUM SIN 

20 H, 

200 Hz 

5 kHz 

50 kHz 

104.6 db 

116.6 db 

129.9 db 

132.0 db 

50 Hz· 50 MHz .. Adjustable from 0.2 to 1.0 VRMS 
into son with Auto· Level·Control 
(ALC) by front panel control or ex· 
ternal DC voltage. ALC control 
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Model 645A Rear Panel view. 

DC·l00 kHz. 

Amplitude 
Modulation 

maintained from 20 kHz to 50 MHz 
at 1.0 VRMS ±0.25 db into son. 
25" C ambient. 

1.0 VRMS ± 1 db into son. (ALe 
disabled). Spectral specifications 
are valid at 1.0 VRMS into 50n 
with or without ALC. 

100 mV RMS ±2 db into son. 

Both outputs capable of external 
modulation to 50% from DC to 
10kHz rate . 

SWITCHING TIME. . 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). 

SEARCH 
OSCILLATOR .. .. 

Local Search . .. 

Remote Search .. 

Accuracy .. 

Frequency 
Modulation. 

INTERNAL SWEEP 
GENERATOR .. 

Continuous adjustment about selec· 
ted synthesized signal with range of 
up to ±0.01 Hz to ± 100kHz select· 
able in decade steps by front panel 
or remote contact closure. 

Calibrated front panel control. 

Programmable by external resist· 
ance or voltage of - IOV to +10 
VOC. 

±2% of range at 2SoC: ±S% of range 
at a to SS" 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· 
0'. 



INTERNAL 
FREQUENCY 
STANDARD 
(OPtional) .... . . 5MHz. 

Aging Rate . . . .. .±2 parts in 10' per 24 hours. 

AUXILIARY 
OUTPUTS ....•. 5 MHz and 10 MHz at nominally 

I VRMS in to 50n. 

AUXILIARY 
INPUTS ..•.... E)(l ernal 5 MHz frequency standard. 

1 V rms, son 
External ALC control voltage. 

POWER 
REQUt REMENTS .. 100/ 115/200/230 VRMS ± 10% selec· 

PRICES; 

MODEL 645A·156S . .. •• . •. ...... . . • . 513.950.00 
I.o.b. factory, 

Mountlake Terrace, 

Washington 

DIMENSIONS, 
WEIGHT ...... . 

ENVIRONMENTAL 

table by rear panel SWi tch, 50- 400 Hz 
125 Watts ma)(lmum. 

Standard 19" (48.3cml relay rack 
width, 8'%" (22.2 cm) high. 23·5/S" 
(60.0 cm) behind front panel, 90 
pounds (4 I Kg). Slides and rack 
mountmg kit mciuded. 

Operating ...•• a to 55°C. 
a to 85% RH. 
a t o 10,000 fee t. 

OPTIONS AND ACCESSORIES; 

- 12 2 x 10" per day drift rate frequencY 

standard, . • . . . . . . . . .. ... . . . , .......... $ 550.00 

A60] BCD to decimal Interface ........... $1495.00 
(E)(lernal package, 3' · ... rack height ) 

(Compatable wtth DTL. TTL , positive true.) 

OUTLINE DIMENSIONS (SHOWN WITH RACK INSTALLATION KIT ATTACHED) 
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FEATURES 

• OUTPUT FREOUENCY DC-50 MHz 

• NON-HARMONIC SPURIOUS - 100 DB 

• SIGNAL-TO-PHASE NOISE RATIO 66 DB 

• GUARANTEED SPECTR AL PERFORMANCE 

• SWITCHING SPEED 20 USEC 

• SEARCH OSCILLATO R AN D INTERNAL SWEE P 

• AUTOMATIC LEVEL CONTRO L (A LC) 

• MODU LAR DESIGN 

• BCD PROG RAMMING AVAI LABL E 

• MEETS THE ENVIRONMENTAL REQUIREMENTS 
OF MIL-E 16400F, AM 5, CLASS 4 

• 

• • 
~ . 

,-..... , .. , 
~ .. .. 'l' 

~ ~ v • • 

.'~ , '. 
) ' 0 · 

• 
~ 

• 
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645M Description 
The 645M Frequency Synthesizer has the same specifi
cations as the 645A, but IS environmentally hardened to 

meet the requirements of Ml l -E-16400F, Amendment 5. 
Class 4 , 

Specifications 

POWER REQUIREMENTS 100/115/200/230 VAMS ± 10% selectable by Internal jumpers, 

50 . 400 Hz, 125 walts maximum. 

DIMENSIONS, WEIGHT . .... " ... . . ,.. .. Standard 19" (48.3 em) relay rack Width IO 'h" (26.7 em) high , 

23 S'S" (60.0 em ) behind from panel, 91 pounds (41.4 Kg ). 

Slides and rack mountmg kit Included. 

EN VIRONMENTA L CONDITIONS 

TEMPERATURE 

OPERATING 

NON-OPERATING 

HUMIDITY 

ELECTROMAGNETIC INTERFERENCE 

EMISSION AND SUSCEPTI BILITY 

AND SElF CQMPTA IBIUTY 

SHDCK ....................... . 

VIBRATION . . . . . .. .. •.. •. ...... .• .. 

Unit will perform In accordance With paragraph 3.8.1 o f MIL·E· 

16400F. Amendment 5, Class 4 Temperature ranges are as 

follows 

o to -'-50 C 

Operauon , as descrtbed 10 paragraph 3.8.2 of MIL E 16400F, 

Amendment 5, IS possible al relative humidities rangll1g up to 

95% for both con t inuous and in termi ttent periods, Including 

conditIOns wherein condensation takes place In and on the 

equipment In the form o f both water and frost. 

Unit wi!! con form to MIL·ST D·461 ·A Class lD which IS refer· 

enced by paragraph 3.9.4 of MIL·E· 16400F Amendmen t 5. 

Unit will conform to MIL·S-90I C. Amendment I , Grade A 

High Impact Shock Test which 1$ re ferenced by paragraph 

3.11.8.1 of MI L·E 16400F. Amendment 5. The Instrument 

may momentarily experience Signal l!1lerruptlon dUring · 

high impacts. 

Meets reqUirements of MI L·STD· 167. Type 1 En\lIfon mental 

Vibrat ion which is referenced by paragraph 3.11.8.2 of MIL·E· 

16400F, AmendmeOl 5. OUTIng Vibrat ion. phase nOise speclfal 

charactenstlcs are slightly degraded. 

233 

I 



NOTES 

I 

234 



section 9 
automatic test equipment 

75058 •• . •..•.• 237 
7510A . . .• . .... 237 



I 

The Fluke Terminal/l0 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 follow ing 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/1 O. 

• Highly trained personnel to operate the system are not 
required. 

• Initial investment need not be large. The system can be 
developed as requirements increase. 

• BASIC/ AT LAS languages are used . 

• The non-dedicated computer concept provides multiple 
simultaneous time-share interactive terminals. 

The Fluke Terminal / lO 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 / l0. If your needs are High Accuracy 
Component Test / Analysis, Analog PCB Testing, Analog Mo
dule Testing or precision Data Acquisition, Terminall l 0 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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INTROOUCTION 

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 cha llenge tor calibration laboratory managers. 

Fluke TER MINALl10 Automated Calibration Sys
tems have been developed to meet this chal lenge. 

Th is brochure discusses the application of automa
tion to the calibration laboratory and describes in 
detail the TERMI NAL/l0 Automatic Calibration 
Systems. 
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SOLVING THE CALIBRATION PROBLEM 

Cal ibration 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 differen t 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 
select ion criteria should be: 



Performance Test versus Adjustment 

Large laborator ies faced with an abundance of a 
particular type of instrument (an oscilloscope for 
example) may elect to separate the pe rfo rmance 
test and adjustment parts of the ca librat ion pro
cess_ This effectively means the individual perform
ing the test is not the one accomplishing calibra
tion adjustmen ts. Many laboratories supporting 
NASA agencies find that this mode of operati on 
satisfies their unique calibration requirements. An 
automatic calibration system fits nicely into this 
environment. 

Large versus Small Wo rkload 

Smaller laboratories often use one individual to 
perform both performance test and adjustments. 
These laboratories usually have many one-ot-a
kind instruments and may have a heavy concentra
tion of wo rkload in selected categories. Here low· 
cost, time-shared TE RM I NALll 0 calibration sta · 
tions may be used both for test and adjustment 
procedures. Adjustment messages provided by 
the compu ter are many times more effective than 
a manual process, in that set-up time and review of 
the test procedure are drasticall y reduced. 

Documentation Requirements 

Most laboratories have libraries of calibration pro· 
cedures and maintain files of historical calibration 
data. The amou nt of data accumu lated and the me
dia in which it is stored can be strongly influenced 
by military specifications (MI L-C-45662A/ 6 and 
MI L-G-9a5S) . In many cases, instrument ca libra
tion procedures for automated systems can be gen-

erated directly from the exist ing 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 informat ion systems, and 
management reports to provide a wide va riety of 
data, from equ ipmen t location to an individual em· 
ployee's productivity . 

Fl u ke TEAMI NAUl 0 systems utilize a distribu ted· 
system archi tecture wh ich allows ready interface 
to existing data processing facilities. This interface 
may be through the use of compat ible 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 TERMINALl10 computer can be 
configured to perform the en tire recall task . 

Satellite Operations 

Many organizations utilize satellite calibrat ion lab· 
ora tories to reduce turn·around·time and the high 
cost of transporti ng test equipment. Equipping 
the satellites with automated calibration sta t ions, 
fu rther decreases turn·around-time and overall labor 
costs. 
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FLUKE'S ARCHITECTURE FITS THE NEED 

The versatile architecture of TEAMINAU10 pro
vides a straightforward and economical method 
for automating calibration processes. Multiple 
TERMINAU10 work stations allow separation of 
INOrk within the laboratory in the normal manner. 
A typical installation incorporates both a 75056 
Meter Calibration Station and a 751 OA 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. 

TEAMINALl10 is totally modular in nature and 
is not a "universal test set". Each station makes 
available a specific range of stimulus, measurement 
and switching capabili ty , optimized to meet 

the test requirements and achieve the goals as 
defined by the application. 

Figure 1 illustrates a typical TEAMINALl10 in· 
stallation. 

To enhance the efficiency and speed of 
TE AM I NA L/1 0 in the calibration environment, 
Flu ke has developed a highly efficient software 
operating system. This system partitions the com· 
puler 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 lhe 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 . 
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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, 
wi th 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 (TIl. 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 paraliel control interface may be util
ized. It provides communication between the com
puter and the 11 aDA at speeds over ten times faster 
than that of the serial control interface. 

Each of the calibration stations described has the 
following assets: 

• A single· port, standard interface with the 
system computer. 

"OM 
COMPUlER 

• 

• 

• 

• 

A CRT terminal which allows the operator to 
efficiently communicate with the computer. 

An auxiliary five·keykeyboard which simpli 
fies oflerator responses during an instrument 
calibration. 

A single Test Instrument interface panel with 
programmable switching to select input/out· 
put signal s, and with indicator lights to com· 
plement displayed messages in directing the 
operator to the proper connectors for each 
test 

Programmable st imulus 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 by 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. 

U"[LlT .. Y r--;:;:;;-;:;-...,I 
SERIAL 

flUKE 1100A INlER~ACE PROCESSOR TEST 
INSTRUMENT --

" PARALLEL 
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INTERFACE CARD S LOTS 

115 Tot.ol l 

"''" Ul)UUl( 
....... -.1 
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SYSTEM 
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7505B METER CALIBRATION STATION · 
SPECI FICATIONS 

This station provides stimu lus and measurement 
capabil ity for cali bration of YOM's, VTVM's, 
DMM's, Precision DVM's, instrumentation amp
lifiers, de sou rces, de calibra tors and passive 
devices such as vol tage d ividers. 

DC measuring instruments may be tested for line
ari ty, accu racy, and stability from 0 to ±1100V, 
or 0 to ± 110 rnA, using a programmable de vol tage/ 
current ca li brator. Excellent performance to the 
microvolt level is possible using a built -in divider 
which also doubles as an accu rate resistance stand
ard for testing over the In to 10 Mn range. 

A programmable precision DVM aids in load 
regulation, ripple, and accuracy tests of power 
su pply or amplifier outputs. 

Optionally available are: 

• 

• 

A programmable ac cal ibrator to provide 
100 uV to 1100 V rms, mid-band, with a 
f requency range from 10 Hz to 1.2 M Hz. 

AC and dc current source and measurement 
capability to l OA . 

• Wave form stimulus (sine, square, triangle). 

• 

• 

• 

Frequency , Period and T ime Interval measure
ment. 

Line regulation testing using a programmable 
line voltage source. 

Accuracy enhancement - allowing 10 ppm dc 
voltage generation and measurement. 

Figure 3 shows a typical Meter Calibration Station 
Instal lation. 

, 
., 

L 

Figure 3. 75058 Meter Calibration Statioll 
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75058 METER CALIBRATION STATION SPECIFICATION SUMMARY (All specifications apply at 
the Terminals of the Test Instrument I nterface Panels at 23"C ±' l °C with a RH between 30% - 50%) 

STIMULUS 

DC VOLTAGE /CURRENT 

Voltage Range : luV to l100V. ±O.DOStIE. 
±O.DO 1 % Enhanced 

Current Range : 100 pA to 110 mA.±O.006% 

• Extended Current Ranges : l A, ± D.l %: 10A,±O.2% 

RESISTANCE/ RATIO STA NDARD 

Resistance Range ; 

Ratio Ranges: 

·ACVOlTAGE 

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 : 

H1 to 10Mn . 1.0 .005% at 
Cardinal poil'lts 

1:1 to 10:1 

100 uV to 1200V, 
±O.02% midband 

10 Hz 10 1.2 MHz 

1 uA to 100 rnA, ±O.2% 

to lOA, ;tOA'II> 

5OHzl0lkHz 

Sine, Square , Triangle 

0 . 1 to IOV p.p 

0.00 1 Hz to 1 MHz 

96V to 144V 

a to 20A 

Same as line (50 Hz·GO Hz) 

-DC CALIBRATION REFERENCE STANDARD 

Voltages (four each) : 

NOTES .. 

l Vand 10V, 3 ppm Irans· 
fer accuracy; 
10 ppm monlhly stabil itv 

MEASUREMENT 
DC VOL TAGE /CUR RE NT 

Voltage Range : 

Current Range : 

• Extended Current Range: 

AC VOLTAGE 

Voltage Range : 

Frequency Range : 

AC CU RRENT 

Current Range: 

• Extended Current Range : 

Frequency Range' 

RESISTANCE 

Resistance Range : 
(4 Termmal) 

OC:OC VOLTAGE RATIO 

Ratio Range : 

AC :AC VOLTAGE RATIO 

Ratio Ranges : 

1 V Ref 

lOV Ref 

l00V Ref 

10uV to 1100V,±O.004 % 

±O.OOl % Enhanced 

luA to 110 mA.±O.Ol % 

to lA, ±0 .1% 

to IDA , ±0 .2% 

1mV to 1100V,±0.OS% 

midband 

10 HZlo 100 kHz 

1 uA to 110 rnA, ± 0.2% 

10 lOA, :to.3% 

10 Hz to 1 kHz 

l00uf2 to 12MO 

±0 .01 % midband 

10,7: 110 100:1. ±0 .OOl'*, 

10,3: 1 10 1000: 1, ±0 .05% 

10'4: 1 to l00: l ,±O.05% 

10.5 :1 to 10:1,±O.05% 

-FREQUENCY, PERIOD, TI ME INTERVAL 

Frequency Ranqe: 

PeriodfTime Interval 
Range: 

.. Optiollal 

0 , 50 MHz 

0 .1 us to 108s 

1. Specification extremes do not necessarily apply simultaneoll sly. 

2. III order to prollide COllcise specificatiolls. rallge alld accuracy floor specificatiolls hare beel! omitted. Detailed 

specificatiolls are al'Oilable 0 11 request. 
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7505B BASIC STATION EQU IPMENT 

l1QOA Interface Processor (with 1100A·1016 bit serial 
controller) 

12008 Switch Matrix 

1300B CRT Terminal 

1600A Auxiliary Keyboard 

1740A Resistance/Rat io Standard 

840QA Digital Multimeter (measures resistance and 

AC/DC voltage or current) 

3330B/AH DC Voltage/Current Stimuli 

1400A Equipment Mounting Rack (with Power Distri

bution Panel ) 

75058 Test Instrument Interface 

244 

7505B STATION OPTION S 

75058·7001 AC Voltage Stimulus 
75058·7002/7003 AC/DC Extended Current Stimulus 
75058·7004 Waveform Stimulus 
75058·7005 Frequency, Period, Time Interval Measure-

ment 
75058·7006 AC line Voltage Stimulus 
75058-7007 Calibration Reference Standard 
75058·7008 Work Station Table 
75058·7010 63 inch Work Station Rack 
75058 -701 1 DC:DC and AC :AC Voltage Ratio Measure

ment 
75059 ·7012 Replaces , 100A-7016 with ll00A-7026 

parallel controller. 
7505B·7020 Applications Software Package 



7510A OSCILLOSCOPE CALIBRATION STATION 
DESCRIPTION 

This station is optimized for the ca libration 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 multi meter and switching for ac/ de voltage mea
surements such as Test Instrument power supply 
voltage. The station can accommodate up to nine 
simultaneous connections to the Tl 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 
500 Hz squarewave output from 10 /JV to 100V 
for gain tests. 

Figure 4 shows a typical installation of a 7510A 
Oscilloscope Calibration Stat ion. 

figllre 4. 75JOA Oscif/oscope Test StatiOIl 
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7510A OSCILLOSCOPE STATION SPECIFICATION SUMMARY (All specifications apply at the 
Terminals of the Test Instrument Interface Panels at 23°C ±l °C with a RH of 30% - 50%) 

STIMULUS 

FREQUENCY RESPON SE CALIBRATION SOURCE 
(Si ne Wave - Synthesized) 

Frequency Range : 1 kHz to 160 MHz 

Voltage Range : 

Flatness : 

2V pop max imum into 50 
ohms. Output can be pro· 
grammed over a continuous 
10 dB range and with pro· 
grammable fixed attenuations 
of 3, la, 20, and 30 dB over 
a total range of 73 dB . 

±0.5 dB 

SIGNAL GENERATOR OPTION 

- Frequency Range : 

-Ampl itude : 

1 MHz to 1400 MHz 

-80 dBm to +10 dBm, may 
be set over any 20 dB range 
under program control. 

lOW FREQUENCY TIME CALIBRATION SOURCE 
(Time Marks· Synthesized) 

Time Range : 

Voltage Range: 

Duty Cycle : 

Time Accuracy: 

1 us to 205 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. 

5% 

± 0.OO1 % 

INPUT NORMALIZATION CALIBRATION SOURCE 
(Square Wave - Synthesized) 

Frequency Range: .05 Hz to 1 MHz 

NOTES: 

Voltage Range: 

Rise Time: 

Distortion : 

'"Voltage Range: 

'"Rise Time: 

> 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 . 

less than 12 ns 

Aberrations less than 2% 

Greater than 100V p.p, with 
no load (not synthesized ) 

Less than 1 ns at O.5V p.p, 
into 50 ohms 

AMPLITUDE CALIBRATION SOURCE 

Voltage Range : 

Resolution ; 

Output Impedance: 

Waveform: 

MEASUREMENT 
DC Volts : 

Voltage Range: 

Resistance : 

AC Volts: 

Voltage Range : 

Frequency Range : 

.. Optional 

± 1 mV to ± 100V full scale in 
six ranges. 

±O.01 % of full scale 

50 ohms , ± 1% 

Both dc and square wave out· 
puts available. A single pro· 
gram command will provide 
the 500 Hz square wave. 

10uV to ±1200V, ±0.02% 

10Mn to 1SMn, ±0.02% 

1 mVto 1100V,0.1 % 
midband 

30 Hz· 100 kHz 

l. Specification extremes do /lot /lecessarily apply simultalleollsly. 

2. III order to prOl'ide cOllcise specifications. rallge alld accuracy floor specificatiolls have beell omitted. Detailed 
specificatiolls are a~'ailable 011 request. 

246 



7510A BASIC STATION EQUIPMENT 

1100A Interface Processor (with 
1100A-7016 bit serial controller) 

1200B Switch Matrix 
13008 CRT Displav and Kevboard 
IBOOA Aux lliarv Keyboard 
6160A Frequency Synthesizer 
A697 Synthesizer Extender 
4270A/ A4299 Power DAC 
8200A DI91tai Voltmeter 
1400A Rack and Power Distribution 
7510A Test Instrument Interface 
General Radio 1592A 
Programmable Line Voltage Stimulus 

247 

7510A STATION OPTIONS 

7510A-70011400MHzSlgnal Sou,,,, 
75 ,OA-7002 High Amplitude/ Fast 

Rise Square wave 

""'". 
1510A-7003 Replace ll00A-1016 

with I100A-1026 

parallel controller 

751 OA-7020 Applications Sohware 
Package 
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SOFTWARE 

The software available with a TERMINALl10 cal 
ibration system is extensive, covering operation, 
maintenance. and support on both the system and 
calibration station levels. 

Operating software, TEST 110 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 
per ipheral dev ices. 

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 TI , 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
g-ams 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 vo ltmeters 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· 
tern 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 compu ter and system peripherals. 

Self Calibration programs are available to ca librate 
specific test sta tion functions and provide correc· 
tion data to be stored and used for "accuracy en
hancement" during later sta tion use. These cali
brations are referenced to the Test Instrument inter· 
face panel and Include corrections for e rrors con· 
tributed by station switching and wiring. 

Additional support software is available to reduce 
and analyze test data resu lting from execu tion of 
applications and maintenance programs. A general 
test report formatting program may be easily modi 
fied to meellndividual lab requirements. 

Figure 5 illustrates the organization of the software 
elements. 



APPLICATIONS SUPPORT SO FTWARE 

TEST PROCEDURE DATA TABLE 

• GENERA TOR PROGRAMS 
• VERIFIER/ EDITOR PROGRAMS 

APPLICATIONS 
SOFTWARE 

VARI ABLES 
• MAINTENANCE 

~ 

LEGEND 
PftOGRAM 

DATA TABLE 

c::::J 

COMMUNICATIONS -
PROGRAM 

GENERATED DATA 
~ .. 

PROCEDURE TABLE 
PROCESSOR PROGRAMS 

GENERAL TEST 
PROGRAMS 

• • 

CAL IBRATION STATION 

COMMUI'fICATlONS 

• OPERATOR MESSAGES & REsPONSES 
• INSTAUMEI'fT CONTROL & AESI'ONSE 
• STATION ~ERIPHERAL INPUT /OUTPUT 

SELF CALI BRA liON 
PROGRAMS 

STATlOI'f, Of'ERATOR TERMI 
NAts, eo STATION PERIPHERA 

SELF· TEST PftOGRAMS 

• • 

APPLICATIONS AND MA INTE NANCE SU PPORT SOFTWARE 

TEST VA RIABLES DATA TABLE 

• DATA REDUCTION & ANALYSIS 
• TEST REPORT FORMATTING 

Figure 5. Calibrarion Station Sofrware 
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COMPUTER CONFIGURATION 

1105A Computer System Features 

• Powerful CPU architecture with eig ht general 
registers. vectored multi level priority inter· 
rupts, automatic stack handling and twelve 
basic addressing modes. 

• 

• 

• 

• 

Memory with 16 bit basic word size, provid ing 
8 bit byte addressing. expandability to 2Bk 
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 
prin ters, 18M-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 TER MINAL/tO 
calibration stations, program development ter· 
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minals or cle rical 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 dnd maintenance documentation . 

This basic 11 05A configuration will support two 
concurrently running applications (e.g. one 75058 
and one 751QA) . 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 11 05A computer sys
temwill becalled upon to provide instrument recall 
or other clerical tasks. 

Efficient hard copy communication to cal ibration 
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. 



Figur~ 6. 75058 .\leter a/ld 75 lOA Srope ColibrQtioll System Il'Itil 1105.4 Compllter Utility. 

110SA EQUIPMENT COMPLEMENT 

PDPII Computer Includcng ' 

16k words of core memory 

1.2M word disc 

30 cps teleprinter 
Mag tape cassette or high-speed 
paper-tape reader and punch 

EtA Serial Station IfF 

Maintenance and dIagnostic software 
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Options 10 1105A: 

1105A-Ol Add'i Bk words core memory 

110SA-03 Dual DEC tape 

110SA-04 60 line, 132 column, 64 character line 
printer 

11OSA-1601 Fluke TEST/ IO BASIC Disc Operating 

System Software 

I 
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SYSTEM SUPPORT 

Fluke provides comprehensive system support be
fore and after installat ion. 

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 povver 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 
fol lowing insta llation. 

Comprehensive self-test software and hardwa re is 
provided with every system to insure complete 
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checks on each instrument and element of the sys
tem. 

Training 

TERMINA L/ l0 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 Fl uke 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/l0 system carries a full 
ninety day on-site warran ty 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 al l portions of the system. In addition, ali 
standard Fluke instruments in the system carry a 
full one-year wa rranty , 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 taster 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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TRENDAR 200 
TESTCLIP" 

Pocket size 
IC tester 
finds PCB 
logic faults 
fast 
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Features 

The TRENDAR 200 Ie TESTCLIP is a 
complele pockel-size test set offering 
performance and capability unavailable 
until now 

Equally useful in production testing. serv
ice diagnosis. and research/development, 
it functionally lests digital Ie's while they 
are operatmg in-Ci rCUli Real-time behav
ior 01 IC's is compared to that of a refer
ence Ie plugged Into the TESTCUP. Board 
Imperfections, solder defects, and faulty 
IC's are easily located 

TESTCUP replaces the three commonly
used logic-checking devices: logic probe, 
logiC states display clip. and hand-held 
Ie comparator With II, a universal fault
locating procedure called FAUL TRACK
can easily find functional faults on any Ie 
logiC board The total investment, includ
ing reference IC's, is half that 01 olher 
logIC checkmg de .... ices - and TESTCUP 
pro .... ides superior test validIty. 

• Automatically tests digital IC's In-circuit 
at megahertz rates 

• AutomatIcally locates IC faults and 
board faults 

• Displays power status, logic states. 
loggllng, and failures by pin number 
Handles logIC levels from 4 5V to 10V 
automatIcally without adjustment 

• Versions available lor OTL, TIL, HTL. 
and CMOS logiC 

· 
I. 

Waveform and timing In tegrity ensured 
by inhmate contact of reference and 
test fC's 
Minimized Circuit load - high-Z and 
tow-C Inputs ensure against upset 
Circuit behavior 
Programmed with 10w-cosllC sockets
no soldering 
Operates anywhere: portable case 
carnes 36 reference IC's 

How the TESTCLIP tests 

It ~ ~~I 
'w~.':c 

.. .r 
I~ ·~ ~d 
-!1~'~ 

'dt 
L 

Testing cirCUit boards IS a quick. easy pro
cedure with the TRENDAR 200 TESTCLIP. 
A known-good IC of the type to be tested 
is Inserted into a conventional socket 
which plugs mto the TESTCLIP The TEST
CUP is then snapped onto the IC to be 
tested The Input pins are effectively par
alleled The reference IC sees the same 
Input Signals toggling on the board as the 
Ie being lested sees Outputs are con
tinuously compared. An indicator al the 
appropriate pin number displays any 
failure 10 compare 

The diagram shows the TESTCUP parallel
Ing the input signals from Ihe lesl Ie 10 
the reference IC .... Ia minimum capacitance 
connections The auto-power locator sniffs 
out Vee and ground, automatically power
ing the internal clrcullry. High-Z compara-
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lars continuously check OUlputs and dis
play any failures Stuck-pin or toggling 
behavior is checked by diallng the pin 
number. and observing the logic Monitor 
Indicator Slatic slates, high-speed tog
gling. and single IransillOns are displayed. 
An extender probe enables the operator 
to observe the loggling behavior of adja
cent IC's 

A TRENDAA-developed procedure called 
FAUL TRACK enables Ihe operator 10 iso
lale faulls eaSily on any actl .... ely operating 
logiC board TRENDAR Bullelln 122 dis
cusses FAUl TRACK In detail. 

The board may be activated by operating 
lIon an extender from liS own Unll, or on 
any logiC lester such as the TRENDAR 
1000 or TRENDAR 2000. See BulletinS 
1108 and 120 for details. 



Tests IC's and Boards 

A defecllve Ie will not loggle nor follow 
lIs truth table If there is a physical fault -
solder bridge, broken trace, eic. - on Ihe 
board The fault will appear as a sluek· 
logic-slate Ie input or a lunctlonal Ie 
output failure. This IS Illustrated by the 
adjacent diagram, where the operator is 
working Irom right 10 letl Ie 1 and Ie 2 
are toggling and do not show failures 
Moving the TESTCLIP onlo Ie 3. output 
node faitures will be displayed for pins 
three and six because 01 the NOR gale 
solder bridge shown Absence of stuck 
pms IS Indicated by Ihe logic MaMor dis
play of toggling at pms three and six. The 
solder bridge will be revealed by physical 
examination or a resistance check Re-

Display 

Three kinds of data are displayed by the 
TESTCUP With the reference removed, 
slow logic stales behavior of up to sixteen 
pinS can be seen simultaneously, The 
Logic Monitor "probe" indicales power 
and displays narrow pulses and last log
gling When the reference IC Is plugged 
in, the displays Indicate node failures 

moving this bridge and rechecking will 
show thaI Ie 3 now functions properly 

Having identified the delectl've nodes, Ihe 
TRENOAR 200 TESTCLIP proves Itself as 
a tesler and verifier of the Ie and the 
board - a particularly useful feature in 
production lest lng, field maIntenance. and 
R&D investigations 

r- -- , 

l O ll ","'or ~" cIQo 

" ~ 'V ., I Ie, 11 

W • I O ;e " \1 , 
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Carrying Case 

The tough compact case holds the 
TESTCUP and up to 36 reference rC's in 
sockets, and a matching accessory case 
carries up 10 63 more These two small 
cases enable a technician to lest and verify 
any of the standard lC's In his company's 
producls, even at remote Sites, 
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Programming 

To test an IC, Ihe TESTCUP need only 
dis!lnguish between Inputs and outputs. 
The reference IC is inserled into a "pro
grammed" standard 16-pln socket which 
has replaceable pins. The oulput pin posI
tions are replaced with short pins supplied 
with Ihe sockets, dedicallng the socket to 
a specific Ie type, Circuit board IC InpUls 
connected to long socket pins carry Ihese 
signals to both comparator inputs, thus 
preventing failure indication. The short 
socket pins enable the comparators to 
check output correspondence between 
the reference and in-circUit IC's . 

Each socket can be reused thousands of 
times The reference IC is lested every 
time an in-Circuit IC IS lested: if It should 
ever fail. il can easily be replaced by plug
ging a new IC inlO the same socket. 

I 
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Specifications 

Supply Current Required : 
Voltage @SV lOV 15V 

200-01 4.5 to IOV 6Om. 200ma • 
200·02 4Sto5.5V BOrn. • • 
200-03 10 to 15V • 6Om. l00mn 

Auxiliary Power Supply (Optional) : 
Nominal 1 OVDC @ 60ma. Plugs into 
200·03, when insufficient power is 
available from board under lesl. 

MBIllmum Inpul Voltage : Equal 10 
Supply Voltage 

Signal Input Impedance: SDK ohms par
alleled by inpulload 01 re ference Ie 

Test Rale: Continuous (except during 
resel) 

Reset Rale: Approx 10 per second, 
2 jlsec reset duration 

Failure Display : Sixteen indicators 
display ON for failure, OFF for no 
failure at output of tested IC. 

Other TRENDAR Products 
The TRENOAR 200 Ie TESTClIP'" is one 
of a lull series of products offered by 
TAENDAR lor testing and trouble-shooting 
digital PC assemblies Other products 
currently available include: 

The TRENOAR 2000 General Purpose Test 
Slation, which provides automatic testing 
and rapid laull isolation of both simple 
and complex digital PC assemblies, Ex
tensive excitation capabilities. simple pro
gramming, high test rate (up to 4.000,000 
lests per pin per second), and a broad 
range 01 troubleshooting loo ls have proven 
its superiority in dozens of production test 
applications throughout the world . 

The TRENDAR 1000 LOGICTESTER .... a 
low·cost. portable digital PC board lester 
for field-service and low-volume produc
tion test applications. Its 128 digital signal 
sources make l! 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: HandlesS, 14, and IS-pin 
dual 1n-lJne packages_ Flalpacks 
require speCial probing adapters. 

Logic Monitor: Single Indicator displays 
ON lor logic one, OFF for logic zero 
ailC pin selected by sixteen posilion 
rotary switch, 

Logic Probe: 12" lead, allows probing of 
nearby CirCUIt nodes. 

Log ic Monilor Display : Minimum 
detectable pulse width (nominal) 

@SV @ 10V 

200·01 100 nsee 75 nsec 

200-02 100 nsec • 
200-03 • 100 nsec 

MaXimum pulse repelillOn rate I MHz 
for 200-01,5 MHz for -028. -03 
(indicaled by !lashing at approxl. 
mately 5 per second) 
Single pulse indication, slOg Ie 
flash apPloxlmately 100 msec long 

More Data 
Bulletin 122, FAUL TRACK. comments in 
depth on the use of the TRENDAR 200 IC 
TESTCLIP as a logic card tester 

Bulletm 131, "Oueslions and Answers on 
the TRENDAR 200 IC TESTCUP" provides 
answers to the most commonly asked 
questions about Ihe features and use of 
the TESTCUP Request them from TREN
DAR or your representative. 

Warranty: 
Fluke TRENOAR warrants this instrument 
to be free from defects in materials or 
workmanship for a period of one year 
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Reference IC Receptacle : Accepts 
industry standard IS-pin Ie socket 
with 0.025" square posts. 0.635" 
posts used for IC inputs. 0.320" 
posts used for IC outputs 

Size: 2~," x 10/.," x 6%" 
(5,6cm x 3,3cm x 15 Scm) 

Weight : 6 oz, (170 gm) 

Carrying Case: 10" x 7y'!" x 3\.i" 
(2S.4cm x 19cm x 7.9cm) 

Clearance required around Ie to 
be tested : 

~------...., I , , 
: P I: 
I , I... ______ .J I 

Ordering Information 
TRENDAR 200 IC TESTCLIP (Speclly $395 
-01 General Purpose, -01 High Speed 
TTl. or ·03 CMOS/HTLl complete With 
len IS-pin sockets, 40 programming 
pins. IS-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 Relerence IC Sockels for TEST· 20 
CLIP, 25 each (wfth 100 programming 
pins), to I,U carrying case. 
TC3 Aeplacememl4-pln IC Clips (2ea.) 30 
TC4 Replacement 16-pin IC Clips (2ea.) 30 
TCS Replacemenl Probe EXlenslon. 10 
TC6 14-pln Extender Cable (1 4-pln IC's 20 
only), 
TC7 Ie-pin Extender Cable (1 4 & 16- 20 
pin IC's), 
TCB AUXiliary Power Supply for use With 20 
TAENOAR 200-03 when insufficient power 
Is available Irom bOard under lest. 

Services 
SC1 Out·ol -Warranty Repair Service, 65 
Ila\ rale lor incid ental lautts Including 
parls. repair, retest, handt1ng, and return 
shipment. 

• 



TRENDAR 1000 
LOG/CTESTERTM 
Digital logic testing 
for factory and field 
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• 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 

• FAUL TRACK- isolates faults rapidly 

• Rugged portable case for field use 

• Handles boards with hundreds of pins 

• Programs prepared quickly 

• Low real cost 

I 
Fully compatible with TRENDAR 2000 
test station 

1, Interconnect block, Plugs into 
LOGICTESTER to interface circuit 
board. Wired jumpers produce 
specific programs. 

2. Eject ion bar. Disengages inter
connect block after use. 

3, Control panel. Contains settings for 
rate and number of tests, power. 
marginal Vee. test initiation, pulse 
polarity and single step operation. 

4. Counte r display. Indicates node 
toggling sums and pulse widths 

5. Log ic probe. Shows instanlaneous 
logic states and toggling activity. 
provides high-Impedance Input to 
transition and interval counters 

6. Unit under tesl.Printed circuit board 
inserted for digital logic testing. 

7, TESTCLIP'" in-circuitlC tesler. 
New pocket-size TRENDAR digital 
logic test instrument checks board 
integri ty and individual fC's. 

8. Performance board. Provides logic 
level interlaces, custom control 
signals. and passive loads. 

9. External power connections. 
Terminals for supply voltages. 260 

What the TRENDAR 1000 
LOGICTESTER does: 

II exercises circuit boards to determine 
which are good and which are defective 
- with a very high level 01 confidence. 

It rapidly locates faults in defective 
boards 

ThiS portable LQGICTESTER provides the 
same thorough testing as the TRENDAR 
2000 Test Station, which has established 
new levels 01 throughput in production 
board testing. By thorough. we mean lest 
rates up to 4.000.000 patterns per second 
and sequences longer than 40,000,000 -
a combination which guarantees that aU 
active nodes will be exercised by a vast 
array of lest sequences Faults are idenli
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 TAENDAR 
2000 Test Station, the TRENDAR 1000 
lOGICTESTER has been developed for 
lower-volume appl ications 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 interconnectlixture. 

The productiVity of the TRENDAR 1000 Is 
unequalled for the modest Investment: lis 
troubleshooting capability outstrips com
puter testers costing up to ten times as 
much. Field service centers can econom
Ically lest and repair circuit boards locally, 
Troubleshooting lime is slashed, and 
boards that would otherwise be losl 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 held In minutes 
- or programming can be done on-slle, 
Handling engineering changes andlor 
board versions is a simple matter 

The TRENDAR 1000 LOGICTESTEA is 
equally well-suited to production lestlng 
requirements. Total investment In one 
lOGICTESTER including dozens of pro
grams Is under $8,000 - with the same 
high lest validity as the high-volume 
TAENOAR 2000 Test Stalion, The lOGIC
TESTER will pay for itself al a production 
rate of 25 to 50 boards per month, 

One TRENDAR 2000 Test Stalion supported 
by a number of compatible TRENDAR t 000 
lOGICTESTERS for faull 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 lesllng products, Faults leave 
a "track" of responses which do not 
correspond to Ihose of a previously
measured good board. 

With the TAENDAR 1000 lOGICTESTER, 
FAUl TRACK 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 Gol 
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 Is thus 
identified Where feedback loop faulls or 
tack of initialization prevent identificatIon 
of the defective node, the second method 
is used' TESTCUP. 

The TRENDAR 200 IC TESTCLIP is sup
plied with the lOGICTESTER. It can be 
used 10 test alllC'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) faulls. It is ideal for rapidly diagnos
ing field failures, most of which are IC
related, 

A large percentage of boards can be 
completely and validly checked with the 
TESTCLIP alone, Operators quickly master 
the use 01 these companion FAUL TRACK 
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 10 cirCUit Inputs, Pattern 
generator signal sources are selected for 
duty cycles, frequencies, and phase rela
I!Onshlps which will produce appropriate 
actiVity In the cirCUIt. 

The SUitability of a program can be verified 
by checking node activity. After ensuring 
that all nodes are achve, deliberate inser
tion of faults at any or aU internal active 
pins will cause non-comparative counts 
at board outputs, 

No software, programming matrix, or other 
complications are required becausa 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 paltern generators, If 
any control signal exclusions are required 
or if level shifting is neaded, an appro
priate accessory IC performance board is 
mounted on the interconnect fixture. 
Passive component loads can also be 
mounted Programming delalls are de· 
scribed in TRENOAR Bulletin 124, 

I 



Brief Specifications 
Signal Sources : 128 standard 5V com

patible signal generators plus one 
programmable generator 

Pattern Rate : Eight se lectable rates from 
single step 10 4 MHz 

Number of Patterns : Seven selectable 
up to 40 million plus continuous 

Test Modes: Single Step and Auto- Test 
Probe: Shows '0' and " 'logic stales and 

flashes for toggling. Logic level 
selection for 5V and 1 OV logic 

Counter : Eight digit display shows 
transition \otals or pulse width 

Output Count Integrator: Accepts up to 
60 outputs from Unit Under Test and 
generales a single integrated signal 
which may be counted for a one pass 
go/no-go test. Intermediate test 
points allow back-tracking to the 
fai led outpUI{S) 

Pulse Width : Selectable positive or 
negative pulse intervals from 1 ,",sec 
to 100sec 

Module Power Supply : 5V with adjust. 
able current limit 10 6A. Marginal 
Vccto - 10%.lnputsforlhree 
additional supplies 

Power Requirements; 115 or 230 V AC 
.... 10%, (48-62 Hz, 150 Watts) 
maximum 

Size: Height x Width x Depth, 
1 Hi6" x24" x 18*" 
(29cmx61 cmx48cm) 

Weight : 751b. (34 Kg) 
Operating Environment : 32°F to t22°F 

(DOC to 50°C), 0 to 95%, Relative 
Humidity non-condensing 

Warranty: 
This product is warranted against defective 
materials and workmanship lor 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 I uni,e"al fault isolation techniques ,n detail. 

Other TRENDAR Products 

The TRENDAR 200 IC TESTCLlP'" com
bines the power of a logic probe, a logic 
stales display clip and an IC comparator 
in one compact mstrumenl. It functionally 
lests digital IC's while they are operating 
in-cirCUit. Its ability to spot both board 
faults and IC defects makes it ideat for 
production tes1. field service, and the 
engineering lab. 

The TRENDAR 2000 General Purpose Test 
Station provides automatic lesting 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 lest applications throughoutlhe 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 
techniques, complete with circuit examples. 

Bulletin 130, TRENDAR 200 LOGIC TEST
CLIP, describes this hand-held in-circuit 
IC Tester. 

Bulletin 1108, 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 TESTCLlP, integral 
carrying case, and 1 Operation & Main
tenance Manual 

Options 
01 230VAC, 50-60 Hz Nle 

Accessories 
L1 Sell Test Module 245 
L2 Interconnect Block, for interlacing 1 to 9 
to tester including 4 pivoting connector 45 
mounting arms and mallng connector 10 & up 
for Output Count Integrator. Allows 40 
probing underside 01 operating board 
L3 Connector Mount ing Arms (pair). 10 
lor 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-
hcient for 10 typical boards. 
L5/ B WireKIt,IOOOeach, t2~4colors. 250 
terminals one end, stripped and Hnned 
other end 
L5 / C Wire Kit. 1000 each. 12"4 COlors. 250 
terminals both ends. 
L5/0 Wire Kit. 1000 each, 7" 4 colors, 250 
terminals both ends. 
L6 Term inals. 600 each, loose, 8erg 60 
M,ni-PV, for hand crimoing use Berg 
HT-95 Crlmo 1001, availabte from Berg 
Electronics. Inc. , New Cumberland, PA 
17070 
L7JU Performance Card. Universal (Kit 100 
ot 10 suitable lor mounting IC's or mis
cellaneous components). 
L9 Outout Count Integrator, spare (one 250 
Included With TRENDAR 1000). 
Lt O Spares Kit, MinImum (Miscella- 45 
neous comoonents). 
LI t Spares Kit, Complete Assembly 1,850 
Level (including 9 complete PC boards 
plus miscellaneous components). 
TCI Reference IC Sockets for TEST-50 
CLIP, 63 each (with 250 programming 
pins), in carrying case. 
TC2 Reference IC Sockets lor TEST - 20 
CLIP, 25 each (with tOO programming 
pins) to till carrying case. 
TC3 Replacement 14-pin IC Clips (2 30 
each) for TESTCLIP. 
TC4 Replacement 16-pln Ie Clips (2 30 
each) for TESTCLIP. 
TCS Replacement Probe Extension. 10 
TC6 14-pln Extender Cable for TEST- 20 
CLIP (14-pin IC's only). 
TC7 16-pin Extender Cable fOf TEST - 20 
CLIP (14 & 16-pln IC's). 
LSt Two days training in operation, 200 
programming and troubleshooting for PI( day 
one to three personnel at TRENOAR 
factory. (Note: The self-training material 
PIovided will be sufficient for most users. 
F"actory training Is available for those 
desiring individualized instruction). 
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TRENDAR 2000 
DIGITAL LOGIC 
TEST STATION 

• A truly new circuit module 
test lechnique 

• Obsoletes dedicated circuit 
board test stations 

• I~olates circuit board faults 
to exact causes 

• Exercises all co mbinations 
of internal circuit states 

• Performs time-compressed 
simulation of in-service 
operation 

• Eliminates expensive test 
procedures 

• Eliminates programming 
cost and delay 

• Simple operation - fits 
present personnel and 
methods 

I 



I 

Benefits 

Ult1malely. your choice 01 tester is deter
mined by the benehls you elCpecl. TREN
DAR users throughout the world report: 

1. Highest confidence in the le.led board 
Boards that are tested and passed by the 
TRENDAR 2000 work in the end producl. 
The fact that there Is a significant final re
ject rate 01 boards passed by other testers 
Is nOI usually discussed The higher con
fidence level in TRENOAR-tesled boards 
results from two factors Firs!, the test sta
lion applies millions of lesl combInations 
and sequences al the highest leSI pallern 
rales Second. the powerful FAUl TRACKe
tools w!lllrap intermittent or marginal faults 
that may not (epeatlor millions 01 test steps_ 

2. Higher productivity 
High speed lesting and fault isola tion 
produce a three to ten times IncreCise in 
boards produced per man hour. 

3. Fault find ing super iority 
The superiority of comparative testing for 
fault lsolalion speed Is uncontested Even 
sohware systems are beginning to utitize 
"known-good boards" to store truth tables 
TRENDAA Ireats the known·good board 
as a read-only memory 01 indelinite length. 
It always has the proper response stored. 
To this we add eight diagnostic tools 

How it Tests 

DIGITAL PATTERN GENERATORS 

which trap multiple and loop faulls that 
defy software diagnostics The universal 
FAUl TRACK procedure can be learned in 
one silting 

4. The fastelt Itartup 
The TRENDAA 2000 .s typically testing the 
week it is delivered. Two days of training 
In operation and programming sullice. 

5. Compatible field service unit 
TRENDAR users gain the benelits of the 
low-cost program-compatible TRENDAA 
1000 lOGICTE$TER'" for field service use 
And the TRENDAR 200 IC TESTCl1P'" can 
be used with both, yielding unmatched 
fault detecting capability In factory and 
fJeld. 

6. Lowel t annuIII COlt 
Adding all the direct and indirect costs 
together, nothing matches TRENDAR's low 
effective cost. Request TAENDAR's eco
nomic analysIs kit and check yOur own 
situation, A table of Industry standard data 
accompanies it, makmg the analysis very 
straightforward 

TRENOAR users are enthuslasllC about 
their results. We'll happily supply their 
names. Check for yourself. 

----, 
CONTROL 
PANEL 

, .. '28 I REFERENCE CIRCUIT /~ CIRCUIT MODULE PR08£S 
MASTER CONTROL 

MODULE UNDER t 
TEST 

, .. ' 28 

COMPARATORS 

..... 
The TAENOAA 2000 General Purpose Test 
Stalion assesses the performance of a cir
cuit module by comparing It to a known 
reference Four uniquely combined digital 
pallern generators provide Inpuls which 
are routed 10 corresponding pins on the 
reference module and the module under 
test The output behavior 01 the modules 
Is measured by digital comparators. Any 
logic function abnormality Is delected and 
displayed as a failure Teshng will pause 
or continue. depending on when the fault 
isolation will be done 

DISPLAYS , .. 
Tesllng is carried out automatically under 
various applied voltage (Vee) levels, at the 
selected clock rales and number of tests 

Easy-to·understand displays continuously 
indicate test status, lest pattern count or 
frequency. and faull conditions The 
tracking probe displays circuit stales for 
direct tracking of defects 
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Fault Isolation 

Costs 01 isolating faults and repairing 
circuit modules are rising wIth Increased 
board complexity and component density. 

Most faults stem from solder bridges, non
plaled 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 TAENOAA 2000 
Other testers are limited to truth-table 
comparisons: In ferential non·dlrect diag
nostics. Software approaches assume IC's 
are bad, nOI always the case Multiple fault 
diagnostics are nol practical. Difficult 
sleuthing by skilled techniCians result 

Preparing to Test 

Preparing a circuil module test with the 
TRENOAR 2000 is a simple task, It typi
cally requires one 10 four hours, in con
trast to the days or ellen weeks of pro
gramming required lor some lest methods 

An engineer or technician examines the 
Circuit logiC schematic and decides which 
digital pallern generators will properly ex
ercise Ihe module Inpuls. Functions such 
as reset, power. and ground are selected 
Corresponding outpuls from the fWo mod
ules are rouled to one of the 128 output 
comparators for lailure display. The engi
neer then marks hiS decisions on a wire 
list 
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Wuh TRENDAA's FAUL TRACK, c. a universal 
trouble-shooting method, any techniCian 
quickly learns to backlrack misbehaving 
signal tracks to the source defect The 
TRENDAR 2000 automatically tells him 
which pins to follow Using non-corre
sponding signals as a guide. the signal 
path is tracked back to a point where logic 
behallior corresponds. The fault hes allhls 
stage and can be qUICkly Identified as a me
chanical, component, or assembly defect. 

Multiple fauUs are pinpointed as readily as 
single faults. Loop fauits, which defy soft
ware systems, are readily detected with 
the TRENOAR 200 Ie TESTCLIP. 

All communication oltesl signals, controls, 
and module oulpuls Is made through this 
Interconnect block Each type of cirCUit 
module is Interlaced with a similar block 
wired and dedicated lor It. The Intercon
nect block mounts card connectors and 
the 640-pin connector, which mates wi th 
the main connector in the test station. 

Then an assembler wires the interconnect 
black. follOWing the interconnect block 
schematic or a wiring list The wiring can 
be checked oul by interchanging the cir
CUli modules In operation. TRENDAR 2000 
test procedures are reduced to test clock 
rale, number of tests, and tesl station 
operating mode 
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Ultra-Thorough Testing 

The TRENOAR 2000 applies art entirely 
new level of thoroughness basIc testing 
plus CirCUit exerClsmg to a degree that en
sures ul1lmate reliability Millions of tests 
are performed In a fraction of a second 

Both reference and tesl modules operate 
simultaneously under a unique sequence 
of test patterns All possible ,nlernal com 
binations ana sequences w,1I be exercised 
for combinatorial and sequential logiC Up 
to 10 million test cycles are reoeated three 
times with normal and marginal voltages 

Speed-dependent cirCUits are fully tested 
al ra ted cloc k frequency ~ the clock ra te 
IS simply sel or varied by the operator, 
according to your reqUirements. 

Brief Specifications 

Inputs: 128 standard SV compatible 
signal generators 

Outputs : 128 standard SV comparators 

Test Speed: Adjustable 1 Hz to 4 MHz 

Number of Tests: Selectable up to 
30,000,000 per pin 

Trouble-shooting Aids : Dual logic 
probes, duallC lest clips, and 
TRENDAR 200 Ie TE5TGLIP 

IModUle Power Supplies: SV, with 
adjustable HI, NORMAL, LOW 
settings, adjustable current limit 

01"8 hu1tan starts fully automatic testrng 
Fourdiglta l pa t ~ern rleneralOfS are provided 

1 01 N Generator produces a random 
pulse alone of 32 outpu ts in each 
clock peflod 

TAENDAA Sequence Gene rator' 
produces a un'que patler., simulaling 
any d igi tal COde of uo 10 32 pa rallel 
bits andior senal seQLle"ces u('\ to 
2:>: bits long 

Pseudo-Gray Code Generator pro
duces up to 32 ran com OUIQuts-only 
one b,t changing at a tl"ne. 

Clock-Generator DrOduces 24 Gray 
Code outputs and 8 Elghl Phase out
puts for use as clocks or for squa re
wave sou rces of known frequenCies. 

Power Requirements: 115 VAG, 60 Hz, 
(230 VAG, 50 Hz) 800 watts 

Size : Height x Width x Depth 
46'1 x 60" x 39.5", 
117cmxlS3cmxl00cm 

Weight: 460 lb. (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 5ta- $25,000 
tlon, Including Self-Test Block. 2 days 
Iraining (order 5t or S2 from below) 
and 2 Operalion & Mainlenance Man-
uals. Includes Buffered IC Clips (for-
merly Oplion 02) and TRENDAR 200 
IC TESTCUP, 

Options (Ordered with Test Stalion) 
01 Programmable Code Generator, 
03 230V/115V/SO-60 Hz 

Accessor ies (Allow 30 days for 
shipment on Accessory orders) 
A1 Interconnect Block, one required 
per circuit module or module family; In
cludes 4 conneclor arms. 

A2/ A Wiring Kit variOUS length single, 
double and Iriple jumpers, suilable for 
wiring approximalely 10 interconnect 
blocks. 1300 jumpers 
A2/ B Wiring Kit , 1000 -12" single 
jumpers crimped with Ber~ Mini PV ter
minals on one end, stripped and tinned 
on other. 
A2/ C Wiring Kit , 1000-12" single 
jumpers With PV terminals on both ends. 
A2/ D Wiring Kil, 1000 -7" single 
jumpers With PV terminals on both ends. 
AS/ U PerformanceCard,Universal (Kit 
of 10 suitable lor mounting IC's or mis
cellaneous components). 
AS-14 Buffered IC Clips for 14-pin 
DIP's only (pair) , 
A6-16 Buffered IC Clips for 14 and 
16-pln DIP's (pair). 
A6-16E Bu/lered IC Clips (pair) lor 
monitoring 16 pins of 24, 28 and 40-pln 
DIP's (0.600" wide). 
A7 Connector Mounling Arms lor inter
connect blocks, for mounting boards 
with 2 or more edge connectors on one 
side (pair). 
A8 Terminal Kit (6oo Berg Mini-PV ter
minals lor hand crimping) requires Crimp 
Tool, Berg HT-95, available Irom Berg 
ElectroniCS. New Cumberland. PA 17070, 
Al 0 Spares Kit , Min imum (Miscella
neous component pans). 
All Spares Kit. Normal (Including 5 
complete PC Boards plus miscellaneous 
components). 
A12 Spares Kit, Complete Assembly 
Level, (Including 12 complete PC boards, 
plus miscellaneous components), 
A13 Additional Operation & Main te 
nance Manuals. 
TCI Reference IC Sockets for TEST· 
CLIP, 63 each (with 250 programming 
pins) In carrying case. 
TC2 Reference IC Sockets for TEST
CLIP. 25 each (with 100 programming 
pins) to hll carrying case. 
TC3 Replacement 14-pin IC Clips (2 
each) for TESTCUP, 
TC4 Replacement 16-pin IC Clips (2 
each) for TESTCUP, 
TCS Replacement Probe Extension for 
TESTCLIP. 
TC6 14-pin Exlender Cable lor TEST
CUP (14-pin IC's only). 
TC7 16-pln Extender Cable for TEST
CUP (14 & tS-pln 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 b) Chassis Slides Miscellaneous 

Model PIN · Description Price PIN · Description Price PIN · Description Price 

A40 C41 Case 75.00 
212860 Shunt Cable 20.00 

AAOA 212852 RF Input Cable 15.00 

A55 C55 Case 75.00 
ASS · 110 Coaxial 

Connector Set 75.00 

A90 MEE·7ooS Single Cu. 40.00 MEE4008 Dust Cover 10.00 
MEE·7013 Single Offset 40.00 
MEE·7014 Dual 25.00 

1000 See data pages for Model 1000 

1900A See da ta pages for Model 1900A 

1941A MOO·200·6t6 50.00 20 IOA·7009 Interface 
Cable 75.00 

1950A MOO·200·S15 50.00 

1952A MOO·200·614 50.00 

1980A A53 Antenna 18.00 

200 See data pages for Model 200 

2000 See data pages for Model 2000 

2010A M07·203·546 Oust 
Cover 15.00 

203A A60-Dl 50.00 

207·5 A60-Dt 50.00 

2100A MOO·200·6t8 Dual 30.00 C82 Carrying Case 100.00 
MOO·200·619 Offset 35.00 M03·203·700 Front 
MOO·200·620 Panel Panel Cover 10.00 

Frame 25.00 

2150A MQO-200·618 Dual 30.00 
MQQ·200·619 Offset 35.00 
MQQ·200·S20 Panel 

Frame 25.00 

332. A60-Dl SO.OO 

3320 A60-Dl 50.00 

3330B MEE·7003 25 .00 MEE-8079 24" SO.OO 
MEE-S07S IS" 50.00 

335A A60-D I 50.00 

3350 A60-DI SO.OO 

341A MEE ·7001 15.00 MEE·S07S IS" 50.00 
MEE-8079 24" 50 .00 

343A MEE·7001 15.00 MEE-8078 18" 50.00 
MEE·S079 24" SO.OO 
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Rack Adapted s) Chanis Slides Miscellaneous 

Model PIN · Description Price PIN · Description Price PIN · Description Price 

382A A60.()l SO.OO 

408B A60.()1 SO.OO 

410B A60..Ql SO .OO 
4128 A60'()1 50.00 

415B A60..Ql SO.OO 
4210A MOS·203·601 Single MOO·2BO·610 SO.OO 292623 Extender PCB 2S.00 

Offset 2S.00 337584 Extender PCB 
M05·200·603 Dual 15.00 Cable 25.00 
MOS·203·602 Single 

Center 25.00 

4216A MOS·203·601 Single MOO·28()"610 SO.OO 292623 Extender PCB 25.00 
OHset 25.00 337S84 Extender PCB 

M05·2()()-603 Dual 15.00 Cable 2S .00 
MOS-203-602 Single 

Center 25.00 
4250A MOS-20S·600 15.00 MOO-2BO-610 SO.OO 292623 Extende r PCB 25.00 

337584 Extender PCB 
Cable 25.00 

4265A MOS-20S-600 15.00 Moo ·2BO-610 50.00 292623 Extender PCB 25.00 
3375S4 Extender PCB 

Cable 25.00 
4270A MOS·20S·600 15.00 MOO·2BO·610 SO.OO 292623 Extender PCB 25.00 

337584 Extender PCB 
Cable 25.00 

427SA MOS·20S·600 15.00 Moo·2BO·Sl 0 50.00 292623 Extender PCB 25.00 
337S84 Extender PCB 

Cable 25.00 
SIOA M03·201 -601 Single 40.00 

M03·202·603 Dual 40.00 
M03·206·604 Triple 40.00 
M03·205 ·605 Quad 40 .00 

S15A MOO·200-61 B Dual 30.00 C82 Carry! ng Case 100.00 
MOO ·2()()·619 Offset 3S.00 M03-203·700 Front 

Panel Cover 10.00 
S200A M07 ·205-600 2S.00 MOO ·2BO·6tO 24" 50.00 S20QA·70tSK Extender 

Board 25.00 
S20SA MOS·20S·GOO 2S .00 MOO-2S0·S I 0 24" 50.00 3409B4 Tr iax Cable t.BO/ft . 
5408 5408·103 IS.00 

61608 M07·20S·600 25.00 MOO-2S0·610 24" SO.OO 

545A MEE-7004 25.00 
720A A60..Qt SO.OO 

721A A60..Qt 50.00 

7318 M03·201 -601 Single 40.00 
M03-202·603 Dual 40.00 
M03·20f3..604 Triple 40.00 
M03·205 ·60S Quad 40.00 
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Rack Adapter(s) Chassis Slides Miscellaneous 

Model PIN· Description Price PIN· Description Price PIN - Description Price 

SOOCA MOO-200-612 Single MOO-100-714 Dust 
Center 30.00 Cover 8.00 

MQQ-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·Q5 MOO-200-612 Single 30.00 C-80 Case 15.00 

MOO-200-611 Offset 30.00 C-86 Case 15.00 
MOQ·20Q-613 Dual 30.00 ABO Test Leads 5.00 

MOO-100-714 Dust 
Cover 8.00 

BOOOA·06 MOO-200-612 Single 30 .00 C-80 Case 15.00 
MOO-200-611 Offset 30.00 C-86 Case 15.00 
MOQ-20Q-613 Dual 30.00 A80 Test Leads 5.00 

MOO-l00-714 Dust 
Cover 8.00 

81008 M03-200-607 Single 40.00 MOQ·260·610 50.00 M03-203-700 Dust 
MD3-200-606 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 M03-200·607 Single 40.00 MOO-260·610 50.00 M03·203·700 Dust 10.00 
M03·200-606 Dual 25.00 Cover 

C·82 Case 100.00 

8200A M03·200-607 Single 40.00 MOO-260·6 10 50.00 B200A-40 17 Extender 
Board 25.00 

M03·203·700 Dust 
Cover 10.00 

C·82 Case 100.00 

8300A M EE·7001 15.00 MEE·8078 18" 50.00 8300A-40 13 Extender 
MEE-8079 24" 50.00 Boards 25.00 

8300A-40 15 Extender 
80ards 25.00 

8350A M03·205·6Q0 Single 15.00 MOO·280-610 50.00 ABO Test Leads 5.00 

8375A M03·205-600 Single 15.00 MOO·280·6tO 50.00 B400A-7014 Extender 
PCB 25.00 

8400A M03·205-600 15.00 MOO-260·610 50.00 8400A·70 14 Extender 
PCB 25.00 

845AB BB1A-l 02 Single 25.00 A 7 1 l ow Thermal l eads 24.00 
BB1A· l 03 Dual 15.00 ABO Test Leads 5.00 

853A MEE-7010 Single 25.00 Test Leads 5.00 
Dust Cover 10.00 

860DA MOO-200·611 Offset 30.00 cao Vinyl Case 15.00 
MOO-200·612 Center 30 .00 ca6 Poly. Case 15.00 
MOO-200·613 Dual 30.00 A80 Test leads 5.00 

8800A MOO-200·625 Center 50.00 ASO Test Leads 5.00 

883AB SB1A-t 02 Single 25.00 

I 
B8tA·l03 Dual 15.00 

885AB B81A-t02 Single 25.00 
B81A·t03 Dual 15.00 
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Rack Adapted, ) Chauis Slide, Misce llaneous 

Mode l PIN · Description Price PIN · Description Price PIN · Description Price 

887 AB 881 A·l 02 Single 25 .00 
881A·l 03 Dual 15.00 

891A MEE·7008 Single 30.00 MEE-4014 Dust Cover 10.00 

893A MEE·700S Single 30.00 MEE-4014 OU5t Cover 10.00 

893AR MEE·7OO1 15.00 MEE-807S IS" 50.00 
MEE·8079 24" 50.00 

89SA 881A· l 02 Single 25.00 
88 1A· l 03 Dual 15.00 

931B 881A· l 02 Single 25.00 
BS1A· l 03 Dual 15.00 

I 
271 



NOTES 
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TO OUR CUSTO~IERS -

II is our p rivil ege to provide YO LI with the new 1974-75 Fluke Test and 

Measurement Illstnllncnts c:l 1310g. We trust it will serve :IS :I gu ide to help 

solve your instrumentat ion needs. 

Should yo u req uire additi onal assis t:lIlce regarding applica tions. specificat ions. 

or service of Fluke instruments. please co nia ei Ollr rep resen tatives listed on 

pages " ii " and " iii " or C0I1(3Ct LIS 3t the factory. 

If you wish to be included 0 11 om ma iling lis!. or would like :ldditio nal infor

Illa tio n. please complete :lIld mail the request card below. 

JOH N FLUK E \IFG. CO .. INC. 
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