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Fluke Corporate Headquart .... , Everen, WA. U.S.A. 

Fluke gIves customers a business edge through better 
solutions for test, measurement and control problems in 
research and development, manufacturing, calibration and 
service applications. Customers around the world depend 
on us for instrumentation and services to speed product 
development and evaluation, increase yield in manufactur~ 
ing, predict performance through expert calibration, and 
minimize downtime. 

In 1948. we advanced the frontiers of measurement 
with our first product, an innovative power meter. Since 
then, we've diversified to offer a wide range of industrial 
products, often exceeding CUTTent demands of accuracy. 

Our reputation lor quality products is founded on inten
sive research and rigorous testing from design through 
manufacturing. Stringent quality programs assure impres· 
sive results - giving you a clear competitive advantage. 
We continue to strive for even more efficient solutions, 
because our customers expect Fluke instrumentation to 
grow with them into the future. 

Fluke is a world leader in test, measurement and con
trol instrumentation - with headquarters in Everett, 
Washington, and sales and service to customers in 85 
countries. 

All our instruments reflect the Fluke commitment to 
high perfonnance and competitive prices. And we make it 
easy to buy. rent or lease. with representatives only a 
phone call away, ready to match our products to your 
applications. 
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Fluke helps you develop superior 
designs - and get them to 
market faster. 

As you build new products, rely on Fluke instrumenta
tion to sample a vast range 01 measurements quickly and 
precisely. 

In engineering laboratories and design centers world
wide, Fluke instruments help develop product prototypes 
and systems. Fluke data acquisition equipment enables 
you to collect and store data on a wide variety of para
meters, in real time, to accurately test the feasibility of 
R&D ideas. And Fluke's advanced, but economical , bench 
and system digital multimeters, thermometers, and signal 
generators confirm design performance on new hardware 
prototypes. 

Using Fluke instruments to troubleshoot and verify 
hardware integrity greatly facilitates the software-hard
ware integration process, and helps ensure project design 
schedules are met. 

The test philosophy embodied by our Micro-System 
Troubleshooter also encourages engineers to design for 
testability, benefiting manufacturing and service 
operations alike. 

There's more to Fluke than just equipment, 100. Our 
worldwide support network assists you in solving problems 
along the way, ultimately leading you to more precise and 
more marketable designs. 
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MANUFACTURING 

Fluke brings lab accuracy to the 
production floor, cutting costs 
and increasing yield. 

At Fluke, we understand the critical nature 01 manufac
turing and are here to help with solutions to give you a 
better business edge. 

You'll lind Fluke has the tools you need to precisely 
measure and regulate a variety 01 production processes to 
ensure consistently dependable products. Fluke data 
loggers and measurement systems gather data on a variety 
01 physical phenomena such as temperature, voltage, 
current , frequency and pressure to accurately monitor your 
production line. Our intelligent data acquisition front-ends 
work with your PC to collect data, perfonn calculations 
and then provide control outputs without host computer 
supervision, And, our innovative Touch Control Screens 
provide a cost-effective, user- friendly man-machine 
interface that's easy to use and easy to integrate into your 
system. For electronics manufacturing, choose from 
Fluke's variety of instruments to ensure thorough, efficient 
testing, troubleshooting and quality assurance: from bench 
instruments for measuring volts, current and resistance to 
fully au tomated board test systems for effective digital 
hardware fault isolation, defects analysis and digital/ana
log functional testing. 

To save you time in program development and system 
start-up, Fluke also provides software programming 
services to support your specific application requirements . 

1\11"1"0 manne radio 
and nlre commtIlICa-



-
-
/ 

L 
, , 
) I I 
r r j I 

1_' __ ' _--, 

--
~ 

A hnallllSP'CtlOtl 
stld<;er means wele 
leady 1(1 put CIU' name 
on the proc1Jtt and , 

... '-----------------------------
"..~..---



~\ 

Olll" Cahbfatlon sys-
1ems and sollware 

It", 

--~~---~----------------------------

FI e A123 Cahbril
lion Sys1ems are eus-
1om-con1rgure<! 10 
exac11y meet yoof cal
ICratlOl'l needs 

VI 

---IIIUt. 
~ 



CALIBRATION 

Fluke offers you choices for 
predictable performance -from 
single calibrators to complete 
systems and services. , 

Put the benefits and experience of Fluke calibration to 
work for you today in your cal lab and on the factory floor. 
For instruments vilal to R&D, produclioo and service. 
increase the confidence in your cahbrations with the 
known-good accuracy of Fluke calibrators. You'll be 
assured of high product quality. and lower rework and 
warranty costs. 

In the future . Fluke's expanded calibration offerings will 
be compatible to your growing needs, protecting your 
existing investment in our products. and your calibration 
procedures. 

Fluke calibration products are used worldwide in 
virtually all major standard and calibration laboratories. 
And you'll find Fluke's automated calibration clusters and 
workstations for meter and oscilloscope calibration at 
work in leading electronic manufacturers. 

Our traceability of calibration to NBS is established by 
the Fluke Standards l aboratory, located at our world 
headquarters in Everett . This enables us to provide a trust
worthy NBS-traceable certificate of calibration with our 
calibrators. 

Fluke's leadership in electrical metrology is also clearly 
evident in the high level of service and support provided 
for our customers. Our Direct Voltage Maintenance Pro
gram is a cost-effective means to put highly accurate, yet 
rugged, dc voltage traceability to work for you at your 
si te . OUf worldwide Technical Service Centers provide 
traceable calibration for your equipment. And Fluke sem
inars and training courses help you use and service our 
products to their fuUest potential. 
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SERVICE 

Fluke service tools provide 
convenience, portability, speed 
and accuracy. 

Used in service depots, Industrial plants and in the 
field, Fluke's durable service equipment performs 
dependably to reduce downtime and return machinery to 
lOp production levels. Our popular digital multirneters, 
thermometers and accessories give you the accurate lools 
necessary to do the job right the first lime. Fluke signal 
generators are ideal for telecommunicatIOns service. And, 
for complex applications in service depots, Fluke board 
testers and troubleshooters minimize the time it takes 10 
repair complex circuit boards. 

Fluke is a world leader in instrumentation to solve 
tough service problems over a wide range of varied applica· 
l ions such as heavy industnal motor controls troubleshoot
Ing, automotive and marine electrOniCS service, TV/ 
video/PC repair, and telecommunications. These industrial 
grade products are also extensively used in educational 
programs and InStitutions, and lind broad acceptance by 
hobbyists. 

We go to great effort to make our products readily avail
able to all user categories through an extenSive network of 
direct sales offices and authorized industrial distributors 
worldwide. 

Fluke service tools offer premium perfonnance al low 
cost. and are backed by the longest warrant ies in the 
industry. 
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Fluke's Customer Support Services are dedicated to a 
single goal - providing the best possible service for both 
our products and our customers. To achieve this goal, we 
have expanded our range of services to offer you more 
solut i ns and flexibility. 

Our services include repair and N.B.S. traceable calibra
tion, applications and maintenance training, software and 
systems integration, and consulting to ensure successful 
product performance in your application. 

In addition, we offer a team we call Fluke Cooperative 
Services. a network of independent specialists with 
specialized hardware, software and systems integralioo 
expertise thai can provide solutions to your unique 
application problems. 

Fluke's worldwide support is based on teamwork and 
responsiveness in providing professional services that meet 
your needs. 
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Bench/System Multimeters 
This category of digital mullimeters 

(OMMs) features all but the Fluke 
handheld multlmeter hne. Included are 

I use 
automated lest and measurement 

systems, and more compact, inexpensive models for less 
demanding jobs on the workbench or, with battery or 
battery pack, in the field Also featured is the popular 
Fluke 8840 Series of 5 V2-digit multlmeters lor bench and 
systems use. 

Fluke bench/system multimelers are available with 31/2 
to 7Y2-digils of resolution and a variety of accuracy levels. 
All system meters feature either IEEE-48B or RS-232 
interfaces which allow easy system Integration. 

For recording measured data. many 
can also be equipped with output 
interfaces See the selection guide on 
the following page for a comparison of 
basic specifications and features . 



enc System Mu timeters 

Seleclion Guide 

Basic Fllturll 

Modell 

B~nch I System Mullimelm 

8505" 7'h 
8506,\ 7'h 
85020\ 6'h 
8520,\ son 
15m. 5'" 
8840A 5'h 
8842,\ S'h 
8B40AlAf 5'h 

LEO 
LEO 
LEO 
LEO 
LEO 
VF' 
VF' 
Yr ' 

(I) -
(/) -
0) -

'" '" '" 0' 

• 
• 

1'1 -

Bencb / Por1tble Mutlimelers 

86DOA 
8050,\ 
8010A 
801lA 
fllk' :17 

4'h LED 
4" LCD 
3"" LCD 
3'h LCD 
31'1 LCD (f) -

S",III full,n 

• • 

• 

~ 
• 

i 
• 
• 
• • 
• 
• 
• 
• 

• 

• 
Wideband Trllt-RM S AC Digital Voltmeters 

8920", 3'h LED (1) - • • 
8921'. 3'" LED (1) - • • 
8922" 3'h l EO (1) - • • 

DC Valls 

0001 
0001 

[) 0001 
• - - 0005 

- - - • 0005 
- I> - - O()()4 

l> - - 00025 
I> - - 0004 

01 1200 
01 1200 
1 0 1280 
10 1000 
10 1000 
1 0 1000 
01 1000 
10 1000 

- - - I> 002 10 1200 
(4) - - - 003" 10 1000 
(4) - - - 01" 100 1000 
(4) - - - Ot " 100 1000 
• - - - 0 I" 100 1000 

· - . · - . · - . ,~ ,~ 

~, 

,~ 

,~ 

m 

.I.e Valls AC/oe Amfs 

• 01 • 0016 

• 01 
• 01 
• 01 I> 0.14 
t> 007 

• 0.14 

• • • 

• • 
• 

02 
05 
05 
05 
05 

0.5 
OS 
05 

101M 
10 1M 
101M 
101M 
101M 
1 0 lOOk 
1 0 lOOk 
1 0 lOOk 

0' 1 28 
01/5/1 28 
1 0 1 28 
- (3) 
- {3} 

10k 20 
lk 20 

10k 20 

10 l OOk 10 20 
10 50k 10 20 

100 SOk 100 10 
100 50k 100 20 
100 30k 100 100 

10 20M 
1 0 20M 
1 0 11 M 

'3) 

13' ,3) 

• Sraooilld 
t> Opr,on.1 

(II Or msnual ranging 
(2} W,II measure de in ,c-dc mode 
""rur accuracy 

(3) Use 8OJ·10 or A90 SI1unl for up 10 lOA 
{.-} Use 8OT. H Probe 

• Vacuum IlU01.sc~ftI (5) DC only 

See also Handheld MultimetefS be9inmng 0fI page 39 
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001 
001 
01 
01 
01 
10 
01 
10 

10 
10 
100 
10 
100 

265 
265 
262 

" " " 20 

" 
20 
20 

" " 32 

• • • 
• 

• 
• 

• • • 
• 

12 
12 
18 
21 
21 
7 
J 
9 

15 
JO 
JJ 
JJ 
J6 

27 
27 
27 



8840 Series 

DlSlgned lor Itoth system Inti 
bencll109 .ppIlCillolII. lhe Fluke 8840 
Serl" ~IIIVlrI RIW sludlrds 01 
Iccuruy •• uloranging.ljlud. relDlg
lion .Itd convenient. In 5If,·dlgl! 
DMMa. Fluke hIS mid, these ~o· 
duct. Illy 16 .. I by Incorpor.Uog 
bright r.llI.bl. nCQ.m·llpDfacell1 
dlspl.'(I. Pin. tile lnc:lutl.retllroll1 
,.n,I, hive IInI ~lSlgDetl 10' OIM· 
lIatIon.per IulldiOl.IIII .... ·llunDII·,.' 
nlilg' IIpmllol. Tile 8840A 1l1li 
81142A ,ulom .. lUI" IlIan .Iber 
OMM. illllli, elm. 1M bottIIIUIz • 
• 1pCia1 Fhlk,·pallllllll recirAIIII .. · 
rmai •• r AID caaverter to cam,.r. 
laput waillg. 10 • stIbl. voll.g. 
r.'.rta lar ~il~ ",III. ICCllnlll 
mtISIr.lIIIIItt. 

8840A Series: 5'h·Dlgit Muttlm,ters 

• Basic l -year dc accuracies 10 0.003% 
• Ohms and dc current standard 
• Ac voltage and current optional 
• Full system capability with optional IEEE·488 interface 
• Up to 100 readings/second system speed 
• Vacuum fluorescent display 
• Closed'case calibration 
• Comprehensive self test 

Pertormance 
The 8840 Sefles has performance you would expecl tn mulilfneters 

cosllng much lTlOfe BaSIC de accuracies to 0 003\ and baSIC at 
accuracies to 0 08\ at one year ale available See thespecdlcallOnS thai 
lollow for complete mlormalloo on measurement ranges and accuracy 

Closed·C.", Calibration 
No Intemal ad,ustmems are requlled lor calibration Alier yoo mltlate 

callbrauon via a recessed Iront panel SWitch. you are led through a 
sollware controlled procedure That even double checks to ensure thaI 
appropriate relerence mputs have been applied Calibration can be 
performed under Iroot panel 01 IEEE'488 control 

Sell Testing 
The 8840 Series automatically pe110rms a digital sell test each \line illS 

powered up Additionally. you can mil late a comprehenSive analog and 
digital diagnostic se(f test Irom the Irom panel or thlough the IEEE-488 
interlace 

Digital Multimeters 
hclulu HllmIUCllly · Sll l .~ 

Thln·Fllm Alslstors. Unique 10 the 
8842A are newly designed Her
metically-sealed Thin-Film Resis
tor NelwOO<s.' whICh give the 
new 8842A greatel' resolulloo, 
accuracy and stability over lime 
Thissignlhcanllechnologlcal ad
vance has made 11 possible 10 
Increase the mstrumenl's calibra
tion cycle and warranty period to 
two years 

Powertul System Capabilities 

By changing the deslQIl of the 
reSistor network, temperature 
Indoced drill has been reduced by 
a factor of five. A new process 
now makes it possible 10 reduce 
long-term aging ellecls by a 
factor of three. Hermeticallyseal
log the resistor networks makes 
them Impervious 10 change In
duced by moisture or humidity 
'P,'en, pendmg 

8842'" 

Adding the Inexpensive IEEE·488 IllIerlace option to the 8840 Series 
prOVides syslem capability which mcludes complete system conlfOl 01 
functIOns. ranges. and readIng rates Front and rear panel Inputs are 
SWitch-selectable Iron! the Iront panel (and you can sense the statusol the 
SWitch over the bus) Calibration and sell -test call also be controlled over 
the bus 

Poweflul yet Simple deVice dependent IEEE-488 code allows the 8840 
Selles OMMs 10 be eaSily Integrated Into your system System soltware 
wrltlen for the 8840A IS compatible With the new 8842A and 8840AlAF 

The mechanIcal desIgn also contllbutes to per!onnance and convenience 
III system appllcallons The 8840A Series' metal case prOVides EMI 
shleldmg to ensure measurement Integnty The uOil can be mounted m a 
halt-rack slOI Simply by removing lhe handle. turning the "twIst-away" 
rear feet. and bolting on rack-mount brackets 

EmbodyIng all lhese leaMes. the 8840 Series OMMs are lully 
prograrrmable. powerlui digital muitlmeters Within reach of every system 
buIlder 

Technology 
A IIIOnolit~lc AI D cumf,I uses CMOS Ie design to achieve the superb 

accuracy. speed. and reliability of the 8840 Selles 
AAlIDI.wlttllIC, developed by Fluke replace discrete SWitching devtceS 

to create SUperior performance. reliability. and servteeablllty 
A volt ••• r,r,r,1ICt ~..-ict Similar to thai 10Lrld In the Fluke 732A DC 

Relefente Standard prOVides unmatched stability 
PrKisiu f~i" lillll I"ISlor I\ftWIIlkl establtsh the accuracy and malntam 

the stabili ty ollhe 8840 Series 

3 



Digital Multimeters 
8840 Series 

Now You Can Choose The 8840 Series OMM To Meet Your Pertorman" Needs 
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8842A 

(NSN 6625-01-217-9427) 8840A 

a;,:a _'" -

. 'laaaaa : . 

(NSN 6625-01-196-0014) 8840AlAF 

8842A: Premium Pertorman" 

The 8842A. top of the 8840 line, delivers ailihe features of 
the popular 8840A plus new hermetically sealed thin IiIm 
resistors. These TFRs make possible: 

• Incrused musuflllllllt poWlr: 
100 nV resolutioo with a 20 mV range 
1 IJA resolution with a 200 rnA range 
100 pO resolution with a 200 range 

• Enllla KCllfIC'y In V fe, V at, {) 
0.003% basic de accuracy al 1 year 
0.08% basic ac accuracy at 1 year 
0.008% basic n accuracy al 1 year 

• Extended al ell cytla. wll~ 2 yair speciliClliOtlS 
O.OOS'Jt basic de accuracy at 2 years 

• Two year wlrrlnty 
See next page for detailed 8842A specifications. 

8840A: The Origin.1 V.lue leader 

The original 8840A continues to provide an outstanding 
combination of low price and high perfomlance. These features, 
COlMlOO to all members of the 8840 Series, are responsible for 
the popularity of the 8840A, 

• 0.005% basic dc accuracy at 1 year 
• Ease of IEEE-488 system integration 
• Closed case calibration 
• Extensive self test 
• High reliability 
• Vacuum fluorescent display. 

Fluke's one year warranty applies. See page 7 for detailed 
specifications. 

8840A/AF: For Tough Assignmenls 

The 8840A/AF delivers all of the 8840A capabilities, plus: 

• Expanded environmental envelope 
• Compliance with Mll-T-28800c Type It , Class 3, Style B 
• DCIOC ratio capability in lieu of front /rear inputs 
• True rms ac voltage/current capability is standard 
• 1000V rms ac maximum allowable input 
• Enhanced EMI /RFI protection. 

National Stock Number is 6625-01 -196-0014, Fluke's one 
year warranty applies. See page 9 for detailed specifications. 



8842A Sp.Clhcalions 

DC VOIIIIl! 
Input Ch.r1t1erlsllts 

full Stili RIMI~ti ... Ift llUl ..... 5'/, OI,its 5Vt Dit'll 4Vt 01, 111° RI$lILlIItI 

2{) mV 19.9999 mV 01 /.1V • pV ~'O,OOO MQ 
200 mY 199 999 mV 'pv IUI-N ;'10,000 '-40 
2V 1 99999\1 lOt/V lOOI-N ""0,000 MO 
2{)V 199999\1 lOO 1-1V • mV ""0,000 MO 
200V 199.999Y • mV 
'OOOV looo.00Y 10mV . 4*·d''J''SIlI rhe lasres! readmg rate 

Accuracy 

lOmV 101.40 
lOOmV 101.40 

Naflllli lSI Rn.11IR R,t," ±(% of Reading + Number 01 Counts) 

RIIIt' 
24 HIMI" 90 DIY 1 l UI 2 lUI 
2l± 1"C 2l±S"C 23±S"C 23±5"C 

20 mY' o 0050 ... 2{) 00010 ... 30 00100+30 00120+40 
200 mV) 00030+2 00045+3 0.0070'" J 00100+4 
2V \,ID015+2 00025+2 0.0030 ... 2 OOO~+3 

2{)V 00015+2 00030+2 00035+2 00060+3 
200V 0.0015 ... 2 0.0030 ... 2 0.0035 ... 2 00060+3 
'OOOV 00020+2 00035+2 00045+2 00070+3 

' Relalrve 10 Callbrellon standardS. 
'Within one hOllr of de zelo. usmg offsel con lrol, 

Medium Ind Ful R.I IS: In medium rate, addZ counts {20 counts On 20 mV 
range) to number of counts. In last rate. use two 4'h digit counts {20 
counts on 20 mV range) lor the number of counts 

Oparllilll Cillr.ctlfillics 
Tlmp.r.tur. CDIHlcllfll: >±(0.0006% of Reading + 0 3 Count) per·C from 
1SOC to O"C and 2B"C to 50"C 
Muimum Inpul: toooV dc or peak ac on any range 
NDlu Riliction: Automatically optimized at power-up for 50. 60 or 400 Hz 

RII' 
Rudlntsl FUt.1 NMRR ' 

Puk NIII t lllR RI 
SICIIMI ' Sllnal 

S 15' Analog & > 98 dB 20Vor > 140 dB 
Digital 2 t FS' 

M 2~ Digllal > 45 dB 1 ~ FS > 1()0 dB 
F '00 No< - 1 x FS ><OdS 

, Readmg rale wilh mlerna/ lflgger end 60 Hz pawa' Ime Irequency. Sae 
··Readmg Rate!·· fo' mo,e de/a,'. 

1 Normal Mode Rajec/lon RaM. al 50 or 50 Hz ± O. 196. The NMRR for 400 HZ 
±o. 196 IS 85 dB in S 'ale lind 35 dB m M rille 

• Common Mode ReleCllon RallO al 50 or 60 Hl ±O.I96. Wllh 1/1:0 m sefles 
wilh ellhar lead. The CMRR IS > 140 dB al dc fa' al/ 'eadmg rates. 

'"10 ~o"s 01 "I limes Full Scale whlche~fI' IS greater. nOllO e_clMd 1000V 
• Reading rale - .3 1 rdg l sec. m the "10 mV. "100. 200 mA de ranges. 
• Readmg rale - 1.25 rdgl sec. m Ihe 20 mV. 20 O. 200 mA dc 'anges. 

Trut·RMS AC VDllige [Option 8842A-091 
In put Charactellslics 

fi ll Sal. Ruol~jOll I ... ..... SYr otll11 S'h Digits 4Yr OltH.· Im,,'1Ia 

200 mV 199 999 mV • pV 10~N . Mn 
2V 1.99999V 10 /./V 100 /./V shunled 
20V 19.9999V 100 /./V • mV by 
200V 199.999V • mV 10mV < 100 pF 
700V 700.00V 10mV l00mV 

. 

Digital Multimeters 
8840 Series 

Accuracy 
Normll lS) RII.illg R.II: ± (% of Reading + Number of COUIltS) 
For sinewave inputs >-10 000 counts' -

frllqlllllCy IHzl 
24 Haurl' 900., 1 lur 2 lUI 
23± t"C 23±S"C 23±S"C 23±S"C 

20·45 1 2 + 100 1 2 + 100 12+ 100 1 2 + 100 
45-200 03 + 100 035+ 100 04+ 100 05+ 100 
200·2Ok 
(200 mY) 006+100 008+ 100 010+100 020+100 
(2V-200V) 005+80 007+80 0.08 + 80 015+80 
(700V) 006+100 008+100 010 +1 00 0 20+ 100 

20k-50k 015+120 019+150 0.21 + 200 025+250 
50HOOk 04+300 05 +300 05+400 05+500 

'For sinewave mpulS bel ween l.oooand 10.000 counts. add 10 Number 01 
Coun ls 100countsior frequencIes 20Hz/020kHz, 2oocounls fo' 20kHz 
1050 kHz. and 500 counts lor 50 kHIIO 100 kHz. 

1 RelallVe 10 elll,bralion Siandards. 

Medi6m Ind fist R.,ts: In medium rate, add50 counts to number of counts. 
In fast rate the specifications apply lor sinewave inputs ;;>:1000 4'h digit 
counls and > 100 Hz 
NOfllinusol411 Inputl : For nonsinusoidal inputs ;>': 10.000 counts with 
frequency components ';;;:100 kHz , add the lollowing % of reading to the 
accuracy specifications 

~;::::"I 
trUl f lClor 

fl u, 1.0 10 1.5 1.5 lCI 2.0 2.0103.0 

45 Hz 10 20 kHz 005 015 03 

20 Hz to 45 Hz and 02 07 15 
20 kHz 10 50 kHz 

Openting Ch.mtllisti~ 
Maximum Input: 700V rms. 1000V peak 01 2 X 107 Volts-Hertz product 
(whichever is less) lor any range 
Tempinlurl Coelfielent: ±(% of Reading + Numberof Counts) per"C . O"C to 
lBoC and 28"C 10 50"C 

Ftl lipuls 
Fleqlltllt'j I. Htrtz 

20·2Ok 20k·50k SOk· 1OOk 

~10 .000 counts 0019 + 9 0021 +9 0027+ 10 
~1 ,000 counls 0019'" 12 0021+15 0027+21 

Common Made RI)Khon: >60 dB at 50 or 60 Hz With 1 kO In either lead 

Currtnl 
Inpul Chanclnisti~ 

ful1 Sal. Raelutitrr 

R.",~ 5lfr OIl ill 5Yr Dil ltl 4Yr 01,111' 

200 rnA 199 999 rnA .pA 10 /./A 
2000 rnA 1999 99 rnA !OJ/A 100 /./A 

. 4 ~ d'glls al1l16 'aSlesl readmg ra'e 

DC Accur.cy 
NDfllll1 lSI Rn dlng RII, · ±(% 01 Reading + Number of Counts) 

RII19' 90 01\'1 23± 5"t: I Yllr 23± SOt Z Van 2J± SoC 

200 rn A 004 + 40 0.05 + 40 0.08 + 40 
2000 rnA 
~1A 0.04 + 4 0.05 + 4 0.08 + 4 
> 1A 01 + 4 01 + 4 0.15 + 4 

Medium and Fill RltlS: In medium reading rate, add2 counts (20 countsOfl 
20 mA range) to number of counts. In last reading rate. use two 4 'k digit 
counts (20 counts on 200 mA range) for number of counts 
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Digital Multimeters 
8840 Series 

AC AccIrxy (Requires Option 8842A-09) 
Normal IS] Readilll Rill: ±(' 01 Reading + Number 01 Counts) 
2Jo± 5"C, lOf sinewave inputs ~10.000 counts 

Fr~ullIC'f I. Hirtz 

2(1·45 45·100 100·5.' 

"" Yw 20+200 05+200 04+200 
Two Years 30+300 07+300 06+300 

" ryplc.JIy 20 kHz 

Mtdlum In_ ful Rmlln~ Rltel: In me<1ium reading rale. add 50 counts to 
number 01 counts. In fast reading rate, for sinewave inputs ;;;:1000 4YJ 
digit counts and frequencies > 100 Hz. the accuracy is ± (O.2'lb of 
reading + 30 counts) 
Nonsilllsooid.1 Inplta: For oonSllIUSOIdal inputs ~10 ,OOO counts With 
frequency compooents ,,100kHz, add the following" 01 reading to the 
accuracy spetlhcatlOl'lS 

-" Crill FICIIr 

FI~unq' 1.0 II Ui 1.5 t. 2.0 Z.O It 3.0 
45 Hi 105kHz DOS 015 OJ 
20 Hz 10 45 Hz 02 07 15 

o,.nlllll Clllraclensflta 
Tm,.ntun COIfIici.lI: less than 0 1 x accuracy spetlhcatlOll per "C rrom 
O"C to l80C and 2B"C to SO"C 
MuilllMM I"",,: 2A de or rms at Protected with 2A, 250V fuse accessible 
at IIont panel , and mtemal3A, 600V fuse 
Burden VOllav': 1 V de or nns ac typical at full scale 

Resislln~ 
Input Chll'uleri&llca 

R",I,ti .. 
' .... f,U Sealt 

5Y1 O!tlll 5Y1 0!tits 

2On ' " """ 01 mO 
2000 199 9990 1",0 

"n 1 99999 ~O 10mO 
20 ~O 199999 kO 100 mO 
20Dkn 199 999 kO In 
20DIJ .n 1999 99 kO 100 
20 Mn 1999991010 loon 

' 4" dIgits /lIllie I.$le$l reM1mg tale 
' 4_w"e ollms 0II1y 

Accuracy 

4'h 0!till ' 

lmn 
10mO 
loomO 

In 
lOn 
lOOn 
lkn 

,"" .. 
n.·",_ 
"" .... 

1 mA 
1 mA 
1 rnA 

100 JlA 
10 JlA 
'pA 

05pA 

NOllnal lSJ Rt.illl R.I" ±(% 01 Reading + Number of CounlS) ' 

'''' 
U HIIII' 9001'/ t YUI 
Z3± 1"t Z3±5"C Z3.t5"t 

200' 0001-+30 0009~40 0012+40 
2DOO 00040+ 3 0007+4 0010 + 4 
nn 00025"2 0005+3 0008 , 3 
20W 00025"2 0005+ 3 0008+3 
20D kn 0.0025' 2 0006·3 0010 t 3 
20DIJ kn 0023Q 0025 '3 0021 + 3 
20 Mn 0.023 , 3 0040 •• 0042' • 

, W,'llm one /Jou, 01 ohms llltO. USing olfsel control 
'Rllla lrve 10 callbtl/IOII SfBndlltds. 
• • _wlfe ohms 0II1y 

lVal 
Z3±5"C 

0015 + 40 
0012 + 4 
0010 , 3 
0010 + 3 
0012' 3 
0.030.3 
00SO.4 

MHiulII Inti FiSi R.KI"1 AlIII: In medium rale, add 2 counts 10 the 
number of counts for the 2000 through 200 kO ranges, 3 counts for the 
2000kO and 20 MO ranges, and 20 counts lor tile 200 range. In fast 
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reading rate, usa three 4'" digit for the number of COlIlts for the 2000 
range, 20 4 ~ digit counts for the 200 range, and two 4", digit lor all 
other ranges 

Opiralillll Clllrxterllfics 
T.mptralur. C .... lclllll: Less than O.t x accuracy specification per ec from 
oot to 18"C and 21n: to 5O"C 
Mwullllllll CotfIpratloll: 2-wire or 4-wire (200 range is 4-wire only) 
Opln Clrcuil Von'l': less than 6.5V on the 200 through 200 kO ranges 
Less than 13V on the 2000 kO and 2Q MO ranges 
Input Prottclio. : To JOOV fTTlS 

Readini Rites .tIlI Ringing 
RI.ding Ritts Will1lnttrnll Trigger (readings per second): 

... ~U.fl""'" 

50 HI .. H, 400 III , 206(26') 25t JIIj 238130') 
M 16 7 (I 04') 20 (1 2Y) 190(1 191) 
F 100 100 100 

'Sensed /luloma licaily al powe,-up. 
'In Ille20mV, 200,lIn(1 200mA /anges. TIle8842A does nOlllulor,ngedown 

mlO IheSe langes. To access Illese ranges, seleel lhe specific t/lnge, Itom 
Ille "ani panel 0' o ... t Ille bus. 

General Speclficalions 
Optlan -05 IEEE-488 II11.rhea Fuc1lo. : Option allows complete control and 
data output capability, and supports the (ollowing intel1ace lunctlon 
subsets: SH1 , AHt , TS, l 4, SRI , RLI , DC1 , oTl , El , PPO and CO 
CDmmon MDde Volllgt: 1000V dc or peak ac, or 700V rms ac from any input 
to earth ground 
Templlllurl Ring': OOC to SO"C operating; -<loot to 700t storage 
Humidity RlfIt.: 8O'l'o RH from 0 to 3S"C; 70' to Soot 
WlrmUjl TIN ; 1 hour to rated specificalions 
Pewer: 100, 120, 220, or NOV ac ±10'4 (250V at maximum), switch 
selectable at rear panel; SO, 60. or 400 Hz, automatically sensed at power 
up; 20 VA max.mum 
Vlbrllion: Meels requirements of Mil· T-28800c lor Type II, Class 3, Style 
E equipment 
Salify: ANSI C39.S and IEC 348, Class I 
Siz.: 8.9 cm H It 21.6 em W It 37.1 em D (3.S in It 8.5 in It 1<1.6 in) 
Weight: Net. 3.4 kg (7,5 Ib); shipping 5 kg (11 Ib) 
Warranty Peri ... : Two years 
IntiudN: line cord, test !eads, lnslructionfService Manual, IEEE-488 
Quick Reference Guide and instrument peI10rmance verification record 

Model 
8842AO Digital Multimeter 
' Optlon·09 needed ro meesure ec 

Options 
8B42A-05 IEEE-488 Intertace 
8B42A-05K Field Ins1allable IEEE-488 Inter1act 
8B4ZA-09 True·RMS AC 
884ZA·09K Field InSlaliable True-RMS AC 

Accessories (Alsa Ie. "gt 63J 

YB834 Single Rack Mount Kit 
YB83S Dual Rack Moont Kit 
Y8836 Center Rack Mount Kit 
Y8021 tm IEEE-488 Shielded Cable 
VB022 2m IEEE-488 Shielded Cable 
VB023 4m IEEE-488 Shielded Cable 
Y8017 Four Terminal Short 
AgO 6-Range Current Shunt 



8840A Specifications 

DC Vollage 
Input Chmcterislics 

full StIli Ruell1 illl I.", 
Allllt 5'/t Di,111 5'/, OJ ill 411 Dil lt, Rull1.11t1 
200 mY 1!J9 999 mV , pV tDpV ~10.000 Mn 
2V 199999V fDpV 100 /IV ;;;'10,000 MO 
20V 199999V 100 ,uV , mV ~10 .000 Mel 
200V 199999V , mV IOmV 10MO 
,OOOV 1000 OOV 10mV 100 mV 10 M() 

·4 ~·d,gus ar 'hit 'aSleS! readmg rate. 

A"*Iraq 
NOfmlIIS] R'M'", Alt" ±(% of Reading + Number of Counts) . .,. 24 HDU" 900ay I YIII 

23± 1"t 23±5"C Z3 ± 5"C 
200 mV" 0003+3 0oo7-+-4 0008 q 
2V 0002+2 0004+3 0005+3 
20V 0002+2 0005 + 3 0006"3 
200V 0002+2 0005+3 0006+3 
'OOOV 0003+2 0005+3 0007 ---3 

' Re/alM! /0 callbrBtion standardS, 
• · Using Offset control 

M.dlum .nd FlIIAI'es: In medium ra te, add2 counts to number of counts. 
In fast rate, use two 4'h <ligi! counts 

Oplflli"l ClllrlctHillics 
Templr.lur. Cotfticilnl: >±(O.OOO6% of Reading + 0.3 Count) pel GC Irom 
18"C to OOC and 28"C to 50"C 
Mullllum Input: t OOOV dc or peak ac on any range 

Digital Multimeters 
8840 Series 

Noist R'jlCtlOR-Automatically optimized at power-up for 50 60 or 400 Hz 

... ftwlllll" 

"'" HIIIRR ' PAk Hili CMIIRI 
SQnf' SilUI 

S 25 Analog & > 98 dB 20Vor > 140 dB 
019'tal 2 x FS' 

" " D'!l,tal > 45 dB 1 x FS > 100 dB 
F '00 ",," - 1x FS ><0 dB 

, Reading rale wllh Inlema! IlIgger and 60 Hz power !me Ilequency See 
"Readmg Rales" lor more delall. 

• Normal Mode Re,ecllOnRallO. alSOor 6OHz±O I%. TheNMRR lor4ooHl 
±O. f'" ,5 85 dB In S rale and 35 dB in M fille. 

I Common Mode RSlacllOn RatIO a l 50 01 60 Hz ±O 191. Wllh I kO m selles 
wilh e'thef lead. rhe CMRR is > ' ''0 dB at dc 10f all reading rates. 

• 20 volls or 2 limes Full Scale wh,chever 'S grealer. nol 10 exceed 1000V 

True-RMS AC Voll1g_ OptiDn [8840A-091 
Input Chmctel lslics 

Fwll Scal. RUillul19n 

ft'''Ie 5'h Dllib 5'h alills 4Y, OII"s" 

2O<l mV 199999 mV 'pV 10.uY 
2V I 99999V 10.uV lOOpY 
20V 199999V 100 .uV , mV 
200V 199.999V , mV lamV 
700V 700 OOV IOmV loomV 

".f Yi -dIgits al Ihe lasles/ feadlng lale. 

Accuncy 

,,,., ,.-
, " 0 

""',,' by 
< HIO pF 

Horm,IISI Rnding R.t.: ±(% 01 Reading + Number of Counts) 
For smewave Inputs ~1O .000 counts ' 

Fr",utlq IHI] 
24 HOllIS' 90 DaV I VAt 
2J::t laC 23±5°C 23±5"C 

20'45 I 2 + 100 1 2 + 100 1 2 + 100 
45-100 03+ 100 035+ 100 04+ 100 
loo-20k 007 +100 014+100 0.16+100 
20k·5O\< 015+120 a 19+ 1~ 021 +200 
50k-l00k 04+300 051"300 05+400 

'FOf smewave mpuls be/ween 1.000 end 10,000 COunts. add 10 Number 01 
Counls 100 counts lorlrequencJeS 20HzIO 20kHz, 2OQcounlsl0120 ~Hl/O 
50 kHz. and 500 counls /or 50 kHz 10 /00 kHz. 

'RelallVe /0 cal,bra/lon Slandards. 

M.~illm.1Id Flit ReI~ lnD A.tlS: In medium rate, add 50 counts to number of 
counts. In fast rate the specifications apply for sinewave inputs ~1 000 
41k digit counts and > 100 Hz 

Oper'ting Clllrtdtfistiu 
Templntun Cotffieltnl: ±(% of Reading + Number o! Counts) per "C. O"C to 
t 8"C and 28"C to 50"C 

FlM 1"",11 
fr"lutllt'/ I. HIf1l 

to·20k 20k-50k SOk-IOOk 

~IO.OOO counlS 0019 + 9 0021+9 0027+10 
;;;'1,000 counts 0019 " 12 0021~15 0027+21 
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Digital Multimeters 
8840 Series 

NlnsllIIIOluJ '.pIIls: FOf oonsinusoidal inputs ~10,OOO cooots with 
frequency components "'00 kHz, add the following" of reading to the 
accuracy specifications ,_, 

1.1 11 1.5' 1.5112.0' Z.O 113.11' " ...... 
'5 Hz 10 20 ~Hl 005 OJ, 03 
20 Hz 10 4S Hz and 

02 07 J5 20 kHz to 5(l kHz 

·Cres! Feclor 

Mulmpm Inpul: 700V rms, 1000V peak or 2 )( 107 Volts-Hertz product 
(whichever is less) for any range 
Common MDlle IlijecUon: >60 dB at 50 Of 6{) Hz with 1 kO in either lead 

Currenl 
In~pl Chltuterl,Jlca 

rell Scalt R"",,_ ..... Slk 0,111 5'" Ollila . '" °ilib' 
2000 mA 1999 99 mA 10~A I l00pA 

' 4 ~ d.glf:S,' /II, IlSleSI re.dmg f'" 
DC AccIuq 
NorNllSI RtIIIllII Btl," ±(" of ReadIng + Nt.mber of Counts) 

,"" .. to Dfys Z3±5"t I h. Z3± S·C 

~'A 00·H4 DOS + 4 
>'A 01 + 4 01 + 4 

MedIum I~ flit RIM1", RI''': In medium reading rate. add 2 counts to 
number of counts. In last reading rale, use two 4'h digit counts lor 
number 01 counts 

At AccurlCY (ReqUIres Option 8840A-09) 
Norm.1 lSI IIu~ lng 11.1.: ±(% of Reading + Numbef of Counts) 
1 Year, 23G ± 5OC lor sinewave mpulS ;<!:1 0 000 counts 

20-45 
20-+200 

' Typ,eIJlty 20 kHz 

fr"'~tIq IR 1I1rt.1 

45· IGO I IOO·W 

0 4 +200 

MllllulII .nd Fill 111141111 II.t.1: In medium rate, add 50 counts to numberof 
coonts. In fast reading rate, for sinewave inputs ;<!:1000 4'h digi t coonls 
and frequencies > 100 Hz, Ihe accuracy is ±(0.2' of reading + 30 
counts) 

DIJlllIiQf CbrKIerl$liu 
T..,.t.llit. Coeftl,llIII: less lhan 0 1 x accuracy speclficalion per "C from 
O"C 10 18"C and 28"C to 5O"'C 
Mllilllllll.",: 2A de or rms ac Protected wilh 2A , 250V fuse accessible 
at front panel. and Internal 3A, 600V fuse 
8IIrNR Vall ... : IV de or rms ac tYPical at lull scale 

IIesiSl'deI 
Input Clllt.cteristiu 

RUII" • ,"" .. .... Fill Sail TII, .. _ 
5\1 01, 111 5'h 01, 111 4'h 0ltila' , .. -

1000 199 9990 ImO 10mO , mA 
,"0 199999 kO 10mO lOOmO , mA 
20.0 199999 kO loomO 10 l00pA 
200 kO 199 999 kO 10 100 10 p A 
2000 kO 1999 99 kO '00 1000 'pA 
20 MO 199999 MO '000 ao 05 pA 

8 

."""" Normal IS) Atllling 1111,' ±(% 01 Reading + NtI'Ober of Co!.rl IS) ' 

.... 14 M., I .011., IY_ 
2l±1"t 23± 5"t U ±5"t 

1000 0004+3 0011 + 4 001 . + 4 
" 0 00028+2 001 + 3 0013 + 3 
20 .0 00028+2 001 + 3 0013 + 3 
200 kO 0002B+2 001 + 3 0013 + 3 
2000 kO 0023+3 0027+3 0028+3 
20 MO 0023+3 0(143+4 0044+4 

, Usmfl Offset control, 'Relellve 10 ee/IlNal/ort slertda,ds 

Medium .nc! flsi lII.dlng A,I .. : In medium rale, add to the number 01 
counts 2 counts for the 2000 tllrough 200 kO ranges and 3 counts for the 
2000 kO and 20 MO ranges, In last reading rate, use for the number of 
counts three 4 'h digit counts for Ihe 2000 range and two 4v" digit counts 

Dptllllllg ClllllcttrtSilu 
T.mpmturl Co.l1lci.lII: less tnan 0 I x accuracy specification per "C from 
O"C 10 180C and 28"C to 5O"C 
M,uurlllllflt ConllgulllIOI: 2-wlle or 4-Wlre 
Dp.n ClrCi it Volt'I': less than 6 5V on the 2000 tllroogh 200 kO ranges 
less than 13V 01'1 the 2000 kO and 20 MO ranges 
1/IfIII' PratKtiu: To 300V rms 

IIe.dl", ",'es 
IIeHi", II.tes With Inllrllli Tr in.r (readings per second) ' 

,..,.... U. fr __ ' , .. 
50 III 6O" 40C111l 

S 2" 2S '" " 16' 20 190 , '00 '00 '00 

Gener,1 Specilic,lions 
Option -115 lEEE,488 Inlerile! Funct1on: Option allows complete control and 
dala output capability, and supports the following interlace func tion 
subsets: SH1 , AHI, T5, l4 , SRI , RlI , OCI , 011, EI. PPO and CO 
Common Mode Voltlg.: I DOOV dc or peak ac, or 7DOV rms ac from any input 
to eartll ground 
Templtltutl IIug.: OOC to 5O"C operating: -40"C to 7O"C storage 
Humidity Rug.: 80% RH from 0 to 35"C; 70% to 5O"C 
Wumup Tim. : I hour to rated specifications 
PI,IWer: 100, 120, 220, or 240V ac ± IO% (250V at maximum), switch 
setectable al rear panel: 50, 50, or 400 Hz, automatically sensedat power 
up; 20 VA maJumum 
VibrlliOl: Meets requlfementsof Mll-T-288OOC for Type lit, Class 3, Slyle 
E equipment 
s.rety: ANSI C39 5 and IEC 348, Class I and VOE 0411 Marks license 
Siz,: 8 9 em H x 21 6 em W x 37 I em 0 (3.5 in x 8.5 in x 14.6 in) 
Weiglll: Net, 3.4 kg (7.5Ib); shipping 5 kg (II Ib) 
Wm1ll!y PlfiOll: Doe year 
Included: line cord, test leads, Instructioo/$el'vice Manual, IE EE-488 
Ouick Reference Guide, instrument performance verification record, and 
serialized/dated calibratlOfl certification sheet 

Model 
B84DA· Oigilal Multimeter 
• Opllon -09 needed 10 rrIflIS(lre ,e 

Oplions 
88411A-05 IEEH 88 Interlace 
8840A-05K Field Installable IEEE-488 In terlace 
884[)A-[)9 True-RM S AC 
8840A-09K Field Installable True- RMS AC 



Accessories lAtH m 1II~8 631 
YB834 Single Rack Mount Kit 
YB835 Qual Rack Mount Kit 
VB836 Center Rack Mount Kit 
YB021 1m IEEE-4BB Shielded Cable 
YB022 2m 1£££-488 Shielded Cable 
YBOZ34m 1£££-488 Shielded Cable 
YBOn Four Terminal Shorl 
AgO 6- Range Current Shunt 
Also see page 284 lor more accessory information. 

Service & Support 

8840A/ AF Specification, 

DC Voltlge 
Input CILlritleristics 

Rllalutlon 
Full SCile 

~nge 5'11 [llgU, 5'h Digits 4'1, DlgU, ' 

200 mV 199999 mil , ,V 10 ",V 
2V ' 99999V 10~N 100 " V 
>lV 199999'0' 1001'11 , mV 
200V 19999911 , mV 10 mV 
'OIIOV 1!XXl.OOV 10 mV 100 mil 
. , .. , ·dJgHS ar tile las/est .eadlng f~le 

Accuracy 

Input 
Rulilinet 

;010.000 Mn 
.. 10,000 Mn 
;;010,000 Mn 

10 MO 
10 MO 

NormiliSI Reading Rate- +(% 01 Reading + Number 01 Counts) -

Range 24 H~!; 
Z3 ~ I C 

200 mV" 0003+3 
2V 0002.2 
rov 0002,2 
200V 0.002 + 2 
'OIIOV 0003+2 

RelallvlI to cailbra/ion standardS 
" "Using Offsel cOnlrol 

90 [I. y 1 Yur 
Z3 T5 C 23 1:5 C 
0007+4 0008+4 
0004 + 3 0005+3 
0005+3 0.006 + 3 
0005+3 0006+3 
0005 + 3 0007+3 

Medium and FISt Riles: In medium rale. add2 counts to number of counts. 
in fast rate, use two 4'h digit counts 

Digital Multimeters 
8840 Series 

Optrltlng Cunc!ui,Uta 
T.mp.ntur. CotfIl,i.nt: >±(O 0006% 01 Reading + 0 3 Count) per °C from 
18"C 10 DOC and 28"C 10 50"C 
Muimum Input: l000V de or peak ac on any range 
Noise Rei.cl ion: Automatically optimized at power"up for 50. 60 or 400 Hz 

Ari~ l ng,1 Pnk NM 

~" Second ' flt!er NMA RI Sign.1 CMR~ , 15 Malog & :>98 dB ZOV Of :> 140 dB 
O.gltal 2 x FS' 

M 20 Digital >45 dB 1 x FS >100 dB 
F '00 None - I • FS :>60 dB 

, Readmg lale Wllh mlernal/"ggel and 60 Hz power Ime l/eQuency. See 
"Relldlng Rllles " /ollrnJ/e delail 

, Norm~1 Mode RelecMn RallO. at 500r60Hz ' 0 ,~ The NMRR lor 400Hz 
:!.O , ... IB 85 dB In S lale and 3S dB m M rale 

, Common Mode Relectlon RallO at 50 or 60 Hz :!.O , .... WIth I kO m se"fIS 
wllh elthel lead The CMRR IS ,. t 40 dB at dc lor all readmg lates 

• 20 vons 01 2 I,mes Full Scale whichever IS gfeslfu. not 10 e~ceed I OOOV 

DC Voltage Rllia 
Input ChmcterlsUca 

.... Fill SAil 
5\1 0ititl 

""" HI!l999m OC· , 
""" DC " 199999 OC ,., 199 999 DC , .. 1000 00 OC 

...., Vltllli ILfItr_VII • 

' ... ''''' h lt $U1I .,,- .... . .-
199 999mV IX "'10.000 MO 
1 !l9999V IX "'10,000 /11 0 From +IV de 
19 9999V de ;;o10,OOO MO " ;;'10,000 MO 
199 999V IX ~1 0 MO '199999Vde 

l1100V de ;0.10 /11 0 
.. .. 'The m (m,/111 annunc,ator IlghiB 10 indicate a rG-' multlpl'er. D,Vide the 

dlspleyed numbel br 1000 /0 obtain the aC/t)lIllellO 01 the 110'0 voltages. 

Accuncy: 
±(Percef1tage of Reading + Number 01 Counts) for 1 year 

Rn ... vln. 
1 .. 1It'II.,., 

21rC II Jll"t 1M: II we 
~ 1 0V <VAEF < +20V 001 • 5 004 'IS 

~lV ';;VAEf ';;+10V tOOl ~5J .~ t004"5J x~ 
VRH VAEF 

Dpenting Chlncterlstl" 
Maximum Input l000V de or rms ac Oil any range 

Note: The INPUT LO telmlnal must oe connec ted to the REFERENCE LO 
termlnlll IIlhese lermlnels ere not connected logether. ineCCI.IISle readings 
may resull. rhese /ermlnals IIle not connected togelhel Internally 

Atldlnt Rites" Readings Per Second (Wilh Internal Trigger) 

.," 50 Hz , , 
M 54 
F 126 

True-RMS AC Vollige 
Input Character lslics 

Full Selle 
Range 5', DigIti 

200 mV 199999 mV 
2V '99999V 
>lV 199999V 
200V t99999\1 
'OOOV 1000 OOV 

PDWlI lI. Fr .... lt1C1 

60 Hz 

12 
65 
126 

Rewlutlon 

5' , Dig its 4', Digits" 
, ,V to 1"\1 
10 "V 100 "V 

100 pV , mV 
, mV to mV 

10 mV 100 mV 
4 ,-d'g,'S III the fastest leadmg ,ate 

400 Nz 

11 
61 
126 

Input 
Impldlne. 

, Mn 
shunled 

b, 
'" 100 pF 
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Digital Multimeters 
8840A Series 

Accuracy 
Normal IS] Beading Rale: :t(% of Reading + Number of COunls) 
For Slnewave inputs .. 10 000 counlsl 

Frlquenty 24 Hour1 90 Day 1 VII' 
IHzl n-:!I"c 23-:t5 C 23 '~5 C 

"'-<5 1.2 t 100 12 + 100 12 + 100 
45·100 0.3 t 100 O~· 100 0 4+100 ",,."" 007 .. 100 014 . HIO 0\6 • 100 
2Ok·50~ Ot5t l2{) 0 19 .. 15() 0.21 .. 200 
SOk· HXlk 04 + 300 0.5 t 300 05 + 400 

, 
For smewa ve mputs De/ween 1,000 end 10,000 counts, 11(1(110 NumDerol 
Coum~ 100 counts IOilrequ9flCifu 20 HI 1020 kHz, 2OOcounts lor 20 kHl 
to 50 kHl . and 500 COunts for 50 ~Hl /0 100 kHl 

1 Rel.llve ro callbril/'on standards 

Medium.1I4 FISt Rea~lll Rlln : In medium rate. add 50 counts to numbero! 
counts In fast rate the specifications apply fOf Sloewave inputs ~1 000 
4'h digit counts and > 100 Hz 

Opera!!n!! Characteristics 
Tempmlure Coellic lenl: :t(% of Reading + Number 01 Counts) per C, 
ISoC to DOC and 28°C to sooe 

Fr.qutflc, In Hz 

fot Inpu's 2O·20t "'..,. SOt· look 
:' IO.IXXI counlS 0019-9 0021' 9 0027 + 10 
:'I.IXXI counts 0019 • 12 0021 • 15 0.027 ... 21 

Crat Factor 
Nonslnusoldal Inpull: For nonSlnusOldal Inputs ~ 10 .000 counts With 
Irequency components .. 100 kHz. and the lollowlng % of reading to 
the accuracy specillca tlons 

Fun41mlAIII ,.0 10 1.5 1.5 10 2.0 Z.1l It 3.0 fnquency 

45 Hz to 20 kHz 005 015 03 
2O Hzlo 45Hzand D2 D7 1.5 20 ~Hz,o 50 kHz 

Mulmum Input: loooV rms. or 2 x 10' Volts-Hertz product (whichever is 
less) lor any range 
CDlllma_ MOlle RelectlD.: >60 dB at 50 or 60 Hz with 1 kO in either lead 

Cllrlen! 
In,ad Cllanderlsti" 

RUCllulion 
hll Se.11 

RInge 5 '.~ I)Igl ls 5';' Olgl 'l 4'1, Digits' 

2000 mA 1999 99 rnA 10pA 100 jJA 

" 

DC ACCIIIlq 
Normal lSI Reading Rail: .1:(% 01 Reading + Number of Counts) 

Curnn. !iCI Dlys 23 - 5 C I Yur 23 ' - 5 C 

<lA 004 + 4 0.05 + 4 
>lA 0.1 ... 4 01 ... 4 

Medium .n_ F.st R •• ~ l ng R.ln: In medium reading ra te. add 2 COUllts to 
number of cooots. In fast reading rate. use two 4¥1 digit counts lor 
number of counts 
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AC Aemacy 
Normal IS) Reading Rate: ±(1Ift of Reading + Number of Countsl 
1 Year , 23°::.5°C, lo~ sinewave inputs ;11 10,000 counts 

frequency In Hlrl! 

"'-45 4S·IQO 11))-!iII' 

20-200 05 ·200 04 + 200 

'TYP'cally 20 kHl 

Medium and fISt Reading Ril tes: In medium reading late, add 50 counts 
to number 01 counts. In fast reading ra te, for sillewave mputs ;11 1000 
counts and Irequencles >IOO Hz, Ihe accuracy is :!(O.~ ~ 01 reading + 
II counts) 

OperaUng ChlllclerlsUCI 
Temperature Coe1l1clent: Less than 0 I x accuracy speclflcallOn per C 
Irom 18°C to 0 C and 28 C to 50 C 
Maximum Input: 2A dc or rms ac Protected With 2A, 250V fuse 
accessible at IranI panel. and Internal lA, 600V luse 
Burden Vollage: IV dc Of rms ac typical allull scale 

AlslstlnCl 
Input Chntt8flstl~ 

Ruolu.IGn 

full Selle 
;~urrtn. 
ThrlUgh 

~ ... 5', Oig ill 5 , Oigill 4'. Dig ill' Unknown 

2000 '99m<> • mn lOrno • mA 
"n 199999~o 10rnO 100 rno • mA 
20 kn 19 9999 ~o 100 rno .n l00pA 
200kn 199 999 kO .n .00 10 "A 
2000 kn 199999 kO .00 .00<1 5,A 
'" Mn 199999 MO '00<1 an o 5jJA 

"' 
Accuracy 
Normal IS) Audlng Rate: .!(ra", 01 Reading + Number of Counts)' 

RInge 
24 Hour 90 DIY I Vn, 
23 ' I t 23 ' 5 C 23 - S C 

200n 0004~3 0011 t 4 0014 • 4 

"n 00028"'2 001 + 3 0013 • 3 

'" kn 00028 ... 1 001 .. 3 0013 t 3 
200 kn 00028+1 001 .3 0013 • 3 
2000 kn 0023~3 0027,3 0028·3 

'" "n 0023 .. 3 0043+ 4 0()44·4 
, 
Us,ng Offsllr conrrol 

~Rel"' fl vlI 10 Cal,Drlt,on s ,and",rds 

Medium u d FISt Reld lng Rllts: In medium rate, add to the number of couf"\1S 
2 counts for lhe 2000 through 200 kO ranges and 3 counts lor lhe 2000 
kO and 20 MO ranges In fast reading rate, use lor the number of counts 
three 4'h dig,t counts lor the 2000 range and two 4'h digit counts for all 
other ranges 

Operating ChmcterisUcs 
TemperUure Coefficient Less than 0 1 x accuracy speci fica tion per C 
Irom 18°C to 0 C and 28 Q C 10 50 C 
Measurement Conllguratlon: 2·wire or <I ,wlre 
Open Cirtull Voltage: less tha n 6.5V on the 2000 through 200 kO 
ranges. Less than 13V on the 2000 kO and 20 MO ranges 
Input Protection: To mv rms 



lIeadint Rrla 
Rudl", RIIII wn~ Inletul Trlggtr (readings per second) 

PDWlf Lilli Frequenc,. 

~" " ., OJ ., 400., 
S ,,. 2S '38 
" 167 2lJ 19.0 
F 100 100 100 

Sensed .U!omll,e.lly III pOw,r-up 

General Specilications 
IEEE·488lnlerilei Function: Option allows complete control 01 functions and 
ranges except DC ratio and data output capability. and supports the 
following interlace function subsets: SH1, AH1 , T5 , l 4, SRt , RL 1, OCt , 
OTl . El , PPO and CO 
COllmon Mod. Volllg. : l000V de or rms ac trom any input to earth ground 
hmplrllur. Rill': OOC to 55"C operating: -62"C to +85"C storage 
H umi~ ity Rlngl: 95' RH. +5'4 -0% 
EMf: Complies withCEOl (relaxed 20 dB). CE03 (relaxed 10 dBI. esol . 
CS02 , eS06, and RE02 (relaxed 10 dB) as specified In MIL-STD-461 
Alii' .. : 4,5OOm (15.000 II) operatl~ . 12.000m (40,000 It) non-operating 
WUINlP TiN: 1 !lour to rated specifications 
Power: 100, 120, 220, or NOV ac ± to", (250V ac maximum), SWitch 
seleclable at rear panel; SO, 50, or 400 Hz, automatically sensed at power 
up. 20 VA nlalumum 
VibrIUOI: Meets requirements ot Mil' T·288OOC for Type II . Class 3. Style 
8 eqUipment 
Sill: 8 9 em H 11:21 6 em W x 37' em 0 (3 47 In x 8 5 10 x,4 6111) 
W.igill: Nel, 3.4 kg (7.5 Ib). shipping 5 kg (' lib) 
InctuctN: Line cord. test leads, InstruclioolService Manual . IEEE-488 
Quick Reference Guide (with Option -OS ooly). instrument performance 
veritication record. and serialized/dated calibralioo cerlilicatioo sheet 

Digital Multimeters 
8840A Series 

Mod.1 
8840A/ AF Digital MuUimeter (NSN 6625-01-196-00'4) 

Options 
8840A-05 IEEE-488 Interlace 
8840A·05K Field Installable IEEE'488 Interlace 

Service & Support 
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Digital Multimeters 
8506A/ 8505A 

RS·232 

8506A Thermal RMS Olgllli Mullimel" 

• 8505A features plus 
• 120 ppm 24 hour ac accuracy. 40 Hz 10 20 kHz 
• Full accuracy lor crest factors as high as 8: 1 
• 25 ppm short-term at stability 
• Frequency response specified to 1 MHz 
• AC-DC transfer accuracies with DMM speed & convenience 

The 8505A and 8506A Olgilal Mulhmeter5 are fluke's most advanced 
bench/system OMMs 60th models e)(cel in d1: accuracy. resolution, 
versatili ty and speed 

The 8506A uses a fast thermal rms sensing technique for measuring ac 
which very signihcantly advances tile state-oHlle-art for ac measure
ments USing a system OMM II is several times more accurate than the 
calculating type of uue-rms COlwerier and is unmatched by anI orlle< 
DM M. Basic ac accuracy uncertainty is reduced to 120 parts per mi lion 24 
hOlJr for frequencies from 40 Hz to 20 kHz. That approximates the accuracy 
yoo can expect using \radlhonalthermal transler techniques that typically 
take several minutes for each measurement Short term stability is 25 
ppm AccLWacy IS specifIed from 10 Hz 10 1 MHz and non-slOusoldal 
waveforms having cresl factors as hIgh as 810 1 can be measured with lull 
go-day accuracy. 

Software Calibralion 
Both the 8506A and 8505A have a Msollware cahbrattOllM leature Ihat 

makes it easy 10 store correction fattors for every range 01 any 
measurement functIon You can updale the 24-ilour accuracy specifica
tions dalty. or whenever the need arises - without having 10 remove the 
covers Nor do you need to use a cardlOal point standard lor a relerence. A"r reference haVing a SUitably accurate value between 60"4 of range and 
ful scale will do. This Msoftware calibration" is managed with a few 
keystrokes on the franl panel or even remotely when used as part of a test 
and measurement system. 
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8506A (N5N 6625-01 -234-4134) 8S06A/ 850SA 

8505A Oigilal Muilimeler 

• 5 ppm dc accuracy, 100 nV (nanovolt j sensitivity 
• 500 readings per secood with 6Vz-digit resolut ion 
• AC (8505A ooly), oMls, current module options 
• IEEE-488 , RS-232-C, and parallel interlaces 
• Front-rear switchable input standard in basic mainframe 
• Software calibration from front panel or remote interface 
• Modular construction for application flexibility 

Mea,uremenl Speed 
Most system OMM manufaclurers use an integrating technique for 

A-to-O ConVersion That means there /OOSt be a compromise between 
resolution and reading speed The 8505A and 8506A use a Fluke patenled 
Mreclrculating remainder'" technique for A-Io-O conversion that does not 
compromise 6lh-diglt resolution at reading speeds up to 500 persecond for 
de voltage measurements. Front or rear measuremenl inptJts are 
SWitch-selectable from the front panel. For system applications the 
position of the switch can be sensed through the interface. An external 
trigger input is IOcluded to conlrollhe l iming of measurements remotely. 
And, to cootroitheswitching time of an external scanner, scanner-advance 
outpul pulses are available at the rear panel. 

Either IEEE-488, RS-232-C, or an 8-bitlI6-bit parallel interfaceoptiOO 
may be used for systems appl icatlOOS The parallel interfaces will work 
With DEC computer Interfaces ORIIC or DRVt I 

Malh Power 
The 8506A and 8505A areconlrolled by an internal mictoprocessorand 

have 00111 in math power 10 add. subtratl. multiply. and divide as well as 
store and compare numerical inlormation. Each measurement may be 
made a pan of a calculation before beillg displayed or recorded. Stored HI 
andlor lO limit values may be repeatedly compared to measured values to 



determine OUI-ol-tolerance conditions, HI, lO , or PASS indications may 
appear directly in the display_ The highest and lowest vallJes in a series of 
measurements may be stored and later displayed. And measuremenlsmay 
all be in terms of ± deviations from a stored ~offset" value. In general, any 
calculation is possible based on the general fOffilula, 

Y mx+b 

Where m scaling factor (multiplier). 

)( = value measured, 

b = the ± aflse!, and 

Y the numerical result 

8506A & 8505A OiHerencas 
The 8S0SA is Fluke's lowest cosl OMM having top de accuracy, 

resolution, and speed. Two options for measuring ac voltage are available 
- either an ac average-sensing, rms-indica ting option (-01) for 
sinewaves or an ac true-rms option (-09A) for either sinewaves or 
non-sinusoidal waveforms. An option for measuring current (-03) and an 
option for measuring resistance (-02A) are also available for the 8505A . 
For measuring ac current. an ac voltage option (-01 Of 09A) must also be 
installed. An 8505A. when fully equipped. will measure dc and ac voltage. 
dc and ac current, and resistance. 

The 8506A and 8505A have identical dc measurement capabilities but 
the 8506A requires no option lor measuring ac voltage. State-ol-the-art ac 
voltage measurement capabilities are buil l in. An option for measuring de 
current may be installed (-03) or an option for measuring resistance may 
be installed (-02A). but no! both at the same time. Any e){temal dc 
reference voltage up to 40 volts that is applied at the rear panel may be 
compared and the relative values displayed as a ratio. Tile same interlace 
options are available for the 8506A as for the 8505A. 

8506A Specifications 

DC Vollage 
All dc voltage accuracy and stabili ty speci ficatiQrtS apply after a 

two-hour warm-up unless otherwise noted. The 24-hour speci fications are 
relative to tile calibration standards used. 

Input Chlrutlristiu 

full Scali RuoMloft Input 
AIIIIII 1611t Dlills) 71(, Digits· 611t OIllts Aulstlace 

100 mV 200,0000 mV 100 nV ~10.000 MCl 
1V 2.000000V - 1 pV ~10 . ooo MCl 
10V 20.00000V l pV tOp-V ~10 . 000 MCl 
l00V 128.OOOOV - 100 iJV 10MCl 
loooV 1200,OOOV - 1 mV 10 MO 

' In AVG operatmg mode 

AC~f1CV. Normal Mode. 61J: Dlgils: ± (% of Rdg + Counts) 

24 llaurl" 
tang Tlfm. 18"1: " 28"C 

Rlngl 
2:n: ± 1"1: u, • Ad~ per MOIIlh 

900·VI Over 90 Days 

100 mV 0,0018 + 15 0,0025 + 40 0.00017 + 5 6 
1V 0.0008 + 7 0.0015 + 8 0.0001 + 0,1 
10V 0.0006 or 6" 0.0010 + 8 0.0001 + 0 I 
l00V 0.0010 + 6 0.0018 + 8 0.00013 + 0.1 
l000V 0.0008 + 6 0.0018 + 8 0.00013 + 0.1 

After /olJr-hOlJr w<irm-lJp and ",,' hm I hOlJr 0/ zeromg dc 
"Whichever is greater 

Digital Multimeters 
8506A/ 8505A 

Accuflty, AVG Mode. fi lJl Digits: ± (% of Rdg + Counts) 

24 llaurl ' 
LDng Tl rm. 1 B' C " 2B"C 

RI"'~ 23"1: ± l"C U, • Ad~ P" Mlltllh 
gO Days Ol'lr 90 Oaya 

100 mV 00010+8 00020+8 0.0001 + 01 
1V 00005+4 00012+6 0.0001 + 1 
10V" 0.0005 or SO'" o 0008 + 6(1" 0.00008 + 1' · 
l00V 00005+5 00015+6 
loooV 0.0005 + 5 0,0015 + 6 

After 4-hour ,.,arm-up and wllhm I hour Of zeromg de 
"7Y, 'd'git mode of operation 

"'Wh,ehever is greater 

ACCUr1CY. Soltwlr. C.libration 

0.0001 + 0.1 
0.0001 + 0.1 

Fully restores above "2-4-hour" accuracy for 2-4 hours each time 
perlormed within 30 days al1er hardware calibration is pe!1ormed. Aller 30 
days add the following number of counts to the 2-4-hour accuracy 
specitications 

Thill SI,," Inll t",1 HUliber II COliiAIi 10 lit AddM 
(H. rdwarl) Cllibr.tlon 6'11 Olglll 1'h 011111 

less than 30 Days 0 0 
30 10 90 Days 1 10 
90 Days 10 1 Year 2 20 
MOfe than 1 Year J JO 

Temperature CIUHlclent: ± (% ot Rdg + Counts)IOC 

RI"'~ 
18°C 10 IrC Ind 211"C II 50·C 

6'" Dlgill 1iJT Oilill 
100 mV 0.0003 + 5 0.0003 + 50 
1V 0,0003 + 1 0.0003 + 10 
10V 0.0002 + 0,5 0.0002 + 5 
l00V 0.0003 + 1 0.0003 + 10 
loooV 0.0003 + 0,5 0.0003 + 5 

Input Bias Current 

At Tll11 01 AdjU1l1ll111 I Yell 23"1: ± I"C TllllPlrlliI" COiMiciut 
<±5 pA <±30 pA <±I pAl"C 

Zero Stlbillty: Less than 5 iJV for 90 days al1er a four-hour warm-up. Front 
panel pushbutton zero is provided for permanent storage 01 a zero 
correttion for each range, Zero may be turned ott at any time. 
Nllrmll Mode Rejection 

lI. fil!II 4 S'!llplu n Slmplli 121 SI""III 
Frequency .... Plr Rudl", Plr Rndlng Plr Rlld l .. 

50 Hz F,,, 60 dB 70 d8 75 dB 
50 Hz Slow 85 dB 90 dB 95 dB 
60"' F,,, 60 dB 70 dB 75 dB 
60 H, Slow 90 dB 95 d8 100 dB 

Common Molle Rejection: 160 dB at 60 Hz with I kO in series with ei ther 
lead, and 4 samples or more per reading. Greater than or equal to 100 dB 
with less than 4 samples per reading. 

AnalllR SeHling Tim. 

flllir MoIIl flllif C.IIIIIIIIII T. 0,01 %" T. 0.001 % 1/ 
S1If Cu. Slip CUIIIII 

B"""", F1 2~ 20~ F,,, FO or F3 40 ms SO", 
Slo,., F Of F2 400 '" 500 '" 
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Digital Multimeters 
8506A18505A 

O lgitili ~g Time (lint Synchronous): For 20 \0 2" samples per reading the 
dIgitizing time is from 4 ms to 9 minutes 6 seconds using a 60 Hz lioe, Tilne 
Increases 20\ using 50 Hz ae hne. Seletlable In 18 binary steps 
Dig itllln~ TlmelLie. AsyndtrollGUs): 2 ms In 3-byte binary mode with de zero. 
offset. limits and calibration factors turned all 
MUJIllUIl tnplll: ± 1200V de or lOOOV rms at to 60 Hz, Of 1400V peak 
above 60 Hz may be applied conllnuously to any de range without 
perTnaoef'\l damage Maximum rate of voUage change IS tOOOV per pS 

R.lla (blUM! DC Rder.lICe) 
Vol1age. resistance. or current may be measured and compared to an 
external de voltage and displayed as a ratio. Option ·02A or -03 is required 
wilen measuring resistance or current The de reference voltage (V".I) is 
applied to terminals on the back panel and is the denominator of the raliO 
Input Reslsl.nCl: > 10,000 MCl between Ex! Ref HI and LO and between 
either Ext ReI HI or LO and Ohms Guard or Sense LO 
Mu. Reillence Voltage: ± 40V between Ext ReI HI and LO terminals 
prOViding neither terminal is greater tnan ±20V relative 10 the Sense LO or 
Ohms Guard terminal 
Mil. R.I.rtKe VoltaQ': ~.OOOI V when comparing voltage or current. and 
~ 0001 V Of 1 billionth 01 the absolute value 01 resistance. whichever is 
greater. when comparing resistance 
Muimum Rllio Olspl.f. 10'" to 1(1' 
Sourcelmpellinc.: Resistive unbalance (Exl Rei HI to LO) < 4 kO Total 
resistance to Sense LO from either Ext Ref HI or LO <20 kO 
Overlold Voll'Ge: ±1 80V dc or peak ac relative to Ohms Guard or Sense LO 
±360V dc or peak ac (Ext Rei H I to LO) 
Normll Mode Noise Relection: ~100 dB for line frequency and 2x flOe 
treqLlt!OCy 
Common Mode Noiu Rejection: ~75 dB for dc. hne frequency. and 2x hne 
frequency 
Rllio ACCllrtcy 

Elliru l Rllu lltl WIIIIgI .,,"'" 
±20V 10 ±40V ±(A. 8.0001"1 
±V ...... 10 ±20V ±(A. 8. (0 02"+ IV .... I)) 

A . IOV dc r.nge accur.cy lor 11'1' ,ppropfI'" perIOd 01 II"",, 
8 . Inpul sIpn,1 runcllOn ,nd r.nQ' ,ecufllcy lor me 'pprap,,'" 

pellOd 01 limo 
v ..... Mmimum ,'Iow,o'e exlernal ,elelfmce volllpe 

I V" .. I • Absolulo valuo 01 Iflo OXlorn.' loiOlotK:. vollapo 

OlglliziRI Tim.: 196 ms to 9 minutes and 6s lor 20 to 211 samples per reading 
USing 60 Hz line. increasing 20'tt using 50 Hz line 

AC Voltag. 11\11'11111 RMS) 
All ac voltage accuracy and stablhty specifICations for 51h-digit 

displays using at least 25'tt of lull scale after a 2-hour warm-up. Except 
where noted. at coupling is used to block de The 24-hour specificalions 
are relative to the calibration standards used and within 1 hour of de zero. 

InllUt CllarlCtlrililu 

F~II Scat, Ru.''']'' t.,..1 Ralllli 
(5 'h Ollils] 6'" DIIIIS' 5'" Dli lls Im.11ICI 

100 mV 125.000 mV , "V 
300 mV 400 000 mV - , "V 
IV 12SOOOV '"V 10 #IV , ." 
3V '1l1l1lOOV '"V 10 #IV ±" 
IOV 12 SOOOV 10 #IV 100 #IV sh..lled by 
YJV 400000V 10 #IV 100 #IV < 180 pF 
'OOV 125000V 100 #IV , mV 
500V 600 lXXIV 100 #IV , mV 

' In Ava CJPfJf"lng mode 

Slnling TIIIII 
High Accuncy MD~': Sample time is 3.5 seconds. hold time is 2.5 seconds. 
Measurement time is6 seconds - the sum of sample time and hold time. 
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!! the state 01 the instrument is unknown. two complete measurement 
cycles will be required to guarantee a correct reading . Use of an external 
trigger will allow a 6-second measurement cycle. 
E!lhlnctd MD~': The first reading requires the same time as the high 
accuracy mode Subsequent readings octur every 500 milliseconds II 
the input cnanges 0.1" the analog settling time to go'day mid-band 
accuracy IS 1 5 seconds. 
Normll Millie: Settli"9 time lor large changes is non-linear. Zero to lull 
scale changes require 20 secoods to settle to go·day. mid·band 
specifications. f ull scale to 10'tt 01 full scale changes reqUire 30 
secollds 10 sel1!e 10 mid·band. 90·day specifications. Small changes 
«1") settle to mid'band specifications ill < 1.5 seconds. 

Aulonnglng: Upranges when input is higher than full scale. Oownrallges 
when reading is less than approximately 28'*' of full scale. 

Accuracy. H i~h·AccuIICY Mod,: ± ('tt of Reading) 

24 Hours 23"C ± 1"C 

Fr...-cy II "1fU ...... 10" " '" SO. 'DO' ' DO' '''' • • • • • • • 40 '" SO, tOOk "Ok SOOk ,. 
100 mV 008 002' 004' 02 06 15 35 
300 mV 008 0012 004 02 05 15 35 10 10V 
3DV 008 0012 005 02 05 35 12 
'OOV 008 0012 00' 02 10 3.' -
500V 008 0012 004 02 - - -

90 Oays t8"C to 28"C 

tOO mV 0.08 o 02fi' ")6 02 06 15 35 
300 mV 008 0016 006 02 05 15 35 10 10V 
30V 008 0016 006 02 05 35 12 
'OOV 008 0016 006 02 10 35 -
500V 0.08 0016 006 02 - - -

> 90 Days. 180C to 28OC, per month Add to the 90-day specification 
the following'" of reading. 

1 All 10.008100011000251001210021006 011 
'Add 5 d,gits (5 jJV) 10 Ifle " 01 le.dlng 

"WI/fl Slow /iller 

ACCllIICY. EMum Mo~.: Add the following (" of reading + number of 
digits) to the accuracy specifications 01 the high atcUJaCy mode -

'..,U n.. Si .. FlrII II .. i .. 

< 511111 > 5I11III <3D 11111 
All «eepl 500V 0<0 0.003.4 
500V 0<0 0.003.6 

AnurleY. Normal Mod,: Add the lollowing '" of reading to the accuracy 
mode specification of the high accuracy mode -

SIt- ., Scali U "IIIIr. 90 0., > gO O..,M~ ,...111. 
o 25 x 10 1 x lull scale " 0.044 
o I X 10 0 25 x lull scale 06 0.055 

Stability: 40 Hz to 2Q kHz. < 1"C Temperature Change 

..... ±IIItft ., R" • Clulllsl' 
24 lItIri .00.,. 

100 mV, IV. 10V. l00V 0002S.1 o ()()4 • 1 
300 mV. 3V. 30V 00025+3 0.004 of" 4 
500V 00025+5 0.004·6 

-For 5~-d,pll resolut'on 



Crill FIdH: Up to 8:1, wi th 9O-day or greater accuracy lor input signals 
with peaks less than two limes full scaJe and high frequency components 
within the 3 dB bandwidth. Up to 4:1 lor signals with peaks less than four 
limes lull scale, with the addition of 0.03 to the percent-ol-reading 
specification. 
3 ~B 811ft!"" (Typlull: 3 MHz lor the 100 mV range and 10 MHz for the 
300 mY, lV, 3V and IOV ranges 
Mul ... I.,. V.IIIft: ±600V de orrms at , 840V peak, or lxl01 vol l-hertz 
prodUCI 
DC-CIIfII. IAC·OCI Acancy: ±(1.1 times the appropriate ac-coupled 
specifications + a calwlated ~Adder" from the following table) 

I) ill, _t Soot. 

". . " ... 
." 

I 
" l 

• 
! •• 

•• \ \ 
\ " \ \ \ '\ 

•• 
A.b.~ '-.. '-.. "- / •• II" 

• ~ ., " m '" '" 
This graph compar" the lOll'.e uncel1IJ/nty of Ille 8S06A 'I therm.1 fm! 
converte, /0 Ih., 01. typlc,l compuli"fl fm. converter u./Id in eMher DMMs. 
Th, elt&cll 01 11001 .rror whkh "UI' ~rge uncerTllin/iellll the beginning 01 
Ncll ,.op •• rI non-'/ iat' llI ll'! Ill. 8506A /rom 125 mV Ie /0 12SV Ie. 

..... ..... 
100 mV to tV ±(150 IJV x (de: Yolls/lotal nns volts) ) 
3Y iM1d lOY ±(I mY ~ (de volts/total nns volts) ) 
JOY iM1d l00Y ±( IO mY ~ (de voItsltotal nns volts) ) 
500V ±(5O mY ~ (de voItsltotal nns volts) ) 

T...,...t1 Ctlftldlll; One tenth 01 the 9O-day aCCtlracy specilicatiOfl per 
OC (rom 18"C to O"C or 28"C 10 5O"'C 
c.... ... • l1li; > 120 dB lromdc 10SO Hz with 1000 in serieswilh 
either lead 

""'-, AC COIJp/ed. 5~ digit" inpul ~>O.25 }lIuN scale. FOI i5~ digil$ mutliply 
Number 01 Counts by fo. FOf inpul kMtI. iM'twHn O. f }l.nd 0.25 }llull $c.Je, 
.dd5cOlJntslOlltM lOOmV. IV, fOV,.nd l00Vrlng.".dd 15coun.sfOflhcl 
300 mV, 3V, 30V ,.~".nd add 25 COlJnts loI'hcl500V,.nge. 

• ~I/Jve 10 ~1i/JI.'ion .,.~rda. witllin I hour 01 de zero.. 
• Add 0.02. (Input WJIf.~/eooi''' 01 RHding lO""specfflcllion. 

8506A Option Spocillcatio", 
IIIIINg 0,"01 (-02"1 

All resistance accuracy and stabil ity specifications apply after a 2-tIOOI 
warm-up. The 24-hour specifications are relati .... e to the calibration 
standards used. 

Digital Multimeters 
8506A/ 8505A 

RUlllliM' "' ... ..... Filii Scale "'.-15V! O!tllll 61h 0!tlll 51h 0ititt , ..... 
100 20 00000 10 100 pO lOrnA 
1000 200 0000 100 pO .. lOrnA 
1 .0 200000 kO lmO 

O'll'IS 
1 rnA 

10 kO 2S 0000 kO 10mO 781lA 
100 kO 250 000 kO l00mO Only 7.2 jlA 

1 "0 4.100001.40 to 100 4.51lA 
10 1.40 350000 1.40 100 1000 0.451lA 
100 MO 265.000 MO 1000 "0 56 nA 

• In no.mel ope"tmg mode. 51t o. 61t digits dependmg on r.ng • . In AVG 
ope,l/;ng mod., 6~ dl{l!/8 on sll ,enplS . 

Open Circu it Voltlg.; 7V maximum Irom 100 Ihrough lOOk range: 25V 
maximum Irom 1 MO range through 100 MO range 
MulmUllllnput: ± 4OQV de or peak ac . cootinuous 0fI any range with no 
damage 
AlIIlal Settling TIIIII: 80 /TIS with f ast filter or 800 ms with Slow filter, to 
rated aCCtlracy 
Dlgltill .. Tim.: Depending on sample rate and filter selectiOfl the digitizing 
time will .... ary from 145 ms to 9 minutes 6 seconds USing a SO Hz ac line. 
Time increases 20'4 USing a 50 Hz line. 

AWI/KY 5V1 Dillts: ±t\ 01 Rdg + Cooots)" 

l4 NIUII 
..... T.,. •. II"C II 21"c 

""'" , .• 
U"C ± I"C " . >900ryl ""'~ .. " ..... MIl " 'fell "" .. ,," 

100 0003+20 0005+20 01lOll56 00008+15 
1000 0002+14 0.003 + 1.4 000033 0.0007 + 0 2 ,''' 0002+08 0003+08 01lOll33 0.0007 + 0.2 
10 kO 0002+08 0003+08 000033 0.0007 + 0 2 
100 kO 0002+08 0003+08 000033 0.0007 + 0 5 
1 "0 0002+08 0003+08 0.00033 0.001 + 0.5 
10 MO 0.0075 + 0 8 0.02 + 0.8 0.0022 0.005 + 0.5 
100 1.40 0026+0B 005 + 1 00056 0.02 + 0.5 

" From IS-C 10 o- C 0' 28"C /0 5O"C 
.. Fo, 6~·dip/l dlspl.y. muiliPIy number 01 counts by 10 

Me,surem.nt Conllgur.!loft. Two-wire and foor-wire a .... ailable 00 all ranges 
Fo~r·W III L.ILI IIulllli,,": Source leads should not exceed 100 for the I 00 
and 1000 ranges, 1000 lor the 1 kO range, or 1 kO for the 10 kO or 
higher ranges 

DC ClIrrtlll Option 1·03J 
All current accuracy and stability speci tications apply after a 2-hour 

warm-up. The 24-hour specifications are relati .... e to the calibration 
standards used. No at cooent option is a .... ailable for lile 8506A. 

l.pIII CurKttflSlica 

fdSoIl ,- " .... '''' 15Y1 Dlfltsl 6V! 0ltlll' 5V! O\till '".'-
100 IlA 250 ooolJA DO .... ..... '-;;;100 mY 
I rnA 2.00000 rnA I .... 00 .... '-;;;100 mY 
lOrnA 16.0000 mA 10 .... 100 .... QOI)mV 
100 rnA 128000 rnA '00 .... 'p' ""'" mV 
IA 1.2BOOOA 1 p' 10llA ~500 mY 

" In AVG ope'"lng mode 100 jlA Ie flngoe IS 5~ dlfll/S only 
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Digital Multimeters 
8506Af 8505A 

Accuracy 51JJ Digits' ±('4 of Rdg + CountS)" 

" """ 
1MI Ttnl. 11"t II U"t: .... 1 ... 

' .... lJ"C ± I"t U, • > 9flOayl -90 Dlyl MIl II '" .r R .. PM -C' 

100 JlA 002 + 10 0,03 + 10 00022 00025+06 
, p' 002 + 10 003 + 10 .0022 00025+06 
10 rnA 002 + 10 003+ 10 .0022 00025+06 
100 pA 003+20 005+20 .0056 00035+06 
IA 003+20 005+20 .0056 00035+06 

• From I~C 10 (f'C or 'lire 10 soac 
• • For tl~-dllJ" display. mulrlply number of counts by /0 

Overlold: I .SA maximum, ± 140V de or peak ac to 60 Hz, or 200V peak ac 
above 60 Hz 011 any range wi th no damage Protected by a I .SA ruse 
Slttling 1l1li Dlgltlz! .. Time: Same as for de volts 

IEEE-488Iat.rt.ct OpIi0l1-05] 
This interface locorporates the following subset 01 the IEEE Standard 
488-1978: SH 1. AHI. T5 , L4, SRI , RL2, DCI , OT1 , and El . The in terface 
allows lull control 01 all instrument functions and the transfer 01 ASCII or 
binary data. In the binary mode the instrument is capable 01500 readings 

""'''''''''' RS-Z3Z 1lf1r1.ce DptiDnl·061 
This interlace IS a bit serial asynchronous interlace providing either 
voltage or 20 mA current loop level signals. The interlace allows selection 
01 baud rate 1rom 50 to 9600, either one or two stop bits. and odd or even 
parity. Up to 40 ASCII character readings pel' second are possible with 
Option -06 No handshakes are provided . 

Bil-ParaUellaterfltt Optioll-D7 AI 
Permits you to connect the Instrument to a DEC PDPll minicomputer 
interfaces (D RIIC and DRVII). The interface permits ei ther 8- or 16-bit 
parallel ASCII transfers or 8- or 16-bi t parallel binary transfers. In the 
binary mode the instrument IS capable of up to 500 readings per second. 

8505A Specifications 

DC Voll.ge 
Same specifications as fOf 850BA 

R.11o (ElterAt DC RellrlOCtl 
Same specifications as for 8506A forde ratio. AC/AC ratio available upon 
special request 

8505A Option Specifications 
Input ClllflCfllistit$ (-D9A .l1li -011 

ftli Scale ,-..... 151'1 Bltllsl 11'1 OJ,its' 51(, Bitlis 

IV 250000 'pV lOllY 
IOV 20.0000 1011'.1 100 ~lV 
'OOV 160.000 tOO 11'.1 , mV 
' OOOV 1000.00 , mV 10mV 

• In AVG ope'"'ng mod, 

Tru,-RMS AC Voltage Option (-09A) 

' ... 
' .... -
"" .,."" 
by 

< 100 pF 

All true-rms ac voltage accuracy and stability specifications apply to 
readings beTween 0.1 % of range to full scale after a 2-hour warm-up. 
Options -09A and -01 may not be installed at the same time. 
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AccufICY: ±('.4 of Rdg + '.4 of Full Scale)" 

90 Drys. IIOC II ZI"C 

fl",uq 
'.hI R" 

% Fill Sellt 
IAcl lAC. Dcl 

OC 01 003 
to Hz to 20 Hz I.' ' .04 '06 
20 Hz to 50 Hz 05 o Ot2 003 
SO Hz to 10 kHz 01 0012 003 
10 kHz 1030kHz 02 '04 .06 
30 kHz \0 50 kHz ' .3 01 012 
SO kHz 10 100 kHz 10 03 ' .3 
100 kHz \0 300 kHz 20 05 05 
300 kHz \0 1 MHz 3.3 18 1.8 

, Slow flit" must be used below 400 HL fOl mpufS fI"lflfl, Illlfn SODV multIply 
IfNI 'CCUrlfC)' speciliC.11OfI by. (200 • ,eed'ngJ + 2000 

Commoft Mode RejectiOR: > 120 dB. de TO 60 Hz. with 1000 unbalance in 
either lead 
Crest fletor: > 7 at full scale, increasing down scale by 
7x J VRiIfIOe -:- VIIeDlg 
Voltag' a Freq~ellCJ Ullita: hlO' volt-llefIz product for the IV ami I OV 
ranges and 2x10' for the l00V and l000V ranges 
An.lo, S.Hling Tim.: 100 ms with Fast filter and 500 ms with Slow filter to 
within 0.1 \ of a slep change wilhin a range 
DJg llizlng Tim.: Same as for dc voltages. See 8506A specifications 

A'I1l1g.-S.nslng AC Valtagl OpIlOl(-OI) 
All average-sensing ac volTage 3CCllfaCY and stability specifications apply 
10 a 51ft-digit display wilh readings between 0.1'.4 of ran~ to futi scale 
after a 2-hour warm-up. Option -01 and -Q9A may noT be Installed allhe 
same time. 

Accur.ty: ± ('lIo of Rdg ... Counts)· 

'n .... " !HI Drys. I rc II Zrt 
I . V II 5QOV" ..... 50OV 

30 Hz 10 50 Hz 05 -t 5 055 -t 5 
50 Hz 10 10 kHz 0.05 -t 5 01 + 5 
10 kHz 10 40 kHz - 015 + 5 
10 kHz to 50 kHz" 01 ... 5 -
50 kHz 10 100 kHz" 05+5 -

• Slow "'rer must be used below 400 1-11. fOl 6~-dlgll dISpl.y. muh,p/y 
number of counls by 10 

.. On I-vol! 'lnfle Ifdd 7 counts 9Dove 101(1-110,35 counls.Dove 50 kH1 

Common Mod. Rljaction: > 120 dB. de to 60 Hz with l oon inbalance in 
either lead 
VOIt.g"H Fr.quanty lIlIit$; lOOOV rms (1400V peak) or 2xl0' volt-hertz 
product. whichever is less 
AI,'og Settling Tilll: 100 ms with Fast filter and 500 ms with Slow filter. to 
within 0.05\ of step change within a range 
OlgltJzing Time: Same as for de voltages. See 8506A specificaTions 

Rasl"lnca Option (-02AI 
Same specifications as lor 850BA 

DC .... AC CIr"et OjlliDa (-03] 
All accuracy and stability specifications apply after a Hoor warm'Up 
Input Chl/uterlslies: Same as for 8506A 
DC Cllff.n! Accur.ty: Same as lor 8506A 



AC Cyrrtfll Atc1Irtcy. 8505A Inly: ± (Ift of Rdg + Counts)" 

ft .... f,_ 90 Drys. 23"C ±5"C 

0111111 -01 DIII··09" 
10 HZ'20 Hz 1.0 + 110 
20 Hz-50 Hz 08+9 0.8 + 35 

100 JlA 
50 Hz-tO kHz 04+9 0" + 35 
10 kHz-20 kHz 07 + 9 1 0 .. 110 
20 kHz,50 !cHz 1 5 + 9 I.S + 260 

50 !<Hz-lI)(l kHz 30+9 4.0 + 760 
10 Hz-2Q Hz 1.0+110 

, rnA 20 Hz-SO Hz 05+9 0.5 + 3S 
50 Hz-tO kHz 006 -+ 9 0.11+35 , .. 
10 kHz-20 kHz 0\1 + 9 0.2 + 110 10 mA 20 kHz-50 kHz 012 + 9 03+260 

50 kHz-loo kHz 051 + 9 1.0 + 760 
10 Hz-2D Hz 1.0 + \50 

'00 rnA 
20 Hz-50 Hz 05 + 55 0.5 + 80 
50 Hz,tO kHz - 0.26 + 80 

50 kHz-loo kHz 024 +55 -
10 Hz-20 Hz 1.0 + 160 

" 
20 Hz-50 Hz 05 + 65 0.5 + 90 
50 Hz-IO kHz 024 + 65 0.26 + 90 

• With SH digit d~y. For 6h·d/9,fd,spJ.y. multiply rIImrbtrrOfcoonl, by 10. 
AC Voit/lrI' OD/ion -0' or -09A melll,lso be ;ns/, /Ied /0 mellSuflt ae curr'n! 

Cresl h~or: (Using Option -09A) >4 5 at full scale, Increasing down scale 
b, 

4.SIt .j I Aqe : 1 ReadIng 

Muimum O .... rloM: I .SA maximum, ± 140V deorpeak ac to 60 Hz, or 200V 
peak ac above 60 Hz on any range with no damage. Protected by a I.SA 
luse 
StIIUlllind Digillzllll TIIII: Same as de volts 

IHE-488 InilrilCl DptiOll I·05) 
Same specilications as lor 8S06A 

RS-232 InterllCi Option '-06) 
Same specilications as for 8506A 

8it 'Plr1lilllnllrllCi OpUon ,·OlA) 
Same specilicalions as for 8S06A 

G.neral Specllicalions. 8506A & 8505A 
Mulmum Tirmlllli VOlllg.: 

LO to Guard, 127V rms 
Guard to Chassis, SOOV rms 
HI Sense to HI Source, 127V rms 
LO Sense to LO $oufce, 127V rms 
HI Sense to LO Sense, l000V rms or 1200V de 
HI Source to LO Source, 280V rms 

Trlner Inplll: nllevel. ± 30V maximum, factory wired for falling edge: 
may be rewired for rising edge. Pulse width ;;;"10 ¢> 
SClIIIIIr AMICI PlltU: nllevel, ~3 ¢> width 
Shock & VlbriliDl: Meetsrequirements of Mll-T-288OOC lor Type III , Class 
5. Style E equipment 
T .... rlI"r.: OOC to SO"C. operating: -400c to 700c. non-operating 
R. 'ativi Humidity: ~'110 to 18"C , Q S'IIo to 400c, ~5" to 5O"C 
Slu: 10.8 em H x 43.2 em W x 42.5 em 0 (4.25 in x 17 in x 16.75 in) 
Wtlght: 10 kg (22Ib) basi<:, 12 kg (261b) fully loaded 
POWtr: tOO, 120, 220, or 240 voll, 47-63 Hz, switch selectable 
Incrud": Manual , power cord, serialized and dated calibration certilication ""', 

Digital Multimeters 
8506A18505A 

Mod.ls 
8506A Thermal RMS DIgital Multimeter 
85D5A Digital Mullimeter 

Oplions lor 8506A & 8505A" 
85D5A-D2A' Ohms Converter 
8500A-03'" Current Converter 
8500A·05 IEEE-488 Interface 
8500A-OS RS-232-C Interface 
8500A·01A ParaUellnterface (for DEC PDPII , DRIIC, ORVII ) 

' CarlrlOl /rl! taU bo/fl ·OlA am1·0J irl 8506A 81 Ih. slim. lim. 
"A ll opllon! ar. CII!lom'l installabl' 

"'Providu dc Clillem Orlly wh'rl msr'lIec1 irl 8506A 

Oplions lor 8505A only 
8500A-OI' AC Converter (Average) 
8500A·09A' AC Converter (True-RMS) 
' C,rlnot inSlal1 bolh ·01 and ·09A" Ih. sam. I'me 

Accessories fAIA III pg. 53) 

MIS·l011 K Extender Card 
MIS·7013K Bus Interconnect and Monrtor 
MIS·1190K Statrc Test Controller 
MIS·119IK Test Module 
MOO·250·SI0 18~ Rack Shde Kit (needs M04-205-600) 
MOO-UO-SIO 20~ Rack Slide Kit (needs MO<I-20S-600) 
MOO·nO·610 24~ Rack Shde Krt (needs M04-20S-600) 
M04·205·600 S ''''~ Rack Adapter 
Y8021 1m, IEEE-488 Shrelded Cable 
Y8021 2m, IEEE' 488 Shielded Cable 
Y8021 4m, IEEE-488 Shielded Cable 
Y8011 Four Teoninal Short 
Y8133 Universal Test Leads 

Service & Support 
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Digital Multimeters 
8502A 

RS-232 

• 123' 5 & - 3 --

. - . . 
- -

" " .'" .. , ' " .. "" 

8502A Digital Multimeter 

• 6 ppm de accuracy 
• 6"'-digil resolution 
• 500 readings per second system speed 
• Modular construction for coofigurability 
• Interface options: IEEE-488, RS-232-C, or Parallel 
• Measurement options: 

AC vol Is, true-rms or averaging 
Resistance 
Current 

• Up to 212% overrange 

Circuit Card Modules 
The basic 8S02A measures de vollage or the rallO 01 two de voltages. 

With optional plug-in circUlI card modules it will also measure resistance, 
at or de current. £Ie vol tage, or the ratio 01 such a quantity to an extemal 
de voltage 

One option is lor resistance. one is !Of current. and two are for £Ie 
V1lltage - either true-rms lor sinUSOidal or non-sinusoidal waveforms, or 
average-sensing lor sinewaves. The current-measuring option is good lor 
both de and £Ie current but one of the ae voltage measurements options 
must also be installed. All the measurement capabilities may be included 
in one instrument it yoo wish, except that only the true-rms or the 
average-sensing measurement module can be included at one time. 

Peaks. Valleys. limits. Calcul'tions 
The 8502A may be operated to store the highest and the lowest values 

in a series of measuremet1ts for determining deviations. eithe!' directly Of as 
a percentage Or, where measurements are lor teshng whether certam 
values are within acceptable limits, preset limits may be entered and 
stored lor comparison Then, measurements Within IImllS are claSSified 
Simply as PASS Measurements that fall oulsuie 01 limits are classllied as 
either HI or lO. depending on whether they eJlceed a high limit or lall below 
a low limit These classilicatlons appear in the display whether it is 
operated remotely or operated trom the Iron t panel. 

Measured values may be multiplied by a lactorbeforea numerical value 
is displayed Or. using offset. both multiplied and added (or subtracted) 
USing the generallormuta. Y '" mx+b 
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(NSN 6625'01-12tj'3154) 850ZA 

Specifications 

DC Yoll. 

1111111 NOlma l 5"". 01111 
hll Scalt RUlilull ... 

100 mil 312 mV 1" 

" 2" lOt/V 

10' 20Y 100 t/V 
100' 160' 1 m' 
1000' 1200' 10mV 

Rndlnt hl'la.neII DplnlloD) 
flit: 7V, rdgs/s (60 Hz hne); 6'10 rdgsfs (SO Hz line) 
Slow: I I.., rdgs /s (60 Hz hne); 11ft rdgs/s (50 Hz line) 

ACClflCy. 6V,· Digil: ±('Jio of Rdg + Counts) 

Z. HOIIII 
90 DIVI t YUI 

Rlllgi 23' C± IoC 18"1: te 11"1: II 
ZB"C U' C 

100 mV' 0002+4 0.003+5 0005+8 

" 0001+6 0002+8 0004+9 
lOY 00006 or 6' 0001+8 0002+9 
100' 0001·6 0.002+8 0004+9 
1000' 0001+6 0.002+8 0004+9 . Wh,cheve, 1$ 9,eele, 
, SK-dtgll .CCUf.c~ 011 lowe" ranfJ6 
> Itr C loO"CandltrC 10 5<rC 

NlH'm.1 MINI. NDia "rl"lion 

Fllllr P'III'llll8lld 50 Hz 
4 SaIll,III/r~, I'" "Isls 

50 Hz. Fasl 60 dB 75 dB 
50 Hz. Slow 85 dB 95 dB 
60 Hz. Fast 60 dB 
60 Hz. Slow 90 dB -

lIulltlnCl 

> 10.000 1.10 
> 10.000 1.10 
> 10,OOO MO 

10 1.10 
10 MO 

Pilil Ttm, 
C"MI~11tII 
PI' ocr 

00003+05 
00003+1 
00002+05 
00003+1 
00003+05 

60 Hz 
I ~I rltl/ I 

-
100 dB 

Commo. Mode Rejection: 100 dB at 60 Hz with 1 kn unbalance 
Overloid: ± 1200V de or t400V pk ac . may be applied continuously to any 
range without permanent damage 
CommOI Mode Noise Rei.ctIOfl: ~1 20 db. de to 60 Hz. with lOOn unbalance 

RIIiG (Ext,rul DC Rater .. ( 
Measurements of dc or ac voltage. de Of ac current. or resistance is 

divided by the measurement of an externally applied de vol tage and 



displayed as a ratio. The measurements are made on two separate isolated 
sets 01 terminals but there should be no more than 20,000 ohms between 
the Sense LO terminal and ei ther the HI or LO Reference input terminal. 
Input characteristics 01 the Sense terminals depend on the function 
selected. Characteristics of the rear panel Ext Ref input are as follows: 

IDput Ruill.nel: > 10,000 MO 
MIX Aslmnel VoltIQe: <lOV de between Ext Rei HI and LO terminals, 
providing neither terminal is greater than ±20V relative to the Sense LO Of 
Ohms Guard terminal 
Minimum Ext Rel.rtnce Vollage: Equal to the input (voltage, current. Of 
resistance) divided by tOX the range selected Of 100 IlV, whichever is 
greater 
Ratio readinr < 10 times the value of the volts, amps, or ohms range 
selected 
Normal Mode Noise Rejection; ~1 00 dB for dc and 1 X and 2X line frequency 
Common Mocle Holse Rejec1ion: ~75 dB for IX and 2X line frequency 
Overload: ± 180V peak , 127V rms relative to Sense LO terminal or Ohms 
Guard terminal 
Accuracy: For reference voltages of 20V to 40V, accuracy is ±(A + B + 10 
ppm), where A '" 1 OV dc-range accuracy and B '" input voltage-, current- , 
or resistance-range accuracy. For reference voltages less than 20V. 
accuracy is ±(A + B + (200 ppm -:- I Vref I)) 

Option Specifications 
True·RMS AC Volts Option [-09A) 

RI nge Full SCI!I 5'h·Olgit Impell ... Rw lutllll 
IV 25V 10pY 
IOV 20V 100 pY 1 MO, < 100 pF 
100V 160Y I rnV 
1000V 1000V 10 mY 

AccuI1CY: ±(% of Rdg + % of Full Scale) (511:-0igils) 

gO Oaya. 18"1:" 28"1: 
f llllueney •• . "" fS "U S 

" .. IAct lAC' DCI 
DC 0.1 0.03 
10 Hz to 20 Hz 1.0 0.'" 0.06 
20 Hz to 50 Hz 0.' 0.012 0.03 
50 Hz to 10 kHz 0.1 0.012 0.03 
10 kHz 10 30 ~Hz 0.1 0.04 006 
30 kHz 10 50 ~Hz 0.3 0.1 0.12 
50 kHz 10 100 kHz 10 0.3 0.3 
lOll kHz to 300 kHz 1.0 0.' 05 
300 kHz 10 1 MHz 3.3 1.6 1.6 .. 

I. FIller mus/ be used lor lull accuracy below 400 Hz. For 6 ~-dlglr dIsplay. 
multiply number 01 coonrs by 10 

2. Volt-Hem produCI not to exceed 2 x 10'; 300 kHzlo I MHz, not /0 exceed 1 K 

'" 3. For inputs abova 5OOV. mulliply accuracy by (2000V, V in) + 2000V 

Common Mode Noise Rsrection: ~120 dB. dc to 60 Hz, with 1 oon unbalance 
Crest hctor: > 7 at full scale, increasing down scale by: 

7J V Range: V Input 

AVlr.g.-Swlng AC Volb OptlDn [-OIl 

RIIIIIII full SCile SI1·0I1i1 Impedance ilUIIlutlo. 

IV 2.5Y 10pY 
IOV 10V 100 JlY 1 MO, < 100 pF 
100V "'" I rnV 
1000V 1000V 10mY 

Digital Multimeter 
8502A 

AccuI1CY: ±(% of Rdg + Counts)· 

ftlllullq 
9001\'1. 18"1: II Z8"1: 

I II¥ ICI 500Y" Abon SOOY 

30 Hz to 50 Hz 0.5 + 5 0.55 + 5 
50 Hz 10 10 kHz 0.05 + 5 0.1 + 5 
10 kHz to 40 kHz - 0.15+5 
10kHz to 50 kHz" 0.1 + 5 -
50 kHz to 100 kHz" 0.5 + 5 -

• Slow IiIte. must be IJsed below 400 Hz. For fHi -digit display. multiply 
number 01 counts by I!) 

•• On I -volt range add 7 counts above 10 kHz o. 35 counts above 50 kHz 

Common Mod~ NoIse Rejection: ~120 dB. dc 10 60 Hz, with 1000 unbalance 

RulltlnCl Option (-02) 

RIIIg' hll SClII 5'h'O!gH CUff"" nrougb 
RUlltuti.,. UnkAGWII 

100 31.250 100 pO lOrnA 
1000 1500 I rnO 10 rnA 
I .0 ,"0 10mO 1.25mA 
10 kO 32 kO lOOmO 78J1A 
100 kO 256 kO 10 9.8 pA 
100 4.096 MO 100 4.9/JA 
10 MO 32.768 MO 1000 0.61 pA 
100 MO 262.144 MO 1.0 76 nA 

Accur.cy· ± (% of Rdg + Counts) (51h-Digits) 

Rlngl Z4 Houll 9001\'1 1 fur 
Z3"C ± IOC Z3"t ± 1"1: Z3"1: ± 1"1: 

100 0003+20 0.005 + 20 0.01 + 20 
1000 0.002 + 2 0.003 + 2 0.006 + 2 
I .0 0.002 + 1 0.003 + 1 0.006 + 1 
10 kO 0.002 + 1 0.003 + 1 0.006 + 1 
100 kO 0.002 + 1 0.003 + 1 0.006 + I 
I 00 0002 + 1 0.003 + 1 0.006 + 1 
10 MO 001 + 1 0.02 + 1 0.04 + 1 
100 MO 0.03 + 1 0.05 + 1 0.1 + 1 

Opn Circuit Voltage 

RIIIi' VoMa . ColtlgUllIlDII 

100 10 100 kO 7V~ 4-1erminal 
1 MO \0 100 MO 25Y max 2'Ierminal 

Omlold: ± 400V de to 60 Hz, or 560V peak above 60 Hz max, continuous 
on any range with no damage 

RBldlng R.te (Bench Opentlonl 

Approxlmalt R' DI , .,. StcOIII 
flltl) 60 Hz 50 Hz .,. Slow .,. Slow 
F,,, 4 1-112 3-1 13 H I4 
Sow 1-1 14 5/6 I 3/4 

Currelll Option I·OJ) 

RldDt Fu ll SClla Reulutin VDlllgl BUIIIII 

100 pA 312 pA loA < 100 mY 
I m' 2.5 rnA 10 nA < 100 rnA 
10 rnA 20 rnA 100 nA < 200 mY 
100 mA 160mA '"' <200 mY 
IA 1.2eA 10pA < 500 mY 
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Digital Multimeter 
850ZA 

DVltlold: Fused aILSA. ± 140V ac or peak ac to 60 Hz, 200V peak ac 
above 60 Hz with 00 damage 
Settling 1M DlglHzl" TIIII: Same as de volts 

Oirtcl Currllll wrKf. ±(" or Input + Digits) (S'h-Oigits) 

R·llla 
24 Mourl gO DIY' I Vaf 

23"t ± 1"t U ·C II u"t II' e 112re 
100 pA 0.02 ';' 10 0.03 + 10 005.;. 10 
I mA 0.02 '" 10 0.03"," 10 0.05 + 10 
lOrnA 0.02 + 10 0.03 + 10 0.05 + 10 
100 mA 0.03 + 20 0.05 + 20 0.1 + 10 
IA 0.03 + 20 0.05 + 20 0.1 .;. 20 

AIt.rlllling Currtfll Accuracy: ±(" 01 Adg + Counts) (51ft-Digits) 

..... '- 90 Drys, I rc II 2rc 

"'I·Ra c.r .. Trw liS Clff. 
10 Hz-20Hz - 1.0 + 110 
20Hz-SOHz 0.8 + 9 0.8 + 35 

100 pA 
50Hz - 10kHz 0.4 + 9 0.4 .;. 35 
10 kHz - 20 ~HI 0.7 + 9 1.0 + 110 
20 kHz - 50 kHz 1.5 + 9 \ .5 + 260 

50 kHz ' 100 kHz 3 0 + 9 ~ O+760 

10 Hz- 20Hz - 1.0+ 110 
20Hz-SOHz O.S + 9 0.5 + 35 

I mA 50 Hz -10 kHz 0.06 + 9 0.11 + 35 .. 10 kHz - 20 kHz 0.11 + 9 02+ 110 
IOmA 20 kHz - 50 kHz 012 -+ 9 0.3 + 260 

50 kHz - 100 kHz 0.51 + 9 1.0 + 760 
10Hz - 20Hz - 1.0 + 150 
20Hz - SOHz 0.5 -t 55 0.5 -t 80 

100 rnA SOHz +IOkHz - 0.26 -t 80 
SO Hz - 100 kHz 0.24 -t 55 

10 Hz - 20 Hz - 1.0 -t 160 
IA 2OHz - SOHz 0.5 -t 65 0.5 -t 90 

SO Hz- l0kHz 0.24 -t 65 026-t90 

• AppllfllJ Irom O. '" 0 1 lull 8(:"/e 10 lUll s(;SkI 

Cnsl Fwor (Tru.-RMSI: > 4.5 at full scale, increasing down scale by 

4.5 .J Irqe : l.,.n 

CfIlIlntiOll MIIlIOry Optiol f-04I 
Allows correction factor 10 be enlered and stored for any or all ranges of 

any or all measurement funct ions, quickly and convelllenUy. Prevents 
downtime in calibration laboratory. 
Control: Via front pallel pushbullons 
SIOl1gt Tlmt: I year if not used. Up to live years if used 
CfJibl1lion Pointl: Decade value for each range 
IEEE IIIIf1KI Optlll (-051 

The IEEE Interlace provides liD compatabililY per IEEE Sid 488-1978. 
Order 1m. 2m, or 4m cable separately (Y8021 . Y8022, Y8023) 
RS-232 IntlrlKI D,tloA (·061 

This bit serial asynchronous interlace option provides either voltage 
loop (EIA Standard RS-232-B or -C) or current loop (20 mA for Teletype) 
for interlacing to such things as computers. CRT displays, DEC writers, 
Teletypes. etc. Ei9ht baud rates are available from 110 to 9600 and either 
one or two stop bits can be set up. Selection is made via rear panel logic 
switches. 

P.nllll lrrttr1Kl O,tilHl f-07AI 
This 16-bit parallel , Character-serial interlace option allows the 8502A 

to interlace to POPll mini-computers at a full 500 readings/second, Can 
be used lor interfacing to 8-bi t multipleK microcomputers 
or controllers. Both ASCII and binary (2'scomplemelll) coding are selected 
via command codes. 
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General Specificalions 
TIlllplflluI1: OOC to SQ"C, operating; -400c to 71rC. non-operating 
Om IGH: LO to guard is lOOV max; guard to chassis is l00DV max 
POwtr: 100, 120. 220 or 240 VoU , 47-63 Hz <2SW with all options 
Wrrmup: 1 hr to rated accuracy 
Dlm.nl lonl: 10.8 cm H x 42.5 ern L K 43.2 em W (4.25 in H K 16.75 in L x 17 
inW) 
W.lglr\; Basic is 9.1 kg (20 Ib). All options are 11 .3 kg (25 Ib) 
Inclllllllll: Manual and power cord. (Order Y8133 or Y8140 test leads 
separately.) Serialized and daled calibration certilication sheet 

Mad,1 
8502A DMM 

Options· 
8500A-O I Average Converter 
8S00A-02 Ohms Converter 
8500A-03 Cwent Converter 
8500A-04 Cal Memory 
8S00A-OS IEEE-488 Inlerlace 
8500A·06 RS-232-C Interlace 
8500A-07A Parallel lnter1ace (for DEC POPI t . ORIIC. DRV11) 
8500A-09A RMS Converter 
8500A-16 Switchable FronlfRear Inputs 
"All options .xC.pl -16 tre (:ustomer ins/a/lable 

Accessories IAlso '" ,. 631 

IIIIIS-1011K Extender Card 
MIS-1013K Bus IntercOMect and Monitor 
MIS-1190K Static Test Controller 
MIS-119IK Test Module 
MOO-260·610 18" Rack Slide Kit (needs M04-205-6(0) 
l1li00-210·610 20" Rack Slide Kit (needs M04-2Q5-6(0) 
l1li00-280·610 24" Rack Slide Kit (needs M04-2Q5-600) 
l1li04-205·600 5',/0" Rack Adapter 
Y8021 1m, IEEE-488 Shielded Cable 
Y8022 2m. IEEE-488 Shielded Cable 
Y8023 4m, IEEE-488 Shielded Cable 
Y81 33 Universal Test Leads 
Y8140 Slim Test Leads 
Also see page 284 for more accessory information. 

S,rvice & Supparl 
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Intelligent OMMs tor Bench or System 

• Dc and ac volts 
• 2 and 4-wire ohms 
• Conductance 
• 520 readings per second 
• 20 ppm basic de accuracy 
• Burst memory and math capabil ities 
• Standard system interlaces 

8520A: IEEE-'88 
8522A: Parallel and BCD 

• New 8520A/AS-l MATE certi fied OMM 

The 8520A and 8522A are designed for system and bench 
applications and have built-in system interface circuits . The 
performance specifications 01 the two instruments are almost 
Identical. The principal difference is that the 8520A has an interlace 
compatible with IEEE Sid 488-1978 and the 8522A has an interface 
suitable for either BCD or Parallel (binary) applications. 

The 8520A/AS-l and the 8520A/PRT are unique variations 01 the 
8520A. One, the B520A/AS-l , is compatible with U.S. Govemmeflt 
Modular Automatic Test Equipment ~ MATE) system . And the 
852QAlPRT includes a Platinum Resistance Probe for extremely 
accurate temperature measurements. 

Seven standard and seven optional math programs plus a buill-in 
""burst" memory make these multimeters exceptionally intelligent 
stand-alone units. A choice of dc volts, Irue-rms ac volts, 2-wire or 4-
wire ohms, and the Fluke exclusive conductance function make the 
instruments very versatile. The conductance tunction provides a 
simple way to measure resistance from 10 Mel to 100.000 Mn. 

The instruments boast 50 ppm basic dc accuracy for!:Kl days with 
5'l.z-digit resolu tion. A 52Q readings-per-sftond system rate with 4'h
digits resolution is standard for high speed measurements. Or make 
240 readings per sftond (with 60 Hz line operation) with 5'h-digits 
resolution. Inputs are switchable from front to rear too. 

An unprecedented degree of prompting afld operatioflal cues are 
provided for skilled afld uflski lled technicians alike. A simple, 
uncluttered color-coded front panel makes operatiofl easy . 

Math Programs 
Fourteen pre-programmed functions are available for the 8520A , 

8520AlAS-l, 8520AIPRT, and 8522A . The first seVefl are standard; eight 

Digital Multimeters 
8520A/ 8522A/ 8520A/ AS-1 / 8520A/PRT 

• '=.L 

(NSN 6625'01-123-0028) 8520A 

through fourteen are also standard on the 8520A/AS-! and 8522A but 
optional on the other models . For systems use . these powerful 
programs will reduce soliware overhead greatly. They also simplify 
and speed testing for ordinary bench applications. Up 10 three math 
programs can be chained or stacked for simultaneous use. 

The sundard programs 
I ", TEST. Four separate internal test programs do diagnostic checks 
on analog circuitry, digital hardware and software. and the front 
panel keys and displays. 
2 '" ZEAO. Eliminates the ellect of lead resistance for ohms tests and 
subtracts low-level dc components in the dc voltage function. 
3 = XREF ~external reference) . Compares an unknown voltage at the 
front panel to a known rear·panel input. The display is the ratio 01 the 
front and rear inputs. 
4 = OSR (o ffset/scale /ratio). Allows you to enter any constant in the 
formula (X = measurement mmus offset times scale dIVided by ratio) 
hom the keyboard, the memory, or a current reading . 
S t:. PCT (percent deviation). Compares all subsequent readings with 
a stored nominal value. The display appears as plus or minus a 
percentage deviation . 
6 = PEAK. Constanlly monitors the maximum and minimum readings. 
These values can be recalled as well as the "peak-to-peak " variation. 
1 = LIM (limits). Turns the multi meIer into a sorting machine. Inputs 
are sor ted and displayed in three ways - ""High,"' "Pass" and "'Low," 
based on previously stored upper and lower limits. Voucan recall the 
number of high . low. and pass readings. plus the total number of 
readings. 

The other programs [part of Opllon -0101 Stln~ar~ In 85Z0A/ AS·l &- 8SZZA 
8 '" STAT (statistics) . Computes the mean. standard deviation, and 
variance of readings taken or data stored in memory registers . 
9 = LFAC. A unique way to accurately measure low frequency ac 
signals from dc to 10 hertz. 
10 = dB. calculates dB. dBm or d BV of a measured value and displays 
d8. 
11 = RlO. Implements equalions which convert the resis tance of a 
resistance temperature detector (RTD) to temperature in ac. 
Readouts in K or OF are also selectable. 
IZ = JVC (junction voltage Celsius). Computes aC. of , or K based on 
inputs tram a Fluke 80T·I50C Temperature Probe (calibrated for aC). 
13 = JVF (junction voltage Fahrenheit). For use with the Fluke 80T
lSOF (calibrated tor OF). Perlorms the same operations as Program 
12. 
14 '" THMS (thermistor linearization). Converts the resistance of a 
thermistor to temperature in aC, of . or K. 
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Digital Multimeters 
8520A/ 8522A/ 8520A/ AS·1/ 8520A/ PRT 

Burtt Memory [lIeldlng Storagel 
The unique burst memory leiS you store up \0 50 readings at any 

reading rale (400 readings With Opllon -010), In lact, the most recent 
50 (or 400) readings arealways Slored In a shill register and avai lable 
lor recall and analYSIS whenever meaSUlemenlS cease. In Ihe burst 
mode the storage operation may be Independently tr iggered to 
capture a particular group 01 successive readings thai may occur 
belole, alter. or both before and after the trigger IOs tanl. The storage 
01 readmgs may be delayed aller the trigger . as shown In example D. 
below 

S10red read ings can be recalled indiVidually or scanned In 
sequence lor display on the tront panel . Or they may be translerred to 
a controller or computer via the IOterlaces avaltable 10 the 8520A or 
8522A. Math processing can be applied to read lOgs stored in memory 
as they are recalled . 

8urst memory, 1400 rndil'lgs pal1 01 Option .(1101 

PI'4Iig~1 Bursl PasHrigRtr 
fielding. Trlggu !!tIdings 

, , 
'''' , 

(IIm~le A 
, 

I .., I 

Enmple B I , 
, '00 .", 

, 
I I 

EUlllp~ C 
, 

'" "': , 
Eumple 0 

Worn Oprlon .oI O. IhfJ bursr memoly may capture any group 01 .fO() 

successive r,admgs th" occur wi/nm 399 ("dmgs ptlor ,A ,nd SI99 
readmgs 101lOwing //I, bursl lIOgger In elfampJe A, only on, reading IS 
laken altel 1M IIlfJger polnl In e lfample B. ,fQ(I "edlngs Immeoo,rely 
follO Wing Ine bursr 'f/99fU a.e Caplured flfample C snows slolag9 of 100 
readings pllor lInd 300 r9admg s afler IIIe 'rogge' POint rne lUI e~"mple 
shows 400 '8Idongs bemg ,to.ed commencmg 599 ",dmg5 aft., ,n. 
IlIgger 

8522A - Pml,., and 8CD lnt.rt.ce 
Speed and real-time measurement are key system elements available In 

the 8522A when the Parallel (binary ) Interlace is selected. That interlace 
offers both a three- and a lour'wlre handshake (SWitch-selectable) foruse 
with the most popular parallel comP1.lter interlaces. A choice of eight- or 
sixteen- bit messages are selectable at the rear of the Instl'1.llTleflt. 

The BCD Interlace emulates BCD remote operat ion 01 the fluke 8375A 
and 84ooA, for theconyenience 01 customers whO wish to replace IheseOf 
any of a large variety 01 older DMMs in therr system. Remote control and 
data output capabilities are the same as those oflhe 8375A and 84ooA. 
All but the conductance function may be controlled remotely, plus the 
range filter and external reference 

Output 01 readings include hve BCD digits. an oyerrange bit , an 
overload bit, polarity bit . and three coded range bits Status OUtP1.lt 
includes lunctlOfl, tilier, external relerente and remote/local. 

8520AlAS-1 - for MATE Systems 
The 8520AI AS-I is equipped with a built-In interlace interpreter which 

makes it compatible with Modular AutomatIc Test Equipment (MATE) 
systems ThiS capability allows a MATE Test Executrye to operate the 
8520A/AS-1 00 the IEEE-488 bus USIng Cootrollnterface Intermediate 
logic {Clil l It Will operate in either the "Clll Mode: responding ooly to 
Clll commands Of in the "native mode: responding to either Clll 
commands or 8520A device dependent lEEE-488 commands. 
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The 8520A/AS-t was the Irrst candidate module to become MATE 
certified 

8520A/ PRT - Temperal,," Measuremenls 
The 8520AlPRT is a temperature measurement system consisting of a 

special Rosemount 162N Platrnum Resistance Thermometer probe (PAT) 
and an 8520A containrng a built-in linearization program customized to 
match the calibration curve of the specifiC PAT supplied. Temperature IS 
indicated dIrectly in either "C, OF Of K with 0 oot degree resolutlOO. 

The 8520A/PRT prOVides a fast. low-cost way of making extremely 
aCCllfate temperature measurements. or cabbrating temperaluremeasure
ment instruments. in the range of -t83OC to +350OC. Systems using 
four-terminal resistance bridges are much more time-consuming to use, 
require greaterexperlise. are limited in their applications. and are far more 
cosily 

Measurements are repeated approximately once per second, makt"9 It 
possible to detect and Irack fast temperature changes, somethrng 
ImpractIcal to try to do With balance bridges. See page 179 for more 
specitlCatlons. 

Specifications 
DC Voll.gr 

RInge Full SCiI. Relllluilon In~ut 1It.lllnce 
100 mV ,,,.- , " ;' 10.001 Ma 
IV 19''- 10 /IV ;' 10,000 MO 
10' 160100 l00llY ;0 10.000 Ma 

'00' lX1100 , m' 10 Ma , .. , 102400 10 mV 10Ma 

Accurlcy- +(% of Input + DigitS) .-
90 OIYS t Y,II Plus Tlmp. .... 24 Houll IB C 10 18 C \I Cciellicitnl 

13 C ' 1 C n, n, ~, 
,. 

100 mV 0003 + 5 00065 + 6 0011 ; 10 Otr05+05 
IV 0003 ; 1 0.006 + 2 0011 , 2 1I1lX)5 ; 015 
10' II 002 + 1 OOOS .,. 1 0009 I t 0D004 1 010 

'00' 0003.,. t 0007 + 2 0.012 + 2 0.0005 + 0 15 , .. , 0.0035 + 1 11.0065 + \ 11011 ~ 1 IIIlX)5 + 0 10 
From 18 CIaO Cor 28 Cro50 C 

High Speed Accuracy: ±I' 01 Input + lS Btt)' 

Plus T.mpllllurl 
Rlngl gil [lays 1 Ym Coelllcllnl 

IB c run c 18Clinc ", , 
100 mY 11.01 t t 0015 1" 1 0001 1" 0 t 
lV-IOOOY 001 ; 1 O.IIIS '" t 0.001 + 0.05 
• T " wlln 60 Hz II ,m' , YPtC /le, e 0 e Opel.t on. SOOreadmgs pelIKOnd. 2 . 

byl' bmary OUlpvt Willi 14 bits 01 data 

Hormal Mode Rejection 

Alltr Setbg TIN 
U. 
FRCI. " m, 50 m' 100 ms 2011 m, 500 m, " 50 H, 65 dB 68 dB 7t dB .,,' '3d, "dB 

"''' 65 dB 68 dB 71 dB 85 dB ,ao, 91 dB 

Common Mode Reiecllon: True, 100 dB at SO Hz and 60 Hz WIth 1 kO 
unbalance 10 eIther lead Effective CMA IS equal to normal mode 
reJechon plus true CMA 
Maximum Inpul: ± IOOOV peak . High to Low or Guard to chaSSIS 
termrnals. and ±2O(}V peak , Guard to Low terminals, l or any range 
81n Current: .. SO pA 



Digital Multimeters 
85Z0A/ 85ZZA/85Z0A/AS-1/ 85Z0A/ PRT 

IItslsllnC8 

~~. ~/% III Input ... Digital 
100 OOOXl ~ 5 

1000 0.0020 ... 2 
'0000 00020 + 2 
10 kO 00020 + 2 
l00lcO 00020 + " 
• MO 00050 + 2 
10 Mn 0 0100 + 1 

ConductanClllOO nS rangel: ±(0.02% of mput + 0.02 oS) 

General Specific allons 
IEEE·-488111fIfflilce: Standard in the 6520A, 8520AlAS-, and 8520AJPRT 
P,rall,IISlnuYI anc! BCD Interlace: Standard in 8522A 

BCD Dati Output Standard OV and +5V TTL levels positive true, 84-2-
1 code. Five BCD digits with an averrange bit. overload. polarity, 
and three coded range bits. The output also includes the state of the 
instrument (funct ion. IiIter, external reference, and remoteor local), 
BCD Remota ContrDl: Standard TTL levels - l ogic 1 equals +511 or 
open. logic 0 equals 011 or contact closure. Canlrols all func tions 
(except conductance). range, filler (fast. Slow). and external 
reference . Continuous-command entry and triggered-command 
entry. 

Plnll,,: In bit parallel operation aU features and functions can be accessed 
through the remote interface. Maximum speed in this mode is 520 readings 
per second 

Format: Select 8 or 16-bit message format with a rear panel switch 
Hudslllk.: The handshake configuration is also switch selectable 3- or 
4·wire for compatibility with computers. mini-computers. and instru
ment controllers 

T.llpentur,: O"'C to 5O"'C, operating: -25-t to +75-t non-operating; for 
8520A/AS-l, non-operating temperature range is -400'C to +75"C 
Altltud,: 10,000 feet operating, 40,000 feel non-operating 
RlllliVl HUIII'.ily: ~95' to 25"C, Q5' to 4O"C, ~45", to 5O"C 
SIIodI: & VlbrIIIH: Meels MIL-T-288OOC for Type III , Class 5, Styte E 
Pow1r: 100. 12{), 220, or 240V ac. ± 10"" 50 to 60 Hz, :!o;;50W 
Sizt: 8.9 em H x 45.7 cm Lx 43.2 cm W(3 'h in H x 18 in Lx 17 in W) 
Weight: 9.56 kg (21 Ib) 
I",lutl .. : Manual. power cord, rear panel mating connector for analog 
input. serialized and dated calibration certification sheet 

Models 
8520A DMM with IEEE-488 Interface 
8522A DMM with BCD and Parallel Interface 
8520A/ AS·' OMM for MATE 
8520A/ PRT Temperature Measurement System w/Probe 
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Oplion 
8520A·010· Extended Software Package 
"Included wirh 852O.A / AS-lllnd 8522A 
Filctory Of Service Center Instelll/lOn Ofl/y 

Accessories IAluu. Pig. 63) 

Y9111 O.g3m, 3ft Trigger Cable 
Y9112 1.8Sm, 3 It Trigger Cable 
Y8133 Test Lead Set 
Y2037 1000 RTO Temperature Probe 
Y8021 1m, IEEE-488 Shielded Cable 
Y8022 2m, IEEE-488 Shielded Cable 
Y8023 4m, IEEE-488 Shielded Cable 
Y8597 Adapter for 837SA. 840CA 
Y8598 3'h~ Rack Adapter with 2r Slides 
Y8599 3'h~ Rack Adapter only 
Also see page 284 for more accessory information. 

Conversion of 85Z0Al AS 
Conversion of 8520AIAS to 8520AlAS-I is available from your Fluke 

Service Center. Order 8520AlASIASI . The price 01 the conversion is 
$950. 

Service & Support 



Bench Portable Digital Multimeter 

8600A. Auloranging 

• 4 Y2-digit resolution 
• ± O.02% 6 month basic de accuracy 
• LED display 
• Dc and ac voltage ranges to 1200V 
• Dc and ac current ranges to 2 amps 
• Resistance to 20 MO 
• Rechargeable battery version 
• Data output options 

The 8600A is a 4 'h-digil multimetef featuring high accuracy and full 
aUloranging capability except for current. Measurement functions include 
ac volts, de volls, accurrent, de current , and resistance. Available options 
include a rechargeable battery pack (-01) for portable operation and a 
parallel BCD printer output (-02). Superior reliability is assured through a 
high impact plastic case, LSI construction. dual slope measurement 
techniques and extensive input overload protection on an ranges. All de 
voltage ranges will wi thstand ±12OOV de or 1700V peak ac without 
damage. Similarly, all ac vol tage ranges will endure 1200V rms wi thout 
damage. The resis tance ranges can handle continuous 2S0V rms or de 
inputs without damage. All current ranges are protected by a 2A fuse 
which is replaceable from the front panel. 

Specificalions 

An accuracy specilicationsare for 6 months with a room temperature of 
I S"C to 3S"C. 

DC VultlGI 
RI"1!l: ±2oomV, ±2V, ±20V, ±200V, ±1200V 
Ringing: Full au toranging or manual ranging 
POllrily: Automatic, + and - displayed 
Resolution: 10 JJV on 200 mV range 

8600A 

(NSN 6625-01-010'0088) 8600A 

Accun~: ±(0.02% of input +O.OOS% of range) for 2, 20, 200V ranges; 
±(0.02% 01 input +0.008% of range) for 1200V range; ± (0.04% of input 
+0 .01% of range) for 200 mV range 
DC Input Resistlnc.: > 1 000 MO on 200 mV and 2V ranges. 10 MO on 20V , 
200V, and 1200V ranges 
Zaro Stability: Autozero on all ranges 
Onrlold Protlction: ± 1200V de or ± 1700V peak ac applied continuously to 
any range 
Normal Mocle Noise Re jection: ~O dB at SO Hz and 60 Hz 
Common Mod. Noist RejlCtlon: ~120 dB (with I kO in either lead) at dc, SO 
Hz, and 60 Hz 
Response Tlmt: 1.0s max to ra te accuracy, within range 

AC VlItIGI rAvenga-S'lI$iagj 
Ranges: 200 mY, 2V, 20V, 200V, 1200V 
Ranging: Full autoranging or manual ranging 
Resolution: 10 JiV on 200 mV range 

Aeeuncy' ±(% 01 Input + % of Range) 

RIIIII_ 30 50 10 
M, M, ,", 

200 mY 0.5+0.1 0.2+0.08 
(1" to 100") 

10 
,", 

05+0.1 

50 100 
,", ,", 

0.5+0.5 

2Y, 20V, 200V 0.5+0.025 0.2+0.015 0.5+0.025 1.0+0.05 
(1'4 to 100") 

1200V 
10V-5OQV 0.5+0.08 0.2+0.03 0.5+0.08 Not Specified 
SOOV-12OOV 0.5+0.08 0.37+0.03 0.5+0.08 

InputlmpedanCII: 2 MO shunted by < I 00 pF 
Overlaid Prolaelion: 1200V rms maximum, not to exceed 2 x 10' volt-hertz 
product 
Response Time: 1.55 max to rated accuracy within range 

OC Curr.1II 
Ranges: 200 JiA , 2 rnA, 20 rnA, 200 rnA, 2000 rnA 
Ranging: Manual ranging 
Resolution: 10 nA on 200 JiA range 
Acc:ur.~: ±(O.I% at input +0.01% of range) on all ranges 
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Bench Portable Digital Multimeter 
8600A 

Voltag' B~rdtll: O.SV max at 2A, O.2SV max to 200 rnA 
OVlIIoI.: Protected to 2A on any range: fused above 2A 
Responu TlII'III: 1.0s max to rated accuracy within range 

AC Curr.nt IAVlnQ.·S.nslllll) 
Rangll: 200 pA, 2 rnA, 20 rnA, 200 rnA, 2000 rnA 
R.nt lnl: Manoal ranging 
Resolution: 10 nA 00 200 IJA range 
Acwrlty: 50 Hz-IO kHz, ± (D.3" 01 input + 0.08"" 01 range) all ranges, 
except 50 Hz-S kHz on 2000 rnA range; 30 Hz-50 Hz ± (O.6'!b of input + 
o ' " 01 range) all ranges 
Volt'ge BlIrlien: O.SV max al 2A, O.25V max to 200 rnA 
Overlod: Protected to 2A on any range; fused above 2A 
Rispon.se Time: \ .Ss max to rated accuracy wilhin range 

Resl,l.Ince 
Rlngls: 200n, 2 kO, 20 kO, 200 kO , 2000 kQ , 2Q MO 
Ringing: Full autoranging or manual ranging 
R.sotu1ioft: 10 rnO on 2000 range 
Conliguliliol: 2 wire 
Accuracy: 

± (O.' % of input +0.15% of range) 200n range 
± (O.I% of input +O.OOS" 01 range) 2 kO range 
± (O.OS% 01 input +O.OOS" 01 range) 20 kO to 2000 kO range 
±(0.2" 01 input +0.005" of range) 2Q MO range 

Open Circuil Volllg.: :QV 
DveNoltlg. Prot.eflon: 2S0V rms or dc. applied continuously 
RlSponSi Time: 1.0s max to rated accuracy within range. (2000 range to 
2000 kO range). 4s max on 20 MO range 

Currlnt Tbrougb Unknown 

2000 20 kO 200 kO 2000 kO 20 MO 

1 mA 1 mA tOO pA tOpA I pA 0 t pA 

Oplion Specifications 
Dilllli Output V1r1101 (8600A-021 

Isolated parallel BCD OtJtpul, TIL/Oll compatible levels. Not 
compatible with Versioo -01 . 

General Specifications 
Funct iol : Selecled via Ironl panel controls 
Rug.: Automatic Of manual, selected via Iroot panel controls 
Autorln;1 Ratl: 600 ms max per range change 
DISjlI.y: 7 segmenls 0.3 LEO display, automatic decimallocatiQfl 
Reldl~ R.t,: 21h samples/second within range 
O'ltriOid Indi~Uon: Flashing display 01 +18888 (bUIlt-in segment test 01 
LEO display) lor out 01 range indication 
TlmptrtlUrt: OOC to +50·C, operating ; -40OC to +7SOC, -40"C to +60"C 
with batteries, non-operating 
RII.tln Humidity: " 80", +S"C to +3S"C; Q0"4. +3S"C to +SO"C 
Sbock IIICI Vibration: Meets pertinent requiremen ts 01 MIL-T -28800c 
MTBF: 10.000 hours calculated, minimum 
Common Mo~e Volt.gl: tOOOV de Of peak ac, max 
Power: 115 or 230Vac ± 10". SO or SO Hz, 7 watts line, 10 walls battery 
Blllery Pick Venloft 18600A·OII: Intemal rechargeable battery pack , 8 
hours typical operation, rechargeable in 16 hours max. Not compatible 
with Option -02 
Silt: Excluding handle, 6.4 cm H l( 21 .6 em W)( 2S.4 em 0, (2.S2 in H l( 8.S 
inWl(9.9inD) 
Weight: 1.6 kg (3.S Ib) line; 2.1 kg (4.5Ib) w/batteries 
Included: Line cord, test leads, Instruction/Service Manual , and serialized/ 
dated calibration certification sheet 
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Models 
B600A Digital Muituneter 
B600A-OI DM M with rechargeable batteries 

Oplion 
B600A·02 Data Output Option (Not customer installable) 

Accessories (AlSO Sat ,age 63) 

BOK·6 High Voltage Probe 
80K·40 High Voltage Probe 
8SRF RF Probe 
80T-150U Temperature Probe 
80TK Thermocouple Module 
801-400 Clamp-On Current Probe 
80i·410 DC lAC Clamp-On Current Probe 
80i·600 Clamp-On Current Probe 
80J-IO Current Shun! 
YBIDI AC Current Probe, ISO Amp 
MOO-l00-114 Pane! Protector 
MOO-200-51I 3'hH Rack Adapter. Offset 
MOO·200·612 3'hH Rack Adapter, Center 
MOO-200-513 31hH Rack Adapter. Dual 
Also see page 284 for more accesSOfY information. 

Service & Support 
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892DA/ 8921A18922A. Wldeband 
• True-rms ac with readout in volts or dB 
• Ac or ac + de measurements 
• Autoranging 
• Selectable dBm reference impedance 
• Analog display for peak/null adjustments 
• Rear paoellinear analog output (Models 8920A & 8922A) 
• Relative dB measurements 
• 10 Hz to 20 MHz or 2 Hz 10 11 MHz (Model 8922A) 
• 180 pV to 70DV 

Digital Voltmeters 
892DA/ 8921A/ 8922A 

Choice of Bandwidlh 
Bandwidth capabilities 01 the 8920-Series Voltmeters encompass many 

apphcatlOns. from testing high-frequency OSCillators, atlenualOf lIatness 
and amplifier frequency response to microphone levels, phono-ptCkup 
devices. vibration tests and wldeband noise levels - to list only a lew 
Models 8920A and 8921A cover a bandwidth of 10 Hz to 20 MHz. The 
8922A oilers low-frequencycapablhtles In the 2 Hz to II MHz bandWidth 
and a sWltchable 200 kHz low pass filter which eliminates unwanted 
high-frequency fIOise from the measured signal 

True RMS Convener 
The heart 01 all 8920-Series Voltmeters is Fluke's monolithic thermal 

converter which can measure rms values of an ac signal. This patented 
semicOfiductor circuit balances the heating power 01 a de feedback signal 
against the healing power of the ac Input voltage, producing a true nns 
equivalent de output This unique converter enables Fluke voltmeters to 
provide wldeband, lOW-noise, aCC1Jrate measurements at a low cost 

Seleclable d8m Reference Impedance 
Fluke's 8920-Series Voltmeters permit an operator to select anyone 01 

12 reference Impedances from 50n to 12000 and to digitally read out dB 
values referenced to the selected fevel Input impedance is constant at 10 
MO for all settings of the dB relerence control. This minimizes CIrcuit 
loading and allows the operator to add the appropriate termination 
externally, Zero dB corresponds to 1 mW for each 01 the selectable levels, 

AC or AC + DC Funclions 
The Input coupling capabilities 01 the 8920-Series Voltmeters help solve 

diflicult measurement problems Without these features, whenever an 
OperatOf IS required to measure a signal which (1) IS not symmetncal, (2) 
has unequal excursions above and below zero, or (3) has a de compooent , 
It IS necessary to go through a series 01 computations to determine the 
actual nns vollage value. First. the sl9nal has to be measured with a de 
voltmeter (providing its ac relection IS sufficient) and then with an ac 
volTmeter Finally, the sum of the squares of the two readings must be 
calculated and the square-root extracted from the result. Failure to 
conSider the dc component by using only an ac-coupled meter can result In 
substantial erroL 

Relalive dB Measurements 
The relative reference feature of the 8920-Series Voltmeters allows 

direct readings of gam or attenuation . Depressing the REl SWitch sets the 
eXlsling dB reading to zero, establishing the mput voltage level as the 
relative dB reference. Subsequent readings of higher voltages will be 
displayed as +dB. lower voltages as -dB 

A,loranging 
Fluke's autoranging feature allows you to carry out your testing without 

having to change ranges manually. A range can be placed on HOLD or 
manually stepped up to a higher range, On HOLD, the meter will remain in 
a p'iven range regardless of changes in inpul levels. On STEP UP, the meter 
Will increase ranges step-by-step until the switch is released. 

Peaking/ Dipping Meier 
In addilioo to an accurate digital display, all Fluke Voltmeters In the 

8920-Series feature an analog meter for peak and null WlUage adjust
meflls_ The meter indicates 0 to 100 percent full scale in each range 
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Digital Voltmeters 
8920A/ 8921A/ 8922A 

Linea, Analog Oulpu! 
Models 8920A and 8922A are eqtJipped with a rear panel output lor 

driving X-V Of strip chart recorders, delivering voltages proportional to the 
display count. A 2-\1011 level equals 2000 counts, a ,-yolt level equals 
1000 counts, etc . This feature is not available on Model 8921A 

Accuracy 
Fluke Oigilal Voltmeters avoid the possibilities for error so common in 

analog meters. The di~ilal displays eliminate the likelihOod of misreading 
the meier due to viewing angle problems 01 parallax convnon with analog 
meters. Also, the accuracy of 8920-Series Voltmelers is speclHed as a 
percent of reading rather than as percent of full scale, 

Percent of reading accuracy does not degrade for measurements at the 
low end 01 a scale. front panel switching oilers a choice of readings in dS 
or vailS. 

Specilicalions 

The accuracy specifications below apply from 9'110 to 100'110 of lull scale 
and Irom lire to 21re for 90 days For sut-mooth specilications muUipty 
figures by 1.5. 

AC Accurlty: ± ~ of voltage reading Of ±dB (8920Al8921 A) 

'-~ 
,- _., 

"~ ~o t ... • t .. , , .~ , .~ 10 "'" - .~ ,- ---1= ... ........ . ... 
w 0."" ... u ... ,.. ... .s .. -.. - ~. ~. u. ... ... ... u .. -.. on .. O.'S" 0."''' ". t:- ... ... ~ . 0 .. .. 

1 ••• ••• ' .n .. 

AC Accurlty: ± 'h 01 voltage reading or ± dB (8922A) 

R_'''' ,,~ 

-~ "., ,,- -.~ , .~ , .~ " ..... 
flLTlR ' .. 'IlTU OUT - ... ",. --1= on .. ". 0 ...... . ... 

~ •. ~. 011 .. ... 0.1l" ... 
W 0 .... u. • •• 

1 """"'v .... 
0.15" ... ... ... " . -.' ~. .H. •• 1 .. ••• u • 
O.S. ...... 
~. ~. .. ··1 , .. 0.'" D.' '" O.MdB 0.15 '" . .... 0.' '" 

• V,',d when AC • OC DAMPING 1$ $elected ,nd input hu no dc 
components. 

_. Below 2 mV add num08r 01 digIts (/oJ) 10 ±596 volt,ge readings. where N 
'" .5 + mV Inpul. Or. lor dB re9dmgs. ,dd N /0 ±0.5 dB. wh,re N " 0 . .5 
+ (mV '"Pulp 

AC+DC Accuncy: Add to AC accuracy specifications (above) ± I 0 digits or 
±O.S dB above 2 mV, or ± I 00 digits Of ±S.O dB below 2 mV. For dc only, 
add above digits to 50 Hz to 10 kHz specifications 
Fundion,: True RMS measurements only AC or AC + DC (8920A and 
892IA); AC or AC + DC with damping (8922A) 
Mulmum 1119111: 700V rmsor I OOOV peak , nOI to exceed a volt-hertz product 
ot I x 10' on any range 
Mulmum Comman Mode Vo ltl ge 

8920A Ind 8922A: 400 mV rms or 600 mV peak 
8921A: 500V rms or 700V peak 

AC Commol MO~I R. jection: ~O dB at 50 and 60 Hz With I oon unbalance 
DC Common MDde Rerrcl lon: ;10100 dB, 1000 I.IIlbalance 
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Crnt Flctor: 7 at tull scale. increasing down scale by 7 times the voltage 
raIlge divided by the voltage input. Degrades below 10 Hz, annunciated 
when capability exceeded (8922A only) 
Inpllllm,..IICI: 10 MO shunted by <30 pF 
voltlge R'/lRu: 2 mV, 20 mV , 200 mV, 2V, 20V. 200V, 700V 
Rlngleg: Autoranging with HOLO to defeat autoranging and STEP UP fOf 
manual ranging. Rangesup al2000 courl\s and ranges down at 180 counts 
Oeeilllt Rlngn: In the autorange mode, the instrument appears as though it 
has a Single range spanning 131 dB 
d8m Rlllrinet: Twelve user-selectable impedances are provided to 
reference a 0 dBm, I mW level (500, 750 , 930 , 1100 , 1240, 1350 , 
1500, 3000. 6000,9000 , 10000, and 12000) (dBV '" 10000 ) 
Rel.lIV1 d8 Reler.nce: A voltage input present when thiS button is pushed is 
held as "0 dB" reference point , Subsequent readings indicate ±deviations 
from this point 
Voillge Rtsalutlon: 0 .05~ 01 ranges (3\', digits) 
Decib., Resolution: 0.01 dB (4'h digits) 
Typlcll·3 ~8 Points: 40 MHz on 20 mV ttlrU 20V ranges and 4 MHz on 2 mV 
raIlge (6920Al892IA): 22 MHz on 2 mV to 20V ranges (8922A) 
l ow Pus Flllar: Approximately 200 kHz -3 dB point , 00 8922A only 
Atlding Rite: 2.5/s or lIs wi th ac + de with damping (8922A) 
Autonll!ll R,t.: < 950 ms Of < 3,5s wilh ac + de with damping (8922A) 
Responu Tirlll: (To rated accuracy) < 1.6s or <7s with ac + de with 
damping (6922A) 
Reldout: Panel-selectable lor volts ordB, automatic decimal point location: 
analog peaking/dipping meter 
LED Annunciator': Indicale~mV,~ "V ,~ "dB,~~REl REF. ~ and "2 MHz MAX~ 
for 2 mV range (8920A and 8921A) and "UNCAL" when crest factor 
limitation exceeded (8922A) 
Omn/IR': Flashes maximum reading for that range 
Umlern/IRI: Flashes decimal 
Unnr An,'og Dutput: (892M and 8922A only) Linearoutput 01 2000 mV dc 
for a 2000'count readout; ± 1.0'h relative to display; essentially 00 
output into a ~10 kO load: non-isolated. with output common same as 
input C()lTVl1()(l 

Oplion Specilicalions 
"' •• 0 .... 0~1"1·031 

Drives frequency counters. Coover!s input signal into a 100 mV peak 
square wave. Greater dynamic range extends the sensitivity ot counters to 
180pV at the low end and 700V at the high end. Impedance is 500. Used 
with the 8921 A. counter can measure signals elevated to SOOV rms. 

logarithmic An,'og Dutplll Option I-D4) 
ror 8920A ana 8922A only. "'Provides an analog output voltage propor

tioned to the loganthm of lhe input voltage. Plots logarittvnically-scaled 
graphs, dB variations. Zero volts and zero dB on the output correspond 
with 200 pV on input , A 13, I V output corresponds to 700V or 131 dB on 
the input. Therefore, 2V on the output equals 20 dB, 6V equals 6OdS. etc .• 
making it easy to relate V()ltage to dB. Theoptionprovides a Iow·cost way 
of using an X-Y recorder to plot graphs as one continuous curve over any 
part 01 the 131 dB range. 

PTl lnt.rflcr Ofll iol (·52IJ 
To use the 8920-Senes DVM's with Fluke's own addressable Portabte 

Test Instrument (PTI) byte-serial data bus. Output to Fluke printers. 
typically. Supplied with 2-loot ribbon cable Y7203. 

1120A Int,met OplIOll-S22J 
A "personality card that fits in the Fluke 1120A IEEE-488 Translator. 

IEEE·48! Interim D,tJOII-5291 
The 8920-Serles Voltmeters can be made compatible with IEEE Std 

488-1978 by using Option -529 in combination with the Fluke Model 
1120A Translator. A single 1120A will inter1ace three Fluke instruments 
to the bus. Option -529 is ele<:trically equivalent to Option ·521 plus 
Option -522. Supports subsets SHI , AH 1, T3, TE3 



General Specifications 
Temperalure: -400c 10 +750(;, non-operating 
Rellll .... Huml~ ity: < 80'11 
SIIOCk: Mil +28600 all classes 
Vibnlion: Mll-T-28800, classes 2. 3 &" 
MTBF: > 10,000 hours 
Power: IODV , 120V, 220V at ± 1 a.. or 240V at +4%, . , 0%, sele<:ted by 
in ternal switches, 50 to 400 Hz. tOW max 
Sizl: 32.6cm Lx20.3cm W It to.Scm H (12 .9 in Lx 8.0 in W x4.3 in H) 
WeiJht: 2.47 kg (5.44 Ib) 
Includetl: Manual, power cord, serialized and dated calibration cenilicate 

Models 
8920A DVM, BNC Input. 10 HZ'20 MHz 
8921A DVM. Banana Jack Input , 10 Hz-20 MHz 
8922.\ DVM, BNC Input, 2 Hz-lI MHz 

Oplions 
S9ZlA-03 Counter Output 
892XA·04 " logarithmic Output (not lor 8921A) 
892XA·521 prj Interlace 
B92lA·52I K PH fnrer1ace, field-in$tallable 
8XXXA·522K 112M Interlace, field-jnstaflable 
892XA·52gu IEEE-48B Interface 

Not compatible with ·521, ·521/(, ·529 
•• The -S29 Option can be ordered end inSII.tlled et time of mllnufllcture only. 

For f/fistinll instruments wlllcll do nol llavII -529 Option instlliled, .n IEEE 
Inrerlace can be added t1r Otderirtg -5211( .nd -522K (1 120A required). 

Accessories 11\1$11 set 111" 631 

1120A IEEE-4BB r'anslato' 
Y1203 2 II PTI Ribbon Cable 
Y1204 5 II PTI Ribbon Cable 
Y2014 5'10" Rack Adapter, Single 
Y2015 5'10" Rack Adapter, Dual 
Y2020 Panel Mount Kit 
Y2024 3-Module Power Cord 
1\90 6-Range Current Shunt 
8DJ-IO 10 Amp Currenl Shunt 
Y9100 BNG SOO AllenuatOf (6 dB) 
Y9101 eNG SOO Attenuator (14 dB) 
Y9102 eNC SOO Attenuator (20 dB) 
Y9103 50 Ohm Feedthrough Terminator 
Y9101 BNC "T" 
Y9109 Banana to BNC Adapter 
Y911 1 3-foot BNG to BNG Cable 
Y911 2 6-1001 BNG to BNC Cable 
Also see page 284 lor more accessory information. 

Digital Voltmeters 
8920A/89 21 A/ 8922A 

Service & Support 
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igita Mu timeter 
BD5DA 

B050A. High Performance Value 
• 41/2 digits (20,000 counts) 
• Nine functions including -

Relative reference, dB, dBm, dBV, dBW (80). 
Conductance. Diode test 

• 0.03% basic de accuracy 
• True-rms from 20 Hz 10 50 kHz 
• Microcomputer-based 
• Extensive overload protection 
• Rechargeable battery version (-01) 
• Touch-hold probe compatibility (80T -H) 
• Probes fOf rf, high voltage, high current 
• Factory Mutual approved 

The 8050A provides superior performance and measurement 
capabilities in a low-cost. benchlop instrument. The 4'h-digil OMM 
has the following measurementlunctlons: Dc volls, true-rms ac volts, 
de amps, true-rms ac amps, ohms, d6m (with selectable reference 
impedances) conductance. and diode test. It also has a relative
reference feature that works with all measurement functions 

Relative Reference 
When the RELATIVE switch is on, the displayed value is equal to the 

dllference between the present input value and a previously stored 
reference value 

One application is to null out test lead resistance. The resistance 01 
the test leads is l irsl measured and stored in the 80S0A. 
Subsequently, all displayed values 01 resistance will be actual values 
SIl"ICe Ihe stored value 01 lead resistance will be automatically 
SUbtracted. Measurement errors 3re greatly reduced for low values 
01 resistance (about 10 or less). 

Another application is measuring the dB gain 01 the various stages 
01 an audio amplifier. First, the input voltage to the amplifier is 
measured and stored as Ihe zero dB reference value. Subsequent 
measurements will show the gain 01 each stage 01 amplillcation. 
Calculations are not needed; the 8050's microcomputer does it for you. 
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lNSN 6625'01-115-2141) 80SOA 

The relative-relerence feature can be used to determine the drilt 01 
power supp'fies, Ihe bandwidth or bandpass 01 audio devices. and 
low-pass hlter response. This leature makes the 8050A an excellent 
pass-fall tester for the production hne or incoming inspection. 

dB Function 
While many analog meters will indicate dBm referenced to 600 

ohms, the 8050A provides digital read-out of decibels referenced to 
anyone of sixteen impedances Irom 8 ohms to 1200 ohms. Now there 
is no need to use manual converSion tables - the internal 
microprocessor does the calculations for you . A fronl panel 
pushbutton and a scrolling memory lets you select the reference 
Impedance needed. 

A resolution 01 om dB (above 1 mVJ and accuracy specilications 
Irom 20 Hz to 50 kHz make the 8050A an extremely valuable tool lor 
audio measurements. II can be used to determine the bandwidth of 
audio amplifiers, tilters. audio consoles, etc. With the addition of an 
optional rt probe, the 8050A can be used on communications 
eqUipment . 

Conductance 
Two ranges of conductance ektend the resistance·measurlng 

capabilities 01 the BOSOA to 100,000 MO, far beYOnd the capacity of 
ordinary multi meters. Th is leis you measure leakage 01 diodes. pcbs, 
cables. Insulators, even measure transistor bela using a simple test 
adapter 

True-RMS AC 
The 8050A uses a true-rms conversion technique to assure 

accurate measurement of non-sinusoidal waveforms as well as pure 
sinewaves . Examples . distorted or modulated slnewaves , 
squarewaves, sawtooths. nOise . and pulse tra ins with a duty cycle of 
HI% or higher. Specified accuracy eklends from 20 Hz to 50 kHz. 
Uselul measurements go to 200 kHz. the typical -3 dB bandwidth. 

Optional Touch-Hold Probe 
The 80 T-H Probe allows you to ~hold" any displayed reading of 

voltage, lesistance, or conductance as 10l"lg as the control switch on 
the probe body is depressed. (Not for current or dB measurements.) 



Overload Proleclion 
The SOSOA has ellteflsive protection against overloads and operator 

errors. The instnJment will accept up to 750V ae or tooDV de continuously, 
regardless of the voltage range, or 500V de when measuring resistance. It 
will also withstand short-duration transients to 6 kV. 

The current input is protected against overloads by an O«Iinary 
2A1250V luse. For accidental conoetlion 01 high voltage to the current 
input lern1inals (such as 480V ac line power) a heavy duty 3A1600V luse 
backs up the lirs! fuse 

Optional Accessories 
Fluke offers a complete line of optional accessories that enable you to 

measure rf voltages to 500 MHz. temperature to 10000{;, current to 600A, 
or high voltage to 40 kV 

Specifications 

All accuracy specifications apply for one year after purchase or 
recallbration when operated In a temperature of 180C to 28"C and a 
relative humidity of 90% or less. 

DC VollJg.* 
Ringel: ± 200 mV, ± 2V, ± 20V , ± 200V, and ± 1000V 
Rt$Olutla.: 10 JiV on lowest range. 0.1 V on l000V range 
AccufJty: ±(0.03\. 01 reading + 2 digits) all ranges 
lnplll imped.nce: 10 MO, !lO;l 00 pF , all ranges 
Norlllli Moie Noise RljKlloa: 260 dB at 50 Hz Of 60 Hz 
Common Ma~1 Nolli Rejutla-: 290 dB at dc. 50 Hz, and 60 Hzwith 1 kO 
unbal31lce 
Overlaid Proteclion: 1000V dc or peak ac, continuous, except 10 seconds 
maximum on the 200 mV and 2V rallges 
Responu Time: 1 second maximum, to rated aCCtJracy within a range 
'DC wI9ge clln also be meuured usmg IlledB mode wilh 0.01 dB resolullOn 
between S,. or range lind /ull range 
AC VOII'IeITru.-RMS, AC COII,IIII, 
Vott.,e Retdovt· From 5' 10 100' 01 range 

Rnll.· 
A;euqcy; ±I" tI R'I • DIIIII) 

RIII9' " 45 I 10 " " "" K,' K, OK, OK, ." ." 
200 mY lOpV 
2V l00pV 

1" + 10 05"+10 ' " + 10 5,. + 30 
20' , m' 
100V 10mV 

750' l00mV r Not specihed 
'TyplClllly 3 /0 5 d'glts of "'lIlf1e

8 w,1I be observed III 20 Hi III full SCllle 

dB ReidOUl' From 5% 10 100% 01 range 

". AtallK'/ 
,.,. VII. 6000 ..... " " I 10 " " •• K, K, kM' OK, ." ." 

o 77mY-2 mV ·60 10 ·52 200 mY' .OS,"" "N/S 2mY·2Y -52 10 +8 
o lY-2Y -1810 -+8 2V' ±O 25 ±O 15 ±O.2S ±O 7S IY-20Y -+210 -+28 20' dBm dBm dBm dBm tOY-200V +22 10 +48 200' 
100V·750V -+4210 +60 750' Not S ilied "(N/S) 

'Whel1 200 mV ranoe 's sllleefed, 8050A ,u/or'no" lor besl accuraq lor 
inpvlf up 10 2V 

_8 Rnal.lin: ± O.OI dB Irom 5' to lOa\. of range: a 1 dB from l ' to 5\. 
of range: 1.0 dB below " 01 range 
Oulb.' Reftrenn Imped .. ,u: Fifteefl user-selectable impedance reference 
levels are provided to reference a a d8m, 1 mW level (500, 750. 930, 
1100, 1250,1350, 1500 ,2500 ,3000, 5000, 6000 , 8000 .9000, 

Digital Multimeter 
B050A 

10000, 12000). An 80 impedance reference level is provided to 
reference a d8W, (dBV ;; 10000 ) 
Input Imp"a,,": 10 MO, ~100 pF, all ranges 
Extended dB RllJIOnst: Typically -72 dBm (6000 reI) ±1 dB to 10 kHz 
U$IIul Fr8lluency Ring.: Typically -3 dB at 200 kHz 
Crnt Factor: Wavelorms with peak/rms ratio of 1:1 to 3:1 
Camllllli Mad. Noise RejlCtia.: 260 dB at 50 Hz and 60 Hz with 1 kO 

"""'ance Overload ProtKIloR: 750V rms or l000V peak continuous, except 10 
seconds maximum on the 200 mV and 2V ranges, rIOt 10 exceed a 
volt-hertz product of 101 (e.g., 200V at 50 kHz) 
Response Time: 2 seconds max to rated accuracy within a range 
DC Current 

..... RIAM. ,,," .. III, ... VlIIIp 
15" " 101rJlo .. 11_.) 

100 "A 10M 
2mA 100 nA ±(O 3"4 01 rclg + 2 digits) 20mA '"A 
200 rnA tOpA 

2000 rnA tDOpA 

Overload Protmlon: 2AI250V and 3A1600V fuse in series 

AC Current ITrut·RMS AC Caaplecf) 

o 3V rrwc 

0.9V rrwc 

Aa.xy: ±f" " II" • 0illls) ' .... ' Rtselllill " " 2 " ZO 
liz" K, kK' kK' kK' 

200 pA 10 nA 
2 mA 100 nA 
20 mA '"A 2" + 10 ,... + 10 2' + 10 
200 mA tO pA 
2000 mA lOOpA NOI speclhed 
' S" ,o rom. 01 rllngfl 

• 'Typic_l~ 3 10 5 drglts 01 ~rIl1fl8" win be observed III 20 Hz al full rangfl 

Burden VOila,.: 0.3V rms max, 200llA through 200 mA range; 0.9V max on 
2000 mA range 
Crest FI~lor: Waveforms with peaklrms ratio of 1: 1 10 3: 1 
Omllllll Protectlan: 2AI250Y and 3A1600V fuse in series 
ResistaJa 

.... ' . ..- -.. ftII SUit VtlIItI 
2000 0010 ±(O " reading o 19V 
2 kC'l' 010 +2 diglls -+0 02C'l ) 1,2Y 
20 kO ,0 ± (O 05,. rladmg 02V 
200 kO' 100 +2 dlgllS) 2V 
2000 kO '000 ± (O 25' read ing 02V 
20 MO' '"0 +3 diglls) 2V 

'O'ode Test r_non 

Diode Test: The three diode test ranges are marked with a diode symbol and 
have enough open cllcuit voltage to tum on Silicon junctions allowing a 
diode lest . The 2 kO range is preferred and is marked with the farger diode 
symbol. The three non-diode test ranges will not tum 0f1 silicon junctions 
when making in-circuit resistance measurements, 
Open Ci"uit Voltage: Less than 3.5V on all ranges 
Input Protec:tion: 500V de or rms ac on all ranges 
Response Time: (To rated accuracy) 10 seconds maximum on 20 MO range, 
2 seconds maximum on all other ranges 

Ctnduttl/ICI 

..... RlAlutin ,,," .. 
2 mS 01 pS t (O " of reading -+ 5 dlgllsl 
200 nS 001 nS ±(O 5' of reading + 20 dlIlIIS) 
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Equlnltlll Ra isIJlIQI 
2 mS Range: 500n \0 10 MO 
200 nS Range: 5 MO 10 100,000 Mel 

Ullin Circuli VolI.g. : less than 3.5V on both ranges 
Inpul PntldiDA: SOOV de or nTIS at on all ranges 

R.I.live Rtl'flllCe 
An input applied when the RELATIVE button is depressed is held as "tr 
reference point . Subsequent readings indicate deyiatioos ± from this point 
Au url",: Error will nOI exceed the sum 01 the errors lor the two 
measurements 

Gener.1 Specific.tions 
CoIMlOll MOIl. Vol",.: SOOV de or peak ac max 
T.mperaturt : Ire to 5O"C, operating: -4!rC to + 7Irc non-operating, except -"Ire to +500c with batteries 
llmpentuf. Co.tlldeRl: ";;;:0.1 times the applicable accuracy specification 
per "C from 18"C to O"C and from 2trC to 500C 
R.flll" Hllmi~ lty: Q O% to 5O"'C or " 90% to 35"C, except 2000 kO. 20 
MO, and 200 nS ranges where il is QOIll to 35"C 
Salify: lEe 348, Protection Class I when operated from supply mains or 
Protection Class II when operated from intemal ba!teries. Factory Mutual 
3820 Approved. CSA 556A Certi fied. 
PIIW.r: 90 to 110V ac. 105 or 132V ac, or 200 to 264V ac, 47 to 440 Hz, 
fact DIY-configured fOf customer-specified voltage. With rechargeable 
battecy version (-01), the line voltage range is field-changeable. 4W max, 
6W max with -01 version. 
BlIt.rl,,: NiCd batteries are installed in version -01. They provide 10 hours 
of typical operation on a lull charge. Recharge takes 14 hours. Can run on 
ac line while charging. 
Sill: 22 em W x 6 em H x 25 em l (8.5 in W x 2.5 in H x 10 in l) 
Wlilht: 1.08 kg (2.38lb) for standard model 
IncludeCI: Manual, line cord. test leads (Y8132) and statement of calibration 
practice 

Models 
80S0A DMM 
80SOA-Ol DMM with rechargeable batteries 

Accessories (AIIG III plgl 63) 

V8r32 Replacement Test leads 
Tll0 Test lead Set 
V8134 Deluxe Test l ead Set 
V8140 Slim Test leads. w/needle points 
V820S SoH Carrying Case wfshoulder strap 
80K-6 High Voltage Probe 
80K-40 High Vollage Probe 
83RF 100 MHz RF Probe 
8SRF 500 MHz RF Probe 
80T·1S0U Temperature Probe 
801-400 AC Current Probe 
801·410 DCfAC Current Probe 
801·600 AC Current Probe 
V8 100 DCfAC Currenl Probe 
V8101 AC Current Probe 
80J-1O Current Shunt 
80T·H Touch-Hold Probe 
80TK Thermocouple Module 
C86 Ruggedized Carrying Case 
MOO·200·61I 3YJ~ Rack Adapter. Ol1sel 
MOO-200-612 3'hM Rack Adapter. Center 
MOO·200·513 3'h~ Rack Adapter. Dual 
Also see page 284 for more accessory information. 
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Bench Portable Digital Multimeters 

(NSN 6625'Ol-{l18'2~4) 801M 

(NSN 6625-0"'40-0221) 8012A 

BOlDA & BOI2A. Measuremenl Versall1l1y 
• 31h-digils (2000 counts) 
• Seven functions, including - Conductance, Diode Test 
• 0.1 % basic de accuracy 
• True-rms ae, from 4S Hz to 50 kHz 
• 10A range (8010A only) 
• 20 and 200 range (S012A only) 
• Optionallouch-hold probe (80T-H) 
• Extensive overload protection 
• Rechargeable-battery model (-01) 
• Extended measurements with optional accessories 
• Factory Mutual approved 

The BOIQA and BOl2A are 3'h-digit portable/bench OMMs, that offer 
exceptional perlormance and features al a low cost. Measurement 
functions include: Dc volts, true-rms ac volts, de amps. true-rms ac amps, 
ohms, conductance, and diode test. The difference is thaI only the BOl2A 
features two low-resistance ranges (2 ohms and 20 ohms) and the 801 OA 
features a 1 OA current range. Rechargeable-battery versioos are available 
as Models B010A-Ol and BOI 2A-Ol. The BOIOA and BOl2A operateoo ac 
line power ooly. 

BOIOA/ BOI2A 

True·AMS 
A Fluke-manufactured true-rms converter aSSllres accurate measure

ments of non-sinusoidal voltage or current waveforms such as square
waves (crest factor of 1 to 1). Tile custom hybrid provides low noise and a 
wide bandwidth. Accuracy is specified to 50 kHz, but the typical -3 dB 
bandwidth is 200 kHz. 

Conductance 
This unique and highly useful functioo makes resistance measurements 

as high as 10,000 MO possible. Since conductance, which is expressed in 
Siemens (5), is the inverse of ohms (1/0 ), a simpte conversion of the 
o MMs conductance reading yields resistance. The cooductance function is 
useful for checking high-value resistors, leakage in connectors. cables, 
printed circuit boards, diodes, photQdiodes, etc. Even the beta of a 
transistor may be measured using a simple adapter. 

IDA Aong. 1101" o,~) 
The 8010A has a 10 ampere ac or de current range for applicatioos that 

require measuring more than 2 amperes. 

low Ohms 1801" On~1 
The B012A has two additional ranges of low resistance - 2 ohms and 

200tvns. Along with the conductance IlI"IClion, that gives you a resistance 
range of 0.0010 to 10,000 MO! There are not many resistance 
measurements that the 80t2A can't handle. 

The two low-resistance ranges are suited lor measuring translormer 
windings, cables. heating elements, coils, small-valueresistOfS, and many 
other devices. lead resistance is nulled 0iI1 using a lroot panel cootrol so 
Ihat only the unknown resistance is measured. 

Opliona) Touch·Hold Probe 
The BOT- H probe lets an operator 1101d" the displayed reading by simply' 

depressing a buUoo onlhe probe's body The reading will nol ctlange until 
lhe bullon is released. The 80T-H can be used as a normal probe at other 
times. It works for voltage, resistance. and conductance measurements. 

Overload Protection 
When measuring resistance or conductance, up to 500 volts may be 

applied with no instrument damage. Voltage inputs can handle l000V de 
or peak ac and transients up to 6 kV. The 2A current input is protected with 
two in-series fuses - 2Af250V and 3Af600V In llOOTIal overload 
Situations, only the common 2A1250V luse will blow. The 3A1600V 
back-up fuse protects the OMM should the 2A1250V fuse ionize when 
accidentally attached to a source of more than 250 volts - like a 480-volt 
power line. 

Exlended M.asuremenls 
Optional accessories enable you loextend 1M measurement capabilities 

of lhe BOtOA and BOI2A. For example, measure current 10 600A , rf 
voltage to 500 MHz, voUage to 40 kV, and temperature to lOOO"'C 
(1 832"F). 

Specilicalions 

All accuracy specifications are for ooe year after purcl"lase or recalibration 
when operated in a temperature 0111rC to 28"(; 

OC VDIIlg' 
R'lI9es: ±200 mY, ±2V, ±20V. ±200V, ±l000V 
Resolotlon: 100 I1V on lowest range, 1 V on IOOOV range 
ACCllracy: (±0.1" of reading +1 digit) on all ranges 
Input tmpedJn,,; 10 MO on all ranges 
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enc Portable Digital Multimeters 
8010A/ 801 2A 

Norm,l ModI NolH IItitcl1Ol1: ~ dB at 60 Hz or 50 Hz 
Common Modi Nolll Rejectlon:;;>,90 dB at dc, 50 Hz. and 60 Hz. with 1 kO 
unbalance 
O..,rload Protedio.: To loooV de or peak at on any range 
!!uponse TIm,: 1 setood maximum 

AC Volllg'lT"" RMS AC Cou,I_, 

AccuIIC'(. ±I~ " IIIMIIi • OIIIt&I' 

' .... HUllII_ " I 10 ZO " " '" ,", ," , ,", 

200 mV lDO/.1V 
2V I mV 

05' + 2 t ,OOJIo + 2 5" + 3 20V IOmV 
200V lOOmV 

750V IV 0.5"+ 21 NOI specltied 

'Accuracy applies 'rom 5" 10 1()()M of r,ngol. 

Useful Frt1luency Rloge: TyPically ± 3 dB at 200 kHz 
tnpul lml'td.nce: 10 MO In parallel wi(h < 1 00 pF 
Common Mode Noist Rljtdloa:;;.,so dB at SO and 60 Hz with 1 kO unbalance 
eftS! httor. Wavelorms with peakfrms ratio 011 :1 to 3:1 
Overlo.d Protte!!on: To 750IJ rms, 1 OOOV peak. not to exceed 1 01 voU-hertz 
product (10 seconds maximum on 200 mV and 211 ranges) 
III""IIM TIme: 2 seconds maximum 

Aulslantl 

Ruelulllll 
Accu rxy: hl'SaII MIX Tn! Alna_ 

± 11IJi. 1I Ru~ l", • O1gltll V, III .. IArr ... 

' 0 ImO 1 00JI0 + 2 0.02',1 lOrnA 
'00 to mO 0.5" + 2 0.2',1 lOrnA 

Note ...• oove r.nges in80J2A only 

2000 010 <0.25',1 1.30 mA 
2 ~O' 10 > 1.0',1 1.30 mA 
20 kO 100 o 2'Jt+ I < 025',1 10 0pA 
200 kO' 1000 < t .W 350pA 
2000 kO "0 05"+t 

<0.25',1 O.tOpA 
20 1.10' 10 kO > 1.5',1 035pA 

' Diode rest ,."glls 

Olod. Ttst; The three diode test ranges are marked wilh a diode symbol and 
have enough open circuil voltage 10 tum on silicon junctions allowing a 
diode test . The 2 kO range is preferred and is marked with lhe targerdiode 
symbol. The non-diode test ranges will not tum on silicon junctions when 
making in-circuit resistance meaStJremenls. 
Op!P Circuli VolI.ge: < 3.5V on all ranges except < 16Y on 20 and 200 
rn"", 
Inplll Prat.diol: To JOOV de or rms on 20 and 200 ranges. SODV de on all 
olher ranges 
Rupona Tim.: t second on all ranges exct!P1 2000 kO and 20 MO where 
time is <I seconds, maximum 

ConductlRel 
Conductance is the inverse of ohms (110) and is expressed in Siemens 
(S) tormer1y mhos 

, .... Rulttl .. ACQlrkJ: 
±I" If Rml ... 0illa) 

, mS I "S 0 2'Jt +t 

" "S 
to nS 02'Jt+1 

200 oS 0.1 nS t o'fo +IO 

Equi'llt.nl RuillallCl 
2 mS Range: 5000 to I MO 
20t'S Range: 50 kO to tOO MO 
200 nS Range: 5 MO to 10,000 MO 

Inplll Proledion: To 500V de or rms 00 all "lOges 
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0,.. eir;!!1t MuTIII 
V,'II .. elfr .... 
<3 5V "rnA 
<1.0',1 10pA 
< I .OV 0.1 pA 

DC CurrlJll 

, .... HullU. -.. BI'HI VolUtf; ±!% II AIMing. 01,111) 

200 "A 01 pA 
, mA '"A 0.3V max "rnA IOpA 03" +1 
200 rnA 100 pA 

2000 rnA I mA 09',1 max 
tOA' 10 mA 05"+ 1 05',1 max 

- Tllis ""ge irl80IOA 0lI1y 

Overlaid Prollclion: 2A, 250V tront panel luse in series with 3A16OOV 
internal fuse. 10 ampere ran941 in 8OIOA not fused. 12A maximl.lll 
Rtsponse Time: 1 secood maximum 

AC Curr!lll fTne RMS AC eoupled] . 
ACQI,K'f, ±1"4 III Rea~i", ' Ol,ill)' 

8ttJ~11 Vollage Ring. 
45 Hz BMz to kHz 20 kill 

200 pA 
, mA 

' " + 2 20 rnA 
200 mA 

'000 rnA , ,, + 2 I lOA" 

'Applies Irom 596 fO JOO96 01 f'''ge 
,. rhis (lngll l" BOIOA 0II1y 

"'" 
NOI specified 

Crest FldOf: Waveforms With peak/rms ratio of 1:1 to 3:1 
Raspons! Tim.: 2 setonds maximum 
Other SpeclllutiollS: Same as lor de current 

General Specilicalions 
Di'lltry: 31h digit (2000 CQlKlts), LCD , autozefo, aUlopolarity 
Common Modi Volllg.: 500Y de or peak ac, maximum 

03',1 max 

09',1 max 
o 5V max 

Touch In~ Holel: Holds a voltage or resistance reading when the mA jack is 
momenlanty shoned !O COMMON Accessory probe 80T-H is rec
ommended 
Temperature: O"C to +5O"C, operating; -<l0"C 10 +6O"C noo-opefating, 
except -<l0"C 10 +SOOC with batteries 
Tempm,ure Coefficient: < 0.1 times the applicable accuracy specification 
per"C , from 18"C toO"C and 28"C to SOOC 
Reillin Humllfity: ,gO, to 5O"C or " 90' to 35"C except for 2000 kO, 20 
MO, and 200 nS ranges where it is ~80' to 35"C 
Pawer: 90 to 132Y ac or 200 to 264V ac. 50 or 60 Hz, 2W for standard 
models. With baltery version ('01), voltage and frequency range is 
selectable witll internal switches, 3.5W 
H.lflfln: Rechargeable NiCd batteries and recharge circuits installed in 
version -01. Recharge time approximately 14 hours. "Br on display 
appears when approximately 'h hour of operation remains. Fifteen to thirty 
hours 01 operation typical 0 full charge. depending on fooclions used 
Slzl : 6 em H x 22 em W x 25 em 0 (2.5 in H )( 8.5 in W x 10 in 0) 
Weight: 1.08 kg (2.38Ib) forSlandard models. 1.42 kg (3.13Ib) for version 
-01 with balteries 
IncludH: Manual, line cord, test leads (Y8132), statement of calibration 
practice 



Models 
8010A OMM wf10A Range 
8oIDA·Ol DMM w/Balleires 
SO 1 ZA OMM wf20 and 200 Range 
801ZA·01 DMM w/Batteires 

Accessories IAIIG III pap 63) 
ya 131 Replacement Test leads 
V8133 Deluxe Test Lead Set 
YB14D Slim Test Leads wfneedle points 
Y8l05 Sol! Carrying Case 
BOK-6 High Voltage Probe 
80K-40 High Voltage Probe 
83RF 100 MHz RF Probe 
85RF 500 MHz RF Probe 
80T·M Touch and Hold Probe 
80T-150U Temperature Probe 
BOlK ThernJocouple Module 
801·600 AC CUlTent Probe 
yalDO OC/AC Current Probe 
YIID! AC Current Probe 
aOJ-ID Current Shunt 
C86 Ruggedized Carrying Case 
MOO-200-51I 3'h~ Rack Adapter, Offset 
MOO-200-512 3Y:~ Rack Adapter. Cooter 
MOO-200-513 3'h~ Rack Adapter. Dual 
Also see page 284 for more accessory information. 

Bench Portable Digital Multimeters 
BOlDA/BOI2A 

Service & Support 
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Benchtop Multimeter 
fluke 37 

n. Flgk. 37 IIts new atand.r •• 
Ilf low cost benQ./lIDrtalll. DMM •. 
It ucnil jllrtwllllllCl IpICI ,II1II 
'1.lur. Iflerings 01 Iny 3V,-dlgl1 
b.n,htop DMM 011111 mrrkll. This 
Inltlnchrfa IIoUi H l"III"r 111p11 
•• lIi,lta] .,,,,.., . • llCapliout 
EMI shi.,diq, In I number 01 
.ulom.He leatur .. Ihlt .petd up I~ • 
• ,nur.mlnt procau. II 1111 his 
.. 11 ex'''''''' lYII10111 proilChOll 
Ibn IllY ailllUn "nch IIIItU. 1M 
mtttr I. prOlltln Irom urloa. ~Im· 
1,1 IrDlIIlIVIfluda 1111I11IpIII •. 

WblIiIr i. 1M lib. 1111111 .. rYl" 
bID, III' III till dllSrDDII. lie Flub 
37 I, ~lIlgnetllo wort wher, rou 
wart. Its InllOVltlwl CI .. inchuln I 
balD·II urryi", ulIIII" .II1II1 caav .. • 
il1lllloril' 1111, Fro_ ttY .",It, !hi 
/lrw 15"evrn ,Iopl", II" .ner1 
optimum visibility Ind Iwllth ICUII. 
IncludH II Ilch Fllkt 37 I. I 9V 
IIIlIery lor pol1lbll ... , Wilti II 
IlIIxpenslwt A·81 llatttry .1imillllor, 
11 mty b. Oparal" IlIIItlinlletv lrom 
yoor Ie power lint. 

HIgh P~rlDrmanc. Measurement Futures In 
A UnIque. FIDc:llonal 8enc:h Sly1e Packlle 

• Sloped Ironl panel lor easy viewing 

--

• 3200-count digital display, combined with fast 31-segment 
analog bar graph 

• "Min-Max" and URelativeH modes 
• Fast autoranging and Touch Hold'" funct ions 
• 0.1 % basic dc accuracy, overload protectioo to 1000Y rms, 

fused l OA range 
• Built-in storage companmeot for test leads, small accessor

ies and detachable tilt stand 
• Superior shielding against electromagnetic interference 

(EMI ) 
• Survives 6 kY transients 011 660Y major ac leeders 
• Designed to meet UL 1244 requirements 
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Shilldlnllgllll$! EM!. The new 
Fluke 37 makes impressive use of 
unique construction techniques 
and materials that provide excep
tional shielding against Electro· 
magnet ic tnterlereoce (EMI). The 
design incQl1)O!'ates an aluminum
flake-filled plastic shield to pro
tect the meter from external noise 
interference that could affect ac
curacy Of generate an erratic 
display. 

The meter's superior EMI shield· 
ing makes it extremely well-suited 
to enVIronments where radiated 
in terference from switching 
motors, radar, transmilters, and 
other devices is a problem. 

---
I 

f 
Fluke 37 

Unique Case Design 
The imerna] design 01 the Fluke 37 allows the front panel to slope t5 

degrees, pe:m1ilting easy viewing Irom a number 01 operating positions. 
When used in the flat position the Fluke 37 may be stacked with other 
instruments. 

SID rag. CDmp.rtmenl/ Carrying Handle 
A storage compartment lor test leads and small accessories is built into 

the case. Access to the battery and luses is through a snap·out door inside 
th is compartment. A bui lt-in carrying handle(molded into the taSe)offers 
portabil ity when needed. 

High p.rtormance 
O.t" basic de accuracy, low millivolt to l000V ac and de voltage 

measurements, 30 kHz ac response, low microamp to lOA ac and de 
current measurements, low milliohms to 32 Mel resistance. up to tO,OOO 
Mel with conductance. 



3Z00·Counl Oigital Display 
Belter accuracy and resolution than a conventional 31fz digit (2000 

coonl) DMM . High contrast liquid crystal display with a wide viewing 
angle, updated two times pet second. 

31·Segmenl Analog Bar Graph 
Makes dynamic indications such as peaking, nolling, zero adjustments 

and capacitor checking. Updates ten times fasler than digital readout. 

Mln·Max & R.laliv. Modes 
Min-Max stores the highest and lowest digital reading. allowing a signal 

to be monitored lor secoods, Of days. The Relative mode remembers a 
reading and shows the change (difference) between it and any following 
readings. 

Fasl Auloranging 
Simplifies and speeds up the useollhe meter by instantly selecting the 

proper range. Selectable manual ranging included. 

Touch Hold'· 
The meter will beep, capture a measurement. and lock it on the digital 

display until you're ready to view it . Automatically updates with each new 
stable measuremet1t if preferred lor later viewing, 

Audible Continuity/Diode Test 
Wirino. diode and transistor-checks can be dooequickly without looking 

at the display. Easy to hear, mid-frequency beeper (1500 Hz). 

EMI Shielding 
A unique conductive shield lully encloses all Circuitry to provide 

exceptiooal protectioo againsl elecuomagnetic inlerfereoce. 

Sal.ty Oeslgned 
Extensive overload pro tec tion. high energy fuses, fused l OA range, 

non-metallic case and tilt-stand . All voltage Inputs meet the power hne 
surge tests lor major feeders as delined in tEEE-5B7-t9BO, Category B, 
which includes simulated lightning and load switching transient pulses up 
to 6 kV superimposed on 660V power lines. 

Power 
The Fluke 37 is battery powe-ed lor true portability. It is also equipped 

with an input jack which accepts the optional Fluke ASI battery eliminator 
accessory lor continuous operation from tine voltage. Typical battery tile 
t ,000 hours. 

Siandard Equipment 
Every meter is packaged with a pair 01 safety-designed TL70 

righ t-angle lest leads, spare fuse. 9 volt battery. and operator's manual. 

Specllicallons 

Basic electrical specifications are delined Jor the temperature range oj 
18"C to 28"C for one year altercalibralion. Accuracy is specified as within 
±(" of reading plus nUl1lber 01 feast significant digits). 

Benchtop Multimeter 
Fluke 37 

DC Volt.ge 

"'" RuolullDII """" 320 0 mV 100 IlV 
, 200V • mV 

" OOV IOmV 0.1\ + 1 
3200V l00mV 
'OOOV IV 

in,at Impetl.lICI: 10 MO nominal 
NorlMl Mocie "'Iection 11.110: >60 dB at 50 and 60 Hz 
Common Mode IIejection Rlllo: > 120 dB al de, 50 Hz and 60 Hz; ~t KO 
unbalance 
Overlold ProllCllon: lOOOV rms; 500V nTIS on 320 mV range 

AC Valli;. 

Rl$llullDt """" R ... 
~O HI'! kBI Z kHI-tO kHI to kHI·30 kill 

320 0 mV 100 pV 
, 200V • mV 05" +3 ,.. , 4" + 10 
" OOV IOmV 
320,OOV lOOmV 

.OOOV IV l' + 3 3\ + 3 Nol spec 

Extended Fuquency IIespon$l: Typical -3 dB @ tOO kHz 
Convellion TypI: AC coupled, average sensing, calibrated 10 read the nTIS 
value of a smewave 
Input Impeci.lICI: 10 MO nominal . < 100 pF 
Common MDIII IIlleellon IIllio: >60 dB. de to 60 Hz. s;;:t kO unbalance 
Overload PrulectioR: 101 Volt-Hertz maximum. l000V, 500V on 32Q mV 

""" DC 6 AC Curr,1II 

..... R ....... 

3200 pA 01 pA 
3200 jJA • p' 
3200 rnA 10 jJA 
320.0 rnA 100 /.lA 
1000A lOrnA 

DC Accuracy: Within 0.75" + 2 
AC Accun cy: Within 1.5" + 2 (40 Hz 10 t kHz) 
Overload ProlectJon 

Na-lul knI .. VeltJft 

0.5 mV/IiA 
05 mV/pA 
5:6 mY/rnA 
5.6 mV/mA 

50 mVIA 

IDA ung.: 20Af6ooV fuse, loo,OOOA interrupt rating 
IIA r.nl.IIIA ranvtS: 630 mAf250V luse, t SOOA interrupt rating; in series 
with a 2Af600V fuse, 10,OOOA interrupt rating 

Oh .. . .... Rmlutl" """" 3200 OIn 0.3\ + 2 

3.200K .n 
3200K IOn 

0,2' + 1 320,OK .oon 
3200M Ikn 
3200M 10 kO , ,, + , 

3200 nS 001 nS 2"JI. + 10 

Oftrload Proleeliol : 500V nns 
Ti sl Voll.g.: < 420 mV de lull scale up to 3.2 MO; < 1.3V up to 32 MO. 
<2.8V open circuit 
Tts! Curr. at: < 1 rnA 
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Benchtop Multimeter 
Fluke 37 

01(11\. TUI & ContllWl!y 
Diode Tntlndlc.llon: Displays voltage drop; 0.5 rnA nominal test current at 
O.6V: 2.0V full scale. Momentary tone lor test voltage dropping below 
D.7V (typical silicon diode ttveshold). 
Contl •• lty 1!III lmiOl!: Continuous audible tone lor test resistance below 
approximately 1500 
Open C jr~uit Tut Vollage: < 3.3V 
Overlaid Protection: 500V rms 

General Specilicalions 
SI1Ir1gt TtmPlrtlurt: -55"C to 85"C 
Openllng Tlmper'lUr.: -!SOC to 55"C . Operate to -40"C 101'20 minutes when 
taken from a 20"C envirOllmeflt. OOC to 500(; 
Ttrnptrltur. COI,nel.lII: 0 I It the apphcable accuracy specification per "C 
«laoc Of >2aoc) 
Rtl.tin Humidity: ~90' (g{)1. in 32 MO range) to 35"C, Q O' to 5O"t 
SlIock & Vibnt!on: Per MIL+28800, Class 3 
ElectrO.M.!Ull t Inlerlar.nCl (EMil: MrL-STD-461 for RS03 (radiated 
susceptibi ity to tV/meter from 14 kHz to 1 GHz) and RE02 (radiated 
emissions) 
MtH I MAX MINII: Records digital display readings (updated twice per sec ) 
Digit.1 Ollpl.y; 3200 counts plus polarity indication updated 2 times per 

"''''' Anlog Dlspl.y: 31 segmenl bar graph plus polarity indication, updated 25 
times per second 
Mui llMllII va lt.g. to be . ppll.6 to . ny termiul: lOOOV wilh respect to earth 
ground 
8,nuy: 9V NEDA 1604, Symbol when 60 hours remain , 1000 hour typical 
S.rety: Protection Class II per IEC 348 and ANSI C39.5 
Sill: 3.8 in H x 8.5 inW x 91 in l (97mm H x216mm W x231 mm l) 
Weig ld: 2.91b (1 .31 kg) 
IKhldlll: Tl70 Test leads, spare fuse. battery and instruction manual 
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Model 
Fluk. 37 Multimeter 

Accessories IAlso III plgi 63) 

AB 1 Battery Eliminator 
Y8134 Deluxe Tesllead Kit 
Y8140 Test lead Set 
Y81 00 DC /AC Current Probe 
Y8101 AC Current Probe 
BDI-400 AC Current Probe 
801·410 DC/AC Current Probe 
801·600 AC Current Probe 
80T·150U Temperature Probe 
80TK Thennocouple Module 
80K-6 High Voltage Probe 
80K-40 High Voltage Probe 
83RF High Frequency Probe 
85RF High Frequency Probe 
LeA· I 0 Line Current Test Adapter 

Service & Support 



Handheld Multimeters 
Fluke handheld digital multimeters 

(OMMs) all operate from small, self
contained g'val! batteries. Some can 
also be operated from ac power using 
an AS1 Battery Eliminator. 

Many Fluke handheld OMMs rival the performance of more 
expensive bench models. Others have features that make 
them uniquely sui led for particular applications or 
industries. For example, the Model 25 and 27 are sealed 
against rain and moisture and can be used at temperatures 
well below freezing. The Model 80248 can capture the 
value of high momentary motor-Slanmg currents . The 
8060A can read the frequency of telephone touchtone 
signals and display ac voltages as deci- . 
bel levels with respect to 1 milliwatt. 

All Fluke handheld multimeters are 
designed to take electrical and physical 
abuse with little or no damage. 
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Handheld Multimeters 

Selection Guide 

!ulc Ftllllrn Specl., Futtlrn DC V."''' 

MlMlel. 

Handheld Mullimele" 

• • 
(f) • - - - . - - - -
m • - - - • - • - -
(ij • - - - • - - - -
ro • - - - • - • - -
(f) /I --- e - e 
(fJ II -- II · -• · - . • 
(JJ /I --- · - . · -_____ 11 

• (4) - -

- - - - - . - - - -- - - - - . - - - -

0.7 
05 
0.3 
0.5 
0.3 
0.1 
0.1 
0.2 
0.1 
0.1 
0.1 

fIIkl 13 
fIIkl 15 
f1,k. 17 
f l'kl 21 
fllkl 23 
F!tk. 25 
F1rkl 21 
8025l 
80ZU 
80268 
80Z0B 
80m 
1060A 
1062l 

J200 
3200 
3200 
3200 
3200 
3200 
J200 
3200 
2000 
2000 
2000 
2000 

20.000 
20.000 

- - - - - /I ___ _ 025 
-- (2) /1 • • - - - - 004 - - - - . • - - - - DOS 

• SItmd,rd (I) Or manual "ng;ng 
- Not .pplk;,ble (2) For frequencies from 12 Hz 10 200 kHz 
• All t;J1,pI.ys LCD 

•• 1.41111 DC Voltage wlo Probe 'OOOV 

For other multimeters see page 1. 
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750 
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AC v.1ta 
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3.0 
2.0 
2.0 
2.0 
2.0 
05 
0.5 
0.5 
0.75 
0.5 
0.75 
1.0 
0.2 
0.5 

1k 
1k 
1k 
1k 
1k 
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100 
100 
100 
100 
100 
100 
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1k 
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1k 
1k 
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'" " 450 

'''' "" 
(3) 1 rnA ConS/llnI curren! rno<1e 
{4} Us, Peak-Hold Made 

AC/ DC "'"" 

10M 10 
10k 10 
10k 10 
10k 0.32 
10k 10 
100 10 
100 10 
100 10 
1k 2 
1k 2 
1k 2 
1k 2 

" 2 
" 2 

'i 

i 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

" " 

OlIN, lit. 
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32 
32 
32 
32 
32 
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32 • • 50 
20 • • 52 
20 • • 55 
21) • • 55 
20 11 -57 
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Fluke ZI123 

Two flC,n! IdliUlon, 10 thl 20 
Strlll Indultrill-Irdl handhlld 
OMMa. IItt Flub 21 & 23. oller 
ullnl.,. ovlrlo.d prDt.cllon IIk,th, 
u.ltd Fluke 25 & 21 .• 1 lboulltlll 
till tosi. Tilly'" In mellint glnlnl
purpou mumme'er lor uul. polen-
1I111y risky mlronmenls, IU~ •• 
Ililaalri,l IIICtrIQllrDUblnbooUAg. 

For "'tty ,III NJhnUIII v,.'bUity 
tUIi OMM. Irl lIIIaslil In ~rlllrt 
JI!low 1I1111,ilnpld ABS ,I.stle, Tilly 
lfI,r .11 lilt l.tlSt lutllrn: ~illllil 
nIOl_iqllay.1ut IIIIDI'1I11'II, .uto 
,ol.rily •• 111 lIMper Iar cooti_ily ... 
_IIMI, luta. lOll si.,ty .. ltd • 
hlDClIOI wllil !lie siAg11 rollry lIifl 
II1II prKllllIO lISt. 

fir IIIdM IIltty .nII C:IIYIIIIIIICI. 
lb. Fluke ZJ i!!Cllldes Fllke', Inlque 
Touell HollI 'M 'utlre wlIldI .lIows 
.,mIDr, 10 Ilk' rulli. In _en" 
druitry Dr trill ,I high Wlllgi 
willie kllplol Ibelr ,,,,lIfreetly on 
lbe ,rolln. The mettr IUlomatically 
baep. ,n lock. Ih, rlldlnl Oft th. 
_fsplay. Mil .lIer 1111 prob •• 'tI 
remowM. 

- --
~-

--; 
-

• • 

® 
" 

.-
- -
0 

• 
Fluke 21 

Low-Cost. High-Accuracy Mullimelm thai are High-Energy Prolecled 

• Analog and digital display - tests changing or stable signals 
• Easy to use • single rotary switch and automatic ranging 
• Volts, ohms, diode test , milliamps, 10 amps (f luke 23) 
• All inputs overload protected, including 10 amps 
• Continuity beeper 
• High visibility yellow, high impact ABS case 
• Touch·Hold" (fluke 23) 
• 2000 hour battery life on a single 9V battery 

Salety Designed 
All inputs on the Fluke 21 and 23 are protected from high energy 

overloads. incillding the Fluke 23's fused 10 amp range. Resistarn::e, 
continuity and mV lunctions are overload protected to 500V de or ae rms, 
voltage functions to tOOOV dc and 750V ac rms Recessed input jacks 
accept Fluke safety designed test leads or standard banana plugs. 

Handheld Multimeters 
BuIiHo-survf ..... BUill into every 

Fluke 21 and 23 OMM Isex-Iensive 
overload protection The current 
inputs are fused for high-energy 
Clfcuitsand exceed lhemosl rigor
ous safely standards This helps 
protect the meter and assures 
operator safety In potentially high
risk situallOllS 

For overvollage protection 
when measuring voltage Of resis
tance, the 23 uses a 430 voll 
MOV in series with a spark gap, 
while the 21 uses a 1300V MOV. 

- ,- .-
I--- , 

'\ --
• 0 

7 
• 

All ac voltage ranges meet the 
power lioe surge tests for major 
power lioe feeders as defined in 
IEEE-587-1980. CategoryB. which 
IflClude simulated lightning and 
load switching transient pulses 
up to 6 kV superimposed on 660V 
power lines. 

• M • 

" e - _c::i3. 
Fluke 23 

® ,. 

3ZDD Counl Digilal Display 
Oilers better accuracy and resolutloo than a conventional 3'h digit 

(1999 count) OM M High contrast liqUid crystal display, with wide 
viewing angle, updates two limes per setond 

31·S.gmenl Analog Bar Graph 
Makes dynamiC measurements such as peaking, nulling, zero adjust

ments and eapacllOf checking Updates ten wnes faster than digital 
readout 

Fasl Autoranging and Aulomali, Polarity 
Simphties and speeds up the use of the meter by Instantly selecting the 

proper range Optional manual ranglflg included Reverse polarity IS 
mdieated by a ~- " sign neKt to the reading. 

Touch·Hold"· (Fluke 23) 

Allows automatic meaSUfem81ts while watching probes and circuit The 
meIer captures the measurement, beeps, and locks it in the display until 
you're ready to view it Automatically updates with each new slable 
measurement vallie 
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Handheld Multimeters 
Fluke ZI123 

Audible Conlinuily/Diode Tesl 
WirinQ. diode and Iransistorchetks can be dooeQuickly without looking 

al the display. A continuous lone signals cOIIlinuity, a beep signals a 
fOlWafd biased diode or transistor. 

Siandard Equipmenl 
Every meter is packaged wit~ a pairol safety designed Fluke Tl70 righ t 

angle lest leads, two Insulated alligator clips. 9V bantry, spare fuse and 
operator's manual. Flulle 23 comes with C70 protective holster Ihal 
includes tilt bail, bel! hook and lead storage. C70 IS available as an 
accessory lor Fluke 21 

Specifications 

Accuracy speci fications apply for 1 year alter purchase or recatibration 
when operated in a temperatLlfe of 18"C to 2SoC and a rela tive humidity 01 
up \0 90% (80% lor 32 MO resistance range) unless otherwise nOled 

DC Vollell 

Hllllj l RQIIlution 
Accurxy: ±I" 01 RIg. Diglt'! 

" 23 
320 mV 01 mV 

3" I mV 
05'- +1 03"'. 1 32V 10 mV 

nov 100 mV 
1000V IV 06" .1 04" .1 

IlIpl Rtslll.l,,": 10 MO 
Normll MoCI! Noise Rej.ctlo~: ~ dB at 50 Hz and 60 Hz 
Common Mod. Noise R!lecllon: ;;-:120 dB for dc. SO Hz. and 60 Hz 
Ov.rlold Protection: SOOY dc or rms ac for 320 mY range and 1000Y dc or 
750Y fInS ac for other ranges 
RtspollSl Tlm.: ;;-:I secood to raled acClJracy 

AC VollI,e (Averag.-Stllll",. RMS·lndIQIiIllJ . .,. RlSotllliOi 
ACCllrlty: ±("" oj Adl " OII'ISI 

32V 
32V 
320V 
7S0V . ",,5 HI 10 SOO HI 

""'5 HI 10 I ~Hl 

I mV 
10mV 
l00mV 

IV 

21 13 
2"11. .2" 2"11.·2' 

2" .2" 2"·2" 

Typl{;.J "equency response ;' -0.5 dBft 10 ~Hl 00111. 32V,IId 320V "nges 
Ilnd ± 3 dB 1115kHz 00 Ille 3.2V and 750V'''''96. 

Input Imp.tllnct: 10 MO and ~SO pF on all ranges 
Common MoCIl Hoise R.jtctloa: ~ dB de to 60 Hz. I kO unbalance 
O'l'trIOl~ Proltction: loooy de. 750V rms ac 
RtsfIOnse Tim.: ,g seconds to rated accuracy 
DC Currell! 

AIIII' 1I_lIti. 
Accul1Cy: ±I"" .. Alt ' Dlg!tsl 

" 13 
32mA 001 rnA '.5" .2 1.5 .. . 2 
320 mA 0.1 mA ,. . , 2" .2 
lOA IOmA , 5" + 2 

VOlilg. 8urdell: O.2Y on 32 rnA range. 2.0Y max. on 32{) rnA range. O.SY on 
IDA range 
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Input Protec1lon: Fluke 21 . 630 rnA /250V luse in series with 3A/600V fuse 
in 300 rnA input; Fluke 23. 630 rnA/2S0V fuse in series 0.360 lusible 
resistor lor rnA input: 20Al600V fuse lor lOA input 
Ruponu Tim.: ,,1 second to rated accuracy 

AC CurrUl (A'ftl1g.-StJlSing. RMS-lnci]Ql1ngJ 

11111\1' AuolutloB 
Accurlty: ±(" 01 Adg , Digits) 

21 13 
32mA 0 01 rnA 

3" ·2" 34ft + 2' 320 mA OImA 

lOA 10 rnA 15" +2' 
''''5 HllO J kHI 

Voltlg' 8urdu: O.2Y on 32 rnA range. 2.0V max on 320 mA range. 0.5Y on 
IDA range 
Input Protection: Fluke 21 . 630 mA/250V fuse In series with 3A/6OQY fuse 
in 300 mA input : Fluke 23. 630 mA/2S0V fuse in series 0.360 fusible 
resistor for mA input ; 20A/600Y fuse lor lOA input 
Response Tune: " 2 seconds to raled accuracy 

Ra:I$l11IQI 

Ringe Rualulion 
AC~IKY: ±I~ or R ~D ' DIDlIs) 

21 " 3200 0010 01"".2 0 5 .. + 2 
32000 10 
32 ~n 100 07". 1 0.5" .1 320 ~n 1000 
32 Mil '"0 
32 "0 10kO 25". 1 2 0'J10. 1 

Open Circu it Voltlge: Q Y 
Full SCIII Volllg.: 1lO;440 mV on all ranges except " ' .4V on 32 MCl range 
Input Proltction: SOOY de or rms ac 
Response TIm.: " Is up 10 320 kO.1lO;2s up 10 3 2 MO. " lOs up to 32 MO 
to ra1ed accuracy 

COnl lnuily 
Tbreshold: Approximately ISO ohms 
Aud l ~11 Tone: Conlinuous lone lor continuity 
DispllY: Less Illan 100 iOOicates continuity, OL (overloadl indicates 
open-Circuit, approximately 20.000 otvns or higher 
Responu Tim. : Approximately 100 ms 

01"1 Till 
T.st Current: Approximately SOO pA for a normal lorward biased diode 
Audibl. Toni: Briel tone for normal forward biased diode or semicooductor 
junction 
OlspllY: An indication 01 approximately .600V for a normal forward biased 
silicon diode or semiconductor funcllon and OL (overload) for a normal 
reverse biased diode or semiconductor junction 
Rnponse TiRII: Approximately lOOms 

Allliog DlspllY 
Mtuur.menl RII. : 23 measurements per second 

"Touch-Hold" 
Fluke 23 only. Pushbutton activated mode. Automatically holds stable 
reading of voltage. resistance. or currenl indefinitely even If test probe is 
removed. Reading updated by toucl'ung probe to Other lest points. 

General Specilicalions 
MIX Common Mode Volllg. : loooV de or peak ac 
Tempera1llr.: O"C to 50"C operating: -4O"C 106O"C non-operaling 
Tlmpmtuf! CoeHiclent: 0.1 x specified atCUfaCy per "C from 18"C to O"C or 
28"C to SO"C 



Rllalin "umi~jty: " 70\ to sere, ~90'4 to 350(; except ~O" using 32 
MO """ 
Salety: Protettion Class II per lEe 348, Ul 1244 listed and VOE 0411 
licensed 
Power: Single 9V battery, NEOA 1604 9V 
Blnuy lift: More Illan 2000 hours (alkaline) or 1600 !lours (carbon-zinc) . 
"Sleep Mode" extendsbattety life when yoo lorget to lum powefofl. Sleep 
mode activates alter approximately 1 hour (5 min in diode test) 
Sizl: 166 mm l x 75 mm W)( 28 mm H (6.55 in x 2.95 in x 1.12 in) 
Weight: 0.28 kg (0.63 Ib) 
Includl~ : Tl 70 Test l eads, rnallual, warranty card , battefY. spare luse 
(installed). and alligator clips. 

Mod.ls 
Flub 21 DMM willeeper. wl3-year warranty 
Flukl 23' OMM w/Touch-Hold, wl3' year warranty 
' Includes eTO MulllfWrpose MoIstllr 

Accessories [AI&D '" IIIg' 631 
e10 Multipurpose Holster 
eso Softcase 
Tl70 Replacement Test leads 
Y8134 Deluxe Test l ead Kit 
Y8140 Test lead Set 
83RF RF Probe 
85RF RF Probe 
80K-6 HV Probe 
80K-40 HV Probe 
Y8101 AC Corrent Probe 
801·400 ' AC Current Probe 
80i-410 DC /AC Current Probe 
801-600 ' AC Current Probe 
Y8100 DC /AC Current Probe 
80T -150U Temperature Probe 
80TK Thermocouple Module 
LeA·IO' line Current Test Adapter 

'Umlled 10 ... . 320 Amps with Fluke 2! 
Also see p9ge 284 for more .ccessory Inform9#on. 

Handheld Multimeters 
Fluke 21 / 23 

Service & Support 
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Handheld Multimeters 
Fluke 25127 

Fluke 25 STO 

Fluke 25 & 27 Analog / Digilal & Rugged 

• 0.1 % basic de accuracy and 30 kHz ae response 
• 3Yrdigil , 3200 count display 
• 31 segment bar graph fOfpeaking, nulling, capacilorcheck-

jng, and other changing signals 
• Auto Of manual range selection 
• "Touch Hold" to capture and display readings 
• Tests insulation resistance to over 10,000 MO 
• 1000 hour battery life 
• Continuity beeper 
• LCD symbols annunciate range and modes 
• Overload protection including a fused lOA input 
• 2 year warranty 
• Rugged ~O" ring sealed case withstands harsh environments 
• Separate sealed battery/fuse door gives easy access 
• Superior EMI shielding 
• -1 50 to 55"C operating range 
• ~Mjn-Max" Mode stores highest & lowest readings (27 only) 
• "Relative Mode" displays only changes in readings (27 only) 
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Fluke 27 STO 

Rugged 
Plant maintenance electricians, field 5efVice technicians, electrical 

equipment installers, and outside equipment installers will find these 
instruments rugged, reliahle, and easy to use while providing all the 
accuracy and features needed for almost any application. 

Designed to meet military specil ications of Mll-STO-28800 for Style 
A, Class 2 Instruments, the Fluke 25 and 27 third generation Analog /Digi
tal Mullimeters per10ffil under the extremeso! heat , cold, humidity, shock, 
electromagnetic interference, vibration, and downright abuse. 

Tile Fluke 25 and 27 are built with cases twice as thick as any other 
OMM we build. The cases are waterproof to 3 feel of water lor one hour, 
resist many industrial chemicals, and won't sustain a lIame when put to 
the blow torch test. 

S.I, 

Electrical and safely protection exceeds the world's toughest safety 
standards. 

Auloranging 
With autorangino, you choose the function you want and the meIer 

automatically selects the range with the greatest accuracy and resolution. 
Symbols on the liqUid crystal display remind you what is being measured 
and the range of measurement . 



Manual Range 
Since repetitive go-no-go tests and peaking/dipping adjustments are 

more easily done using one range, the manual range function will prove a 
real boon to users making these tests frequently. Touching the pushbutton 
once prevents the meter from changing ranges. Pushing the button again 
changes the range, and holding the bultan down for a couple 01 seconds 
restores the "Autorange" function. 

Audible Tones 
A continuous audible tone provides a fast check forcont inlJityof currelll 

paths having 150 ohms or less. 
A brief lone indicates a voltage drop of about 0.6 volts. the normal 

forward bias for semiconductor devices. 

Touch Hold 
"Touch Hold" captures a reading and displays it trom memory even alter 

the probe has been removed from the circuit. As soon as the reading 
stabilizes, the meter makes a distinctive audible chirp and holds the 
reading. "Touch Hold" reduces the chance of circuit damage when a probe 
slips and contacts two points at once because you can concentrate 011 
touching the right test point and nothing else, "Touch Hold" reduces the 
risk of electrical shock and also gives the user time to log the reading if 
needed or refer back to the reading before the next measurement. 

Mini Max Mode 
The 27 can be connected to record minimum and maximum values that 

will be stored in memory for an extended period, such as over a weekend: 
useful for mooitoring in the absence of chart recorders. 

Rel,live Mode 
Often a technician will need to know how much one reading differs from 

another. By taking lhe first reading as a relerence then pressing the "REL" 
button, the succeeding measurements will display only the deviation from 
the relerence. 

Specilicalions 

DC Voili g. 

RI"III RWllu111Ml Accu racy: 
±i", .1 Rdg • Dig lll ] 

320.0 mV 100 ~N 
3200V 1 mV 
32 ,OOV 10 mV 0.1" + 1 
32D.DV 100 mV 
' OOIIV IV 

Inpullmpedante: 10 MO in parallel with < 100 pF 
Norm.1 Mode Noise R.j.l;llon: >60 dB at 50 Hz or 60 Hz 
Common Mode Noise Rej!l;Iion: > 120 dB at dc , 50 Hz or 60 Hz; ~1 kO 
unbalance 
Onrlo.d Prllttclion V: 1 OOOY rms 
Onrlolli Proltcl ion mV: 500Y rms 
Response Time: ';;;;2s to ra ted accuracy 

AC VOItIYI 

Ring, RQIIlulioA 
wrley: ±1'Ib.t Rdg • Olgitsl 

411 Hz·t kHz 2 kHz- IO kHz 10 kHz-30 kHz 
320.0 mV 100 JlV 
3.200V 1 mV 

0.5" + 3 2" + 3 4" + 10 32_00V HlmV 
320.0V 100 mV 
10011V IV I" + 3 3" + 3 Not spec'd, 

Handheld Multimeters 
Fluke 251Z7 

Input lmpedante: 10 MO in parallel with < 100 pF 
Common Mod. Noise Rejection: >60 dB from dc to 60Hz; ~1 kO unbalance 
OverlOld Prottclion V ,,: l000Y nTIS (101 volt-hertz max) 
Overlaid ProtllC1ion mV IC: 500V nTIS (101 volt-hertz max) 
RespOII$II Time: ~2s to rated accuracy 

DC CUrrenl 

Rlngl RQIIlutioR Awrley Typltll 
±I'to 01 Rdl • Oig!tll Bur~en Veilige 

320.0 /lA 0.1 JlA 0.5 rnV //lA 
3200 JlA 'p' 0.5 mVIJIA 
32.00 mA 0,01 rnA 0,75% + 2 5,6 mV/mA 
320.0 rnA 0,1 rnA 5.6 mV/rnA 
10.ooA O,OIA 50 mV/A 

Input Pro!lclion:JjA/mA ranges, 630 mAI250Y luse in series with 3A1600Y 
luse: 10 amp range, 20A/600Y luse 
ResponH Tim.: ~2s 10 rated accuracy 
AC Current 

A~rley Typltl l 
R'III~ RQII!ulion ±1'Ib 11 Rd, • Digitll Burd •• Yulll,~ 

320.0 /lA O,I/lA 
3200 JlA 'p' 
32.00 rnA 0,01 rnA 1.5% + 2' 
320.0 rnA 0.1 mA 
IO.OOA O.OIA . 40-1000 Hz 

Onrlold Prolel;lion: Same as DC Current 
Response TIme: ,.;;.4s to rated accuracy 

ReslstlnCe 

R'''IIe RISOluliOi RIlJIDIUI 
Tim. 

320.0Cl O.ICl 6, 
3.200 kCl In 
32_00 kCl IOn 2, 
320.0 kCl loon 
3.200 MCl Ikn 
32 .00 MCl 10 kCl 6, 

OverlOId Protection: SOOV nTIS 
Open Circuil Tn l Voltage: < 2.8V de 

D,S mV//lA 
0_5 mV//lA 
5.6 mV/mA 
5.6 mV/mA 

50 mV/A 

''''''Y ±I'" Dr R'g • Digiti) 
0.3'110 + 2 

0.2'10 + 1 

1% + I 

full Scal. Voltage: Up to 3.2 MO < 420 mV dc; 32 MO < 1.3Y dc 
Conductlnce: Measures up to 32.00 nS (to 100,000 MO) with 0,01 nS 
resolution accurate 10 ± 1 % + 10; full scale voltage < 1.3V dc. Response 
Tim.: ~6s to rated accuracy 

Diode TesVConlin~ lty Tut 

0ltr10i' 0,.. Circu li Typltl l TQ1 Dllpl,y 
ProtecllOR TUI VoliJtl Currll! VollIg' 

0.7 mA O.DV 

500V rrns <3.3V de 
D.5mA D.SV 
0.3 mA 1.2V 
0. 1 mA 2.0V 

General Specilic'lions 
MINI MAX Mod. 127 only): Records the digital display readings (updated 
twice per second) 
DispllY: 3lfrdigits 3200 counts autopolarity, autozero 
Common Mode VoU.ge: 1 DOOY between any terminal and earth ground 
Shock. Vibrilion .nd Wiler Reslslme: Per MI L-T -28800 Class 2 Slyle A 
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Handheld Multimeters 
Fluke 25/ 27 

Tem,entur.: StOfage -55"C \0 85"C: Operation -15"C to 55"C 
T.mperl!ur. COtHicient: OI l( (speclhed accuraty) per "C lor temperatures 
< 181; or > 28-C 
EletirD-M.gutic Interllrenea IEMII: The 25 & 27 meet Mll-$ro-461 for 
RS03 (radiated susceptibility to W{meter trom 14 kHz 10 1 GHz) and 
RE02 (radiated emissions) 
Rel,tive K~m jCllty: 0% to 95% (DOC 10 35"(;): 0% to 70'4 (35"C to 55"C) 
Pawlr: Single 9V NEOA 1604 or 6F22 or 006P 
Blnery lif. : > HlOO hours typical 
Sanery 11III1calor: Symbol/irst displayed when 60 hours of lile remam 
Sifely: Prote<:llon Class II per lEe 348, ANSI C39 5, Ul 1244 lis ted and 
VOE 0411 licensed . Meets MI L-STD-SI OC, Method 511.1, Proce
dure/Explosive Atmosphere Test 
Siz.: 2 2 In H x 3.75 m W l( 8 In l (56mm x 95mm x 203mm) 
Weight: 1 6 Ib (0 75 kg) 
C20 Cu. Sill: 4 10 H x6inWl( 10.3m l(1021T1T1 H x 152mmWx252mm l) 
Nol.: Case IS 13 In (33Omm) l Including handle 
Wmlnly: 2 years: calibrallon guaranteed for one year 
Intludes: Battery, TL70 Test leads, Iwo insulated alligator dips, spare 
fuse, afld Operator's manual 

Available in dark OOlber (STD model) or yellow (VEL model) 
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Models 
Fluke 25 STD Multimeter 
Fluke 25 YEL Muitimeter 
Fluke 21' STD Multlllleler 
Fluke 27 ' YEl Multimeter 
'MINI MA X recofdmg end RelelMl Mode 

Accessories (At$O '" pg. 631 

C20 Hard Carrying Case 
C25 Solt Carrying Case 
Tl70 Replacement Test leads 
Y8134 Deluxe Test lead Kit 
Y8140 Test lead Set 
83RF 100 MHz RF Probe 
85RF 500 MHz RF Probe 
BOI(-6 High Voltage Probe 
BOI(-40 High Voltage Probe 
Y8 1 0 I AC Current Probe 
BOI-400 AC Current Probe 
BDi-41 0 OC/AC Current Probe 
BDi-600 AC Current Probe 
BaJ-IO Current Shunt 
BOT ·lS0U Temperature Probe 
BOll( Thermocouple Module 
LeA· IO line Current Test Adapter 
Also see page 284 for more accessory information. 

Service & Support 



® Fluke 13 

"" 
The Fluke 73 
• 3Y2 digit. 3200 count display 
• 31 segment analog bar graph 
• 0.7% basic de accuracy 
• Single rotary switch control 
• AUloranging selection 
• 2000 hours 00 a single g' val! 

battery 
• One current range' 10A 
• ·Sleep Mode- if Dattery not switched 

olf 
• Tough textured case resists grime 
• 3 year warranty, 1-year calibration 

cycle 
• Ull244listed, VDE listed 

fluke 75 (NSN 6625-01-243-66aJ) 
FtUle 77 (NSN 6625-010168-6856) 

Handheld Multimeters 

239.9"C 

. . , , 

Fluke 75 

"" 
The Fluke 75 
• 3Y2 digit . 3200 count display 
• 31 segment analog bar graph 
• 0.5% basic de accuracy 
• Single rotary switch control 
• Autoranging selection 
• 2000 hours on a single g'volt 

battery 
• Three current ranges: l OA , 320 

rnA , and 32 rnA (ideal lor 4-20 rnA 
current measurements) 

• ·SIeep Mode~ if battery not switched 
olf 

• Tough textured case resists grime 
• 3 year warranty, l-yearcaJibration 

cycle 
• UL 1244 listed, VDE listed 

Plus 

• Continuity beeper 
• "Range Hold" manual range 

selection 

Fluke 73175/ 77 

3D 3.BYAC 
, I . 

Fluke 77 

-
The Fluke 77 
• 31h digit, 3200 count display 
• 31 segment analog bar graph 
• 0.3% basic dc accuracy 
• Single rotary switch control 
• Autoranging selection 
• 2000 hours on a single 9'volt 

battery 
• Three current ranges: lOA, 320 

rnA, and 32 rnA 
• "Sleep ModeM if balterynol switched 

off 
• Tough textured case resists grime 
• 3yearwarranIY, I-yearcalibration 

cycle 
• Ull244 listed, VOE lisled 

Plus 

• ''Touch Hold" (palent pending) 10 
capture readings 

• Multipurpose protective holster 
• Continuity beeper 
• Range Hold 
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These digital mu1timetflfS with analog bar graph display utilize the latest 
advances in microcircuit technology without compromising quality or 
capabilily. The result is a series 01 meters witt.. features never before 
lound, not even on expensive instruments. 

Digilal/Analog 
The Model 73, 75, and 77 provide a 3200 count digital display Ihat 

givesexteoded resolution. and a 31 segment bar graph that reacts 1 0 times 
faster Ihan the numerical display, allowing you to make peaking and 
dipping adjustments easier than with digital-only OMMs. 

Auloranging 
With autoranging, yGU choose the function yOtJ want and the meter 

automatically selects the range with thegrealest accuracy and resolution. 
Symbols on the liquid crystal display remind you what is being measured 
and the range of measurement. 

Range Hold 
Since repetitive ~o-nO' !lO tests and peaking/dipping adjustments are 

IOOfe easily done USing ooe range. the manual range IlIICtion wilt prove a 
real boon to users making these tests Irequently. Touching the pushbutton 
once prevents tile meter from changing ranges. Pushing the button again 
changes tile range, and holding tile bulton down for a couple 01 seconds 
restores the MAutorange~ function. 

Audible Tones 
A continuous audible tone provides a fast check for continui ty of current 

paths having ISO ohms or less. 
A brief tone indicates a voltage ~op of about 0 6 volts, the normal 

lorward bias for semiconductor devices passing about 500 microamps. 

Touch Hold 
"Touch Hold" captures a reading and displays it from memory even after 

the probe has been removed Irom the CIrcuit. As SOOfl as the reading 
stabilizes, the meter makes a distinctive audible chirp and automatically 
holds the reading. "'Touch Holer reduces the chance of circuit damage 
when a probe slips and contacts two points at once because you can 
concentrate on touching the right test pomt and nothing else. ~Tooch Hold" 
reduces the risk of electrICal shock and also gives the user time to log the 
reading il needed or refer back to the reading before the next measurement. 

Mullipurpose Hol,ler 
Our multipurpose holster is made of a tough resilient plastic that snaps 

over the instrument . protecting it Irom even the most severe shock. Both 
test leads may be snapped inlO the holster in a position so only one hand is 
needed to hold both the meter and probe tip in contact with the test point. 
You can also hang the meter on your belt or for easy viewing while probing, 
lilt it back on its bail for bench use. 

Specilications 

Accuracy specifications apply for 1 year ailerpurchase or recalibratioo 
when operated in a temperature of 18ee to 28"C and a relative humidityol 
up 10 9O'!t (80"4 for 32 MO resistance range) unless ottlerwise noted. 
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DC Yall.g. 

' .... RQllIuUII 
AccIIrlCY; ±f"le " RII • Olglll) 

73 " 11 

320 m' 01 rnV ,,, 
1 m' 0.1" + 1 0.5"+ 1 0,3\ + 1 

32' 10rnV 
320V lOOrnV 

1000' IV 0.8\+ I 0.6\+ I 0.4\+ 1 

Inpul Ruist.nee: 10 M!l 
Horm.' MlMle Hoise Rejection: ~O dB at SO Hz and 60 Hz 
Common Mode Hoise Rljection: ~1 20 dB lor dc, SO Hz, and 60 Hz 
OVIIIOId Proteclion: SOOV dc or rms ac for 320 mY range and 1 OOOV de or 
750V tmS ac lor other ranges 
RuponA TIIIII: ,,1 second to rated accuracy 

AC Volt.ge IARng.·Senalng, RMS-lndlcatl""J 

' .... , ...... ACCIiIKy: ±1"Ie" RII • DII III) 

3.2V 1 m' 
32' 10rnV 
320V lOOrnV 
750' IV 

• 45 Hz 10 500 Hz 
" 45HI'01~Hz 

" 15 11 

3" + 2' 2110 + 2' ,.. 2 

3\ + 2" 2\+ 2" 2110 + 2" 

Typlc,' freQu.ncy response IS -O.S dB " 10 kHz on /II. 32V and 320V ranges 
lind ±3 dB al 5 kHz on Ihll 3.2V and 750V "nga. 

Inpullmpecl.nee: 10 MO and :S;;;50 pF on all ranges 
Cornman MOIl. Naill R'ildiol: ;;;-so dB de to 60 Hz, 1 k!l unbalance 
ORrlOid ProltcliOl: loooy dc, 750V rms ac 
Response Time: :S;;;2 seconds to rated accuracy 

DC CUrllnl 

' .... Rllllutill 
Acarracy; ±f"le " RII • DlIIII) 

" 15 11 
32 rnA 0.01 rnA 1.5\ + 2 1.5'110 + 2 
320 rnA o I rnA - ,.. 2 ,.. 2 
lOA lOrnA ,.. 2 1.5\ + 2 1.5\+ 2 

Volt.g. Burd.l: O.2V on 32 mA range, 2.0V max. on 320 rnA range, O.SY on 
lOA range 
Input Prolution: 630 mAl2S0V fuse in series with 0.360 fusible resistor for 
300 rnA input; lOA input unlused 
Rtsponu Time: :S;;;1 second to rated acct.I'3cy 

AC CurrtnlIAmal.-Slllllq RMS·lndiCilillll 

Ring. Rlllltgll .. 
Accuracy: ± 1"Ie II RII • 0111111 

" IS 77 

"rnA 001 rnA 
,,, rnA 0.1 rnA - 3"Ao + 2" 3"Ao + 2" 
lOA lOrnA 3\ + 2' . 45 Hz 10 I kHz 

VolI.g. BIr~I1I: 0.2V on 32 mA range, 2.0V on 320 rnA range, O.SV on IDA 

""" Inplll ProlKlioR: 0.63A/250V luse in series with 0.360 lusible resistor for 
300 rnA input; lOA input unlused 
Responu Tim.: Q seconds to rated accuracy 



Rul,lance 

'''' R_IIli .. 
ACCllflC'(. ±I%" R ... flllllI ) 

73 7' 77 

3200 0,10 ,'\ + 2 0.7'\" 2 0.5' + 2 
32000 10 
32 k!l 100 I' . I 07'\. 1 0.5\+ 1 
320 kO 1000 
3.2 Mfl ao 
32 Mn 10 kO 3'110 + 1 25' + 1 2.0'110 + 1 

Open CirculI VollaGe: :;;:;31J 
Full Scale lIolI.ge: ";;440 mV on all ranges except " 1.4V 01132 MO range 
Input ProlllCllon: SOOV de or nns ac 
RlSponSi Time: I1O; l s up to 320 kn, "25 up to 3.2 MO, " lOs up 10 32 MO 
to rated accuracy 

CaIIIIlllIIy 
llInwl.: ApprOl(imalely 150 ohms 
Audible TOM: Continuous tone for cootiouity Fluke 75 and 77 only. 
DIsplay: less Ihan .100 indicates cOillinuilY, Ol (overload) indicates 
open-circuil, approximately 20,000 ohms or higher. 
R.sponH TIIM: Approximately 100 ms 

Diode 1m 
Tel l Curr. n!: Approximately 500 /JA lor a normal forward biased diooe 
Audible Ton.: Brief lone for normal forward biased diode or semiconductor 
junction. Fluke 75 and 77 ooly. 
Display: An indication of approximately .600V lor a oormal fOfWard biased 
silicon diode or semiconductor fuoctlon and Ol (overload) for a nOffilal 
reverse biased diode or semiconductor juoction 
RlspollSt TI",,: Approximately 100 ms 

Aulog DIIfIIIY 
Mwur,lIIIftI R.t,: 23 measurements per second 

··TOIIcII-Hollf'· 
Fluke 77 only. Pushbutton activated mode. Automatically holds stable 
reading of voltage, resistance. or current indefinitely even If test probe is 
removed. Reading updated by touching probe to other test points. 

General SpecilicatiDns 
Mu Common Molle VOltage: lOOOV de or peak ac 
Telllpmtar, : O"'C to soot opefatiog: -400c to soec non-opefatiog 
T'lIpmlllr, COIfIicl'lI: 0.1 x specified accuracy per "C from lao{; to O"C or 
2ao{; to 5O"C 
R.I.Iin H~mi~jty: QO'll to 5O"C. !10;90"4 to 35"C except ~ using 32 
"0 ".,. 
Sa'tty: Protection Class Ii per IEC 348. Ull 244 listed and VOE 0411 
licensed 
Powtr: Single 9V banery, NEDA 16().4 9V 
Bantry Uf,: More than 2000 hours (alkaline) or 1600 hours (carbon-zinc). 
"Sleep Mode" extends battery li fe when you forget to tum power oil. Sleep 
mode activates alter approximately 1 hoor (15 min in diode test) 
Sill: 166 mm Lx 75 mm W x 28 mm H (6.55 in x 2.95 in x 1.12 in) 
Weiglll: 0.28 kg (O.63Ib) 
In~l~detl : TL70 Test leads, manual , warranty card , plus battery and spare 
fuse (installed). Also C70 Holster included with Fluke 77. 

Handheld Multimeters 

Models 
FI~k. 73 DMM w/3'year warranty 
Fluk.75 DMM w/beeper, w/3-year warranty 
Fluk. 77* DMM wlTouch-Hold, w/3-year warranty 

"/m;/udu C70 Multlpurpou HoI"., 
Accessories [Atso _ pig. 63) 

C70 Multipurpose Holster 
C50 Soft Carrying Case 
Tl70 Replacement Test Leads 
Y8134 Deluxe Test Lead Kit 
Y8140 Test lead Set 
83RF RF Probe 
85RF RF Probe 
80K-6 HV Probe 
80K·40 HV Probe 
YaIO!* AC Current Probe 
801-400· AC Current Probe 
801-41 0· DC /AC Current Probe 
801·600· AC Current Probe 
YSIOO DC/AC Current Probe 
80H50U Temperature Probe 
80lK Thermocoople Module 
LCA·! 0 Line Current Test Adapter 

"No/ llpplicllble 10 Fluke 73 

Service & Support 

Fluke 73175177 
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B025A 

-
(NSN 6625-01-147-6182 ) S025A 

B025A Mullim,l,r NSN 6625-01-147-6IB2 

• Designed for MIL+28800 Type II. Class 2, Style A 
requirements 

• 3'h-digit. 3200 count display 
• 31 segment bar graph lor peaking, nulling, capacitOf 

checking. and other changing signals 
• 0.2% basic de accuracy 
• "Touch Hold" to capture and display readings 
• LCD symbols annunciate range and modes 
• Safety designed with extensive overload protection, non

metallic case, recessed input jacks 
• Rugged sealed construction keeps oul dirt, water, and 

contaminants 
• Comes with C20 Ruggedized Hard Case and test leads 
• tOOO hour battery life typical 
• One year calibration interval 
• Two year warranty 
• Fast auloranging or manual ranging 
• Range hold 
• Continuity/diode test beeper 
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Oesigfled lor use in harsh mili tary environments. the 8025A of fers the 
performance and accuracy of a digi tai muUimeter with the speed and 
dynamic measurement capabiiity of an anaiog meter. Avaiiabie through 
Fiuke Saies Oflices (see page 243 for iisting). the 8025A oliers bench 
instrument performance in a convenient hand-held package. 

3200-Counl Olgilal Display 
The 8025A 31h-digit (3200 count) display equals the resolution of a 

41h-digit meter for readings between 2 and 3.2. 20 and 32, or 2000 and 
3200. 

The analog bar graph allows quicker. easier testing for erratic or 
unstable signals. II updates ten limes faster Ihan the digital display. 

Auloranging 
Simplifies and speeds up the use of the meter. No need 10 decide what 

range 10 use or to wait for long range-changing delays. Manual ranging is 
also included . 

Audible Conlinuily/ Diod, Tesl 
Wiring. diode. and transistOf checks can be done quickly Without 

looking al the display. 

Touch Hold 
You can take readings of crilical circuitry while keepiog yw- eyes on the 

probes and circuit. Using standard lest leads. the 8025A captures your 
measurement. beeps. locks the reading in the display for viewing. and then 
automatically updates whef1 a new measurement is taken. 

Solely 
Safety is designed in with extensive overload protection. high eoergy 

fuses. fused lOA range. non-metallic case and bail . recessed input jacks. 
safety-designed test leads. and no fuses to replace fOr voUage and 
resistance overloads. 

low Power Resistance 
tn·circuit resistance measurements can be made without turning on 

diodes or transistors. 

Display 
liquid Crystal 
Dlglt.I Di$pl.y: 3200 counts plus polarity indication. updated 2 times per 
",,,,,d 
An.lag Displ.y: 31 segmenl bar graph plus polarity indication. updated 25 
times per second 
"nnUII(:I,Iorl : k. M. 0 (Ohms): (Hold): (low battery): (manual range): 3. 
30. 300 (range indicators): nS (nanosiemens) 

SpeciliCilions 

Basic electrical specifications are defined for the temperature range of 
18"C to 28"C and relative humidity up to 95%. for one year after 
calibration. 

Rlngl Ruolu!Io8 Accuracy: 
±("4 or Rft • Digits) 

320.0 mV 100 IJV 
3200V 1 mV 
32.00V 10mV 0.2'110 '" 1 
320.QV l 00mV 
1000V IV 



I.,.t Impeanee: 10 MO nominal 
Normal Mode Hal .. R.jectlo.: >60 dB at 50 Hz and 60 Hz 
Common Mo~. Nolu R.jlCl lon: > 120 dB at ck: , 50 Hz and 60 Hz: os;;; l kO 
unbalance 
OverloN ProIlCllo": 10001/ rms; 5001/ rms on 320 mil range 
AC Vol .... 

..... . ..... AccIrxy: ±1'Iio ., "" • 0ililsl 
40 lIz·f kill ! klll· IO kill 10 klll·3D kill 

320 0 mV 100 IIV 
3 200V , mV 

O.S" + 3 ". 3 . .. + 10 
32.OOV 10ml/ 
3200V 100 mY 

,000V 1V , ,, + 3 3' + 3 Not spec'd. 

ColVlnl., T.".: AC coupled. 3vtfi1ge sensing, cali brated to read rms value 
of sinewave 
Inpul IIII,...1ICt: 10 MO nominal in parallel with 10;100 pF 
Common Modi R'lecUM Rill.: >60 dB, DC to 50 Hz. ~1 kO unbalance 
OvtrlDld Prot.cUon: 100011 rms, 5001/ rms 011320 mV range; 101 volt-hertz 
maximum 
DC 1M AC Currllll 

T .... ' 
AcaIrJcy: ±1'IIo II R., • Dltlla) ..... ..... .. .... At _racy .... OC-..., 

40 liz .. I kill 
320.0 pA 0.1 pA 160 ml/ 
3200 p' 'p' 1.6V 
32 00 rnA tap" 180mV 0.75" + 2 1.5" + 2 
320.0 rnA l00pA 1.8V 
10.00A lOrnA 0.51/ 

(tmlou ProllClloR: /lA/rnA ranges: 630 mAf250V fuse in series with 
3A1600A fuse . Amp range: 20A/600V fuse 

Ralstaa .... . ..... Acalrtcy; ± I%" Rill • 01,111) 

320.00 O.lCl 0 3 .. + 2 

32001< '0 
" 00k ,on 

02"t.+ 1 
3" Ok '000 
3.2001.1 TkO 
32 001.1 10 kO , ..... , 
32.00 oS 001 nS 2"JI, "" 0 

OvtrlOid Prolection: SOOV rms 
Fun SCile Volllg.: < 420 mV up to 3.2 MO ; < 1.3V up to 32 MO 
O,.n Circuli Voltag.: <2.8V (-!5"C to 55"t) 

010* Till: ~ CutlIIiIy 
DIM. Tut iNiCIIIo.: Displays yoltage drop; 0.5 rnA nominal test current at 
0.6V: 2.08V fun scale 
COIIIlllllily IIIIIIClUo,: Continuous audible tooe lor test resistance below 150 
ohms. Momentary tooe lor test yoltage dropping below 0.7V (typical 
silicon diode threshold) 
Opa Circuit Vollao': < 3.3V (-15"C to 55"C) 
Ovtrlon Proltctio.: 500V rms 
Rupoau nN: :s<;;2s 10 rated accuracy except :S<;;6s to rated accuracy or 
lowest and highest resistance ranges, and conductance 

Handheld Multimeters 
B025A 

Genml Specifications 
Mulmum Volug. to bt 'ppll" to .ty t.rmlul: loooV with respect to earth 
ground 
Powtr RlCjulnm.nl, : Single 9V battery NEDA 1604 
Batt.ry lifl: 1000 hours typical. Battery symbol lirst displayed when at 
leasl 60 hours of battery lile remain 
IlIItrImtId Sizt: 56tm1 H x 95mm W x 203nvn l (2.2 in H x 3.75 in W x 8 in l 
C20 C.u SIZI: 102mm H x 152mm W x 262mm l (. in H x6 inW x !O.3l 
Hot.: Case is 330mm l (13 in) including handle 
Wlighl: 8025A alooe is O. 75 kg (! .6Ib) with case and accessories 1.5 kg 
(3.2 Ib) 
Storlg. Tlmplrlturt: -55"C to 85"C 
oper.llng T.mp.rltur.: -15"C to 55"C; operates to -4O"C lor 20 minutes 
when taken Irom a 2O"C environment 
T.lllptrlillr. Coefllcrlll: 0.1 x the applicable accuracy specilication per "C 
(for temperatures < 1SOC or > 2SOC) 
EIKlr.-M.gnetlc lal,fllr'D [EMI): The S025A meets Ml l -STO-46! lor 
RS03 (to IV/meter Irom 14 kHz to 1 GHz) and RE02 
SlIock. VibnliOl. "1I1II1~ 11y 1l1li WII.r Rnill.",,: Per Mll-T-28800 lora Style 
A, Class 2 instrument 
Includ.d: Battery. Tl70 Test l eads. two insulated alligator clips. 
Instruction Manual. and C20 Ruggedized Hard Case (includes operator's 
decal) 

Model 
8025A Mullimeler (NSN 6625-01 -147-6182) 

Accessories [AISClIll pgl 63) 

C25 Solt Carrying Case 
Tl70 Replacemenl Tes! Leads 
Y8t34 Deluxe Tesl lead Kit 
80K-6 High Voltage Probe 
80K-4o High Voltage Probe 
83RF 100 MHz RF Probe 
85RF 500 MHz RF Probe 
Y810t AC Currenl Probe 
801-400 AC Current Probe 
aOl-41o DC/ AC Cunent Probe 
SOI-600 AC Current Probe 
Y8100 DC /AC Current Probe 
aDJ· I 0 Current Shunt 
8oT-150U Temperature Probe 
80TK Thermocouple Module 
LeA-Io Ltrle Current Test Adapter 
Also see page 284 lor more accessory Information. 

Service & SUppo~ 
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(NSN 6625-01-131-8586) 80248 

80248 More Than a OMM 

• 3YJ-digits (2000 counts) 
• High speed audible continuity (50 #S response) 
• Peak-Hold (10 ms response) 
• Temperature (with any K-Iype thermocouple) 
• Logic level detection 
• Conductance 
• 0.1% basic de accuracy 
• 2-year warranty , 2-year cal ibration cycle 
• Full overload protection 
• Fast ac or de transient capture 
• Shock and vibration per MIL-T-28800, Class 5 
• Tilt bail with delent position 
• Ul1244 listed 

Designed with tile lield service technician in mind, this instrumefll 
provides a unique combination 01 functions that reduces the number of 
tools needed for on-location repairs. Temperature capability (use any K 
Ihem1ocouple). peak-hold (measure molor starting currents or line 
transients). and a logic level indicator in combination with features more 
commonly found on OMMs will make this multimeter an integral pan of 
any customer service tool kit 

The 80248, like all Filike handheld DMMs, will withstand the rigors of 
field service. 11 is lIsed around the world by people who demand 
exceptional performance, reliability, and Nggemess. 

52 

Continuity Tesl, 
The 80248 indicates circllit continllity in two ways, lIsing either the 

conductance or resistance ranges The LCD display shows a ... symbol 
for an open and .. for continllity. Also, an audible 'beep~ will sound 
when continllity is detected - useful when you cannot see the LCD 
display. Both types of indicators lise a pliise-stretcher cirClIit so that even 
momentary shorts or opens as brief as 50 microseconds can be detected . 

Peak·Hold 
This fllnction works for de or ac voltageor current measurements and is 

for capturing transient dc peaks or ac surges. For dc, the most positive 
value will be displayed on the LCD. and peaks typically as short as 2 ms 
are captured. Average-sensing, rms-indicating techniques are used lor ac 
for transients as short as 150 ms lor 48 to 450 Hz wavefonns. The 
decay-rate of the display is less than one digit per second. 

This feature is especially useful for measuring voltage pulses in 
electro-mechanical equipment or surge currents in electric motors. 
Currents as high as 600 amps may be measured using the optional current 
transfo nner 80i-600 cfamp-on ac current probe 

Temperature 
The 80248 directly displays temperature (in degrees Celsius) when 

used with optional K-type thermocouples. The input of the 80248 has a 
temperature-compensated reference junction. 

Temperatures from -2crt to +1265"C can be measured depending on 
lhe K-type thermocouple used. The Y8102 is a sheathed probe. good to 
+925"C. for liquid immersion or penetration measurements. The Y8103 is a 
bead thermocouple, good to +260"C, for air or gas temperature 
measurements. The Y8104 is a lennination kit lor attaching any K-type 
thermocouple to the 80248. 

Now you can measure component heat rise, motor temperatures, 
heating and cooling equipment. etc. 

Fluke's high-resolulion semiconduc tor temperature probe. the 
80T -t50U, wifl also work with the 80248 as well as all other Fluke DMMs. 
11 has beller resolution and accuracy bot covers a smaller temperature 
range (to +IScrt or +3~F). The 80T -tSOU is suited lor surface, air, and 
some liquid immersions. 

logic l.vel D.leclion 
This function serves the same purpose as an oscilloscope or logiC probe 

in detecting level transillons thaI last 50 microseconds or longer. 
A pulse streIcher is used 10 detect low-duly-cycle pulses. 

AUDIBLE 
"'II) ,,,1)) "tI)) " II)) " 11)) TONE 

• • • 
DISPLAY - .. -• • • • • 

TYPICAL +D.BV ~------- - - ---- -
INPUT OV SIGNAlS 

Conductance 
This unique Fluke feature enables the user to make high resistance 

measurements. up 10 10,000 Mn. Conductance is useful for tesling high 
value resistOfS. leakage in cables, diodes, printed circuit boards. and 
connectors. 



Other Features 
Fluke engineers have designed extensive protective circuitry into the 

80248 so thaI it will not be damaged by accidental overloads or operator 
errors. 

The 80248 has a 2-year calibration cycle and is covered by a 2-year 
warranty on parts and labor. It service is required, there are Fluke 
authorized service centers around the world to help you. 

You can expand the measurement capabilities of the 80248 with 
optional accessories. 

Specilicalions 

All accuracy specifications apply lor two years after purchase or 
recalibration when operated in a temperature of 18Ge to 280C and a 
relative humidity 01 up to 90%, unless otherwise noted. 

DC Volt.g. 

RIItgI Ruolutlon ... "" 
200 mV l00pV 
2V I mV 
20V 10 mV ±(O.l'!1o 01 reading + 1 digit) 
200V O.tV 
loooV IV 

Input Impedance: 10 MO 00 all ranges 
Normal Mode Nolu Reltttion: ~O dB at 50 and 60 Hz 
Common Mode Nolu Rejeetlon: 100 dB at dc. 50 Hz. and 60 Hz witn 1 kO 
unbalance 
Onrlold Prollction: 1000V dc or peak ac on all ranges except 15 seconds 
max on 200 mV range above 300V de or rms ac 
Rasponse Time: ~1 s. all ranges 

AC VoltlGe (AVlflgl-S.",11Ig RMS-lndlut1nal 

RI",I RIIIII"'illl 
AccurlC'f. ±I""" Rdt • Olgllll 

45HzIDI tHz ItHztD 2tHz 2kHz II 5tHz 

200 mil tOO .£III 
2V I mV 

0.75'" + 2 1.5'" + 3 
5'ft + 5 

20V 10 mil 

200V tOO mil 

'50V IV 1\ + 2 Not Specilied 

Con'l1rslon: Calibrated for nns value of sinewaves 
fnput ImpHlnea: 10 MO on all ranges. ~100 pF 
Common Modi Noise Rejection: >60 dB at 50 Hz. 60 Hz. 1 kO unbalance 
OVlrlold Proleetlon: 1000V dc or 750V nns on all ranges except 200 mV ac 
range is 15 seconds maximum above 300V ac 
Ru,ponSi Tim.: ~2s. all ranges 

Rul&llne. 

..... RnolulIOII U I1CY: fIIII·kll. MIXTUl 
±I"" of R~g * Dlgltll VDltIgt CUlllIIi 

200n 0.10 0.2\ + 3 "0.2511 0.35 mA 
2 kO* 10 ~1 . 011 1.1 rnA 
20 kO IOn D.'''' + 1 "0.2511 \3.uA 
200 kO' loon "".N \3.uA 

2000 kO Ikn 0.15'" + 1 "0.2511 0.13.uA 

20 MO' 10 kO 2"" + 1 ~.711 0.t3 .uA 
' Diode Test ranges 

Handheld Multimeters 
80248 

Diode Tul: The three diode test ranges are mar1<ed with a diode symbol and 
have enough open circuit voltage to tum on silicon junctions allowing a 
diode test. The 2 kO range is preferred and is mar1<ed with a large diode 
symbol. The three non-diode test ranges will not tum on silicon junctions 
when making in-circuit resistance measurements. 
Open Circuit Vollag.: Less than 1.5V on all ranges. except 2 kO range is less 
than 3.5V 
Input Protection: 500V dc or rms Of\ all ranges; 15 secoods maximum above 
300V dc or nns ac 

ColNlu,llnea 
Conductance is the inverse of ohms (1/0) and is expressed in Siemens 
(S). formerly mhos. A decrease in conductance is the same as an increase 
in resistance. 

R' IIIII' RnolutiDII "tell/ICY: 0",. Cl rwH Mil Tul ±I"" 01 Rdg , OI,ltll 

200 nS 0.1 nS 2'ft +100 <1.511 0.13.uA 
'EqulVlllent to 5 MO to 10.000 MO 

Input Protection: To 500V dc or nns ac; 15 seconds maximum above 300V dc 
or nns ac 

DC CUrrent 

Ring,' Rlllliution AtcurlCY: Blrrdu Voilltl ±I" DI Rdg , DlIIII) 
2mA '"A 
20 mA 10.uA 0.75"" + 1 200 mA l00.uA 
2000 mA I rnA 

Input Protletion: 2A/250V fuse in series with 3A/600V fuse 
Response Time: ~ls. all ranges 

AC Current IAvlflgl-Sln&lna. RMS-Indieati"ll 

Rillil R lllllutlD~ 
"""rlCY: ±1'Yt" Rdg + 01; 111) 

45 HztD 450 Hz I 450 Hz to I kHz 
2mA I pA 4'" + 2 Not Spec'd 

20 mA IO.uA 
200 rnA 100 iJA 1.5\ + 2 
2000 mA lmA 

OvtlrlOld Prolletlon: 2A1250V fuse in series 
Ruponu Time: ~2s. all ranges 

Peak·Hold 
Funetlon.: DC or ac-voltage. dc or ac current. all ranges 

0.311 max 

0.911 max 

Burd •• Vlltagt 
IRMSI 

0.2511 max 

0.911 max 

DC AccurlCY: ±(3% of reading + 10 digits) square positive pulses of ~10 
ms duration (2 ms typical) 
AC A"UrICY: 48 Hz to 450 Hz. ~150 ms surge duration. ±(3% 01 reading 
+10 digits) all ranges, except ±(6% of reading + 1 0 digits) on 2 mA range. 
Average-sensing, calibrated to read highest nns value of sinewave 
Dlspl.V Deeay Ratl: ~1 digit per second 

Temptriturl 
SlllIOr: K-type tnennocouple (optional . not included) 
Ringe: -20"C to +1265"C. depending on model of thermocouple 
R.aolutlon: 1"C 
AtCllmy: ±(3"C +1 digit) from -20·C to +300"C and ±3% of reading from 
300°C to 1265"C. Accuracy includes NBS curve conformity, calibration, 
stability. zero. and relerence junction. but excludes thermocouple errors 
Input Connntions: Bananajacks (COMMON and rnA "C) which are reference 
junction temperature compensated. Fluke K-type thennocouples have dual 
banana plugs. For any other K-type thennocouples or thennocouple wire. 
use Y8104 termination accessory 
OVlrlold Protlction: 2A/250V and 3A/600V fuse in series 
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Colllinuity 
RIIIIIS; Conductance ran~e and all resistanct ranges 
IMlctlloll: ~ .. ~ for open circuit. ~ ... ~ lor continuity, plus switch-selectable 
2 kHz audio tone 
Rnpon" Time: (2 kO range) 50 J1S minimum duration of continuity oropen 
to toggle display and/or audible tooe. A pulse-stretcher circuit holds 
display and produces or in terrupts tone for approximately 100 ms when 
short duration cOfllinuity or opens occur. 
Input Protection: 500V de or rms ac all ranges: 15 seconds maximum above 
30011 de or rms ac 

llVel D.ltd!. 
Relert1lte lev.l: +0.8V dc, nominal 
DllJIIY: " .. " for inputs above reference, " ., " lor inputs below reference, 
both for inputs continually crOSSing referenct! level. Switch-selectable 
audio lone coincident with " ... " 
pur" Rupml Tim.: (200 kO range) ~50 JJS for 0 to +311 pulse to toggle 
display. Pulse slretchefholds display lor approximately 100 ms when short 
pulses are detected 
Inplllimpetl.nct: ~100 kO, ";;:;100 pF 
Overlaid Prot,ctloB: 5001,1 dc or rms ac ; 15 seconds maximum above 3001,1 
de Of rms ac 

General Specili,alion, 
DlsplIY: 31h digits (2000 counts) , LCD , autozero, autopolarity 
CoIllIllOI Mod, Valbal: 5001,1 de or rms ac, max 
SlIock 1l1li Vibrltiol: Per MIL-T-288800, Class 5 
T.mpmtur.: OOC to SO"C, operating: -3SOC to +6O"C , nOll-operating 
T.mpmturl COllllelm!: < 0.1 x the applicable accuracy specification, per"C 
from !8OC to OOC and 21rC to 5O"C, except temperature function is<0.02 
x accuracy per "C 
R,I.llv, Kumldlty: ";;:;90% to 35°C. except ";;:;80% to 3S"C on 2 MO, 20 MO , 
and 200 nS ranges; e O% to 5O"C 
Powtt: Siogle 91,1 battery, NEOA 1604 
!lnery lifl: Alkaline, 100 hours typical 
Bllliry IndiCitor: "Sf' on display lights when approximately 20% of lile 
remains 
Sizl: 180 mrn l x 86 mm W x 45 mm H (7.1 in l x 3 4 in W xl 8 in H) 
Weight: 0.48 kg (1 .0Slb) 
Intluded: Manual. test leads (Tl70). 91,1 battery. operator"s card, spare 
fuse, Statement of Calibration Practice 
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Model 
80241 Digital Mullimeter 

Accessories IAIIO ... ~gl 63) 

Ylt32 Replacement Test leads 
Y8134 Deluxe Test Lead Set 
Y8140 Slim Test Leads, w/needle points 
80U High Voltage Probe 
801(·40 High Voltage Probe 
8JRF 100 MHz RF Probe 
85RF 500 MHz RF Probe 
BOT-150U Temperature Probe 
Y8102 Sheathed Thermocouple 
Y810J Bead Thennocouple 
Y81 04 Thermocoople Tenninalioo 
SOT-SP Thetmocouple Surface Temperature Probe 
S01-400 AC Cooent Probe 
SUi-4Io OC/AC Current Probe 
S01-600 AC Currf!f1t Probe 
S01· IOIO AC Current Probe 
Y8100 DCfAC Current Probe 
YSIOt AC Current Probe 
ABI Battery Charger/Eliminator 
C90 Carrying Case 
Y8105 Ruggedized Carrying Case 

Service & Support 
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8026B and B020B Professional Precision 
• 3Y2 digits (2000 counts) 
• All basic OMM functions 
• Conductance 
• Diode Test 
• True nns (8026B only) 
• 0.1% basic de accuracy 
• High-speed audible continuity testing (beeper) 
• Bail with detent position 
• Extensive overload protection 
• Ul1244 listed 
• Shock and vibration per MIL-T-28800, Class 5 
• Two year warranty 
• Extended measuremeols with optional accessories 

Both the 8026B and 8020B provide features thai make them ideal for 
troubleshooting relays. cables, switches, and for locating intermittent 
shorts and OpeflS. The 8026B and 8020B offer capabili ties that allow you 
to check leakage current of diodes, cable iflsulation, connectors, printed 
circuit boards, etc. 

The 8026B and 8020e are equipped wilh extensive internal protectioo 
against overloads, transients to 6 kV, or operator errors. The current input 
is protected with two in-series fuses - 2A1250V and 3Af600V. In normal 
overload situations. only the common 2A1250V fuse will blow. The 
3A1600V fuse will blow when accidentally attached to a source of more 
than 250 volts -like a 480-volt power line. Over 20% of the components 
are devoted exclusively 10 overload protection. 

Handheld Multimeters 
80268/ 80208 

True RMS 
Most ac meters are accurate only when measuring sinewaves. In 

modem electronic and electrical equipment, however. measurement errors 
on the order of 20% or more may result from radically non-sinusoidal 
waveforms such as squarewaves. pulses. or the outputs from silicoo 
controlled rectifiers. True-rms sensing circuits such as found in the 8026B 
prevenl soch errors. 

Specilicalions 

All accuracy specifications apply for one year after purchase or 
recalibration (2 years for 8020B) when operated in a temperature 0118"<: 
to 28°e and a relative humidity of up to 90%, unless otherwise noted. 

DC VoUage 
Rangn: ±200 mY. ±2V. ± 20V . ±200V. ± 1000V 
Re$olulinn: 100 IiV on 200 mV range 
Accuracy: ± (O.l% 01 reading +1 digit) . all ranges 
Input lmpedlflu: 10 MO. all ranges 
Normll Moo. Noise Rejection: ~O dB at 50 Hz and 60 Hz 
Common Mode Noise Rejection:;;:':1 00 dB at dc. 50 Hz. and 60 Hz. with ';;:; l 
kO unbalance 
Overlaid Protection: 1000V dc or peak ac on all ranges. excejlt 15 seconds 
maximum above 300V rms on 200 mV range 
Responst Tim,: <1 secood 

AC Voltlge Trol RMS IB02681 
Accurxy ±11 '!Io II Rdg , Digllll' 

Rlnga RuelvtlOll 45 HI la HHI" Z kHz 10 5 kHz to 
1 kHz 2kHz 5kHz 10 kHz 

200 mV 100 IiV OS ... + 2 

2V 1 mV 0.5\ + 2 2" + 3 
20V 10 mV 0.5" + 2 1" + 3 

200V O1V 1\ + 2 
750V IV 

Not Specified 

° For readmgs > 5% 0' range 

-AC VolIlIIl AYlngl Sensing RMS IndiCiling 18020BI 

!luollrtilHl 
AcCli rKy ±11 '!1o III !ldg + Ollllli 

Rlngl 
45 Hz lfI I kHz I kHltaZkHI ZkHzto5kKz 

200 mV 100 JlV 
2V 1 mV 0.75'" + 2 1.5" + 3 

5\ + 5 
20V 10mV 
200V O,IV 
750V IV , ... + 2 Not Specified 

InpUllmpedinCI: 10 MO. ';;:;100 pf . all ranges 
Commmon Mod! Hoise Rejection: ;;:.:60 dB af 50 Hz and 60 Hz. with ~1 kO 
unbalarn:e 
Overload Protection: 1000V dc or 750V rms ac . cootinuous, except 15 
seconds maximum above 300V rms on 200 mV range 
Responst Time: <2 seconds 

Rulslan" 

Rlngl Rwluli .. AccullCY ± I'" Fu ll SClII Mu l Ui 
ot lI~g • Dlg"'1 Voltlge CUHIIII 

2000 0.10 0.2" +3 < 0.25V 0.35 mA 

2 kO' 10 > 1.0V 1.1mA 
20 kO 100 0.1'4+1 <0.25V 13J1A 
200 kO' 1000 >O.7V 13~A 
2000 kO lkO 2"11. + 1 <0,25V 0.f3 1JA 
20 MO' 10kO >fJ.7V o 13J1A 
'D,ode lest ranges 

55 



Handheld Multimeters 
80268/ 80208 

DIDde Tnl: The three diode lest ranges have enough open circuit voltage to 
tum on silicOil junctions allowing a diode test. The 2 kO range is preferred 
and is marked with a diode symbol. The Ihreeottler ranges will not lum 00 
silicon juoctions when making in-circuit resistance measurements 
Open Clrt;u lt Vo ltlg. : less than 1 ,5V on all ranges except the 2 kO range is 
3,5V or less 
Ow.rlold Proltctloll: SOOV de or nns ac 011 all ranges, 15 seconds maximum 
above 300V 

Contlnulty 
Reslll.nce Ruges: AIL The 2 kO range is recommended for lowest 
resistance threshold 
IlIdictlion: Audible tone for cootinuity; no tone lor open circuit 
A.sponse Time: (2 kO range) 50 lIS minimum duration of continuity otopen 
to toggle tone on oroll. A pulse-strelchercircuil produc;esor interrupts the 
l one for about 200 ms when a shari duration conllnuity or open occu~ 
Overlaid Pl o,.~jo n: 500V de or rms ac on all ranges, 15 seconds maximum 
above 300V 

DC C~rrllll ..... RISOhlllDII AccurlCY BIIrHl VolU11 
2 rnA 1.' 
20rnA 10l<lA +(0.75"01 O.l'o' max 
200 rnA lOOI<lA reading + I digit ) 
2000 rnA 1 rn' 0.9'0' max 

OvtrlOid Proltclion: 2A/250V and 3A/600V fuse ill series 

AC Current, True·RMS (80268) A"'flge·Senslng, RMS·lndlcalino (80208) 

..... RealllleI 
""'racy: ±I'" II R" • Ol, its)' 
45 Kz 11 450 Hz 450 Hl III 1 kKl 

2 rnA I.A 4\ +2 NOI Spec·d 
20 rnA tOJ/A 
200 rnA 100 JJA 1.S ... + 2 
2000 rnA 1 rnA 

• For frndlflgs ~ 01 range (802661 

DmlOld Prottclion: 2A/250V and 3A1600V fuse ill series 

CanductanCi 

~ .. VtltJt· 

O.l'o' fTIIS max 

0.9'0' rms max 

Conductance is the inverse 01 ohms (110 ) and is expressed in Siemens (S), 
100000000y mhos. A decrease in conductance is the same as an increase in 
resistance 

"""'" '''' On 

'''' ,- ±ll% II R" CIm" T .. 
• Dllill] v ..... CIllIt' 

2 rnS 10l<lS 0.2"' + I < 3.5'0' 1.1 rnA 
200 ,S 0.1 nS 2"Ao + 10 <1.5'0' 0.13JJA 

EqulVllllnt Rulsllnel 
2 mS Range: 5000 to 1 MO 
200 nS Range: 5 MO 10 10,000 MO 

General Specilicallons 
Display: 3'11 digits (2000 cooots), LCD , autozero, autopolarity 
Commo_ MIMI, Voltlgt: 500V de 0( rms ac, maximum 
Shaek IIId Vlbfllion: Per MI L'T' 28800, Class 5 
ltmpefltur, COIHiellnl: < 0.1 x the applicable accuracy specification per"C 
from 18"C to O"C or 28"C 10 500C 
Tempefllll r,: O"C to 5O"C, operating; '35"C to +6O"C, non-operating 
Rel.llve Humidity: ~90'l'o to 350(; except ~80"" to 35"C on 2 MO and 20 
MO ranges: Q O' to 5O"C 
Pmtectlon CI.IS 2: Relates solely to insulation and grounding properties 
defined in IEC 348 
Pow.r: Single 9'0' battery, NEDA 1604 
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81t1ery Ufe: 200 hours typical with alkaline battery; 100 hours typical with 
zinc-carbon battery 
IiItt.ry IMialor: ~BT" appears on LCD display when approximately 20' of 
battery life remains 
Sill: 180mm Lx86mmW x 45 mm H (7.1 in Lx3..4 in Wx 1.8 ill H) 
Weight: 0.37 kg (0.82Ib) 
Incloon: Manual. test leads (Tl70). 9V battery. spare 2A luse. operator's 
card, Statement of Calibrat ion PractIce 

Models 
80268 DMM w/2-year warranty 
80208 DMM w/2-year warranty 

Accessories [AISl III page 63) 

Y8132 Replacement Test Leads 
Y8134 Deluxe Test Lead Set 
Y8140 Slim Test Leads. w/needle points 
80K·' High Voltage Probe 
80K·40 High Voltage Probe 
83Rf 100 MHz RF Probe 
8SRf 500 MHz RF Probe 
80l-ISOU Temperature Probe 
80lK Thennocouple Module 
801·400 AC Current Probe 
80i·410 DC/AC Current Probe 
801·600 AC Current Probe 
801·1010 AC Current Probe 
Y81DD OC/AC Current Probe 
Y810 1 AC ClIlent Probe 
Y810S Ruggedized Carryiog Case 
A81 Battery Eliminator 
C90 Carrying Case 
Also see page 284 10( more accessory information. 

Service & Support 
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80218 

80218. Rugged & Economical 

• 3Y2 digits (2000 counts) 
• Six functions including diode test 
• Plus high-speed audible continuity 
• 0.25% basic de accuracy 
• 2-year warranty, 2-year calibration cycle 
• Bail with detent position 
• Extensive overload protection 
• UL 1244 listed 
• Shock and vibration per MIL-T-2aBOO, Class 5 
• Optional accessories lor measuring n, high voltage, high 

current and temperature 
• Battery eliminator (A-St) is also available 

This rugged 3'h-digit handheld OMM was designed for the person who 
needs the following six basic measurement functions: de and ac volts, de 
and ac amps, ohms, and diode test. 

80th electrical and mechanical features make the DMM the world's best 
in its class. For instance, the 8021 B meets the vibration and shock test 
requirements for Class 5 instruments outlined in U.S. Military Specifi
cation Mll-T -28800. Overload protection circuits prevent damage to the 
instrument caused by accidental operator errors, including voltage input 
transients up to 6 kV. The current input has twO in-series fuses, one for 
normal overload situations - a common 2A, 250V variety - and a 
second for high-energy fault cooditions, like accidentally coonecting the 
DMM to a 480V ac power line. A crystal-controlled oscillator gives the 
Fluke handheld DMM the besl60 Hz or 50 Hz line noise rejection available 
in any handheld DMM. 

Handheld Multimeters 
80218 

The simple front panel layout makes the DMM easy to use. A 
comprehensive owner's manual clearly explains the unit's operation, and 
typical measurement techniques are covered so you can get the most out 
of your DMM. 

Specifications 

All accuracy specifications apply for Iwo years alter purchase or 
recalibration when operated in a temperature of 180£: to 280£: and a 
reta tive hllmidity of up to 90%. unless othe!wise noted. 

DC VolIlJl 
Ruyu: HOO mV, ± 2V, ± 20V, ± 200V , ± 1000V 
Resolution: 100 IlV 011200 mV range 
Acm.cy: ± (O.25% of reading +1 digit), all ranges 
Input Impedme: 10 MO, all ranges 
Norm. t Molle Noise Rejection: ~60 dB at 50 Hz and 60 Hz 
Common Mode Noise Rejttllon: ~100 dB at dc. 50 Hz. and 60 Hz, with ~1 
kO unbalance 
Overl0l4 Protection: 1000V dc or peak ac on all ranges 
Respon" Time: < 1 secood 

AC Voltlg. (Average-Sensing, RMS·lncllcaUnal 

RIAtI RtsIIlutloa Accuracy 45 Hz tD 450 Hz 

200 m' tOO ~N 

" 1m' ,,, lOrnV ±( t'llo 01 read ing + 3 digits) 

'00' 'IV 
750V IV 

Conv.raion: Calibrated for rms value of sinewaves 
Input Impedanc.: 10 MO, ~100 pF, all ranges 
Common Modi Noisl RIIICIlon: ~O dB at 50 Hz and 60 Hz. with ~1 kO 
unbalance 
OY'llrlOid Protection: 1000V dc or 750V rms ac. continuous. except 15 
secDflds maximum above 300V rms on 200 mV range 
Ruponsa Time: < 2 seconds 

Ruistlnce 

Rlngl 111101111011 
AtcllflC'j ± [% full Setll Mulat 

ol Rd, + Dlglta) ValliS' Currtnl 

'000 0. 10 0.3' + 3 < 0.25V 0.35 rnA 

2 kO' 10 > IOV 1.1 rnA 
20 kO 100 0.2' + 1 < 0.25V 13IJA 
200 kO' 1000 '>(J .7V 13IJA 

2000 kO 1k0 
2' + 1 

< 0.25V 0.131JA 
20 MO' 10 kO >O.7V 0.13pA 

' Oiode/flSt (enges 

DIode Tnt: The three diode test ranges have enough open circuit voltage to 
tum on silicoo junctions allowing a diode test. The 2 kO range is preferred 
and is marked with a diode symbol . The three other ranges will not tum on 
silicDfl junctions when making in-circuit resistance measurements 
DplO CI"ull VOItIQI: less than 1.SV on all ranges except 2 kO range is 3.SV 
or less 
Input Proflcllon: SOOV dc or ITTlS ac on all ranges, 15 seconds maximum 
above JOOV 

Continuity 
Resistance RInQ8S: All. The 2 kO range is recommended for lowest 
resis tance threshold 
Indication: Audible tone for cOlltinuity; no tone for open circuit 
Response Time: (2 kO range) 50 JJS minimum duration 01 continuity Of open 
to toggle tone on or off. A pulse-stretcher circuit produces or interrupts the 
tooe for about 200 ms when a short duration continuity or open occurs 
Input ProteClion: Same as for resistance measurements 
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DC Curr.1II ..... 1I_1ItI_ ... "" 
, rnA lpA 
20 rnA 10~A ±(O.7S\ 01 
200 mA l00pA reading + 1 digit) 

2000 rnA 1 rnA 

Ovrrlllld Protection: 2A/250V and JA/600V ruse In series 

At Clrmt (Aver.tge'"Sensing RMS' lndicating) 

AIIgI RasoJUlJDI AtcllrICf ±I" " "" • Oilltsl 
45 Hz · 450Hz 456Hz - 1kHz 

,rnA 1 pA 4\ + 2 No, Sc>ec'd 
lOrnA IOpA 
200 rnA lOOpA , .. , 
2000 rnA 1 rnA 

Comraloa: Calibrated for rms value of sinewaves 
O'l'tfloa~ ProltCtion: 2A1250V and 3A/GOOV fuse in series 

General Speclflcalions 

-~ .... 
0.3'1 max 

O.9V max 

hrMIV.~ 
IRIIISI 

0.3'1 max 

a 9'1 max 

01'11'1'1: 3~ digits (2000 counts). LC~. aul02ero. autopolarity 
Commol MlMle Valug.: 500V de Of rms at, max 
Shock 1l1li Vibration: Per MIL-T-28BOO, Class 5 
T.mlllrllur.: O"C 10 SO"C. operating; -35"C to +G<rC, non-operating 
T.Ilp1nlur. CHnldllll: <0.1 x the applicable accuracy specification per"C 
from !8OC to O"C or 28"C 10 soot 
Rellliyt Humidity; C;;90'1'0 to 350(; except ~O% to 35"C on 2 MO and 20 
MO ranges; QO% to 5O"C 
Pralf(tlon CIIg 2: Relates solely to insulation or grounding properties 
delined in IEC 348 
POWlr: Single 91/ battery, NEDA 1604 
8.II.ry LlI.: 200 hours typical with alkaline battery; 100 hours typical with 
zinc-carbon battery 
Bllltry llII1 iCllor: ~8T" appears on LCD display when approximately 20\0 01 
ballery life remains 
Sizl: 180mm Lx86mmWl(45 mm H (7.1 inLx3.4 in WI( 1.8 in H) 
W.lghl: 0.37 kg (0.82 Ib) 
IlII:ludd: Manual. operator's card. test leads (Tl70). 91/ battery. spare 
fuse , Statement 01 Calibration Practice 
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Model 
80218 DMM w/audible continuity 

Accessories IAlsa III plgi 63) 

Y8132 Replacement Test leads 
Y8134 OelWle Test lead Set 
Y8140 Slim Test leads, wlneedle points 
8oK-6 High Voltage Probe 
80K-40 High Voltage Probe 
8lRF 100 MHz RF Probe 
85RF 500 MHz RF Probe 
80T-ISOU Temperature Probe 
80TK Thennocouple Module 
801-400 AC CUIlent Probe 
80i-410 OC/AC Current Probe 
801-600 AC Current Probe 
801- 1010 DC/AC Current Probe 
Y8100 DC/AC Current Probe 
Y81DI AC Current Probe 
Y8105 Ruggedized Ca~ing Case 
A81 Battery Charger/Eliminator 
C90 Carrying Case 
Also see page 28-4 lor more accessory information. 

Service & Support 
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8062A. Precision 4'/,-Digit DMM 

• 4Yz-digil (20,000 count) resolution 
• True-rms ac measurements 
• Fast audible/visual continuity tests 
• Relative reference (offset) 
• low-power ohms on all resistance ranges 
• Constant-current diode lest mode 
• Measure resistances to 300 MO 
• True-nns ac voltages to 30 kHz 
• 0.05% basic de accurncy 
• SeU diagnostics 
• UL 1244 listed 

The B060A and B062A 4'h-digit handheld DMMs offer more measure
ment capabil ities than lound in most benclllportable models. They are 
Fluke's finest microcomputer-based handheld OMMs offering unique 
features never before found in a small low-cost OMM. The S060A even 
measures frequency- from 12 Hz to more than 200 kHz -autoranging 
over four ranges from 200 Hz to 200 kHz. 

At the touch of a Single button you can seletl V, Hz. and dB. 

Relative Referenc. 
The microcomputer lets you automatically subtract lead resistance 

when measuring ohms and display only the diflereoce between a stored 
reference value and a measured value. The relative mode is great 101' 
measuring changes, especially in dB and freqlleOCY measurements. 

Handheld Multimeters . 
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(NSN 6625-0101 57-2246) 8060A 

B060A World Siandard 4'''-0Igit OMM With Frequency 

• 4¥rdigit (20 ,000 count) resolution 
• True-rms ac measurements 
• Fast audible/visual continuity tests 
• Relative reference (offset) 
• low-power ohms on all resistance ranges 
• Constant-curreo! diode lest mode 
• Measure resistances to 300 Mel 
• True-rms ac voltages to 100 kHz 
• O .04~ basic de accuracy 
• Self diagnostics 
• Ul12441isted 
PI .. 

• Frequency .. . 12 Hz to 200 kHz functional 10 700 kHz 
• dBm or relative dB measurements 
• Conductance measurements 

Overload Protected & Rugged 
The 8060A and 8062A are well-suited to the needs of engineers and 

technicians skilled in audio, video, telecorrrnunicatioo, or computer 
technology. They are designed using the same rugged case and safely 
eogineered jacks, lest leads, and double-fused current inputs found 00 
other Fluke handheld OMMs. Af'Id the same extensive overload protection 
is built in for the other functions and ranges. 
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Aulomati, MO Range S,I"I;on 
To keep the lront panel simple, there is only one manually-selectable 

position above 200 kO. When that position is used, tile appropriate 2 MO, 
20 MO . Of 300 Mel range is automatically selected. 

Frequen,y 
It is easy to accllflltelymeasure the dB gain Of loss 01 amplifiers, filters, 

allenuators, elc. with a OMM that /las dB readout. To combine that 
feature in a handheld OMM that also measures frequency provides a 
nearly ideal test instrument for many applications. When you need the best 
in a handheld OMM, you should buy the 8060A . II has features you won', 
lind even in most beIlch/pooable OMMs. 

T'UB-,mS AC 
Because true-rms measurements of ac yield accurate results on 

non-sinusoidal wavelonns as welt as sinewaves, the 4v!-digil resolution, 
wide bandwidth, and exceptional accuracy 01 the 8060A and 8062A make 
them a superior 1001 for exacting technical people. 

kHz ell ... 1111 JIll 

!l12.3YS 

Specl.1 Funclions 
Several special annonciatorsymbols appear in the display as a reminder 

of what mode or modes have been selected when pushbultons A. B. C, and 0 
are used. Only pushbuttOilS C and 0 and corresponding luoclionsappear on 
the 8062A. 

[AJ Pushing Ihe Hz buttOf\ when in 1M ac voltage mode selects the 
frequency function. The best of lour ranges (200 Hz, 2 kHz. 20 kHz. and 
200 kHz) is then automatically selected for frequenciesbelween 12 Hz and 
200 kHz. Readings are updated every 1.3 seconds or less even lor 
low-frequency ranges. 

(8) Pushing IhedB bullon converts vol!agereadings to the equivalent in 
decibels. The reading may be relative to 1 milliwatt (dBm) and a 600 ohm 
load, or they may be relative to any level previously stored as a "relative 
reference.~ 

leI This pushbullon converts resistance measurements to fast indica
tions 01 continuity, either aUdibly with a beep lone or quietly by the 
appearance ollhe solid black bar across the top of the display. Continuity 
as brief as 50 microseconds is enough to be recognized, stored. and 
indicated. 

101 When you first posh the REL button il stores the displayed reading 
an subsequently subtracts thai value from all subsequent readings for 
thaI measurement function. REL appears in the display asa remincleruntif 
the 8060A or 8062A is turned off or the poshbulfOll i5 pressed a second 
lime. 
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Specilicalions 

All accuracy specifications apply for one ~r aller purchase or 
recatibration when operated in a temperature 01 180C to 28"C and a 
relative humidity of up to 80%, unless otherwise noted. 

''' ..... R.",a: ± 200 mY. ±2V, ± 20V, ± 200V, ± tOOOV 
RaalwlJon: 10 pV on the 200 mV range 
IRpllflllpM.ICI: to MO on all ranges, > 1 000 MO selectable for 200 mV 
and 2V ranges 

Accurxy: ±(OIft of Rdg + Digits) 

..... BD6DA 8062A 

200 mY. 2Y 0.04 + 2' 005'\+2 

20Y. 2OOY. lOOOV 0,05'110 + 2 007"+2 
• Accurlcy ±(O.0596 of ,,,ding + 2 digits) for > l000 MO input impechnce 

Nor"..' MM' Nulse R'jecl iOll: ~O dB al 50 Hz and 60 Hz 
Common Mo~e Nolli RII'ctlan: ~120 dB at dc, ~O dB at 50 Hz and 60 Hz, 
with I kO unbalance 
Onrl o.~ ProtlClIOI: lOOOV dc. 750V fInS ac (not to exceed a volt·hertz 
product of 101) on all ranges. continuous except limited to 20 seconds on 
200 mV and 2V ranges 
RlSponse Time: ,,1 second 10 rated accuracy 

AC VIlIIIp [TI1II·RMS, AC eou,IMI 
R.nga: 200 mY, 2V, 20V, 200V, 750V 
Resolullon: 10 pV on Ihe 200 mV ranQe 
Input Imped.lICe: 10 MO. " 100 pF [dBm mode also) 
Crist F.ctOl': Waveforms with peak/fInS ratio of 1:1 to 3:1 

Voltage R.Nout 8060A' From 5' to 100' of Range 

,,",racy: ± ('JIo II Rft + III,iIIl 

RI", " .. I 10 " " IDO 

" " kH' kH, ." ." kH' 
2l1li mV II 2"+10 o 210+20 0.5'110+40 1'110+100 
ZV \'\+\0 3"+200 20V II ,S'\+I11 II .S'.Io+211 1\+411 2'\+ 100 
'OOV 

7SOV No< 
1\+ 111 NOI Specihed ""'d 

VaIlJtl RIIIIouI. a062A: From 5' to 100' of Range 

ACCllrKf. ±(" of R_I + Dllllll 

''''' ZO .. ' DD I 10 " M, M, M, kH' kH' kH' 
200 mV 

II .S" + 20 1\ + 4tI ZV 1\0 + 10 II 5" + III 
20V S'\ + 211 S\ + 4tI 2IIIIV 
7SOV NOI Spec'" 2" + 10 NOI Specified 



dBm. 6000 Rltere,,", SOSOA: From 5% to 100% of Range (-SO to +60 dBm) 

ACCUfley: ± I'to ot Rd, + Dlglttl 

Rillfl 20 " I 10 " 50 10. 
H, H, kH' kH' ." ." ." 

2,45 mV-
±O.S I ± 1.0 ±l.O No! Speeilied 10.23 mV 

10.24 mV- ±O.2 ±O.S ± 1.0 ±2.2 19.99 mV 
20 mV- ±O.15 ±O.3 ±O.65 ±1.2 
199.99V 

200V-750Y ±O.5 I Not Specitied 

UseM frlllu.ncy RURI: -3 dB at 420 kHz at 100% of range, 220 kHz at 5% 
of range, typical 
Common Modi Noise Rejecllon:;;.60 dB at 50 Hz and 60 Hz. 1 kG unbalance 
Overlold Proltcllon: tOOav de or peak ac, 750V nTIS ac (no\ to exceed a 
volt-hertz product of 1 07) on all raflges, continuous, except 300V de Drons 
ac on the 200 mY and 2V ranges lor 20 seconds maximum 
Response Time: ~5 seconds to rated accuracy, any range 

DC Currllli 

111191 ResolgtlGn 
AI:I:IIrKY: ±I" Hilt • O!gitll 

8060A 8062A 
200 pA 0,01 pA 

0.2" + 2 2 rnA 0.1 pA 0.3"" + 2 

20 rnA '"A 
200 rnA 10,uA 0.3\ + 2 

0.7 .. + 2 
2000 rnA 100 .uA 

Inpul Protection: 2A/2S0V fuse in series with 3Af6ooV fuse 
Response Tim.: ~S seconds to rated accuracy 

AC CurrelllITrue-RMSJ 

Burdeft 
Valt.gl 

";:O.3V 

';;;O.9V 

Has dc-coupled current path. ac-coupled voltage-sensirtg circuits. 
Rlnges. Resolution. Burden lIollage: Same as for dc current 

Accuracy. B060": ±(% of Rdg + Digi ts) From S% to 10% of range 

Ring. 20Hz- 45Hz 45Hz - 3~Hl 3kHz- 10kHz 10 kHZ - 30 kHz 

200 ,uA 
2 rnA 2 .. + 40 
20 rnA 1"+ 10 0.75\ + 10 2 .. + 20 

200 rnA 

2000 rnA Not Specified 

ACClirICY, 8062A: ± (% 01 Rdg + Digits) From 5% to 10% of range 

Ring' 20Hz- 45 Hz 45Hz - 3kHz 3kHz - 10kHz 10 kH z - 30 kHz 

200 ,uA 
2 rnA , .. + 10 0.75\ + 10 
20 rnA 
200 rnA 

2000 rnA 
1.5\+ 10 1\ + 10 

Crest Flctor: 1:1 to 3:1 
Ras9(lnu Time: Q seconds to rated accuracy 
Rulatanct 

2\ +20 
2'10 + 40 

Not Specitied 

Rangu: 2000. 2 kO, 20 kO, and 200 kO manually selected plus 2 MO, 
20 MO, 100 MO, and 300 MO automatically selected in the MO range 

Handheld Multimeters . 
B060A/ B062A 

Resolution and "ccumy 

RI"9' RtsGlutllMl 
AccuflCY: ±(% 01 Rell + Dlgltll 

8060A 8062A 

2000 0.010 0.07\ + 2 + 0.020 0,1"+2+0,020 

200 0.10 
20 kO 10 0.07" + 2 0, 1\ +2 
200 kO 100 

2 MO' 1000 0.15\+2 0.2\ + 2 
20 MO' 10 kO 0,2" + 3 0.25\ + 3 
100 MO' l00kO 1\ +3 1\ + 3 
JOO MO' I MO 2\ + 3 2\ + 3 

• These lour autorenging MIl renges have a hlgn enough source voftage to 
turn on e silicon junction 

Open Circuit lIollage: ~2.SV all ranges, except ~4 .aV on 2000 range 
Overlold Prottc:tion: SOOV dc or rms ac on all ranges 
Responn Time: ~2 seconds to rated accuracy except ~8 seconds on MO 
ranges 

Continuity 
Rang.a: All resistance ranges 
Threshold: For a060A. ~I 0% 01 any range used through 200 kO range and 
~20 kO above 200 kO range. For B062A, ~50% of range and nominally 
< 100 kO above 200 kO range 
Indication: Horizontal bar in display, plus audible tone when desired 
Responu Time: ~SO ps continuity, ~200 ms indication 

DIode Test 
The diode test tunction displays the voltage-drop across a semiconductor 
junction using almA (± 10%) constant current supply and a 2V range. All 
resistance ranges up to and including the 200 kO range have tess than 
enough source voltage to forward-bias a semiconductor junction, so that 
they can be used for in-circuit measurements. 
RBldin~ Accumy: ± (O.OS% + 2 digits) forB060A, ±(O.06% + 2 digits) for 
B002A 
Overload Protecllon: SOOV dc or rms ac 
Response Time: ~2 seconds to rated accuracy 

ConducllllCl18060A only) 
Range: 2000 nS (equivalent to Soo kO) 
Rasolution: 0.1 nS 
Accuracy: (O.S% 01 reading + 20 digits) 
Omload Protec1ion: 500V de or rms ac 

Reillive Refmnn 
When the REL bullon is pushed the displayed reading is stored as a 
reference and subtracted from subsequent readings 10 indicate the amount 
of deviation. 
"ccur.cy: Error will not exceed the sum of the errors of the reference reading 
and subsequenl readings 

frequency 18060" only) 
Ruges: 200 Hz. 2000 Hz, 20 kHz, and 200 kHz, automatically selected in 
the Hz mode, ac voltage function. Measures down to 12 Hz. Will measure 
to 700 kHz in Extended Frequency Mode 
Reufu1ion: 0.005% of range, e.g .. 0.01 Hz in 200 Hz range 
Acturacy: ±(0.05% 01 reading + 1 digit) 
Input Impedance: Ac coupled into 10 MO; < 100 pF 
Sen$ltivity: For sinewaves, ~10% of voltage range to 20 kHz, ~2S% of 
voltage range to 100 kHz. ~75% of voltage range to 200 kHz 
Responu Time: ~I second above 16 Hz. ~1 .3 seconds from 12.2 Hz to 16 
Hz, to rated accuracy 
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Handheld Multimeters 
8060A/8062A 

General Specifications 
C.lJbntlon Cycl.; One-year lor specified accuracy 
Dlsp lIY: 417 digits (20,000 counts), LCD. autozero. autopolarity. tow 
bauery (BT) indicator 
MIX. Common Mod. Voltl9': 500V de or nns ac 
Temp,nllur.: DOC to 500c operating; -35"C to 600c non-operating 
llmper.tur. Coefllcl ... : ~O . I limes the applicable accuracy specification 
per "C from lSOC to O"C or 28"C to 5O"C 
11s1.live Humidity: E;70% to 50"C or :!o;BO% to 35"C but :90% when 
measuring resistance above 20 MO 
SlIoc:k MIll VilmUo.: Per Mil-T -28800, Class 5 
SIIny: Ul 1244 lis ted 
Power: Single 9V battery, NEOA 1604, typically 170 hoors of operation 
with alkaline type 
Sill: 180 mm L K 86 mm W x 45 mm H (7.1 in x 3.4 in x 1.8 in) 
Weight: 0..41 kg (0.90 Ib) 
Includd: Manual, TL70 test leads, 9V battery, operalo(s card. spare fuse, 
Statement 01 CahbrauOfI PractIce 

Models 
8060A OMM, measures frequency 
8062" OMM 

Accessories IAIIlI SII PUI 63J 

C25 Ruggedized Soft Case 
C90 Soft Case 
VII05 Hard Case 
TL70 Replacement Test Lead Set 
VI132 Test Lead Set 
Y8134 Deluxe Tstlead Kit 
Y8140 Test Lead Set 
A81 Battery Eliminator 
80lK Thermocouple Module 
80l-150U Temperature Probe 
801-400 AC Current Probe 
801-410 DCIAC Current Probe 
801-600 AC Current Probe 
BOJ·IO Current Shunt 
80K-6 High Voltage Probe 
80K-40 High Voltage Probe 
83RF High Frequeocy Probe 
85RF High Frequeocy Probe 
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Multimeter Accessories 
loday's multimeters can become 

even more power/ulloals through the 
use of accessories. and 

can 
that are safe to measure with a digital 

multimeter (DMM). 
Temperature modules, probes and thermocouples can 

convert a OMM into a thermometer. And high frequency 
probes allow a DMM to be used in situations thai might 
otherwise require an expensive oscilloscope. 

Fluke oilers a wide assortment of cases, test 
i 

more accessories for more digital muilimeters than anyone 
in the world . 

Our accessories are in 
I . 

And , they are compatible with other 
manufacturers' OMMs. 
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u timeter ccessories 

Seleclion Guide 

ACCESSORIES 

Tl70 Test Lead Set 
VlI31 Test Lfcad Set 
YlI32 Test Lead Set 
Y8l33 Test Lead Set 
YlI34 Test lead Set 
YlI 4D Test lead Set 

e20 Hard Case 
e25 Soli Case (9) 
CsO Solt Case 
e70 Holster 

OIGITAL VOlTMETERS 1l1li MULTIMETERS 

{<I} {4} (4) If} f"l /4) (4) (>II • • • • • • • ,., 
- - - - - - - - 1"1 ("J - - - - - - - • • • • • • _ _ (Ij _ (l) 

• • • • • • • • --~ ~~~~~~- ------ · - - -- - - - - - - - . • • • • • • • e _(II _ (I) 
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• 
• 

• 
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• 
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• 
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• 
• • • 

· - - - - - - - · - - -• • • • • • • • • (II • 

• {til (tiJ · - (6) (ti) (til - - • • • • • · - - - - - - - - - - -
- . • - - . · - - - - - - - - - - - - - - - - - - - -- . (4) __ 

~ - - - - - - - - - - - - - - - - - - - -· - -
• 
• 

• 
• • e ___________________ _ 

ell StIlI Gase IS. 1:501 - • 
C86 Hard case - - - - - - - - . · - - - - · - - - - - - - . - - - - -
egO Solt Case - (6) (6) 
mos Hard Case 
18205 Sort Case 
A81 Bal1ery Eliminator 

--{tij{6}(6}-- • 
• • • 

• 
• • • • · - - - -

• • • • • 

- . · - - - - - - - - - - -- . · - - - - - - - - - - -· - - - - - - - . - - - - -
• • 

BOT·N Touch·Hold Probe (5) 
83AF R,F Probe • • 

(5) (5) (5) 

• • • 
(5) • 

• • • • • • • • • • 
• 
• • • ~ ~ m m ~ ~ ~ ~ (ij • 

m ~ ~ ~ m m ~ m ffl • '" '" '" '" 
85Af R F Probe 
BOn Temp Module 
80T·15DU Temp. Probe 
aor·sp Te!f4) Probe 
mOl Temp Probe 
mOl Temp. Probe 

• 
• • 

• 
• • 

• 
• 
• 

• 
• • 

• 
• 
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• 
• • 

• 
• 
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• 
• 
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• 
• • 

• 
• 
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• 
• 
• 

• 
• 
• 

• • 
(5) • 

• • 
• • • 
• • • • • • 
• • • • • • 

• • • • • • 
• • • • 

(I) • 
(I) • 

------------ . --------- - - - - - -- - ---------- . ---------------- - - - - - - - - - - - . - - - - - - - - - - - - - - -
Y8104 Temp Tennlnallon - - - - - - - - - - - - • - - - - - - - - - - - - - - -

80K·6 H V Pfabe 
80K·40 HV Probe 

80.1·10 Curre'll Shunl 

valDD Curren1 Probe 
Y8I D I ClI1'eflt Probe 
801·400 ClI1'eflt Probe 
801·410 Current Probe 
801·600 Current Probe 
BOI· IO ID ClI1'Mt Probe 

lCA·1D line Curren1 
Tes1 Aclapter 

• • • • • • • 
• • • • • • • 

• 
• • • • • • • · .... - . 
' (7) ' •• - . 
• • • • • • • 
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• 
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• • 
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• 
• 
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• • 
• 
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• 
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• 

• • 
(2) (2) (2) (2) (2) (2) (2) (2) 
(2) (2) (2) (2) (2) (2) (2) (2) 

(I) • 
(I) • 

''I 

'" • • • • • • • • • ffl • (ij 

• • • • • • • • • (ij • ffl 
• m rn ~ m ~ • ~ ~ ~ ~ m · - - - - - - - ~ - - -· - - - - - - - . - - -
• m rn m rn m • rn ~ m m m · - - - - - - - . 

moe BNC Adapter 
Y9109 BNC Adapter 

• • • • • • • • • • • • • • • • • • • • • • • •• • 
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- - - - - - - - - - - - - - - - - - - - - - - - - . - . 
• Means comP41,OIft find r~ommftnded 

_ Not comp,n.blft. nor recommendlld. Of not .ppl/cabl. 
(1) Y910g Adapter requirlld 

(2) On some fllngoes InpulS must be 
shun/lid to eQual 10 MI1 

(3) CUff.n'·meIlSUrm9 oploon f6qu,rlld Of Ago 
(4) Included wilh OMM 

(5) Fealilre of OMM wlo probe 
(6) Accomodares DMM with CTO Holster 
(7) ComP41,OIe. 320A max,mum 
(8) RequifftS ac option 
(9) 8020 S.".s ill II loose iii 



Multimeter Accessories 

Conl/enience accessories simplify circuit connections, probe hard-ta-reach places. and prolect instruments. 

C25 

coo 

n 

Y8131 Test Lead Set 

f I ff yy 
V8133 
Y8134 

C86 
V8l0S 

Four-foot test leads feature exposed banana plugs on ooe end and 
detachable probes with solid pm tips and finger guards on Other end. See 
Selection GUIde for compatible OMMs. 

Y8132 Test Lead Set 
Same as Y8131 except safety designed banana plugs areshrGUded by an 

InsulatlOQ slueld See SelecllOn GllIde!Of compatible OMMs 

Y814D Test Lead Set 
Slim four-foot test leads that have retractable. insulated Jleedle POint 

lipS for adjustable lengths Tough. thin insulation extends all the way to 
the points to prevent shorting adjacent components orconductors. Needle 
points easily pierce varnish and Ihm insulahon 10 !lIve good electrical 
c()fIlacl See Selection GUide for compatible OMMs 

TL7D Test Lead Set 
Safely-designed nghl angle plugs shrouded by Insulatmg shIeld STram 

relief where wire loms probes See Selecllon GUide lor compatible OMMs 

Y8133 Test Lead Kit 
YBI33 includes a black and a red insulated wire tead each having an 

exposed banana plug 011 one end and a safely-designed, shrouded banana 
plug on the other leads have stram relief for long hie Also included are 
two msulated aJligaTorchps, two spade lug tiPS, a spring-loaded hook tiP, 
and two probes withsohd metal pm tiPS and finger guards Anyol thechps, 
tiPS, and probes may be plugged onto the shrouded banana plug on either 
wile lead. See SelecllOn Guide for compatible OMMs 

Y820S 

•• • ACTO Y9104 

Y8131 
YB132 

.k 
Y9T34 

Y8134 Test Lead Kit 

C20 

[ 

CSO 

Same as YBt33 Test lead Kit excepT banana plugs are shrouded by an 
insulating shield on both ends of each lead See Selection Guide for 
compatible OMMs 

yg t 34 Alligator Clips 
Package of ten insulated alligator clips With banana jack Five red and 

five black For YBI3t through YB134 

yg I 04 Alligator Clips 
Package of SIX black slip-on insulated alligaTor clips for ground 

connecTIOns Compatible with pin· tip size probes excepT Tl70. 

AC7D Atligator Ctips 
Package of four slip-on. insulated alligator clips. Two red and two 

black. Compatible WITh Tl70 or OTheI" pm-lip Slze probes. 

Y82D5 SoH Carrying Case 
A solt vinyl plastiC container designed lor the storage and transport of 

either an 800QA , BOIOA , BOI2A . 8050A, or 8600A OMM . A separate 
storage compartment is provided for test leads and other compact 
accessories. 

C25 SoH Carrytng Case 
Thickly padded Vinyl with Tough exterior and imerior and heavy-duty 

water resistant ZiPper. Holds DMM and test leads Includes combmatlon 
belt loop/carrying strap and two storage pockets. For Fluke 25127 and 
8025A . Also accomodates small accessolles and Fluke 21. 23, 73. 75. 77 
Meiers in C70 holster. 
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u t1meter ccessories 

C50 Soft Carrying Case 
A soft , zippered vinyl case lor Fluke 21 , 23. 73. 75, 77 MuUimelers 

when not in C70 Holster Includes pocket for test leads. 

C90 Soft Carrying Case 
Constructed of double-wall , fabuc-backed vmyl with padded mterlOr 

and zippered closure for complete protection. Inside pocket holds test 
leads and operator's instruction card Carrymg strap doubles as belt loop 
holder Accommodates 20 and 10 Series DMMs In C70 Holster for all 
Fluke handhelds except 25 and 27 DMMs. 

C20 Hard Carrying Case 
The C20 is a heavy duty hard case made of shock resistant hard plastic 

A carrying handle. operator's guide decal. and storage compartment lor 
lest leads and other small items IS included. The cover IS secured by two 
latches thaI also latch the case lop to the back of the case for convenient 
storage and to form a 111t·up stand For Fluke 25127 and included with 
Fluke 802SA 

C86 Hard Carrying Case 
The Model C86 Carrylll9 Case IS a molded pol~thylef1e container 

designed for ei ther an 8010A , 8012A , 8000A, 8050A , or 8600A DMM 
This rugged case provides the OMM With maximum prOtectlOl1 against 
rough handling and adverse weather conditions, A separate storage 
compartment is provided for test leads and other compact aCCessGl'les 

Y81 05 Hard Carrying Case 
A tough, hard plasllC case Ihat prOVides protectIon agamst rough 

handling and bad weather. win also hold 801-600, 80.-400 or V810t 
Current Probes and smaller accessot"ies. Resembles CB6 See Selection 
Guide for compatible Handheld Multimeters. 

C70 Multipurpose Holster 
TheC70 IS for Fluke 21 , 73 and 75 Mulhmetersand is incfuded with the 

Fluke 23 and 77 models. It is made of a lough sernlflexible plastic that 
snaps over the instrument to absorb shocks and protect the meter from 
rough handling Theholster also doubles asa tilt stand and iocludesa bell 
clip. Holster stores teslleads and probes Probes may be snapped into 
holster so only one hand is needed to Mid both the meter and probe tip in 
contact with test point 

A81 Banery Ellminalor 
The ABI prOVides line operation for OMMs Without discharging their 

disposable balleues. Available In three line voltage versiOflS. Speti fy 
version desired. See Selection Guide lor compatible OMMs 

A81 -1f5 I l5V Inpul (U S plug) 
ABI·230 230V input (European plug) 
ABI -lDO \00\1 input (U S plug) 

80T-H Touch-Hold Probe 
The BOT -H is a direct Sljnal-through test probe with a touch and hold 

teature. Touch-and-hold al ows voltage or resistance readings to be held 
on a di~ital multimeter display following contact of the probe tip with the 
test pomt OperatOf can devote tuU attention to manlpulatill9 the probe 
until the measurement Iscomplete, then remove the pl"obe and observe the 
reading on the DMM Activation of a pushbutton Ofl the probe causes the 
OMM to hold the last number displayed oolillhe pushbutton IS released. 
Works wllh BOIOA, 8012A. 8050A only. 

Vollage RIUng 
Tip to Common: l000V de or peak ac maximum 
Common to Ground: 60V de or 42V peak ac maximum 

Input capac!!an,,: 150 pF maximum 
Lu_ Rui$llllCl: 0.50 maximum 

Exlend Ihe measurement capabilities 01 your OMM 10 Include lemperature and high-Irequency measuremenls. 
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83RF High Frequency Probe 
The 83RF COOVltfts a dc voltmeter into a high frequency. 100kHz to 100 

MHz, ac voltmeter. Conversion from ac to dc is on a one-Io-one basis over 
a range of 0.25 to 30V rms. The probe's dc output is calibrated to be 
equiyalfflt to the rms value of a sinewave input. 

AC-to·DC R.lio: 1 1 
Rrti, AccurICY: ±1 dB above 1 V: ± 1.5 dB below 1 V (at 1 MHz with 10 MO 
load) 
Frrqu.DCy RUjIOnst: ± 1 dB 100 kHz to 100 MHz (relative to 1 MHz) 
Extended Frequen'Y R'SlIOnst: Relative readings from 20 kHz to 250 MHz 
RuponSl: Responds to peak value of input: calibrated to read rms value 01 a 
sinewave 
Vollage Rangl: 0.25 to 30V rms 
Mnlmum IlIjIul Votl.g.: 30V rms, 200V de 
Input ClpltitJllce: ApprOXimately 3 pF 

85RF High Frequency Probe 
Too 85RF is designed to convert a de voltmeter into a high frequency, 

100 kHz to 500 MHz, ac voUmeter. Ac to dc conversioo ratio isooe-to-ooe 
over a range 01 0.25 to 30V rms. lhe probes dc output is calibra ted to the 
rms value 01 a sinewave input. 

AC-to·DC Ratio: 1:1 
Rallo Accuracy: ± 0.5 dB above 0.5V (at t MHz with to Mn load) ± 1 dB 
below O.SV 
Fr.quucy Rupanu: ±O 5 dB 100 kHz to 100 MHz; ±1.0 dB 100 MHz to 
200 MHz;· ± 3.0 dB 200 MHz to 500 MHz· (relative to 1 MHz) 
htlooecl Frequency Respon&t: Relat ive readings Irom 20 kHz to 700 MHz 
Rupon$l: Responds to peak value of input; calibrated to read rms value of a 
sinewave 
VolI.ge Ring.: 0.25 to 30V rms 
Mulmtlm Input Volt.g.: 30V rms, 200V de 
IlIfNIt Clplcitlnce: Appro){imately 3 pF 
• Refefted 10 hrgh .nd /ow "'puts II probe t,p 

80T-150U Temperalure Probe 
The 80l-150U IS a umversaltemperature probe desIgned to provIde 

VIr tually all OMMs WIth temperature measunng capability Intended lor 
air. surface. and non-corrOSive liquids. the probe provides direct 
temperature conversion 01 1 mV dc per degree A three-position switch on 
the umt acts as a power SWi tch and IS used lor selecting CelsIUS or 
Fahrenheit scaling lor the output In addltloo, the OfF POSltlOO 01 the 
power switch allows the battery condition to be determmed vIa the 
external OMM Operating power for the 80T-150U IS derived from a 
standard 9 volt bal1ery TYPically. the battery provides more than 1600 
tlours of contmuous operation before replacement is necessary An 
outstanding feature 01 particular importance to electronically-onented 
users is the probe's ability to stand off voltages to 350V dc or peak ac . This 
allows voltages to be pl"esef1t on devices whose temperature is being 
measured ResotullOn IS 0 to on the 200 mV range 01 a 3'1:-dlgll OMM 

Tlmpll1ture Rugl: -500t to +ISO"C or -seeF to +302"F, cable 700t 
maximtwn 
C.lliUI-f,llrenhell S.lmlo.: Swilch selected 
SenSiliwily: I mV per "C or aF 
Resolution: O. I "C or O. 1°F recommended maximum 
Ambient Tempenturl Rlngl for Unit: O"C to +50"C 
Rel.lIV1 Humldily: QO~, non-condenSing 
Atcyracy: (Induding nominal 0.25" voltmeter error, in +15"C to +35OC 
ambient) 

± 1"C (1.8"F) oot to lOOOC, decreasing linearly to ± 3OC (SA"f) at -5OOC 
and +ISO"C 

Mu timeter Accessories 

80T-SP Type K Surlace Thermocouple 
For use with 80NA and 8024B for measuring the temperature 01 flat or 

slightly convex surfaces. 

Time COllltlll!: -4 seconds typical on metal surface: 15 seconds max for a 
26O"C change 
R.ng.: O"C to 26WC, handle and cable 1050C maximum 
Accuracy: ± 2 2"C Irom oot 10 26O"C (with respeclto NBS thermocOl4lle 
tables). Also depends on good contact between the tip and the surface to 
be measured. 
Probe DI.IIIII.r: 12.5 mm (.5 in) 
Probe Length: 9.4 em (3.75 in) 
Conductor Length: 1.12m (-48 in) 

Y8102 Type K Thermocouple Probe 
Designed for use with Fluke 802-4A and 802-4B Digital Voltmeter. 

Sheath matenal is Inconel, especiaJly good lor liquid immersion 
measuremeOls. 

TIIII Conlt.lI!: 10 secoods, for air at room temperature and one atmosphere 
of pressure moving 65 leet per second 
Temperatura Range: O"C to 926"C (32"F to nOO°F) 
Accuracy: ±2 2"C from O"C to 276.7"C and ± O. 7S~ of reading from 
276.7"C to 926"C 
Pralle Dllmeler: 3 18 mm (0.125 inch) 
Probe Lengl~: 152 em (6 inches) 
Conductor L.ng~: 1.12 meters (-48 inches) 

Y8103 Type K Bead Thermocouple 
For use with 802-4A and 8024B In any applicatioo except liquid 

immersion or penetration. Exposed tip provides last response. Teflon 
insulation. Four leet . 

Time Consl.lI!: 2 seconds, for air at room temperature and one atmosphere 
of pressure moving 65 feet per secOlld 
Tem,erature Ra ... : oot to +26O"C (32"F to +5OO"f) 
AccvtKf. ± 2.2"C from O"C 10 +26O"C 
Usabl, Ringe: To -4O"C (--4O"F) 

Y8104 Thermocouple Terminallon 
Provides isolhermal termination for any Type K thermocouple wire 

connected to 8024A and 8024B. Maximum wire size is '14 AWG. Ensures 
no temperature difference between the junctions created by the instrument 
terminals in contact with the thermocouple terminals. 

80lK Thermocouple Module 
The Fluke 80TK Thermocouple Module is a tow cost temperature 

measurement accessory designed to wor!( wilh any digital multimeter. II 
converts the microvolt output Irom a "K" type thermocouple into a t 
millivolt per degree signal. 

The on-off switch allowsseleclion of degrees "C~ or "P' oulpul scaling. 
Input is via a "mini" thermocouple connector, with provision inside for 
hardwirinQ. A bead thermocouple, with miniconnector attached, is 
Included with the BOTK. Inmersion probes and surface probes are also 
available, as are addilional bead probes (see page 68). 

The ouptut of the 80TK may be read 011 any OMM having 10 Mohm or 
greater input impedance and a 3'1:-digit display. It is powered by a 
standard 9V battery, with a typical operating life of 1600 hours. Battery 
condition can be checked on the OMM with ballery test instructions 
printed 011 the 80lK 

Mel$llflmelll Rallfl: -SO"C to lOOO"C (-5S"F to 1832"F) 
Ambient OpttJIing Rill': oot to SO"C, 32"F to 122"F 
AccurKy: 
-2O"C to 3SO"C 0.5\ ± 2"C 

--4°F to 662"F 0. 5~ ±3.6°F 
350"C to 500"C t.75~ ±2"C 
665°F to 932aF 1.75~ ±3.6°F 

5OO"C to tODO"C 2.0' ± 2"C 
933"F to 1832"F 2.0% ± 36aF 
-SO"C to -20OC 2.5% ±2"C 
-58"F to -4 .O"F 2 .5~ ±3.6"F 
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u timeter ccessories 

Type-K Thermocouple Probes wilh male mini-connectors for use with BOH Thermocouple Modules 
and Fluke 50 Series Handheld Thermometers. 

SOPK· ! Bead Probe 

80PK-2 Immef$ion Probe 

'. 

80PIC-5 Piercing Probe 

80PK-6 Expoled Probe 

BOPK-l K-Type Bead Probe 
A"~rICY (with respect to NBS tables): +1 lot (2 O°F) over the range 01 
O"t to 2strC (32"F 10 500"F). TYPically wlthm 1 1"C of NBS tables over 
the range 01 -4O"C to O"t (-40"F to 32"f) 
RestrlctiodS: Must be used in TeUoo-compatible environments and IS not 
SUi table for liqUid Immersion The 2600(; continuous temperature rating IS 
primarily determmed by lhe Teflon Ulsulahon 

BOPK·2 K-Type Immersion Probe 
Accuracy (With respect to NBS tables) 

' .... Mil En. 

-196"C to -',O"C ~'32O"F to ' I66"F) ±2" of Rdg 
-1 1O"C In -4O"C ,-166°F 10 -4I)"F) ±2 2"C (4°f) 
-4ere to 27S"C (-4I)"f to 527"F) ::1 1"C (2"F) 
27S"C 10 927"C (S27"f to 1700"F) ±O ~" of Rdg 

Rulrlcllons: The sheath material 01 the 80PK-21s Inconel It shoold nol be 
used In the presence 01 sul fur above 53rt: (l0000f) 

BOPK-3 K-Type Surtace Probe 
Accllracy (with respettto NBS tables): +1 .1 "C (2.0"F) over the range 01 
-28"C to +26O"C (- 18 " OF to 500"F) 
Restrictions: The 260"C continuous temperature rating IS primarily deter
mined by the Tellon support piete The Tellon Insulatioo should not be 
exposed to temperatures exceeding 26O"C (SOO"F) nor to open flame, 
Since thiS can cause release 01 toxIC material 

BOPK-4 K-Type Air Probe 
Accuracy (With respect to NBS tables) 

' .... 
-t96"C 10 -11O"C (-32O"F to -t66"F) 
-11Irc to -4O"C (-t66"F to -AcrF) 

·4O"C to 275"C (-40"F to 527"F) 
275"C to 816"C (527"F 10 1500"F) 

Mil E".r 

±~ of Rdg 
±2 2"C (4"F) 
f l I"C (2"F) 
±O 4\ ot Rdg 

Restrictions: The 316 stainless steel baflleshould nol be exposed to halides 
or sulfides The sheath material of the probe IS Incooel. and should not be 
used in the presence of sulfur above 537"C (1 OOO·F)· 
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BOPK-5 K-Type Piercing Probe 
Accumy (with respect to NBS tables) 

RIIIIII 

·196"C to ·11 O"C (·320"F to ·166"f ) 
·ttO"C to -AO"C (·tWF to -40"F) 
·4O"C to 275"C (·40"F to 527"F) 
275"C [0 816"C (S27"f to 15OO"f) 

Mil ErrN 

±2'J1o ot RIIg 
f2 2"C (A"F) 
ft.l"c(rF) 
±O.' \ ot RIIg 

Restr ictions: The sheath matenal of the BOPK-5 is 316 stainless steel. II 
should not be exposed to halides or sulfides 

BOPK-6 K-Type Exposed Junction Probe 
Accuncy (With respect to NBS tables) 

RI", MIX ErrOl" 
-t96"C to -11O"C (-320"f to -tWF) ±2'110 01 RIIg 
-11O"C to -4O"C (· tWF 10 -40"f) ±2 2"C ("Of) 
-4O"C 10 275"C (·40"f to 527"F) f t 1"C (2"f) 
275"C 10 927"C (527"F to HOO"f) fO 4\ 01 Rdg 

Rulrictlons: The sheath material IS Incone!, an alloy of chrormum and 
nl1:kel 11 should not be used In the presence of sulfur above 53rt: 
(tOOO"f). In addllion. the probe should flot be used in reduciflg 
atmosptieres or a vacuum' 
- BK,use of rile Ol)ttn access ro rhe mSII;" of rhe she,,'" VI' rile ei/posed 

beIJd. rhe probe musr nor be Imme,.ed m ',quid Of sarur..,ed vapor 
ImmerSion ot me prOM In IlqlJl{! or saturated vapor could fesullin ··w/ckmg·' 
ot the Substance, .nd POSSIble corrosion 

BOCK-M Male Mini-Connector 100' ",".01 
Package 01 two mate mint-connectors loruse With fluke 80TK or Fluke 

50 Series Isothermal screw temunals lor altactvnent of K-type thermo
couple wire 

Fuse-2A 2A/250V fuse, S ea 

Fuse-3A 3A/600V luse. t ea 

Fuse-20A 20A1600V luse, t ea 

Fuse-630 rnA 630 ma1250V sand-lilted fuse, S ea 

These fuses are provided to ensure proper protection for Fluke DMMs 
These are the only fuses that shoold be used. 

lCA-l0 line Current Tesl Adapter 
The LCA-tO line Current Test Adapter is a low-cost multimeter 

accessory that allows you 10 quickly and accurately measure the amoont 
of current used by 120V ac hne-powered devices 

The LCA-l 0 looks similar to an extension cord except that one end has 
Fluke-compatible safety-deSIQfled shrouded baflana plugs These plugs 
connect the LeA-l0 to the high current mput (tYPIcally lOA) 01 your 
multlmeter. Inserltng the banana plugs mto the mulhmeter places the 
120V ac Itve wire m series With the multlmelercurrent ShUfll Theotherend 
of the cord plugs into a t20V ac receptacle The device being measured 
plugs mto the LCA-tO receptacle 

Plug .nd Receptacll: U.S. NEMA 5·15 compatible (3 Wire, straight blade, 
15A , 125V ac) 
Output Connectiona; Safety-designed shrouded banana plugs 
Mullllllm CMlrIlll: t OA ac conllnuous, 2M ac for 30 seconds 
Wirl: 5 feet of 16 gauge SJT 



Multimeter Accessories 

The .. probes and accessories allow your DMM 10 measure high vollag •. high currenland high lrequency. 

BDK·6 High VOllage Probe 
The 8DK'6 exteods the voltage measuring capability of an aclde 

voltmeter up to 6000 volls A 1000 1 vollagedividerprovides a high input 
Impedance High accuracy Is provided when the diVider is used with a 
voltmeter haVing a 10 MO Inpullmpedance A molded plastic body houses 
the diVider and prOte<:ts user from voltage being measured 

Volt,ge Ringe: 0 to 6 kV. de or peak at 
In\llll ImpnallCt: 75 MO, nominal 
Oivi,io. Rl llo: 1000 1 
Act\lnq 

DC to 500 Hz ±,IJI. 
500 Hz 101kHz ± 210 
Above 1 kHz Output reading lalls; typically, -30" at 10 kHz 

DVM COlllpltlllllity: The SOK-6 achieves rated accuracy when used with an 
ae/de yollmeter haVlngO 25" accuracy, or better, and an input Impedance 
0110 MO ±10ft 
C.ulloll: These probes are not Intended lor electric utility applicallOns In 
which high volta~e is also accompanied by high energy. Rattler, they are 
intended for use In lower energy applications such as television and CRT 
troubleshooting 

801 ·400 
BOj.41 0 
801-1010 

8DK·4D High Vollage Probe 
The Model80K '40 isa high voltage accessory probe designed to extend 

the voltage measUring capability 01 an acl de voltmeter up to 40.ooovolts 
In essence the probe IS a precision 1000.1 voltage diVider formed by two 
matched metal-film resistors The unusually high Input Impedance offered 
by these resistors minimizes Circuit loading and optimiZes measurement 
accuracy A special plastIC body houses the diVider and prOVides the user 
With Isolation and protectlOlllrom the voltage being measured 

Volt.ge Rang.: 1 kV to 40 kV de or peak ac. 28 kV rms ac 
Input RIlIltlllCl: 1000 MC"l 
Divlsio! Rlti, : 1000 1 
DC Accgr.cy: ± 2' Irom 20 kV to 30 kV (calibrated 1" at 25 kV); changes 
Imearly from 2' at 30 kV to 4' at 40 kV and Irom 2" al20 kV to 4' at 1 
kV 
AC ACCllr.cy: ± 5'1o at 60 Hz 
DVM Camp.llbllily; The 80K·40 prOVides rated accuracy when usedwllh any 
voltmeter haVing a 10 MO Input ImpedaflCe When used With voltmeters 
with other input impedaflCes, a correction factor and/or shunt resistor is 
used to obtain the correct value 
C.ullon: These probes are notllllended for electrical utility applications in 
which high voltage IS also accompanied by high energy. Rather, they are 
Intended for use In lower energy applications such as televiSion and CRT 
troubleshooting 
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Multimeter Accessories 

YBIOO Clamp·on DC or AC Currenl Probe 
The Model Y8t 00 is a clamp-on. Hall-eHeel probe that can be use<i wilh 

a voltmeter, multimeler. or oscilloscope to read dc, ae, or composite 
(ac/de) current measurements. The pistol shape allows safe, easy, 
one-hand operaliOflWhen making current measurements. Two ranges, 20A 
and 200A , produce a 2V output at full range current . The probe bauery-Iow 
ifid icalOf light lets tile operator know when the battery voltage is too low 
tor proper operation. 

R,ngu; 20A ac or de and 200A ac or de 
Accur.ty: 

DC to 200 Hz: ±2% of range 
200 Hz to 1 KHz: ~l00A add ±3" of reading; 

~1 OOA add ± 6\ of reading 
Work iag Vo ltag.: Core to output ; 600V de Of 480V ac maximum. Output to 
ground : 42V de or 30V at maximum 
Mulmum Conductor Slu : 1.9 em (.75 in) 

YBIOI Clamp·on AC Currenl Probe 
The VatOt is a small clamp'on current transfOfTTlef designed to extend 

the current measuring capabili ty 01 a OMM Of ac current meter up 10 I SO 
amperes. The coil on the clamp-on core se~es as the secondary of a 
1000: 1 ratio transformer. The current-carrying conductor being measured 
serves as the primary. 

Currlnt Rlngl: IA to 150A 
Accuncy: 48 Hz to 440 Hz ±(2.5\ of reading +O.15A): 

440 Hz to 1200 Hz ± (3'!1t of reading +0.1 SA) 
Oivislon Rltia: 1000:1 
Working VolI.gl: 300V ac rms maximum 
Maximum Conduclar Sill: 1.11 em (0.43 in) 
Usable Current Ri llil : O.IA to 200A. 5 seconds maximum above 150A 

BOi·400 Clamp·on AC Currenl Probe 
The Model 801-400 is a clamp-on current probe designed to extfl1d tile 

current capability of an ac current meter to 400 amperes. A clamp-on. 
1 OOO-tum coil designed into the probe allows measurements to be made 
without breaking the circuit under test. The current carrying conductOf 
being measured serves as the primary. The unique shape of lhe 80i-4oo 
jaw will accommodate a Single 750 MCM THHN (3Omm diameter) 
ConductOf Of two 500 MCM THHN (25rrm diameter each) conductors run 
in parallel. 

Curnnt R.ngl: IA to 400A 
ACCllncy: ±(3'\ of reading +O.4A) 48 Hz to 440 Hz 

±(4% of reading +O.4A) 440 Hz to 1000 Hz 
DIvision R.lio: 1000:1 
Working Vo ltlg. : 660V ac rms maximum 
Maximum Conductor Size: 1 each 30mm (1.18 in) or 2 each 25mm (0.98 in) 
Usable Currlnt Ringe: O.IA 10 600A , 5 seconds maximum above 400A 

BOi·410 Clamp·on OCIAC Currenl Probe 
The Mode180i-4 10 acldc current probe extends the ac or dc capacity to 

400 amps. This Hall-effect probe IS relatively insensi tive to conductor 
p?sition within the laws for good repeatability. Physical dimensions are 
Identical to 80i-400 and will accommodate similar conductors. Output 
signal 1 mV per amp. 

Specilll1l Current Rlngl: SA to 400A ac or dc 
Usabll Current Rug.: 2A to 600A ac or dc 
Accur.cy: ± (5\ + 2.5A) de to 62 Hz 
Working Val!Jge: 660V rms 
Mulmum Conductor Size: 1 ea 30mm (1 .18 in) or 2 ea 25mm (0.98 in) 
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BOi·600 Clamp·on AC Currenl Probe 
The Model 80i-600 is a clamp-on current transformer designed to 

extend the current measuring capability of a DM M or current meter to 600 
amperes. A coil on the clamp-on transformer-core allows measurements to 
be made without breaking the circuit under test. This coil serves as the 
secondary of a 1000:1 transformer. The current-carrying conductor being 
measured serves as the primary. Because 01 a high efliciency, evenly 
distributed wlflding. wire size and location of the wire within the 
transformer jaws wilt not affett the accuracy of current measurements. 

Currl Rl RIII\II: I A to 600A 
Accuracy: ± (2% of reading) 50 Hz to 1000 Hz 

±(3% of reading) typical 30 Hz to 50 Hz or 1 kHz to 10 kHz 
Oivl.IOII Rillo: 1000:1 
Working Vol1.ge: 750V ac rms maximum 
Maximum Conductor Silt: 5 cm (2 in) 
Usabl. Curr.nt Ring. : O.IA to 2000A. 5 seconds maximum above 600A 

BOi·IOIO Clamp·on OCIAC Currenl Probe 
The 80i-600 is a battery powered clamp-on currenl probe that is used 

wilh a voltmeter to measure de currents up to 1000 amps or ac currents up 
to 700 amps. The iaws will accommodate a single 750 MCM THHN or two 
500 MCM TH HN conductors A convenient thumbwheel ZERO control 
improves accuracy 01 dc currents down to 1 amp. Typical frequency 
response is -3 dB at 6 kHz. 

Sptl: llled Cm l At RI~I; 1 to l000A de. 1 10 700A ac 
Accuracy: (' of reading) 

• Ie, 48 ta U Hl 

1 ta l00A ~ +IA 211 + lA 

100 to 700A " " 

Ie, 6Z II 440 Hl 

3" +IA 

" 100 10 tOOOA " Not specified 

Output SIgilli: 1 mV per amp de or ac 
Working Volt.ge: 660V rms maximum 
Mulmum Conductor Siz.: 1 each 30mm (1 .18 in) or 2 each 25 mm (0.98 in) 

BOJ·IO Currenl Shunl 
An inexpensive, simpl~lo-use accessory that lets you mea5Ufeac ordc 

current using any senSitive voltmeter having banana iack inpuls with a 
standard lfoH spacing. Two 5-way binding posts become the current input 
terminals. The precision. 0.01 0 shunt resistor wilt pass 10 amperes 
continuously without overheating. Of up to 20 amperes fOfOl"le minufe. Not 
compatible with Y8132, Y8134 or Tl70 test lead sets. 

Swilivity: 10 mV per ampere 
Shunt Rtslst.ncl: 0.01 0 
AccurlCY: ± 0.25%, from dc to 10 kHz, typically riSing to 1 dB at 100 kHz 
Sirles IlNIuctlnet: 8.3 nH 
OVll'IGld: > 20A , not fused 

Rack Adaplers 
See page 286 lor rack mounting accessories 

Y910B BNC·Banana Adapler 
BNC-Io-banana adapters permit interconnection between equipment 

having BNC plugs and equipment with double banana jacks. Caution: Do 
not use 8NC Connectors for lloafing measurements. 

MOO·IOO·714 Panel PrOleclor 
Oust cover for8000A. 8600A, 1900A, 1910A. 1911A and 1912A. 
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Calibrators 
All electrical and electronic test and 

are 
I 

curacy and confidence in their measure
ments. Practically all instruments that measure voltage, 
current, resistance, or time can be calibrated with Fluke 
calibrators. standards. and auxiliary equipment. Some of 
Fluke's equipment and standards are used to calibrate 
themselves. 

For many years , Fluke has been the worldwide leader and 
principal manufac turer of slate-ol-the-art calibration 
equipment. This leadership applies to advancement in pre
cision equipment and software and support services that 
greatly improves the productivity of calibration profession-
als. If you think it may be economical to calibrate 
own voltmeters, ammeters, ohmmeters, 
multimeters, electronic counters, oscillo

, or other instruments of that kind, 
I 

solu tions on the following pages. 
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Calibration Products 

What IS Catibration? 

Calibration is a special , highly-refined measurement process in 
which you compare test and measurement instruments 01 unknown 
status to well-defined standards of greater accuracy in order to 
detect. eliminate by adjustment , and report any variations in 
accuracy or capability . In other words , it is a process verifying the 
operational integrity of instruments. II provides two major 
benefits. First. It allows you to use your Instruments with 
confidence by minimizing the uncertainties associated with them. 
Second, it fulfills the requirements for "traceability" to national 
standards demanded so frequently today. 

Calibrators 

~ r~ ~ r~ ; • • £ • ...., - f if -, }- • • .- ~a ~ ! J ~ II 3~ h • 
",. To 1110V ""'" 3350 To 1110V 10"", 

",.. To 1100V ""'" 
515A To 100'1 To looV - 100 to - 30"", - l00 Mn 

SIOOI TollOOV To ll00Y To 2A To 2A In to 
OpllOl1 50"", 10 Mn 

SI 01I TollOOV To ll00Y To 2A To 2A Into 
Oplion 50"" 10 Mn 

SlOOA - To 120Y - - 100"", 

"'" TollOOV 3 "'" 
S«U ToilOOV 4 "'" 

S450A - I ,on to 
8 "'" - - - lOO Mn -

1105A To ll00V - - ""","'" 
4 """ 

- -
fliIlia 

Ampliliers Reference Standards 

U t I ! ..... 
H 

0 , , & • • < o ~ • 
Ii "- ~ > i); :!. • 

5100B 

1200V rms 5101B 
52DSA 51028 '00 y" Yo, 93 1600V dV 5100A 

5440B 

S2lSA 1200Y rms 5200A '00 y" No 95 

±0.005 IOV SIOA '" -
30 Oays "'" 

IOV 

1311 10"" IV 
1018Y -

5100B AV 

5220A To lOA 51018 IAIV y" 97 
51028 - IOV 

132A 0.5 ppm IV -
54408 1 018Y 
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Computer-Aided Calibration 

"- l§ II • II g • 
~~ ~ S U 1 

14041 y" """ y" 117 
7410A y" Rack y" 12' 
74111 y" y" - y" 115 
1449A y" y" """ y" ,~ 

Al23 y" y" R~' y" 127 

~ & 
• < 
No 88 

No 88 

Dividers and Auxiliary Equipment 

• f , ..... • ! 11 i • ~ l 
No 89 

No 87 
V5020 ±0,01 \ o OOZ\ In o to ZOA 98 

6 monlhs 

,,'m 78 
nOA 01 "", 1 0 ppm/ Olo llOOV 106 

"" 721A 4000:1 Ratio '04 
Option 78 1S0A 10"" 10 ppm/year 1.1 to llOOY 106 

OplJOf'1 82 

y" 75 

02"", 
lSlA 

. 10 I 
l100V '00 OS"", -

y" 75 • 100:1 

y" 86 845AI " OISpVlHR I .O/JV 10 107 
'IIOOV 

No !lI) 84SAR ,. o 15pVlHR 10/JYlo 107 
' IIOOV 

AC/ OC Transl" Standards 

I 

I ~ t < 0 

• 

if ..... ! ~l i ~ • J l 

lOrnA 0.'" 5H. 
lAO - " with " '10 

50 H, 5A 5408 100 kHz 

" No 108 lOA O.OJ\ 5H. 
lOll ~Hz UOA - "'" wilh " 110 

20A 5408 50 kHz 

No 105 - OS 005" I MHz 
ASS to SOV - " " 110 

0.5\ SO MHz 

- es 101 To With 5"' 
540. A40. ~Ol 'll " 109 

' IIOOV A40A I MHz 



Using the Applications Road Map to Calibration 

The chart below shows the traceability chain and how Fluke 
calibration products are used . Products are shown as having 
applications in primary standards labs, secondary calibration labs , 

)J2' 5< .. 

"'" ""lA Y502() 

""" 5205A 
7318 510A 
33" '" "'" 845AB 
845AR 
7105A 

""" """ 5.215A 

"'" 

Calibration Products 
Appl lcallons 

or both. Fluke also has a variety 01 automated. computer-aided 
solutions to your calibration needs. Find the position 01 your lab on 
the chafllhen reler to lhe Dox below lor the applicable products. Your 
local Ruke Sales Engineer would be glad to assist you in matching 
your needs with specific products . 

"18 
'«J "," 

S<5O' 

"', 

)'" ,,50' 
n'lA 
n lA 
)50' 

Primary 
IStandards] 

labs 

"" 23 
1'048 
7'05A 
HIl8 
7"9A 

Secondary 
(Calibration) 

labs 

CALIBRATED PRODUCTS 
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Calibrators 

Selection Guide 

Mu~llIIIttf Oiled V"'II' Alltfutl .. Vol. 

74 

Cllikllill Clliwillel 

suo. • 
5442A • 
SIGDB • • 
511m • • 
stOOA 

5450A 

51" • • 
335A • 
3350 • 
34JA • 
liDS! • 

A"",,,cy Ind U.certainty 
Most calibration instruments include a spetilication called 

"accuracy .~ This is a statement of the largest allowable error 
expressed as a percentage of an absolute vakJe. This number is 
properly called Muncertainty" because il is the allowed deviation 
from the nominal ; it is a small m.nber. where acctKaCy would be a 
large number. (Accuracy could be considered I • '" uncenainlY.) 

Uncertainty can be a dilficull speciHcation to interpret because 
there afe lour accepted accuracy statements that can be combined 
in several different ways. 

• Percent of OIJtput 
• Percent of full scale 
• Number of digits 
• Number of units (e.g .• microvolts) 

P,rcent . l1li PPM 
C:1librator and meter uncerta.in.ty specifica tions are ~sually given 

as eIther percent or parts per mIllion (ppm). Theseare Interchange
abte c~epts . We have chosen to use the term ~ppn.( for the most 
part. mainly to make the numbers more easily readable by reducing 
the number 01 zeros. This table will give you an idea of how they 
relate: 

0.1'1"' 1000 ppm 
0.0''1 .. 100 ppm 
0.001 % .. 10 ppm 
0.0001% '" 1 ppm 

An easy memory aid to use is 0.01 '1 and,OO ppm. Reverse the 
Ofeler of the numbers in 0.01 '1 and it comes oot as 100 ppm. 

ClIiWltlM 

• 
• 
• 
• 

Dlrld Clrrlll AIIIfutI .. Ctrl'1ll ... -
CIlintilll CIIillf1litl CIIilnlill 

• • • 
• • • 

• 
• 

M,lrology lor TICh.i,i . .. G ... " I TIChnology 
. Metrology '~r Technicians is a one-weel< course covering elee-

meal/electronic meawrements and calibration for tectmicians so 
Iha\ they will become moreJ:soductive in caljbrati~ test 
inslrumerualion. Thecoorse incl practicallipsand exercises to 
illustrate: 

loading Errors 
lead Impedance 
Using Voltage Dividers 
low level Measurements 
Thermal EMFs 
Grounding and Guarding 
Measurement System Uncertainties 

The student will also be introduced to "Creative Melrology .~ 
Creative Metrology isan innovative way of approaching the task of 
measurement from difterE!flt points of view and exteoding the range 
of NBS traceability. The kind of thinking and teclvliques required to 
extend measurement parameters are dealt with in detail . The 
student will begin to see and use creativt! tedv1iques for their 
measurement and calibration requirement. 



5440B/ 5442A COIII, IIII In~ Eny CaHbraliol. 
Since all inslll.11ne1lls change their 
calibration with limeand tempera
lure, Fluke designed a unique 
internal cal function into the 
5440 Series 10 make It easy to 
maintain peak per10rmanceunder 
alioperalingcondihons Thecom
plelely automatIC procedure takes 
less lnan 5 minutes, requi res flO 

operator assis tance. and corrects 
IQ(mosl compooeol changes since 
the lasl calibral ioo. 

Calibrators 
A new Quick-Cal procedure 

leis you calibrate just lhe IOV 
range, then correct the remaining 
ranges by the same amount so all 
ranges are compensated equally 
lor any change in the internal 
reference voltage. 

Periodic comparison to trace
able reference standards IS easy 
100, With a Fluke 732A Oiretl 
Voltage Reference Standard . 
752A Reference Divider and a 
fllIli detector. 

RS-!3! 
Till fluke 5440 StrllU previdu 

~mplel' !lirtcl vollao' ellibnlion 
IUpporl with nay-to,uM prDCICIllf.l. 
Both the 54408.ntI till 5442A .now 
you III allCI tllllCCllrICY your .ppIICl-
1101 requlru_ Tilly gin 1.5 Inti 2.5 
ppm IIIsie IIICII1Ilnty. rlSpldivliy. 
rtllfiYIlD ClHlIr1IiOIlbnm • . 

cw:iII "- I I 

5440B & 5442A Dire,! VOllage C.llbra!ors 
• Full accuracy over extended temperature range of 100c 
• Completely automatic internal cal ibration, no mechanical 

adjustments 
• Simplified 5-minuteextemal calibration to traceable standards 
• Test procedure memory and Procedure Storage Module for 

Single button test setup (5440B only) 
• Completely programmable through the IEEE-488 interface 
• RS-232-t interface lor printerootput 01 calibration constants 

and instrument test results 
• Simplified Bright vacuum-fluorescent displays for high 

visibility at all angles and lighting variations 

The 5440B and 5442A are equipped with bright vacuum-fluorescent 
displays for clear visibility at any viewing angle. Even inexperienced 
operators find the 5440B and 5442A easy to use because the 40-character, 
alphanumeric display provided in addition 10 the numeric output display 
makes operating instructions and error messages clear and readable in 
eogineenng ooits and English language messages instead of coded 
numerics. For semi-automated testing , the 5440B allows a complete test 

- - b· I' 

- -.---

5442A (NSN 6625-01-224-9270) 54408 

sequence of up to 60 steps to be stored in the intemal Procedure StoraQe 
memory and recorded for later use in the intefchangeable, plug-In 
Procedure Stora~e MOdules. A test sequence is recalled and executed one 
step at a time With each touch of the NEXT STEP key. 

The differences between the 54408 and lhe 5442A are in the operating 
features. The 54408 comes equipped with the Procedure Storage Module 
capability and boost capability for driving the 5205A Precision Power 
Ampli fier and 5220A Transconductance Ampiilier in system applications. 
The rear output terminals found on the 5440B as a standard feature are 
available for the 5442A as an option. Both instruments have outstanding 
accuracy specifications and the capability lor operating at lull rated 
accuracy over a temperature range 01 ± 5"C from the calibration 
temperature, making them well-suited for operation in a production 
environment as well as in astandards lab. Both instn..mentsarecompletely 
progranvnable via the IEEE-488 inter/ace which is included at no exIra 
cost. 

The outstanding accuracy specifications for the 5440B and 5442A are 
easily maintained in any lab by perlonning the simple. automatic 
calibration procedures wtlich store the calibrat ion constants in non
volatile EAROM solid-s ta te memory. No hardware adjustments are 
required. The Fluke 732A Refefence Standard combined with the Fluke 
Oirect Volt Maintenance Program and the Fluke 752A Reference Oivider. 
provide the highesl accuracy reference standards avai lable for this periodic 
calibration. 
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Calibrators 
5440B/ 544ZA 

Specilicalions 

Specifications apply to both the 54408 and 5442A unless otherwise 
noted. 

Ollfll/l Volllft: 0 to l100V 
O. C.rr ..... : 0 to 60 rnA up 10 22V, except divided outputs 

o to 25 rnA up to l 100V 

54408: 
O.,put Uncertl lnty ColllplrllllQ tllibrllloR SI.IMI.r~l, ± 51:: 

, .... UlClfllilly Speclticellol: ±!"M II Out"" • Mlcrmttl l 
3D Daya 900tyl lao Oaya 1 fur 

DV to ltV 1.5 + SpV 20+5pV 2S+51lV 3.5"'" 5/JV 
l1Vl022V 1.5+8pV 20+8 1lV 2S+8pv 3.5 -+- S pV 
22V 10 275V 2.5 -+- tOOpV 35+100pV 4 .5+100~N 6.0+ l00pV 
275V toll00V 2.5 -+- 400 IlV 35 + 400 IlV .. 5 + 400#'1 6.0 -+ 4DOIlV ,--a 10 220 mV .. + a.spv 5 + 0.5 /.IV 6.S+05IlV 10+0.SIlV 
0.22 to 22V J+lpV 4.5+10IlV 6+1 .0IlV 8+1.0J,lV 

54420\: 
Olllput Uncertllnty COlllpind to Clllbnllon St.M.rdl, ±5"C 

' .... UlICIl1lillly SjlKIIICIIIDII: ±IP'M .. OulllU1 • MterlMlMl1 

3D .... " .... 180 Days 1 YNr 
OV 10 ltV 2.5 -+- SpV JO+5pV 45+5pV 6.5 -+- SpV 
l1V 10 22V 2.5 -+- SpV 3.0+8pV 45+8jlV 6.5 + 8pV 
22V 10 275V 30·'00 pY 3.5 + l00pV SO·,00pV 7.0·'00 pV 
275VI01100V 2.S.400pV 3.5 + 400pV 4S·400pY 60.400pV ,--o \0 220 mV 6+0.SpV 7.0.SpV g.O.SpY 12+0.5pV 
0.22 \0 2.2V 4.\ pV 6.' .0pV 8.,OpV 1\ .1.0 pV 

UIlClftlI..., el C.llbralilft S ..... ~. CDIIIJllr ... hi Hillellli SIJ"~. 

..... UllClrIIllIIy.' SIIII6mI 
DY \0 I1V 1.5 ppm 
llV tD 22V 1.5wm 
22V 10 275V 1.7wm 
275V 10 I100Y 2.0wm 
OY 10 220 mY 4.0wm 
0.22 10 2.2V 2.0 ppm 

The OUlput uncertainty compared 10 national slandards for the 54408 
and 5442A are defined as the algebraic sum lor each range of the output 
uncertainty compared to calibratioo standards and the uncertainty of the 
cal ibration standards compared to national standards. The specifications 
for uncertainty 01 calibration standards listed above are those forthe Fluke 
732A and Fluke 752A. it other standards are used, the uncertainty 01 those 
standards must be substi tuted. 
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OutpUI SI.blllty 
Specifications apply for initial stabilization of two hours. constant 

ambient temperature of ± 1"C, constant line voltage, constant load, and 
measurement bandwidth of 0.1 Hz to I Hz, 

. 

' .... ±I~PI II SIIIill • FlMrJ 
II I I111a 24 III1ft 30 1IIyI' 

OV 10 llV D.2.2pV 03.3pV 0.S.3pV 
llV 10 22V D2+3pY 0.4+4pV 0.5 • 4.SjJV 
22V 10 27SV 0.3· 40pY 03+50jJV 1.0.60pV 
275V 10 ll00V 0.3·200 pY 0.3.200 pV 1.0. JOD pV 
DIYi.., 0I1pul 

o mV 10 220 mV 0.5 + 0.2 pV 0.5.0.2 pY 2.0.3pV 
0,22Y 10 2.2V 0.5 + 0.2pV 0.5.0.SpY 2.0.7pV 

AIIsoI.I. 1l1li R.IIIi" UncorIJlnty SlIICilicatioa 
Calibration inslnment specifications are related to theacctncy 

of the standards used to calibrate them. For example, the 54408 
and 5442A absolute lSICertainty specifications aCCOlJ'lt for the 
732A dV Reference Standard. The calibrators have a set 01 
oocertainty specifications relative to the 732A, and the uncertainty 
specifications of the 732A are relative to national standards. The 
two uncertainties must be added tagettlel' to determine the 
~absol uteH uncertainty of the 5440B or 5442A. that is. the 
uncertainty relative to national standards, Relative uncertainty 
specifications allow you to determine the abolute uncertainty of a 
cal ibrator when it is calibrated with other than the manufacturer's 
specified standards. If you use a different set of standards, youwill 
need to know what contribution those standards (or process) 
make. 

T.m,trl1un COIftlcillll 01 011pUl 
These specifications apply for ambient temperatures outside the ±5"C 

range of the uncertainty specifications listed earlier 

ft·lI· 
±[~PM II StIII .. 1 Per or: 

o· ttrt 10·3trt 3D-.trt .O·5trt 
OV 10 llV 0.15 ppm 0.1 ppm 0.4 ppm 1.0 ppm 
llV 10 22V 0.15 ppm D,I ppm 0.4 ppm 1.0 ppm 
22V to 275V 0.2 ppm D.2 ppm 0.6 ppm t .5ppm 
275V 10 IIOOV 0.2 ppm 0.2 ppm 1.0 ppm 1.5 ppm 

, .... -
o to 220 mV 0,5 ppm 0.5 ppm 0.5 ppm 1.2 ppm 
0.22V \0 2.2V 0.5 ppm O.S ppm 0.5 ppm 1.2 ppm 

1I1111tlty 
These speci fications apply forthe ambient temperature range of 15"C to 

3O"C withm ± 5"C of the external cal ibration temperature. 

' .... ± [PPI II 011111'1 • I lmwtltlJ 

o mV to 220 mV 0.5 ppm • 0.2 pY 
0,22V 1(1 2.2V 0.7 ppm • 0.3 pY 
OY 10 lIV O.S ppm .' .SpY 
lIY 10 22V 0.5 ppm 
22Y to 275V 0.5 ppm • 40 JJV 
275V 10 tlOOY 1.0 ppm 



RialollrtioR 

' .... RtMllltl. Mill ... Slni .. 
MuiIIHI l lIII . 
IIIItpII RuiRJlcl 

0'0' to llV 1" 11 .00D000V .,rnA 
11'0' to 22V 1" 22.000000V ., rnA 
22'0' to 275V 10~N 275.00000V 25 rnA 
275'" 10 1100V 1(10 IJV 1100 OOOOV 2SmA 

D I'ri~'" Dutpul 

o to 220 mV 0,01 pV 22000000 mV 4950 
0.22V to 2.2V 0.1 uV 22000000V 450n 

Output HolM 

R .... 
0.1 Hz II 10 Hz 

61l1dwlm 
10 "zilID kHz 

o mV 10 220 mV o lpV ", 
0.22V 10 2.2V 0.211V IS pV 
OV to 1IV 1.5#'0' 3fJ" 
11'0' to 22V 30p'o' "", 
22'0' 10 275'0' 3511'0' 150 pV 
275'0' to 1100'0' l oo pV 300" 

Outpul SlfIlina TilM 
lime 10 seUle within a given uncertainly band 01 final value, IOf a 

change in programmed output within a given range. 

' .... ±1'trtJ Per Min. III CIIHp' 
3 _ ,_. 10 _ 

o mV to 220 mY. 
0.22'0' 10 2.2'0' , 

7 """ 1 "'" OS """ 0'0' 10 llV . and 
llV 10 22V 
22'0' 10 275'0' - - 3 PI" 275V 10 1100'0' 

• Add O.S s&conds for ,ny ching' on (Mg' up 10 22V, ' .0 second for. change 
from 22V IJp •• nd 0.5 • .cond. lor I change from STBY loOPER. 

line RI1IU111101: Changes less lhan ± O.l ppm 01 range for ± 10% change 
from nominal line vottage 
l oad R.g~l.tloft: less than ±0.1 ppm change of output for change from 
no-load 10 lulHoad or from lull-load to no-load for output load impedances 
greater than 80 ohms 
Common Mode RtltclloII: Greater tl\all 140 dB for Irequencies from de to 400 Hz 
T.mptrJl~rI: ere 10 SO"(; , operating, except accuracy is degraded above 
4O"C due to loss of oven regulatioo; -4O"C to +7S,,(; noo-operating 
R,IIti'1I Humlll!!y: ,,90'4 10 3O"C except accuracy is degraded above 80". 
,gO" to 4O"C, :&;40" to SO"C 

Vilnlion 

'- ,~ 0II'1t bpt/tMI 

SHzto15Hz 07Ga115 Hz O.061f1Ches 
15 Hz 10 25 Hz 1.3G al25 Hz O.~ inches 
25 Hz 10 55 Hz 3Ga155 Hz 002 inches 

SlIock: Eighteen 20G Y, -sinewave shocks 
Compli'ftCI Wlt~ Ext,rlf' SI .... rl1l: ANSI C39.S Dec 1980 and IEC 348 
Second Editioo 1978 
EMIIRFI RlVirw 5"narl1l: FCC Rules Part 15, Subpart J; European 
Standard VDE 0871 ; Mil STO 461B 
EMI/ RFI COMIC'" EIII"lon. : FCC Rules Part IS Class J; European 
Standard VDE 0871 ; CISPR.ll 

Calibrators 
544 DB/ 5442A 

RIIl ',11Il EM I/ RFI Ell inlon: Meets or exceeds all FCC and VOE 
requirements 
Powlr:l00V, tlOV, IISV, 120V ac ±10" or200V, 220V, 230V, 240Vac 
± 10" , 50 to 60 Hz, 84W Standby. 145W nominal 
Siu: 61 cm l x 43 em W x 24 em H (24 in x 17 in x 9.4 in) 
Wllghl: 30.2 kg (66.4 Ih) 
Mounting: Standard 19" EtA relay rack , tapped for attachment of slides: 
resilient leet provided for bench use 
Intlud": Operato(s and Service Manual, serialized and dated Calibratioo 
Certificate 

5440B: Procedure Storage Module, IEEE-4SS In terface. RS-232-C 
Printer Interface, Boost Interface, Rear Output 
5442A: IEEE-48S Interlace, RS-232-C Printer Interface 

Models 
5440B Direct Voltage Calibralor 
544ZA Direcl Voltage Calibrator 

Accessories IAIIO '" page 2841 

5440A-1001 Spare Procedure Storage Module 
5440A-1002 low Thermal Copper EMF Plug-In Cables 
132A DC Reference Standard 
752A Refereoce Divider 
M08-205-600 8" " Rack Mount Kit 
MOO·Z80-610 24- Raclc Shde Kit (Requires M08-20S-600) 
5442A·01 Rear Output OpllOO 

Service & Support 

77 



Calibrators 
5100 Series B 

RS-232 
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5100 Series B Cahbralors 
• The world standard of multifunction calibrators 
• Cost-effective multimeler calibratioo 10 4lh-digits 
• f ive functions: Direct or alternating lIolls or amps plus ohms 
• Cassette tape drive available for storing procedures 
• Cluster Of workstation capability, 741 1 B compatible 

The 5100 Senes 8 Calibrators offer the convenience 01 calibrating 
precision meters that measure direct and alternating voltages and currents 
and/or resistance lIS microprocessor-based deSign speeds up repetitive 
testing - including Seflll"3utomated testing USing casselle tapes. and 
automated tesling usmg 74118 software l 

5100 Series B Increases Throughpul 
A large share 01 the workload 01 meter calibration labora~orles and 

production Iinesconsistsol analog and digital meters With 4'h-dlglt or less 
resolution There are hundreds of different meters In this category 
represefttlng dlflerent manulacturers. With no standard format for meter 
specifications Even meters flom the same rnanulacturer are ollen 
specified differently ThiS creates a real problem for any cal lab manager 

Until Fluke mlloduced the 5100 Series. calibration lab and production 
lloe managers were lorced to wrlteelaborale test procedure loconvert the 
complex specltrcatlOfis Into a step-by-step procedure lor Inexpenenced 
workers_ Or they could use expensive. highly-skilled tethnrcal people to 
perform the test without a procedure These methods sometimes exceeded 
the inilial cost of the instrumefll by three to five times over a S-year period. 
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Operating the 5100 Series B is simple. making it easy to train yOUf 
operators. And all data is entered via a calculator-type keyboard_ No need 
to conver! voUs to dBm or dBm to voUs. for example. And the 5100 Series 
B performs the mathematical computations associated with calculallng 
the error of the unit-under-test (UUT) - In % or In dB_ It then indicates to 
the operator whether the UUT passed or lailed . according to its specified 
uncertainty and the magnitude of the error . . . 

The 5100 Series B calibrates meters qUickly and efllcrenUy. It IS no 
longer necessaf)' to gather together separate calibration instruments 
requiring complex interconnection and operation. A single 5100 Series B 
does the whole job. 

5101 B Has System fealur" 
The 5101 B isdesl~ned tor the user-who needs the automated leatures of 

a large COfTIPUter aided calibration system Without the hardware and 
soltware costs 01 a large system. 

A typical calibration procedure ConSiSts of lortyor lilly separatesteps. 
For most benchtop systems. each step must be loaded into the calibrator 
- an operation that is slow and prone to human error. The 5101 B has a 
built-in cassette tape detk to store calibration procedures and step 
through them under microprocessor con trol 

Initially. the operator records the procedure OIl a cassette and uses a 
separate casselle loreach prOCedure. Once recorded. the procedUfecan be 
repealed in a tract ion 01 the usual time Preparing thecatibration tape and 
operating the 51018. requires no special knowledge 01 computers or 
computer languages. Using a printer and an interface OJltioo With the 
5101 B. you can documenl both the calibration procedure and the test 
resuUs with a hard-copy record. 



51028 Has Rugged Case 
The 51028 is similar to a 5100B but COflstructed in a rugged 

combination case with removable sealed end covers for military applica
tions. It is not rackmountable. 

Automated Catibration 
Both the 51 OOB and 5101 B can be used in computer-aided calibration 

applications by adding a Fluke 1722A or 1752A Instrument Controller and 
7411 B Calibration Software. ConfiguratiOlls available include beochtop 
clusters and mobile workstations. Preprogrammed calibration procedures 
are included in the software packages. Consult your local sales office fOf 
details. 

Extended Power and Current Capabitities 
The 5205A Precision Power Amplilier and lhe 5220A TranscondllCtance 

Amplifier will operate as an integrated system with eilM!" a 51ooB , 
5101B. or 51028. The purpose is to extend the voltage and current 
sourcing capabilities beyond the basic built-in capabilities of the 5100 
Series B Calibrators. 

Voltage sourcirlg may be extended from 6 mA maximum to 100 mA 
maximum at 11 OOV for dire{;t voltage. Arid altematirlg voltage sourcirlg 
may be extended from 20V at 50 kHz to IIOOV at 50 kHz. Current sourcing 
may be extended from 2A to 20A. 

A Y5000 Interlace/Buffer is needed to integrate a 5205A and/or a 
5220A with either a 5100B or 5101 B. It conne{;ts to the rear panels and 
preserves the advantage of single-point control 01 calibration. automatic 
error calculation, entry limit prote{;tion, etc. The system is operated and 
controlled using only the front panel of the 5100B15101B or procedures 
stored on a 5101 B cassette. 

Specifications 

Dirtc1 VolIIge 

Ringe Ruolulion Mullnum Cun.1II 

20 mV O.l pV Limlled bv son OUlput 
200 mV , pV resistallCe or 2S rnA 
2V to pV UStng son override 

20Y tOOpV 25 mA/I000 pF 

200Y , mV 10 mAl400 pF' 

l1 00V tO mV 6 mA/400 pP 

'100 mAII500 pF WI/II 5205A Y5000 and Y5001 
.. DOUble both terms lor diVIder override mode 

Rlpplf and Noise 
PD liz 10 3 kHz. 
ML II FL. RMS) 

o Ot% 01 settlf19 
+25 pV" 

0.02% of setting +SO pV 
o 05% al sel1mg 
(open 10 20 kn) 
0.1'" al setting 

(20 kn la full load) 
O.OS\ 01 sett ing 

Uneertllnty: ± (0.005% of setting +0.001 % of range +5 pV) lor all ranges, 
for 6 months, 20·C 10 30·C ambient , non-override; ±(0.005% of setting 
+0.2 mY) for divider override mode 
Templflture Coefl icienl: Above 30'C and below 2O"t . ± (5 ppm of selling +1 
ppm of range +1 JlV) /"C to 200V. ± (5 ppm of setting +2 ppm of 
range) /"C, 200V to tlOOV 
Short Term Stlbility: (For 10 minutes from O"C to 50"C) ±(I 0 ppm 01 setting 
+2 ppm of range +5 JlVj to 500V : ± 25 ppm of setting. 500V to IIOOV 
lOl d hgulltlon: (External Sense) ± 1 0 ppm from 2V 10 Ii00V, no-load 10 
full-load , (Inlemal Sense) same as external excepllull-Ioad is 4000 

Calibrators 
5100 Series 8 

Alltrnallng Voll.Ige 

Ra ... • R_lutl ... Mul ... ", Lull TDlIl llarlllCHllc DlstIrtlDl 
aM Nolu 

20 mV O.IIJV Bandwidth Of 10 Hz 10 200 
Limiled by son kHz. Dislortion. line 

200 mil , pV 
OU lput resislance interference + noise 

iocluding random spikes 

2V tOj./V 2 kn/ lOOO pF 
20VaIII "111111 

50 HZ 10 to kHz: 0.08% 
01 output rms 

20V 100 IJV 25 mA/tOOO pF BlIIW 2DV 
50 Hz to 10 kHz: (0.05\ 

200V , mV Hl mA/4oo pF of ou tpul + 10 pVI rms 
10 kHz 10 50 kHz: (O.GB\ 

ll00V 10 mV 6 mA/400 pF" of outpul + 20 pV) rms 

' Can be set In dBm wllere 0 dBm z I mW In 600Cl z Q.174(jV 
" 200 mAII500 pF wifh 5205A, Y5000and Y5001 

Unmll lnty: ±(0.D5% 01 setting +0,005% 01 range +50 JlV) Irom 50 Hz 10 
10 kHz and ±(0.08%of se!1ing +0.008% of range +50 j./V) 'rom 10 kHz to 
50 kHz tor 6 months, 20'C to 30"C ambient 
Frl quenclu AVlll lblelHzl: 50 . 60. 70, 80, 90, 100, 200. 300, 400, 500, 
600, 700. 800. and 900 lor all voltage ranges, 

FrlCfu.ncin AVlil1b11 [kHzl· 

Voltag. Rang. I , , 
11 OV to \l OOV • • • 
20V 10 \lOV • • • 
1 mV 10 20V • • • 
t> With 520SA. Y5000. and Y500r 

FrllCfu.n~ Un~rbinly: ± 3% 

, • , • • • 
• • • 
• • • 

7 , , " , , 30 " " • • • • • • • • 
• • • • • • • • 
• • • • • • • • 

Tampmllr. Co.Hlelant: Above 30"C and below 20"C ±(20 ppm 01 selling 
+2 ppm 01 range)/"C for amplitude, ±O.I %/"C lor Irequency 
Sbort Tlrm Stlbllity: ±(0.01 % 01 range +10j./V) for 10 minutes Irom O"C to 
5O"C 
LOld Rllulltiun: External Sense. ± 200 ppm Irom D.2V to II0DV, no-load to 
full-load: Intemal Sense, same as external except regulation for voltages 
< 0.2v is expressed as an output impedance of 500 

DirKI Currlnl 

Ra ... RaulUtlOl CoIII,Uuce VolIItI RI"I. 1M Nalu 
200 IJA , "' (0.05% of output 

2mA 10 nA +O.OIIJA) rms 
o to 10V Measured wilh 20 rnA 'DO "' 

200 rnA , p' 10 Hz 10 10 kHz 
bandwidth iocluding 

". lD IJA 010 2.1V random spikes 
'lOA With 52lOA. Y5000. and Y5002 

Uncertllnty: ±0.015% 01 setting +0.002% of range +0.01 IJA ) for 
compliance voltage up to IV. Add 0.002%01 setting per volt above Iv 
rms. Applies lor 6 months and 20"C to 30"C ambient 
Tlmpel1tur. ClMtfflcl.nI: Above 30"C and below 20"C ±(1 0 ppm of setting 
+2 ppm of range)/"C 
Short firm SlIblllty: ±(50 ppm of se!1ing +5 ppm 01 range +0.002IJA) lor 
10 minutes Irom O"C to 5O"C 
Lou Rllulillon: ± 20 ppmlvoll for change In output voltage from I volt to 
maximum compliaoce voltage 
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Calibrators 
5100 Series B 

AlIlrllll!", Currtnl 

Hllltt RtsCIlWINI C .... 'l illU Voltagl 
TIIiI HlrMlic Disl,rtilll 

1M Noise 

200 J,lA loA (0 05'!!. 01 ootput 

2 rnA "'" 
+2 pA) rms 

010 7V rrns OISIOOoo, line 20 rnA 100 nA 
Inlerlerenct 

200 rnA 'pA o. fIOlS!!. Includlf',Q ,,' IOp A Oto14Vrms random spikes 

'lOA with 5220A. ySOOO .• nd Y5002 

Uncerta inty: ± Q,Q5% 01 setting '+0.005% 01 range +0.02 JJ.A) lor 
compliance voltage up 10 I V rms (50 Hz 10 1kHz) . Add 0.005%01 setting 
per vol! above 1 V rms Applies lor 6 months In 20'C 10 30"C ambient 
Temperature Coerncilnl: Above 30"C and below 200{; ± (25 ppm 01 seiling 
+10 ppm 01 range +0 2 nAWe for amplitude, +0 1%f"C for frequency 
Short Term Stabitity: ::t(0 01 4' of seiling +0 002% of range +O.4IJA) lor 
10 milluies Irom DOC to 50"C 
l oad Regull1ion: ±(50 ppm +20 nA)/volt lor change In output voltage from 
1 vall to mOUllmum compliance voltage 

Iles.sl.rJU 
Ringe: 10 to 10 MO In decade steps 
Uncertlinly: ±O 003". except ± O 015" (10). ± O 010\ (100 and 1 
MO). and ::to 030\ (10 MO) assumes 4 termmal below tOO kO 6 mo 
20·-3O"C 
Power Diuip. llon: lW maximum exceplloo mW max (1 MOl and 10 mW 
max (10 MO) 
Temper.turt CoeHlclent: Abo ... e 3O"C and below 20"C. ::t5 ppm/"C except ±O 
ppm/"C (1 0 and 100), ± 10 ppml"C up to 40"C (10 MO). and ± 50 
ppm/"C abo ... e 40"C (10 MOl 

Extended Specifications 
O1ml Votla~llwith &205"1 
Range: ± IOOV 10 ± 11OOV, with 10 mV resolution 
Mnlmum l Dld: 100 rnA, 1500 pF 
Uncertlinly: ± (O 07% 01 seuing +20 mY). tor 6 months, 20·C 10 30"C 
amblellt 
lIne·Retl led Noise: 10;50 mV rms 
Random Nol,,: "-100 mV rms. , MHz bandwidth 

"Ilerniling Voll.g. [willi 5205"1 
Vottlge Rlngl: l ooV to 1100'1 rms. with 10 mV resolution 
Muimum LOI~ : 200 rnA, decreasmg linearly to 140 rnA trom 100Hz to 50 
Hz: 1500 pF 
Vetlag. Unctrtllntv: ± (O 08% 01 setting +0 1 V) fOf 50 Hz 10 10kHz: 
±(O 12" 01 selling + 0 15V) for 10 kHz to SO kHz , for 6 months, 20·C to 
3O"C amblellt 
Frequ.nq Rlngl : Discrete selections Irom SO Hz to SO kHz with 1 MSO 
resolution 
frequ.ncy UnnrtJlnly: ± 3" 
HltllIOnit Dislortlon. nd Hoi,,: 0 1" 01 setting from 50 Hz to 20 kHz. 0.2% of 
selling Irorn 20 kHz to SO kHz, for bandwidth of 10 Hz to 1 MHz 

Dirld CIU.nt Iwil~ S220AI 
Rugt: ± IA to ± 19.9999A, With tOO ~A resolution 
Compllm l Volt.g. : 0 10 4V 
Uncerlllnly: ±(O 02S' of setting +1 rnA). for 6 months. 2O"C to 3O"C 
amblellt 
Ripple and Holst: O.OS' of settmg +1 mA rms. 10 Hz 103kHz bandwidth 

AlternallllQ Curr,nt [With 5220AI 
Current Ri nge: lA to 19.9999A rms, with 100 IJA resolu tion 
Compliance Volt.ge: 0 to 3V rms 
Currenl Uncertllnly: ±(0.07% 01 sett ing + 1 mAl rms from SO Hz to 1 kHz . 
± (0.07% of sett ing +1 rnA) x fr~ue!"lcy (in Kilohertz) from 1 kHzlo S kHz, 
for 6 months, 200C to 300C amble!"l t 
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Fftqulilty Ring.: Discrete selections Irom 50 Hz 10 S kHz with 1 MSD 
resolution 
Frequency UIItIfI.lnly: ± 3" 
Hu m(lnlt Distorl lon I n~ Noi,,: ±(O 07' 01 setting +1 rnA) rms. for 
bandwidth of 10 Hz 10 300 kHz 

Option Specifications 
Wldeblnd.V OpUon 1-03) 

Opllon -03 IS a hIgh accuracy, low nOise. extremely flat allernating 
... ol1age source which increases the trequency coverage of the SI 00 Series 
B from lIS standard ot SO Hz to SO kHz to 10Hz to 10 MHz. This option 
enables the SI 00 Sefles B to calibrate wideband meters. A dedicated fronl 
panel BNC connector prOVides ac output from 300 /1V (·S7.5 dBm) to 
3 1623V (+23 dBm) mto SOO Impedance The output is programmable 
trom the front panel 01110 interface in ~ol1sor in dBm (where 0 dBm equals 
1 mW into SOO) Usmg a SImple formula tor calculation of a correctIon 
tactor and the NEW REF feature. the wldeband output can be directly 
programmed for dBm referenced to olher impedances. 

With the EDIT control the error 01 wldeband meters can be calculated In 
% or m dB With the EOn control and NEW REF . you may lest the 
frequellcy response of meters ThiS method pro ... ldes a direct readmg In 
perceot or dB. Ideal for makmg Bode plots 

R.ng.: 10 Hz to 10 MHz 

Amplitude Uncerllinty .t 1 kHz Termiuted in SOO· 

V.'1IfI It'IIII' A"rn '811 RJlllle ... ,% .. Seni ... "' '' R ... e] 
1V 10 3162311 +13 10 ~23 
o 3t624\1 10 09999911 +3 to +t3 
o tV 10 03t62311 ·7 to .. 3 
31 624 mil to 99 999 mil -17 10·7 
10 mil to 31623 mil -2710 ·17 
31624 mil 10 99999 mil ·37 10 -27 
1 mil 10 J 1623 mil -4710 ·37 
300 lill 10 0 99999 mil -57510 -47 
, For CI monrlls. 2lrC /0 3lrC IImb'lInr 

Amplituda Flltnau · 
10 Hz to 30 Hz: ±O 3% 
30 Hz to 1 MHz' ± O 2S% 

025+025 
OS+025 

075+025 
10+025 

125+025 
15+025 

175+025 
20+0.2S 

1 MHz to S MHz. ± O 2S% abo ... e 1 mV, ± 0.6% ~1 mV 
S MHz to 10 MHz: ±O 6% 
' uslng! fOO/ 0/ RG 58U caole rerminared In son 

Tl mplnture COl llit l.nt: Abo ... e 30·C and below 20·C ±(O.\ times basic 
accuracy)I"C for amplitude: ± O.25\1OC for frequency 
Hllmonl,,: -40 dB or lower relati ... e to fundamental for each frequellcy 
except -32 dB abo ... e S MHz 
SpurlOu$ OutpUI$: -SO dB or lower relati ... e to fundamental for each frequency 
Frequ.ncy R.SGhrt!on: 1 MSD 
Frequ.ncy UftClf1.inly: ±3" 

IEEE-488 Inllrllct Opt!oa 1-05) 
ThiS mterface allows the 51 00 Series to be used in a system compatible 

with IEEE SId 488-1 978. System control is ... Ia the Fluke 1722A or 1752A 
Instrument Controller or any host computer. Address coding is done using 
logiC switches accessible on the rear panel. Data. is transmi tted 
bl-direcllOnally in ASCli coded format. The follOWing subsets are 
supported: SH1 , AH1 , T6, L4, SRt. RLt . DC1 , and E2. 

8it Sirill lat.rflCl OpUoa 1-061 
Pro ... ides compatibility with EIA Standard RS-232-C or 20 mA currellt 

loops. Thirteen baud rates are a~a il abl~ fro~ SO to 96~0 and either one ~r 
two Slop-bits can be set up. Selection IS made ~Ia rear panel log!c 
switches. 



General Specificalions 
Shack Inll VibnUolI: Meets reqUiremems 01 MIL·T -28800 for Class 5, Style 
E eqUipment 
Timpentufl 

51 DOB Iftd 51028: DOC 10 50"C operallng. -200c to +65"C noo-operaling 
5101 B: (With tape cassette) +1 DOC to +-400c operating: +4"C to +50"C, 
noo-operallng WIThout casset1e same as 51008 

Rel. live Humidity: QS\ to 35"C. QO\ 10 4O"C. " 50\ to SO"C 
Power: 100 , lID, 115 , 120, 200. 220, 230. 240Vac , switch-selectable 
± 10%, 50 Hz \0 60 Hz. 200VA (51ooB) or 220VA (5101B) With all 
op tions 
Slu : 222 em H )(60.3 cm Wx43 2 em L{8.75In H x 17 in Wx23.75 in l) 
Weight 

510[18: 30.4 kg (67Ib) basic, 327 kg (72lb) with all options 
51D1B: 32.7 kg (721bl baSIC, 34 9 kg (77lb) With all OptionS 
51028: 35 8 kg (791b basic, 38 1 kg (84 Ib) with aU options 

Included: Manual, power cord . serlahzed and dated Calibration Certificate 
Also one casselle tape With 5101 B 

Models 
51008 CalibralOf 
51018 Calibrator, With tape deck 
51028 5100B In portable case (mlluary) 
5205'" PoWf)f Amplifier 
5220A' Transconductance Amphher 
• YSOOI or YSOO2 cab/a and YSOOO mlflr/acfI reqUIred whfln used with 5100 
Sertes B C.1'bt' fOt 

Options (for 5100B, 5101B 5102B) 

5100A·03 Wideband AC Voltage 
5100A·05 IEEE·488 Interlace 
5100A·06 EIA RS-232-C Interlace 

Accessories IAlsa 1ft ,age 2B41 

5100A-7003K Fiberglass Case, 5100815101 8 
5 HlOA· 7005K Extender Kit 
MOB·205-600 8:11." Rack Adapter, 51ooBI5101B 
MOO·2BO·610· 24" Rack Slides 
Y5000 Interlace Buffer 
Y500 I Cable for 5205A/5215A and Y5000 
Y5002 Cable for 5220A and Y5000 
Y8021 1m Cable for IEEE-488 bus 
YB022 2m Cable for IEEE-488 bus 
Y8023 4m Cable tor IEEE-488 bus 
Y81104 1 5m Cable lor RS-232-C 
Y8007 10-pack 01 casselles for 5101B 
'Requirfls "'08-205·601) 

Calibrators 
5100 Series B 

Service & Support 
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Calibrator 
5200A 

- <80,'" 
~, .. .. - ...... ... , ... . 
• 

5200A Precision Allernaling VolI.g. C.libralor 
• 120 ppm point uncertainty available 
• Seven voltage ranges from 1 mV to l 000V 
• 6Y2'digit resolution (1 ,199,999 counts) 
• Output frequencies from 10 Hz to 1 MHz 
• Automated characterized operation available 
• IEEE-488 system interface avaitable 
• Phase-lock input 
• Completely guarded 
• Short and overload protected 

A Proven Pertormer 
· The Mooel 5200A AI~emaling Vol1age Calibrator is a precision 
tllgh·~ormanc~ .alternatlng voltage source with proven reliability and 
excep'~lonat staol!IIy and accuracy ov~r a broad trequency range. II is 
spetlhed over a Wide O"C to 500(; operatmg range lor use in both laboralOf)' 
and manufacturing envirooments. Amplitude is COIllrolJed in six ranges 
Irom 1 mV to l00V. Resolution to 1,199,999 counts yields 20'Wa overrange 
capability with I nanovoll steps on the 1 mV range. up to 0.1 mV stepson 
the I OOV range Outputs lrom tOO pV rms to 120V rms are provided. with 
up to 50 rnA load current capability. 

An additiooall000V range is included for front panel or remote interlace 
cootrol of a 5205A or 5215A Precision Power Amplifier. 

Amplitude error measurement for voltmeter calibration is provided in 
two ranges. ± 3'Wa and ±0.3'Wa. Error measurements can be resolved to 10 
ppm. 

Five Irequency ranges are provided Irom 100 Hz to 1 MHz. with 119.999 
counl resolution for 20'Wa overrange capability with 0.01 Hz steps on Ihe 
100 Hz range. up to 100 Hz steps on the 1 MHz range. 
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The OSCillator 01 the 5200A may be phase locked 10 an external source 
to produce synchronous signals 01 precision amplitude and stability. Signal 
phase is locked within ± 1· 01 phase angle. ± 0.05°lkHz. over a ±2'1'o band 
around the center frequency. This capability is essential for 60 Hz 
calibration. 

A 3V pulse signal is provided IOf monitoring Ireqlienty with an external 
counter. 

A quadrature output signal is provided which leads the fundamefl1al 
signal phase by 90·. Amplitude varies from IV to 10V rms. proportional to 
the fundamental signal output level on any range. This signal is useful IOf 
wattmeter calibration. and for research and development tasks that use 
the 5200A as a precision source 

External senSing may be selected. bringing rated accuracy to the load 
point bypassing losses in output leads. 

Outputs. are. prot~led Ir~ overload by current limiting. Overload 
response time IS typically 2 microseconds. When an overload is removed 
output recovers automatically to its previous level. 

The.5?00A is a fully guarded calibratOl" . This allows floating operation. 
and eliminates systern ground loop problems. This is especially useful for 
calibrating non-guarded equipmeflt. 

R.mol. Programming 
The 5200A is remotely programmable in all functions except Power. 

Remote/Local, and Vernier Voltage ErrOl" For any programmed amplitude, 
the output seUles to its specified uncertainty within 0.5 seconds lor 
Irequenciesabove 100 Hz. and within 4 seconds lor frequencies below 100 
Hz. Program status lIagsare provided to indicateseUling time and current 
limit cooditions to the cootroller. 

Either the 52ooA-01 Parallel Remote Control Interlace or the 52ooA'05 
IEEE-488 System Interlace may be installed in the 5200A, tor complete 
remote control of both the 5200A Calibrator and a 5205A or 5215A Power 
Amplif ier. 



The 5200A-Ol Parallel Remote Control Interface provides excellent 
isolation between external system logic and internal calibrator circuitry. 
This isolation is typically tQlO in paraliel with 30 pi capacitance. This 
eUettively attenualesextemal logic and ground noise better than 100:1 al 
10 MHz. 

Command data is segmented into 4-bil groups that can be prograrrmed 
separately or SirTHlltaneoosly. Command data is slOfed both inside and 
outside the guard. 

5200A-Ol programming levels are compatible with TIL logic, and with 
contact closure: 

Standard levels: 
logiC 1 or true '" 0 to +0.4 dV 
logic 0 or false '" +2.81/ to +5.0 dV 

(For inverted logic levels, also order oplion 5200A-03.) 
The 5200A-Ql includes both standard and tllank address malrix cards. 

and a mating connector. 
The 5200A-05 IEEE-488 System Interface incorporales subsets SH1 , 

AH1 , 16. TEO, l4 , lEO, SRI . RlO, PPO , De2, and DTOollEEEStandard 
488-1980. It allows complete remote programming of all functions except 
Power. Remote/local. and Vemlef Vollage Error In addition. the 
S200A-OS may be addressed for a Byte status response or serial polled 
for a t-byte response. Status information includes Remote/local. 
Standby/Operate, limits. settling time. and out-ol-range instruction. 

Automated Characterized Operation 
The establishe<! excellent stability and performance history 01 the 

5200A Allernaling Voltage Calibrator offers an opportunity IOf lurlher 
reducing calibration uncertainty while greatly simplifying use by unskilled 
operators. 

Characterization is a process of measuring a particular calibrator's 
uncertainties at selected points using traceable transler standards and 
recordiog those uncertainties in a table. When the selected poinlsareused. 
lheporlionof these uncertainties not due to the translerstandards or to the 
characterization process can then be added to (or subtracted from) the 
calibrator setting. In practice. this signilicanUy reduces calibrator 
uncertainty. 

If you know the characteristics 01 the calibrator design , you can then 
use mathematical interpolation methods lor points other than those 
selected for characterization. While this will yield a significant improve
ment in uncertainty speci fications. it can be complex and time consuming 
when done manually. 

0l lioa 5200A-800 is a software package that uses a Fluke 1722A or 
175 A Instrument Cootroller 10 operate a 5200A Alternating Voltage 
Calibrator and a 5205A or 5215A Precision Power Amplitier. This software 
makes use 01 a stored characterization table and automatically interpolates 
lor voltages and frequencies selected between cl1aracterization points. 

The 5200A-800 controls all calibrator functions in a simplified manner 
with the touch-sensitive display 01 the 1722A or 1752A. 

Catlbration 
The 5200A is originally calibrated at the factory by instrumentation 

traceable to the U.S. National Bureau ot Standards. Periodic traceable 
recalibra tion service is available through Fluke Technical Service Centers 
and Sales Representatives worldwide. 

Fluke also offers 5200A characterization service as well as 540B 
characterization lor customers doing thew own 5200A characterization . 
The table 01 correction factors is supplied in wrillen form, and on a dislc 
compatible with the 5200A-800. 

Calibrator 
5200A 

Specllications 

Am~ lil'" UllClrlailty 
Specified tor 180 days. Cl1aracterized uncertainty requires optional 

5200A -900 cl1aracterization. Both specifications are valid when operating 
in an ambient temperature between 18"C and 28"C after a l-hourwallTlU9. 

IIIk lutnlMII A .. tIIt lIlICIfIIllty' Clllradllfim UICllftlIIIy' 

"l1li' f'_ ± IHNlIIfIIIII f'_ ±1",,1IIIi ' 1"/1 
Rill" ", • ~VI ", R,llIm AUII." 

10-30 looo+tO 
1 mY' 3O·20K 200+10 
10mV 20K-l00K 500+20 

lOOK-1M 3300+30 
to-30 tOOO+tO SO-loo 130+10 tSO+tO 

tOO mY 3O-"K 2OO+tO loo-2OK 125+tO t45+10 
2OK-looK 500,,, 2OK-SOK I"''' 2SO+2O 
tOOK-it.! 3300+30 SOK-looK 200,,, 470+20 

±!".lIfIiII 
±1""lIItilll' "" rIIfIl • ". rIIII l 

IV 
10·30 tooo+5O SO· \OO 130+20 150+20 

10' 
3O-20K 200+20 loo-20K 125+15 t45+15 

2OK-tooK 500,50 2OK-SOK 180+20 250+20 
lDO' looK'IM 3300+300 50K-tOOK 300+30 470+30 

10-30 1200+50 SO·\OO 190+20 210+20 

l000Y' 
30-2011 400+40 tOO-10k 180+20 t80+20 
20\<-50\< 800,50 1011-201<; 200+20 200+20 

SOk-l00k 1000+100 2Ok·5OI\: 3tO+30 310+30 

NOles. 
r. Tr.celble 10 U.S. NBS SlIndl/ds. Includes Irlnsl61 s/endlrds. ck; re'

"ence sOllrce. Ind allo ... ances lot lechnOOllfts. 9Oday$ 
2. 180 day$. ReqUIres ~2OOA -goo 
3. On I mV renge. spec.lice/'Otl epp/lfts'or measurmg msllumenrs Will! I.u 

Il!an 2 MHz band ... ldfl!. 
~. W,II! 5205A or 5215A Po .... r Amp/II'er 

Clllrldtril"·" AMlllllIIar1IIIIJ. ±".' 

VONI, ' 

" 10. 20. Ik 

FIIIIUlncy. Hz 

" 10. 20. ". lOOk 

OS '" '" I" '" 21. '50 I I" I" I" ". '" I" I" 200 '50 
3 I" I,. - 13' I" I,. - 220 '50 
10 I" I" I" I" I" I" '" 200 '50 ,. I" I" - I" - I" - 2" .50 

lDO I" I" I" I" I" I" I" 200 ' 50 
300 \9, I" - I" - I" - 630 -

1000" I" I" 18' 18' I" 18' 200 '10 -
, IBOdlyS. ReqUIres 5200A-900. TreCtable/oU.S. NBS S/andards. lncludes 

I.ans/er standa.ds, dc relel'nc. SOllIC •. and allo ... anc.s to. tl(:l!nioll'S 
.- Will! 5205A 01 521SA Pow" Amp/IIi". 

Voltq' RlIDlutlon 

'''' V'1\atI SIIII", RIIIiIII .. 

1m' O. tOOOOO mV 10 l .t99999 mV '"' 10 mY 1.00000 mV 10 11 99999 mV to nV 
tOO mV 10.0000 mV 10 119.9999 mY tOO nV 
IV O.tOOOOOV 10 1199999V Ip' 

10' 1 OOOOOV to 11 .99999Y tOpY 
lDOV 10.0000V to 119.9999V tOO pY 
1000' 100 OOOV to lIGG.999V I mV 

-. ·W.,I! 5206A 01 521SA Po ... " Amp/I"" 
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Calibrator 
5200A 

Stabil ity 

Sllllilily I 

-"- f~NI (". UItI .. . ". f1IIII l ' 
10 . .... 110 IIIyI 

1 mV 
10·30 70 ... 40 300 + 60 
3O.2Ok 70 + 3) 100 + 30 

10 mV 20k - lOOk 70 + 3 130 + .to 
10 - 30 70 +40 300 + 60 
30 - Jk 70 ... 3 J 70 + 40 

100 mV lk . 20k 70 + 3 100 + 30 
20k . 50k 70 + 3 120 + 50 

50It . lOOk 10 + 3 100+130 

1V 
10·30 70 + .to 200 + 20 
3O.2Ok 35 + 5 I 45 + 5 

lOV 2Ok.5O!< 55 + 5 65 + 5 
100' 5Ok. lOOk 70'" 3 220 + 20 

10 -100 • + so 200 + • 
l000V • 100 - 20k 10 + 5 200 +. 

20k - lOOk 70 + 5 .too + 0 

NOles: 
I. ConSllnl llne. load. lind temper.'ul' 
2. TOI,I pellk 10 pellk rllndom chllnlle In 1m! v'iue 
3. For Irequencies below 50 Hz. floor IS 40 ppm "ngo' 
4. With 5205A or 5215A Power Amp/I / •• r 

T.llp. rlIWrI Cottllcl.nl: For DOC to 1 SOC and 28°C 10 50"(;, add ±(O.025 x 
uncerlainly) per "C below la"C or above 28"C: lor the l000V range add 
±(O.03 x uncertainty) per "C 
11111111111111 loN: 1 mY, 10 mY. 100 mV ranges: minimum 60000 load 
impedance: 1IJ .' IOV, 1 OOV ranges: maximum load currenl SO rnA; l 000V 
range: maximum load current 200 rnA 
• Mm;mum Iwd impecillnce 500 IlboW 0. I MHz 

Vmll,,1 ErrDf CoIIrll: Switch selectable OFF, or two ranges: 0 to ±0.3'Jt 
with 10 ppm resolution: 0 to ± 3'Jt with 100 ppm resolution 

Stilling fime 

FrlllutllC'/ HI SIIIn .. 11l1li.' s.c.a 
10 • 30 41015 
30 • 100 4 
100 • 400 2 
400 . 1M 1" 

'To within 100 ppm 01 change 
" T~~lIy leu than 0.5 second. IIKceptlrequency ,ange changes 

Exler .. 1 S .... : Switch selectable, internal or external , available on IV . 
I OV, and I OOV ranges.' Output rises 10 less than 2.0V rms above selected 
level when sense lines are disconnected in external sense mode 

' Output Impedance on I mV, 10mV, .nd lOOmVranges I, leu th,n 1.50 /n 
,erles with 1511H 

FrlllUpey Plr1DllfIIlICI' 

'" fr...-y StIli ... Rllllltlll" 

100 HI 10.00 Hz to 119.99 Hz 
1 kHz .1000 kttz 10 1.1999 kHI 
10 kHz 1.000kHz 10 11.999 kHz 
100 kHz 10.00 kHz 10 119.99 kHz 

1101Hz .1000 101Hz 10 1.999 MHz 

' 90 d.ys. Ire to 2re .• ff" I ,hour warm -up 
"'00 ppm Of r,ngft 
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H, 

." 
' .1 
1 

10 
100 

UIClrtlIIIIy 
±I~ " I. 
' ~" R .... l 

1.0+0.1 

3.0 + 0.3 

Totll H.rlllOllie 01110111.,. IlIIIIlilll· II,111IiII Nolu' 

f~ HI ±I'" .. aft ... IiW _ 
10 • lOOk" 0.1).(" + 10 
lOOk . SOOk 0,3" + 30 
SOOk - 1M 1.0'JI0 + 30 

'B.ndwidlh 10 Hz 10 10 MHz..nd f.u Ih.n 15 InA output CUrrfH1I'JlC'~ 
IOOOV range. See 5205A or 521 SA SlHCi/ic,,/ons 

•• IV range IS ±O.089i from 10 Hz 10 15 Hz 

Muimllm C.paCilive lolll: 1000 pF on I mV-1ODV ranges. 1500 pF on 
lOOOV range 

Muimulllllllllutl ive load Currlnt· (Except l000V range) 

100 

ci OJ 
E~ ./ au 

.~! 
., 

i~ 
~! .. 
:;:" ./ • • 20 L 

10 20 50 100 200 500 1000 

FrequIII( , lHll 

PIIw lock I.,..: I V to 10V rms, useable down to 100 mV rms 
PUst lKk ACQlracy: ±3° below 30 Hz, and ±(I* + 0.05° per kHz) over a 
±2' band around center frequency 

Ouatlmun Olllpul: 
Amplltu~.: I V to 10V rms, ± 10'4. proportional to selected output voltage 
P~u.: 10 Hz'40 Hz. 90" ± 3°; 40 Hz 10 1.2 MHz, 90" ±W + 0.03* per 
kHz) 
MInimum lDld: 3 kO impedance 

Curr,nl limit: Typical transition time, 2 IJ$ . Recovery within specified 
seWing time 
Volt ·Hlrtz Pr04uel: Output voltage x frequency :S;;101. Full 120V rmsoulput 
is maintained up to 83.33 kHz. Maximum output voltage at 1.2 MHz is 
8.33V rms 

lOII1 R ... IIUOI: 50 ppm of range, 00 load 10 fullioad , up 10 10 kHz .. lOOV lllnae ____ 

' .1 
IV • lOY IIInlll'............. 7 

li .re i y ~ 

~ 

! 0" .... 
10 1111 " , .. ''''' ,. 
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6ener,I Specilicalion. 
MuINIlIIOIIII .. v . ...... : (de orpeak ae) 5OOV, GUARD to chassis; 100\1 , 
LO to GUARD 
T ....... n: O"C to +5OOC operating, -4Q"C to +75"(; storage 
,.,.. PIWIr: Switch selectable, looV, '1SV , 2OOV , 230V at, l00W 
Sill: 17.8 em H x 43.2 em W II: 53.3 em 0 (7 in )( 17 in)( 22.5 in) 
Wtillll: 24.1 kg (53 Ib) 
I~: Instrucllonmanual, mat ing connectors, powerCOfd. serialized and 
dated calibration certificate 

Model. 
5200A Precision Alternating VoUage Calibrator 
5205 ... AC/ DC Precision Power Amplifier 
521SA Precision Power Amplifier 
StOOA/5215A Precision Alternating Voltage Calibration 

System 
1122 ... Instrument Controller 

Oplion. 
5200A·01° Parallel Remote Control Interlace 
5200A-03 Logic Level Inversion (lor 5200A-Ol) 
5200A-OS·· IEEE-488 System Bus Interface 
SZUBA-loO'" Automated Characterized Operation Software 
5200A-900 Characterizat ion of New-Purchase 5200A 

and 5215A 
5200A·902 Characterization of New-Purchase 5200A 

"c;..nnot be uslld with 52OOA-05 
··C.nnor be uslld with 52OOA-OI 

·· 'R~I.I;f"$ 1722J., 1752A Of 17201., .nd 5200A -9CO or 5200A-902 

Accessories (AIIG "I "'III 284) 

101-205-600 Rack Mount Kit for 5200A 
110-205-600 Rack Mount Kit lor 5215A 
100-210-61 0 2.~ Rack Stides lor rack adapter 
Y1190 Rack Mount Kit with 2.- Slides fOf 1722A 
S200A-JOISr; Extender Board Kit 

Calibrator 
5Z00A 

Service & Suppo~ 
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Calibrator 
5450A 
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54SOA 

5450A Resislance Calibralor 

• 17 standard resistors in one enclosure 
• Decade values from 1.00 to 100 MO 
• .9 multiples from 1.90 to 19 MO 
• True passive resislOfS for low noise and offset 
• Midband accuracy of 8 ppm over 180(; to 28"'C 
• 4-wire or 2-wire operation 
• Easy data entry fOf test lead compensation 
• Automatic meier error calculation 
• IEEE-488 programmable 

The S450A Resistance CalibralOf is designed to verily the resis
tante-measuring accuracy 01 precisioo multimelers. either manually Of as 
part 01 an automated calibration process. It complements the 5440A and 
5442A Oirect Voltage Calibrators. 

The 54SOA provides cardinal point resistance values in decade steps 
Irom 10 through 100 MO and decade steps rrom 1.90 through 19 MO. 
Because lull range readings of most digital muitimelers starl with the 
digits 19, the accuracy at readings near the full range may be checked 
using the 19-series resistors 

Each resistor differs from its nominal value by no more than 0.1" . But 
the precise value at each IS known with a much higher degree of certainty. 
The known value of each is stored in EAROM and used for calibration 
purposes. Each value displayed has t ppm resolution . 

Four-wire connections eliminate the effects 01 lead resistance or, '(If 
2-wire operation . yoomay measure and store the lead resistance value and 
automatically subtract It from the value of each resistor. Connections to 
the instrument being calibrated may be made to the front panel temlinals or 
to special rear panel binding posts that contribute very low thermal ollset 
voltage errors. 

Calibrating the 5450A consists of storing the right values of each 
resistor in the EAROM. Recalibration can be accomplished withotJt 
removing the instrument covers. and may even be done remotely over the 
IEEE-488 bus. A rear panel switch insures integritr. of calibration. 

The 5450A displays the precise value of each se ected resistor and can 
show the error of the instrument being calibrated - either in percent or in 
parts per million. Alilunctions that can be controlled from the front panel 
may be controlled remotely via an tEEE' 488 bus. No options are required 
to make the 5450A compatible with the bus; interface circuits are built in. 

Specilicalions 

The following specifications apply when the 5450A is calibrated using a 
10 kO standard resistor. the absolute value of which is known with in ±2 
ppm or better and using tile ratio calibration method for calibrating resistor 
values from 100 through 100 MO. The 1.00 and 1.90 value must be 
calibrated by comparison to a 1 0 standard whose absolute value is known 
within ±5 ppm. 
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ACCIII1CY For Riled Curr'lI 4·Wlr. Call1llClions 
A~lgtl UttelrIIllIty 

[± ". 11lI'" lIdiClldl ,- l3"C ± I"C. zrc ± 5OC. NIIfIIII CttI"I. " ..... , .. - Q O,, "H ~"" IIH 
24 Hllln """ 9D Drp II .. , ... U". 

S,",' 'mO .1 mO , mO .1 mO "mA SODmA 
,0 S<I 62 7S '" "mA 'OOmA 
"0 ., 52 " '00 "mA 7SmA 
"0 " 20S 2S 33 "mA 2SmA 
"0 " 18.5 23 " 10mA 25mA 
'000 7S 9 " " 10 mA "mA 
'900 7 •. , 10.5 15.5 "mA 15mA 
, kO 55 7 OS 13.5 700 jlA 2.5 rnA 
19 kO , 0.' • " SODpA 2SmA 
10 kO , 0' • " S<lpA , mA 
19 kO 4S 0 7.S 12.5 S<I pA , mA 
100 kO 0 7S 9 " 'pA 250 pA 
190 ~O 55 7 OS '" 'pA 250 jlA 
, "0 7S " '" " 'pA S<lpA 
19 MO 77 " '" " 'pA 25 jlA 
10 MO " 2' 26 S<I .5 jlA 'pA 
19 MO 20 28 30 " .25 pA 2.5 pA 
100 MO " 90 02' 200 .0SpA ' p A 

' Re/1l11Ve 10 NllllOnlll Stllndllrds such n U.s. Bureeu or Slanderds 

General Specilicalions 
T.IIIJ1tl1lur, : ere 10 sere. operating 
R.I.ti .... HI .. i.ily; Q O% for rated accuracy 
Power: 100. 120. 220. or 240 aV ± 10". 50 to 60 Hz ±5'. ~50W 
Size: 8.9 em H x 43.2 an W x 55.4 an L (3.5 in x 17 in x 21 .8 in) 
WII;ht: 9.3 kg (20.4 Ibl 
Includd: Instruchon manual . line cord . serialized and dated calibration 
certificate 

Model 
5450A Resistance CalibratOf 

Accessories (Also SIt plge 2841 
.,8021 1m Cable lor IEEE-488 bus 
.,8022 2m Cable for IEEE-488 bus 
"8023 4m Cable for IEEE-488 bus 
11100-260·610' 18" Rack Slides 
11100-270·610' 20" Rack Slides 
11100-280-610' 24~ Rack Slides 
.,8599 3'h~ Rack Adapter 
Y8598 3Y,~ Rack Adapter with 22" Slides 
• R&quires YBS99 

Service & Support 



(NSN 6625'OHl86-2041 ! 515A 

515A Portable Calibralor 

• Precision, portable, 4Yz-digil calibration and 51ft-digit 
verifica tion where you need it 

• Battery powered when disconnected from line power 
• lightweight and small size 

The Model 515A Portable Calibrator IS a preciSion voltage and 
resistance calibrat ion source lor on'sile calibration of measuring instru
ments The 51 5A provides direct and allernatlng voltage and resistance 
standards in a unit only 31h loches high by 81k Inches Wide by 16 inChes 
deep. The instrument weighs just 13 pounds. including the rechargeable 
baltery pack . which eliminates warm-up delays alter transit and allows 
a·hour operat ion 'ree of line power lor true portability The 515A's basic 
uncertainty is specified over a temperature range of 18"C to 28"C for a 
I -year period, thus making it easy to use in productlOll lest and calibration 
environments without complex correctiOil terms. The long calibrat iOil cycle 
also makes the 515A economical to own by minimizing maintenance 
overhead costs. 

AII 515A outputs are available at a Single set 01 output terminals. In 
additiQfl , terminals are available to allow guarding and shielding of test 
leads in critical test si tuatioos. 

II the unit is connected to the ac line, the internal battery is placed OIl 
charge: otherwise the 515A automatically operates from the battery and 
its state of charge IS indicated on the meter to the nghl 01 the panel. 

The 515A can be usedellectlvely to test a wide range 01 characteristics 
in measuring instruments. Here are a few of the many applicatiOflS: 

Funclions Checked 
dV: Input ollset current, aid linearity. absolute accuracy 
IV: Frequency response. converter linearity, residual noise, absolute 
accuracy 
Rulstlnc.: linearity, residual resis tance, absolute accuracy 
Gln.nl: Zero ollset and stability, autOfanging, overranging 

Specifications 

01'1(\ Vollige 
Rlngu 
I.N : 0 to 999 IlV continuous (0.2 IlV resolution) 
IV: 0 to 1.0V in O.IV steps 
10V: 0 to 10V in IV steps 
10011: 10011 cardinal point 

Accuncy: (For I year, 18"C to 28"C , 30 min warm-up) 
1111 range: ±21l11 

Calibrator 
515A 

1 V. 1 OV, and 100V ranges: ±30 ppm or 30 IlV of range. whichever is 
greater 

Output Currefll: Funct ion of source resistance, except 10011 range which IS 
limited at approximately 0.5 rnA No damage to instrument with short 
cucuit on output 
SCKlt" Rulatlflce 
IlV, IV, 10V ranges: 3000 
looV range: < 10 (up to 0 5 rnA load) 

Alllrlllllng VOIIaRI 
Rlngl: IV, 10V, looV cardinal points 
Output Frlllulncin 

lOV. 400 Hz. 4 kHz, 50 kHz 
lV, 100V: 400 Hz 

Accuracy: (For 1 year. 18"C 10 28"C, 30 min warm-up) 
IV' ± O 05% 
10V: ±0.04% at 400 Hz and 4 kHz. ± O 1\ at 50 kHz 
looV: ±0.06" 

frequency Accurny: ± 1" except at 50 kHz ± 5 .. 
Tolil HlrMotc Di,lorlia.ln. Holst: < 0 03 .. (400 Hz and 4 kHz), < 0.05'110 
(50 kHz) 
Output CurreRI 

tV. 10V output : 0 to 10 mA rms 
1 OOV output 0 to 0 5 mA ffTlS 

Rulsllnct 
Rlngl : 100 through 10 MO 10 decade steps + zero selling 
Accurlcy: (1 year, 18"C to 28"C , referred to "0"0 position) 

00 • Residual resistance is less than 0 150 
100 ·1000 ±0.06% 
1 kO - 1 MO. ± 0.015% 
10 MO ±O 075" 

Power Rltift,: 0.2W or looV (de or nTIs). whichever IS less 

General Specificalions 
T.lllptnlur.: O"C to strC, opera\lng 
Power: 100. 115. 200, 230V ac. ± 10 ... 50 to 440 Hz, < lOW, or internal 
batteries Eight hours operatIon from batteries when lully charged 
Weight: 5.9 kg (13Ib) 
Siz.: 8.9cm H x 21.6cm W x 40.6 cm 0 (3.5 in H x 8.5 in W x 16 in 0) 
Included: Manual , power cord , batteries. serialized and dated calibration 
certi ficate 

Mod,l 
515A Calibralor 

Accessories IAlsa lit ,.ge 2841 

Mo3-20o-618 3Vl- Rack Adapter, Dual 
Mo3·20o·619 3Vl- Rack Adapter, Offsel 
Mo3·20o-620 Panet MOlIIl\lnQ Kit 
M03-203-700 Panel Protector 

Service & Support 
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Calibrator 
335A/ 335D 
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(NSN 6625-00-445-3328) 335A 

335A & 3350 DC VollaQ' Calibrators/Null D,tectors 

• 0 to 11 OOV output, 0 to 50 rnA 
• 0.1 ppm resolution, seven decades 
• Built-in null detector for differential voltage measurements 
• 10 ppm basic accuracy (3350) 
• 5 ppm basic stability per month (3350) 
• Overvoltage and overcurrent protection 

Combining accuracy with versatility, Models 335A and 3350 provide 
the functions 01 a precision de voltage standard with lhosea! a diHerenlia1 
voltmeter and high impedance null detector. The only practical di!lerence 
between the 335A and the 335D is their accuracy and stability. 

Both instruments provide 0.1 ppm resolution, using seven in-line 
decade switches. 

Specifications 

Voila., R ... a : 10, 100, and l000V with outputs as !allows: 0 to 
11 .111110 (I,uV steps), 0 to 111 .111110 (10 ,uV steps), 0 to 1111 .1110 
(tOO JJV steps) 
O. C.rrtnl: 0 to 50 rnA 

AccIInq If 0. :' ±(' of Setting + pV) 

..... 339. 90 DIys 3350. tMI Drys 
lOV 0.002 + 10 0001+10 
l 00V 0.002 + 20 0.001 + 20 
l000V 0.002 + 200 0.0015 + 200 

• Also measurement accuracy of 335A and 335D us&(J as a d,fferent,al 
vanmater 

Sldility of 0,,: ±(' 01 Setting + pV) 

..... 335' 3350 

lOV ± (O.OOI + tOI /mo ±(O 0005 + 7)/mo 
±(0.OO2 + 2O) /yr -

tOOV & ± (O.OOI + 2O)/mo ± (0,0005 + 3O)lmo 
l000V ±(0.002 + 40)/yr -

NOTE. The eccuracy Ind stlb,lIfy areabsolUle, relarNe 10 NBS standardl, and 
include effecll of "abl/iry, line regula rion, ~d regularion, and calibralion 
uncertainties undel standard reference conditions of 2:r C ± ,. C and up ro 
7m. relative humidity. 
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Temperature Coel1icienl: (0.0002' 01 setllng +I IJV)/"C from 22"C to O"C or 
24"C to 5O"C 
Overcumlll ProluUon: Limits current at 1 rnA to 60 rnA via cootinuously 
variable front panel control 
OVIMlltagl Protutlon: Trips output if voltage level exceeds setting 01 front 
panel controls. Continuously variable Irom 10' to 110' of each range 
Ripple and Nol»: 10V range. ~20 IJV rms: 100V range, :QO IJV rms: 
l000V range, !!O;40 pV rms 
Srttl ing Time: TYPically wilhin 10 ppm 01 final oulpulless than 20s after a 
range change 
Rlgull1ian: 0.0002' of setting or I 0 IJV for a 10% line voltage change or a 
full load change 
Common Mode Noise Relectlon: ~1 40 dB Irom dc 10 400 Hz, up to 700V rms 
or 1000 dV 
lsalillol: Either oulput leoninal may be 1I0ated up to 1000 dV Iromchassis 
ground 
Remote S.nse: Separate leoninals are provided lor sensing the output 
voltage directly at the load 
Temperatur.: O"C to 5O"C. operating 
Power: 115 or 230Vac ± 10%. 40 to 60 Hz. approximately 130 VA lully 
loaded 
Sill: 17.6 em H x 48.2 em W x 45.7 em D (7 in H x 19 in W x 18 in 0) 
Welgltl: 23 kg (50 Ib) 
Mounting: Standard 19" EIA relay rack, tapped for attachment 01 slides: 
resilient feet provided for bench use 
IlItludH: Manual, PCwei' cord, serialized and dated calibration certificate 

Models 
335A DC Voltage Calibrator/Null Detector 
3350 DC Voltage CalibralorlNull Detector 

Accessories IAlsa .... pale 284 ) 

A60-01 17-20· Rack Slides 

Service & Support 



'l:J __ :. . If • fJ 
, 

(NSN 6625-00-238-1283) 343A 

343A DC VDllag' Calibralor 

• 0 to 1100V output, 0 to 25 rnA 
• 0.1 ppm resolution, seven decades 
• 20 ppm basic accuracy 
• Stability better than 5 ppm/hour, 15 ppm/month 

The 343A is a 7-digil instrument with a basic accuracy 0120 ppm and a 
resolution of 1 pV Ofl the 10 JJV range. 

Cleanliness of the de output is evident in the combined ripple and noise 
specii ications of 50 JiV rms from the 343A. Shorllerm jitter and other 
random excursions are almost non-existent. less than 1 ppm. 

A Simple amplifierfcomparator circuit is util ized to establish a 
convenient , variable, current limiter. Any maximum current output 'rom 1 
to 30 rnA may be set via a fron t panel control. In addition to providing for 
current protection 10 the load, a failsafe ·crowW protects the series-pass 
elements from damage should the lotal yoltageacross the elements exceed 
a sale level. 

Specifications 

Ollpul VolI ••• : 0 10 1100 dV 
RIiOlutlol : I jJVon 10V range, IOjJVon lOOV range, IOOjJVon 1000V 
""9' 
Accuracy, 90 DIYS 

IOV Range: ± O.OO2% of selling or ± O.OOO211 of range' 
lOOV Range: ±0.OO211 01 selling or ±O.OOOI1l 01 range' 
lOOOV Range: Same as lOOV range 

'WhlchfwfH is gruler 
NOTE: The ,bo ... ,ccu'lJcies Ife ,bso/ute. rel,,/VII to NBS srlndlfds. .nd 
include ,/fec" 01 ~"bility. line fl$lul"ion, /old fl$lulation. and c.lilN.,ion 
unc.rt.lnlifls under sllJnrhltd ,e/erenee conditions 01 23" C ± , ' C alld up 10 
ra.. ,e~ rw. humidity lIf1er 30 minute wlfm-up. Apply ICK 90 days. 

SIIIIIIIIy: ± % of Selling or ± Microvolls" ~~:;;:l=,;~~~~;=1 

Per Month 0.0015" or 
Per 6 Mo. 0.0025" or 

Calibrator 
343A 

T.m"Ulur, Ca,Hlcl,nt: ±(3 ppm of setting +0.1 ppm of range +2 jJV) per 
degree Celsius from 24"C to 15"C or 25"C 10 35"C 
RlgullllDn: < 0.0005% of selling +25jJV fora 10% line voltage change or a 
lull-load 10 no-load change 
luillio.: May be lloated 500 IN lrom chassis 
SttIIIIIIl TI .. : Within 15 ppm 01 final output in 5 seconds 
OmCII"'''' PrD1IC11011: Automatically limits output current at any preset 
level between I mA and 30 mA via continuously variable Iront panel 
control. Panel lamp illuminates during limiting 
Mil": Switch-selectable 10 lull range voltage or full range current 
Rlmol. S.n .. : Separate terminals are provided lor sensing the oulput 
voltage directly at the toad 
T. mplr1lufl: ere 10 50"C. operating 
Pow,,: 115 or 230V ac ± I 0%, 50 to 440 Hz, approximately 60 VA fully 
loaded 
Sill: 8.9 cm H x 43.2 cmW x45.7 cm D (3.5 in H x 17 in W x 18 in 0) 
W.IVItt: 10.43 kg (23 Ib) 
Incl~": Instruction Manual, power cord, serialized and daled calibration 
certificate 

MDdel 
343A DC Voltage Ca librator 

Accessories IAlsa SI' pav. 284J 

MEE·7001 3'h'" Rack Adapter 
MEE·8078 18" Rack Slides tor rack adapter 
MEE·8079 24 " Rack Slides for rack adapter 

Service & SUPPD~ 
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(NSN 6625-00-492-5385) 

71D5A dV Calibration Instrument Ctuster 
• Cost-effective, high accuracy calibration 
• Sell-calibrating 
• Expandable for all calibration 

nOSA 

The 710SA is a calibration system composed 01 five Fluke standards
type instruments mounted in a single beochtop cabinet. The system is 
self-calibrating and lets you achieve calibratioo accuracy equal to that 
found in standards laboratories. The 7105A is well known world-wide and 
is used extensively by electronic and electrical equipment manufacturers 
ClIld govemmelll facilities. 

Although the system is slritlly !Of calibrating direct voltage sources, 
direct voltage meters, and the direct vollage value 01 resistors and 
dividm, the dV capabilities may be extended to all calibration and 
measurement through the use 01 Fluke thennal transfer standards 51108. 
ASS, A40, and A40A. 

The instruments comprising the 7t 05A are: 
lIIoftl 335A DC Voltage StandardlNuli Detector 
l1li .. 1 845AR High Impedance Voltmeter/ Null Detector 
111 .. 1 150A Reference Divider 
111 .. 1 720A Kelvin-Vaney Divider 
IIIMI,I 72IA lead Compensator 

Calibrate Voltage Sources and Vollmeters 
Ultimate accuracy in voltage calibration is easily achieved using a 

two-step approach: 
Step 1. Transter the accuracy of the standard cells to the 10-volt output 

01 a 732A Oirect Voltage Reference Standard using a 720A Kelvin-Vartey 
Divider and a null detector. 

90 

Sltp 1 Error limits 

. 

N ..... II SlllUr' ClUIIII u.illil En. ' 
n = 4 06""" 
n=5 05""" 
n =6 0.4 ppm 
n=7 04""" ,-, 04""" 
n=9 """" Sllndl,d cell unc.rtlmly nof mcluded 

Step 2. Calibrate the output of the 335A DC Calibrator, or any very 
stable power supply, using the 732A. the 720A. a null detector. and a 
750A Reference Divider which has its tOY . tOOV , l000V. and ll00V 
ratios specially calibrated. 

The limits of error for different vall age ranges are shown In the table 
below for these conditions: 
• The 732A was calibrated using nine standard cells, 
• The sell-calibration at the 720A and the calibration of the 750A at the 

10V and 100V. and the 1 OV . t OOOV , and t 1 OOV ratios was performed 
immediately pnor 

• Ambient temperature remains stable within ± t"C 

Sle, 2 Error Limits 

Velili' R .... lillils ., Err ... ' 
,.;;;tOV 03+(02 : S)ppm 

IOV to lOOV 3.31015ppm 
looV 10 11 OOV 43t025ppm . St.nd,td c.N unc.rt,mty IS not Included 

S . SeIling 01 Flu~. 720A dIVISIOn ''1110 (0 fO I.O) 

Below 10V, beller accuracy may be achieved by using a diflerent 
configuration of the 7105A System, 

Calibrate Vollage Dividers 
Usmg the 335A as a stabledV source and the 721 A to compensate lead 

errors. a voltage diVider may be checked. Specifications for the 
comparison are listed 

A~lule l lnearlt~ 
Resolution 
Il'lJt Taps 

MaxllllUlll Input VoflS 
Input Resistance 
Powef CoelhcH!I1I 

Tempefil ture CotU,clenl' 
Stabili ty' 

Precision DiHerential Vollmeter 

o I ppm 01 Input 
Olppmol1f111U1 

11 and t a 
II kVaodl OkV 

11 0 k(l and 100 k(l 
a I ppm 01 inpullW 
0.1 ppm of Inpull"C 

1 ppm/yr 

The system may be contigured as a ditterentiat voltmeler obtaining 0.1 
ppm resolution with the 720A Kelvin-Varley Oivider. Both null detectors 
are used, one to compare the input voltage and one to continuously mon
itor standard cell EMF UllCertainly is 5 ppm to 1 OOV, to 20 ppm at 1.1 kV. 

Model 
7105A dV Calibration System (incilldes 7105A-502) 
71 05A-502K Cabinet, with gold flashed low thennalleads, 

accessories, 115V 
7105A/M Cabinet , with gold flashed low thermal leads, 

accessories. 230V 



Seleeling Calibrators and Standards 
When selecting calibrators and standards, the most important consid

eration is your application. This would include such Ihingsas accUf3cy(or 
uncertainty), precision. and stability requirements and tactors such as 
whether you will be doing calibrations on-siteor in a lab, whether yOU need 
benchtop or rack-mounted instruments, and many olher factors. including 
cost . 

Once yoo kf"lOw 10 what level 01 uncertainty the calibrations must be 
performed. you can begin to determme which calibrators. standards. and 
calibration systems are appropriate. This Infoon3tion can beobtained from 
this catalog , or)lOUt local Fluke Sates Engineer will be glad to assist you. 

One rule-oHhumb ought to be followed: Ibe c,tlllr.llon prOteSS sllould 1M 
II llmplill your IppllCllion wlll.llow. The use 01 primary-level calibration 
instruments serves no useful purpose when calibrating instruments tMt 
don't require primal)' level calibration, such as a low accuracy handheld 
OMM. 

The next consideration IS whether your facility can maintain the 
environment required by your instruments. You will only be able to achieve 
specilied uncertainty, precision, and stability il you adhere to the environ
mental cootraints 01 temperature , relative humidity, and main supply 
voltage for your instruments. And with the growing roove to on-sile and 
mobile calibralion, you will need to consider whether your instrunents will 
be used only in the cootrolled envlfonment of a lab, or Illhey will be going 
to the production lloor and perhaps even further from the lab. 

Finally you need to consider your metrology expertise. The lowest level 
of calibration uncertainty (highest accuracy) IS achieved in a primal)' level 
lab , using high accuracy, extremely stable, precision single-function 
calibrators and standards. The metrology techniques required in these 
situations are extremely refined and sophisticated, and demand either a 
great deal 01 expertise Of an automated approach 

Fluke can assist you with all these factoo in your selection of calibra
tion instruments. Fluke provides you with a broad spectrum of calibrators, 
standards, computer-aided calibration systems, and other related products 
so you know Fluke MS the instruments that meet your needs. 

And Fluke clearly defines the envirorunental speclhcations for our 
Instruments so you can match your instrumentation needs to the environ
ment of your calibration facility. Our Instruments are very environmentally 
stable and rugged for usin~ outside the lab. Calibration systems are 
available mounted in racks With pneumatic wheels so they can handleeven 
the bumps of doofways and the prodllt tion floor. 

Fluke puIs extra engineering effort into designing calibration instru
ments that are user-friendly and ergonomically suited to the catibrahoo 
process. You will lind our calibrahon instruments easy to leam and, 
pertlaps more important, easy to use on a daily basis. 

Service & SUppo~ 

Calibration Products 

Fluke recognizes the importance of both manual and automated 
approaches to calibration, and offers you solutions that will match a need 
lor either or both. Fluke instruments can be used manually or remotely via 
their IEEE-488 interlaces. The Fluke 74l1B provides an approach fo 
automation that lets you start with instruments you may already have in 
your lab, and add capability as your needs grow and budget becomes 
available, 

literature Guide 
To help you learn more about calibration, Fluke offers a wide variety of 

literature on calibration and various related subjects. Your Fluke Sales 
Engineer can provide you with data sheets on specilic produtlS. And page 
23801 this catalog listsall the technical literature available. Some specific 
items you may be interested in are described below. Contact your Fluke 
Sales Engineer for copies. 

Flukl C.llbf1liOft: Bull~11Ig Confl~"", 1110 YOIIr E'IIfJ MtlSlIrttnIIII describes 
how calibratioo fits into your everyday manufacturing environment. This 
brochure is speci fically targeted towards those who are not familiar with 
calibration, 

5440 Stria,: Clllllfliell Olracl VollIga C,l ibrllloR describes Fluke's line 01 
calibrators. standards, and support products for complete direct voltage 
and resistance calibration. Information is included on how Fluke is trace
able to the U.S. National Bureau of Standards (for direct Yoltage) using 
solid-state reference standards instead 01 saturated standard cells. 

Cllmputtr·Aidld C.liltr.t1on explains how you can automate your lab, one 
step' at a time, using your existing callbratioo instruments and Fluke 
calibration sol\ware ThiS brochure also explains how calibration systems 
can be custom-configured to meet yotl" exact needs. 

C,lIbntiOl: Phi losophy IR Prlctlct is a lOO-page book describing various 
aspects 01 cal lab operation , types of instrumentation. and the theories 
underlying them. Information is included on basic units and standardS of 
measurement, and how traceability is maintained to guarantee the 
integrity 01 your measurements. 

Flake-E.,lp,," Tr,cabl, lib describes how Fluke instruments lit various 
applications. Traceability charts are included and definitions of basic 
terminology. 

Additional literature is available on financial analysis of yourcalibration 
needs, using and servicing specific products, and other special tedvliques, 
Consult your Fluke Sales Engineer. 
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Amplifiers 
Inlroduclion 

Inlroduclion 

Amplifiers can be used with your calibrator to extend the direct 
and alternating voltage sourcing and current sourcing beyond the 
basic buill-in capabilities of the calibrator. Amplifiers are controlled 
either from the calibrator's Iront panel Of, in remote control and 
system applications, via the calibrator's IEEE-488 interface. 

Amphlier Inlertacing Guide 

51001 Miler Clllllrlllr 

5Z0SA Precision Power Amplifier . (1} 

5tlSA PfectSion Power AmpIltier • ~I 

5Z2Ql Transconductance Amplifier • (3) 

Fluke offers two Precision Power Amplifiers , the 5205A and 
5215A, and one Transconductance Amplifier, the 5220A. Refer to 
the diagram below lor information on which amplifiers are best 
suited to which Fluke calibrators. 

52000\ IV till,",. 54401 IV CflIIWNt S442A Ii Clllk1IIr 

• • (4) • 
• X X 

• • (5) • 
• Progremmllbl.lrom sourcII ~ Mer be fflenu.'1y ;n'e,conn~l&d X NOl suitllble for in/erconnllClion 
(I) Wilh YSOOO In/erface buffer and Y5OQ1 c.blll 
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12} With YSOOO intertll ce buffer and Y5OQ1 c.ble, Iwl useablll only tor allllmating VOllllg8 
{3} With YSOOO InterfllCII buffer and Y5OQ2 c.bI. 
14} Wllh Y5OQ1 cllbi' 
{5} With Y5OQ2 cllbl, 



(N5N 6625-01-068-6762) 5205A 

5205A Precision Power Amplifier 

• Extends range of 5100 Series B, 5200A, 5440B. or 5442A 
Calibrators 

• Output voltages to 11 aov rms, ± 1500V de 
• Maximum output power 220 watts 
• OC to 100 kHz, typical upper limit 120 kHz 
• 420 ppm midband amplitude uncenainty at lOOOV rms 
• 200 ppm midband six-month stability 
• FuUy programmable 
• Short and overload protected 

The 5205A Precision Power Amplifier is a de coupled programmable 
inverting amplifier with a fixed gain of 100. Designed as a precision 
calibration amplifier, the 5205A is also uselul as a general-purpose 
amplifier for a wide range 01 waveforms from de to 100 kHz. Alternating 
voltage output level is specified to 1100V al up to 200 rnA, with a typical 
upper limit of 1200V before automatically !ripping into standby mode. 
Direct voltage output level is specified to ± 1500V at up to 100 mA, with a 
typical upper trip limit of 1600V. 

The 5205A includes automatic-overload sensing and recovery. Upon 
sensing an excessive slew rate or Irequency 01 the input signal , or a 
momentary output overload, output is returned to zero wi thin 2 
microseconds and held there for 6 milliseconds or until the fault is 
corrected. When a steady overload . shorted output. or excessive input 
drive level is detecte<!. the 5205A trips and locks into standby mode and 
displays a fault indicator. 

A calibrator interface is standard , including an independent input signal 
line. When used with a 5100 Series 8, 5200A. 54408, or 5442A 
Calibrator. the 5205A is controlled by Ihecalibrator as an extension of its 
capabilities. 

A remote control interface is also standard. and independent of the 
calibrator interface. This allows remote switching between the calibrator 
and an al ternate Signal input source through a front panel 8NC connector. 

Amplifier features of the 5205A include a gain uncertainty of as little as 
0.04%, and a slew rate as high as 800 volts per microsecond. 

The 5205A includes a I-meter output cable with a protective shrouded 
connector. When used with a 5200A AC Calibrator. remote sensing is 
brought to this connection point for maximum accuracy. An insulated 
receptacle is provided on the front panel for safe storage of the output 
connector when not in use. Option 5205A-07 , for system applications, 
moves this cable and the BNC amplifier input connector to the rear panel. 

All calibration adjustments and lamp replacements can be performed 
without exposure 10 high voltage. The output ampli tier and all of the 
printed circuit modules are easily remove<! for repair or exchange. 

Amplifiers 
5205A 

Calibration and Characterization 
The 5205A is calibrated at the Fluke manufacturing facility by 

instrumentation traceable to the U.S. National Bureau of Standards. 
When ordered with a 5200A AC Calibrator. 5200A-900 characterization 
may be ordere<! including simultaneous charac terization of the 5205A at 
points compatible with 5200A-800 software. See the 5200A Alternating 
Voltage Calibrator for more infonnation. 

Specifications, C,lIb"lor Mode 

Amplitude Uncertainty With 5100 Series 8 C.l ibrator 

Absoh". UllCtflllnty° 

f rlClutlq Hz ±(,,.. MIll ..... V) 

'" 100 + 2(l 

50 - 10k 800 + 100 
10k · SDk 1200 + 150 

• Trllcellble fa U.S. NBS Sfllndllrds. lncludes lran.§1arslandards. dcrelerence 
source. and allo wances/or lechniQues. 'BO dllYS. 20" C 10 30" C, alter I -hour 
wllrm-up 

Amplitude Uncert.lnty With 5200A C.llbl1tor 

Blslc IlIllrumtrd Ciamltrillll UIICIfbI"'Y° O 
"~&II!u1. Unclrtaillty" 

f flClUIMY ± I""" MIIIIII fr-.r1llCY ± [" III MIll ... ,"" ,...1 
M, • ,,'" flIIII) M, Ro_ ...... 

10 - 30 1200+50 50 - 100 190 + 20 210 + 20 
30 - 20k 400 + 20 100 - 10k 180 + 20 200 + 20 
20k • 50k 800 + 50 10k - 20k 200 + 20 220 + 20 
50k . l()Ol( 1000 + 100 20k - 50k 310 + 30 630 + 30 

• Traceable fO U.S. NBS Sfandards.. Includes Iransfer standards, dc re /erence 
source.andallowances/orlec/miques.. 9Oday5. 18" Cro 29" C. alter I-hour 
warm-up 

• 180 days.. urc 10 28"C. aller I-hour warm-up. Requires 5200A-900 

Characterized-Point Absollll, Unc!r1linty With 5200A:$ ±ppm 

frlCllllflC'/. Hz 

50 100 200 lk 2k 10k 20k 

"0 '" '" 180 180 '" 200 

50!< 

610 

• Traceable 10 U.S. NBS Standards. Includes frans/er slandards. dc reference 
source.andallowanceslor lechniques. IBOday$, J8"CIO 28"C,aller I-hour 
wllrm-up. Requires 5200A-900 

Amptitllde Unctrta lnly With 54408 or 5442A C. llbrllor: Use amplifier-mode 
gain uncertainty specifications 
Output Volt_ge Ringe: 100V to 1099.999V. ± OV or nns aV 
Output 'ID lJlge Resolution: 1 mV with 5200A, 54408, or 5442A ; 10 mV with 
5100 Series B 
Tempen ture Coefficient: For O°C to l80C and 280C to 500c, add ±(0.025 x 
uncertainty) per OC below 180C or above 280C 

St.bltity With 51 00 Suies 8. 54408, or 5442A Cllibntor: Use amplifier-mode 
gain stability specifications 

Stl bll ity With 5200", Cllibntor 

10 Mlrruta 24 M.r. 6M_ 
frequlIq Hz 

± [,plII utlilll • ",. flfIIl ) 
10 - 100 0+50 100 + 0 200 + 0 
100 - 20k 10 + 5 100 + 0 200 + 0 
20k • lOOk 10 + 5 200 + 0 400 + 0 

• Conslant Ime.lolld. lind lemperafure, fOfll1 pellk /0 peak rBndom change In 
rms value 
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Amplifier 
5205A 

Specifications. Amplilier Mode 

Mulln" .. OIllJUl VDItIgt: ll00V rms aV , ±l5(X)V IN 
Typical Overto.l Ttl, Val.: 1200V nTIS aV, ±l600V dV 
Muillltliliftpul Valli •• : SOY, IN Of rms aV (without damage) 
FrBCIumy "'IIgI: 0 10 100 kHz 
Typ lCiI Upp.r Trip Frequ.ncy: 120 kHz 
G.II: Xl00, inverting 

S.II UllClrbllty 

Mul._ LNd DC I. 20 kHz ZD kHz 10 100 kHz 

SOOO, 100 pF ±c as' ± 02'11o 
sooon. 100 pF ±O 05'" ±O15" 
1 MO. 200 pF ± OOS" ±O '" 
1 1.40, 500 pF ±O 06\ ±O .. 
1 MO, 1000 pF ±O 08\ ±Oa\ 
1 MO. 1500 pF ±Ol " ± 1.2" 

• ± O.Q.f96. de la 10 kHz 

T •• tlhtfl CortIlcl.lIt: For O"C to 18ee and 28"C to SO"C, add per"C below 
18"C or above 28"C' de to 20 kHz: ± (O.03 x uncertainty): 20 kHzlO 100 
kHz: ±(O,06 J( ullCertainty) 

Glin Stability 

f~R .... Mil c.pKitfft lIN 241110 .. -
de 1020kHz 1500 pf o OJ\ 0.06\ 
20 kHz 10 100 kHz 100 pF 0.06'11, 0" 
2Q kHz 10 100 kHz 1500 pF 0 .. 0 .. 

MuJllllm Slew RaIq·· 

111 .. ,-- lllll Mul ... 1-,.1 Slew RIIU Mul ... 0. SlItw Rlia 

200 rnA Resisl i~e 8.0VIIJS 800VlpS 
100 pF capacitive B.DV/jIS 800Vl jIS 
200 pF capacitive 50Vl jIS 500Vl jIS 
500 pF capacitive 3 OV/jlS JOOVI", 

1000 pF Capacitive 20V/jJS 200V/jIS 
1500 pF Capacitive l.OV/ps l00V/jJS 

, Gr •• '.r Ihan IOOOV ouiPII' s wm". HI"her rlilell m.r 'rIgger prOl6CI,on 
circuitry. 

Maxlm.1I O.lpIII Onralloel: less than 4% of amplitude, with less than 
maximum input slew rate, and with greater than l000V output swing 
Mullllllm lulatlon Volt.g.: Output common may be floated up to ± 10V de or 
rms ac from chassis 10 reduce common mode errors 
I"", I.,...: 10 kO in parallel with less than 120 pF 
I.put CnMClor: BNe, localed on Irool panel. (located on rear panel wilh 
Oplion -07) 
Mulmllm Inpul VolIlg': 50V dV or rms aV 
Mnlmum Input 8111 Carnm: 100 nA 

Gen",1 Specifications 
MaxiM" LoM Ctrrllll: Bipolar Symmetrical Waveforms ...,. .... 

200 m. 
170 

5()O/. Duly Cycle Pulse l+mA peak) 

" ,. 
100 / SIne Wave ImA rmsl , 
70 •••••• ' 

OC 10 Hz lDO Hz 
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capacitive lOld' 

70 kHz 100 kHz 

Unlpol.r Red'IIIII,r Wm!orll:- ± 200 mA peak with pulse width less than 5 
msec; period greater than 10 msec. linearly Derating To: ± loo rnA peak 
with pulse width greater than 50 msec; period less than 100 msec 
, Relerenced to zero rro/ts. Under.1I c/rcumst.nces. output curr.nt c'pllbi/ify 

it./leu/ ± 100 mAo peak 

Maximum C.p.clt," LoM: 1500 pF, not to exceed rated load current. 
(Example: maximum capacitive load atl000V , 100 kHz is 270 pF 
DC DIfII1 Valtat.: ±10 mV at the output -
' 90 d.ys. lire 10 2lrC. .ner ' - flour wllrm-up 

Tol.1 HllInlll!c Dlatortlal:- Resistive loads greater than 15000 or capacitive 
loads less than 1000 pF 

10 Hz to 20 kHz 
20 kHz to 50 kHz 

50 kHz to 100 kHz 

0.05" 01 selling 
0.07" 01 selling 
o 1 \ 01 seltl'lQ 

Resistive loads less Ihan 15000 or capacitive loads greater than 1000 pF 

10 Hz to 10 kHz 
10 kHz to 20 kHZ 
20 kHz to 50 kHz 

50 kHz to 100 kHz 

' S,ndwldrh 10Hz /0 I MHz 

o 05\ 01 setting 
01 \ 01 selll!"lQ 
o 17\ ol sethl!Q 
025\ 01 setting 

Ovtrlottl Pralldlo.: Umit protection against input noise spikes, momentary 
oulput overloads, excessive input slew rate, and excessive input 
trequency. Trip protection against input overdrive, steady overloads, and 
short circuil. 
RI~om Noise: less than 100 mV rms, 1 MHz bandwidth 
lIne-RllliN No ise: less than 50 mV rms 
line Rllul'llol: ± 10 PPnt 01 sellino for 10% change in line voltage 
Inplfl Powtt: tOOV, 115V.200V. 230Vac, ± 10%. internal jumper selected, 
50 Hz to 60 Hz. 1800 VA al lun load. Receptacle on rear panel lor 
calibrator power 
Silt: 26.7 cm H x 43.2cm Wx62.7 cm 0 (10.5 in H x 17 inW x 24.7 in 0) 
W"glri: 54.5 kg (120 Ib) 
IlIC ludttl: Instruction Manual, inter1ace cable to 52ooA, serialized and 
dated calibration certificate 

Model 
5205A Precision Power Amplitier 
5205A·07 With Rear Input/Output 

Accessories IAIIO '" pagl 284) 

Y5000 Interlace Bulter for 5100 Series 
Y5001 Inter1ace Cable for 51 00 Series, 5440B. or 5442A 
M 1 0·205-600 Rack Mount Kit for 5205A 
MOO·280·61 0 24~ Rack Slides lor rack adapter 

Service & Support 



(N5N 5895-01 -088' 8715) S215A 

5215A Precision Power Amplifier 
• Designed for use with 5200A Calibrator 
• Output voltages to 11 OOV rms 
• Maximum output power 220 watts 
• 10 Hz to 100kHz, typical upper limit 120 kHz 
• 420 ppm midband amplitude uncertainly at 1 COOV rms 
• 200 ppm midband six-mooth stability 
• Fully programmable 
• Short and overload protected 

The 521 SA Procision Power Amplilier is an aV coupled programmable 
inverting amplifier with a lixed gain 01100. AV output level is specilied to 
11 00V at up to 200 mAo with a typical upper limit of 1200V belore 
automatically tripping into standby mode. 

The 5215A includes automatic-overload sensing and recovery. Upon 
sensing an excessive slew rate or frequency of the inpul signal. Of a 
momentary output overload, output is returned to zero within 2 
microsetonds and held there for 6 millise<:onds or until the fault is 
corrected. When a steady overload, shorted output , or excessive input 
drive level is detl!(:ted, the 5215A trips and locks into standby mode and 
displays a fault indicator. 

An in terface lor a 5200A Alternating Vol tage Calibrator is standard, 
allowing the 5215A to be controlled by Ihecalibrator as an extensionol its 
capabilities. 

The 521 5A includes a I-meter output callie with a protective shrouded 
connector. Remote sensing is blought to this connection point lor 
maximum accuracy. An insulated receptacle is provided on the Iront panel 
lor sale storage 01 the output connector when not in use. Option 
5215A-07. for system applications. moves this cable to the rear panel . 

All calibration adjustments and lamp replacements can be performed 
without exposure to high voltage. The output amplifier and all of the 
printed circuit modules are easily removed for repair 10 exchange. 

C.libr.lion and Characterization 
The 521 5A is calibrated allhe Fluke manufacturing facility by instru

mentation traceable to the U.S. National Bureau 01 Standards. When 
ordered with a 5200A AC Caliblator, 5200A-9OQ characterization may be 
ordered including simultaneous characterization of the 5215A at points 
compatible with 5200A-800 software. See the 5200A Altemating Voltage 
Calibrator for more information. 

Amplifier 
5Z15A 

Specifications 

Absolulll Uncerl.lnly 

laic lutrJIMII 
Clllrldtfizill U.arlal.," 

o\batll. U""I.,· 

'- ±jlllllluni .. ,,- ± jlllllllllli ... I11III ~I 

" · ""~I " .- -10 - 30 1200 + so so - 100 190 + 20 210 + 20 
30 - 20k 400 + 20 100 - 10k 160 + 20 200 + 20 
20k - SDk "', 5<l IOk · 20k 200 + 20 220 + 20 
SDk - lOOk 1000 + 100 20k . SDk 310 + 30 630 + 30 

• T,.celb/e 10 u.s. NBS Stand.,d$. Inc/lJOe",.nsle, standards. dc "t&rence 
.fource, .nd./Io .... nces/or lechnique,. 9Od.ys. f8" Clo 2lrC, .fter I ·hour 
.... rm·up 

• ISO day!, I8"C /0 2lre. afte' I -hour .... 'm-up. Requrres 52OOA-goQ 

Frequl/lC'j, Hz 

50 100 I 200 Ik I 2k 10k I 20k 5<l. 

16' 180 I 180 160 I 180 180 I 200 51' 
• T,acelble 10 U S. NBS Standard$. Includes ".n,ler standards. de relerence 

source, . m;J .,Io .... nee' fof" technique$. ISOdllY1 'Ir C /0 21r C. .fter I -hour 
... arm-up. Requires 52001'1·900 

Output VOII.gI R.nge: looV to I 099.999V rms aV 
Olrtput Voltlgl Resolution: I mV with 5200A: 10 mV with 5100 Series. aV 
output only 
Tlmper,Iurt COlfflclent: For O°C to 18°C and 28°C to 50"C. add ± (0.025 x 
uncertainty) per "C below 18"C Of above 28"C 

Sllbilily 

10M .. I 24 H.'I I ...... 
ff1lllllCY Hz 

± j". AtIi .. . "'l'1li'1 
10 - 100 0' 5<l 100 + 0 200 + 0 
100 . 20k 70 + 5 HlO + 0 200 ' , 
20k - lOOk 70 + 5 200 + 0 400 + 0 

• Constant 1m •• 1000d. lind /empe'Blu,e. Iota/pet IT to peak fBndom cn.nge In 
rms yalue 

MuimulllulllioR VgllI.e: Output common may be floated up 10 ± 10V de or 
nns at Irom chassis to reduce common mode errors 
MulllWm LDIII C.rrnl: 

50'" Duty Cycl. Pull' j ... mA peak l 
'. '. 

200 m. 
170 

: C.plclllv. l.oIdl ,. 
100 
70 

/ Si ne Wive jmA rmll 
• 

DC 10 liz 100 Hz 10 kHz 100 kHz 

MIlIIII.1II C.pnlllve LDIII: 1500 pF, nOI to exceed rated load current. 
(Example: maximum capacitive load al lOOOV. 100 kHz is 270 pF 
DC 0ftIII VO\tltl: ± 1O mV at the output' 
' 90 day!, IlrC 10 2lre. al/er '-hour wIITm-up 
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Amp ifier 
5215A 

Titbit H __ le Ollllrtlll:" Resistive Ioadsgreaterttlan 15000 orcapacilivt 
loads less than 1000 pF: 

10 Hz to 20 kHz O.OS" 01 setting 
20 kHz to 50 kHz 0.07'10 01 setting 

5Q kHz to 100kHz 0.1'1001 setting 

Resistive loads less than 1500n orcapacilive loads greater than 1000 pF' 

10 Hz to 10 kHz 
10 kHz to 20 kHz 
20 kHz 1050kHz 
50 kHz to 100 kHz 

°8Bndwk;fth 10 Hz 10' MHz 

0.05" 01 settinv 
0.1' 01 setting 
0.17'10 01 setting 
0.25'110 01 setting 

OVltl .. ProtlCtlll: limit protection against input noise spikes, momentary 
outpul overloads, excessive input slew rate, and excessive input 
frequency. Trip protection against input overdrive, steady overloads, and 
short circuit. 
11.Il00 .. Hoi.: less than 50 mV nTIS 
U. R ... IIIIOI: ± 10 ppm of setting lor 10% change in line voltage 
,.,. Ptwtr: 1001/, 115\1 , 2001/, 230Vac, ±to", intemaljumperselected. 
50 Hz 1060Hz, 1800 VA at full load. Receptacle on rear panel for 
calibrator power 
Sill: 26.7 em H x43.2 em W x62 .7 em 0 (10.5 in H x 17 inW x24.7 in 0) 
W.ltld; 54.5 kg (1 20 lb) 
Incl .. ; Instruction Manual . interlace cable to 5200A . power cords. 
serialized and dated calibration certilicate 
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Model 
5Z15A Precision Power Amplifier 
5Z15A·Ol Rear Only Output 

Accessories IAlso &II pag. Z841 

Mlo·Z05·600 Rack Mount Kit lor 5205A 
MOO·ZaO·61 0 24~ Rack Slides lor rack adapter 

Service & Support 
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(NSN 6625-01 -083-3801) 5220A 

5220A Transconductance Amplili" 

• 20 amps output de or rms ac 
• 0.025% basic de accuracy 
• Over-voltage and over-current protection 
• Over-temperature protection 
• May be programmed through the 5100B Series B 

The Model 5220A Transconductance Amplitier lets you calibrate 
alternating or direct current meters and shunts and the current funclionsol 
digital mull imeters and VOM meters that measure up to 20 amperes. A 
known input voltage of 1 to 20 volls produces a known output curret'll 01 1 
to 20 amperes. The transconductance is 1 ampere per volt . either de Ofrm5 
at 'rom 30 Hz to 5 kHz. 

The 5220A is designed to be controlled by the 51008 or 51018 
Calibrator but may be driven by another voltage source such as the 5200A. 
When used with a 51 008 or 51018, the current range 01 those instrumenls 
is extended by a latlorof 10 to 1. Also, options are available for the 5100B 
and 5101 B that make the system compatible with IEEE Std 488-1978 or 
EIA Standard RS-232-C. A built-in mag casette tape for the 5101B can be 
used to record ttle calibration steps of each procedure then late!" can be 
used to repeat the procedure with very little operator expertise. 

Buill-in Proteclion 
The 5220A is built to survive in the Mreatworld of practical. day-to-day 

use. Protection is designed in to eliminate problems caused by excessive 
inputs, open inputs, and overcompliance . l ndicato~ on the front panel tell 
the user about any 01 these conditions. Automatic shut down occu~ 
should the internal temperature rise excessively. 

The Y5000 Inle~ace/ Bu"er 
Orive voltage to the 5220A may be introduced through the front panel or 

the rear panel. The connector on the rear. however, allows the 5220A to 
wol1t with a 5100B (or 5101B) Calibrator through an Interlace/Buller 
(Y5OOO) and cable that attaches to the rear panels. 

With the Y5000 Interlace/Buffer. the two instruments operate as ooe 
integrated calibration system with all the advantages of siflgle 
control 'point calibration: automatic error calculation, entry limit pro
tection . etc. 

A siRgle Y5000 Interface/ Buffer may be used 10 control and operate 
both a 5220A Transconductance Amplifier and a 5205A Power Amplifier 
from a 5101 B (or 51ooB). 

Amp i ier 
5220A 

Specilicalions 

The specifications below apply for 180 days lor instruments operated 
between 2!rC and 30"C in a relative humidity 01 70% or less. 
TI1I11COMucbIlCtl: 1 siemens (1 ampere per voll) 
Ol/lpllt R .... : 0 to 20A de or rms ac (28.3A peak) 
MuJlIIHI Clllllpilaa Volllp: ~4V de. or 3V rms at (4.25V peak) 
DC wncy: ± (0.025'4 of output +' mAl 
At AC1:IIncy: ± (O.05' of output +1 mAl from 30 Hz to 1 kHz, and 
± (0.05'4 01 output +1 mAl x f from 1 kHz to 5 kHz, where f = frequency in 
kHz 
Sllorl Tlrm DC St.bllily: Output changes less than ±(0.OO5ft +200 pAl in 
10 minutes. with constant line. load. and temperature 
Silorl Ttrm AC Stlbillty: Output changes less than ±(0.01 '*' +500tJA) in 10 
minutes. with constanlline. load, and temperature 
HI(lMnle OIIt.rtl.n.1IIII Nal,,: ±(0.05' of output ±1 mAl over frequency 
range of 30 Hz 101kHz and measured with a noise bandwidth 01300 kHz. 
±0.05ft ofoutput +1 mA)x ffrom 1 kHz to 5 kHz, where f = frequency inkHz 
Tl mpll1tun Cal"ltllnI: ± (0.0025'4 of output +100 tJA ) per degree C. 
above 3!rC or below 2O"C 
Tl1nsllftt Rlcav.ry: Output will settle to within 0.01% of final value within 2 
seconds following a programmed change in output current or frequency (10 
ms lor 5220A alone) 
lad C'p.lbll ily: Orives all resistive and capaci tive loads consistent with 
current and compliance voltage capability. Drives inductive loads (with 
reduced accuracy) up to 200 microhenries. consistent with CtlTent and 
compliance voltage capability 
Muilllffll IIlI/atICMI Vo1tII': ±20V de or 20V ac rms 
Tllllplralarl R .... : O"C to 5O"C {operating)and -ZO"C t065"C non-operating 
Rllalln HDmldily: :50;50% to 5!rC. :50;75" to 40"C. :!iO;95" to 25"C 
,"Illude: 0 to 1 0.000 feet (operating) and 0 to 40 .000 feet (non-operating) 
Vibration: 2G maximum. 5 Hz to 55 Hz for 15 minutes 
SIIock.: 15G maximum. half sioewaves 
Power: 100, 110. 115, 120. 200, 220. 230, or 240V ac +10'4. 
switch-selectable, 50 Hz to 60 Hz. 300 walls 
Sln:17.8cmHx43.2cmWx55.9cmD(7inHxI7inWx22inO),case 
oo'V 
W.lghl: 227 kg (SO Ib) 
InctudtCI: Manual. power cord, serialized and dated calibration certificate 

Model 
5220"' Transconductance Amplifier 

Accessories (Also see ,age 2841 

Y5020 Current Shunt 
Y5000° toterlace/Buller 
Y5002" Cable (Y5000 to 5220A) or 5440 Series 
MOl-2D5·600 r Rack Adapter 
MOO·210,610 20" Slides for Rack Adapter 
MOO·2BD·610 24" Slides for Rack Adapter 
"Req(m6d wilen con rrOlr6d from 5100e or 510 le 

Service & Support 
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mp ller 
Y5020 

V5020 

Y5020 AC or OC Currenl Shunl 

• Rated to 20A de to 5 kHz 
• 100 ppm uncertainty 
• 10 miUiohms nominal resistance 
• Less than 250 mV burden 

The Y5020 Curren! Shunt is a very stable, non-indLlC!lve. four-terminal 
resistive current shunt II may be used to verify the accuracy of the 5220A 
Transconductance Amptit ler or oHler current calibrators II IS an Inexpen
sive method of accurately measuring current up to 20 ampe!"es, from de to 
5 kHz , The 0.01 n nom mal resistance creates less than 250 mV burden A 
forced-air cooling fan stabilizes internal ambielll temperature dUring use. 
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Specifications 

The following specifications apply to( one year, provided the Y5020 is 
operated with its cooling fan in ambient temperatures tram 18"C to 2B"C . 
Voltage terminals must be connectlMl to a measurement circuil with an 
input resistance of 1 MO or greater and a capacitance of 500 pf or less. 

Nominal RuilllACe: 0.01 0 ± 1 'Jb 
Uncerla lnty: · Direct current, ± 100 ppm: alternating current. ±(150 ppm 
+ 120 ppm x frequency in kHZ) relativt! to direct current specificalioo 

• Rele,encoo 10 ttle cerMoo ,OsoJuie v.lu. 01 shunt ,.S,SIIIne. Siamped Of> 
rIle Iront panel 

S"bility: Less lhan 20 ppm resis tance change in six months 
MuilllllM Cllrrelll: 20A dIrect CUfrent or rms alternating current 
Bllrlltn Voillge: Less tllan 250 mV at 20 Amperes 
Tempmlure Coefficient: Less than 20 ppm/OC: 1 BOC to DOC and 280C to 500C 
Power Coefficient: Less than 12 ppm per watt 
Opellli"1 Temper.lur.: O"C to 500C ambIent 
Stollge empefllur.: -40OC 10 70CC 
Input Powlr:" 115V or 230V ae ± 10%, 1 I watts 
Silt: 12 7 em H x 20 5 cm W x 3 6 em 0 (5 0 10 H x 8 0 In W x 12.9 in 0) 
IncludH: instruction sheet 
·For coolmg Ian. S~,1y IISV or 230V wilen ordering 

Model 
Y5020· Current ShUllt 
'Speclly supply vol/age {e.g .. Y502O-115 or Y502O-230j 

Service & Support 



Stan ar s & Auxi iary Equipment 

local Primary Standards 
Local primary direct voltage and resistance standards 5efVe as the 

foundation for both dirett and alternating voltage calibration. The 
accuracy of these standards is ensured by periodically submitting them to 
the National Bureau of Standards for comparison with their working 
standards. Temperature controlled saturated standard cens, tour-terminal 
standard resistors (ollhe Thomas Of NBS-type). and standard dividers 
provide calibration laboratories with the standards of voltage. resistance, 
and ratio they need. With them , accurate transfer of certified values may 
be made to calibrators, portable solid-state reference standards, and 
lower-echelon working standards and transfer standards, From these two 
local primary standards, voltages and resistances at other levels can be 
defined , Together, they define direct and alternating current. 

Direct Voltage Reference Standards 
Portable, solid-state dV reference standards, such as the Fluke 732A 

and 7318 are designed to provide metrology tahoratories, engineering 
areas and production test groups with a working standard of direct voltage 
that can be used in calihrat ion , research and development. These 
standards provide the stahility of standard cells without the prohlerns 
associated with standard cells - such as intolerance to loading, 
vibration , and ambient temperature variations There is an added 
advantage to working with a IO-volt relerellce instead of a I-volt 
reference: E1Iects 01 noise and thermal emf are greatly reduced, The 
self-contained ballery power supply and temperature-controlled oven of 
the 732A make this instrument suitable for the most exacting requiremef1ts 
of a precision transfer standard. 

Alternating Voltage Reference Standards and Calibration 
Calibration of aV instrumentation is especially complicated by the fact 

that there are no reproducible standards of alternating voltage. Since there 
is no aV counterpart to the standard cell, alternating voltages and currents 
must first be either rectilied and converted to dV ()( compared to the 
heating effect 01 an equivalent direct voltage or current which may then be 
ret erred to an appfOpriate dV standard. A complication of the comparison 
process is knowing the frequency response of the converter. Fluke has, lor 
many years. provided hoth aV and dV standards as well as the thermal 
transfer standards needed tor comparing the aV standards to the dV 
standards. 

Thermal transter standards may be used to accurately measure an 
unknown alternating voltage or current by comparing the heating effect of 
the unknown with the heating effect 01 an equivalent direct voltage or 
current which is known. The Fluke 5408 Thermal Transfer Standard 
provides the capability in an instrument designed for simple operation and 
wide dynamic range. For voltage meaSlJrementsatlrequencies ahove the I 
MHz range of the 5408, the A55 High Frequency Thermal Converters may 
be added to extend the range to 50 MHz. Alternating current measurement 
capability may also be added by means of the A40 and A40A shunts. 

Introduction 

Fluke responded to the need lor a precision fixed-frequency sinewave 
vol tage source suited to calibration or reference applications with ils 510A 
AC Reference Standard. In the calibration lahoratory or out on the 
production floor, the Fluke 510A offers portability and an accurate 10V 
output available at any specified frequency from 50 Hz to 100kHz, The 
510A provides you with the ultimate in applications flexibility. 

Calibration of aV devices and instrumentatioo up to 1200V rms and 
frequencies up to 1.2 MHz is available using the Fluke 5200A Precision AC 
Calibrator and a 5205A Precision Power Amplifier, Either an IEEE-488 
interlace or parallel interlacing is compatible. Fluke has designed this 
system to provide you with the option 01 either manual orsemi-autornated 
approaches to the calibration 01 aV voltmeters, OMMs, and other 
trequeocy-sensitive devices that require precision, variable freq[jeflC)', and 
voltage stimuli. 

DV Standards and Auxiliary Equipment 

• 732A DV Reference Standard 
• Transport Case and Battery Charger for 732A 
• Direct Voltage Maintenance Program 
• 752A Reference Divider 
• 731 9 DC Reference Standard 
• 750A Reference Divider 
• 720A Kelvin-Vaney Divider 
• 721A lead Compensator 
• 845AB/AR VoltmeterlNull Detector 

AV Standards and Auxiliary EqUipment 

• 510A AC Reference Standard 
• 5409 Thermal Transfer Standard 
• Mal MOA Current Shunt 
• A55 Thermal Converter 
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Standards & Auxiliary Equipment 
752A 

- - -= . !.. __ . ... 

_ "' .... - Jliiiii.-

(NSN 6625-01 -175-1192) 152A 

752A Reier,"" Divider 
• 10:1 and 100:1 division ratios 
• Ratio accuracy of 0.2 ppm on 10:1 ratio 
• Ralio accuracy of 0.5 ppm on 100:1 ratio 
• Built in calibration bridge 

The f luke 7S2A Reference DiviOef sets new standards lor direct voltage 
ratio accuracy and ease of use. It offers two divider outputs. 10:1 and 
100:1 with output oncer1ainttes 01 less than 0.2 ppm and 0.5 ppm 
respectively. 

Before each use, the 752A iseasilycalibfated with only a stable voltage 
source and null delector like the Fluke 845AB or 845AR. The entire 
procedure requires only five minutes and does not require external 
standards. 

The 752A also includes intemal switching for calibrating the 100 mV. 
IV, IOV, l00V , and l000V ranges 01 a voltage calibrator to a IOV 
reference source (SUChas the Fluke 732A dV Reference Standard) witllout 
havinQ to challge the lead coonections. It provides the voltage divisioo 
capability required to calibrate state-of-the-art ca1itnators and similar 
instruments. 

A "self-calibration" procedure allows you to compensate for tong teml 
changes in vatue of the divider resistors by switching their positions in 
various Wheatstone bridge configurations and using the BALANCE pot on 
the front panel. 
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Specifications 

These specifications apply for the liletime 01 the instrument over the 
temperature range of 180(; to 280(;. 
Rllia ","n: 10:1 and 100:1 
II lIio ACQlr.cy: The fottowing tabte specilies the ratio accuracies 01 the 
752A that apply for a temperature variation of less than ± 1"C from the 
self-calibration temperalure (between 18*(; and 28OC) for up 10 8 hours 
lollowing self-calibralion. 

..... I"" V.~ - M.11 AccIIXy' UlICWilly 

10:0 010100V 0.2 ppm ±O.5JJV 
100:1 0101000V 0.5 ppm ±1.0 JJV . NIJII .CClJr.c)' refer, rehlr, 10 I/)e rftqlJlrK 'CClJr.cy or '''' nlJll defeetor 

re.ding dlJring "If-c.,i/;lr.liol! 

Ttmptl1lur. Collflclltll: ~±1 ppm per "C over range 01 18"C to 28"C. 
TYPlcatty 0.1 ppm per 0(; from 150(; to 300(; 
Inpul Rnlltlnce: 

10:1 Rlllo: 380 kO ± 1" 
1 00: I R.II.: Divider is 4 MO; Driven Guard is 4 MO; total is 2 MO ±1" 

1111 .... 1'(l1li Vo'\Jt.: 200V for the 10: 1 ratio; l100V lor the 100:1 ratio 
PDWlf COIfficlnl: :5;0.05 ppm of output wilh l00V appl ied for 10:1 ratio 
and 10;0.3 ppm 01 output with loooV applied for 100:1 ratio included in the 
ratio accuracy specifications 
T .... I1I.rt: O"C to 5O"C. operating ; -4O"C to 750(; non-operating 
1I.llIi'l'l " ... i~ 11y: Q 5" to 4O"C. :5;45" to SO"C. non-condenSing 
AIIiI.~.: QOSOm (10.000 It) operating; 1O;12 .200m (40,000 It) non
operating 
VlInlIOII: Per MIL-T-288OOC . Type III . Class 5. Style E 
SlItIy: IEC 348. 2nd edition. 1978; ANSI-C39.5. 1980 
Siz.: 19.1 cm H )( 22.1 cm W x 60.3 cm l (7 .53 in)( 8.69 in x 23.75) 
W.ight: 8.4 kg (1 8.5 Ib) 
IlKludtll: Instruction manual 

Model 
752A Reference Divider 

Accessories [AIID '" JIIII 2841 

5440A-7002 low Thermal Copper EMF Plug-in Cables 

Service & Support 
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• • • 

• -- -
(NSN 6625-01-175-1193) 732A 

732A dV Relerence Standard 
• 1 ov, 1V and 1.018V outputs 
• 0.5 wm stability per month 
• 180C to 280(; operation allull accuracy specs 
• Short circuit proof 
• Traceable calibration available through Fluke Direct Voltage 

Maintenance Program to NBS 
• line and rechargeable battef)' powered 
• 12-hoor battery 1iIe lor calibration transfer 

The Fluke 732A is a solid stale, dV reference standard which provides 
signi ficant pertormance improveffief1ts in stability. ruggedness. and 
t~ansponablhty . Its 1 ali output offers better resolutl~ , lower noise, and 
sImpler Operation Ihan standard cells. The 732A also Includes outputs of 
1.0 and 1.018 volts. 

The accuracy and stability of the 732A allows direct substitution for 
saturated standardceUs in many applications. Its stability 01 0.5 ppm for 30 
~ays provides the .c~fidence necessary to calibrate high-performance 
Instruments. In addition, the use of the I OV output as a primary referet1ce 
standard means that the ellects of thennal ernfs and noise are reduced. 

The 732A can be shorted, even for extended periods of time, without 
damage and recovers without Joss of stability. The unit may bepowered by 
line voltage Of will operafe 12 hours on Its internal battery - even longer 
on external batteries. Either line power or the battery may be removed 
without affecting the output. 

Saturated standard cells are fragile and susceptible to shock and 
vi~ration during traveling. The 732A was designed for air or ground 
shipment with no special handling. 

TI)€: internal oven has.tligh thermal gain allowing full accurcy 10 be 
speci fied over an operating range of 230C ±SOC. Therefore, this new 
reference standard may be used outside at the conventional slandards 
laboratory environment in areas where saturated cells or other transfer 
standards would not be accurate. 

The 732A dV ~efereoce Standard was originally developed by Fluke to 
transfer the volt Into our own manufacturing facility. The unprecedented 
SllCCesS achieved by this ellort led to the development of the 732A for the 
commercial ma~et. Fluke has developed a worldwide network of regional 
support centers to provide calibration support for the 732A where local 

732A 

standards are not available. These centers maintain volt-transfer programs 
with the national standards laboratories. 

Transport Case and Battery Charger 
The 732A-7002 Transport Case is a rugged, fiberglass, foam-lined case 

capable of holding a 732A dV Reference Standard and a 732A-7003 
Battery Charger. complete wilh up to tour 732A-7005 Battery Packs. The 
extra battery capacity of four Battery Packs plus the heat-conserving 
insulation of the foam lined case will extend the off-line operating time of 
the 732A to about 72 hours. 

The 732A-7003 Battery Charger is specially designed to hold and 
charge from one to four Battery Packs with the proper constant current , 
constant voltage cycle to avoid damage from over-charging. Fully 
discharged batteries are retumed to approximately 95% charge in 24 
hou~ . The charQer provi~ the necessary isolation diodes and intercon
nections to provide the optimum charge to battery packs wflich may have 
unequal capaCities or sta tes of charge and to connect the batteries 10 the 
732A dc power input connector. 

Specifications· 

Allsolutl UnClrtllllly: The 732A is normally delivered without absolute 
uncertainty specifications because, to maintain calibration as a traceable 
standard , the 732A must continue to receive uninterrupted operating 
voltage from line poweror from the self-contained batteries. which provide 
approximately I 2 haursof off-line operation . The 732A is normally shipped 
from the factory with the battery switch turned all . Upon receipt, the 732A 
must be powered up and stabilized lor 24 hours before calibration agaillSt 
traceable standards. The absolute uncertainty specifications for the 732A 
must then relate to the uncertainty specifications of the traceable 
standards used for this calibration. 

For a certified calibrat ion by the Fluke Standards Laboratory and 
shipment under power, refer to the 732A-000 and 732A-tOO options 
described under the Direct Voltage Maimenance Program. next page. 

These specifications include eflects 01 line voltage variations of ±I 0% 
and assume the 732A has been continuously powered. 

SI.blllty: Parts per million 180C to 28°C 

0 ... 3D Days 90 DIY' 6 . .... I Yur 

IOV ± O.5 ±1.0 ± t.5 ± 3.0 
1.018V ±1.5 ±4.0 ±6.0 ± 12.0 
IV ± 1.5 ±4.0 ±6.0 ± 12.0 

T.mptrllUre COtnltl.nl: ±O.OS ppm pel" OC lor 10V range, ±I .O ppm per OC 
lor I V and 1.018V ranges. from laoc to OOC to or 2aOC to 4O"C 
Output AdiUllmtnl: ± SO IJV for 10V and I .olav ranges, ± SIJV for t .OV 
range 
Outputlmpeducl: ~5 rnO for 1 OV output . t kO for I V and I .Ol aV outputs 
Output Curr.nl: ~12 mA at I OV output . Limited by I kO output impedance 
at I V and 1.01aV output 
Output Prolection: May be shorted indefinitely. Protected against high 
voltage input transients to II OOV 
Laid Rttul.llon: :::;:;6 ppm at 10V output from 0 to 12 rnA 
Une Rttul.tlon: ~0 .05 ppm of output for ± IO% line change 
Out]MII Noise: ~lIJV nnsatlOV output from 0.1 Hz to 10 Hz 
• See Ihe Direc/ Vol/age Maintenance P'og'am desc,iption on page 10J fo, 1119 
Improved specifjcallOns and Ifaceabillry which can be Obtained 10' Iha 732A. 

General Specifications 113211 
TemperlturI: OOC to 40OC. operating: OOC to 50°C, non-operating (with 
internal battery pack switched 011) 
Rel.llve Huml_ity: ~95% to 300c. Q 5% to 40OC, non-condensing 
Altitud.: ~3050m (10,000 II) operating 
Vlbrlllon: Per MIL-T-2aaOO, Type III , Class 5. Style E 
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Standards & Auxiliary Equipment 
732A 

SeIIty: IEC 348. 2nd edition. 1978 and ANSI C39.S, 1980 
PIwIr: l00V, 120V, 220V. or 240V at ±1aa.. 50 to 400 Hz or2410 JOV at 
50 to 60 Hz. Also exlemal24 to 40V de. Inlemal24·Y lead acid, gelled 
electrolyte battery operates for 12 hours at 23"C when fully charged. 
Trickle-charged continually when external POWill' is applied 
Sill: 19.1 em H x 22.1 em W x 60.3 em 0 (7.53 in x 8.69 in)( 23.75 in) 
W.: 12.3 kg (27 Ib) 
11IdIIIeII: Instruction manual, line cord, adjustment tool 

732A·1002 Trana,orl Cue 
Sill: 77 em x61 em x 31 em (30 in x 24 in)( 12 in) 
W"",,: 12 kg (26 Ib) 

732A·7003 B.lllry Charg.r 
I.,. hwtr': looy, 110Y, 115Y, 120V, 2ooy, 220V, 230\1, or 240V ac 
t()\" 50 to 400 Hz. l00W max 
Size: 61 an .1119 em x 22 em (24 in x 8 in x 9 in) 
Wlillll: 5.9 kg (!3Ib) alone; 23 kg (50 Ib) when equipped with fourbaltery 
packs (732A-7005) 

Models 
732A DC Reference Standard 
732A·000· With Special Calibration , shipped hot" 
132A· l00· WfCalibration, Orill Certification, shipped hot" 
'See next ".ge ~ description 

,. Under power 
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Accessories [AI"'" pitt 2841 
732A·7002 Transit Case 
732A·7003 Battery Charger and Auxiliary Battery Case 
732A·7004 Rack Shelf (Holds 2 732As Of 732A and 752A) 
732A·7005 Replacement Battery Pack 

Service & Support 
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Direct Vollage Maintenance Program 
• Volt traceability for your calibralioo labofalory with signifi-

eant cost reductions over direct NBS calibration 
• Uncertainty within a few tenths of a ppm 
• Complies with Mll-STD-45662 
• Avoid investing in redundant hardware: your equipment 

never needs to leave your laborcllory 
• No possibility of accidental loading and destruction as with 

saturated standard cells 

Built around the 732A Oiret:1 Voltage Reference Standard, the Fluke 
Oirect Voltage Maintenance Program (DVMP) provides state-ol-the-art 
uncertainty for your own laboratory, traceable to the U.S. National Bureau 
of Standards (NBS). The 732A is a solid-slate direct voltage reference 
standard which enables voltage transfer;; with lfICeI1ainlies 01 only a few 
tenths 01 a ppm. while meeting the requirements for rvggedoess and a 
range of operating temperatures. This level 01 pertOfTTlance is made 
possible by the low, predictable drift rate, allowing accurate extrapolation 
01 the output voltage to be made over long time intervals. With the OVMP, 
dissemination 01 the legal volt can be easily accomplished with an 
uncertainty 01 less than one ppm. 

Traceability 
Traceability to the legal volt is the principle objective of the DVMP. The 

Fluke Primary Standards laboratory in Everett, Washington (U.S.A.) 
maintains traceability to NBS and other national standards laboratories at 
the 10 volt level. Fluke establishes a "Traceability P1ane" for you 
consisting 01 the mean (average) of the reference voltages maintained by 
your participating faboratories . 

Four Services. Six Options to Choose From 
The Fluke Direct Voltage Maintenance Program consists of four 

calibration services, resuUing in six possible options. which can be used 
separately or in combination, depending on your needs. Two of the 
services are calibrations, perlormed completetyby Fluke personnel , in the 
Fluke Standards lab. These calibrations maybeordefed as an optionon a 
new 732A Of as an option to beadded to a 732A purchased previously. The 
other two calibration services are perlormed by the user, using a 
Fluke-owned standard, at the user's site. with the data transmitted to the 
Fluke Standards lab for reduction and analysis. Complete descriptioo 01 
the options follows: 

1 Optlol 732A·000, Order th is optioo to have an output voltage 
calibration perlooned on a newly ordered 732A . Beforeshipment, your 
new 732A will be compared to the direct voltage standardsmaintained 
in the Fluke Primary Standards laboratory which are reguLar1y 
compared to the legal Voltage Standards maintained by the U.S. 
National Bureau of Standards. A report of calibfatioo. listing the 
deviatioo from the nominal and the tneertainty of calibration is 
del ivered with the instrument. The instrument will be delivered under 
power Irom self'contained and auxiliary batteries to insure the 
calibration. 

2. 0,110. 732A-000R. This is the option to order for calibration or 
re-calibration of a 732A purchased previously. Your 732A, when 
relumed to the factory , will receive the same calibration as detailed 
under 732A-OOO above, and will be returned to you under power. 

3. OpiiDII 732A·! 00. Order this option to have a new instnment calibration 
for output voltage and characterized for drift rate before shipment from 
the factory . Your Rew 732A will be tested lor both output voltage and 
drift rate by comparisoo against traceable standards lor a perioo 0160 

Direct Voltage Mainten,"" Progrom 

days in the Fluke Primary Standards laboratory. Knowing the drift 
rate, the total uncertainty as a function of time is much reouced. A 
report of calibration. listing output voltage, drift rate, and uncertainties 
is delivered with the instrument which is delivered under power. 

4, Ojllill 732A·J OOR. This is the optioo to order lor output voltage 
calibfation and drift rate testing of a 732A purchased previously. Your 
732A, when retumed to the factory , will receive the same calibratioo 
and 60 day drift rate characterization as detailed under 732A·loo 
above, and will be returned to you under power. 

5. O,U .. 732A·200. This is the option toorder forcalibfation ot your 732A 
in your own laboratory. A Fluke-owned, calibrated 732A, together 
with all necessary connecting cables and clear operating instructions, 
will be sent to your site lor comparison with your reference standard. A 
series of readings you make over a period of five days is recorded and 
returned to Fluke for evaluation at the Fluke Primary Standa;ds 
laboratory. A value is then assigned to your 1 0 volt standard, relative 
to the legal volt, and a report of calibration is returned to you. The 
quo ted price for the 732A·200 option includes the shipping costs for 
the Fluke-owned 732A. 

6. Optl .. 732A-201 .11 you havemore than one 732A in your lab, this is the 
option to order for calibration of each additional reference at the same 
site (must be ordered with Optioo 732-200). Data collected by the user 
will be reduced and evaluated by the Fluke Standards lab, and a report 
of calibration issued for the reference standard. 

Specilications 

0.- CoI,_ 
Drift " ... U-m.., IOU,·· , .. , ,-'" - (CU), 3D"" """ , "" '-OJ 

732A-<XIO 0.6 ppm 0.5 ppm 1.0 ppm 3.0 ppm [(euy' 732A'1(IO 0.6 ppm 0.35 ppm 0.5 ppm 1.5 ppm 
(OU)!']L'I 732A·2QO 0.6 ppm •• •• •• 

'Typlal ~ confidence level; ,c/u,1 uncert, in/les del(J(mined,t the t'me 
01 lest 

, 'Drifl rare uncert,inty will ~ established wilh repeated participalion in the 
DVMP 

How To Order 
HOle: AI the pI.senl li1M. due 10 the difficulty in making timed shipmen! 10 
in/(J(n"ional CUSI~ calibration services requiring under pOwer shlpmenl 
ere only ,v,ileble In lhe U.s. 

It is important to recognize that proper timing and coordination of the 
activities between Flukeand your firm are essential to successful delivery 
01 a 732A uoder power. Following receipt of an order for one of the DVMP 
services, you will be contacted directly by Fluke factory persoonel. For 
this reason the following infonnation must be included with each order: 

• The option ntwnber ordered. 
• II options 732A-OOOR or 732A-100R are ordered, include the serial 

nLlT1ber of the instrument to be returned to Fluke lor the service. 
• The exatt address where the shipment will be received. 
• The name and telephone number of the person who will be responsible 

lor receiving the shipment and connecting it to the power line. 
• The name and telephone number of an alternate responsible person . 
• Any restrictions on hou~ 01 the day for receiving shipment. 
• Flukeguarantees arrival of the instrument under power. If it is delayed, 
• Fluke or the carrier wilt pay the shipping charges for return of the 

instrumenl lo Fluke for recalibration. 

(continued next page) 
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Options 
13RDOO' New 732A w/Special Gal. shipped under power 
732",000"" Special Calibration. shipped under power 
132"·100· New 732A wlCal, shipped under power 
132" ·100'" GalitntDi, Drift C81ificati:ln.. ~ LIO!r power 
132HOO On-Site tOY Certification wfFluke Standard 

(includes shipping charges) 
132"·201 Certification of Additional Relerence /Same Site 
• Fluk. will .se'-el 'IT Cllfn«. Shrpping C"'rgu IIftl fIOllncJuded 

-- "" " ......... " .. -- .,. r-----------, r---------, - - . '---...... _.. -
• 
---- .. - 1 

721 A lead Compensalor 

\1 I .. .... .. .. . -" . 

The 721A lead Compensator equalizes the voltage drop across two 
resistive dividefs connected in parallel for calibration. The I!ITClB due to 
contact and lead resistance are eliminated. 

Specifications 

11l1li11111" llailllla eo.,.aatlH: 0.1 mO 
l1li111II1II111 RJtIo ktwIeI OiYI ... Rn iSllla: 4000:1 
Mlllmum AUllWlbJI ...... Reslstlllce: 150 mO 
IIIInllll ... OiYI ... Vo~ 1500V de 
Sill: 8.8 em H x 48.2 em W Jt 15.2 an 0 (3", in x 19 in It 6 in) 
Wtlllll: 2.72 kg (6Ib) 
IIKIIIHII: Manual 

Mod,l ftInory 19" ,.... 
721A lead Compensator 

t 04 

IHSN 6625-00-"5-3330) 721. 

Service & Support 
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7318 

s.ru 1laI.-:.: tOY ta'1ge is<O.070. The 1V, 1.0IBV. 1.019V, and 6E 
ranges are <1 ItO 
O. PnIIdIIr. The output may be shorted R:lefinitely without damage to 
instnment 
u. ~1atiII: <1 ppm lor ±1~ line vtIl1age variation 
Rl"ltlll.lst:<ppmpeak-!O-peakO 101Hz, <20pV rms 1 HzlO 1 MHz. 
except <70 JiV nTIS at tOV output 
CIII_." N.lst "'lectlN:: ~' 20 dB al 0 Hz, ~100 dB at 60 Hz, ~85 dB 
31400 Hz 
' .. I.IiM: Output may be lloated up to 500 IN between chassis ground and 
g""" T ....... : IrC to S5"C. operating 
PlWlr: 115V or 230V ac ±IQV, 50 to 400 Hz or internal rechargeable 
Daneries. 6W max, 120 rnA max 
Sill: 8.8 em H K 10.7 em W x 30.4 em 0 (3.5 in x 4.5 K 12 in) 
W .... 2.26 kO (5 !hI 
IICI .... : Manual, power cord, batteries, serialized and dated calibration 
certificate 

(NSN 6625-01-012-4638) 131B Model 

7318 DC R,I,r,n" SI.ndard 
• Outputs al 10. 1. 1.018, and della E 
• 1 0 ppm output accuracy 
• Guarded lloating output up to SOOY above grOllld 
• line and battery powered 

The Fluke Model 731 8 DC Relerence Standard is a versatile instnm!f1t 
providing stability, while utilizing the excellent performance capabilities 01 
solid-state technology. The instrument furnishes a variety 01 prevision 
voltages with switched output ranges including 1.0, 1.018 + .6.E. 10.0. 
and .6.E volts. Delta E (.6.E) provides a variable output 01 0 through 999 
JJV which is either added to the voltage 01 a standard cell transfer or may 
be used directly as a tow-Ilml , stable direct voltage source. 

Specilicalions 

DItJII: R ..... : 10V, tV, 1.018 + .6.E, 1.019 + .6.E. 6E 

0 ........ ""'· 

'" """ lOY ± 10pp-n 
IV ±10pp-n 
1.018 + .6E ±10pp-n 
1.019 + .6E ± IO ppm 
"E -

• 

, ..... """" (SbIIIIiyI -

.. "" 
±15pp-n 
±15 ppm 
± 15pp-n 
± 15pp-n 

-

Standard oells on 1.0UV + .6E ~ or I.DI9V 
+ .6E ratlQI!$ 

Standard cell on! tV OUlpul 
10V output ;vw:I standard cell or tV output 

I I'w 

±JIl """ 
±JIl """ 
±JIl """ 
±JIl """ 
±2pV 

.... 
, """ 
3 """ 

5 """ 

1311 DC Reference Standard 

Accessories IAI ... ,... 2841 
MOH01 ·601 3Y,~ Rack Adapter. Single 
M03·2UZ·603 3"'~ Rack Adapter, Dual 
MOH06·6Q4 3"'~ Rack Adapter. Triple 
MOH05-60S 3"'- Rack Adapter, Ouad 

S,rvice & Support 
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750A!120A 

)1.. . 
• >-1 , 
• 

750A Aelmnce Oivider 

• 10 ppm Ilasic division ratio accuracy 
• Switched input and output ranges 
• Built-in kV for standard cell reference 
• Overvoltage protection to 2 kV. any range 

Model 750A Reference Oivider is an extremely accurate and stable 
voltage divider for calibration of precision meters, calibrators. elc. The 
instrument is a 10 ppm (0.00 ' '') divider wilhswitched inpullaps ranging 
from 1100 10 1.1V,andswitchedoulput laps ranging Irom !IOOY 100 IV. 

SpecificatIOns 

In,.. VallJl": (Switched) 1.1. 5, 10, SO, 100, 500, 1000, ! l C1OV 
O.~(Swilched)O . I . 0 5, 1, 1.1 . 5, 10. 50, 100,500, l000. 1100V 
StI..urWilili o.tjlll: 1.017000 to 1.019999 dV In ' IlV steps 
DiviliOi Rlllo AccIncy 1l1li Stability: (Referenced to Standard Cell tap) 
±(O.OO'" of output +0.5 JlY) lor 1 year 
C,l ibr,lion: All ranges above I . IV afe adjustable ± 10 ppm 
C.lilntion Rnolltlotl: 0.2 ppm 
Dlwi4tr CIIITIIII: 1 rnA nominal 
'lipid CIn'" MIIISI: Coarse and line froni-panel rheostats provide ~ input 
voltage adjustment span of 10 mV with beller than I IJY resok./tion 
IMmIIlp P~lCI:lo.: Up to 2 kV may be applied on any range without 
damage 
Power: Two 6.75V mercury batteries (1 year life) 
Sill: 8.8 em H x 48.2 em W x 33.0 em D (31h in x 19 in x 13 in) 
WIIIIII: 7.25 kg (16Ib) 

Model 
150A Reference Divider 

Service & Support 

Wwnnty . . .. . 
One-year extended warranty. Cahbrahon watr.Vlted during calibration 

cyde. (See page 269 for further information on warranty and cafibration.) 

ull....., Wlrnnty 
SCI -750A Repair (with calibration) 
SCI -750A Repair (calibrated wfincoming Of outgoing data) 
SCI -150A Repair (calibrated w/incoming & outgoing data) 
SC2·150A Calibration (l /year reconmended) 
SC2·750A Calibration (l /yr wfincoming Of outgoing data) 
SC2-750A Calibration (1 fyr wfincoming & outgoing da ta) 

S,.r. Parts 
Reconvnended spare parts kits are available. Contact Replacement 

Paris Dept. at (800) 526-4731 in most of U.S.A., (206) 356-S774 Irom 
WA for more details. 
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(NSN 6625-00-445-3329) 720A 

720A Kel,in·Varley Divider 

• 0.1 ppm resolut ion, seven decades 
• 0.1 ppm of input absolute linearity 
• Buil t-in self calibration bridge 
• Front panel self calibration 

ModeIl2QA Ketvin-Varley Divider is a high-resolution pri~ ratio 
standard with absolute linearity 01 0.1 ppm, temperature coelflclent of 
linearity of D.l ppm/"C. and self-calibratlOll capability. 

Specilications 

RIliI RaIp: 0 to 1.0 (1 0 inpul lap) and 0 to 1.1 (Ll input tap) 
Rael"': 0.1 ppm 01 input with seven decades . 
A_lvll Ulllrity: (At calibration temperature and Without the use of a 
correct chart) ±0.1 ppm of input at dial settings of 1.1 to 0, I , ± 0.1 
(10S)I.'I 01 input al dial settings (S) of 0.1 to 0 
AallltllIIartty SIHiIity: (Without sell-caijbration) ± 1.D ppm of inpullyr 
at dial sellingsof 1.1 to 0 I , ± I.O (10S)'-Jppm 01 inputlyr at dial selling 
(5) 01 0.1 to 0 
NOTE: A()$OIur. line.,;" is c1er,t!fId.s the "" .. "tr be/ween m." .nd mill 
OUfpur voII.gtts. The s.II·c./i/NlllOO prOCedUf' mi!ly be used II .ny r,nwt to 
f8S11 .bsohJre Im"fity fO ± O, / ppm 0' inpur 

T ...... r. Cllffici .. , I Utarity: ±O.I ppm of inpull"C maximum at dial 
settIngS 011 .1 to 0.1 
SIIIrt·TIfII U .. rify StI~ility: Under typ~l . condi~~ in a standal:ds 
laboratory environment (temperature ~lnta~ ~It~rn ± I"C) and With 
an applied voltage 01 up to 1 OOV, stablhty 01 hneanty 150.1 ppm/3D days 
Power CoeIIltJItII oIl1Harlty: ± O 2 ppm 01 inputlW max al dial sett ings of 
1.1 to 0.1; ± 0.2 (IOS ~ppmol input/W max at dial sellings (5) of 0.1 to 0 
lui ... &Ill Error1: Zero errOf al output low: 0.004 ppm of inPUt. Zero 
error al input low: O.OS ppm of input. Full-scale error: O.OS ppm of input 
n.r.1 V~ ±O S pV max 
Mui •• I.,. VlltIp: l000V on 1.0 Input terminal, ll00V on 1.1 input 
terminal 
I. put RuJstllICI: 100 kO ±0.005' all .0 input terminal at 2S"C: 11 0 kO 
± O.OOS' at 1.1 input terminal at 2S"C 
T~rl t..rr1dMl .. I. RISlstMce: ± 1 ppm per"C max 
SIz, : 14 em H x 48.2 an W x 33 em D. rack-motI'Ited (5.5 in H x 19 in W x 
13 in D) 
W.i,li: 8.16 kg (181b) 
,ICI .... : Manual 

Model 
no" Ketvin-Varley Voltage Divider 

Service & Support 
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845A8 & 845AR Null Deleclor 
• 10 ranges from 1 IlV Itvough 1000V 
• Input isolation greater than 1012 ohms 
• Input may be floated 10 11 OOV above grOt.nd 
• Overload protected 10 11 OOV on all ranges 
• Reco«Ier output isolated from input 

The Fluke 84SA B and 845AR are solid-state null delectOfSdesigned for 
extremely high input impedanct, sensitivity. and isolation. Model 845AB 
operates either trom the line or from buill·in rechargeable batteries. Model 
845AR is a line-powered rack-mounting version, with a height 01 3Yr 
inches. 500rce loading through leakage is virtually eliminated by input 
isolation of lOll ohms regardless 01 power line. chassis ground. or guard 
connections. Recorder output provides ± 1V de for end-scale deflection 
with ±O.S"lt linearity and does not affect input isolation. The 845AB and 
845AR are capable of bei~ floated up to l100V de from ground al either 
input terminal when used In a bridge circuit to compare voltage di~ider 
ratios. The unit withstands overloads up 10 l100V de on any range With a 
typical recovery time 01 four seconds. 

Specllicalions 

IlIn,l: 1 pV through l000V dV end-scale In nineteen ranges. using 1. 3, 10 
progression 
hip.' Ruialance: 100 MO on 300 mV range and above. 10 MO 00 3 mY 
through 100 mV lange. 1 MO on 1 mV range and below 
""",ncy: Model 845AB ± (2" end-scale +0.1 pV). Model 84SAR ±(3" 
end-scale +0 1 pV) 
Mui .... p.,. l!Iet,r Nolu: O.20pV on IIJV range. O.2S pV on 3JJV range. 
0.3 pV on 10 IJV to tOOOY range. with input shorted 
'I,at IsolltiOll: Belter than 10" otwns at ~ relallve lunidity and 25-(; 
regardless ottine, chassis, Of recorder grOlllding. Belter than 10" ohms up 
10 80ft relative hu'nidity and 35"C With driven guard, isolation irrJ;lroves 
to at least 10" ohms. Either input terminal can be lloated 11 OOV off 
chassis ground 
DC CamlllCllI M~. III~jOll: Belter than 160 dB. Input short-circuited, 
~80' relative tllJfmdily; beller than 140 dB, open-circuited. ~SQt4 
relative humidity; better than 120 dB, open-circuited. ~ relat ive 
humidity 
AC Common MD~' RljeclJol : (Below 100 kHz) lOOY rIDS Of 120 dB greater 
than end-scale, whIchever IS less, win atfect reading <2" of end-scale 
(input open-Circuited) 

-
' " - . ~., --

845AB/ 845AR 

-

"SAR 

AC HlfIIIIJ III ... RtjIclioI: (60 Hz and above) at voltages 60 dB above 
end'scale will allec! reading <2'J. of end·scale. Maximun voltage not to 
exceed 750V nTIS 
RIctr*r 0-= ±IV de at full scale deflection. linearity. 0.5" . Output 
impedance. 5K to 7.SK Recorder output is isolated from input and is 
referenced 10 grOllld 
Stability .. Z,,1t: Beuer thcwl O.15IJV/hotr. better than 0.3 pV/day 
O .. r .. c.,MIllIy: Up 10 ll00V de may be applied on any range. Typical 
realYerY time is 4s 
PewIt . .... , U5AR: 115 or 230V at ±lo-.. 50 to 440 Hz, approx. 3W 
PtwIr . .... 1145AI: 115 or 230V at ±10". 50 to 440 Hzorrecnargeable 
battery. Approximately 6W du"ing recharge. 40 hr operation on full charge. 
Battenes trickle-charge while inslnmellt operates from power line 
Sill . • "" 145AI: 17.8cm Hx21 .6cmWx20.3cm 0 (7in H x8.5in Wx 
8 in 0) 
Sin. MMII 145AR: 8.9em H x48.3emWx2t em 0 (3.5 in H x 19 inW x 
8.25 in 0) 
WII, 1It Model 845AB: 4.65 kg (10.251b): Model 845AR: 4.08 kg (9 Ib) 

Model 
145AI Voltmeter/Null Detector with baneries 
145AR VoitmeterlNuli Detector 

Accessories """. "" *I 
IIIA·10t r Rack Adapter. Single 
IIIA,103 r Rack Adapter. Dual 

Service & Support 
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510A 

(NSN 6625-00-356-3085) 510A 

510A AC A,'orence Standard 

• Uncertainty to ± 100 ppm 
• Optional battery operation 
• Output voltage 10V ffi'IS 
• Output currenlleve/s to 10 rnA rms 
• Fixed frequency, 50 Hz to 100 kHz 

The SIOA is a precision. 'illed frequency , alternating 'tOllage source 
designed for use as an amplitude calibration stanclatd for test applications. 
In the calibration laboratory, the SIOA provides an a<n.wate aV reference 
lor calibrating both true rms and averaQe'"~ aV voltmeters. On the 
production line, the SIOA can be used to rapidly verily aV test insuu' 
mentation or 10 generate a precise aV stimulus for circuit testing. 

Olltput of the SIOA is both fixed frequency and fixed amplitude. The 
frequency may be varied ±t, 01 center frequency with a fronl panel 
screwdriver adjustment. 

Total hannonic distol'tion is less than 50 ppm up to 10 kHz, and less 
Illan 300 ppm at 100kHz. This assures a pure sinewave lor calibrating 
average, peak, or true rms reading aV-to-dV converters. 

The optional recnargeable bauery pack provides up to 16 hours of 
operatioo independent of line power. A Iront panel display provides a 
contintJOttS display 01 baltery condition. When operated Irom line power. 
the battery is maintained at lull charge. The battery automatically 
operates the S10A whenever line power is removed. 

Up 10 lour StOAs may be boiled togelher for mounting in a standard 
rack. Output terminals are provided on both the lront and rear panels lor 
easy access in both bench and system applications. 

Specilicillions 

0. van.; t OV rms 
Ollplt CIIrrlll: 10 rnA nTIS, short-circuit protected 
FtlNJlIHC'f: Any specified single Irequency Irom SO Hz to 100 kHz. Standard 
Ireqoeociesare: SO. 60. 400, 1000, 2400, 5000, 19,200, and 100,000 Hz 
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f'_ ,,- ...... ...... 
SO Hz to 20 kHz "XI 150 200 
20 kHz to SO kHz 150 250 350 
SO Hz to 100 kHz COO 500 600 
' Ali'" IO-min"'It w"m-up Itl.mbl.", l.mper.''''rtI 2"C to 2S' C 

fl ... ..., UII.rs 30 Daya ...... 
SO Hz to 20 kHz '" 50 100 
20 kHz 10 100 kHz .. 100 200 

Toil l HlrllDnle OlIlOrllu: less than 50 ppm to 10kHz; less than 300 ppm al 
100 kHz 
tlllJr FrlNJltIICY UIICII'bIIly: ±O,I", adjustable ±ai 
FfIIIUIICY SIHIIity: 500 ppm per mo 
LoN R",IIIiII::QO ppm to 10 kHz; ~ ppm at 100 kHz 
u. R.,IIIOI: ~10 ppm lor ±10\ line change 
"pIII PIIWIf: lIS or 230V at ± I O\, 50 10 500 Hz. oroptional rechargeable 
batteries 
SIl. : 8,8 em H)( 10.7 em W)( 30.4 em 0 (3,5 in H)( 4.25 in W)( 12 in 0) 
W,"1It: 2.26 kg (5 Ib) 
11dIIIM: InslnM::lion Manual, power cord. serialized and dated calibration 
certIficate 

Mod,l 
51DA' AC Relerence Standard 
51 OA-8I " AC Reference Standard w/battery pack 
510AlSF' AC Reference Standard (Special Frequency) 
51 OA-Dl II: Rechargeable Battery Pack (lor retrofi t) 

Accessories (Alii III pili 2141 

M03-201 -501 Rack MO!.I1t Kit. Single 
M03-202-603 Rack MO!.I1t Kit. Dual 
M03-206·604 Rack MOlIU Kit, Triple 
M03·205·605 Rack MO!.I1t Kit, Ouad 

Service & Suppo~ 
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5408 Thermal Transler Siandard 

• 100 ppm aV to dV transfer oocertainty 
• Less than 100 ppm de reversal error 
• Frequency range 5 Hz 10 1 MHz (to 50 MHz with ASS) 
• Overvoltage protectioo 
• Polarity reversal switch 

The Fluke 540B is a thermal transfer nstn.rnent for precise ITleaSI.I"e-
menl and calibration 01 alternallng VQllage and ClITenl. The 540B is 
designed for simple operation with positive protection from over1oads. 
Voltage Iransfl!fS may be made from O.25V 10 l000V rms in 14 ranges. 
with a frequency rangefrom 5 HZlo 1 MHz. Each ranqemainlainsspecilied 
accuracy down to hall of range. Resolution 01 input per scale division 
varies from 12 ppm at full range to 60 ppm a1 hall of range. Basic aV to dV 
transfer uncertamly is 100 ppm (±O.0111 withotJl1ne use of calibration 
curves or cooection tables. 

The thermal element in the 540B is a specialty constructed vacuum 
thermocouple protected from ovetVoUage. Up to 1500V de or rms at may 
be applied on any range without damage. A poshbulton protection disable 
switch allows confirmation thaI diode aging in protection circuitry is not 
contributing to error. 

Three galvanometer sensitivity settings are provided. A sensitivity test 
lunct ion provides momentary galvanometer detlection lor 0.1'10 and 0.01'10 
01 input volta~. at any galvanometer sensitivity setting. 

Ttle 5408 Includes a meter-display search function . for continuous 
visual indication 01 input percent 01 filnge . The search ftJ'lCtion indicates 
when ttle overload circuit has activated. by dellecting upscale into a red 
"overload" area. Alter an overload condition. the 5408 is returned to 
normal operation sunply by setting the mode switch to "olt." 

The basis 01 transler comparison in the 5408 is always 1:1; ac and de 
voltages are placed across the same transfer cirClJil. In this way. accwacy 
is iodependent 01 range division ratios. 

Dc reversal error in the thermocouple is less than 100 ppm (0.01' of 
input voltage. A conveniMt "push-tO"reverse" switch is provided to 
reverse de input polarity. 

A high Irequency thermal converter input jack IS provided so t!\at the 
galvanometer and lindeck relerence supply may be used with Flt*e Model 
ASS High Frequency Thermal Converters. 

The 5408 operates Irom rechargeable nickel-cadrni.m battery cells for 
complete isolation from line powe-. Fully charged. the 540B may be 
operated for up to 200 hours without an interruption for charging. 

C.libralion 
Each range is adjusted to be within the specified deviations from zero 

error as defined by reference standards maintained by the Fluke Standards 
laboratory and periodically calibrated by the U.S. National Bureau of 
Standards. These acfdc dillerence figures do not include U.S. National 
Bureau 01 Standards' random and systematic erfOfS. Fluke test reports to 
the nearest 100 ppm are available at extra cost upon request. 

5408 

Characterization 
Ask for 5408-900 tor a ]2-point characterization 01 a new 540B 

Thermal Transter Standard. 540B-901 is the same characterization 
service lor a customer'owned 540B, available through Fluke TecMical 
Service Centers. All characterizations are actually performed by the John 
Fluke Standards laboratory in Everetl. Washington. This n'point 
characterization is intended tosupport customers who wish to characterize 
5200A AC CalibralOfS as required by 5200A-800 Enhancement Software . 

Special characterizations to meet specific calibration requirements are 
also available. Consult your local Fluke Sales Office or Representative for 
lurther inlormation. 

Specilications 

Volt ••• Hilla: 0.5. 1. 2. 3. 5, 10. 20. 30. SO. 100. 200. 300. 500. and 
1000\1. with each range usable Irom 'h to t times rating 

IV \I fV Tn ... UIICIrtIIIty 

'-" -'-
0.5 · IIY "' .... tOGY · SOOY 

5·201< ±O 01" '±oOI" ±O.Ot" 
201<.50< ±O 01" ±O 01" ±O.OI" 
SQk-l00k .. OS> ±O 05" ±O.2O'IIo 
lQOlt-5OOk .. ,00 ±O'OO X .... ,. .. ,00 X X 

Sarc:ll flldiH: Meter display of input as percentage 01 range 
fm,.. f ..... a: 18001V 
Pllar tty: Reversible, Iront panel push-button 
GIMIOIIIIIW: FluI(e electronic type 

" .. , 
±o.m 
±O.04" 

X 
X 
X 

GIInIOllll1f HIIO[IIII01: t2 ppm 01 inpulfscaledivision at full range; 60 ppm 
of input/scale division at !\all range 
T1IerllCKOll,l. Rmral Err.: 15i;; loo ppm of input at full range: ~300 ppm at 
hatl range 
Overkill! ProIICIiOI: Withstands up to 1500\1 de or rms ac. any range 
Power: 115\1 or 230\1 ac ± 10 ... 50 to 440 Hz. 7W; self-contained 
lechargeable baueries; 200 hours operation. 16 hours recharge time 
Sill: 17.2cm H x41.7cmWx 19cm 0 (7 in H x 17 in Wx 7.75 in OJ 
IlCtlldlt1: Instruction manual. ASS connecting cable. serialized and dated 
calibration certilicate 

Model 
5401 Thermal Transfer Standard 

Accessories (Aile III pili 2141 
MOB·103 7" Rack Adapter 
MOB·110 Rechargeable Battery Pack (tetrolit kit) 

Service & Support 
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A40/A40AlA55 

,44Q1A4QA 

A40 and A40A CUrrenl Shunls 

• Ac current transfer measurements from 2.5 rnA to 20A 
• Frequency response from 5 Hz to 100 kHz 
• Designed lor use with Model 5408 

Models A40 and MOA Currefll Shunts make possible accurate al Ia dl 
current transler measurements using the Model 5408 Thermal Transfer 
Standard and a known dl source. Measurements may be made over a 2.5 
milliampere to 20 ampere range with a frequency response Irem 5 Hz to 50 
kHz. Measurements 10 100 kHz may be made up to 5 ;wperes. 

Twelve A40 current shIM1ts are available with cooenl ratings from 10 
milliamperes to 5 amperes. A40A shunts are available wilhwrrent ratings 
0110 and 20 amperes. Each shunt maintains specified accuracy down to 
half ils rated current level. With no shunt in place. the 5406 may be used 
direcUy for Ctlrrenl transfer measurements from 2.5 milliamperes to 5 
milliamperes. 

A40 shunts plug into panel comectors on the 5408. A40A shoots 
require special cables, available separately. 

Calibralion 
All al to dl diUerences expressed in the specilicalions are deviations 

from dl standards maintained by (he U.S. National Bureau 01 Standards, 
and may be obtained without the use 01 calibratIOn curves or correction 
tables. When property used with a Fluke 540B Thermal Transfer Standard, 
each MO and MOA Current Shunt is within the specified deviation from 
zero error, as delined by reference standards maintained by the John Fluke 
Standards Laboratory and periodically calibrated by the U.S. National 
Bureau 01 Standards. Thesea l to dl diflerence ligures do not include U.S. 
National Bureau of standards random and systematic errors. Fluke test 
reports to the nearest 100 ppm (0.01") are avallable at extm cost upon 
request. 

Specifications 

A40 C. rrnt Ratl .. , ; 10, 20, 30, 50, 100, 200, 300, and 500 rnA: 1, 2, 3, 

""'A A40A ClIrrnt RItIII'; 10 and 20A 

UlClrtlilly 

"- I I .. " ..... ." .... 
5Hz ' 2OkHz ±<l."" ±<l.03'4 
20 kHz • so kHz ±O.O~ ±O.D!I" 
50 kHz' 100 kHz ±O.05" 
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Model 
A4o° Current stults 
A4oAO Current Shoots 
°Orde, by cumMt 'iitlnSJ. iIfI: "'40·SO MA Puce is /or eitch shunt 

Accessories IAJu III,. 284) 

A454003 Input cable lor A40A Shunts 
A454004 Output Cable for A40A Shoots 
ll133 Test Lead Kit for MO ShurllS 
c.l Storage Case 

Service & SUppo~ 
Wornoly 

One-year extended warranty. CalibratIOn warTallted during calibratioo 
cytle. (See page 269 for further information 00 warranty and calibration.) 

""-W,""" 
SCI ·A40 Repair (with calibration) 
SCI ·A40 Repair (calibrated w/incoming or outgoing da ta) 
SC I·A40 Repair (calibrated w/i"lcoming & OUtgoing data) 
SC2·ACO Calibration (l /year recorrmended) 
SC2·ACO Calibration (l /yr w/incoming or outgoing data) 
SC2·MO Calibration (1 fyr w/incoming & outgoing data) 

A55 High Frequency Thermal Conve~ers 

• Useable to 50 MHz 
• Designed for use with Model 540B 

A55 

Model ASS Thermal Converters make possible accurate thermal· 
transfer aV to dV measurements from subaudio frequencies to the VHF 
region. The design is comparable to tnat 01 standards maintained by the 
U.S. National Bureau of Standards. 

Designed loruse with the Model540B Thermal Transfer Standard. nine 
model ASS Thermal Transfer Standards are available to match each 5408 
voltage range from OSV to SOV. The 540B incfudes a compatible 
connector tnat bypasses its internal transfer circuit , using only the null 
detector and reference supply. Each AS5 convener maintains specified 
accuracy down to half ils rated voltage. 

A specially constructed thermocouple, selected for frequency character· 
istics and low IN reversal error, is the thermally responsive element. Input 
voltage is applied directly across the thermocouple heater 00 the O.SV 
model. For higher voI1il9!S, low temperature-coefficient coaxially ITlOU'lted 
metal lilm series dropping resistors are used. 
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Certification 
Each ASS converter includes a Fluke producticr1 test reco«l of aV to ~ 

dillereoces at " 10, 2Q, and 30 MHz. A55 coovertersrated below 20V also 
intlude a production test record of aV to IN difference at 50 MHz. Fluke 
test reports at other freQtJf!fICies and voltages are available at extra cost 
upon request. AV 10 IN differences are established to within ±100 ppm by 
comparison to Fluke standards tnat are periodically inlercompared with 
the U.S. Naliooal Bureau 01 standards. 

Accessory Kit 
The Model ASS-lID Accessory Ki! is recOlMleflded for use with ASS 

Thermal Converters in virtually any calibration Of measurement setup. The 
kit includes: 

• Coaxial lee lor A55 input (GR tyPe 874-TL). 
• Three coaxial adapters lor A55 1flPU!: UHF, BNC. and type N jack. 
• Interconnecting coaxial cable, at SOUfte to coaxial tee. 

Specificalions 

V ... Hili ... : 0.5, I, 2, 3, 5, 10, 20, 30, and 5OV" 
' f_ell conv.rt., is 1IS1.0Ie /rom ~ to 11m- its ,.ted i'OII-sore 

'- -- T.,.... t'f II tv IliIIInIa 
< 1 MHz <±o.o," 

1 MHz ±a.os, ±tI.O''!Io 
10 MHz ±O.I0'4 
20 MHz ±O.15'1o "00" 30 MHz ±O."'" ±O.I0'10 
SO MHz' · ±O.5O\ ±O."'" 

• All c.l,tN.'KNI is ,.hI'ffflC8d 10 C8ll1., 01 GR 87" -lL coui81 '" 
.tt.ch8d /0 COltf1lff., input ConnectOf 

•• 50 MHz nlibr.,iort ..... iI.OhI only lot 0.5,. I . 2. 3. 5,. .nd IOV COfMIffers 

A40/A40A/A55 

1.,.1......-.= 2OOON. approximate 
DIIpII V-= 7 mY nominal, alrated input _'_.0 
R ...... w.: <250 ppm (0.025') 
I .. c-.. GR type 874-Tl 
Ollpll c.-tIr: ~ 8O-PC2M (2-pin microphone) 
SIzl ... W .... 

--. . _ .. -.. O.SV 3.5 8.' 
IV, 2V 3.5 13.2 
3V, 5V 3.5 16.5 
tOV. 20V 3.5 17.9 
3OV. SOV 3.5 17.9 

IKkINII: Instruction manual and certification (see above) 

Model 
ASS' High Frequmcy Thermal Converter 

...... 
28 
370 
430 
450 
450 

. Ot-der by lIOIf.gtI ,.'ing. f9: A-55 -Q.SV. Prieu .f.1ot YCh converter 

AcceS$Ories IAIse ",,...2141 
ASS-II D Accessory Kit 
CSS Storage Case 

Service & Support 
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Inlroduclion 

More companies own Fluke automated calibration systEmS than all 
other brands combined, with more than 300 systems installed throoghou! 
the world. All of these companies choose Fluke lor one simple reason: 
Fluke takes the risk out of calibration. 

Only Fluke oilers the comprehe1sive spectnJ1l of automated meter and 
oscilloscope calibration solutions, all with full traceability to national 
standards The system you buy today easily upgrades 10 achieve luture 
goals, so your investment IS always protected. 

For 30 ytars Fluke has built state-oHtJe.art Instnments supported by 
outstanding post-sales support. Our proven track record guarafltees 
confideoce tomorrow. 

Why Compuler-Aided Cllibralion? 
Calibration labs today are more than ever being caught in the peremial 

problem of needing to do more, In less tl~ , with les:s money, ~ lewel' 
people. Calibration worldoads are increaslllg, yet traJl)ed techfllcl3f'IS are 
getting harder to find. Cal lab managers are constantly seeking new ways 
to relieve these problems. 

FortUfl3tely, cal tabs do have the optioo 01 ILmIOg .10 ~tet:'aided 
calibration. A computei' or IIlstnmenl controller aids cahbrahon by 
cootrolling the calibration Instnments via an IEEH88 bus and by giving 

Fluke Computer-Aided Calibralion Seleclion Guide 

operator instructions via menu driv~ prompts. A good computer-ai~ 
calibration system is traceable to natlOflal standards, can control the (J'lIt 
II'lder test (UUTJ. and record calibration results automatically. 

Compuler-Aided Cal ibralion Gi,", Needed Relief 
~tel'+ajded caJibrat.il?" minimiz~ the need to have highly lrai~ 

technicians perform repetitive callbrallon tasks. Instead, people With 
limited calibration backgrOU'ld produce useful results with short learning 
cuves Your skilled technicians can be saved lor more complicated tasks 
like repair and trotbleshooting. 

The qual ity 01 calibratioo is also improved t!vough automation. Since 
the computer guides the calibration. repeatabil ity 01 calibrat ioo events is 
ensured - a critical lactor in a time 01 stricter calibration regulat ions. 

G.I Conlrol of Your Time and Your Calibration 
How do you know if you would benefit from computer-aided calibratioo? 

If you see your workload getting out 01 control, ~t is a ~ i!ldica~ion . 
Or, il you see a need lor more people and are haVing trouble findIng sIc~lIed 
people. that is another indication. Yoo may also need computer-alded 
caJibralioo il you are facing increasing regulation and a need for greater 
documentation. 

If your lab performs verilication checks prior to adjusting the UUT,'you 
will especially benelit Irom computer-aided ~Ijbra l!oo ~use it proVIdes 
greatly increased throughput. Compu~er- aJljed callbra.llon also .helPS an 
operator adjust older UUTs laster, while fully automating the adlustment 
01 the new generation 01 software calibrated UUTs. 

~"r 1_ '-'1 
lIIIiWIlt IIIW IIr c.,nr·~iIIItI CIIitntiII 

c..,...A* "'T., !laIn ~ CIIblII WIrbIIIiIII 

Dt-1I·y ..... 14041 1449~ 74111A lin-co Am-PE -MIMIII DUCt'I,.. ~I" 1t5 PI,' Itl P ... 121 P.,. IZ4 ..... 121 PII' Ita , ... 130 

74111 calibration Software • • • • • • • I7ZZA IlIStnment CmlrolJer • • • • • • • 
1765A Winchester DISk DrIve • • • • • • • 
14ZU Cornbtled 7 .tIl B and 1722A • - - - - - -
5111111 MIlItIII.llCIIOI1 Calibrator • • • - • • • 
5200A PreclSlOll 6'Digll aV calibrator • - - - - • • 
5205A PrecISion Pil_ ,6,mpllher • • • - • • • 
5215A PrecISlOl'l ~ ~Iher • - - - - - • 
5220A TrlWlSCOIldtJclanct ~Itier • • • - • • • '.40. PrecISIOn Olrecl Vollage Calibr.llor • - - - • • • 
s.450A Resrslance Calibralor (10-l ooM) • - - - • • • 
CGSOOt OscIlloscope Calibrator (TekIfOIlLXft) • - • • • • • 
1953A Frequency CoooterlTIITlef • - - - - - • 
60t U Stgnal Generator (10 Hz-!I MHz) • - - • - - • 
60601 Stgnal Generator pO kHz-! 05 GHz) • - - • • • • 
606U SIgnal Generator (10 kHz' l 05 GHz) • - - • • • • 
6070A StgnaJ Generator (200 kHz-520 MHz) • - - • - - • 
607U Signal Generator (200 kHz' l 04 GHz) • - - • - - • 
850SA Dlgllal Muilimeler • - - - - - • 
8S"6A Dlgllal Multlll'leler • • • - • • • 
152DA Digital MLJltimeter • - - • - -

Tesllnter1n Panel - - - • • • • 
R"" - • • • • • • 

Cll i.lIl ... CI,.~lIiliu: 

Analog and Ol9llallO "Y, 'Olglt Meters • • - • • Analog and 0'911a1 to Sy,'OIQl' Meters • • - • • Analog and Olgllal to 7'1r'Ol9lt Meters - - - • • 
OscIlloscopes - • • • • 
Mobile Calibralion • • - • • 

t> Standard • Oploonal 
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Computer ,Aided Calibration 

Computer-Aided Calibration For Every Need 
In the following pages you will find a variety of automated solutions to 

your calibration needs. From computer-aided calibration clusters 10 the 
world's most accurate automated calibration WOfXslations, Ruke brings a 
fresh approach to calibration. 

Computer-Aided Calibration Clusters - Using fluke 
Calibration SoHwm. Controllers & Instruments 

Computer-Aided Calibration Clusters are automated combinations 01 
calibration inwumenls controlled by the IEEE-liaS bus. Thanks to 
Fluke 7411 B Calibration soltware, you can define the instruments you 
want to automate. ConSLIlt the chart on page 114 to select the 
instruments you would like 10 automate. Then use Fluke 7411 B 
Calibration software to translorm the instruments trom stand-alone 
manual mode , to lull automation under the CCMltfol 01 tile Fluke 1722A 
Instrument Controller 

Your computer ' aided calibration cluster will give you all the benefits 
of automated calibration - ease 01 use, automatic data recording. and 
reduced cost per calibration 

The Best 01 Both Worlds 
Calibration Instruments have two modes of operatlOO local (operated 

manually) and remote (automated control) Manuaf control gives you 
direct access to the instnmenl controls Automated control lets the 
computer do the work Fluke computer-aided calibration clusters give you 
the best of both worlds 

Fluke 7411 B Calibration software gUides you through automated 
calibration procedures These procedures control your instruments In 
performing accurate calibrations 01 yoor test eqUipment Instructions 
to the operator are presented on the 1722A screen Any responses 
Irom the operator are made through the convenient. louch-sensltlve 
screen . 

Computer-aided calibration clusters also give yoo easy. direct access 
to your instrumef1ts lor Single tests. But automation of your benchtop 
cluster gives you added beoefits stand-alone Instruments cannot give. 

Since the controller instructs the operator during each calibration. 
operators with less experience can perform calibration elfectively. This IS 
critical today when experienced technicians are getting hard to lind. 

Automated calibration is based on standard procedures you tailor to lit 
your calibration philosophy. These computer-aided procedures guarantee 
repeatability of your calibration tests - a leature absolutely necessary 
to satisfy stilfening government requirements. Plus, your system will 
record complete calibration results You no longer need to spend lllne 
hand recording data. 

fluke Mod,l 7404B for Calibraling 5'I.-Oigit Mete" 
The Fluke 7404B is acomputer-aided calibration cluster of instru'T\El1ts 

thai automatically directs a Fluke 8506A OMM to meastR theaV and dV 
ootputs 01 the Fluke 5tOOB and, ooder program control, eMance lheir 
accuracy to 13 ppm lor dV and 190 ppm lor midband aV. These accuracies 
are sufficient to calibrate most models 01 5V,-digit OMMs. See page 117 
lor a complete description ollhe 7404B. 

fluke Model 7449A for Calibrating Meters and Oscilloscopes 
Fluke Model 7449A adds a TektronixCG5001 OscilloscopeCaJibrator 10 

the 7404B to provide all of the 7404B meter calibr.ltion features plus the 
oscilloscope calibration capability of the CG5001. The 7449A is available 
as a complete package from Fluke or its constituent elements can be 
ordered from Fluke and Tektronix. The 7449A is described on page 121 . 

Standard or Special Automated Calibration Workstations 
Fluke also provides complete automated calibration wDf1(stations to fill 

slate-oHhe-art calibration requirements. An existing computer-aided 

calibration cluster is upwardly expandable into an automated calibration 
W'Ortstation. 

Our automated calibration WQlt(stations give you fully integrated, 
automated calibratIon with the beoelits 01 convenient test interlace 
panels. Yoo get fully configured. computer-aided calibration software, the 
Iftstnments of yoorchoice from the Computer-Aided Calibration Selection 
Guide, and full rack integration. These workstations include instnment 
conligLl'31ions demanded by metrologists around the world. 

Fluke oilers both standard and special aulOOlated calibration work
stations for meters or oscilloscopes. Standard workstat ions are contigured 
al Fluke to maximize lhesystem capabilities of the integrated instruments. 
The Fluke 741 0A is a standard automated oscilloscope calibration 
worXstalion. This is discussed in greater detail in the following pages. 

Fluke will aJsoconligure special workstations to fit your own particular 
needs. From combined meterfosciUoscope workstations. to mobile 
calibration workstations, Fluke offers what you need to do your job. The 
inslnmenls available with these workstations are covered in the 
Computer-Aided Calibration Selection GUIde. 

Conliguring Vour Own 74 It B-Based Computer-Aided 
Calibration System 

Fluke 7411 B-based Computer-Aided CalibratlOl1 Systems are easy to 
conflglKe DetermIne your calibratIon requirements If a standard Fluke 
computer-aided calibratlOIl system doesnot lit yourexact applicat ion and 
SltuatlOO. select the ,RSinments you need to Integrate from the gUide on 
page 112 You may already have some of these instruments In your lab or 
you can purchase them new 

Now look at the desUlpuoo of the Fluke 7411 B Calibration soltware 
and 7422A Control al'ld Software Package Depending on wna\ calibra
tion Itlstn.rnents yoo own. one of these product packages Will serve yoor 
needs for InlegrallOl1, software, and control Your Fluke Sales Engineer 
can also prOVide assIstance 

rotal Calibration Support 
Fluke, the world leader in calibration. oilers a full complement of 

training and aJSlomer support servICeS. From seminars on calibration 
philosophy to technical consultation and training after the sale. you can 
depend on Fluke. 

A Fluke Sales En9ineer can help you select and configure a 
computer-aided calibrallOO system to soit your application. Our representa
tives have a solid understanding of calibration and the requirements of 
different applications and environments. You can depend on us to explain 
the caJibral100 alternatives, and help yoo map out a long-range plan. 

When you purchase an automated calibration workstation. we install 
the system at yOUf faCility . We make sure it is properly set-up and ready to 
calibrate. A Fful<e tectwlIcian will coach you ttwoogh the major software 
It.r1ctions, inckJding writing a procedure andcalibrating an instrument . Yoo 
can usually be L4I and nming in less than DOe day. 

Fluke benchtop clusters. on the other hand. are designed to be easily 
installed yourseIl. 

To help you take lull advantage of your system's capabilities. Fluke 
offers extensive training. These COUI'Ses . available at your site. Fluke 
Regional Support Centers. or the Fluke factory in Everett. Washington. 
help you begincalibiating invnediately, USing the advanced fea tures of the 
system Courses range from basic and advanced operation methods to 
training service technicians how to maintain and repair systems. 

Fluke recognizes that a nllTlber 01 dillerent people will be involved with 
calibration instn.rnents. We've structured our training and manuals to 
accommodate each person's different role in the calibration process, 

7400/ A 123 Series Calibration Systems Applications Training 
Since Fluke has wnllen the necessary software 10 operate the 

7400/A1 23 Series, you must simply learn to write procedures. This 
live-day course teaches the overall 7400 program scheme, Performance 
Test and Calibration procedure writing . and Calibrat ion History 
Management. (See page 273 lor more details.) 
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Graph 01 Increasing Capability Wilh Fluke 7411 B Compuler-Aid,d Benchlop Cluslers 
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INSTIlUIEIfTS YOU tAli ADD TO YOUII1411f.WED COIMEII-AIDED tALlWTlQN SYSTEI 

Fluke 6010A Signal Generalor t 10 Hz-II MHz) 
Fluke 6011A S.gnal Generator (10 Hz-' 1 MHz) 
fluke 6060A 51\1131 Generator (100 kHz-! 05 GHI) 
Fluke 60608 S9'li1 Generalor tiD kHz-' 05 GItZ) 
Fh.*e 6070A 51Q11a1 GeneratOf (200 kttz-520 MHzl 
Fk*e 6071A S9la1 Geierator (200 kHz-' 05 GHz) 
FJU,;:e a502A D9tal MUllme!. 
FllAle 6505.4 Dl9ilal Nulhmetll' 
Fluke 8S06A Digllal Mullmeter 
Fluke 8S20A 01911011 Multme!er 
TektrO!'lIl CGS51 OsCIlloscope calibrator 
Tektllll'Ul CG5001 OscIlloscope GahbfatOi 
Wavetek 278 F\.I'ICtlOl1 Generator 

fl\j(e 195JA frequEncy Coootl!flTimeI 
FlIMe 51008151018 Mulllll..l1C!1OI'I Caltbrlu0r5 
Flt.*;e ~A Pri!CtSlOO aV Gahbr.nor 
FlI.';e S205A PrectSlOl'l Pcrwoer Amphher 
Fluke S215A Pr!CISIOI1 F'trMf Amphlie' 
Fluke 5220A Tr.JItSCOI1duc!ante AmpM .. 
FlUte ~'OA Dnel Vol .. talabtator 
Flt*e ~'08 DiJect Voltage Calibrator 
Fluke ~'2A Dir!c! Vol .. Calibni!or 
Fluke ~50A Resistance Calibnitor 



t Computer ,Aided Calibration 

74118 Calibration Software 
7422A Cnntrol an~ Softwire Pltklge 

• Generate calibration procedures, execute instrument calibra
tions, and manage calibralioo results 

• Save lime and money on your calibration process while 
protecting your past and future investment 

• Perform ~hands oft" closed-loop, closed-case calibration of 
IEEE-48B meters 

• New features include: 
- 10 or 20 MByie hard disk capability 
- RS-232-C interface to standard bar code readers 
- Calibration Management Software lor IBM-Pes and 

compatibles 
• Includes examples of meIer and oscilloscope calibration 

procedures 

A Comprehensive Approach To Automating Calibration 
Fluke 741 18 Calibration Software is a comprehensive approach to 

autom~ting your calibration process. Yoo generate caJibratioo verification 
and adjustment procedures, run ttlese procedures to rel iably and quickly 
calibrate your instruments, obtain results listings 01 calibration, and 
aulomate your record keeping and traceability requirements, And the 
741,1 B software gives,YOU more than just meter calibration capability: you 
calibrate meters, OSCilloscopes, power supplies, frequency COlI'Iters and 
various other instruments, 7411B Calibration Software is a must fOf any cal 
lab seriously considering automation, 

New features Give You Added Versatility 
7411B soltware runs on the Fluke 1722A Instrument Controller, 

equipped with a floppy disk drive, or with one of two !lard disk drives. 
These optional hard disk drives pennit faster access to a greater volume of 
ca!ibration procedures and data. Choosea 10 MByteor 20 MBytehard disk 
umt. 

Via RS'232-C you can interface a wide variety of bar code readers. 
Units to be calibrated can be automatically identified and the proper cal 
prOCedure:s initiated, all without keyboard or touch-screen entry, 

An optional software package, Cal Results-PC,'· provides the ability 
to generate fully customized calibration or management reports on your 
IBM·PC or compatible. Calibration results on floppy disk are accepted by 
the PC and converted to dBase III lormat. Fixed-foonal reports can be 
generated without knowledge of dBase til. Fullycustomized reports can be 
created using the dBase 111 language. 

7411 B Calibration Softw.re 
7422A Controt and Software Package 

Rs-m 

Compatible With Your Existing Instruments and Procedures So 
You Can Build Your Own Systems 

Based on the field-proven 7411A Calibration Soltware. the new 
expanded 7411B Calibration Software contains ali lhe power and leatures 
of Fluke's computer'aided calibratioo systems, including the 7404B, 
7449A. 7410A. and A123-Series calibration systems. Procedures you 
!lave written lor your Fluke calibration system and 7411A soltware are 
completely compatible with the 7411 B. 

If a 7404B. 7449A, or other standard Fluke computer-aided calibration 
iSll't suitable lor a particular application or situatioo, the 7422A Control 
and Software Package can be used to configure a customized test or 
calibration system. The 7422A consists 01 a suitably-configured Fluke 
17?2A Instrument Controller, I~ 7411B software, an Operator's Aid, and 
shielded IEEE-488 bus cable. Simply add your existing instruments and 
you are ready to start. 

Generate Calibration Procedures 
74118 Calibration Software is easy 10 use. Yoor procedure wri ter does 

not need to know how to program computers to write 7411B procedures. 
Wi.t~ little !rain!OQ and start-up time, a procedure writer can quickly begin 
wntlng calibration procedures that meet the philosophy of your lab. 7411B 
software prompts the procedure writer through tOe process. A number of 
errOf checking features are included, Complete error messages are also 
provided. 

The 74118 package includes examples of OMM and oscilloscope 
pr~edures . Use these procedures, modify them to fit your philosophy, or 
wnte your own custom procedures. Yoor procedure investment is secure 
-procedures yoo wrote in the past for your 7400-Series, A 123-Series. or 
74tlA-based systems are compatible with the 741 1B. And any future 
enhancements to the software will retain this compatibility. 

Execute Instrument Calibrations 
The non-tedvlical operator of your 7411 B-based automated calibrat ion 

system will find the software easy to leam and wOlt with. Menus prompt 
!he oJ>E:f<ltor and a touch sen~itive screen makes operator-system 
mteractlOn fast and easy. GraphICS and messages help even a novice 
operat~ complete each test. When a procedure is finished, the operator 
can print the results and/or save them on hard or 1I0ppy disk, 

Manage Calibralion Resulls 
Reporting and record keeping are the areas where automation can 

benefit you the most in lime and consistency. The Calibration History 
~anagementleature of the 7411B makes managing yoor system and data 
Simple. Create and generate reports. Save alilesl results or summarize 
results data. Generate automatic recall notices Of create inventory reports. 
Manual record keeping is eliminated, along with the human errors tllat 
accompany manual methods. 

Calibration History Management that runs on the Fluke 1722A 
Inslnment Controller IS standard with your 74 II B software package, The 
1722A interfaced with a printer can provide all the reports your lab needs 
to maintain traceability and stay on top of the wor1doad. 

C~l Re;sults-PC'·. is .an optional soltware package for further 
mallipulatlrlQ yOtJf calibrat!OO data on an IBM-PC or compatible. This 
valuable optIOn lets you bring the power of dBase III to your calibration 
function . 
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Computer~Aided Calibration 
74118 C.librllion Soltwlro 
7422A Conlrol and Sollwm PICkage 

Specilicalions 

M.hllnlllllut ... ....u Cllltr,llIII., 14118 CIIIWIHII Wwart' 
Fluke 1953A Universal CotxItef'l'fimer 
Fluke 5100 Series B Multifunction Calibrators (51008. 5101 B, 51028) 
Fluke 5200A AC Calibrator 
fluke S20SA and 5215A Precision Power A~liliers 
Fluke 5220A Transcooduclance Amplifier 
Fluke 5440 Series Direct Voltage Calibrators (5440A. 54408, 5442A) 
Fluke 5450A Resistance Calibrator 
fluke GOIOA and GOlIA Synthesized Signal Gener.itOl'S 
Fluke 6060 Series Synthesized Signal Generators 
Fluke GOlDA and 60llA Synthesized Signal GeoeratOl'S 
Fluke 8502A, 850SA, and 8506A Digital Mullimelers 
Fluke 8520A Digital Multimeler 
Tektronix CG551 and CG5001 Oscilloscope Calibrators 
Wavetek 278 FLIlCtion Generator 
• Majn/r,me In.t/ruments r&quirt .n IEEE-488 in/MI,e .. w/I(Jre .""m:.OJ • . 

TytIIS II IIIItmnnIS r ..... 
Measurement and stimulus insln.menIS ranging from direct voltage to 1 

GHz, either marMJaJly or via an IEEE'488 interlace. By using lhe IE£E-488 
intertace. instruments can be closed-loop, closed case lestedwith lillie Of 
00 operator interaction during the test procedure. 

Mllor C,,.blilliu 
Write or modify a procedure 
Verify and/or adjust an instn.ment 
Calibration History Management 00 1722A (standard) 
Calibration History Management 00 IBM-PC (optional) 

C.lillfltiOll MoHr; 
Perfo rm. nee Veriliulio,,: In this mode the per10rmance of the UUT is 
checked and the results recorded. No adjustments are permitted. 
calibnlie .. Wi~ MlabInI. In this mode the pet1orm<n::e of the UUT is 
verified. adjusted, and the results are recorded. 

Ollter UHlitla 
The following are other lunctions included within the 74118 Calibratioo 

Software. 
A ICG(~I .. AlIllIIa: Test procedure results can be recorded via a printer as 
described I.WICIer list. Copy. and Delete Data. 
lilt. C",. II" 011111 0111: Possible data includesprocedwes and test results. 
list: Procedures. results, and hard diskfdiskettecatalogscan be displayed 
on the 1722A or be listed to a RS-232-G Printer_ 
Copy: Procedures and results can be copied from hard disk to diskette, 
diskette to diskette, and to or from remote devices such as another 
computer. 
EIIIr NIW Dpentw NUll: A system operator uses this utility to enter his or 
her name lor use in the header of the results display or p-int-out. The name 
on the print-out is the last name entered. 
" .. Illy UU TI " Blr CecIl: UUTs can be identified and the proper cal 
procedure initiated using a variety of bar codes and bar code readers. 

camnlion KIIIOtY M.lIIgtlllllf 
This is a data management utility for manipulating results data toereale 

user-defined reports_ It allows the user to deline, modify, or create a 
report, using the data fields in the test results files_ Typical data may 
include a uurs serial m.rnber, operator's name, calibration time (elapsed 
and chrooological), and other such data.Capability is standard 00 7411B. 

An optional soltware package, "Cal Results-PC ,~" runs 00 IBM PC. 
XT, AT, or compatibles. Cal data is ~Ioaded to PC via floppy disk. Fully 
customized reports may be generated. PCs must be equipped with 256K of 
memory, MS'DOS or PC-DOS at Rev 2.0 or !lleater, dBASE III . and 80 
COIOOVl print capabil ity, 
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Upgrade 10 74118 
If you presently own 7411A software, you can upgrade to 7411B al a 

reduced price. Order lhe 7411BfU Software Upgrade Package. 
Every 7411 8 includes translation software such that all the procedures 

which you nave written loruse under standard 7411 A will run with 7411 B. 

74118 Source Code 
If you wish to customize you- 7411 B Calibration Software. you will need 

10 order 7 .. 11B·l 00 SoorceCode. (Please oote, source code is 001 required 
lorwritiog or modifying procedtl"es involving insln.ments controlled by the 
7411B.) Source code includes fully commented and documented 7411 8 
Calibration Software. 
74118-100 Source Code includes: 

- Instn.ment Calibration Soorce Code Disks 
- Procedoo: Ge1eration Source Code Disks 
- Calibration History Management Source Code Disks 
- 74118 Source Code Manual 
- 17XXA·203 Compiled BASIC Soltware Development System 

Ordering Information 
The following lists ordering flformation for 7411BCalibrition Software 

and 7422A Cootrol and Software Package. For further information see the 
7411 B Calibration Software Data Sheet , available from your Fluke Sales 
Engioeerorby calling Flukeat one of the pOone numbers al the back of this 
catalog. 

Model. 
14111 Calibration Software including: 

Procedure Generation Software 
Instrument Calibration Software 
Calibration History Management Software 
Fluke-example caiibratlOl"l procedures 
74118 Manual Set 

1411I/ U Upgrade from 7411 A 
14118-100 Source Code lor 74 t 1 B 
74111-500 Cal Re5lJlts-PC '~ Software 
74118·U6P/ O" 8 Diskettes of DMM User Group Procedures 
7411B-UGf'/ DS 10 Diskettes of Oscilloscope User 

CilOt4IProc:emes 
74111·600 Additiooa:l7411B Manual Set 
74t ZA Control :nI Software Package including. 

74118 Calibration Software 
1722A Instnmenl Controller (including IEEE-488IRS-232-C interlace, 

OptIOn -008 andl024K'byte RAM. Oplion -016) 
Operator's Aid 
Y8021 1m IEEE-488 cable 
7411 B Maooal Set 
1722A Maroa] Set 

1165811 0 10 MBYIe Hard Disk Unit 
11651/20 20 MByle Hard Olsk Unit 

Trai"i .. 
7400 Calibration Systems PJoceOJe Wnli~ 

Referred to as the Calibration Software Package, yotiU attend this five 
day cc:use 10 learn townIe PerfOfn"lCM'lCe Test aodCalibfation procedures for 
7411 based systems To do thIS you'll need to learn the overall 7400 Series 
program scheme. You will also learn to manageCalibratioo Histories and to 
become famitiarwith the 1722A Instrument Controller operating system and 
utilities. (See page 273 for more details.) 
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7404B Computer-Aided Benchtop Cluster 

• Saves you lime and money from the day 01 installation 
• Protects your past and future investments 
• 5 Y2-digil meter calibration 
• 74118 Calibration Software included 
• Closed-loop calibration procedures included 

The 74048 Computer-Aided Calibration CllISier isan automated, highly 
accurate meter calibration system. It allows you 10 quickly and accurately 
calibrate digital and analog meters. power supplies, and other electronic 
instruments. The 74048 combines field-proven Fluke hardware and slate
ol-the-art 7411 B Calibration Software in a system designed lor reliability, 
durability, and perfonnance that will meet your most stringent demands. 
Hardware combines the Fluke 51008 Mullifunclioo Calibrator and 8506A 
Digital Multimeter under the control 01 the 1722A Instrument Controller; 
the 1722A runs the 74118 Calibration Software. 

The 74048 will save you lime and mooey as soon as it is ins talled. (And 
installation is easy, requiring you only to connett the IEEE·488 cables and 
power cords in benchtop configurations.) A library of user group 
procedures is included, covering most common OMMs. Usedriendly 
software prompts even your least trained techniciMS throogh procedures 
quickty and easily. You are not required to invest time in writing procedures 
or extensive training. 

The 7404B protects your past investment by incoq>orating Fluke 
instruments you already own: your future investment is protected too by 
the 7411 8 Calibratton Software. You can upgrade your 7404B as your 
needs grow without making additional software investments. 74118 
Calibration Software is comprehensive. with builHn capability to 
integrate additional instruments into your 74048 Calibration Cluster 
withoot the requirement that you buy additional software packages. 

ODaaDD ' .,. 
- --

- -- . :. 

, 

• • 

Field-Proven Fluke Hardware and Software 

7404B 

RS-232 

The 5100B Multifunction Calibrator, the world's best'selling calibrator 
and heart 01 the 74048. gives you six function capability in a single 
instrument. Functions include direct and alternating voltage, direct and 
alternating current , resistance, and rf , These sources (except rf) are 
available from a single output, simplilying the closed-loop calibration of 
OMMs. 

The synergistic design of the 74048 gives you ~accuracy enhancement.' 
The 74048 uses the inherent accuracy of the 8506A Digital Multimeter to 
increase the accuracy of the 51ooB. giving you more precise calibfations. 
Thanks to this accuracy enhancement . the 7404B gives you a best direct 
voltage stimulus uncertainty of 13 ppm and alternating voltage stimulus to 
190 ppm. This enhancement process is accomplished automatically via 
software. rather than manually by the operator. 

The I 722A Instrument Controller. which automates the 74048. is a true 
instrument controller designed specifically lor instrument control in the 
test and measurement environment. 

Fluke has concentrated on designing an easy to use and convenient 
operator interlace. While using the 74048, you can interact with the 
system via the 1722A's Touch-Sense Display which displays instructions 
and options lor obvious actions. or use the handheld operator keypad. A 
full ASCII keyboard is only used for writing or editing procedures and can 
be removed when it is not needed. 

Upgrade Your Existing Fluke Instruments To A 7404B_ 
If you already OWIl a Fluke 51ooB. 5101 B. or 850SA you can add the 

power of the 1722A Instrument Controller and 7411 B Calibration Software 
to create your own 7404B. Complete packages are available that simplify 
the process of ordering upgrade hardware and software. Compare your 
existing equipment with Standard 74048 Compooents listed below and 
note the items you do not have. Then order only those items that you need 
to complete your upgrade from the Standard 7404B Component list or. if 
convenient. order upgrade packages listed under 7404B Options. 
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Siandard 74048 Componenls 
The standard 74048 COOSISIS of the followmg major Items: 

• Fluke 51008 MultituncllOfl Calibrator with a 511XlA-05 IEEE-488 
inler1ace option 

• Fluke 8506A Digital Multlmeler with an 8500A-OS IEEE-488 Interface 
option 

• Fluke 1722A Instrument Controller With a 17XXA{l161024K-byte RAM 
option. 

• fluke 74048-800 User Interface/Accessories Package that contalftS 
74118 Calibration Soltware wllh manuals. 
14QOA·991 Dperalo(s Aid, a small handheld keypad theoperalOfuses In 
coojunclion with the 1722A Touch-Sense display to control the 7404 8 
7400A-996 AC Divider. a small at divider used to reO.Jce the aUem3tll'l9 
voltage output of the 51008 to the mllirvolt level when calibrallllg 
wideband rt voltmeters at low frequelCleS. 

Specilicalions 

All specifications 230(; ±5OC 

Mllllitulldkla DlflCI VolII SpecirlcatlOlll!nll 51008 tllUlc:M ., 8S06AI' 

-.... UKniIIy. 10 DIys ..... ±I".· ...... ·-I .-.- -O · 20mV n .. 1.6~ 38-+ 52JlV OIpV 
20 - 200 mV 22 -+ 1.6 JlV 38-+ 66JlV "V 
0.2 . 2V 1~ +62 JlV 38 + 21 JlV 10 JlV 
2 - 2{)V 10 + 6IJJlV 38+165JlV tOO JlV 
2{) - 128V t7 -+ 600JlV 38+t6mV , mV 
128 - 200V 17+6mV 38+t6mV , mV 
200 - llOOV t7+6mV 38+16mV tOmV 

'Source reSlSt.fIC4t 04 50 Ohm M file 20 m\f. 200 mV •• nd 2V r.roo-" 

. 
~ Abe .... ~. 90 DIys ±I". ...... 1Iw) 

lBOZI (3 each) Shielded one meter IEEE-488 bus cables. 
Y8404 Analog AcetnCy Enhancement Cable, used 10 connect the 
51008 voltage outputs to the 8506A's rear input. 

7411 8 Sohware Is Ready When You Expand Your 74048 
The 74118 Calibratioo Software provided with the 74048 is fully 

compatible with expansion 01 the 74048's tap<!bilities. The 74118 
supports the additioo of the 5205A or 5215A PrecIsion Power Amplifier.. 
and 5220A Transcooduclance Amplifier. II also supports the addition 01 
other calibrators. such as the 54408 Direct Voltage Calibrator or 5450A 
Resistance Calibrator, 10 the calibration cluster. The 74048 can also be 
upgraded toa 7449A OscilloscopelMeterCaJibralionClusterby adding the 
741 0A-4OQ Oscilloscope Calibration option. Standard RS'232-C printers 
can be added to the system lor generating hard copy 01 calibration 
constatlts and test results. 

.... "' .. ' ....... CMIIiciIII 
II"t • 11"t1Zrt • 40'1: 

See Note t ±(5 ppm output -+ I ppm range -+ I JlV) /"C 
See Note I ± (5 ppm output + I ppm range -+ I JlV)/"C 
See Note t ±(5 ppm output + I ppm range -+ I JlV)/"C 

25 rnA ± (5 ppm output .. I ppm range + I JlV) /"C 
lOrnA ± (5 ppm output t 1 ppm range + I JlV)/"C 
lOrnA ±(5 ppm outpUt -+ 2 ppm rangerc 
,rnA ± (5 ppm output + 2 ppm range)rt 

T...,.,alllr. CoItIlclNl 

''''' 5aNl • I kHz' 2 kHz • ZD • ..,. 3D kill • 51 kllz' 
_ ... 

lllll Clrr'" crt" lI"t/ n"t" 40'1: 
1 • 12.5 mV 55 JlV 55pV 6IJpV OIpV See Note ~ 
12.5 - 20 mV 300 + 7 JlV 'X1J + 7 JlV 650 + 10 Jl'I OIpV See NOle" 
2O-125mV 300 + 7 JlV 'X1J -+ 1 JlV 650 + 10 Jl'I 01 JlV See NOle" 
125 - 200 mV 180 + 2JlV 180 -+ 2JIV 650 + 2 Jl'I OIpV See NOle" 
0.2 - 2V lao -+ 20 JlV lao ... ~~ 650 + lOJlV "V See NOle" 
2 - 20V lao -+ 200 JlV 180 ... 200 650 + 200JJV 10JlV 25 rnA 
20 . tlOV 180+2mV 180"'2mV 100 JlV lOrnA 
110 - 125V tao"'2mV 1 OmV lOrnA 
t25 . 200V 3OO"'2mV 1 OmV lOrnA 
200 . 600V 'X1J+ tOmV 10mV ,rnA 
600 . llOOV 500 ... 50 mV 10mV 'rnA -'Stlmlllllif resoIutJOfl. R,/er 10 "MeUllrement AJ/em8I/11f1 Voila ~bon ... lhill dal. she« kit f/tlMflCfImfJI1l reso/utJOfl. 
'Maximum CfptciflVfl /oM1 04 875 pF 10 2OV.nd 275 pF /rom 2010 l/OOY. 
'Umile<l by 50 Ohm oulpul resis18f1Ce. 
' Th'fe Ife 28 di$cfele frequencrelf over 'lie ,m". r.roo-. 

Booal PllWlf AII,UUer Output Spldllc:atiGfla 1r0ll520SA Mini ~ 51 OOB' (O~i"l 

..... ......... u-tIIIIy. 90 DIp ±I". .... • _I - .... "" ... SO Ii • II kHz' 11"'.51 tIIzt 
5tiWldafd: 800 -+ O.1V 1200 ... 0.15V 10mV 200 rnA' 
100 10 1I00v 

""","" 210 ... O.OW 610 -+ O.OW ,OmY 200 mA' 100 to 600V 
fDecrealfJfI9lm .. rtr from 200 InA .,100 Hz 10 140 IlIA., 50 Hz. 
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±(20 ppm output + 
2 ppm range)rt 

, ....... ~ 
Irt II 11"t1Zrt II 41rt 

to 10 kHz: 
±(JO ppm outpul + 5 mY)1"C 

to 50 kHz. 
± (SO ppm output + 5 mV)rt 
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Mu1Urunctian Clfdiul Paint Rn lstJlICI SpecillQliona lrem 51008-

-...-u-*Y. ,- .. "'" -V.I .. 
±".- --,,",ow 

1 0,," ,,. 4-wire 01 
10 Ohm 100 4-wire 0.' 
1000,," JO "-wire 0.' 
1 kO JO "-wire 0.' 
10 kO JO 2-wirt 0.' 
100 kO JO 2-wire 0.' 
1 .0 100 2-. 0.2 
10 MO JOO 2-wire 0.02 

Mu llifunction Currin! OIllpa1 Speelliea1iw 111111 51008: 0.,. 
DirICI CIrrIII -"""" CMllChriltig: 50 III II 1 till 

'''''' 
200 IJA, 2 rnA, 20 rnA. 200 pA. 2 rnA. 20 rnA, 

200 rnA, 2A: bipolar 200 rnA. 2A 
Absolute ± (1 50 ppm output + ± (SOO ppm ootput + Uncertainty 
90 Days 

20 ppm range + 0.01 p Al 50 ppm ~ + O.02 pA) 

Resolution 5ppm_ 5.",,,.,,, 

Compliance 1 OV to 200 rnA and TV lITIS to 200 rnA and 
VOI~ 2.1VI02A IAV lITIS to 2A 

Tempetature 
± (25 ppm outpul + Coellicienl ± (10 ppm outPUI + 

(O"C to 18"C, 2 ppm ooge)rt 10 ppm r..-.ge + 

2sat to 4O"C) O.2IlArt 

• The multl/uncllon output can supply cu"~1 to 5 kHz. 
There i!lre 15 discrele frequencies over the entire rtinge. 

Measurement Capability 01 8506A Mullimel" 
Direct VOlbG! Mnsurtllllnl SpetifiCiliau 

I .... CMncIIriIIIcI 

Mul_ ... 
D~V"" -100 mV 200.0000 mV 100 mV 

lV 2.000000V l pV 
lOV 2O.00000V 10 pV 
l 00V 128.0000V 100 pV 
lllOOV 12OO.DOOV 1 mV 

....... 
~10.000 MO 
~IO .OOO MO 
~10 .000 MO 

10 MO 
10 MO 

• Temperature coeltk.lMI applHls /or (J"C 10 ISO C and 2SOC to 4O"C ~f.oon. 

74048 

D.'~ rill CIrrIII r ....... rI tIIIIlcIlII 

".rt 
1Iu_ 

IIu "" 
... ..,. rre ID Ire 

2I"t II 4D"C 

l W 1V 1A 10 
lW JV "'rnA 10 
l W lOY 100 rnA 5 
l W JOV JOrnA 5 
l W l00V lOrnA 5 
l W JOOV ,rnA 5 

IOOmW JOOV "' pV 5 
lBmW JOOV JO p A 10 

.... CtmIII 0IipIt SpIciIicItlIa rn. 5220A ~rim IIy 51001: 10,,1111 - 0"'" '""" '-""'" a. .. 1atiCI 50 II.zII 5 kHz 

""" 2A 10 20A 2A 1020A 

50 Hz 101kHz: 

" .. """ ±(700 ppm oolpul + 1 rnA) 
Unc«lainty. ±(25O ppm ootput 1 kHz to 5 kHz: 
900", + I mAl ±(700 ppm OOlput + I mAl 

xlr~ in kHz 

Resolution 5""" ..... 5 ppm""" 

"""' ..... .. 'V~ Voltage 

T~llI'e 

Coefficient ± 30 ppm ootput ± (30 ppm oolput 
(O"C to 18"'C. + 0.1 mA)/"C + 0.1 mA)/"C 
28"C to 4O"C) 

MllllllIIIaI1IIIIr. 61k Dip o,nu.. go Drp: ± ("..,., • ",IIa) a_ 
T..,111111r1 ~ 

'''' - ± (". iIpII • ~.its)/"t' 

20.8 25 + 40 "5 
12 + 6 15 + 8 3' 1 

See Nole 10 10+ 8 2 + 0.5" 
15 + 6 18 + 8 3" 
15 + 6 18 + 8 3 + 0.5 

'·7~ digil operation with 20.000000 count ., IuII.tUM.nd I/IV reS{)/ulion, uncert. inry 8 ppm input plus 6Odigil$. 
" ± (2 ppm • S digits) in .Vlrage mode. 

NorNl MMe R.jlcliII: 100 dB at 60 Hz or 95 dB at 50 Hz 
ComlllOl MoM R.jtdlol: 160 dB at 60 Hz with 1 kO lXIbalance in ei ther lead 

Att.,lIIlIng Votta,. MUlllrtalllll SptdfiRUou 5Vr·Oilit Ollfrlliol ... .- .- ...-DIa,IIyIIIi v .... 
100 mV 125.000 mV l pV 
300 mV 400.000 mV l pV 
lV I.25000V lD pV 1 MO +l '\ 
3V 4.00000V 10 pV .... , .. 
lOV 12.5000V 100 ", by < 180 pF 
JOV 4tl.OOOOV 100 ", on all r.wJgeS 
l 00V 125.OOOV 1 mV 
500V 6OO.000V 1 mV 
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.. Fr.-,. ft. ,.. .......... 1IIarbiItr ..... ID .. 4GIIl 40 lIZ .. tI kllZ Z811511 tlz 511 .. I DO kllz 100 .. HI kill 20111 kill 500 kill II , IIlz 
100 mil 008 0.026" 006 
300 mV 10 10V 008 0.016 0.06 
3DV 008 0.016 006 
100V 008 0016 006 
500V 008 II 016 006 
" Add 5 dl9'" lSI/V) 10 the " 01 rHdttlg. 

Temptrlhln COIIIiciMi (O"C 10 lire, 28"C 10 4O"C): D.lx 90 dayoocertainlY 
CDml101 IIIIIIM RejKlIoI : >120 dB, de to 60 Hz with 100 0 In either lead 
NOle: Enl!/J"e~ ,nd Norm,1 Mod., of.V ,"""UI.",."'.,, 8VlIl/llbIe. See ,,,. 
8506A IUra s#lH'. 

1 '0 
10 kO 

' 0 

rill Sail 

.. .. 
"Appt( I~"'ur. coelticHtnllcK rrc 10 Itf'e MId 211'C 10 4(f"C 

MllSllrllllllll Collf1ll1f11iDl: 2-wire or 4-wire on all ranges 

Ordering Inlorm.lion 
The following information applies to the 74048. Ordering information 

for a 7449A Oscilloscope Calibr.ltion cluster is fOlRl on page 122 

Model 
74048 Compuler-Aided Meter Calibration Cluster 

Options 
7404"·970 51008 w/-03 and '05 Options 
1400"·506 8506A wi-OS Option 
7400"·993 1722A w/-016 and -008 OphOf\S 
74048·800 User In terface/Accessories Package 
5100A-03 Wideband AC voUagc lor 5100B & 51018 
5100A·05 IEEE-488 Interface for 5H108 or 51018 
8500A-05 IEEE-488 Interface for 8506A 
850SA-02A· Ohms Convener 
8500A-03· CUIl'enl Converter 
520SA Pretision Power Amplifier for aV and dV 

(requires Y5000 and YSOOI in 51008) 
5215A PreciSion Power Amplifier for aV 

(requires Y5000 and Y5001 In 51008) 
5220A Transconductance Ampl ifier 

(requires Y5000 and Y5002 In 5100B) 
I 122A-007 Sl2K-byte RAM ExpanslOl1 for 1122A 
1122A-008 IEEE-488/RS232C Imerface for 1122A 
'Cannot ,"stall borh -02A and -03 In 8S06A ar the Hme 1_ 
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02 
0.2 
02 
0.2 
02 

Accessories 

06 
05 
05 
10 
-

I . 

JO.;. \. .... 
3D' • 

Y5000 Boost Interface for lor 51008 

15 
15 
3.5 
35 -

"2 
"2 '.2 

". 
200 

(one YSOOO supports both voltage and arlen! boost) 
Y5001 Boost Cable lor 5205A or 5215A 
Y5002 Boost Cable lor 5220A 
Y8021 1m Shielded Gable, for IEEE-488 bus 
Y8022 2m Shielded Cable, for IEEE-488 bus 
Y8023 4m Shielded Cable, for IEEE-488 bus 

Smice & Support 

35 
' .5 
120 
-
-
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7449A Computer-Aided OscilloSC1lpe/Meler Calibration Cluster 

• Saves you time and money from the day of installation 
• Protects your past and Mure investments 
• Oscilloscope and meter calibration 
• All 74048 capabilities included 
• 7411B Calibration Software included 
• Oscilloscope and meier calibration procedures included 

The Fluke 1449A Computer-Aided Oscilloscope/Meter CaJilxat ion 
Cluster adds OSCilloscope calibration capability 10 the already impressive 
line up of capabilities of the Fluke 74G48 Calibration Cluster. With the 
744~A YO!.! get !?Iibratil!" ,and '1erif~tion ~Ijty of oscilloscope 
ver1teaJ gam, horizontal ttmrllQ and !Jain, vertICal pulse characteristics, 
probe accuracy and compensation, aJm!nt probe aooxacy, and calibratOf 
output acctlraty along with up to six fooctions for meter calibration and 
relj~1e measuremen! capability. ,In the ?449A. instn.mentatioo joins 
flexIble soltware to gIve you cornbmed oscilloscope/meter calibration on 
wflich you can depend, 

The Fluke 7449A gives you the FltMe 51008 Mullifmction Calibrator. 
the Fluke 8506A Digital Multimeter for rneasu-ement and accuracy 
~t. and the Tektronix CG5001 Oscilloscope Calibrator. all 
controlled via IEEE-488 bus by the fluke t722A Insl1\.lnef1l Controller. 

The 7449A gives you up to six lunction meter calibration with a basic 
diroct vollage uncertainty 0113 ppm em alternating voltage uncertainlY to 
190 .ppm. Plus. for OSCilloscope calibration you get VOltage output 
amplitude from 40pV to 200V , tlmemarkm from 400 pS to 55. a risetime 
less than 200 pS, square wave amplitude uncertainty of 0.25". and 
measurement capability. 

All this capability is cootrolled by the Fluke 1722A Instrument 
Cootroller fea turing the Touth'Sense Display. Extremely fast command 
execution, advanced instrument control capabilities. and expansive 

7449A 

RH3! 

000000 "._ 

.- ~ ~ 

7449A 

memory give the 1722A lIlIpOftant advantages over pefSOOal computm as 
the "br"aln~ of your computer-aided benchtop cluster. 

The 7449A has been designed to be very easy to use. With the 7449A 
you can get good calibfatlOfl results from operatocs with liUle calibfation 
expenence Instructions are presented on the screen of the t 722A. 
operatocs maIIe the" choiCes via the l outh-Sense Display or via the 
convenient Opefator's Aid, and results are automatically recorded. 

Upgrld. Your 74048 or CG5001 To. 7449A 
If you already own a TektroniX CG5001 OSCilloscope Calibrator. a Fluke 

74048 Computer-Aided Meter Callbfallon Cluster, or other tnstruments 
used tn the 74048 you can upgrade 10 a 7449A by addtng the Instruments 
you need and PUlling them I.I"Ider control of the fluke t722A Instrument 
Controller and 74118 Cahbrallon Soltware Compare your existing 
eqUipment With the standard 7449A components listed below. note what 
you stili need. then order only those Items you need to complete the 

'-II!l"'" The standard 7449A constSts 01 the tallowlng Items 
• 7404B Computer-Aided Meter CahbratlOl'l Cluster COIlSIstlng 01 

Fl,k. 51008 With a 5tooA-OS IEEE·488 Interface opllOl'l 
F"kl B506A WIth an 8500A-05 IEEE-488 Interface opllOl'l 
F"ke 1122A With a l1XXA-016 1024K-byte RAM optlDll 
Ftlk. 74048·BOO User InterfacefAccessones opl1Dn containing 

1411 a CaltbratlOll Software 
1400A·991 Operator's Ald . a small handheld keypad that the operator 
uses 10 conJl.I1Chorl With the 1722A's Touch-Sense DIsplay tocootrol 
the 7449A 
1400A-996 AC DIVIder a small at dIVider used to reduce the 
aUematlng voltage output 01 the 5100B to the millivolt level when 
cahbfallng r1 meters or tngger levels at low Irequeocle5 
YB02t Three stuelded, one meter long IE EE-488 bus cahles 
YB404 Analog Accuracy Enhancement cable used 10 connect the 
5HlOB voltage outputs to the 8506A's rear ,"puts 

• Fluke 7410A.-400 consIsting 01 a fluke'supplled , serviced, warranted, 
and supported 
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TIkIn* C85001 Oscilloscope Calib"ator with: 
Output cable asserOOIy (Tektronix part runber 012-<1884-00) 
Pulse head (Tektronix pan nunber 015-031 1-(11) 
Comparator head (Tektronix pan runber 01 S-031G-Ol) 
TMS006 mainframe with CG5001 installed 
11vee blank plug-in panels (Tektronix part runber 016-0195-(3) 

• fIIb YI021 shielded one meter long IEEE-488 bus cable 

7411 B Soltware Is Ready When You Expand Your 7449A 
The 74118 Calibration Software supplied with the 7449A is fully 

compatible with expansion 01 the 7449A's capabilities. 74118 software 
supports the addition 01 a synthesized Signal generator such as the Fluke 
60608 Signal Generator. It also supports the addition of other calibtalors 
for improved meter calibration perlonnance (see the 74048 description for 
more information). Standard RS-232-C printel'S can be added to the 
system for generating hard copy of calibration constants and test results. 
A full list of inslninenls supported by 7411 B calibration SoflW3fe is on 
page 116. 

Specilicillions 

VDItJgI (0,1- MoMl 
The standard voltage is used to calibrate vertical display accuacy. 

.... : 40 pV to 200V (1-2-5 steps with nUlip/ier) 
MIllt\JlIn: 1, 2, 3, 4, 5, 6, 8, 10 divisions 
,...,Itr Positive Irom grOl.l1d 
U.nllllty: ±(0.2S' ±I 11'1) 
~ DC or 10 Hz to 100 kHz (decadeSleps) . .. O mV to 80mV from 10 
Hz to 100kHz: 100 mV to 10V from 10 Hz to 100kHz, orde; 12V to 200V 
from 10 Hz to 10 kHz, or de 
, .... . . ," ±9.9% 

CIUIIII (Amplilllk M_I 
The standard cooent is used to calibrate cooent probes. 

RIlle: 1 rnA to 100 rnA (1-2-S sequence) 
. IHlplilrt: 1, 2, 3, 4, 5, 6, 8, 10 
UllClrllillly: ±(0.2S' +2 IJA) 
Fr.-y: D<: or 10 Hz to 1 MHz (decade steps) 
VlfiIWI II .. : ±9.9' 

Edg'IAmplilliOt M_I 
The low distortion ~Ises obtained in this mode are used to test 

oscilloscope input amplifier cnj atlenuator compensation. 
Lew RIIfI: 20 mV to IV (1-2-S steps with rooJtipliers) 

PIIIrIIy: Positive or negative transitions to gromd 
lila TI. II" fill n.: <1 .3 ns 
AIIImtIIa: ±2\ 
lIIIIJ Tn FI.-a: ±O.S' alter Inll0 ns 
F~ 10 Hz to I MHz (decade steps) 
Vwi*t MfI .... RIIft: >±9.9'10 from nominal 
Tnlllill: 500 

H~ 1.2V to looV (1-2-5 steps with rooltipliers) 
. _ Nf!03tive voIlage, rising 10 grotn:I 

II. < 100 ns 
AliImIIIa: ±24i 
lIIIIJ Tn F\.e.a.: ±O.5' after fiBl 500 ns 
F,......-,: 10 Hz to 100 kHz (decade steps) 
Vlri*t MflIWt RIIfI: >±9.9'Ao lrom nominal 
TIrIIiIIIIII: ~I MO 

Mri:m ITiltlIII .*1 
The mar\(ers obtained in this mode are used to calibrate oscilloscope 

time bases. 
RIlle: Ss to 10 ns (1-2-5 steps) 
UllClrllillly: ±0.01" 
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MpliII*: I volt minimLm into 500 __ ±9."" 

......... (11oio! .... 1 
Slewed ~ are used to calibrate the v!fy faslest ranges found on 

oscilloscope timebases. 
RaItt: 100 ns to 0.4 ns (1-2-S steps plus 0.4 ns) 
U.nIIty: ± 0.01 ' 
Eftt PaItiII u..tIiIIy: ±40 ps 
_ 11tI6t: > 1 V into son 
, .... . . ," ±9."" 

Tnner OUIpUI Rill 
The oscilloscope under test may be triggered externally from th is 

source. The oulpot amplitude is 1 volt (minimLm) into SOO. ....... 
Normal: Slaved to mar1<er rate from Ss to 100 ns, remains at 100 ns for 
faster mar1<ers 
Divided by 10: Reduces normat triQger rate by a factor of ten 
Divided by 100: Reduces normal tngger rate by a factor of one hoodred 

s .... ~ .. One trigger per slewed edge. (Rate divided by 10 and 
divided by 100 not available) 
All on. ..... 

Normal: Slaved 10 output frequency 
Divided by 10: One-tenth output frequency 
Divided by 100: Ooe-htndredth outpot frequency 

hluM_ 
The Pulse Head is used to ~te fast-rise , Jaw-distortion pulses for 

testing higher bandwidth vertical amplifiers. 
MfliWI: 1.1 volt peak ±S' illo 500 -_±, ... 
IIlSI n.: QOO ps 
f'IIIri1y: Positive or negative from groood 
.u.mtIIa: ±3' of poIse amplitude; not to exceed 4' peak-to-peak lor 
adjacent peaks for zero to SO ns 
F,..-,: 100 Hz to lOll kHz (decade steps) 

eomillraltr HeIII 
The Comparator Head is used to calibrate built-in oscilloscope 

calibrators against the signals available from the CG500I . Both the 
oscilloscope calibrator and CG5001 standard amplitude signals are applied 
to the Comparator Head and simultaneously displayed on the oscilloscope 
CRT. The CG5001 signals are then varied to obtain congruent displays. 
Errors are displayed on the CG5OO1 readout. 

''''' AC Voltage: ± 40 IJV to ± looV, 10 Hz to I MHz - squarewave 
DC Voltage: -100 mV to +IOOV -Open: Untem1inated (the resistance of the oscilloscope input) 
SOO: 500 ± 1' in SOO position. Maximum voltage is ± 5V peak in the 
son position 

CIIIp hi 'I 
Frequency: 30 Hz nominal. (Auto) 
Auto Trneout: Internally selectable O.S, 1 or 2 minutes 
For complete specifications see Tektronix CG 5001 Il'IaOOaI. 

Mod.1 
1«9A Computer-Aided Oscilloscope/Meter 

Calibration Clusler 

Oplions 
141 0A .... OO Tektronix CG5OO1 Oscilloscope Calibrator 
I1W-001512K-byte RAM elQ)at1Sion lor 1722A 
11W-OOI IEEE-488/RS232C interface lor 1722A 
See options for 14048 on page 117. 



Accessories (AlA SIt pge 2841 
nOli Shielded, 1m IEEE'488 bus cable 
YlOll Shielded, 2m IEEE-488 bus cable 
YI023 Shielded, 4m IEEE-488 bus cable 
See accessories for 74048 on page 120 

Service & SUppO~ 

Computer ~Aided Calibration 
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Computer,Aided Calibration 
7410A 

RS-232 

7410A Aulomat.d Oscilloscop. Calibration Workstation 
• Saves you time and money now while protECting your past 

and future investments 
• Efficient and productive oscilloscope calibration 
• 7411 B Calibration Software included 
• Oscilloscope calibrnlioo procedures included 

The Fluke 7410A IS a lully Integrated, automated callbr'a11Ol'1 work
station which rapidly and accurately calibrates OSCilloscopes of any 
manufaclUfer It also venfles and calibrates plug-ills. probes, amplifiers, 
calibration fixtures, and related deVICes The 7410A can be customIZed by 
the ttSef to accommodate addillonal workloads 

The Fluke 741 0A combines the powertul1722A Inslnmenl Comrollef 
with the Teklfonlx CG5001 Programmable Cahbrallon Gener.!.tOf and the 
Fluke 8520A OMM Other Fluke InstrumentatlOl'1 provides addlllOl'Lal 
measurement and stimulus capablhty 10 address the bulk 01 scope 
workload 

With the 741 0A you increase throughput and reliability This II1lprove
men! in Quahty and productiVity resul ts from the 74118 Cahbratlon 
Soflware included with each workstation The 74118 IS both exten5lve 
and operator-onemed. YOII" productiVity will Increase as you wor1cload 
does, reduciog your cost per cahbratlOl1. Ttus alone can often Justlty the 
purchase of a 7410A. 

You get software you can depend on: the 741 18 has been thoroughly 

t 24 

7410A 

tesled and field proven by fluke The 7411 B package includes calibrallon 
procedLres fOfOSCIlioscopes whICh you can use as they are. modify them to 
Iii your needs. or easily wnte new procedures of your own All 74118 
procedures are onward compallble wnh future olierings from Fluke 

SpeCifications 

Vlltap ,,,.,libIft M*j: Square waves Of dlfecl voltage used to cahbrclle 
vertICal axIS 
ft ... 40 pV to 200V (1-2-5 Steps with muiliplier) 
Munl, llen: 1, 2, 3, 4, 5, 6. 8, 10 divisions 
POllrity: PosIhve from case ground 
UnctrtJillfy: ±(O 25' + 1 pV) 
f r~ucK'f; 40 to 80 mY 10 Hz to 100 kHz: 0 110 1 OV: direct voltage or 10 
Hz to 100 kHz; 12 to 200V direct vollage Of 10 Hz to 10 kHz 
MjutIItIC: Amplitude can be vaned ±9 9'4 Irom nominal 

CInlIIIIa,IWe M_J Used to cahbrate current probes 
Rlngl: 1 rnA to 100 mA (1-2-5 sequence) 
M8ltiplilrt: 1. 2, 3, 4. 5, 6. 8, 10 
UlIW1Jl111y: ±(O 25' + 2 pAl 
fnquetq: Dc or 10 Hz to 1 MHz (decade steps) 
DfIDII: !!itl" 
AlIjISt ... : Amplitude can be vaned ± 9 9'4 from nominal 

[jge ,,,.,111IIIIt M_J: Used to calibrate vertICal nsetliTle 
LDW Rlngl: 20 mV to IV pop (1-2-5 Steps with multipliers) 



Computer,Aided Calibration 

MulUpllm : 1, 2. 3, 4, 5, 6, 8 and 10 
p. l.rlly: Positive or negative transitions to case grOLl'ld 
IIlsI TIN or fill TlIII: ~1 . 3 lIS 
Ablrrall ... : ±2\ 
Loll Tlrll F11tJ1s1: ±O.S" after firsll0 ns 
F~ 10 Hz to 1 MHz (decade steps) 
VlrtHt, u,liIIIN ~: >±9.9!. from nominal 
TIr.,IIIIII .. : SOO 
HlI~ II .... : 1.2V 10 100Y (1-2-5 steps with ITlJltipliel's) 
Po .rlly: Positive transitions only (negative voltage rising to grOU'ld) 
II I .. TIIII: <lOOns 
AberrallOlll: ±2' of square wave amplitude 
Lonl T,nn FIItIllA: ±O.5'lft aftef firsl SOO os 
FrlCllIIIICf. 10 Hz to 100 kHz (decade steps) 
V.rl.bt. A .. Ii .... RInp: >±9.9' lrom nominal 
TtrIlIAli .. : ~1 MO 

M.rbra tTlllili Moil): The markers obtained In thIS mode are used to 
cahbrate lime base accuracy 
R .... : 10 lIS to 5s (t-2-5 steps) 
110 Ihllmll': Increase mar1c:er rate by factor of ten (O.11JS to 55 r.JI'I9f!) 
UIICIrtaIIlty: ±O.OI" 
A/ntIIIIMe: tV minimum into 500 
M!IIIIIIIItII: Time can be adjusted to ± 9.9' Irom nominal 

Siewn Eitg. (llllll", Moft): Used to calibrate hme base acCtlracy 
II.",.: 0.4 ns to 100 ns (1-2-5 steps plus 0.4 ns) 
• 10 M.,nlll.,: locreases slewed edge by factor of ten (5 rtS to I 00 rtS range) 
Uncertllrlly: ±0.01' 
PHilion: ± <4 0 ps LW1CeI1ainty in position 01 edge 
A""II"": > 1 V minimum into SOO 
MIISlIIIIIII: Time can be adjusted to ±9.9'4 from nominal 

Trifler DItpuI: Used to calibrate extemal togger mode 
Nl nnll: Slaved to mal1o:er rate from 5s to 100 rtS. remairtS al 100 rtS lor 
faster rales 
SI ... ~. III .. : One trigger per slewed edge 
All 0IfIII III ... : Slaved 10 output frequency 
Dlvlsl , . : The trigger ralecan be reduced by factors of 10:1 and 100:1 (not 
available in slewed edge mode) 
Amp lltll": 1V minimum into 500 

Pul .. HII~: Used 10 calibrate very fast vertical nsellmes 
AmpIllMe: I. IV peak ±5' into 500 
hl.r lty: Positive or negative transitions from case grOl.lld 
RIA TIIII: :gOO ps 
AMmlioa: ±31J1o 01 pulse amplitude: nol to exceed 4, p-p lor adjacent 
peaks lor zero to 50 rtS 
FrltJlIIC'f. 100 Hz to 100 kHz (decade Steps) 
AIlI." .... : Amplitude can be adjusted ± 9.9'4 from nominal 

Complrlter HIM: Used to cahbrate built-in calibrator output 
In,. ,: Alternating Voltage: ± 40 IJV to +looV. 10 Hz to 1 MHz. 
squarewave: Oirett Voltage: ·100 mV 10 +tooV 
Rulsl,ne.: Open: Unterminated (the resistance of the oscilloscope input) 
500 : 500 ±" in 500 position . Maximum voltage is ± SV peak in the 
500 position 
Clio, : Frequency: 30 Hz nominal (auto): Auto rtmeout: Internally 
selettable at 0.5. 1. or 2 minutes. For complete specifications see the 
Tektronilt CG5001 manual. 

Measurement Specilicatlons 
DC VIhIp M ... tIIIIIIb 
UID1III1y: ±(' of 1npu1 + Digits) 

""" " .... t:rt ± I"C 
100 mV 0003+6 
1V 0.003 + 1 
lOY 0.002 + 1 
l00v 0003+1 
loooV 0.0035 + 1 

7410A 

" .... IY_ 
11"1:. %I"C 11"1:. 21"1: 
00065+7 0.011 + 11 
0.006 + 2 0.011 + 2 
0005+1 0.009 + 1 
0.007 + 2 0.012 + 2 
0.0065 + 1 0.011 + 11 

Mul .... ,.,..: ± 100V peak. HI to LO; ±20V peak GUARO to chaSSIS 
terminal and GUARD 10 LO terminal. for any 1"3J"lgt 

HI" DC VtItIp IIIt1S1nll." 
USing an 8OK-6 High Voltage Probe supplied with each 7<410A. 

measurements of l000V 10 6000V de may be made with <WI accuracy of 
±1". The probe has an im~of 7S MO ±2S MO. Upt0 40kV may 
be meastxed using the optlOOal 80K- <40 probe. 

At VIIIIp MIISIf"1II1II1b flnl RIISI 
UlII:IJbilly: ±(' 01 Input + , 01 Full Scale)' 

24 "lin " .... lY_ 
23"t ± 1"C 23"C. ZI"C In:: II ZI"C 

'' ''-' • . . ", • • .... • . . ... 
• .,. K · • .. •• • . n K • ... K K ... K K ... K K 

.to Hz 1020kHz 0.08 0.02 006 0.1 0.03 0.08 0.15 0.05 0.16 
20 kHz 10 100 kHl 10 03 .. 1.0 0.3 0.' 2.0 0.6 0.' 
100 kHz to 300 kHz 2.' 06 06 , .. 0.6 0.6 ' .0 1.0 1.0 
JOO kHz to I MHz .. 25 25 ' .0 ' .5 ' .5 15.0 5.0 5.0 . From 0.," 01 rarJ9tllo fufl SUM. for 550V r.nge multiply ¥*"cenl 01 fu" 
SUM by 1.6-

Ral ... IIPSltIIIIIb 
U .... llIIy: ±(' of Input + DigitS) 

..... Z4 Nlllrs " .... 1 YII' 
23' ± 1"t 1I"t" 28"1: 18"C II ZlOC 

100 o 0().15 -+ 6 00080+7 0.01 40 + 12 
1000 00035+2 00070+2 0.0125 + 3 
10000 00035+2 0.0070 + 2 00125+3 
10 kO 00035"'2 00070+2 0.0125 + 3 
100 kO o ()()4(1 + 2 00090+2 O.OI.tO + 3 
1 YO 00090+2 0.0160 + 2 0.0200 + 3 
10 MO 00300-+ 1 O.Q.UO + 1 0.0450 + 3 
100 MO 00400+5 0.0500 + 5 0.0600 + 5 
• UstngConduct.ncemode.. Whenlhe mslrume-nl raopeflte<lm thelOns to 

roo ns range the r.so/ullOfl is 0.001 ns. r"-retore. it the re.dinQ Is 
eonverIed 10 ohms Ille resolutlOflls 0. 1 un tor. 100 un r",ding.nd 0.001 
un KN • 10 un ruditlg. 

General Specilicalions 
T ....... : +1O"C 10 -t4O"C . operating: -1O"C to +6O"C. non-operating 
R. 'IIM H'II~ Q0"4lrom +18"C to +4O"C 
p.., LIIe: tOBV to 127V ac or 216V to 2S4V at. 50 Hz 1060 Hz 
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Ptwtr: 525 VA lully loaded, including 1722A. 6011A, and 6070A (or 
6071 AI. 425 VA wilhoul6011 A. 400 VA wilhotil6070A (or 6071 A). 300 
VA without 6O"A, 6070A, or 6071A. For unit II'lder lest, 400 VA 
maximum. s., 

S"lUd CHillt: 110 an H )(61 cmWx87.6cm 0(43.3 inx24 in)(34.5 
0) 
1722A Cottrall.: 14.6 em H x 43.2 em W x 62.2 em 0 (5.25 in x 17 in x 
20 in) 
WlN'kstJtieI: 103 em H)( 81.lan W)( 121 em 0 (40.7 in)( 32 in)( 47.5 in). 
Table leal is 61 em wide (24 in) 

Wlililt 
Sllnil~ tllIl .. : Approximately 163 kg (360 Ib) fully loaded, including 
6011 A and 6070A (or 6071 Al but excluding 1722A and WQI1(slalion. 
Approximately 151 .6 kg (335 Ibl without 6011A. 135.3 kg (299 Ibl 
without 6070A (or 6071A), 125 kg (274 Ibl wilhool6011A, 6070A or 
6071A. 
1722A Cll'llrollitt. 17.4 kg (38 Ibl 
WDI'kllllial: Approximately 73 kg (161Ib) 

Mod.1 
1410A Automated Calibration Wor1<stalion 

Oplions 
7410"·211 w/601IA Signal Source 
1410A-260 w/60608 Signal Generator 
1410A-210 w/6070A Signal Source 
141 0A-Ul w/6lJ71A Signal Solrce 
BO K-40 High Voltage Probe 
1400A·520 Workstation Table 

Accessories IAIm see ,age 2B41 

Y1706 Pack of to Blank Disks 

Service & Support 
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Computer ,Aided Calibration 

AI23-CO 

Special A.lom.led C.libnolion Work,lalions 

• Automated state-ol-the-art accuracy 
• Configurable to fit your calibration needs 
• Combined meter/oscilloscope capability in one workstation 
• Mobile automated calitxalion workstations 

Flexibility is the key word lor Fluke's new state-oHhe-art special 
automated calibration Workstations. Now you can select the instrument 
combinations necessary to automate your calibratioo needs. Fluke oilers a 
wide selection 01 both meter and oscilloscope calibration instnments 
which can be coofigured to satisfy your requirements and your budget. 

Fluke oilers two standard conhgurallons 01 theA 123system, eachwith 
a wide variety of options lor meters and oscilloscopes. These wOfil:slations 
combine the acctJ<Icyof computer-allied calibration, the coovenienceol a 
test interface panel CK'Id the flexibility 01 semi-customized configurations 
to meet virtually any application required by metrologists all over the 
world. These workstations can be moooted in mobile racks to allow the 
calibrator 10 be easily transported to the wM: site. 

If these standard systems do not perfectly lit)'Ol.r requirements, Fluke 
will coofigure arrangements of the instruments listed in the table on page 
116. Cootact yOUf local Fluke Sales Office lor help in configurilg a 
wOf1(stat ioo. 

Al23 

R,·m 

Th. Fluk. A 123 - The World'. Most Aceural. Aulomat.d 
Meter Calibralion Work.lation 

The Fluke A 123 is a computer-aided automated calibration wor1c.station 
which can be configured in a variety of ways 10 ca!ibrate even fhe ~t 
accurate OMMs and oscilloscopes. All systems provide complete sourcing 
capabilities 01 direct volts, alternaling y~ts, direct. ~ent, ~lternating 
awrent and resistance as well as measuring capability for direct volts, 
alternating volts, and resistance. Optional equipment can be added to 
extend the frequency range and also boost the alternating yoltage output 
and CtlTent output. 

Oneol the major benefi ts of owning a fluke computer-aided cal ibration 
system is that you can enhance your system as your workload changes or 
budget money becomes ayailable. The graph on page 114 illustrates the 
growth path from a simple 51008 Muillfunction MeIer Calibrator to an 
AI23 system providing lull state-ol-ille-art source accuracy for meters 
and oscilloscopes. 

Procedure generation and system control are accomplished by 
Fluke's 741 t 8 Calibration SofTware ThiS software allows a procedure 
wnter, who knows how to wme callbrahon procedures In technical 
Enghsh. to produce the computer Illes necessary to operate the A 123 
Without knOWing any lormal computer language. The 7411 8 Will 
prompt the procedurewnter to choose Function Selection Codes (FSC) 
and to enter the data lequlfed to calibrate a particular instrument such 
as a DMM 

At calibration time, the 74118 uses the procedure data preyiously 
entered by the procedure writer to execute a calibration sequence. ~ 
operator intertaces with this sequence byrespooding to reqLteStsappearlng 
on the 1722A touch sensitive display. Replies are entered either through 
the touch sensitive display or by pressing the appropriate button on the 
t\ardleId operator's aid. 

The ooit ooder lest (UUT) is connected to the A123 through the 
Modular Test Intefface Panel (MTlP) This provides allihe comectors for 
the system inslrumenlsas well as the controller's data ports. The UUT can 
be connected to the 1722A's port lor closed-loop calibration via the 
IEEE-488 bus. In this case. the operator simply starts the calibration test 
and the system digitally calibrates itsell and the UUT. 

The calibration philosophy is conslantly changing. In many cases, it is 
much more cost effective to take the calibration equipment to lhe 
inSlruments to be calibrated, instead 01 the reverse, which was the 
practice a few years ago. The size, ruggedness" and temperature 
specifications 01 modem equipment make thiS possible oow. All Fluke 
A123 Aulomated Calibration Workstations can be moooted on optional 
mobile bases with semi·po!!llITIatic wheels which provide a smooth ride 
over the lactory lloor 

"COs! Oplimized" A 123 lor DMM C.libnolion (A 1 23·COI 
"Cost Optimired calibration" is a philosophy developed by Fluke many 

years ago to allow the cal lab manager to lind a bala~e between 
mcreasing calibration confidence and reducing cost. The goal IS the same: 
getting the 10051 out 01 your calibration budget. I~ cost optimized 
calibration, the lab manager selects calibration eqUIpment that has 
sufficient precision and capabili ty to provide the level 01 calibration 
confidence required and the available budget. Whatever start ing leva! is 
chosen. ~ion to a higher level is always possible when extra fundm{l 
becomes ayailable. The software and calibration procedures remain 
compatible and there are no dead ends. . . 

In the "cost optimIZed" AI 23·CO , only the alternatIng voltage IS 
pes10rmance optimired. all other fut:'CtlOl'lS provide sufficient precision '!nd 
capability lor the most modem high accuracy DMM.s. The alternatmg 
yoltage function of mullimeters can be actIJrately calibrated to 190 ppm 
within themaxilTUTl yollfhertz producl (tOOOV at I kHz decreasing t020V 
at 50 kHz). This can be enhanced by the addition 01 the,5205A Precision 
Power Amplifier. Similarly, the 2 amp direct and alternating current output 
can be boosted to 20 amp by the optional 5220A Transconductance 
Amplifier. 
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A123 

A standard featureo! A 123-CO system IS the 8506A Digital MuI\ln1eter 
which provides measurement capability lor direct 'tOllage. alternating 
Yollage. and resistance. thiS IS IJSed to self-test the system. 

Optional equipment may be added to the A 123-CO Automated 
WorXstation to provide highly acarate stimulus for oscilloscope calibration. 
The Tektronix CG5001 Oscilloscope CalibratOf provides catibrallOfl Md 
verification of osciltoscopegatn . horizontal liming and galO, verttcal pulse 
characteristics. and probe accuracy. 

Similarly. a Fluke 60608 Synthesized Signal Generator can be added 
lor oscilloscope calibration to provide a very pure Sll\tWave output from 
100 kHz to 1050 MHz. low IreqlH!flCies from 10 Hz to 10 MHz can be 
provided by the 5100A-03 Option The CG5001 and 60606 are not 
connected \0 the lest in tenace panel 

l b. A I 23-CO CIlIIiIb II: 
1722A Instrument Controller With 

1024K RAM Option -01 6 
IEEE-488 Interface OptlOO -008 

8506A Thermal RMS DIgJla] MuUIR1eter With 
Ohms OpllOl1 -02A 
IEEH88 Interface OpllOl1 -05 

5100B Muhlfunthon Calibrator With 
IEEE'488 Interlace OPlion ·05 

5440B Direct Valls Calibrator 
5450A Resastance Caboonor 
A1 23 MT IP Modular Test Interlace Panel With cables 
48~ Rack Assembly, Power DlslnOOtloo and Fan 
7411 B Sottware package 

O"ioul willi "123-CO: 
5205A PreciSion Power Amplifier 
5220A TransconducliUlCe Amplilier 
CG5001 Oscilloscope Calibralor 
6060B Synlhesized Signal Generalor 
Wideband OUlpul OpllOn -03 for 51008 
17658 Winchester Disk Drive 
Add i tiooal48~ Rack Assembly. Power Olslrioollon and Fan 
Mobile base lor racks wllh semi-poetJTIatlC 'Ir1leeIs 
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A 123-CO Specifications 
• • CIIiW1IiII (SIucInv) 

TIIII R.,. BasI AccIrIcy F" OIl1"t 01 

Dnc1 Voltage OtollOOV ± (O 0003'lIo -+5 pV) Olol lV .. ,,"- o to 100 1010 
±O """_ 19kO 18 cadiIaI PoItIts 

I mV 10 I100V 
Aitemalll'lll 50 HI 10 50 kHz ±(O 018" 125mVloIIOV 
Voltage See 51008 +20 cooots) 50 Hz to 20 kHz .... 
OIftCI Cl.nenl o to 2A ± (0.015 +2 CCOlIS 010 2A O.Ol pA) 
Altemalng 010 2A ±(O OS'\ +5 0102A ",,,n, 50 Hz to 5 kHz C<U1ts .o-(I.02 pA) 50 Hz to I kHz 

0Jtl_1 EJttIftlI ',*,""- 520SA 
Allematng lDOVIOllOOV ± (0021" IOOV 10 600V 
v .. .,. 50 Hz 1050kHz +0.01\1) 50 Hz 10 10 kHz 

W-dli UtoA 

Dlrecl Cooenl 2A 10 lOA ± to 025" + mAl 2A 10 20A 

AJtematl1g 2A to lOA 
±(O 07" + mAl 

2A to lOA 
c..M' so Hz to 5kHz so Hz 101 kHz 

0ilitJllllllnillllllf (Mea5I.IlI'IIIl 

T ...... IaI Acaracy F.- o.,.t OJ 

Olfect Vollage Olol200V ±(8 PP1I 'N 10 20V + 6 COOOIS) 

Altematll'lll Olo600V ±~:'\ t25V mV 10 600V 
Voltage 10 Hz 10 1101Hz of 40 Hz 1020kHz 

Resastance" 010265 1.10 ~(O 00J'r. 1000 t0 4 1 1010 + 08 cooots) 

O"iOll 

OQCI Cooent" 0 10128A ±(Owx. Oto16mA 
+ 10 CWlIS) 

Opliollli OSCiltCSCllpe C.libnllol: 

CS500 ! Optiol 
Vollall: (Amplitude Mode) Used to calibrate vertical accuracy 40 pV 10 
200V (1+5 steps). ±(O,25" + 1 pV ) 
Clm llt: (Amplitude Mode) Used 10 calibrate current probes 1 rnA to 100 
rnA (1-2-5 steps), ±(O 25" + 2 p A) 
E'rt; (Amplitude Mode) Used 10 test mput amplifiers and atlenuatOfS 
l ew HI",: 20 mV 10 IV (1-2·5 steps) < 1.3 nS riselimewith up 10 ±2% 
aberratlOl'lS 
Hi,~ Hili,.: 1 2V lo l00V (1-2·S steps) < lOOnS risetirne wilh up 10 ±2" 

"""""," Mlrkers (Timing Mode) Used 10 cahbrate limebases 5s to 10 ns (1-2-5 
steps). (0 01''') 
Sltwetl Ug. (Timing Mode) Used localibralevery fast timebases 100 ns to 
o 4 nS (1-2-5 steps), ±(O 01" + 40 psi 
,",I" HUll: Used to test Vf!:ty wide bandwidth vertical amplifiers < 200 ps 
risetime WIth up to ± 3" aberrations 

60608 OpliOll 
FrlllllltlC'(: 10 kHz to 1050 MHz; 10 Hz resoIulion 
Amplitllle: -137 to +13 d8m; 0.1 d8 resolution 

For detaIls refer to 60608 SynthesiZed Signal Generator specifications 
on page 137 
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"Performan", Enhanced" A 12310r DMM calibration (A 123-PEI 
The ~per1ormance enhanced" A 1 23-PE is the logical extension 10 the 

·cost optimized" A 123-CO. It has the same high accuracy direct vol tage 
and full capability alternating voltage to provide all the requirements of a 
Iop-ol-the-line ~ef-aKIed calibration wortstalion. The addilioo of 
the 5200A Precision Alternating Voltage Calibrator improves the basic 
alternating voltage acancy. extends the frequency range to 1 MHz and 
increases the volts-hertz product by a factor of 10. It is characterind at 
precise voltages and frequeocies to provide the Vf!lfY best per1ormancalor 
high precision OMMs. 

The equipment for the A 123-PE is lilted in a dual 48w rack which has 
sufficient space for all the standard options. Theseoptioos are the same as 
those detailed for the A 123-CO irn;luding the OSCilloscope calibration 
capabilities. 

1lIe A 1 ~3-PE CIaiIb II; 
All equipment detailed lor A 12J-CO plus: 

5200A Precision Alternat ing Voltage Calibtator 
Oual48H Rack Assembly, Power Distribution a'Id FCWlS 

o~ ... 
Same as those delailecll.l'lder A 123-C0 

A I 23-PE Specili"lion, 

Mllif C.librlllOl (Sourcing) 
Direct Vol tage, Resistance, Direct Current and Alternating Current are 
ident:caJ to AI23-CO 

r ...... IaI Acancy ftr ..... 01 
Alternating I mV 10 11C1OV ±(OOln 125 mY to lIOV 
Vol tage 50 Hz to 50 kHz +20 IXUIts) 50 Hz to 20 kHz ,.. 

100 nV to l00V ±130 ppm 500 mV to l00v 
10 Hz to 1 MHz 50 Hz to 20 kHz 
11)1 Volts Hertz 

Factor 

Optional IOOVto l1 00V ± 180 ppm 
,ooov 

5205" 10 Hz to 100 kHz 50 Hz to 10 kHz 

OJ,1U1 Mlnhn" (Measunng) 
Same as those detailed ooder AI23-CO 

OscIl" ClHIIrIIieI 
Same as those detailed II1der A 123-CO 

AI23 

Prices 
For prices on the conflguratlOO 10 meet your specific requirements. 

please contact yotI' local Sales Representative See pages 297 and 300 

Compl.l. Support 
Fluke IS the world leader m calibratlOO instnmentatlOl'l . This world 

leadership is reflected 11'1 the system support you receive when you 
purchase a Computef-A!ded-CahbratlOO Wor1tslalioo 'rom f luke 

• A 123 users can become members of the fluke Computer-Aided Cali
bration Users Group Tlus provides a means of communication among 
users who exchange calibration procedures or helpful hints on 
approaches to COOI9Uter-aided calibration. 

• A 123 users have access to the elliensive library of procedures thai have 
been wnllen for a wide variety of OMM's and oscilloscopes 

• On-Site Ins ta llallon by a quallhed fluke technICian is Included In the 
price of all A 123 systems 

• A full 9(}-day oo-slIe warranty IS standard with all A 123 systems 

• On-slle or factory traIning IS optIOnally avaIlable tlvough Fluke 
Technical Service Center5 

• Fluke oilers the best sefVlce sUppoJt In thecalibfation industry. SefVice 
contracts <lfe available through Fluke Technical SefVice Centers for 
on-slle repair 
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Programmable Power Supplies 

CIiII · ..... _ ..... ' ... .. -

-, .. - .. ~ 

• 

4210A., VI Rack Width 

4200 Series Power Supplies 
• IEEE-488 or paraUei interfaces 
• BCD or binary 2s complement coding 
• Isolated digital cootrol of ac and de external sources 
• Up to 65Vat 1 amp orl 10V at ¥l amp 
• Fully guarded 
• ± O.Ol % accuracy 
• 100 IlV resolution capability 
• 30 to 110 JLS response time 

The 4200 Series Programmable Power Sources are more fhan jusl 
precision digital-Io-analog conveners. They IntOfPOIO.te features that are 
nOI available in typical programmable power supplies speed, acCtWaCy, 
low programming noise, true currenllimitillg. lsolatedcootrolloglc, OlJlptJl 
proportional to an external relerence voltage 

These power sources may be operated In series or parallel, just like 
batteries. They will operate with up to 1000 voUsbetween chassis ground 
and guard (250 vailS with tEEE-488 Intertace). ThaI allows you to use 
them as a programmable vernier lor high vol tage powt!f supplies. ClKl'ent 
sink capability. coupled with programmable current limits, a!lows four 01 
the six models 10 be used as a dynamic load 

Isolaled Conlrol Logic Oplion 1-01) 
Isolated control logic is parallel BCD lor the,mOA, 4250A, and 4270A 

and 14-bil or 16-bil parallel binary lor Ihe 4216A . 42fi5A. and4275A and 
is available as Option -01 . However. anyolthe six models maybe ordered 
with multi-strobe logic (Option -09) or with an Interlace lor compatibility 
wilh IEEE Std 488-1978 (Option -05). 

Muili-Slrobe Logic Oplion 1-09) 
Allows programming directly from any 16-bil or 18-bil program SW"Ce 

with addressing capabililies lor up 10 eight 4200-Series Power 500"ces 
The power sources may be In senes as welt as parallel The controllioes 
are electrically isolaled Irom the OUtput 

4200 Series 

4250A, Full Rack Width 

IEEE-488 Compalibilily Oplion 1-05) 
The IEEE-488 interface allows the usef to program the lollowlng 

lunctlons USing command charactef lormat Voltage. current limit . 
extefnal reference, range, polarity, SRO response on errors. operate and 
standby In addition to the normal command string lormat of programming. 
lhe IEEE-488 interface oilers a "Direct Laddef Access" mode 01 
programming This mode is a 4-byte transfer sequence with limited 
IEEE-488 error aocl syntax checking. bul With lasl output results The 
repertOIre IS SHI . AHI . T6, l4 . SRI . DC1 . and 011 

Exlernal R.ference Oplion 1-03) 
Output may be ac as well as de And, With Option -{lJ, you have the 

ability to amplify or allenuate. by digital control, ellher an ac or de voltage 
supplied by an extemalsource Output po!antymatches Input polamy The 
3 dB bandwidth IS 100 kHz lor the 4210A and 4216A . and 30 kHz lor the 
othel' models 

Currenl Limil Option 1-06) 
To protect devices bemg powered. the output current can be 

automatically limited to any value between 10\ and 110\0 of ma.imum 
output current m 10"steps and ' " steps to 11" Current is automatically 
limited at 12{1" of rated output when Option -06 is not installed 

High Resolution Option 1-07) 
To be able to program output voltage With 10 times beuer resoillIIon 

than normal, OptlOl'1 -07 may be ordered for models 4210A, 4250A, and 
4270A Option -06 camot be II'IStalied al lhe same time. however 

A4200 Manual Control Unil 
For bench operation and calibration the A4200 is available as an 

accessory It allows the operator to marlUally select each control line as 
well as monitor flag lines available Irom a power source. To view such 
characteristics as prograrrrning noise, seWing time, rise time etc , an 
automatIC mode is provided When alilhe bits in any 8-4-2-1 decade are 
set, the power sourcewlli generate a staircase at the analog output which 
may be exalTuned on an OSCilloscope The A4200 IS oot compalible With 
Option -09 or the IEEE-488lnter1ace OptlOl'1 (-05) 
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Programmable Power Supplies 
4Z00 Sir; .. 

Speciftcations 

II! Rid! 

c.wact.islia .. ZIllA "'" Olsplay BCD BCD 
CUfreflt Range ± 100 rnA ± " 
Opt~ -06 tl1l'ii" - 10'10 steps' 

RegulaIl00 t 000''\ 000'" 

Selth"g Time 
Within 0' \ of Step "'" 70", 
Within 0 0'\ 01 step 30", 100", 

lew Vl/tatl lIMp 

Voltage fIange ±'''' ±, 999V 
Resolul!Of1 I mY I mY 

WIOpllOn -07 100 #/V 100 #/V 

go-Day Acwacy I 
± 100pV ± 100pV 

±O a" 01 OUtlJ.lt 

9O-0ay Stabliity J ± 60pV ±701JV 
±O 003" 01 outpul 

RIWIe and NOise ' 300 pV ITlIS SOO pV ITI\S 

Progra'lWllll1!l NOISe 130 mV p-p 130 mV p-p 

Nip ' t/IItI RIItI 
Voltage Ranoe ±65 OIlY 
ResolutKll1 - 10mV 

Wl(}fIlIon -07 - I mY 

9O-Day Aroncy , - ± 700pY 
±O 01" 01 output 

9O-Day Stability I - ± 490IlY ± O 003\ 01 output 

Ripple and NOISe • I mY rms 
Proor~ NOise - 260 mY P"P . " '60 , ,. SIeP6 fO , ' ''' Lmllf ar 120'lI0 01 range ...,tfhocll OJN'ron -06 

I, Percenr of ourJ)<jr. flO load 10 luI/load. ± 10.. 1m. cn.nge 
2. IS" Cl03S" C 
:l '" C(l(lSlanr Imll. /old. and IfInIIWt.tUTfl 
4. 10 HI 10 '0 IoIHl o.ndwldln 

Currlnl U mil. aI ., 
4250A " 4265A 

"" ... , 
-.. .. /.1 . 0 ... ..,. 
l{'" -.. 

.. , ' ... , 

., 
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"" ... -4l1o.. U 65A 

BCD ,_ 
±O SA ±I A 

1O'ft steps' 10"4 steps' 
000'" 000'" 

80", 70", 
11011S 100", 

±9999Y ± 16.383V 
I mY I mY 

100 IIY -

±100 pY ± 100pV 

±70JjV ±70 pV 

500 pV rms 500 JlV IIIIS 
130mV p-p 130 mY pop 

± 99 99V ±6S.53V 
!QmV • mY 
I mY -

±700IlV ±300pY 

±490pV ±210pV 

12mYrms 1 mY rms 
260 mY P"P 260 mY p-p 

CUrnnt Uliltl 01 
427nA " 4275A 

.(I.SA Sink 

.... 

421SA 

Binary 
±O.SA 

10'\ steps' 
0001\ 

"'" 110 JJS 

±32 7675V 
0_5 mY 
-

± 160 ,uV 

± 10S pV 

500 pV nns 
130 mV p-p 

± ll0V 
2 mY 
-

±530pY 

± 310pV 

12mYrms 
260 mY P"P 

" 
t----, +IID¥" 

·II D¥" '-----i' ., 

liZ RICk 

42 16A 

Binary 
± 100mA -
0001" 

"'" 30", 

± 16383 
I mY -

± I(lOIIY 

± 60IlV 

300 pV rms 
130 mV pop 

-
-
-

-

-



Programmable Power Supplies 

General Specifications 
Shock: 2OG . 11 millisecond hall·sinewave 
Virntltl: 4.5G, 10Hz to 55 Hz 
A1tftllte: :!O;;1 0,000 feet , operating; QO,OOO non-operating 
TtlllPlfatlfl: O"'C to soac operating; -4O"C to <75"C non-operating 
Powtt': 115V or 230V at ± 1 0'11. , 48 Hz to 62 Hz. 4210A ancI4216A 15W; 
4250A and 4265A HlOW; 4270A and 4275A 200 W 
S", 

4210""H 4216A: One half IS-inch rack width, 13 3 em H x21 .6 em W)( 
40.9 em 0 (5.25 in )( 8.5 in )( 16 13 in) 
Others: Full 19-inch rack width. 133 em H x 43.2 em W x 49.7 em 0 
(5.25 in x 17 in x 19.56 in) .. ". 
" IDA 1M 4216A: 5.5 kg (!2Ib) 
ntMt.: 15.9 kg (351b) 

IKIMttI: Instruction manual, service manual, power cord, mating digital 
input cable connector, screw terminal outputs. Drdel' Y8021 , Y8022. or 
Y8023 cable separately for Option -05 

Mod.ls 
4210A- Progr.mvnable Power Source, 100 rnA 
4216A' Programmable Power Source, 100 rnA 
4250"* Programmable Power Source, lA 
4265"" Programmable Power Source, lA 
4210'" Programmable Power Source, 500 rnA 
4215"* Programmable Power SOUfce. 500 mA 
'Inlerl.ce Oplion -01. -05. or -09 is "SO rflqUlfftd 

Oplions'" 
4210A 

4200A-Ol Isolated Control logic 
4200A·01 100 IJV ResOOtion 
4210A-03 External Reference 
4210A-05 Interface for IEEE-488 bus 
4210A-09/ BCO Multi-strobe logIC 

4216A 
4200A-0 1 Isolated Control logic 
4216A-03 External Reference 
4216A-05 Interface for IEEE-488 bus 
4216A-09/ Billlry Multi-strobe logic 

4250A 
4250A-Ol Isolated Cootrollogic 
4250A-03 Externaf Relerence 
4250A-05 Interface for IEEE-488 bus 
4250A-06 Progranvnable Current limit 
4250A-07 100 IJV ResokJtion (4250A only) 
4250A·09/ BCO Multi-strobe logIC 

4265A 
4265A·01 Isolated Cootrollogic 
4265A·03 External Relerence 
4265A-05 Interface for IEEE-488 bus 
4265A·06 Programmable Current limit 
4265A·09/ BllIlry Multi-strobe logic 

4210A 
4210A·Ol Isolated Control logic 
4270A·03 External Reference 
4210A·05 IlIIerface for IEEE-488 bus 
4210A·06 Programmable ClJITenllimit 
4210A·01 100 IJV ResolullOfl (4270A only) 
4210A·09/ 11CD Multi-strobe logIC 

4215A 
4215A-Ol Isolated ConlroiloglC 
4215A·03 External Reference 
4215A·05 Interface for IEEE-488 bus 
4215A·06 Programmable Current limil 
4215A·09/ 111nary Multi-strobe logic 

, All oprlons .re field- insl.'labie. ro Ofr:Jer. lJdd. MK M 10 Ille opllO(! number. 
,,,,mp" 4200A -03K COnlltCI Ih. p, tts Oeptttmetlllor fifIId ms" JJlllOtl of 
Ill. -07.nd ·09 OPtions. Ordttl c.bJe Y8021. Y8022, or Y8023 sepa/.rely 

Accessories fAlSI &It pet 2841 
RKIr: _era for 4210A and 4216A 

11105-200-603 5'1o~. Dual 
11105-203-601 5'IoM

• Ollset 
105-203·602 5 '1o~. Cefllered 

RKIr: AUjII!f for 4250". 4265A. 4270A . 4275A 
105-205-600 5 '1o~ 

RKIr: SIiM$ for M05-200-603 or MOS-20S-600 
100-260-610 18~ 
11100·210-610 20~ 
11100.280.610 24M 

A4200 Manual Control Unit with Cable 
4210A-4014 PCB Extender Board 
4270A-4303 PCB Extender Cable 
Y8021 1m Cable. lor IEEE-488 bus 
Y8022 2m Cable. lor IEEE-488 bus 
Y8023 4m Cable. lor IEEE·488 bus 

S.rvice & Support 

4200 Series 
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IEEEA88 Translator 
11Z0A 

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

(NSN 5811 -01-202'1491 ) 1120A 

1120A lEEE-4BB Translalor 

Fluke's Portahle Test Instrumentation (PiJ) system puts low cost 
instruments on the IEEE bus. Too benelit is that you only pay lor system 
capability if and when you need it . And neither size. weight, nor perlOf+ 
manceo! the basic instn.mem is compromised for system capabilitIeS you 
may not need. Instead of building interface capabilities into each IOWCOSl 
unit , we have designed a single instrument called the 1120A I£EE·488 
Translator to do the interfacing;oo lor you. 

The 112M is the conYI'IlI'lical101'1S link betwee'llEEE Sld488-1978and 
a variety 01 Fluke instruments. Operating between one or more instltATlel'llS 
and the IEEE bus, the !120A converts codes and signals on the bus 10 
corresponding codes and signals compatible with the particular Ilslru
men!. It passesaddress and control commands to an insln.ment oroutpulS 
data, or oolh. depending on the capabilities of the particular instrument 
being interfaced. 

The 1120A is a translator lor a RI.I'I1ber 01 Fk.*e instn.ments including 
universal COUfIterllimm;, comrTUlications COUlters, digilallhennomelers, 
Irequency synthesizers, and digital ac voltmeters. Up to three instnments 
can be interlaced to the bus with a single 1120A. and multiple 1120Ascan 
be used in a system. 

The 1120A connects instnments to the bus ~h an optional data 
output unit in the instrument and a "pefsonality card" In the 1120A. Each 
personality card is individually addressable and Mtransparenf to other 
lostrumentS. Each COfTesponds to a particular Fluke Instnmenl model and 
is sold as an option to that inslnmenl. The cards simply plug in to an 
1120A which provides the necessary power and microprocessor·based 
circuits for their operation. The 1120A personality cards. accessory 
cables, and instrument data output LIlits are designed to be easity 
assembled by the user. As yoor needs change, you can QUickly change 
cards to accommodate other Fluke ins truments. Many of the instruments 
and cables are sold as Option ·521. II so nI.WTlbered, they will operate 
directly into a Fluke 2020.6. (with Option .(04) or 2030A Printer without 
an 1120A IEEE-~88 Translator. 

Building A Syslem 
Instruments that presently operate through the 1120A Translator to 

worl< in an IEEE-488systemsare: 2180A, 219OA, 61608, 1220.6.. 1250.6., 
1260A. 1261 A, 8920A, 8921.6.. and 8922.6.. Ordering Option -529 with 
most any of those instruments will get you all the things you need to 
connect the instrument to an 1120A Translator. However. check the 
catalog pages pertaining to each instrument to be sure. 
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Forexample. il you wanted to COMeCt both a Fluke 1261ACOlII'Iterand 
a Fluke8920A Digital Voltmeter toottler instruments on the IEEE-488 bus 
you could do so by ordering an 1120A Translator and checking the option 
descriptions for the 7261A and 8920A. You would find you need Option 
892XA-529 (lor the 8920A) and Option 12XXA-529 (for the 1261A). 

Optional I-meier, 2-meler, or 4-meter cables connect the 1120.6. 
Tra'tSlator to olher"bus instruments.M 

See the inslrument index in the froot of this catalog for a complete 
listing of IEEE-488 compatible instruments. 

A 17 -4 Bil Pmll.llnl.rtac • 
A special circuit card may be fitted inlo an 1120A Translator that 

converts it into a general purpose translator between IEEE-488 bus 
systems and bit parallel data systems. 

One A 17 -4 Card handles up to 32 digital inputs andlor outputs and up to 
tlv"ee .6.17-4 cards will lit in one 112nA Translator. 

Any. or all. of the32 bits may be LtSed as input and/or output. HowtVf!f, 
these bits fflISt be organized in groups 01 four or eight. aco, binary and 
hexadecimal modes may be chosen, or lor status outputs any single bit 
may be set or reset withOut altering other bits in the binary or hex mode. 

The A 17-4 can be set to continuously monitor any designated single 
port (8 or 4 bits). It will then request setVice wheneve' any bit of that port. 
which is enabled by the SRO mask, changes to a logic True. 

The A 17-4 has an output strobe line which may be used to trigger or 
latch external devices when the data on the output lines is valid. Similar 
capability is optional in the 2400B, 2280B, and the 1722A with Option 
-002. 

For more inlormation asIc for Bulletin A0143. 

Mod.1 
11 ZoA IEEE-488 Translator 
AU ... Bit Parallel Interlace 

Accessories lAlla see "'. Z8~1 
V80ZI 1m (39. in) Shielded Cable 
nozz 2m (78.8 in) Shielded Cable 
V8023 4m (13 It) Shielded Gable 

Smi" & Support 



Signal Generators 
Designers. manufacturers and 

service people working in RF and 
L -Band on Fluke 

, I 
generators lor high performance al 

low cost. The 6060 Series Signal Generators provide 
exceptional stability and accuracy al frequencies up to 
2100 MHz. Interactive front panel controls offer an 
easy-Io-use operator interface. and IEEE-488 interface 
and programmability permit remote control for automated 
testing. 

Simple, solid construction of our signal generators 
results in low noise with low radiated EMf and low 
microphonics. And thai same construction gives you high 

I and minimum 
I 

outperform all others in applications 
reo"i"nna high spectral purity and low 

I FM or AM. 
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Signal Generators 

Selection Guide 

.... - &GIlA -. ... " "'" .. ". &IliA 8160B -- 10 Hz-II MHz 10 kHz-105O MHz IOkHz-105QMHz 100 kHz-21DO MHz 200 kHz-520 MHz 200 kHz-1Cl'O MHz 1 MHz-l60 MHz 
Resolution 0.l orl0 Hz 1010 10 HI 10120 Hz 1H, IOf2 Hz 0.1 orl Hz 

Switching Trne 2msto34ms <100 IllS < lOOms < lOOms <85 "" <85 "" <800_ 
Output Lev!! -55 10 +27 dSm -12110 +13 d8m -127 to +13 dBm -127 to +13 dBm -127 to .'9 d8m -127 to +19 d8m +3 to 1>'3 dBm 

""""" 0.01 dB 0.1 dB 0.1 dB 0.1 dB 0.1 dB o I dB CootrulSy V.m.: 
MoWIation AM, FM opt AM, FM AM. FM AM, FI.! , .,t.!, Putst AM. Ft.! • .,M, PM opl AM. Ft.! , .,hI -
In! Mod Fr!q - 400 & 1000 Hz 400 & 1000 Hz 400 & 1000 Hz 20 Hz to 200 kHz 20 Hz 10 200 kHz -
SlIl1Ullaneous Mod - y" '" y" '" y" -

Spectl'1l IVity 
Non-Hammic: <-60 dBc < -60dBc < -fIOdBc <-60d8c.<-54~~ < -90dBc < '8' dSe <·83 dBc H_ < -SO dBc < -30dBc <-JO dBc -JOcI&: 0 2000 M < -JOdBc < -30dBc <-30 dBc 
SWoHafITIOIIic - - - < -50 dBc - < -35 dBc -
line $ptKioos - - - - < -56 dSe <-so dBc -
PI\ase Noise -106 dBc/Hz -116 d8eJHz (typ) -123 dBcJHz (typl -123 dBc/ Hz (typ) < -132 dSe/ Hz < -132 d8cIHz <-121 dBcIHz 

allD MHz 20 kHz offset at SOO MHz at 160 MHz 

Rev Power Prutett "'" "'" 25W ....... "'" 0" 
ReI ~ & Free! y" y" y" y" '" y" -
Digital Sweep - - - - y" y" -
Audio OUtput - - - - y" '" -
IEEE-488 f'rt9am Yes opt "'''' '" '" y" y" Yes opt-

·V~ Fluke 1120A IEEE-488 TrllnsiatOl 
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6060 Series 

n. Flukl 6060 Slfl .. orr.r. 
br8l~ frequency lAd 1l1li'111_ fUglS 
1M Ilia lIIOdulltion wtfsa1llily rt, 
qulrld lor rI dulgll. 'evtlopmllll.n4 
tUllng Ipplicallolll. 

n. gtnlr,' par,", 6060B la I 
tully prlllftmllllbl. Inll ,,,II_ tor 
• wide 'Arilly 01 equlpmellltHU",. 
The 6061A oHIl ... ,.ritr ,.rfor-
1I1/1C1 lor rI ,",UealloM .... 11411 .. 
Il11:r •• SIII aputrl' parity. fill Iew-
1101" •• il w,n lillY te",ra willi 
1M 6060B.1IIl1Iu ,uI.,.' FM p" . 
IIIIIId I," l1li11 6 Hz ,. iI IhI 
ktllutlKY ra",' 01 24511512 MHz. 

Used lor l ·u.! .,,'iCliiolS ill 
lViHI". COlllmunlCIIIOll. I ... vlp-
liG., \til Flake 6062,\ CIIIIIIIII*, till 
6060 Stria. 

TN 6062A lullr*, I ~illl~lIIiity 
IllIium Iruul" ,..Iu .... 1110. 
1M ul.d IrltllltK'f - as lilt. " 
2100 MHz -" 11l1li111. tN •• 1M 
pili_ CCllIIlmIIIiallollS alllllil. 

6060 Series: Synlhesized RF Signal Generalor, 
• .01 to 1050 MHz and 0.1 to 2100 MHz 
• ± 1 dB amplitude accuracy to 1 GHz 

and ± 1.5 dB accuracy to 2100 MHz (6062A) 
• Non-harmonic spurious -50 dBc to 1050 MHz 
• IEEE-488 
• Buil t-in diagnostics and error code display 
• Reverse power Pfotection 
• 50 location non-volatile memory 
• Relative frequency and amplitude modes 
• Bright-digit editing 

Economy and Per10rmance 
· The Fluke 6060 Series is a (amlly ol lully programmable. synthesaed 

signal generators covem'lg to kHz to 2tOO MHz. 
The 6060B is an economical solution lor most general purpose RF 

testing needs, The 6061A is equivalent to the 606OB. but tlas superior 
noise performance, making it desirable lor receiver testing. These 
generators have outputlrequency selectable in 10Hz steps Irom 10 kHz to 
1050 M,Hz. Non-harmonic spurious products are less than -60 dBc, and 
harmoniCs less than -30 dBc. Level is progrcmnable In 0.1 dB steps over 
the range -147 to +13 dBm, with overrange to +19 dBm. Accuracy is 
guaranteed ± 1 dB in the range -127 dBm to +13 dBm 

Signal Generators 
Moiullllll9 IfIII'IIIM. The heart pulse-width limitations associated 

of the new Fluke 6062A's pulse With some forms of modulators. 
modulator 1$ a set of monolithic 
GaAs $WItches 

The GaAs FET SWitch IS much 
laster than the COfTITl(lnly used 
PIN diode switch. and acaIUlts 
for the htgh speed of the 6062A's 
pulse modulator liS Inherent 
broad bandwidth makes I' POSSI
ble 10 locate the FET pulse modu
lator neal the SIgnal genef1tor's 
output thiS configuratlOfllS tree 
01 the duly-cycle and minimum 

6062A 

The 6062A spans tOO kHz to 2100 MHz in 20 Hz steps (10 Hz steps 
below 1050 MHz) Specllied amplitude accuracy IS ± 1 5 dB from -127 
dBm to +13 dBm like ItS lower Irequency lamity members. it has 
amphtude and Irequency modulat ion Also, the 6062A has phase 
modulatlOll andlast-nse pulse modulatlOll 

High-pertormance Pulse Modul.lion in Ihe 6062A 
~ 6062As galhum arserude pulse modulator generates last. high 

~hlY pulses for testtng 01 pulsed COOVI'U'Iication and naVigation circuits. 
It employS a design that can generate very narrow pulses, limited only by 
the modulator's 15 naoosecond rise and fall lime. 

Microprocessor Control 
Microprocessor tecMology gives the 6060 lamily sophisticated opera

tor foottions including 
K~ PmIIIIIr EIIry and Fluke Bri,III-lfilii Elfili ... 
I~'MII SI" FlidiH. to allow an operator to vary Irequency. 

amplitude. or moduiatlOO ., speclllC lOCremetltS. 
M • ....., Slore ... RIQII. lor lilly complete Iront panel set-ups With 

Ifltemal non-volatile memory 
Relltln Alllplih* allows compensation lor cable loss in lest set-ups 
Rllilin FrlClU11Iq speeds testing ollrequencle5 relative to a reference. 

during lilter tesung or receiver selectiVity measurements. 
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Signal Generators 
6060 Series 

S.ll-Tesl C'p,bililies 
Buill-in diagnostics and error code displays provide IITimediale feedback 

of incorrect oper3tioo. Also, the generators perform a series 01 internal 
digital and analog tests al power-up and isolate problem areas inmediately 
via a coded display Of! the Ironl panel These internal checks may be 
accessed and initiated at any time from the lront panel, Special service 
and troubleshooting lest routines are contained withm the unit 10 aid in 
calibration and maintenance UniQlie to the 6062A IS a self-calibration 
capability. 

6061A 

... '" 
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Oplions Summory 
The IEEE-488 intertace is optional on the 60608 (Option 488). and is 

included as standard equipment OI1lhe 600lA and 6062A. The generators 
come with a 10 MHz tree-air crystal reference oscillator, or may be filled 
with one of two oytt1 oscillator references: the high stability reference 
(Option -130) with ± 5x1Q-"/day aging rate. or a medium stabili ty 
reference (Option -132) with ±hl0-1fmonth a9ing. Othef options are 
rear output (Option -830). and low-rate FM (OpIIOl'l -651). 

60608 General Purpose I GHz Signal G,n",Ior 
• 10 kHz to 1050 MHz, 10 Hz resolutioo 
• -127 to +13 dBm output, plus overrange 
• 1 dB amplitude accuracy 
• 0.1 dB resolutioo 
• Non-harmonic spurious -50 dBc 
• IEEE-488 (",liooal) 
• Reverse power protection 
• Non-volatile memory 
• Relative frequency and amplitude modes 

606 I A Low-Nois. p.rtormance 

• All features of the 606OB, plus: 
• IEEE-488 included standard 
• l ower SSB phase noise: typical -123 dBc/Hz at 20 kHz 

oflset from 500 MHz carrier 
• lower Residual FM: 12 Hz rms at 1000 MHz 

6062A 2. I GHz G.neral Purpose Signal G.neralor 

• Contains all the features of the 6060B and 6061 A 
• Incorporates the low-noise improvements of the 6061A 
• Adds these new features: 
• Frequeocy coveragefromO.l to 2100 MHz 
• Phase modulation 
• Fast-rise pulse modulatioo 
• AC/ OC-coopled AM 
• 400 kHz FM devialioo 00 1050 to 2100 MHz range 
• On-site manual or automated calibfatioo 



Specilicalions 

Frtejuellq 
Ring.: .01 to 1050 MHz (60608 and 6061A):.1 to 21()() MHz (6062A) 
Rualullo_: 10 Hz to 1050 MHz. 20 Hz !rom 1050 to 2100 MHz (6062A 
only) 
Swltclling S,..: < 100 ms to be within 100 Hz ollinal frequency 
Accuracy & StJbilily: Same as Reference Osci llator 

RIIIrIIlCiI Osclllllllr 
lOON' n ..... 1IICI DuillltOr CurKltrisliCl 

ClllrlCttr!sUc 
StaMlrl . Frw·Air 

' .... ' F,,,,,,,,,, 10 MHz 

Tempef3.ltInl 
<±5xl0~ total, 

'-SO"C 

Aging Rate <±5xl0"lmo 

Warm-up 1 tv \0 within 

(typica l) 
1 ppm 01 final ,,"""'" 

Refff.nCt Output 
Frequency: 10 MHz. sioewave 
LmI: 0 dBm min into 50 ohms 
Source Im""lICt: 50 ohms nominal 

Exl.rnll Rdmn" 
Input FnqulIIq: 1,2,2.5, 5, 10 MHz 

-1320111_ 11 ..... 
Sl*11Iy 0vIII 

10 101Hz 

<±lxl0" total. 
~5O"C 

<±1xl0-' /mo 

20 min to within 
± 3xtO'" ollinal ,,"""'" 

r~put Lwei: .3 to 4V pk-pI< . sinewave or squarewave 
IIIpIII ImpHanct: 50 ohms nominal 

Spectr.1 Purily 

Harmonica: 

AIIjIli1IH 60608 .. 6061A 

+13 to +16 aem NlA 

-1300,.. Nip 
Sta/lily Owl 

IOMHl 

<±bl0'''rc 
~SO"C 

<±5xl0---/day 
<±l .5xIO"'fmo 
30 min to withn 
± 1x10'" of final 

'''''''''' 

"'" -25 aBc 

<+ t3 aem 
-30 aBc (treq. > HIO kHz) -30 dBc (treq. > 1 MHz) 

-26 dBc (11)-100 kHz) ·25 dBc (0.1-1 MHz) 

Cl ffi., F....-y 60608 1111 6061A "''' Below 1 050 MHz N .. Now 
1050 10 2100 MHz NIA -so dBc 

0uI1I'I Fr..-cy 60601 1111 6061A ... " 
10 kHz to 100 kHz ·55 dBc NlA 
.1 to 1050 MHz ·60 dBc ·60 dBc 

1050 to 2100 MHz NIA .S4 dBc 

For oltse/s > 10 kHz"om Camero cw mode 

Signal Generators 
6060 Series 

RuiiNIl f M (Hz nns) in 0 3 to 3 kHz BW' 

Fr...-y R .. 60608 6061A 606ZA 
(Spec) (s,oo) (Iyp.) (Spec) (Iyp.) 

Below 245 MHz 20 f2 , f2 , 
245 10 512 MHz ID • 4 • 4 

512 10 1050 MHz 20 f2 8 f2 , 
1050 to 2100 MHz NlA NfA NfA 24 " (6062A only) . . . Residual FM speclficallOfls 101 60608 apply for temperature 2S C ± S C 
6061A and 6062A spec;JlicallOns apply 101 lull (1" to 5U"C range. 

Rui",1 FM (HZ rms) in .0510 15 kHz BW 

FI..-ev R ... 60608 6061A 606ZA 
(Spec) (s,oo) (Iyp.) (Spec) (typ.) 

Below 245 MHz 44 f8 f2 f8 f2 
245 10 512 MHz 22 9 • 9 • 
512 10 1050 MHz 44 f8 f2 f8 f2 

1050 to 2100 MHz 'IA NIA 'fA " 24 

RuilllllJ fM (Hz ntIS) CCITI: 

Fr..-ev R ... 60608 6061 A 6062l 
(Spec) (typ.) (Spec) (typ.) 

Below 245 MHz No, fD 7 fD 7 

245 10 512 MHz SpetJhed 5 3.5 5 3.5 
512 to 1050 MHz ID 7 fD 7 

1050 to 2HlO MHz NIA NfA 20 14 

RuiiMlaJ AM in .05 to 15 kHz BW: < 0.1% nns ('60 dBc) 

T"ical SSII'IIw HoiSl@ 500 MHz (willl lntlrftl i reftfl llQ) 

OutJIIII 

60608 

.!! ·100 

• 
_~06Il. 

6062A 
0-

"-~ 

"" 
;: ·120 

j -140 
~ 

:: -160 
~ 10 10' 10' 10' 10' 

IlIflII Filii Clllitt IHzl 
10' 10' 

Amp liJl~ 1 Rangt: 6060B and 6061A: '127 to +13 dBm (+13 dBm peak on 
AM). wilh oyerrange 10 +19 dBm and I.I1derrange to -1 47 dBm. 6062A: 
-127 to+1 6dBm (+16dBm peak on AM) to 1050 MHz, to +13d6m (+13 
dBm peak on AM ) above 1050 MHz Oyerrange 10 +17 dBm and 
onderrange to -1 47 dBm 
Rao)utiOl: 0.1 dB 
AMUnciatorl:6060Band606IA: dB. dBm. V, mV,JJV; 6062A: dB, dBm. V, 
rnV. JJV. dBJJV. dBrny 
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Signal Generators 
6060 Series 

AllplituH "CCllracy: 25"C ±S-C 

160608 .1Id 6061") 

~Iibldt R.III' 10 kill tl 4DO kill 410 kill .. I05ll1l1l.! 

+13 10 "00 dBm ± 2d8 +ldB 

-1CXl to -127 dBm ± 3dB + 1 dB 

6062A - ' .... 1 lUll . I05l1ll1lz IOsa.lIz .. ZIIID Ill! 

+1310 -127 dBm +10dB 

Amplllu~1 Accur.ty: O"C 10 5O"C 

60608 1l1li 6061A 

""",lilMe RlIge 

+13 to -127 d8m 

6062" 

100 kNI 
... plitu'e RIIII' .. 1 IIl1z 

+16 10 ·13 dBm ± 2dB 

+13 10 -127 dBm +2 dB 

Output Impedllw. 50 ohms, nominal 
OUIpul VSWR: 

< 15,1 lor amplitude < +1 dBm 
< 2.0:1 lor amplitude > +1 dBm 

± 15dB 

400 kHlIII 050 IIIMz 

± 1 SdB 

IIIIMI 1050 Mill 
II l0501lllz 112100 lilt.! 

±1 SdB HlA 

:t-l 5 dB +1 SdB 

Reverse Pawer Praltclion: 60608 and 6061A: SOW RF from a 50 otwn 
source. 10 kHz 10 1050 MHz Will withslandup to SOY de 6062A 25W 
RF !rom a 50 o/vn source, 100 kHz 10 21(10 MHz. up 10 25V de 
Tr!, / Rem: flashing RF OFF annunciator Indicates when Reverse PDwer 
ProtectiOll ClfCUIt IS tripped Pushmg RF ON/OFF button will reset 
generalOf. The 6062A is prOlecled when the Instrument IS off: the 6060B 
and 6061 A are nol 

Lukagl' 

60608 61161A ..... 
RF leakage al 

1,V OSpY 1,V timer Frequency 

Supplemental Characteristics 
AmpliluN Swildllag S,..: < 100 ms typICal (within 0 1 dB 01 selected 
value) 
Level Flalness: ±0.5 dB (+10 dBm ) 

AmpUIlIiI MocIvlltlOI 
AM Otplk: 0 to m 1111 " steps 
AM Acalncy: ± (2t. + 4" of selling) (6060B and 6061 A) 
AM Accuncy: (6062A) 

± (3'Yt + 5" 01 selling), 0.1 to 1 MHz. to +16 dBm pk 
± (2' + 4" of setting), 1 to 1050 MHz, 10 +16 dBm pk 
± (2" + 4" of setting), 1050 to 2100 MHz, 10 +13 dBm pk 

AM DIstortion: 6060B alllll6061A 

•• O~ 

o 10 30"-' AU 

30 to 70\ AM 

70 10 90'1. AM 
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10 kIlIlIDSO.1ll 

< 15' THO 

AM DlSl8rtiM: 6D62A ...... 100 kill II! MHz I Mill II 1050 Mill lUSOIIll . ZIDOMHz 

o 10 30\ AM < no THO < 1 5' THO < no THO 

30 to 70\ AM < 5' THO <3'J. THO < no THO 
70 10 90'10 AM <7'rt THO < 5" THO < 5' THO 

lJaCi'-ll1 FM: 
<'3 I ... alllltemal rates <WId < 3O'r. AM to 1050 MHz 
<.6 I ... above 1050 MHz (6062A) 

",U 
tJdlfllll R.ItS: 400 Hz and 1 kHz (see Modulation Source!Of specilications) 

Exterul BW: (3 dB) 

AC __ 
DC __ 

FrllllllK'f Mlllhltltiol 

60601 II1II 506U 
021030 kHz 

NlA 

60fiU 
021050 kHz 

DC 1050kHz 

OeviliiOll Rang ... : 100 to 999 Hz. 1 to 9.99 kHz. 10 to 99.9 kHz. 100 10 400 
kHz (6062A only) 

Muillllil Olriltioa: The following table applies lor modulating frequencies of 
200 Hz and above 

Mui ... Om.liM"r low MCMlutlli .. FrltJUMCiIs: Allow audio frequencies . 
maxinun FM deviallOtl IS moduLatlOtl-1nt\e.x imlted. Use the follOWing 
lorrruas to compute mamun allowable deviatlOtl 

Below 245 MHl 

245 to 1050 Mtt! 

245 10 2100 101Hz 

60601II1II 611610\ 

dev ,,21 ... (10+800) 

fo;' RF lrequency III MHz 
I ... ;. roodulatlOtl frequency III Hz 

dev ;. max peak devlllllOtl III Hz 

605ZA 

dev "'21", (10+800) 

Example \I fo '" 300 MHz and , ... = 50 Hz, the maximum allowable 
deviatlOllls 3D kHz. Ie , (2)(50)(300) = 3D.OOO Hz or 30 kHz 
FM Deviliiol Acc:lraq: ± 7" for rates of 0.3 to 20 kHz {Of cartier frequency 
!1eater than 400 kHz, FM deviatton > 100 Hz 
Af a..mfIk: 02 to 100 kHz (3 dB) 
DistDrtiOl: less Ihan ' " THO lor 31020 kHz rates, FM deviation>1 00 Hz 
IlCi*IItIl AM: less than '" AM at t kHz rate and less than 50 kHz deviation 
IIIImII RIIa: 400 Hz and 1 kHz (see Modulalion SoIsce for specifications) 
Exterul !W: (3 dB) 20 Hz 10 100 kHz 
PItase MDdutlliaft (6062A only) 
OrviltiOi fta.: .01- 099 rad, .100-.999 rad, 1.00-9.99 rad. and 10.0-40.0 

"" 
Below 245 UHz 

245 to 512 MHz 
512 10 1050 Mtt! 

1050 to 2100 MHz 



ACClfKf, ± 7lf. lorratesof 0 3 to 10 kHz andgreater than 01 radcleviallOl'1 
O1slorliol: less than ' 10 THO at 1 kHz rale and >'01 rae! devlalm 
aanfwidl. : 20 Hzla 10 kHz (3 dB) 
In,idllbl AM: less lnan,' AM at 1 kHz raleand less tnan 40 raddevlallOO 

Pulse Modulation (6062A only) 
ON/ OFf Rlli.: 80 dB minimum 
Rin I~ Fill Times; 15 nanoseconds maximLm 
Level Error: For pulse width ~50 nsee, power In pulse within ±O.5 dB of 
CW level 
Duty eyel.: 0-100'4 
Rep 11,11: OC-1 6 MHz 
Interllli MocIullllo.: 400 Hz, 1000 Hz rates, SO, duty cycle 
Pulse ModulltDr Input [hl.fllll): Normnal 50 ohm impedance with internal 
pull-up Can be driven direclly by TIL 

1.,.1 Veill .. . l1li1* $IJIIO 

<09 Volts 
> 1 1 Volts 

Open CIlCUII 
. 
EXT PULSE ""bled 

MDdul.lign Soure. 

RF Off 

Rf ON 

RF ON 

Inttrlll: 400 Hz Of 1 kHz, ± 3\ lor 2{)-3crt: add ±O ,\/"C outside this 

""'. Exterllal: 1 voU peak causes IIldicated modulal1Ofl Index Intemal and 
External modulation soorces may be enabled Simultaneously. and combine 
linearly 
lnplft lmplianu: 600 oMIS nominal (560 oMIS nominal when EXT AM and 
EXT FM enabled simultaneously) 
ulerRlI MOIIMIIIIOII AllllatlalDl1: EXT HI/EXT LO indicator when tV peak, 
±2'lft is applied at MOO IN connector 02 to 100 kHz BW 

Memory 
Type: Non-volatile. Data is stored 2 years (typical) with power off 
Silt: 50 complete tront panel sellings 
Fe.lurn: Siore, recall , sequence 

Options Specifications 
Option -130: High Stability Crystal Oscillator 
O,lIon -132: Medium Stability Cryslal Oscillator 
See data under Reference Oscillator section 

0,1IC111 ,488: IEEE'488 Compalible Interface (standard on 6061A and 
6062A) 
Inl1ffaca: IEEE-488-1978 
Fllndions Controll.: All Iront panel controls except line power switch 
0.11 Out,vI: Instrument status, stored memory contents, instrument 
settled. Instrument 10 . option complement. tl'lCal/reject entry status. 
operating lime 
IlIIIiCitoll: Remote. Addressed, SRO 
1.ler1,ca F_KfI.ns: SH1 , AHI . T5, TEO. L3, LEO, SRl. LRt , PPO. OCt , 
on . co. Et 

D~ioI · 651 : Low Rate AC-coupled FM 
MIlI,,1I DmIlIH: 9.99 kHz 
Blllllwl~ 13 . 1): 0.5 Hz to 100 kHz (typical) 
Droop: 15' typical 00 7 Hz squarewave 
Milimull DC 11IpId: ± 10 mV 
Note: See also 6060B/AK lor enhanced low-rate FM capability 

O,lIon -830: Rear Only AF output and modulation inputs. Type N RF output 
connector on rear panel 

General Specilicalions 
Opmlint Tlmptr,llIr.: O"C to 500C 
Slor.ge Temp. r' llIr, : -4O"C to + 75"C 

Signal Generators 
6060 Series 

H .. Mllty I.,mUIII: 0-95" U9 to 3O"C, 0-75" 3O"C to 400c. 0-45" 400c 
105O't 
Anihllk I .... ): ,,"10,000 It 
I'twtr: 100, 120. 220. 240V at ± 1~. 47-63 Hz. (lor 400 Hz consult the 
factory) < 180 VA. «15VA standby with opt -130 
W'itiI: < 16 kg (351b) 
Silt: 13.3 em H x 43 2 em W x SO.8 em 0 (5.25 in x 17 in x 20 in) 
Eltll: Meets Mtl-STO 461B RE02. CE03. FCC Part 15{j), Class A 

RUf 1"1111 ConIllClOIl,NI Controls 
St .... ~: 
10 Mllz OUT: Connector to morulor intemal10 MHz reference 
REF lNTlEXT: Conlrolto enable REF IN connector and disabfe internal 
relerence 
REF IN: Connector to inpul externaf reference (see Reference Oscillator) 
Opfior. 
MOO IN, RF OUT: Pfeseru ooly if -830 is installed 
PULSE IN [6062-'1: Present Oflfy il -830 is InStalled 
IE EE-4B8 ee..ctor: Standard 00 6061 A and 6062A, optional on 60606 

Mod.ls 
60601 
6061A 
6062A 

Oplions 
6060A-130 High Stability Reference 
60601-132 Mid Stability Reference 
60601-411 IEEE-488 Interface (6060B only) 
60601-4181( IEEE-488 Inlerface (6060B only) 
60601-651 low-rate AC-FM (6060B, 6062Aooly) 
6061A-651 low-rate AC-FM (6061A only) 
60601-830 Rear 0utpu1 & MoWIation IflIUI (6060B. 6061A) 
6062-'-830 Rear Output & Modulation Input (6062A Oflly) 

Accessories IAI. set! pa.1 2141 
Y6001 Rack Mount Kif. includes 24- slides 
Y9100 Attenuator, 50 Ohm. 6 dB. BNC 
Y9101 Anenuator. 50 Ohm, 14 dB. BNC 
Y9102 Attenuator. 50 Ohm, 20 dB. BNC 
Y9103 50 Ohm Feedttvu Termination, BNC 
Y9111 3 It (O.91m) 500 Cable, BNC 
Y9112 611 (I _83m) SOO Cable. BNe 
Y9301 Min-Loss Pad, SOO to 750 
YY307 Adapter, N to BNC. 750 
YY301 Adapter, N to BNC, 500 
Y9315 Coaxial Gable. N male 
Y9J16 CaP. Non-shorting, BNC 
Y9317 son Termlnat lOll. N 

S.rvice & Support 
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Signal Generators 
6060A/ AN 

."w·t •• 

{NSN 6625-01-222-5(07) 6060A / AN 

6060A/AN Signal G .. ",lor/Oevialion Meier 

• 10 kHz 10 520 MHz 
• -127 dBm to +13 dBm 
• 500 kHz FM deviation 
• Built-in FM deviation meter for transmitter alignment 

The 6060A /AN combines the capabilities olille Fluke 60608. with the 
ability to measure FM deviation In one stand-alone UIlI! 

The Signal generator poruoo of this advanced unit has frequency range 
1rom 10kHz to 520 MHz, -+-13 dBm to -127 dBm OUtput amplitude range 
and AM and FM modulation 

The maximum f M deviation IS 500 kHz aJlowll'IQ the 6060AJAN 10 be 
used on many more applicatIonS than ILlSt VOICe cormUlicalions 

The user-interactive front panel provides Instant operator feedback and 
helps reduce entry errors. A convelllenl memory feature Will save you lime 
Also included standard afe IEEE-488 progranvnability and Reverse Power 
Protection. SurrOll'lding all these capabilities is excellent RF shielding 
And it is easy to service. 

The FM Oeviation measureme'lt capability included., the 6060AlAN 
furnishes an efleclive means to measure the peak de'llil101'1 (plus or mlOUS) 
of a frequency modula ted RF Slgflal. Simply comecllhe signal 01 inlerest 
at the Iront panel conoeclor prOVided lor this func tIOn, theo select the 
function and range. The result is displayed at the front panel. 

Speclficalions 

Specilicahons apply 1 hour after tum-on within operating lemperalUfe 
range. 

Fuquenq (l h·01llt OispllY) 
llinee: 0.01 MHz to 520 MHz 
II lI$Ihrtloa: 10 Hz 
ACQlrtey: Same as reference (see Reference) 
Ilder.IICe 

Internal: Accuracy wilhin 10 ppm of indicated frequency . Unit operates on 
an in ternal free-air 1 0 MHz crystal oscillator, aging <±0.5 ppm/month. 
<±5 ppm for 25"C, ± 25"C Frequency stability <±0.5 ppm/hcu 1 
hour after warm up. Internal reference signal (1 0 MHz TIL) available at 
rear connector 
Exter .. l: Accepts to MHz TIL signal 

Amplfludl (3 11l-0111t Display] 
IIlngl IllIIII ltll .. ): +13 (+13 peak on AM) to -127 dBm 
llaollllloll: 0.1 dB « , % or 1 nV In volts) 
Acalrxy: ±2 5 dB 
SGura: SWII: < 1 3, below -10 dBm 

Speclrtl Purity ICW MoR Oily) 
Spurious: <·35 dBc 
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Klr_lca:< -30 dBclrom 10 MHz to 520 MHz; < -26dBc fromO 01 MHz 
to 10 MHz 
lIulIIl Filii (peak II'l 0 05 kHz to 15kHz band) <200 Hz 
lluihli AM (In 0.05 kHz to 15 kHz band) < -50 dBc 

AIII,lihlil Modulltioll 12·0illl Display) 
O.pIII 111111' : 0\ to 99% 
llaohrt!OI: ,.. 
wracr- ±6\ 01 setllf'lQ for Internal rates. RF peak amplitude of +13 dBm 

~"" OiSiortiOl: < 5% THO al 50'1. AM for 1 kHz rate 
1111,,: 10 Hz to 20 kHz 
Elt.rllli lapul Lml: less than 10V peak-Io-peak mto 600 ohms 

frlilllOlCY M*llIiN (3-oilll Diqlllyl 
Omlliol ll'lIlS: 1 kHz 10 999kHz. 10 kHz to 99 9 kHz, and 100 kHz to 
500 kHz 
Maxi .. _ Om lliOl: 500 kHz at rates above 50 Hz. 50 kHz between 
frequencl!!S 01 0.1 MHz and 5 MHz and rates above 50 Hz 
llaolilliM; Three digits 
ACQlncy: 5,. for 1 kHz rate and > 1 kHz deViation 
Illta: 0 05 kHz to 100 kHz 
ErtInIllllfllllMI: less than 10V peak-to-peak II'lto 600 ohms 

'hnlltiNs..ct 
"lItrAI: 0 " kHz or 1 kHz. ± 5,. 
Eller ... l: ± 5'4 max; lV peak prOVides Indicated modulation Index Nominal 
Input Impedance IS 600 ohms 
MNII: Any combination 01 Internal AM . Internal FM. External AM, and 
External FM ModulatlOl'l may also be disabled. The noounal Input 
Impedance With both External AM and External FM enabled is 560 ohms 

omlli .. Mill!" 
FrlCllllIIty 11fIII!: 30 MHz to 500 MHz 
lapll Sigul lM I: 15 mV 10 5V rms 
11IpII 1..,.a1lCl: 50 ohms nominal 
MWItr .... 11.111"= Two ranges 01500 kHz and 50 0 kHz lull scale 
Ptlarity: Selectable ± peak 
MOII,IIII ... lIItl: 100 Hz 10 8 kHz 
Acalncy: ± S'4 01 full scale range Irom 100 Hz to 8 kHz 

General Specifications 
T.II,...lwrl: O"C to sere (32"F 10 122"F), operallng; -4O"C to 7O"C (-"O"F 
to 15/rF), non""tJperatlng 
H'lIi~ ity II .... : 0·95'4 non·condenstng. operatll'lQ 
Vi ~rll iOl: 5 Hz 10 15 Hz al 0 06 In, 15 Hz to 25 Hz at 0.04 in. and 25 Hz to 
55 Hz at 0.02 in. DA. non-operating 
SlIoc:k: Bench handling per Mil-T -28800c Class 5, Style E. non-operating 
E1tctreNl lldic Ctmptibijity: The radiated etnlSSlOOS lOduce < l /.N 01 the 
generator's Iltltput SIgnal mtoa I 'Inch diameter, two-tum loop, linch from 
any SUf1ace as measured II1 to a 50 otvn receiver Also compiles with the 
loltowtng standards 

CE03 01 Mll-STO-461B (power and mterconnectmg leads). 0.01 5 MHz 
to 50 MHz 
RE02 of Mll-STO-461B (1 4 kHz to 106Hz) 
FCC Part 15 (j). Class A 
CISPR " 

II.,.,. PIWIt Prelect" LmI: Up to 50 watts 110m a 50 ohm soorce, 0.01 
MHz to 520 MHz. Will Withstand up to 25V de Protection not provided 
when tnStf\A'Tletlt IS 011 
IEEE-4881nttrtace FundlOIl (iEEE Std 488-1978). SHI. AHI. T5, TEO, L3, 
lEO, SRI , Rll , ppo, DC1 , on , co, and El 
Sin: 43 em W x 13 3 em H x 55 3em 0 (17 in x 5 25)(21.8) 
PowIt: 115V, 230V ac ± IOft. 47 Hz to 400 Hz, < 100 watts 
Wlillit: < 18 2 kg (40 fb) 
&:Ili.at," IlIlml: After calibfatlOn, the equipment shall meet each 
performance requirement within the tolerance specified for a petlod of 9 
mooths 



Supplemenl,1 Characler;slics 
The IOIlOWlIlQ charactenslicsare provided loassis! in the application 01 

the instrument and to describe the typical performance that can be 
expected. 
Fr~~.ncy Swild llll SpIIII: < 150 ms to bewithin 100 Hz of linallrequency 
Ampl itucl. Swildlill S,...: < lOOms to be within 0.1 dB ollinal amplitude 
Ampl;lu •• R .... : Programmable 10 +19 dBm and ' 147.4 dBm, usable to 
+15 dBm. fixed-Range , selected by Special Function, allows for more 
than 12 d8 of vernier without switching the attenuator 
AM Accurl~: ±(2\ + 4\ of selting) for internal rates, for depths 9010 or 
less and peak amplitude of +13 dBm or less 
AM Di, 'ortlon: < 1.5% THD to 30% AM , <30\ to 70' AM , < 5% 10 90' 
AM al intemal rates 
Inellllfllli FM: <a. 31m for intemal rates and J041t AM 
FM A"un",: ±7,. for rates from 0.3 to 20 kHz > 1 kHz deviation 10 >0.4 
MHz 
FM Olltorllon: < I '" THO for rates of 0.3 kHz to 20 kHz, 1 kHz to 99.9 kHz 
devialioo for fo > 5 MHz 
I.ci •• mal AM: < 1" AM al 1 kHz rate, for the maximum devialion or 50 
kHz, whichever is less 
Rui~1II1 Fill (nns in 0.3 kHz 10 3 kHz Band): < 15 Hz from 24510 520 MHZ; 
< 30 Hz elsewhere 
Rul.ul Fill (nns in 0.05 kHz to 15 kHz Band): < 30 Hz from 24510 520 
MHz; < 60 Hz elsewhere 
NalH (a120 kHz offsel): < -113 dBc/Hz (except < -107 dBc/Hz beIow245 
MHz) 
SpuriMS: < -60 dBc foroffsels greater than 10 kHz. Fixed frequency spurs 
are < -60 dBc or < -1 40 dBm, whichever is larger 
Ex\1fllll 111 ... 111I0Il: AoouncJatM indicate when a tV peak signal is 
applied. ±2'. over a 0.02 kHz 10 100 kHz band 
Ol'lilliDlllllm r Ace.rxy: ±5' 01 reading ±1 COLrlt for rates between 100 
Hz and to kHz 
IEEUBB fnt.ria: All controls except the power switch and the 
in ternal/external reference switch are remotely programmable via IEEE 
Std 488-1978 

Signal Generators 

Model 
6060A/AN Synthesized Signal Generator 

Oplions 
60608-130 High Stab~ity Reference 
60608·13l Mid Stability Reference 

Accessories (AI .. SIt,... l841 

Y6001 Rack Mount Kit , InCludes 24~ slides 
Y9100 Attenuatof. 50 Ohm, 6 dB, BNC 
Y9101 Attenuator, 50 Ohm. 14 dB. BNC 
Y9102 AUenuator, 50 Ohm, 20 dB, BNC 
Y9103 50 Ohm Feedthru Termination, BNC 
Y9111 3 II (0.91 m) son Cable, BNC 
Y911l 6 II (1 .83m) son Gable. BNC 
Y9301 Min-loss Pad, 500 10 750 
Y9301 Adapter. N 10 BNC, 150 
Y9308 Adapter, N to BNC, 500 
Y9315 Coaxial Cable, N Male 
Y93 16 cap. Non-shorting, BNC 
Y9317 son Termination. N 

6060A/AN 
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6060B/ AK 

6060B/ AK: Pilger & Communicaltons Teslmg Signil GenellillOf 

• 10 kHz 10 1050 MHz 
• ± 1 dB Absolute l evel Accuracy from +13dBm 10 -127 dBm 
• Residual FM < 8 Hz at 500 MHz 
• RFl leakage < 0.5 microvolts 
• Compatible with digital paging codes 
• 50 location non-volatile memory 

The 6060B/AK is a special-p!XpOSe version ollhe 60608. thaI has 
improved noise characteristics and enhanced Frequency Modulation 
capabilities. It is designed lor radio communicattonS testing: in particular. 
applications in which digital signaling using FSK is used in addition to 
YOlce . 

This enhanced modulation characteristic 01 the 6060B/AK enables it to 
work well with digital squelch and digital paging systems. It will 
accommodate very low rale paging codes including Motorola, GoIay
Sequential Code (GSC) NEe, NIT and Bril i$h- Post-Olfice-Code
Standardization-Advisory-Group (POCSAG). 

Specifications 

FrllllltllCY 
Fr~1IfIIq' R .... : 10 kHzlO 1 050 MHz. Output frequency is displayed on an 
8'h-digit display 
FrMlIItICf RaollliH: 10 Hz 
SWifcIIill SlIM: > 100 ms typical (wilhin ± l oo Hz of selected value) 
Fnqu'lIq ACCllr1Cy: Relerenced to internal free-air 10 MHz crystal 
osc~lIator, <±O,S ppm/month: <±5 ppm for 25"C ± 25"C (see also 
Op tIOns -130 and -132). Internal 10 MHzreferencesinew3ve ootpot signal 
available at rear panel 

Allpli ... 
Aliplil»U Rill': -127 to +13 dBm (+13 dBm peak on AM), withoverrange 
to -147 and +19 dBm, displayed on a 31h-digit display. FIXed-range 
output , selected by special function , allows more than 12 dB of vernier 
without attenuator switching 
Ampl.i,"' RllohrliOl: 0,1 dB, Annunciators for dB, dBm, V, mY, and IJY 
jlfOVlded on the display 
Swittllial Spall: < 100 msec typical (within 0.1 dB 01 selected value) 
Amplilllll Accuracy: ± 1.0 dB 0.4-10SO MHz (2O"C ± 5"C) 
OllpllllllplG"": SO ohms, nominal 
DI\pIrI SWR: <2.0: < 1.5 below 1 dBm ~ kHz 

SpecIr11 "'rily 
Spurllhl&: < -SO dBc foroflsets greater than 10 kHz, (-55 dBc < 100 kHz) 
Nlnllllilts: < -30 dBc (-25 dBc < 1{)() kHz) 
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Ru iNl FII (0.3 to 3 kHz band): < B HznTIS lrom 245 to 512 MHz: < 16 Hz 
nTIS elsewhere 
RIII",1 Filii (0.05 to 15 kHz band): < 12 Hz rms from 245 10 51 2 MHz: 
<24 Hz rms elsewhere 
Ruillnl AM: 0, I" rms(-60 dBc) in 0.05 to 15 kHz band (-55 dBc < 100 
kHz) 

Typicli ssa PMu Nliu @ 50o MNz {willi 1""'111 rlflrllaj 

·lD 

·ID 
. ., 

·11' 

· '21 

· '30 

u,iilllllllllllWiM 

...... 
..... 

1,\ 

10 1111 10' 

0IbII fn. CIrrIII' 

\. 

" ". ". 

0.,.. RI" 0 t099'lt. with 1" resolution (displayed on 2-digit lront panel 
display) 
Acalrxy: ± (2' + 4' of setting), for 0.1 to 3 kHz rales. depths to 90' , 
and peak amplitude 01 < +13 dBm 
OiSlDf1i .. :< 1.5' THO . to 30" AM: < 3' THO, to 70' AM:<5"4 THO. to 
9Ott. AM for < 9SO MHz and levels < +8.0 dBm 
~ 20 Hz 103OkHz, 3dB 
IICiIIIItII FI: < 0.3 I", for internal rates and < 30\0 AM 

FnrllllIIKY I _I ... 
Ol'lilli .. R,.a: 100 10 999 Hz: 1 to 9,99 kHz: and 10 to 99.9 kHz 
(displayed on 2-digit fron l panel display) 
Mui._ ol'liltiOl: l esser of 99.9 kHz and 21mloabove 245 MHz, or2lm(fo 
+800) below 245 MHz, where 10 is in MHz and 1m in kHz (10-100)13 kHz 
below 0.-4 MHz(fo in kHz! 
Acalrxy: ± 7' lor rates 0 0.3 to 20 kHz (0.3 to 1 kHz lor 10 < 0.-4 MHz) 
Olatlrtiea: < 1' THO for rates of 0.3 to 2(1 kHz (0.3 to 1 kHz lor 10 < 0.4 
MHz) and > 100 Hz devialim 
a.twiIIIk (3 dB) 0.5 Hz-100 kHz lor >400 kHz carrier frequency 
Orllfl: 15"4 on a 10 Hz squarewave 
IIC .... I AI: < 1' AM at 1 kHz rate and deviat ion 01 SO kHz 

MDllul1lloll SoIrct 
lilfilll: 400 Hz and 1 kHz, ± 3' lor 2O"C to 3O"C (add ± 0.1"41"C outside 
this range). Selectable from the front panel 
Exllnlt: 1 voll peak input (MOO IN BOC) provides indicated modulation 
index. Input impedance = 600 oIvns. nominal 
lIo1i1a: tNTAM: INTFM: EXTAM; EXTFM: INTAM and FM: EXTAM and 
FM: and INT(AM iVld/or FM) and EXT{AM andfor FM ), in all nine 
combinations. Input iqJedance = 560oIvns, nominal, when EXTAM and 
FM are both enabled 
SIIb-NtrllMJc Extttul RellrIIIct 
1.,.1: 1, 2, 2.5, 5, and 10 MHz, 0.310 4Y pop sine or squarewave in to 50 
oIvns (nominal) 
I.,. c-w: BNC on rear panel 

N .. VNtiIi Me.ry 
OucrlptlM; Up 10 SO Ironl panel control settings can be retained for 2 
years. Battery power is used when the 6060BJAK is in slandby or the 
power cord is not attached 



RMfa. I'llWIt' I'rDtldili 
I'rIIldllllml: Up to SO walts from a 50 ohm scnce Of 50V dc. from 10 
kHz to 1050 MHz (de blocking capacitor at output) 
Tri, ' RtII\: Flashing RFOFF arnn:ialor indicates a tripped condition. 
Pushing RFON/OFF bunonon Ironl panel will reset the output. Protection 
is flO! provided when the instnKnel'll is in all 

Option Speciflcalions 
All options are factory inslaJiable only. 

Hllb Stlbility R,I., .. OptlOi (-1301 
At'III R.II: <±S x 10-,olday. alter 21 days 
T.II,.nt.r. Sta.,1Ii1y: <±2 x 10-"1-t. Oven remains powered during 
standby 
1_111111111: Mounts inside rear panel: includes auxiliary power supply 

MI. Sltbility Rd,TtIICI OpliH (-1321 
Ali", R ... : ±5 x IO-I/mo, aller 21 days 
T ......... SIMIIIty: ± 1 )( 10-1 (0" to serq 
IEEE·488 Clllllplfiblt IIIfIffIcI OpliM , .. 881 
F.tl .. : All front panel controls except the power switch are program
mable via the IEEE'488 interlace. Instr\lTle'll status is also available 
remotely. The6060BfAK supports the following IEEE' 488 ll1lCtiorts SH1 , 
AH 1. T5, LJ, SRI , Rl1 . PPO, DCl. DT1 . CO, E2 

Rill' IIf 0 .... MOD '''' Optitl (-8301 
DllCripli .. : Moves front panel RF OUTPUT and MOO INPUT COMeCtors to 
the rear panel 

General Specifications 

TI.,IIIIIII: 0 to SO"C, Gpef3ting; -40 to 75"C, non-operating "-iIJ: I to 95" RH to 3O"C; 0 to 75" RH to SO"C, operating 
Ahilll*: 3,OSOm (10.000 feel) , operating 
SIIod.1II Vintlll: Per Mll-T-288OOC, except spectral purity may be 
degraded ; 5 10 15Hz at 0,06 in: 15 to 25 Hz at 0.04 in: and 25 to 55 Hz al 
0.02 in 

Signal Generators 
6060B/AK 

EMI: Radiated emissionsinduce < 0.5pV at output frequency into a I inch 
diameter, 2 tum loop, 1 inch from any surtace as mea5lI"ed into a SO ohm 
receiver. Also compliance with the following slandards: 
CE03, Mil STO 461 B Power and interconnecting leads, 0.015 to 50 MHz: 
RE02, Mil STO 461B 14 kHz to 10 GHz, method RE02-1 and RE02-2 of 
Mil S10 462: FCC Part 15 (i) , Class A; 
PtwIr: l00V, 12QV, 2OOV, 240V at ± 10'J0, 47 to 63 Hz, < 180 VA; < 15 
VA standby with Option -130 
Sill: SO,8 em l x 43.1 em W x 13 .3 em H (20 in l x 17 in W x 5110 in H) 
Wlilli: < 15.9 kg (35Ib) 

Mod,l 
6060B/ AI( Signal Generator 

Options 
60601-130 High Slab~ i ty Reference 
60601-132 Mid Stability Reference 
60601-411 IEEE-488lnteriace 
60601-130 Rear Outpu1 and Moc'AJlation Input 

Accessories fAI .. '" ,ag. 2301 

Y6001 Rack MOUlt Kit, includes 24~ slides 
Y9100 AtteroatOf, SO otwn, 6 dB, BNC 
Y9101 AllenuatOf, 50 Qtwn, 14 dB, BNC 
Y9102 AlleroatOf, 50 Otwn, 2Q dB, BNC 
Y9103 50 Otwn FeedtlwlJ Temlination, SNC 
Y9111 3 ft(0 .91m) 500 cable, BNC 
Y911l 6 It (1.83m) 500 Cable, BNC 
n301 Min-loss Pad, 500 to 750 
Y9301 Adapter, N to SNC, 750 
Y9301 Adapter, N 10 SNC, soo 
Y9315 Coaxial Cable, N male 
Y9316 Cap, Non-shorting, SHC 
Y9311 500 Termination, N 
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6070A/ 6071A. IO 520 MHz or 1040 MHz 

DOD 
DOD 
-'J ., 0 

o[J 
. !i 0 

• Non-harmonicspl.fiousoutputs: -90dBc to -l00dBc 10520 MHz 
• Precision digital sweep 
• Front panel memory 
• AM, FM, ¢M modulation 
• Responsive spin knob tuning 
• low output VSWR and optional reverse-power protection 
• Relat ive amplitude and frequency mode 

Design innovations in the GOlOA and 60liA combine the prec.SIOfI 
resolution iIIld setabihly of a synlhestZef With the low-noise pet10rmance 
01 the best open-loop SIgnal gener3100 011 the maf1(et And these two 
state-oHIle-art Instruments were developed to becompeillively poced as 
well as cost effecll'le In other ways. 

The 60lDA and 6011A ale progranvnable and directly compatible With 
IEEE SId 1188-1978 With them , you may make sophisticated tests and 
measurements rapidly and with great precision On VHF and UHF 
receivers you can measure selectivity, sensitivity. mtermodulation 
distortion. AM rejecllOn, AGe response, audio hum, noise and distortion, 
and SINAO ratio Or you can align a discriminator or check IF response 
USIng the digital sweep feature 

Spectral purity IS excellent Spooous outputs, those not related 
harmofllcaJly to either the carrier frequency or the power line Jreqoency, 
areon the order of -90 dBc to -I 00 dBc to 520 MHz and -84 dBc above 520 
MHz The typical broadband noIse floor IS a comlortable -150 dBc per Hz. 
and the single sideband phase-noise is typically -138 d8c per Hz at 20 kHz 
ollset from a 500 MHz carrier. These specilicatlons. by any standard. 
reflect a truly excellent level of spectral purity. 

AM. fM . ¢M Modulation 
Amplitude modulation depth can be set Irom 0'4 to 99.9'4 11101 '4 

steps. External de coupling IS provided for ievtllf'lg. extending band'wM:llhs 
down to dc, or prOViding analog control 01 output amplitude. 

Frequency or phase modulation can be set With deVIations up to 1 MHz 
or 100 radians respectively, depending on lhe rt frequency . ExceptionaHy 
wide deviation is made possible by a high deviation mode that IS 
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6070A 

automatically actIVated when reqUIred External. dc-coupled FM is 
available lor phase lockIng the inslrumenlto another source That extends 
the maJtlmum deViation at low rates. and prOVides for analog sweeping 
with an external Signal 

Simultaneous AM-+FM or AM+¢M IS available internally or 1rom 
in ternal-external ccmblnalloos. The Internal modulation oscillator covers a 
wide range of JrequencteS. It can be continually varied from 20 Hz to 200 
kHz, with an overrange capability extendIng it Irom I Hz to 255 kHz in 
steps of approxinately 01 '4 

The modulatlOl'l oscillator output IS available at a front panel connector. 
This prOVIdes you With an audio source separatefrorn the rt output Typical 
total hafTTlOf1lC dlstorlKlO IS 0.05'4 

IEEE·488Inlert,,, 
No optKlO is required to make the 6070A or 6071 A compatible with 

IEEE Std 488-1978, the capability IS buill In And all of the Junctions that 
may be controlled Irorn the !root panel manually are also controllable 
remotely In an IEEE-488 system. except lor tl)ffirng power.on.and 011 and 
controlling the modulatlOO signal output level. Status IndICators are. 
Remote. Addressed, and SRO. Interface Junctions are: SH 1. AH 1, T6, l3. 
SRI , RlI , DCI , OTt . CO, E2. 

Precision Oigil.1 Sweep 
Versallie sweep modes let you charactenze deVICes such as wideband 

amplifiers. narrow-band crystallilters. and other rt components Repeli
live. smgle, or manual modes are avaIlable With either symmetrical or 
asymetncal sweeps. Fivesweep step intervals between 20 ms and 500ms 
may be selected A colocldental 0 to 10V staIrcase sweep Signal is 
available at an output connector to drive X-Y recorders or oscilloscopes. 
Another rear-panel OUtput signal provides Z-axis blanking lor oscilloscopes 
or a pen-lift SIgnal lor X-V recorders. 

fronl P,nel Program Memor'j 
Up to nine different combinations of Iront -panel control settings may be 

Stored and later recalled Up 10 50 comblnallons may be stored In a 
non-volatile memory USing Option -570 ThIs feature reduces errors and 
saves time In making common measurements. 



Responsive Spin· Knob Tuning 
In addition to the simple keystroke operation and layout of the 

front-panel COOlrols, a high-inertia. magnetically detented, optically 
coupled knob provides analog convenience when continoous adjustments 
are required. It may be used to select frequency, amplitude, or modulation. 
Each complete tum gives you 25 increments or decrements. depending on 
direction of rotation. 

low OUlput VSWR and Optionat Reverse·Power Protection 
The rf output impedallCeol the G07DA and G07lA is SO ohms with a low 

source VSWR 10 minimize the effects 01 signals reflected from loads having 
a high VSWR. Option -870 protects the output circuits from being 
damaged when connected to a transceiver that accidentally transmits 
power. 

Relative Units 
A relative-amplitude mode makes it easy to compensate for cable loss, 

attenuation in the rt output. make linearity tests on detectors and 
amplifiers. and measure AGe characteristics. Oulpullevels are selectable 
in 0.1 dB steps, all the way from -140 dBm to +19 dBm fOf frequencies up 
to 520 MHz (+13 dBm above 520 MHz). Flatness is typically ± 0.2 dB 
from 200 kHz to 520 MHz, ±0.3 dB to 1040 MHz. 

Besides otfering 1 Hz resolution up to 520 MHz (2 Hz above 520 MHz), 
a relative-freqttenCy mode allows you to display specific freqttenCies above 
and below a selected center frequency. It makes testing the frequency 
response of filters and IF strips easy. 

Specifications 

Specifications fOf frequencies above 520 MHz apply to GOllA only. 

Frequency 
6010A Rlnl" : 0.2 to 519.999 999 MHz 
6011A Ring,,: 0.2 to 1039.999 998 MHz 
6010A ResohdiOll: t Hz 
6011A ResohlliOll: 1 Hz «520 MH z) . 2 Hz (~520 MHz) 
Accuncy & Slibilily: Same as Reference OscifiatOf 

Reference Oscill"or 
'nl.r~.' SIIMIr': 10 MHz Quartz oscillatOf. Aging rate ";;;;±0.5 ppm/month. 
Temperature effects: <±5 ppm 0 to 500c instrument ambient (relat ive to 
25'C) 
Option -130: 10 MHz ovenired osciUatOf. (See options) 
External: 1. 2. 2.5. 5. 10 MHz input. Level required is 0.3 to 4.0V pp 
sinewave or squarewave. Input impedance is 50 ohms. External reference 
is automatically switched in when connected 
R.f.rence Output: 10 MHz TIL level 

Spectnl Purity 
All specifications are with High Oeviation mode off 

SSB Phase Noise 

SS8 PhasII Noise lor CW .II1II AM MOIIa: !. BcJHl) 

tarrier Frquncy 0II1II Fr.....,cy. n. CIrriii' 

' .... 100 III "" 5kHz 20 U z > aMru 

0.2 to 62.5 MHz ·15 ·85 ·106 ·123 ·129 
62.5 to 125 MHz ·94 ·100 ·125 ·UO ·144 
125 10 250 MHz ·88 .,. -121 ·'38 -144 
250 10 520 MHz ·62 ·88 -liS .,,, -1 44 
520 10 1040 MHz ·76 ·62 .,,, .,,. ·'38 
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,. 

Gutr"'Iead 500 MHz 

10' 10' 10> lit' 1(/1' 
Olfut FrtQuencW, lrom carrier IlIzl 

Rtslnal FM lor CW , .. Fill Mom 1Hz rllll 

,. 
O.l lt 3 kHf M 0.5' It 15 U z ~ 

0.2 to 62.5 MHz 
62.5 to 125 MHz 
125 to 250 MHz 
250 10 520 MHz 
520 10 1040 MHz 

3.' 
0.3 
0.85 
1.1 
3.4 

'Typically lhe same /0( 0.0210 15 kHz bandwldt". 

' .0 
0.75 
1.3 
2.' 
' .0 

Resl'IIIJ AM: ,.;;;;0.02% rms (-74 dBc) in a 0.05 to 15 kHz post-detection 
baodwidlh, referred to l00,"sinewave modulation. Typically the same in a 
0.02 10 15 kHz post-detection bandwidth 
SlIIIriOlll Sillllls l~kJ 

tarriar FI...-y 11 .. , 

RtllliMUi, " o. 200 62.5 ' 25 2" '" tarrier Fr...., [101 OH, .H, .H, ... .H, 
II 62.5 11 125 " 250 ,, 520 " 1040 .H, .H, .H, ." .H, 

Non·H armoRIC 
> 10 kHz offsel ·90 ·'00 ." ·OJ ·84 
550 Hz 10 10 kHz ollset ·70 ·82 · 76 · 70 ·64 

Power lille. Olsplay. .,",,"," ·56 ·68 ·62 ·56 ·50 
<S5O Hz ollset 

Sub'HannonlC 
1012. 31012. 51012 offset NlA NlA NlA NlA .J5 

Harmonic (6070A) 
tao 2fa. 31a offset , 
>+ 13 dBm ·30 ·30 ·30 ·25 NlA 
';;;+13 dBm .J5 .J5 .J5 .J5 'IA 
HannonlC (607IA) 
fa. 2fa. 31a offset. 
>+ 13 dBm ·30 ·30 ·25 ·20 'IA 
';;;+13 dBm ." ." .J5 .J5 ·25 

Oot'"'t 
VOIIiI' LMI R .... : ·140 dBm to +19 dBm for frequencies up 10 520 MHz. 
Above 520 MHz (GOllA). -140 dBm to +13 dBm 
RtSGl utiOl: 0.1 dB or 1'4 01 voltage 

Accuncy (~81 

0",", 0.2 II 520 MHz 5Z0 II 1040 MHz 

+19 10 +13 dBm 
± I .O 

NlA 
+13 to ·127 dBm ± 1.5 
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Dvtplt lMI Acanq 11 ·121 ~BII 

· 2 ~I S~.llIIits 

*1 __ I 

, r- '= ~ ·10 
I 

·2 ~I SlIKifIcItI. 1I11l11 

ZIG 'DO .. '" 
,. 

FnIJ · I'" 
. TYP'C_I .mp#tude o.f. ",..,ured II 127 d8m. 75 .. of 'h' units me"u(~ 

within ,,,, shlded ., ••. The 0/11., lines (~.s.nt worsl-CU' ",.Uur" mttfl Is. 

0111,.. ' .... Ia: 50 ohms, nominal 
'W, -- 1.% 11 5Z8 llil SZl Il IMD I II 
~7 dBm 2.0 2.5 
<+7 dBm 1.5 2.0 

A""lituit M_lltill 
AM o.,tII: 0 1099.9\ in 0.1'110 steps 
AM Accuracy: 11 ...... '11' ExtIraI) 

'"'''' .... .... - ...... ....-.. -0.2 10 5 MHz ~1 kHz < ... +5" . -no 
5 to 520 MHz ""IU < ... ." 
520 10 1040 MHz Q kHz .,'" ." 

AM Dlstartiol 

Clrr .... II .... .... - ...... f- ,.,.. 30 II ,0-. 10 II lin. 
0.2 to 5 MHz " , kHz <2'4 <5, "'" 5 to S20 MHz '" 'IU <1.5" <-'" "'" 520 to IOtO MHz '" 'IU <2'4 "'" <5, 

.1 '","' _1·3 "I 

""'" .... •• , ..... . EnIrIII ...... .... ""- ""-
0.2 to 5 101Hz "'" 20Hz 108 kHz OClo8kHz 
5 10 520 MHz """' 20 Hz to 50 Hz DC 1050kHz 
S20 to lGtO MHz "'" 20 Hz 1050kHz DC 10 50 kHz 

IKIMItIJ fM,1w 30%.11: 0.3 II: modulation frequency 101' < 520 MHz; 0.6 
It modulation frequency for >520 MHz 

Frtqnncy MlllliiallOi 
Mulmum Pu. FrlllllllCY OniIIiOll,.Hll 

FrlllUllCY " .... ACF . . ...... II ocr . ...... " 
0.2 10 62.5 MHz 999 or I .... (520-10) '99 
62 5 to 125 MHz 199 or I .... Ie I. or 999 
125 10 250 Mliz '-99 or I .... Ie f. or 199 
250 10 520 Mliz 999 or I .... I. I. or '-99 
520 10 1001 MHz 999 or I ... . 10 10 or 999 
to .. Output IrfHlu,ncy m meg,hertz 
r;., .. Modula tion frequenc~ In kilohertz 
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Fill Om, llt. Ruaillfl": 100 Hz lor < 100kHz devialloo, I kHz lor ~1 00 
kHz deviatlOl'l 
Fill Dm,HDII AccurKy: (Internal or external) 10", al 400 Hz or I kHz 
modulatioo rate: ± 13' at 0.3 to 50 kHz modulation ra le (Including 
lIatness) 

FM Tl lal HUNlLie OidGrtio. 

DCfllllll ... 011 - .. II" DmItiIl; 
OCfllllll .. _ .... 

on D.S" · Do 01 D.S" · 

0210 625MHz 075' pel' 100 kHZ deY 1 210 pel' 100 kHz deY 
62 5 to 125 MHz 3 QIA, pel' 100 kHz deY 
125 to 250 MHz I 5'11 pel' 100 kHz deY ,,. (600+10) .. 
250 10 520 MHz 075" per 100 kHz de¥ per 100 kHz dtv 
520 10 lQ.40 Nliz 0375'11 pel' 100 kHz de¥ 

-r. - Output frequency In megahertz 

FM SflUI IIIlIfwlm 1-3 ~B I: 20 Hz to 250 kHz Internal or ac coupled 
external. Dc to 250 kHz de coupled external 
Cm.t FuqlllllCy AccIncy IDCFM 1lfI1; Same as relerence oscillator 

Ctlller Frequency Au.rlCy IOCFM On)· 

IIIqIII Ff1IIIIIICY " .... llitill AcalrICJ TrJicai Sta,nllV 
02 to 625 Mliz ±I kHz 50 Hz/mtn 
625 10 125 MHz ±250 Hz 12 5 Hz/IYWI 
125 to 250 MHz ±500 Hz 25 HlImtn 
250 to 520 MHz ± 1 kHz 50 HZ/mtn 
520 to 1040 MHz ± 2 kHz 100 Hz/mill . 

Itcl4enli,l AM: E;0.5' (-52 dBc) lor deviations up 1050kHz at 1 kHz rate 
(single sideband) component referred to sinewave modUlation 

PIlla ""llIiII 
DlYiltiOll . .. Didlr1i011 

IIIIl Pat TItI1 II.,. ... Dilllrlill , . 11111111 _f_ ...... 111 Dnlllill W'1ItI "il~ Onillill Ill .. ..... RIIII .. " O • 
0210625 MHz 999 05" f075xI0~ xf ... )' 
62 5 10 125 MHz '99 05" (3 0 .'O-~ xfm )' 

125 to 250 MHz '99 05" (1 5 xlo-~ xf ... ) .. ,,. 
250 10 520 Nit! 999 05" (0 75 xlo-~ xf ... ) ' 
520 10 lo.tO NItt 999 05'" (0 375 .10"' 111 ... )' 

¢ M H_ lIIilll: 0.01 radian for < 10 radians, 0.1 radian lor ;;>'10 radians 
¢ M Dtvi' lian AUMrlty: (Internal Of external) ± 10% at 400 Hz or I kHz 
modulation ra le; ± 13'l1o at 0.3 to 3 kHz modulation rate (includlflg 
Ilatness) 
¢ M SllUllllMwlm (.J U ): 0.02 to 12 kHl Internal or 3Ccoupledexternal 
Dc to 12 kHz external de coupled 
IICI*IIaI AM; E;O 5' (-52 dBc) for devatlOl'lS up to 50 radians at a 1 kHz 
rate (single SIdeband component referred to Slnewave modulation) 

Monillioll Slallli SOOtct 
MDlles; AM . FM, ¢M. AM + FM, AM +¢M 
H .... : 0.02 kHz to 200 kHz 
Fuq.lacy ACCllncy: ±J' for 21rC to 3O"'C ambienl temperature range Add 
0.1'1. per degree C outside that range 
lotll Her" DidlrtlN: < 015" from 0 2 kHz to 100 kHz; < 0 2' below 
0.2 kHz and aIxwe 100 kHz 
Oltpil lMl; OV to 2V peak 10 peak Into 6000 
0" 1.,..1ct: 6000, nominal via Ironl panel BNC coonector 



uternal .. lIIIulafioll .... 
Lml: tV peak lor specified AM, FM , or ¢M acancy 
hnptUa: 6000. nominal 
Couplilll: AC or DC 

SWitch!1II n"" 
frlqulncy: < 85 ms Irom last controller command « 35 ms for most small 
changes) until frequency has seWed to within 100 Hz ollinal value. 
Applies to frequency changes only 
Lml: < SO ms Irom lasl controller command. Applies to level changesonly 

frlCluency Sweep 
SWHP Maclea: AuIO. Single. Manual 
Swnp FunctiD"': Symmetrical sweep, asymmetrical sweep, sweep speed 
0.1. Entry: Sweep width, sweep increment 
Sweep Spntl: Approximately 20 ms. 50 ms. lOOms, 200 ms, 500 ms, per 
il'lCrement s"'r Olllpul: 0 to +10V . up 10 1 OOO·point stepped ramp. Available al front 
pane aNC COMector 
ftnlilt/ l Alii Blinking: TIL outputleve! at fear panel BNC connector High 
ooring sweep retrace and when sweep IS 011 

M,""" III...,., FUlda StOf8, recall , insert above, delete. top 
LocaUol$: 9 standard, volatile: Optioo'570 50 noo-YOIatile. Froot piWleI 
set-ups can be stored in each location and later re--talled 

Atmot. Prll9rllllllll 
'IIerflce: IEEE-488 
Fuldl, .. CllllnllM: Alilront-panel controls except line power switch and 
modulation output amplitude (MOO OUT) 
SIIbIs IMalOrl: Remote. Addressed. SRO 
IlII1rtact FIIKtIoaa: SHI . AHI . T6, l3. SRI . Rll . DCI . DTI . CO. E2 

Oplion Specilicalions 
10 MHz Omu. Olelll.lor (-1301 
Aging rate <±5 x 10-10 per day after a 21-day warmup. Temperature 
effects: <±2 x 10-"/"C 

Non·Vol.tlll MlmD'l [·5101 . 
50 locations; operational features same as standard leatures. Data IS 
stored with built in battery when power is off 

Alit Af Output (-8301 
Type N rf output connector available on rear panel 

Auxili.ry Rf OatJllt(·83 I I 
Greater thall -18 dBm. available at rear panel8NC. Impedance. 50 otvns 

RIVIfA PIWIr PrDltdioll ·8101 
Up to SOwatts Irom a SO ohm sourceoverO.2to 1040 MHL Will withstand 
up to SOV de 

PillA Monl.tiM (·9501 
Adds pulse modulation to 6070A ooly. Fast 25 ns riselfall times with 
on/oil ratio of 40 to 60 dB depending of carrier frequency 

General Specilicalions 
EMI: Meets Mll-sm 46lA RE02 and CE03. and Mtl-l-6181D Sections 
4.3.1 and 4.3.2 lor both narrowband and broadband tests. RF leakage: 
less tl\an 3J)V is induced into a two-tum. 1 inchdiarneler loop 1 inch away 
from any surtace and mea5IKed into a SOO receiver 
T...,.m.rl: O"C to 5O"C. operating; -4O"C to + 15"C. non-operating 

Signal Generators 

Rel,1ivI KIIINfty: ~5"to 25"C: Q 5" to 5O"C 
AIIim*: ~10 .000 feet 

S070A/ S071A 

POWItr: 100. 120. 200. 240V at ± 10'4 47 to 63 Hz; 125 walls typical. For 
400 Hz operatlOl'l consoh your FILJI(e representative 
Sill: 13.3 em H x 43 2 em W x 54.6 em 0 from froot panel to rear handle 
(S.2Sm H x 17.0inWx21 511'10) 
Weli llt: 27.7 kg (61Ib, 
SlIIIy: CSA 556B certllied 
IlICh,,.: Operalo(S manual. service manual. power cord. serialized and 
dated calibration certdicate 

Models 
6010A Synthesized Sig Gen (0.2-520 MHz) 
601lA Synthesized Sig Gen (0.2-1040 MHz) 

Oplions 
601XA·130 Ovenized Reference Oscillator 
607XA·510 NOIl'VoIatile Memory 
601XA·nO Rear RF Output 
601XA-131 AUXI liary RF Output 
607XA-l l 0 Reverse Power ProtectlOl'l 
6070A·950 Pulse ModulallOl'l 

Accessnries (AISI_ JIll' 2141 

Y6001 Rack Mtult KIt. tOCludes 248 slides 
Y9100 AUen.tatDf. SO Ohm. 6 dB, BNC 
Y9101 AUenuatDf, SO Ohm, 14 dB, BNC 
Y9102 AllenuatDf. SO Ohm. 20 dB , BNC 
Y9103 SO Ohm Feedthru Termination, BNC 
Y91 11 3 It (0 91 m) 500 Cable. BNC 
Y9112 61t (1.83m) SOO Cable, BNC 
Y9308 Adapter. N 10 BNC. 500 
Y9315 CoaxIal cable. N maJe 
Y9316 Cap, Non-shorting, BNC 
Y9311 SOO Termlflat lOl'l, N 

Service & Support 
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Signal Generator 
60llA 
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601lA Signal G"eralors 
• 0.1 Hz (7-digit) resolution to 110 kHz; 10 Hz resolut ion to 

11 MHz 
• StOfage of up to 9 different frequencies 
• Residual noise -50 dBc 
• Harmonics -35 to -50 dBc 
• level flatness :: 0.5 dB 
• Frequency switching 2 ms 

The 601lA has an OulptJllmpedance 01 SO ohms (15 ohms optional) 
over the entire frequency range of 10 Hz 10 11 MHz. seleclablewllhO 1 
Hz (7-dlgi t) resolution to 110 kHz. 10 Hz resolution \0 11 MHz. 
Frequency is displayed using a 7-digit LED readout. The rms output 
voltage mto a 50 ohm load ranges from 400JlV to 5Vor tOV rms m\o an 
open cirCUit or high Impedance load . Referred to 1 rnlUiwan In a 50 
ohm load. ranges from -55 dBm \0 +27 dBm. 

The output may be in Units of dBm, vol ts, or millivolts selected With 
4-digl t resolution using calculator·llke front panel pushbunons and 
displayed on LEOs. And the output level may be selected in terms of 
peak·to·peak yoltage as well as rms yoltage. 

To avoid accidentally selectmg an ex.cessive output Yoltage .a hmlt 
may be stored in the 6011A. In additIOn. you may store up to nU"Ie 
dillerent frequencies andl or output levels that may be recalled at 
random. Quickly and without error - an important considera tion for 
repetitive testing . 

Selecting seven-dlglt frequency resolution IS automatic - you 
don't need to select the high or low range or all seven digits when 
ending digits are zero. However . you may deliberately override the 
automatically·selected range when desirable. 
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MY selected Irequency may be increased or decreased in steps of 
practically any size. using the EDIT controls. This provides a manual 
sweep capability for checking frequency response . peaks. nulls. etc. 
A frequency or output level may be stored as a reference with other 
Irequencies or levels added or subtracted within the instrument's 
range. This IS usefuf for making relative measurements. 

The 6011A can be controlled remotely and opera te as part 01 a 
system. Option .()5 makes the instruments compatible with IEEE SId 
488 and Oplion -06 gives them compatibility With EIA Standard RS· 
232-C. A seven·line ASCII bit·parallel interface is standard . when you 
don't order option .(I5or -06. Alllront-panelfunctions are controllable 
remotely except lor line power and open·terminated-load selection. 
The IEEE-488 Interface Oplion has the repertoi re AHt , l2, RL t, and Et . 

-0100 

· 0.15 d8 

-O.ID ~ 8 

Spec U~ta ,- IS dBM II • 27 dllllli .. 
-G.115 dB 

, ....... 1- 15 d\lll \II · 27 dBIII -- .--
u '- I 'rPiul I • .dB " • c 

1·15.IMII-55d", '-. -0.115 dB - --
-0.10 dB 

Spec U.ir 1· 15 dj II -55 til 
10 III 100 III ,,~ 10 kill 1011 till I Mill La Mill 

Frequtnc:y 

· 0.20 d8 

J ·US dB - sn ClflCAllClll 
u 

;; · 0.10.8 
V Jl V 

-----ImCAL -0.lJ5 dB 

V 
' 0° · 21 ." ., • ." ." ... ... ... 
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Signal Generators 
6011A 

Specifications PARAMnEIl 

Amplitude 

PARlMETER IrIIpe!llflCl son (750 wl Opbon ·10) 

fllllllln,y 

llIw RlJlRI 10 Hz to 109.9999 kHz 

RInge: 
dB. ~ 26_98 dBm to -~ 01 dBm 11'110 500 
Villi 5.00JII rms to 0_39n mllims mto son 

IIlg~ IIIInge I() Hz 10 1099999 101Hz 

RIng. 81111:11011 Automallc. WIlt! manual ovemde 
wi Cenlrll KeytJ.oard selecuon 01 output level In II. mil or !I Bm. 

lIoltage IS selectable In terms 01 II rms or II p.p and 
IInolutlan o 1 Hz In the low range termmated 01 open Clfcull Rotary knob prOVided tor 

to Hz In Ihe high range modl tylng entry and IS programmallle in steps at I 

DlJplly Seven-illgl\ lEO display 01 frequency se t by Io&al or through 9 

remote canuol Rnelulitrn 0 01 dB 

Annunciation UnitS automatically lusllhed In the LED display to ,,"Wit, See Graph 
indica te ma~lmum lesoMlon ff1:qutflCy See Graph 

,,"urlty :!:3 parts In 10" tor one year OV1!1 the temperature range ""'-01 DOC 10 +50°C Stability III. Temp Typteal temperalUre coetllclent IS 0_003 d61 C.20eto 
"alng IIIte < I partin 10' per day or 1 part 11\ HI" per year a1 constant 3O ·C~02dB. D Cto 50 C 

temper3ll11e Swlldllntllnd To WIthin ~ 1 dB. 150 ms Ir xed form . 
Tlmptnlufl <::!:2 parts 10 to' 110m (Joe 10 +50°C 

j<;<:S parts In to' 111)01 (J' C 10 t50~C wllh OpllOn ..(I ll 
Stlllintl Tilli' ~ 1 dB. 300 ms "xed 101m. 

~O 01 d8 450 ms tlxed lorm (Add 200 mslor Iree lorm ) 

Exllmll ReqUires a 10 MHz ITl compatible square wave With Dllpll, d6. 4-dlgl t l EO plus sign In dSm or d6 With respeet to a 
IIII.rtnCl symmetry between and ~ Inlernal reterence IS StOled dBm relerence lIol ts 4-dlgl l In II p.p or IIrms. 

automatically selecte1l In the absence 01 an ulemal open tueult or te rmina ted or vol ts 01 dBwltll respeet to 
reference a StOled vo ltage reterence 

loeaL tonlnl! Keyboard selection of numeneal data. maljlnllUde (Hz 
kHz. 104Hz) and func tions Eall con1l0l prOVided lor 

AM Modul.licln Analog Input can be used to pr o vl~e am o" tude 
modulation BandWidth 01 ttr lS Input IS 10 kHz anc ma~ 

modllymg en1ly 601IA programmable In sleps 011·9 modulahon IS 90" ' m 6000 

Frtlluenq Faclilly 10 slore and reca ll 9 Iront·panel conllol sellmgs 911 p.p corresponds to 9l". modula \JOn 
Siongi mcludlng Irequency. level. modula tion. ana output 

te rmllial parameters 
Remlill Centnrl ASCII s tandard IEEE-488 or RS·232·C Optional 

Rtmolt ASCII standard. IEEE-488 or RS·232-t Opuonal 
tontnrl 

Swltchlrlg Ind Frequency seUles 10 wlthm 10 Hz 01 Iina l hequency III 
$tlmng TIme low range and I kHz In high range In <2 ms In Irxed lorm 

<34 ms In Iree lorm (exclud ing recall) 

Fl!:mote InI~rtKtI 

SlJndud Byle senal, bi t pa1311e1. seven ASCII·oelrned parallel 
bnes. plus two handshake hnes Mating Connector 
Amphenol57-3024O Also Option -05 and -re ...... 

Spltnl PUIll, TIL ~tput TIl <ompatrble square wave ou tput (41_5I1 to :>2 4,.. p.p 
Harmonic. .,l) (lit Irom 10 Hz to lOll Hz mto son) at the syntheSized output trequency ... '",. ·50 dlt 110m 100 Hzto 1 MHz 

-40 dlt from 1 MHz 10 II MHz 
(Excepl -3S dac lor output levels within 2 dB of mu 
outpul Irom 5 MHz to \I MHz) Tota l ha rmoniC 
dlSlortlon Irom 100 Hz to 110 kHz IS <0 15'. (tYPically 
O.ON) on low range an(! O.J'ro (tYPICa lly 0.1'\) on high 
lange 

AeI,l1IItI Owved Irom Ihe syntheslzelfrequency leference I ..... MHz OIJtpul ls standard. 5 or 10 MHZ ava ilab le by 
Changing rn teflial lumper Ou tput IS TIl<ompat lble 
square wave 

Fl!:ill Panll Option .{)oj .... ' 
lIon·ibrmunl,. All non harmonically' related outputs < ·60 dSe below 
S/lUrlOUI output Of ·110 dBm whIChever IS greater 

20 ., 31 MH z Option -{)9 

Trltklng 

PhIICl 1I0I1CI -46 dac as measured In a 30 kHz bandWidth edud 'lIg t 750 Opt lon' 10 

Hz centered on the carnel. lncludmg tile ellects 01 tile 
inte rnal standard ReSidual (n cludlng mlernal 
s ta ndard ) IS <·50 d6c. ApprO Ximate ly 8 dB 
improvement on low range 

PhIICl Noll. SSB Phase Norse at tile output measured In a 1 Hz 
Splttnl DIMity bandWidth at mu OIJtput Approx 10 dB Improvemenl 
[TypIClI ) on low range 

OfflClt IrtlJl Cllrler SSB PIIIICI IIoIIC1 

'" H, ·102dBc 
200", ·108 dBc 
20 kHz ·106 dac 
I MHz ·130 dac 
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Signal Generator 
60m 

Opli on Specifications 
High Pll10rmallCc Tela Option 1.(11) 
Fnquency Accuncy: ±1.5parls in 1()1 for one year over the temperature 
range of aoc to +50°C 
Aging RIll: <1 part in 10' per 24 hours a1 constanllemperature, or 1 
part in to' per year 
TempenlUfe Dependence: <±5 parts In 101 Irom aoc 10 +50°C 

PhiU·lDtkablt Input 0l llon 1.{I21 
Inpul Frequency: 1.2.2. ,5 or 10 MHz 
Inpulllv,l: >100 mY, <SV rms into 500. May be used with either the 
standard oscillator or Option .{II . locking range is ~5 parts In 10' 
from frequency of internal oscillator 

Ftt!Quency Modulation Option (.1)3) 

Glnlnl lit- Ibllgl ... ~ ... 
O!vlallDll :.20 kHz !.200 Hz 

IIIpvl tV 10' 4 kHz IV lor 40 Hz 
"SV max :!:SV max 

Acancf. D .. 5Irt :.15 kHz * 15 Hz 

~. de: to 10 kHz de to 10 kHz 

Unurlty I t .:. 1 kHz :.10 Hz 
ConIII"! TlIllP 
SlIbII1Iy It 

:!400 Hz :.4 Hz Clnallnt f'lIIp 

Intl"nlll AM. T,plcal <" <0.5"4-

' ........ , .... """ """ 
IEH-468 Interllce Opllon HISI 

Compatible with IEEE SId 488-1978 lor use in Instrumentation 
syslems. Interlace lunctions are AHI. l2. Rll , and E1. 

RS·232-C Inlerffce Option l«il 
Bit serial interlace compatible with ElA Standard RS-232-C. 

Asynchronous data rates Irom 110109600 baud. Either lIoltage-lellel 
interlace or 20 mA current loop. 32"l:haracter FIFO buffer. 

General Specifications 
AIIi1IIII: To 3048 meters (10.000 leet) operating 
T..-e: OOC to 5O'"C, operating; ' 400c to 75*C, nDIl"Oper.l.ling 
lIelatift H_ity: ~ to 5O'"C 
Ptwtr: 115V or 230V at ±101, SO to 60 Hz, lOOW, standard. Also 50 10 
400 Hz optiooal and lOOV ac optional 
Slzl: 13.3 em H x 21 .6 em W x 48.2 em 0 (5.25 in x 8.5 in x 19 in) 
Wtltllt: 11 .4 kg (251b, 
SItIty: CSA 556B certified 
1.1 __ : Instructioo Manual, power cord. serialized and dated calibration 
cer1ilicate 
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Model 
601IA Synthesized Signal Generator 

Options 
6OIlA.oI High Perlormance TCXO 
6011A~' Phase lock Input 
601IA.(I3"' FreQ~n;J Modulation 
60 11A-D4' Rear Output 
6011A.{)5°' IEEE..sse Interlace 
6011A.o6' · EIA Standard RS-232.c Interface 
1II1U.o7 5().4()() Hz line Power 
IIDIIA.()8 l00V, SO.ftl Hz line Power 
6OIU.{!I° 2Q.31 MHz Tracking Outpot 
6011A·10 750 Output Impedanct 

• Field 'fI$l,I/,~ opIlOrn - 010., -031(. -<)5K. Of ..()91( 

• C'ntIOl '''1'1 .o2.nd -03 OpfiOllllog'lhe, 
I C.noof"'l'1 -<)5.nd.06 apf'OIIllog.lhe, 

Accessories lAW see 11'91 2301 
Y9111 311 ~.93m)5OO SHC Cable 
Y'9112 61t (1.85m) 500 BNC Cable 
M~203-«Il 5%· Rack Adapter , Offset 
JII(1'j-2I)3.{II2 5%° Rack Adapter, Centered 
.~2IJO..m3 511: Rack Adapter . Qual 
.00·21)3.631 5\10" Rack Adapler wI tS" slides 

Service & SUppo~ 
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61608 Frequency Synthesizer 

• High spectral purity: residual phase noise typically less than 
-74 dB 

• Resolution: 0.1 Hz below 12 MHz; 1 Hz above 
• l evel flatness: ± 1 dB into 50 ohms 
• Switching speed: 800 JJS 
• Built-in BCD prograrmling 
• Oplionall EEE-488 

The Fluke 61 S08 Frequency Synthesizer is the industry's most popular 
VHf synthesizer because 01 liS high spectral IUity. 11 produces 
frequencies from 1 MHz to 160 MHz in two ranges: 1 MHzlO 12 MHz and 
10 MHz to 160 MHz. Frequency resolution isO.! Hz OIl the 12 MHz range 
and 1.0 HlOn the 160 MHz range. 

A ooiQtJe leature of the 61608 is IMlttle highest internally-generated 
frequency is that 01 the output veo. i.e., 80 to 160 MHz. This makes 
servicing easier, and eliminates UHF EMe problems. Since the output 
veo operates from 80 to ISO MHz, frequency division is employed fOf 

: I"'" 
r\. ~ ~ 11 5 fllill 

i' I " ""' ... ., 1111 till 
~ ·110 ., .... "\+... 111.1/1ll t ..... -Y It 3U IIz 

.. ~<O 
l'20 ~ f--"'I"r--+±-,--+---l 

" 135 " / 111 !OI l'.. r I '\. / IIID! kill 

:;; ·'>l1--t-- +-''',n - ., 7t., .. ,".,,~,-f\-\j+t="'-I 
! V I \ r ' : ",\ 
:I .'50 I---f- ---C--+-+-+-"'<f\- -J -, 

.'OI I:----:':---::::---:l:--+.--+..--+..-.J 
HI' 111' 10' 10' 10' III' III' 10' 

lIful freqll'ncw. lrolll Clrrl'r (liz) 

Frequency Synthesizer 
6160B 

. "4i.I •• 

coverage of lower frequencies. This results in improved spurious 
specifications for frequencies lower than 80 MHz. Phase noise is Similarly 
reduced lor lower bands. 

Buill-in remote progtarrmil'l\l is OlL/TIL, BCD, positive true logic or 
bycontatt doSlKes. PrograrmllOQ of frequency is via 34 parallel lines. and 
a remote flag and ptlW1!f flag are provided. Switching is fast , output level 
is electrically adjustable. Compatibility with IEEE Sid 488"978 is 
achieved using the Fluke 11 20A Translator and 6XXXA'529 Interface. 

Specifications 

,.-. f_ 
a ...... I1 ... 10 MHz to 160 MHl 
1_", '''' lIw .... 11 ... 1 MIiZ to 12 MHz .... "" 01 Hz 

"'" - Front j)¥leI lot¥Y swrldles 

,- ""'" BCD perdecade, TIL , OTlpo5ltlVt' tsue !oglCOfcontact 
closu'es. Loglt ' 0·" 0 to 0 9V dc . Logic ", "., 2V to 
+5V de or open Clrt~lIt 

Sjlldnl Ptrity' 
N .. ·~. "" ' k 
Sillr_ I to 20 -'00 

20 to 40 -" 40 10 80 -" 80 to 160 -83 -- <·25 d8c. tYPICally <-30 d8c 
a.,..... 1hiA" < -94 dBc (typal) -Phase NOISe" <-62 dBc (typal) 
(1IlCIuding eHects 
01 1fl1' slilfldard) ,-, 
Phase NOISe·· <-74 dBc (IVPtCiI) 
(Illtiudino effecls 
ot inl1 standard) ,... .lIIu 01'''' '58 -- ,~ -""~ N.~ 

1 Ill ...... 12kHz <-115 dBc 
32 kHz <-121 dBc 
600 kHz <-135 dBc -. aiI o.t,II AdlllSlabIe trom +3 dBm 10+13 dBm 1fI10 son (O.3V to 

IV rms) Wllh tront-~ control or external de vol t • . 
level I1'I3l11lall"led ± I dB into 500 -- 5 MHz at nominally IV rms into 500 _,_ 
Real" Panel, OJ)t ·04 

", .. "-
1I ..... f,......, External. 5 MHz at 0 dBm 10 +16 dBm 1fI10 500 

""'- External, O 1 100 BV de nominal.,to > 2 kn proOOces 
an OUtPUI lev!! cnanoe 01 hom "'3 dBm 10 +13 d8m _ ..... 
< 800 lIS 10 be wlllwn 50 Hz 01 final Irequency (applies 
lor II'fCIIWICIeS from 80 101Hz to 160 101Hz. IITIpfI)VeS at 
lower IrequencleS) 

.... 5 . 1lI f,_ "' .. "'111 "111 T..,. Sll~lity 
OJtltl·Ol. --liS. ·02 ± 2 x 10oi/day I • I O-t, O"C 10 5O"C 
• 0*If SIIrtI ·os ± 5 x 10"/yr 1 x 10-t. O"C 10 5O"C 
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Frequency Synthesizer 
61608 

• NOISU speeilic"lOIIs a,. lot /req<HtnCJq /rom 80 114Hz Fa 160 AlHl. Noi$e 
perlwmenc. Imptoves lot lower 1r1O~S. 

•• Me,surfld in. 30 kHz t»nd •• cluding Itt. , Hz lMndctmleredOllIn. "911,1 
IrllQuency. 

General Specificalions 
Altill*: To 3048 meters (10.000 feel) , operating; 15.240 meters (50,000 
feet) . oon-operating 
TlfllpIf.lur. : OOC to Sift, oper.Iting; -~ to +7O"C, non-operating 
R.latiw IIlIIIilliIy: ~ to 5O"C 
PDwtr: 115V Of 230V ac ±1~, switch-selectable. 50 to 440 Hz. SOW 
Slzl: 48.3 em W x 17.8 em H x SO.8 em l (19 in x 7 in J( 20 in) 
W.lght: 20.5 kg (45 tb) 
II\CJ u~" : Manual, POWfl cord, mating coonector lor progranwning input 
lines, serialized and daled calibration certificate 

Model 
61608* Frequency Syntheslzer 

Oplions 
61608·02* Frequency Std. 2xl0-'/day 
61608-04 Rear Panel RF Output 
61608-115* Frequency SId. 5xl1J-4/year 
6XXXA·5Z2K 1 120A Interlace, field installable 
6XXXA·5Z9·· IEEE-488 Interface 

• Option -02. ·05 Of lin ... , • .",15 MHz ,,,,,.lJ,ueis requ"&O. Op/1Ot! -02,nd 
-OS FtllQlJ&fIC'/ SllIlIM,ds .,. ;fI$"II.CJe a' F":Iort Q( Senoc. c.nl~ 00' . 

• • RllqfJlfflS I 12tlA IEEE-488 TranslatOf. lrocludes tlXXXA-522K.tId Y7205 
Cabla. 
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Accessories (AlII sa pap 284, 
11 20A IEEE-488 Translator 
Y7205 6 It Ribbon Cable for 6XXXA-522K 
Y911 1 3 It (O.93m) SOO BNC Cable 
Y911 2 6 It (1 .85m) SOO BNC Cable 
11101-205-600 r Rack Adapter 
1II00-UO·610 24- Rack Slides (Rack Adapter required) 

Service & Support 



Counters 

All Fluke electronic counters can 
measure the frequency of electronic 

_____________________________________ ~~~·~~~~~~~~3~O 
I measure-

• , 

/' . , •. 
I 

ments up to 1300 MHz. Most Fluke 
counters can also measure the period or time interval of 
one or more cycles, for even quicker measurements of low 
frequency signals. 

For time interval measurements such as the duration of 
pulses, the lime between successive pulses, or the timing 
difference between pulses from two different signal 
sources, choose from Fluke's line of Universal 
Coun lerlTimers. For applications requiring portability. 
Fluke also oilers a battery option for several of its 
counters. NOTE: If your frequency 
measurement range does not exceed 
700 kHz, and you do not need to 
measure time intervals, also consider 
the Fluke S060A 4lh-digit multimeter . 



Counters 

Selection Guide 

CIII_en 1900A 1911lA 1911A 1912.1. 1220'" 1250A milA 7Z6U !9SlA 
BasIC Mea5llement Frequency SOM", 125 101Hz 250 MHz 520 MHz 1300 MHz 80 101Hz 125 MHz 125 MHz 125 MHz 

C ...... C - - - - - - 1300 MHz 1300 MHz 1250 MHz 
Frequency Ratio - Yes" Yes" Yes" - Y6 Y6 y~ y~ 

PtrlOd and Time Resolu!foo 100", 100", 100 '" 100 '" - 100 '" 100 "' 10", 100 '" 
~ Average Resolution 100 " 100 " 100 " 100 " - ," ," 01" ," Time-Inlerval-Av«age ResolullOl'l - - - - - - 31.6 ps 31.6 ps -
TOla11le y~ y~ y~ Y6 - Y6 Y~ Y~ Y~ 

Trioget' Coupling AC AC AC AC AC AC AC. DC AC. DC AC. DC 
50 MHz Sensiti~lly (rms) 25 mV ISmV ISmV 15mV ,OmV 10 mV IOmV IOmV 30m' 
NOise Filtef Y" - - - Y6 Y" Y" Y" -
Attenuation 10, 10, 10, 10, lOx , Val lOx, Var lOx, tOOx 10x, l00x 10, 
Markel' Output - - - - - - y" y~ y~ 

Time'lnterval H~dofl - - - - - - Yo, y" -
TCXO Timebase Option - y" y" y" y" y" y" y" '" OvI!f1 TIIllebase Oplion(s) - - - - Two Two Two Two Two 
External Timebase Input - y" y" y~ y" y~ y~ y~ y~ 

Internal Timebase Outpul - - - - y" - y~ y~ '" Banety Opllon y" y" y" y" y" y" y" y" -
IEEE·438 Pfogramnable - - - - Opl" Opt' '''- Opt· ," 
'V,a fluke' J2fJA./EEE-488 rrans/a/or • 'Usmg IIK/ernal Ilmeb85$ mput 
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(HSN 6625-01-128'4823) 7260A 

(NSN 662S-0H06-0453j 7261A 

1Z60A & 7261A Universal Counler/Timers 

• a-digit display 
• 100 MHz clock/l0 nS resolution (Model 7261A) 
• Phase modulation timebase option avaitable on Model 

7261 A 
• Xl , Xl0, Xl00altenuation 
• 100kHz low-pass filler 
• Selectable + or - slope triggering and ac or de coupling 

The 7260A and 72S1A are Fluke CounterlTimers packa9ed ifl the 
versatile Portable Test Instrument (PTI) case. Both counters will measure 
lrequencies to 125 MHz. Of (optionally) to 520 MHz Of 1300 MHz. with a 
son channel (Channel C). 

The instruments are essentially alike except the 7261 A has a 100 MHz 
clock. wil li a corresponding basic resolution of 10 os, and the 1260A has a 
10 MHz clock, with 100 ns resolution. Both counters will make 
time-interval Of signal-period measurement and will average from tOO to 
lOS such measurements per reading when greater resolution or acwracy is 
desired. lila! extends the resolulion of the 7261A to 31 .6 ps for 
time-interval measurements or to 0.1 ps for period measurements. In 
addition, the 7261A is available with a uniQue phase-modulated timebase 
option to assure averaging out small consistent errors. 

A broad!)and attenuator lets you select 1 X, lOX or l00X attenuation to 
minimize interference from siQnal noise and 10 trigger near the peak of high 
amplitude signals. And a sWltchable 100 kHz low-pass filter solves the 
problem of high frequency contamination 01 audio frequency signals. The 
signal may be de coupled or ac coupled and either + Of - slope of the sign 

Universal Counter/Timers 
7260A17261A 

may be selected for triggering. The Channel A and Channel B t~ level 
cootrols have a zero-volt preset positioo for easy triggering on slnewaves 
and other signals that cross tile zero-volt level. 

Trigger stalus lights tell when triggeriog is unstable, and tile precise 
trigger level setting of both cllannels may be monitored at a rear panel 
connector. Also at the rear panel is a marker output - a oate signal that 
brackets each period or time-interval measurement. The marker is for use 
with an oscilloscope. The trigger level and marker ootputs are lor making 
accurate timing measurements such as the ri se time and fall lime of 
complex signals. A time interval holdolf control with a 1000:1 ratio (20JIS 
to 20 ms) delays the end of the marker gale to measure the p4"ecise portion 
of a signal. 

Simple. Hands·Off Oper.lion 
These counters are designed to let you keep yourhaodsand mind on the 

job instead of on the cOtJ'lter controls. Seleclthe measurement flXlCtion 
you want , set the resolutioo switch to AUTO range and they wilt 
automatically choose the correct range for best resolution, poSition the 
decimal point properly. and light an annunciator LED to intorm you of the 
unit of measurement. 

Portable Counter. Ovenized Accuracy 
For applications demanding the best possible accuracy, ovenized 

timebase oscillators are available. These oscillators consume such low 
power they can be used when the counters are operating trom batteries. 
When you go out on a field assignment you can switch to battery power 
and keep the oscillator warm and standing by for instantaneous use with 
maximum stability and accuracy. There are two oven options to choose 
from, one with an accuracy of ± I x I 0-1, and onewith an accuracy of ±3 x 
10 .... over the O"C to 40"C temperature range. 

IEEE·488 and PTI 
The Fluke-developed portable lest instrument (PTI ) packaging concept 

allows you to easily configure low-cost, convenient mini-test systems 
using the Fluke 1120A IEEE-488 Translator. A number 01 compatible 
Fluke instruments can be interfaced via the I 120A, including counters and 
digital voltmeters. TheuniQue stack-and-Iatch design makes them easy to 
callY about ; requires less bench space, too. 

low Susceplibilily. Minimal RF Radialion 
A lightweight , intemal. stainless steel shield completely surrooods the 

instruments and mates with the metal fron t and rear panels to provide an rl 
enclosure meetin~ most requirements of MIL-Sro-461 . This means low 
susceptibility in high rl environments as well as minimal radiated energy to 
inter1ere with nearby rl-sensilive equipment. 

Specificalions 

FrlllUellCY MlUlr.menl, (CUIIIIII AI 
H .... : a Hz 10 125 MHz 
Haohfllon: 0.1 Hz to 10kHz, in decade steps 
A~flCY: ± I count ± timebase error· 
OJ.pl.y: kHz or MHz with decimal 
• See Tim"~$1 Ch'flct""sliet ch,,, 

FtIMlU'1q Mnllrtmenll. CUalll1 C (Opt!OI -310 If -3311 
H'II8': 50 MHz to 520 MHz (Oplioo -31 0); 100 MHz 10 1300 MHz (Option 
-331 ) 
Raolutlon: 0.1 Hz to 10kHz. in decade steps 
Accuracy: ±1 count ± timebase etrOf· 
Olsplty: kHz or MHz with decimal 
• See Timebt$l Chtr.cterisl;cs ch,,, 
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Universal Counter/ Timers 
7260A/ 7261 A 

Ratio Mmllrllll.~1a lA/ B) 
Rangl: 0 Hz to 125 MHz tor channel A. 0 Hz to 2 MHz for Channel B 
Resolul io.1: ± ffequency 01 B + N' )( frequency 01 A 
~ctu"t'f Resolu\1OO ± \reQUenCY 01 S x ITiggel' efTOf 01 B -7- N' 
Dllplay: Oecimal , no annunciator 

Period Mlmrement. [C"'"IIII Al 
Rug.: 100 liS 10 999,999.99 seconds tor 7260A. or 10 ns to 99 ,999.999 
seconds for 7261 A 
frequency III",: 0 Hz to 2 MHz. SllleWave 
PII" Widlll: ;;i!:500 ns from 0 Hz to 100 kHz, ~250 ns from 100 kHz!o 2 
MH, 
Resalulion: 10 ms to 100 ns In decade steps for 7260A, or 1 ms to IOns in 
decade steps for 7261 A 
Amncy: ±1 count ± timebase error ± trigger error 
D1spIIY: ms, or sec with decimal for 7260A .ps. InS , or sec with decimal for 
7261 A 

Pttiod·Avenpcl Meuurtmenb [eM AI 
Rlngl: 1 ps to 9.999.999.91JS tOf 126M: 0.1 Ps 10999.999.99 JJS lor 7261A 
Frtlluency Ring.: 0 Hz to 2 MHz. sinewave 
Putsa Width: ~500 ns from 0 Hz 1o 100 kHz . ~250 ns from 100 kHz 10 2 
MH, 
RlSah/lia.: 100 os 10 1 ps in decade steps for 1260A, 10 os to 0 1 ps in 
decade steps for 72S1A 
Accuncy: 100 ns ";- N" ± limebaseerror ± triggefefror ..;- N' for 1260A, or 
IOns ..;- N' ± timebase error ± trigger error ..;- N' tor 1261 A 
Oispl.y: ¢. or ms with decimal 
'N : I~to rO'm decadeS/liPS Sill bY"Solut,o"lSwlteh, l"dicafelS Ih,l "umbe, 
of /xmodlS ,v"'ged III perIOd IIV'''gll modll, Ihe "um06' Of IIIIlIfVlIIs IIvllreglld 
I" I1I7Nt III/efVel ..... ,egll mod,. or th' "umber Of cve~1S ..... "gfld III re l,O mot16. 

TlIIII!·lnttMl Mmur'lIII!nts (tN AltN HI 
Ringe: lOOns to 999,999 .99 sec, lor 1260A, or IOns to 99,999.999 sec 
7261A 
Frequency R.ng.: 0 Hz to 5 MHz, sinewave 
Pulu: Wldllt: ~50 ns. for 1260A, ;;i!:10 os for 1261A 
ResohllJoR: 100 os to 10 ms 10 decade sleps for 1260A, 10 os to I ms In 
decade steps for 1261A 
Accumy: ± I count ± timebase error ± trigger error 
Oisplry: ms or sec 7260A; ¢.' ms. sec 7261A 
TIme Inleml HoldoH: 20 J1S 10 20 ms, continuously vanable 

Tlme-llII.ml-A'IIrlVecI MnslIrIllMlnts (CII AlCH HI 
Ruge: I os to 9,999,999.9 ¢. for 7260A, Of 0 I os to 999.999 99 ¢. for 
7261 A 
FrlClu,1Ity R'IIQ': 0 Hzlo 5 MHz. sinewave 
Pulse W I1tt~: ;;i!:50 ns for 7260A , ~IO ns for 7261 A 
ResoMlo": 100 ns -:- ,.m' for 1260A, 10 ns ..;- liN' lor 7261A 
Aceur.r;y: 100 ns -:- ,;N' ± IO ns ± timebase error ± trigger error 
..;- vtl· fOf 7260A; 10 ns -:- ...-N ' ± timebase error ± trigger error 
..;- -.IN' for 7261 A 
Dad TIme: 4 ¢. 
Oiljll.y: ¢. or ms with decimal 
'N '" ,~to '0' III deCide steps set by rllSolul,Ot! switCh I"d,ellles the "umber 
of perlodlS 1~II,.ged III pfmod I~erege mode. /hll "um06, of 1,, /efVB/s e~e"geC 
i" /,17Nt jlllefVel.ve,ege mode, or Ih. number oleyelu Of B /I .... r'ged m ,/llio 
mod. 

TOIIHz. fCII A G.tlld by CH HI 
Ring.: 0 Hz to 125 MHz lor channel A. 0 Hz to 2 MHz for channel B 
Count C'pKity: 99.999,999 
Oisplry: Total count, no decimal or armunciator 
TlmB Inleml HoldoH: Range, 20 ¢.-20 ms, coot variable 

Counts Pit Mlnuta fepm xl00, CII AI 
R.nge: 0 Hz to 125 MHz 
Count Tilllt: 600 ms (11100 minute) 
ResolulioR: 100 cpm. fixed 
Accurlr;y: ± 1 count ± timebase error 
Olspl.y: No decimal or annunciator 
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Cunnel A & B InpUl CurlCllrI&!les 
Blnttlfillh: 0-125 MHz, de COtJpled: 5 Hz-125 MHz. ac coupled 
SelectiGl: Separate or A connected to S {Se1lICom) 
SensmYlly: 10 mY rms. 0 to 50 MHz; 15 mV rms, 50 to 100 MH Z; 35 mV 
rms, 100-125 MHz 
Minimum Put,,: 50 ns at 50 mV pk (7260A): IO ns at 50 mY pk (7261 A) 
Impld.nte: 1 MO, 50 pF. nominal 
Coup ling: ac or de 
AttenllltDf: XI , Xl0, Xl00. switcl\able 
Slo,.: < or - , switchable 
filter: low pass, 100 kHz 3 dB point , nominal 
Trigg" lml R.ng.: +1.51,1 to -1.51,1 
lintll Oplrlting Ring.: +2.51,1 \0 -2.51,1 
MlX lm~m Input: 1001,1 rms 0 Hz to 45 Hz, 2501,1 rms 45 Hz \0 50 kHz 
decreasing to 51,1 rms at I MHz, 51,1 rms 1 MHz 10 125 MHz 

Cilllllltl C fnplll Curldlflllics (OpUan -310 Of ·3311 
B.ndwl"~: 50 MHz to 520 MHz (Option -3 10); 100 MHz to 1300 MHz 
(Optioo-331) 
Sensitivity: 10 mY rms (Option -310): 5 mY rms to 600 MHz, 10 mV rms 
from 600 MHz to 1000 MHz. 40 mV rms from 1000 MHz to 1300 MHz 
(Option -331) 
Imped.nct: 50n , 2,5: I VSWR, maximum 
Mulmull I. : 5V rms, fused 
Externtl Tlmebta Input 
Fr"lUlncy: 10 MHz. ac coupled 
Stnsltlvlty: 300 mV rms 
Imped.nce: 1 kO , 30 pF, nominal 
Muillullllnppt: 3V rms 

Tr lggerhtg 
Trigger l ntl Olllpul: ±1.5V level indicates de trigger level set 00 either 
Channel A or B. switch-selectable 
Trigger S,.tua illdieslors: Two per channel provide positive indication that 
the input signal is triggering the input amplifier and relative indication as to 
where on the signal the input amplifier rs being triggered 
COIVTrlg M~.: Rear panel switch activates external trigger mode for 
Initiating a measurement 

TlmelYSI CIt.rlClerlstles 

Curacl"llIl" 
OpllDR 

s ....... -lIZ TeXO ·131 Om ·t32OW1 

F """"'" 10 MHz to MHz 10 MHz 10 MHz 
Ailing Rat. ±SxIO-'lmo ±3xlo-'lmo ± hIO-'lmo' ±5xl0""mo' 
(Const Temp) ±txIO"'lyr ±3xl0"'/c!ay' 
Temperature 
AcclKacy < 5.10 ... •• ±2xtO'" ± lxl0-' ±3xI 0'" 
(O"C 10 4O"C) 

L .. 
VariatMln ±hIO-' ±2xtO'" ±2xIO'" ±4xtO-1 

(±H)% c:t'IalJ!) 

Bal1ery ± txIO" ±2xt(j-1 ±Sxl0'" ± hl0'" Operation 
Warm'up 
10 MlllUtes - - ±Sxto-' ±SxIO-1 
20 MlllUles ±3xl0'" ±3xl0'" 
• Aher 1("(fI days 01 eo",muous oper/lIIO" 

•• Pea~"o-pea~ ~/lr;etiOll ov,r 'empe'/I/II,a ,."ge 
/1) T'm.IblI~e erro, is /he sum of /III erro,s sp.emed for Ihe PIII/leular l imebllse 

(SH Ilmebese specmcer,orts) 
/2) Trigg.r ."or ilS /h.I m.uur.mll"t error CIUSed by nois.Ion the mpur s/{J"a/ 

IfIggermg Ihe I"pul amplilef 100 .arly or 100 latl. calculated as IoIlows: 
Microseconds of = 2 JI pi! fIOise voItagll {VJ 
"'11ger .rror Slg"/I/ slope .II t,igge, poi", (V l jil) 
or Trigger error" ±O.3" of on. period d,vided by "umber of 1)&';ooIS 
/lveraglld for signals with bet/llf the" 40 dB IIg"/lI IO "oise rlllio I"d roo mV 
rm, .mp/"ude. wh,ehlrvef is greller, 



Option Specilicalions 
BI"'ry Puk OptlOR [·0101 
TYlI': Nickel-Cadmium. Sile f-
Op.rall", Thill: 2.8 hoors (2 hours, 7261 A) typical continuoos. decreasing 
10 2 hours (1 .5 hours, 7261 A) worst case 
Curg. TI .. : 16 hours at room temperature 
elllr,1 PrelecllOl: Thermisloc-actualed shutdown of charging circtJit it 
banery temperature exceeds 65"C 
DIICllarl' PrGltdlo. : Automatic low-voUage shutdown 10 prevent over 
discharge 
NOlI : Nor comP8,ible wirh Option -331 

0.1. Output Option [-5211 
TVP': Serial BCO output of all digits and measurement units 
lIVe's: TIL, "' " state low 
PtrSOllllity C.r4 Optlllll [·5ZZKI 
f or 112M 1£££-488 Translator. Part of Option -529 

IEEE·488 loternee Oplio. [-5291 
O'ltrlplion: Interfaces the 7260A or 7261A 10 IE£E-488 via the Fluke 
1120A IEEE-488 Translator. (Note: 1120A must be purchased separately.) 
Provides lull measurement ootput capability as well as remote seleclionol 
allluoclions and ranges. 
RtpIf1airl: SHI . AHI . TS, L4, SRI . RL2 , OCI . OTt 

Tlmeblst Pfllse MIIIfIIIIIIIII Optllll I-I 90) 1261A GIlly 
Oeuripllol: Option insures valid l ime intefVal averaging of clock-syn
chronous signals by phase modulating internal timebase 

520 MHz Chlnnel C Option 1-310) 
Oeatrlpllon: Provides third channel input to measure Irequencies from 50 
MHz to 520 MHz 
SlfIIllivity: 10 mV nTIS 
In,." Impeaa: SOO 
VSWR: 2.5:1, maximum 
Muir ..... IIIpII; 5V rms, Iuse-protected 

1300 MHz ChanllC' C OptiOlI·33ll 
OemlpUon: Provides third channel input to measure Irequencies Irom 100 
MHz to I 300 MHz and has a triggered mode to capture and display bursts 
as short as 3.6 ms 
Siultl.lty: 5 mV rms to 600 MHz, 10 mV rms from 600 MHz to 1 000 MHz, 
40 mV rms lrom 1000 MHz to 1300 MHz 
II'" I ...... nce: 500 
VSWR: 2.5:1 maximum 
Mulll'lll'" f.: 5V rms, fuse-protected 

General Speclli"lions 
OllpllV: 8-digit LED with leading zero suppression. decimal . and 
annunciators 
CV'le 11111: Fixed 250 ms between readings "'SI!: Reset button clears display, lights aU display segments and, on 
release. activates a new measurement 
s.1I ella:: Counts and displays 10 MHz clock 
Marter Oulpcrl: TIL compatible output . Positive going edge indicates 
Channel A trigger, negative Qoing edge indicates Channel B triQQer_ 
Typical delay Irom the time signal triggers input amplilier to the !nne 
marl<erchanges level at rear panel output is 30 ns lor the 1261 A. 75 ns lor 
the 126M 
T .... nllln: OOC to 400c, operating; -4O"'C to +7O"'C, non-operating 
EMf: Intemai metal RFI shield (tested to Mll-STO'461 , Notice 3). 
SllttJ: Designed to meet requirements 01 UL 1244 and tEC 348 
PDWlr: lOOV, 120V, 220V or 240V ± 1O'ft, 47 10 63 Hz, 32 VA max 
Sin : 32 .7 cm Lx 20.3cm W x lO.8cm H (I2.9 in L x8.0 in W x4 .3 in H) 
WIlgld: 3 kg (6.S Ib) 
InciudH: Instructioo manual . power cord. serialized and dated calibration 
certificate. Order ygl II or ygl 12 coaxial cable(s) separately 

Universal Counter/ Timers 
7260AI7261A 

Models 
7260A Universal Counter/Timer 
7261 A Universal Counter/Timer 

Oplions 
72XXA·010' Rechargeable Battery Pack 
72XXA-112" TCXO, 2 ppm 
72XXA-131' Low Power Oven 
72XX"-132" Superior Low Power Oven 
7261"-190" Timebase Phase Modulation (726IA only) 
72XU·310' SO-520 MHz. Channel C 
72XU-331 o

" 100-1300 MHz. Channel C 
72XU-521" PTllnterlace w/ PTI Cable 
72XU-522K Personali ty Card, IOf 1120A 
72XU-S29 ' IEEE·488 Interlace 

• F'CIOf'( 01 SelVlCe CenlfH ""sllll~11OII only. 
"F,cIOf'( ;oa" II,,1OII only. 

'''NOI com~I'bIe """II Opl,on -010. Alao 'IlCtory optlOll only. 
, rile -529 Oplion c,n be OIdered lind Ins" lIed " I,me of m"nuf"Cfureonly. 

Includu ~rfa needed to inlerfllce Ille 7260A or 7261 A 10 /EE£ -488 viII /lie 
Fluke' 120A 1££E·488 Tr"ns /afor. lncludea TUXA -52 !. 72XXA·5221<" nd 
Y7203 2 h ribbon c,b/a. For allislmg instruments ""hich do nOf h,ve fha 
-529 Option ina/II lied. an IEEE In/erfec. c.n be added by ordermg -52 1 
and -522K OptlOllS ( fl2f)A also rfl(Juilecl), 

Accessories (AIM SIt ,ai' 214) 

1120A IEEE-488 Translator 
"53 Whip Antenna 
Y7201 AtlenuatOf/ Filter 
Y9111 3 It (0.93m) Coaxial Cable, 500 
Y9112 6 It (1.85m) Coaxial Cable, 500 
Y9103 SOO Feed-thru Termination 
Y2014 5'A~ Rack Adapter, Single 
Y2015 5'A~ Rack Adapter. Double 
Y2020 Panel Mounting Kit 
Y7203 2 It PTI Ribboo Cable 
Y7204 5 It PTI Ribboo Cable 
Y2023 PTI Accessory Case 

Service & Support 
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Communications Counter 
7Z20A 

.ihW. 

-
- --- . -

-~,---------------

Ovenized Accuracy with 8allery Po~ability 
With Oplioo -Ol 0, the 7220A may be operated away from at line power. 

The internal rechargeable battery pack will provide power for 51h hours for 
typical operatioo. Fordemanding lield applications, the superior accuracy 
of optional ovenized oscillators assures the hi~hest pet10rmance from your 
counter. These osciliatOf'S consume very little power in cootrast to 
conventional Qvenized oscillators, so may be used wilen the 1220A is 
operating from balleries. And, wnen you leave the lab on a field 
assignment, you can switch ballery power to the oven to keep too 
oscillator wann and standing by !Of meaSIXements with maximum stability 
and accuracy. There are two low-power oven opTions to choose from 
-one (-131) with an aging rate of ± lxl Q-'/month and one (-132) with a 
superior aging rate of ± 5xl0-"month. Also there is a low-cost 
conventional temperattxe-tompensated crystal oscillator (TCXO) for 
superior accuracy (Option -III). 

7220. IEEE·488 Compalibility 

7220A Communications Counl" 

• 9-digit display 
• Channel A range: 10 Hz 10 125 MHz 
• Channel B range: 100 MHz 10 1300 MHz 
• Ac-coupled, 1 megohm input 00 Channel A, 50 ohm input 

Channel B 
• Continuously variable X1 and X10 wideband altenuator 
• Switchable 100 kHz low-pass filter 
• Internal metal shielding 

The 1220A gives you 10 Hz to 1300 MHz coverage via two separate 
channels. Channel A is for low-frequency applications (10 Hz to 125 
MHz), where the loading of the signal source and the effects of high 
frequency noise must be minimized. Channel B has a 50 ohm input and is 
for Signals from 100 MHz to 1300 MHz. 

An ac-coupled. t megohm input and versatile front-end comrols for 
Channel A Jet you measure signals having extremely high noise levels and 
still produce stable. accurate readings. A continuously variable Xl to Xl0 
wideband allenuator plus switchable 1 X or lOX allenuation lets you 
minimize noise without lOSing the signal. And a switchable 100 kHz 
low-pass filter solves the problem 01 high frequency contamination of 
audio frequencies. Used togethef. the attenuator and fiJtercan solve most 
noise problems. Electromagnetic inter1efence is greatly reduced with 
internal metal shielding to meet most 01 the requirements 01 U.S. Military 
Standard MIL-STO-461 . 

Housed in Fluke's Ponable Test Instrument (PH) case. the 1220A 
stacks and latches to any other PH product to become part ot a complete. 
one handle measurement system. The case easily comes apart for 
servicing. 

Resolulion Mulliplier 
Option -351 increases measurement resolution by a factor of 1000 for 

frequencies from 10Hz to 10 kHz without requiring anymore measurement 
lime. Resolution goes lrom 0.001 Hz for 10 Hlsignats to 0.1 Hz lor 10 kHz 
signals. 
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Using the Fluke 1120A Translator. a 122M may be ~ated in a 
system conliguration with other inslruments compatible With IEEE SId 
488-1978. 

Specificalions 

Frtljlll1lCJ Mellllrlmrnls 
Chlnllli A RIIIgI: 10 Hz to 125 MHz 
Chlnllli B Rug.: 100 MHz to 1300 MHz 
Rllollllion: 0.1 Hz 10 100 kHz in decade steps 
ACQlrlCY: ± I coonl ± timebase error' 
or&plry: MHz 
B~rsI MM.: Minimum burst equals gate time +40 ms 
·s .. TimflbllSIl ChllrllClllr;sfics chllrt 

Chlnntl A Input ClllrlCttrlstlcs 
BlMwt~: 10 Hz to 125 MHz. ac-coupled 
S.nlltJ.iIy: 10 mV ms, 10 Hz 10 50 MHz; 15 mV rms. 50 MHz to 1 00 MHz: 
25 mV rms. 100 MHz to 125 MHz 
Imptllinct: 1 MO. < 60 pF 
FiliI(: 100 kHz, low pass 
AII.nult.r: Xl to Xl00; Xl or XIO fixed. plus XI to Xl0 continuously 
variable 
Mllllium Inp,l: 250V rms from 10 Hz to 5 kHz decreasing linearly from 
250V rms al 5 kHz to 5V rms at 2 MHz; 5V rms from 2 MHz 10 125 MHz 

Chln/NII B Input Cblr.ctlrislics 
BlNwI4t~: 100 MHz 10 1300 MHz 
S .. IIII.Uy: 5mVnns, looMHzto 600 MHz; 10mVnns. 600 MHzto 1000 
MHz; 40 mV rms. 1000 MHz to 1300 MHz 
ImpeUlICe: 500 
VSWII: 2.5:1. maximum 
Mulmum Inpwt: 5V rms 

Exterllli nIMbI" 
FrtljlllllC'f. 10 MHz 
S.nllllvlty: 300 mV nns 
Implldme: 1 kO shunted by 30 pF , ac-coupled 
MlllmUlillput: 3V rms 
01ll,1t: TIL-level 10 MHz squarewave. 2000, nominal 



Tlm.blu ClIJncterlstlcl 

CUrKl'rlaica 
O"IDI 

SlHIbr_ -III TelO ·131 Om 

I ''''''''''' 10 MHz 10MHz 10 MHz 

Ailing Rale ± 5xlO" fmo ± :b:1Q-'/mo ± hl0-'lmo' 
(ConS! Temp) ± 1x10-l ,yr 

Temperature 

'''''''' < 5.10 ..... ± 1.10'" ±hlo-' 
(O"C 10 4O"C) ,,,. 
Vanal101l ± hl0-' ±2xl0-' ±2xl0'" 
(± 1(l\ t1"ErrJ!) 
Banery ± lxlD-1 ±2x,O'" ± 5xl0'" 
()pefallon 

Warm-U!l' " 
10 Minutes - - ± 5xl0" 
20 Minutes - - ± 3xl0'" 

AIr", live days 01 conlmuous Ope,II/OfI 
.• ,,,cludes Ifl~"llIr. v,rill/ion. Ol)ring operf/ion 

••• ComPSled 10 IIeq"lffflq 24 /lourl .nel rum on 

Opllon Specilicallons 
Batttll fa opt .. [·010) 
Type: NH;kel-Cadmlllln, sire F 
DlMluUng TilIII: 51h hours, typical operation 
Ch.lg. Tim.: 16 hours at room temperature 

· J3Z Om 

10 101Hz 
±5xl0 .... ' mo· 
± 3xl0-'lday' 

± Jxl0'" 

± 4xIO'" 

± hl0'" 

±5xl0" 
± 3Jll0'" 

Chuge ProlteUon: ThermistOf'actuated shutdown of cllarging circuit if 
baHery temperature is too high 
DlachlfJl PratJclllNl: Automat ic shutdown prevents over-discharge 

P1llm,rim (-5211 
TI'III: Serial BCD output of all 9 digi ts, detimal, and measurement uni ts 

PtrlWllty C.n Option ,·5221(1 
For 112M IEEE-488 Translator. Part of Option -529 

IEEE·488 IRI.rfKe Option ,·5291 
OlScrlpllon: Interfaces the 7220A to I EEE-488 bus via the fluke !120A 
IEEE·488 Translator. (1120A purchased separately.) Provides lull 
measurement output capability 
RejMIrla ir,: SHI , AHI , T5. l4. SRI , Rl2 , OCI . OT! 

RlSolvlian Multlpll.r Option ,·3511 
Oescrlpllon: Frequency-locked loop circuit designed 10 increase low 
frequency resolulion 1000 times 
R.ng.: 10 Hz 10 10 kHz 
Lock TIIIII: 1.5 seconds 
R.luliol: 0.0001 Hzlo O. \ Hz in decade steps 
Accur.cy: ± 2 counls ± timebase accuracy' 
'See rlmel:»ue ch."crerilliCl for limebue .ccurac~ 

General Specilicalions 
ml,I.y: Nme-dlglt LEO 
SIII-ChKk: Counts and displays 10 MHz clock 
EM I: Inlemal metal RFt shield meets most requiremenls of Mll-STO'461 , 
notice 3 
S.,rty: Designed 10 meet requirements 01 Ull244 and IEC 348 
POW1r: lOOV, 120V, 220V , 240V ac ± 101l switch-selectable, 47 Hz to 63 
Hz, 24VA maximum 
Sill: Style C PTI case, 32.7 em l x 20.3 em W x 1 0.8 em H (12.9 in x 8.0 in 
x 4 3 in) 
W'II~: 3 2 kg (7 Ib) 
Inclld": Instruclion manual, power cord . serialized and dated calibration 
certificate. Order cables and accessories separately. 

Communications ounter 

Model 
7220", 1300 MHz Frequency Counter 

Oplions 
12lXA·010· Rechargeable Battery Pack 
7220"·111 ' I ppm lCXO 
12lX"·1 31 " low-power Oven 
12XXA· 132" Superior Low-power Oven 
1220"·35" lOOOX Resolution Multiplier 
72XXA·521 " PTllnlerface w/PTI Cable 
12lX"·522K Personality Card for 1120A 
12lX"·529'" Intef1ace for IEEE-488 Bus 

• Faclory Of SefVice Cenlar InSlllla lion only. 
•• Facrory mslallalion ooly. 

7220A 

, The -529 Oprion un tJe ordered.nd ;nslal/ed ellime 01 manu/ecrule only. 
This oplion c.n only tJe ulf/d;n conjunclion with Ih' Flu'" IllOA 
IEEE-488 Tr.nslalor. purchas.d s.p",I.'y. Includes 12XXA-521, 
72XXII -522K .• nd Y7lO3 2 II ribbon cable. For ellisling ins lrum.nls which 
do nOf h .... rh. -529 Oplion Insl.lled. an IEEE ;nt.rl.c. can tJe .dded by 
ordering -521 .nd -522K Options (1I2OA ./so requirtJdJ. 

Accessories '''1111111 pI9' 2841 

1120" IEEE-488 Traflslalor 
"53 Whip Afllenna 
Y9111 3 II (O.93m) Coaxial Cable, SOO 
Y9112 6 It (1.85m) Coaxial Cable, 500 
Y9103 500 Feec!·thru Terminator 
Y2014 5'-"" Rack Adapter, Single 
Y2015 5'10" Rack Adapter. Double 
n020 Panel Mounting Kit 
Y1203 2 It PTI Ribbon Cable 
Y12Q4 5 It PTI Ribbon Cable 
Y2023 PTJ Accessory Case 

Service & Support 
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(NSN 6625-01- 176-1269) 7250A 

7250A Univerllal Counter/ Timer 

• Frequency to 80 MHz 
• Time intervals from 100 ns to 99.999.99 sec 
• Period average range 1 ps to 999,999.9 ms 
• Autorange 
• Internal stainless steel shield 

The 1250A Counter is lhe lowest priced model in the Portable Test 
1ostrume! (PTI) series. Its construction and features are much like 
those 01 the 7260A and 7261A. 

The instrument will measure frequency to 00 MHz, lime intervals 
down to 100 flS, and periods down to 100 flS with 1 ps resolution (in the 
average mode). In addition it will measure the ratio of two signal 
frequencies, counts per minute, or total ize events 109,999,999 counts. 

Simple Operation 
The 1250A leis you keep your hands and mind on the job instead 01 

on the counter controls. Select the measurement function you want, 
set the resolution switch to AUTOrange and the 725M will 
automatically choose the correct range for best resolution with up to 
7~igit display. It will then position the decimal point properly and 
lighl an annunciator LED to inform you of the Unit 01 measurement. 

Controls Vou May Need 
A broadband , continuously variable, xlOO, analog attenuator lets 

you addd'ust enough attenuation to minimize the input signal noise 
level an optimize the signal amplitude for counting . A switchable 
100 kHz, lowpass fiUer solves the problem 01 high Irequency 
contamination of aduio frequency siqnals. You can use the fiUer and 
attenuator separately or in combination to solve tough noise 
problems. like calibrating audio oscillators near high power rf 
transmitters. Rlr timing measurements, there are :tslope controls, 
fixed-oltset trigger lever switches. and a separatefcommon switch at 
your lingertips. 

Take It to the Job 
The rugged case , compact deSign , and optional rechargeable 

banery pack means you can take the 7250A with you to solve those 
tough field service problems, with no sacrifice in performance, You 
can operate the counter continuousl y lor up to 3.5 hours belore 
recharging. And battery protection is foolproof. A relay provides 
positive protection against over-discharge and a thermistor sensor 
protects against charging when the batteries are too hoI. 

162 

Laboratory Accuracy In the Field 
For applications demanding the best possible accuracy, optional 

ovenized oscillators are available , They consume very low power in 
contrast to conventional oscillators, so they can even be used when 
the 7250A is operating from batteries. When you go out on a field 
assignment switch battery power to the oven before leaving and you 
will arrive with laboratory accuracy with a warm·up. 

Low Electromagnetic Interference 
A lightweight , internal , sta inless steel shield surrounds the 

instrument and mates with the metallront and rear panel!i. to provide 
an enclosure meeting most requirements of MIL-STD-46I . This means 
low susceptibi lity in high·rf environments as well as minimal 
radiated energy to interfere with nearby rf-sensitive equipment. 

IEEE-488 Compatibility. PTI Package 
The 725M incorporates the Fluke-developed portable test 

instrument (PTI) packaging concept which leis you easily configure 
low cost , convenient mini·test systems using the Fluke 1120A IEEE-
488 Translator. The 7250A is rack·mounlable with the 1120A when 
used with other equipment compatible with IEEE Std 488-1978. 

Specifications 

fnquency Meuurlm.nb ICH AI 
IIlItgl: 5 Hz 10 80 MHz, ac coupled 
IIlIoIuUon: 0.1 Hz to 10 kHz. in decade steps 
AccURCr- ±1 count ± limebase error' 
m,pllY: kHz or MHz with decimal 
os.. TimebllSe Ch.recre""ics ch.rt 

Period Menurementa ICH AI 
IIIIIQI: 100 ns to 99,999.99 seconds 
Ff'lClutncy IIlngt: 5 Hz to I MHz 
III,oIutlon; 10 ms to 100 ns in decade steps 
AcCURCr- :tl count ± timebase error ± trigger error 
mlpllY: ms, or sec with decimal 

PerllMl·Avlngl Menuremlnta (CH AI 
IlaIlQI: 1 ps to 999,999.9115 
FflQUln<:y Rlngl : 5 Hz 10 I MHz, sinewave 
IIIulutIon; 100 ns 10 1 ps in decade sleps 
Accuney: ±IOO ns + N° ± limebase error ± trigger error + N" 
OI,pIIY: /.IS or ms with decimal 
ON _ 100 /0 roo in dk8fH Sl.pt set by ,.solu rion swlrch. Irldic.res ,,.. 
number or periods .Wlr.ped in p.riod .ve",p'. mod., 11'1. number 01 
in/.IV.II .Wlr8fjed in lime inr.rv.I . ... r8fj. mod., OF '''' number 01 cyclfls 01 
B .vtr.ged In r./io mod., 

Tlme·lnternl Mellul1mlnl. (CH A/ CH BI 
lllnal: 100 OS 10 99,999.99 sec 
FflQUlncy Ringe: 5 Hz to 1 MHz 
IIIlIIlullon: 100 ns 10 10 ms in decade ste~s 
Ac,urlcy: ±1 count ± limebase error ± tflgger error 
OIlpllr ms or sec wilh decimal 

Tolliln 
IIIngl: 5 Hz 10 80 MHz lor channet A 
Counl Clpaclly: 9,999.999 
OI,pllY: DiOilS only. no decimal or annunciator 

RaUo MUlunmenll 
IIIIIQI ; 5 Hz 10 80 MHz for channel A, 5 Hz to I MHz lor Channel B 
IIIsolutlon: :t Irequency of B + (N' x IreQuency of AI 
Accurlcr: ±Resolulion ±(lreQuency 01 B x Irigger error of B + N°) 
DllpllY: Digits with decimal, no annuncialor 



Counts Par Miaat1IC1111 100,* CH A) 
Ring.: 5 Hz to 80 MHz 
Count Thnt: 600 ms (11100 minute) 
Resoll/non: 100 cpm, fixed 
Accurtcy: ± 1 count ± limebase error 
DI,play: Digits only, no decimal or annuociator 
'Relld:s RPM d,'r~r oIl00-loofh whee//sfmsor 

CIllDnel A & 11_ Cllancterlstlca 
SIIml .. : Separate or A connected to B (Sep/Ccm) 
Sinsilj,ily: 10 mY nTIS 5 Hz to 50 MHz, 15 mV rms, 50 MHz to 80 MHz· 
l,...ance: 1 MO, 50 pF , nominal 
COUpliftl: ac only 
An,nullor: X 1 X 100, continuously variable 
FIH,r: low pass, 100 kHz 3 db point. nominal 
Trilpl' l twl: +150 mY, OV, or -150 mV, switch-selectable 
MnllllulII IlIp.l: l00V rms 5 Hz to 45 Hz, 250V rms 45 Hz to 50 kHz 
decreasing to 5V rms at I MHz, 5V rms 1 MHz to 80 MHz 

ElIHIlI TIllldllu IIIPUI 
FnqlltlCf 10 MHz, ac coupled 
SWilI'ily: 300 mV rms 
Imptllinct: 1 kO, 30 pF, nominal 
MaxlllMlm Inpul: 3V rms 

Tlmtbase CllarKfarlstlt1 
Same as for 7260A & 7261A 

Option Specilicalions 
BIII.ry Pack Option 1-010) 
Type: Nickel-Cadmium, size F 
Oprr.,illQ Time: 3,5 hours conlinuous, decreasing 10 3 hours, typical worst 
case with Option -131 or -132 ovenized oscillators installed 
Clllrg' Time: 16 hoors at room temperature 
CIIUI' PrllldlOll: Thermistor-actuated shutdown of charging circuit if 
battery temperature exceeds 650C 
Oladllrll Pr,ttcUoI: Automatic low-voltage shutdown to prevent over 
discharge 

PTllnt!l'iag 1-5211 
TrPt: Serial BCD output of all 7 digits and measurement units 
LMls: TIL, ~ 1 " state low 

Personality Cal~ OptlDn 1-522Kj 
For 1120A IEEE-488 Translator. Par1 of Dptioo -529 

IEEE-488 IAllr1IcI OpilOlll-529) 
Oew'"ilMl: Intet1aces the 7250A to IE EE-488 via the Fluke 1120A 
IEEE-488 Translator. (Note: 1120A must be purchased separately.) 
Provides full measurement output capability, and limited triggering and 
reset of a measurement 
Repertoirl: SHI , AH1 , T5, L4 , SRI , RL2, DCI , OTt 

General Speclflc. llons 
OI. ,IIY: 7-digit LED with leading zero suppression , decimal , and 
amunciators 
Cyl:11 R ... : Fixed 250 ms between readings 
111111: Reset buttoo clears display, lights all display segments and. on 
release. activates a new measurement 
Stll Chtck: Counts and displays to MHz clock 
Ttm,.ntun: OOC to 400c, operating: -400c to +7O"C . non-operating 
EMI: Internal metal RFI shield meets most requirements 01 Mll-STD-461, 
Notice 3 
SaIeIy: Designed to meet requirements of Ul 1244 and lEG 348 
Power: tOOV. 12OV. 220V or 240V ac ± 10'l. 4710 63 Hz, 32 VA max. 
Sill: 32.7 cm L x 20.3 cm Wx 10.8 em H (12 .9 in Lx 8.0 in W x4.3 in H) 
WII,IIt: 3 kg (6.5 Ibs) 
I",lud": Instruction manual , power cord. serialized and dated calibration 
certificate. 

Universal Counter/ Timer 

Model 
1250A Universal Counter/Timer 

Oplions 
12XXA-OIO" Ballery Pack , NiCd Rechargeable 
12XXA-112· TCXO. 2 ppm 
12m-131' low Power Oven 
12XXA-132" Superior low Power Oven 
12XXA-521 ' PTI Intet1ace w/PTI Cable 
12XXA·522K Personality Card 
12XU-529! IEEE-488 Intet1ace 

• Faclory Of Service Cenler instafla rlon onl)'. 
•• Fecrory inSIIlll/'on onl)'. 

7250A 

1 The -529 Opr,on c.n be ordered and msr.lled "',me 01 m. nu/.clura onl)'. 
Includes parts IIiHIded 10 mlflrl.cellle 7250,1. ro 1£££-488 ~;a rhe Fruke 
,,2QA IEEE-488 r" nsJaror. Include, 72XXA _52f, 72X}(A ·522K. and 
Y720J 211. f jbOon cable. For eJlisrmg in.lfumenrs which do 001 have Ille 
-529 OpllOflin.ralied. a n rEEE ;nr~.ce can be added Oy ordermg -521 
and -522K Oploons (1 120,1. also IeQW ed}. 

Accessories (AlAI lelplgl 284) 

1120A IEEE-488 Translator 
A53 Whip AflIenna 
Y1201 AllenuatorlFrlter 
Y9111 3 It (0 93m) CoaxJal Cable. 500 
Y9112 6 It (185m) Coaxial Cable, 500 
Y9103 SOO Feed-thru Terminator 
Y2 01 4 5 'A~ Rack Adapter, Single 
Y20 15 5 lh~ Rack Adapter, Double 
Y2020 Panel Mounting Kit 
Y1203 2 II PTI Ribbon Cable 
Y1204 5 II PTI Ribbon Cable 
Y2023 PTI Accessory Case 

Service & Support 
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1953A Universal Counler/ Timer 

• Frequency. hequency ratio, period, period averaging, time 
interval , gated totalize measurements 

• 9 digit display 
• Trigger level controllable on both channels 
• Selectable + or - slope triggering, ac or de coupling , XI or 

Xl0 attenuation 
• Switch selection of separate Of commoo input between 

channels 

The 1953A IS Fluke's sophlsttCated system COUllIet' which has an 
outstanding pflcelperlormance rallo and a Wide array o! optlOOS wtllch 
allow you \0 select JUSt the capability you need to solve your specific 
measurement problems 

Features 
The standard instrumenllealUres all the basIc functions required for a 

vartety of measurements hequeocy, frequency raliO. perIOd. penod 
averaging. lime IntefVaL and gared totalize Wide-ranging provides SIX 
choIces of gate times, penod averages. and time mterval resolutloos The 
1953A counts to 125 MHz, hlghef With OptlOl1 -07. 13. 04"1 4 

The trigger· level controls for channels A and B allow the user to select a 
!>feset trigger level (OV de) 04' to vary the level at which the mput Signal Will 
trrgger the countel . Two LEO trrggel status mdlcalOlS operate In 
coojunctlon wl\h each level control to shOw whethef the counter IS 
correctly trrggered or when the Inpot IS more posilive or negative wllh 
respect to the selected trigger level (see diagram) Two output Jacks allow 
a OMM to be used 10 set the levels accurately 

Three Signal Coodihonlng switches are PfOVlded for each channel 
permitt ing theoperat 04' 10 select posi tive ornegative slope tnggenng. acor 
dc coupling, and XI or Xl0 attenuation 

Dual Input channels are direct coupled With 30 mV sensitivi ty A switch 
for selechoo 01 separate or convnon Input between channels IS j)fOVIde<! to 
allow Input of elthef a Single source common 10 both channels Of two 
separate sources each on a separate channel This IS particularly useful in 
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time Interval measurements A TIL marker pulse output permits accurate 
detefminatlOn 01 lhe start and stop signallfigger pornts By coonecting 
thiS marker pulse to an oscilloscope 1 axis input. the portion of the 
waveform displayed on the OSCilloscope during the tnne Interval measured 
Will be Intensity modulated 

A display check trghts all digit segments when the reset button IS 
pressed With the countef In sell-check mode A large. easy-to-read 9-dlgll 
LEO display Includes fullleadll19lefO SUppression. automatic annunclatloo. 
and overflow 

Oplions 
Three 500 mput prescalers are avallabte to extend frequency measure

ment capablhty hom 0 to t 25 MHz (standard) to 520 1000 or t 250 MHz 
A superror TCXO and two oven stabilized Innebases piOVlde higher 
accUlaey measurements Available to systemsonented users IS a chOice of 
three remote programming options, two of the fast parallel controlled type 
and one uSing the bi-dlrectlonaIIEEE '488 Interlace A separate parallel 
data outpot option IS available f()( digit . decimal POint , overHow. andonlts 
annunciation rnlormallon tor data acqulsilioo use All OptionS ale TIL 
compatible 

IEEE·488 lnlert.ce Oplion 
ThiS Intefface pem1ltS Interconnection With bus-compatible Fluke 

instruments and those of other manufacturers havlll9 the standard 
Interface The Fluke IEEE Interface OptIon (-15)IS Intended for systems 
apphcatlOfls where bus management and data manipulation are pef10rmed 
via a system controllef (terminal. calculator. computer. etc) The counter 
can also be manually operated Without the use 01 a controller, displayrng 
measurement rn formation locally and outpulling data (talk only mode) 
directly to a !>flnter. display terminal or other perlpherat device 

The t953A Option -15 IS compatible With the tEEE-488 Interface 
standard using the j)fetefred ASCII (U S A Standard Code for rnformatron 
Interchange) character-serial. seven bit code set Inlefface driver and 
receive!' cirCUits areall TIL compat ible which permits remoteOpefatlOfl of 
the counter's function. range. and Signal coodi lloning. Wi th front panel 
lockool 

OutptJt rnformatlon IS comprised of 9 display digitS. decimal point. and 
exponent for frequency or time units Overllow Indication IS prOVided 
beyond a display ollOi 



Two intemal O/A coovertersare included lor remote programming of the 
A and B channel trigger levels. Each provides 1% resolution. 

SpoclliCilions 

fr.qu.nq MeaSilremenl1 
Rngl: 0 to 125 MHz (de coupled) 5 Hz to 125 MHz (ac coupled) . 
Prescalers to 1250 MHz (Options -07, - 13. -1 4). All prescalers have 
clean dropout to eliminate false readings 
S.,' Time: 0.1 ms to lOs in 6 decade steps (prescaled input increases gate 
time by a lactor of 4 or 8) 
Resolution: 0.1 Hz at lOs gate lime 10 10 kHz at 0.1 ms gate time 
AccuI1CY: ± Timebase accuracy ± 1 count 
R_OII!: kHz or MHz displayed with decimal point 

Pertocl Measurlments 
Rugl : 0 to 25 MHz (de coupled), 5 Hz to 25 MHz (ac coupled) 
PlriMS btr.ged: 1 period to 1 ()$ periods in decade steps 
Clock Frlllu,!ICf. 10 MHz 
RtsG hllloll: 0.1 J.iS at I period to 1 ps at 1()$ periods 
Acc;urny: Timebase accuracy±1 count + triggererrorol Signal on input A ° 
R,.dout: ms or IJS automatically displayed with decimal point 
'Set! Tlmeba~e Chllrllctell~tics chllrt 

Tilllll Inteml Mmurll1llntl 
R ... e: O.IIJS to 10's 
In,ul: Channels A and 8: common or separate 
Resolullon: 10 ms to 0.1 JlS in 6 decade steps 
Accur.cy: ±1 count + timebase accuracy + trigger error" 
Redout: ms or s automatically displayed with decimal point 
'S&e Timeo.se ChllrIlCIfJ(ISIIf;. Chen 

Totalize Melsur!lnIn11 
Totlllllng: A gated by B 
RIJlge: 0 to 125 MHz (de coupled), 5 Hz to 125 MHz (ac coupled) 
RndouI: Cooots without annl.rlCiation or decimal point 

Rillo Meuuretnl!nts 
O1,pIIY: 11112, where II and 12 are appli!d at input channels A and B 
respectively 
Ringe: 
11 : 0 to 125 MHz (de coupled). 5 Hz to 125 MHz (ac coopled) 
12: 0 to 25 MHz (de coupted), 5 Hl to 25 MHz (ac coupled) 
Accuracy: ± 1 count 01 signal on input A + trigger error 01 signal on input BO 
Readout: Decimal point wi thout unit annunciation 
' See Tlmebase Chlrl Clel/sties chin 

Stnsltrvlty 
CbnlMll A: 30 mV nTIS sinewave from de to 75 MHz Increasing to 50 mV at 
125 MHZ; 100 mV pulse amplitude with minimum pulse width of 10 os 
Channel B: 30 mV rms sinewave from dc 1025 MHz: 100 mV with minimum 
pulse width ot 50 ns 
ChlnMI C: See Option -07, -13, -1 4 

InpDllmped.nCl 
Ch.nlMlt A or B: 1 MO, :S;;:30 pF 
Chlnllli C: 50n nominal 

Allenultor & limiting 
Cllmet A 1M B only: Sensitivity is decreased by a lactor of approximately 
10 in tile Xl0 position 
Dyn.mlc Ruge w/a Umiling: -3.5 to +3.5V (Channel A and B) tV rms 
(Channel C) 
Il1pedlllCtl In Umllirtg Condition: 120 kO in parallel with 75 pF (Channel A 
and B). VSWR less than 3:1 (Channel C) 

Universal Counter/ Timer 
1953A 

SIOjNI " Trlner lnel 
Chlnn,l A an' B only: Front panel slide switch selects positive or negative 
slope triggering . Front panel control has ± lV range when attenuator is in 
Xl position, and ± 10V in tile Xl0 position 
Mublllllliapul Volltgl:Channel A & B - 250V max de + ac peak, 150V ITTlS 
to I kHz; 5V rms to 125 MHz: Channel C - 5V rms, luse protected 
Trigger Level Output: Channel A & B triggef levels available at rear panel 
BNC connectors 

Tillltblses 

511'*' -64 OJitill -IOO,riM ·200,,* 
FteQUeflCY 10 DO MHz 1000 MHz 1000 MHz 10.00 MHz 

Aging Rate ± 3xIO-'lmo ±3xIO-'/mo t WO-'/mo t l SxlO"/mo (Conslaru I ppm/)'! I ppm/Yl' TemperallJ"!) 
TemperalUfe 
ACCUf3Cy ±2xIO" ± SxIO-' ± hIO" <7xIO-tt 
O'C-SO"C 
Line Voltage 

±2x10" ± 2xIO" ± 3xIO" ±wo-' 
(± I~) . rllgger error ot Ch,nnels A or 8 IS les$ m,n ±O.~ol one perlod+ pel/ods 
IIveraged lor Slgnlls w"h beller than 40 dB signal to noose ratiQ Ind IOOmV 
rms amplolude 

•• Trigger error in I,me mterval mode is less thlln ±O.OO25 /slgn.l.iope (V 1/15) 

'" ,. 
• Pellk to pelk Vi/llltlOll 

Externll Timebasa Input 
Frequeney Requlrtd: 10 MHz 
Sensitivity: 250 mV 
Impedance: 1 kO , 20 pF 
Dynamic RI",' w/ a limili",: 8V peak to peak 
Input Impedance Our lng Limillng: 4700 in parallel with 30 pF 

Option Specilicalions 
Thnlbast Mullirlle, 1-05) 
Allows use 0 external 1, 5, or 10 MHz reference clock (standard unit 
accepts 1 0 MHz) . This option also permits burst measurements to be made 
when a "level" signal is available if burst is longer than 100 IJ$ 

Suplflor TClO (- 041 
See timebase specifications above 

O'lln Stabilized Timtbast 1- 1 OJ 
Oven is activated whenever instrument is connected to the AC line. See 
timebase spet:ilications above 

Superior OWn·SI.bllll" Timtblst 1- 20) 
Oven is activated whenever instrument is connected to the AC line. See 
timebase specifications 

IEEE- 488 lntertIClI - 15) 
Full remote programming of function . range, and all signal condi tioning 
controls including trigger levels. Directly compatible with IEEE-488'1978 
Interface Standard. Data output includes 9 digits 01 display information, 
decimal point, and exponent for time or frequency units. FrOfll panel 
lockout is provided. Ask for application bulletin 23 
Rtpllrlaifl: SH1. AHI . T5, l 4. SRI . Rl2 

Digital OUlJIUI Unit 1-021 
Provides BCD TIL outputs from each digit, plus overflow, units 
annunciation. decimal point , and print command. 

81Sf, P.,.IIII Remot. Progt1mmllill- lll 
Allows single' line programming (TIL or contact closure) of range, mode, 
slope, and reset functions. Allows analog programming of trigger levels, 
and provides power sense, overllow status. and system ready outputs. 
Front panel lockout is provided 
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Universal Counter/Timer 
1953A 

Full Pu.1I11 Remote Proatlmrmllg 1-12) 
Includes all the features 01 Option -11 , plus programming of ac or de 
coupling, attenuation. separate/common, and digilallngger level. Trigger 
level of channels A and B is programmable over a +1 II to -1 V range (2 
BCD digits plus sign). giVing a resolution of I", and an accuracy 015" 
plus 2 mV (1 year) Temperature stability is better than 200 IlVfOC. Two 
analog mput/oolput lines are provided for either checking the O/A 
performance. or programming via analog levels. Option -12 increases 
mpu! capacitance to 37 pf maximum 

Rnr Inpllsl-l6) 
Two rear Inputs in parallel with A and B Iront inputs (capacity 85pF) plus a 
rear input lor chanllel C (decreasejj senSlhVlties) 

520 MHz Cllannll C Inpull-Ol) 
Covers frequency range of 50 10 520 MHz. uSlOg a scaling ratio of 4. 
Sensitivity IS 15 mV rms(AGC). MaXJmum allowable ,"put IS 5V rms (fuse 
protected). VSWR less than 2:1 InfO 500 IOf levels less than IV rms 
1000 MHz Chlnnll C Inpgll-13) 
Covers 50 to I 000 MHz us'"g a scaling ratio of 8. SenSlllvity is IS mV rms, 
and maximum allowable '"pul is 5V rms (fuse prolected) VSWR is less 
lhaIl2.5.1 fOf levels less than IV rms. 
1250 MHz Chlnnel C Input 1-14) 
Covers 50 to 1250 MHz using a scaling ratio of B. Sensitivity is 15 mV to 
1000 MHz, decreasing to 30 mV rms at 1250 MHz Maximum input is 5V 
rms (fuse protected) VSWR IS less than 2 5.1 (SOO) lor levels less than 
,v '"" 
General Specifications 
Displ.y: 9-digit LED display with large 7-segment characters. Full leading 
mo suppressioo 
Cycle Rlt,: In ~CONr mode, the tune inlerval between successive 
measurements can be varied by means of a cycle rate control between 
approximately 0.2 and 2 Os "Rese"· button clears display and activates a 
new measurement 
Reat: In "TRIG" mode. readings may be updated by pushing the "Reser 
button Of by grounding the external reset pin on the remote control 
connector. With external reset the display is not cleared 
Sell·Chlck: A timebase-derived 10 MHz signal IS Internally counted 
Glte Tim.: High True. nLlevel output 
Time Internl Mlltt,: Low True. nLlevel output 
Temper1tur.: O"C to +5O"C . operating. -4O"C to +75OC, non-Operating 
Pawn: liS Of 230V ac ± I 0% (1 OOV operation available), 50 to 400 Hz, 
30W nominal 
Slu: 8.Bcm H x 36.2 W x 34 .3 cm 0 (3.45 in H x 14.25 in W x 13.5 in 0) 
Weight: 4 32 kg (9.5Ib) 
IncllMld: Instruction manual . power cOfd. serialized and dated calibration 
certificate. Order Y9111 Of Y9112 coaxial cable(s) and Y9103 50·0hm 
Temlinator separately 
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Models 
1953A Universal Counter/Timer 
1953A-12 With Oplion-12 Installed 
I 9S3A-IS' With Option -15 Installed 
'NI)/ compal,b/e wlrh OprlOn -02 ()( - II 

Opllons 
f 953A-02 Digital Output Unit 
19XU-04 Superior TCXO 
19S3A-OS Timebase Multiplier 
I 953A-07" 520 MHz 
I 953A-l 0" Oven-Stabilized TimetJase 
1 953A-II " Basic Remote Programming 
1953A-13' 1000 MHz 
1953A-14' 1250 MHz 
I 9S3A-16" Rear Inputs 
1 953A-20" Superior Oven-Stabilized TimetJase 

• Fecrory or SerVice Cemer msl.II.,oon only 
.. Fec/orr in.re/lellon only 

Accessories IAlso see "ge 284) 

A53 Whip Antenna 
Y7201 Allenuatorl FIUer 
MOO-200·622 3'hH Rack Adapter 
MOO·200·626 3lhH Rack Adapter wlslides. for DEC cabinets 
Y7206 3lhH Adapter w/stides. for non-DEC cabine!s 
Y8021 1m Cable, IEEE-488 bus 
Y8022 2m Cable, IEEE-488 bus 
Y8023 4m Cable, IEEE-488 bus 
Y9103 SOO Feed-thru Terminator 
Y9111 3 It (0.93m) Coaxial Cable, 500 
Y9 112 6 It (1 .85m) Coaxial Cable. 500 

Service & Support 



(NSN 6625-01 -049-1844) , .... 
1900A Multifunction CounlB, 

• Frequency , period, period averag ing and totalize 
measurements 

• 6-digil display 
• 1 MHz low-pass lilter 
• Available with full parallel BCD output and rechargeable 

battery 

Fluke's versatile 1900A Mulli-ColIlter provides frequency, period, 
period averaging, and totalize measurements over a wide range 01 
applications. In lrequencymode, the 1900A verifies the accuracy of signal 
sources such as generators, oscillators and transmitters. Period mode 
measures the lime duration of a single input cycle , which allows high 
resolution of low Irequency measurements. In period average mode, the 
coonter averages cytle time over 10, 100 or 1000 cycles lor stilt liner 
resolution, Totalize mode is similar to frequency mode except ,hallOO 
signal gale is open and closed deliberately, a fea ture useflll for totalizing 
the cycles in a single R F burst or counting electromechanical relay contact 
bounce, A selectable' MHz tow-pass lilter provides input signal 
conditioning to give accurate low Irequency measurements in electrically 
noisy environments. A selectable 10:1 aUenuator is provided. 

A recharoeable ballery is included in Modell900A-Ol , providing up to 
4 hours 01 operation with a 14 hour recharge time. 

Specifications 

FrltllIIMJ: 5 Hz to 80 MHz. Four manually-selected gate times 01 10 ms 
(100 Hz resolution), lOOms (10 Hz resolution). Is 11 Hz resolution) , and 
lOs (0.1 Hz resolution). Autorange position automattcally seeks to liII all 6 
digits but will not select a gate time greater than Is (I Hz resolution) 
P.,.IDIII : 5 Hz to I MHz. Manual selection 01 single period or 3 
period-averaging ratios: 

IO' sill9le period (lOOns resolution) 
101 periods averaged (10 ns resolution) 
1()2 periods averaged (I ns resolution) 
1QJ periods averaged (100 ps resolution) 

Autorange positioo automatically seeks to hll all 6 digits but wilt not select 
a period average of greater than I ()I averages 
TOlIlIzh,,: Accumulates up to 999999 counts, then activates over1low 
indicator 
SInl ltlvlty: 25 mV, typically IS mV rms sinewave, 5 Hz to 80 MHz. 
Frequency and tota lize: 200 mV peak-to-peak pulse amplitude with 

Multifunction Counter 
19DDA 

minimum pulse width 01 20 ns. Duty cytle > 10%. Period: 200 mV 
peak-to-peak pulse amplitude with minimum pulse width 01 200 ns. Duty 
cytle >l~ 
I" I~ 1 MO, !QO pF 
N,III RIIIr: I MHz (3 dB point) lowpass 
ArIIIIIIIr: Decreases sensitivity by 10 
DYIfI .. : 250V nns 5 Hz to I kHz decreasing to 20V at 80 MHz 
Ti_ 

Frequency: 10.00 MHz 
Aging Rate: <±5 x 10- l l mo 
Temperature Accuracy: OOC to 5O"C < ±5 x 10· t 

line Variation: (±IO'l.) <±I x 10-1 

DlaplIY: 6-digit lEO , leading zero suppression. Time between successive 
measurements is 200 ms plus measurement time. 
AIIIIIIICIllIoI: MHz, kHz, ms, JIS, over1low 
AItor .... : In both Irequency and period modes, autoranging includes a 
unique 20% hysteresis in its switching thresholds to eliminate redundant 
up-rangeldown-range commands. This allows measurements to be made 
on signals containing large amooois 01 FM and ¢1M . Hysteresis memory 
can be reset by depressing the "Reset" button 

General Specificalions 
AllotlMl: A new measurement sequence is started every time a Iront panel 
buUoo is activated 
Tlmperrturl: O"C to +50OC operating (4O"C max in bauery version il being 
charged while operating): -400c 10 +6OOC, non-operating 
PaWlr: liS or 230Vac ± I 0% (I OOV ac available) 50, 60 or 400 Hz. 6.5W 
lif"le model , 8.5W ballery model 
h ili: 1/8A line version, 112 amp slow-blow battery version 
SlzI: 6cm H x22 cm W x25cm 0 (2.5 in H x8.5in W (includiog handle) x 
10 ill 0) 
W,IIk: 1.2 kg (2.75Ib), 1.9 kg (4'10 Ib) with batteries 
1.1 .... : Inslruction manual , power cord. Order Y9111 , Y9112 coaxial 
cable(S) and Y9103 5O-01vn Terminator separately 

Models 
1900A Muttilunction COOIlter 
1900A-Ol Wilh Rechargeable Battery 

Accessories (Alsa set PI~' 284) 
A53 Whip Anlenna 
Cl6 Carrying Case, Molded Plastic 
Y1201 At1enuatorl Filler 
Yl205 Soft Carrying Case wlshoulder strap 
YlIII 311 (O.93m) Coaxial Cable, 500 
Y9112 6 11 (1 .85m) Coaxial Cable, SOO 
Y9103 500 Feed-Ihru Terminator 
MOO-l00-114 Dust Cover 
MOO-200-611 3lhH Rack Adapler, Ollset 
MOO-200-612 3lhH Rack Adapler, Center 
MOO-200-613 3lhH Rack Adapter. Oual 

Service & Support 
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Multifunction Counters 
1910A/ 1911A/ 1912A 

191M 
(NSN 6625-01-092-8438) 

(NSN 6625-01-064-3855) 1911A 

1910Al1911A11912A Mullilunction Counters 
• Frequency, period, period averag ing and totalize 

measurements 
• 7-digit display 
• Autoranging 
• Autoreset 
• Instant warning when input signal faUs below sensitivity 

Ihreshold (Models 1911 A arnl1912A) 
• Rechargeable battery pack version 

These rugged counters are at home 00 the production line, in the lab. Of 
in the field and do lhewor\( 01 counters costing much more. They measure 
freQueI1cies to 125 MHz, 250 MHz or 520 MHz (dependmg on model). 
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period 01 signals to 2 MHz, period average to lOps resolution and totalize 
to 9,999,999 counts. 

Aulorange 
Full autoranging is supplemented by selectable four -range manual 

operation. In aulorange, the display is automatically filled to a maximum 
7-digit readout. A unique hysteresis capability eliminates undesirable 
up-and-down ranging tor between-range signals. 

Auloresel 
This automatic feature is activated every time you select a new range or 

fUl1Ctioo, which means you never have to wait for a second reading. the 
lirst one IfI the new measurement 5eqlief1ce is always correct. Autoreset 
saves time and reduces errors. 

Automatic Clean Oropout 
The 1911 A and t912A Channel B input hasa circuit which automatically 

monitors the input and gives you instant warning in the form 01 zero 
readout whenever your input signal falls below the sensitivity threshold of 
the trigger circuit When the signal level returns to an acceptable level, the 
counter locks on for a correct reading. 

Sensiti,lIy 
A basic sensitiVity of 15 mV, backed by Fluke's conservative design 

margin, guarantees yoo will get reliable, solid readings every time. In 
practice, a typical sensitivity of 10 mV will be experienced. 

Versatile Timebases 
The standard 0.5 ppm per month \imebase assures exceflentlong term 

stability lor bench, production or field use, A convenient rear panef 
extremal timebase input jack and switch let you operate from your own to 
MHz frequency standard at any time. Choice 01 optionaltimebases with 
Improved aging rates and temperature stabilities allows you to purchase 
ooly as much stability as you'U oeed in your applications. 

Inpul Signal Condilioning 
Each counter oHers Iflgger level and attenuator controls which operate 

OVef the dynamIC range of the input to permit accurate readings in the 
presence of noise. Even ringing TIL signalsc3l1 be accurately measured , In 
addition, the 1911 A offers a separate 50 ohm input for 50 MHz to 250 MHz 
and the 1912A does the same but goes 10 520 MHz. 

Ballery Portability 
All three counters are available with rechargeable batteries lor field 

portabili ty. Order 1910A-OI , 1911A-OI , or 1912-01. Four hours minimum 
operation gives you plenty of opponunity to solve those tough Held service 
problems. 

Specifications 

Ch, A A"lnullor: Xl , Xl 0 (approx,) 
Ch. A Tllner Level: ± 0.5V range 
Ch. A Totl lin: I to 9,999,999 counts 
Frecjuency ACCUfJCY: Timebase acclKaCy ± I count 
PeriN AccufJCY: Frequency accuracy plus trigger error' 
• Trigger ,rror IS less /lllIn 0.3* 01 one period + periods ,vefllged for 

smewaves 01 40 dB $,"n,'- lo-nOI'se flllio or beller ,nd ,mplilude &qu,' 10 
Ilens!I"",,.,. 01 counter 

Frlqurncy RlSolutian: 0.1 Hz, 1 Hz, 10 Hz, 100 Hz, m3l1ually selected , 
Autorange automatically seeks to lill 7 digits but will not select gate time 
> 1 second 
Period Resolution: 100 ns, 100 single period; 10 ns, 101 period averaged; I 
ns. l()l periods averaged; 100 ps, 10' periods averaged. Autorange 
automatICally seeks 10 fill 7 digits; il input frequency is high enough, may 
select 10" periods averaged (10 ps resolution) but will not select 
measurement time > 1 Sl!Cood 



Multifunction Counters 
1910A/1911A/1912A 

S,.cllllOlllou 

1910"' • 
• 1911A 

B 

• 19t1A 

• 

D."II, I •• ~. "..... ..," 
5 Hz-,25 MHz 

5 Hz-'25 MHz 

5 Hz' 125 MHz 

SOO 115,0.25 
(5 Hz-2 MHz) 

500 ns·O.2s 
(5 Hz'2 MHz) 

SOO 115-0 25 
(S Hz'2 MHz) 

StuhlYll'/ 

15 mV rms, 5 Hz' 100 MHz 
2S mV rms, 100 MHz, 125 MHz 

15 mV rms, 5 Hz' 100 MHz 
2S mV rms, 100 MHz' 125 MHz 

15 mV rms, 5 Hz' 100 MHz 
25 mV rms, HXl MHz ' 125 MHz 

25 mV rms, 50 MHz - 52Q MHz 

,.,., 
Im,....1ICI 

1 MO/30 pF. 

"-"" 
I MOllO pF. 

"-"' 
~i~S,WA 

1 MOllO pF, 

"-"" 

"',.,. 
IMu 'I"" VI't .. _) 

,~.:..~,~ ,.;;;., 
S.fl'ty: Factory Mulual 3820 approved. CSA 5568 certified 

PrUCIIt 'Kl. 

• 
Oplion Specifications 
TCXD Option, [·03, ·041 
See Timebase Selection Guide 

Includd: InstrucliOil manual, power cord. Order Y9111 or Y9112 coaxial 
cable(s) and Y91 03 50· Ohm Terminator separately 

Tlmeblu Selectiln G~ I" 

'" ....... u. V.iII. '--(1 0 IMz) 1±11I'.41 D· SO'< ..... , ± 5 x IO·flmo ±1 x 10" ± SX 10"'" 
0,,1011 ·03 ± 3 x IO" lmo ± 2 x 10'" ± 2 Jl 10"'" 

O,cl. ·0,( ±3 x IO" lmo ±2.1. 10" ± 5.1. 10-'" 

Y7201 Anenualor/ Filler 
The Y7201 is a combination variable alleouator and selectable low pass 

lilter which can be used lor input Signal cooditioning on all counters. 
Typical specifications are: 
Input fm,.al'lCe: 47 kO 
An,mUoR R'III': X5 to XlOO. cootinuously adjustable 
Low PIS' FiII.r: I kHz. 20 kHz Of 100 kHz. SWitch-selectable 
Mulm ... laput: 30V ac 

General Specifjcalians 
01,,11'(: 7-digit LED. leading zeros suppressed 
AnllUncllllon: MHz. kHz. msec.~. overflow 
Op.r,lInl Tlmp.r"ur.: erc 10 50·C (line models) . 0"(; 10 4O"C (battery 
models) when operating and charging 
StOrlgl Ttmperllun: -40"(; to +7O"C (line models). -40"(; to +60"(; (battery 
models) 
Ext.ral nllllbaa I. 

FrllflllllC'f. lO MHz 10 300 kHz (typical) 
AmpJituM: 300 mV rms. 5V pop max 
Inpull ...... : > 1 kO 

Power. LIM Mod.,,: 100. 115. or 230V ac ±IO .... 48 Hz 10 440 Hz. 8W 
maximum 
Pow.r. B.lliry Molltl, 

lOOV ± IO .... 48 Hz to 52 Hz. 8.5W max 
lOOV ± IO .... 58 Hz 10 62 Hz. 8.5W max 
115V ±10'lt. 58 Hz to 62 Hz, 8.5W max 
230V ± 10 ..... 48 Hz to 52 Hz, 8.5W max 

NOI': VO/f,g"nd frequency mll3l tie 5per;ifif/d" lim, 01 ord« 

TlllllllIItwftI atCCIIIlw IMIlllrtmIIIS): 200 ms plus measurement time 
Sill: 6.4 em H x 21 .7 cm Wx 27.1 cm 0 (2.52 in H x B.55 in W x 10.65 in 0) 
W"gllt: 1.5 kg (3.2 Ib) max. for line models. 2.2 kgm (4.8 Ib) max for 
battery models 

Models FIOruIry 1987 ,rica 
1910A 125 MHz Multifunction Counter 
1910A·Ol With Rechargeable aaHery 
1911A 250 MHz Multifunction Counter 
1911A-01 With Rechargeable Battery 
1912A 520 MHz Multifunction Counter 
1912A-Ol With Rechargeable BaHery 
Specily 1m' voll.g, .nd ',eqvency /I omer III,n 60 Hz .nd I ISV.c 

Oplions for 191OA. 1911A. 1912A 
19XXA·03· 2 ppm TCXO 
19XXA·04- 0.5 ppm TCXO 

-F,ctory mstelletion only. 

Accessories IAIIG '" pig. 284) 
A53 Whip Antenna 
Y7201 Attenuator/Low Pass FiUer 
Y9111 3 It (0.93m) Coaxial Cable. 500 
Y9103 SOO Feed·thru Terrnina tOf 
C86 Carrying Case. Molded Plastic 
YB205 Soli Carrying Case w/shoolder strap 
MOO·200-61 f 3ID- Rack Adapter. Offset 
MOO·200-612 31h- Rack Adapter. Center 
MOO·200·613 3ID- Rack Adapter. Dual 

Service & Support 
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Fluke specializes in two basic kinds 
of digital thermometers: those that 

measure 
temperature using resistance 

temperature devices (RTDs). Fluke RTO thermometers are 
used when the greatest accuracy is required . 

Fluke thermocouple thermometers range in style and 
purpose from handheld battery operated models (50 
Series) used frequently by service technicians, to Ihe more 
precise and versatile 2190A. The 2190A can be used with 
a printer and automatic scanner to record Ihe temperature 
from many sensing points. 

NOTE: Fluke data loggers should not be overlooked as 

i 
thermocouples or RTOs from multiple 
points. Also, Fluke makes accessories 

I 

Digital Thermometers 



Digital Thermometers & Systems 

Selection GUide 

ftlluru I=illE I "''' 
I mOl I "' .. 

PI. Ni. Cu Type RTDs 
NBS Type B.E.J,K,R,S.T.C TICs' All E,J,K.T All All 
DIN TV!)e: J,T TICs N, N, N, " Measurement Resolution C l ' 01 ' l ' l' 
NISl1bef 01 Digits • • • • 
Single Alarm Limit 2162A 2162A - -
Mull iple Alarm limi! - - - -
SelKtable Inpol Points 1 1 1 10 
Multipoint Selector. Manual 2161A 2161A .. -
Points Pet Seleclor 10 10 .. -
M~ PolnlS 30 30 .. -
Bal1enes - - -01 Y200' 

I r~~~£"'<o 
- - - Y~ 

·04 -04 -04 -04 
·02 -02 -02 -02 111 I 

: :;;::-,. "'" N .,,,,, " d,,,,,", 
'AlsoSH , 

Thermometry Product Summary 
2160 Ind 2170 Series: Low·cost . high-accuracy digital thermo· 
couple thermometers in either Deoch/portable or panel mount 
styles lor applications requiring 1 degree or 0.1 degree resolution . 

8520A/ PRT: Best accuracy from -200OC to +350OC. A Rosemount 
162N Platinum Resistance Thermometer Probe (PAT) and a Fluke 
~520~ 5~- Digit Precision Multimeterhaving abuilt-in, customized 
hneanzallOn CUNe to match the specific PRT. 

2180A, 2189A, Ind 2190A: Fluke's most accurate and versatile 
general purpose digital thermometers for RTDs or thermocouples, 
You may, stac.k and, latch each thermometer to a wide range of 
acceSSOries, including manual multipoints , multiple alarms, a 
battery pack, and a thermocouple calibrator. 

50 Series: The 50 Series combine Fluke's technical expertise in 
low-cost handheld test instruments and laboratory-grade benchtop 
temperature instruments to create one of the most advanced, yet 
affordable, handheld thermometer lines in the industry, 
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~ .~ ~ "'" I mOl , 
" All ~ -

All E.J,K.T E,J,K,T All - - J.K J.K 
N, N, N, "''" - - - -
l ' 01 ' 01' 01' DO' " DOl" 0.1' 01 ' 

• • • , , , , , 
- - - ."", -"'" ."", - -
- - - Y2002 Y2002 V2002 - -
- - 10 1 1 1 1 2 .. .. .. Y200 t Y2000 Y2000 - -.. .. .. 10 10 10 - -.. ,. .. 100 100 100 1 2 

"'" -01 Y2004 "009 Y2009 "009 '''' '''' Y~ - Y~ Yo, Y~ Y~ - -
.~ -04 -0' ·002 -002 : - -

-02 -02 ·002 -002 
~ , 

2300A Selnner: Designed to be used with a 2180A Of 2190A Digital 
Thermometer. The 2300A will automatically scan up to 100 points 
of temperature, using either a 2t80A and RTDs or a 2t90A and 
thermocouples, The unit can optionally run under computer control. 

T.mp.fl lun logging SYl llml: Choose from two models - one for 
~TOs and one for thermocouples, These factory-tested systems 
Include a thermometer, scanner, and printer for precision tempera
ture logging that is also portable, 

2020A Ind 2030A Printers: Allow you to log data from a 
thermometer or a scanner and them1ometer, The 2030A permits 
mX+b math scaling and trend plotting, 



Fluke 51 / 52 

Anll.blt I!lroug~ Distributors ISH plJ' 302) 

Idullor thl 1111 •. lib Dr IICIBrY, 
Ihl flukl 50 Siries 01 .igilllllttr
mom.lul tombln. I,b-Iccuncy Ind 
plrlormUtilellUtU In In .Hord.blt 
uriu of IItlldh,ld Instrum,nll. Both 
Ib, 51.l1li52 opettle 1200 lIoutl on 
on,lnt,mllllnlry .• 1td KCepll"'l K 
tvpr It J Iypt IltIrmowpllIIIvl"lI 
Itllllllt~ mlnl-coelltdor "ug. THy 
onlt D. I-C tWllltlOI 1II1II III IIC1,
lIanlly Itll~ IIYII of ICCltlcy. 
A .,oenl-purpost4-1oot bud pralll 
II Ileluded willi tbe 51 : two witllllll 
51. 

Tilt IOpbllUClltti Fluk. 52 OIlltll 
Thermometer will melStire tempen
tUri of two polntllimullmllully or 
dlspl.y Ihe dll1mnce only. lh. 
Mia/Max atorlG' 'ulur. lad SCAN 
IIIOdl ,llYIt, Ih. FI.ke 52 10 th, 
ruks ,11111 world-I 1It11 !.M JIII,II 
IISIjllaDdllll4l1mp1rllllrt all lagglr 
1M SClnlllr. 

Fluke 51 and 52 DigU,1 Thermomeler, 

• Self-test 
• J or K-type themlocouples 
• OF or 0(; display 
• Hold function 
• Single thermocouple input 
• 10(; Of 0.10(; (1°F Of O . ~F) resolut ion, selectable 

Fluke 51 

AddUion.1 Foalu,", lor Ihe Fluke 52 Olgll.1 Thermomelor 

• Dual thermocouple input 
• Differential temperature (T, "T2) 
• Scanfunction{T" T2 , T,-T2, ... ) 
• MinI Max recO«l 
• 10(; or O_lOC POF Of O .~F) resolut ion, selectable 

Digital Thermometers 
R~.ing Minimum.nII MuiJllllm 

Ttmplrltures. Tile new Flulce 52 
Oigilal Thermometer features a 
unique recording mode lila! allows 
it to log both the minimum and 
maximum temperatures from 
either 01 its two thermocouple 
inputs (TI OI"T2). or the difference 
between the two (Tl-T2) . for up 
to 1200 hours at a lime ThiS 
Min-Max Recording feature pro
vides a useful means to trouble
shoot intermittent problems 
Simply push the "Record" bulton 

Fluke 52 

and the thermometer will begin 
updating and storing the holiest 
and coldest temperatures mea
sured. A "REC" annunciator will 
appear ill the display to inform 
you the record lunctioo has been 
activated. MiniMax readings can 
be viewed a1 any time dunng the 
measuremeot process by pressing 
the "View" button. A "Max" or 
"Min" annunciator will accompany 
the appropriately displayed 
temperature. 

The Fluke 51 & 52 Digital Tflermometm are designed lor high accuracy 
and resolution with eKcellent repea tabili ty. Their pricelperlormance ratio 
is unmatched in the industry Reliability, a three-year warranty, and 
1200-hour ba!tery lile combine to give users the lowest possible cost 01 
ownership 

The Fluke 51 is a high quality, high peI1ormaoce Digital Thermocouple 
Thermometer. The most demandlfl~ users will get everything they eKpett 
and tnOfe from this rugged, Slngfe.IOPUlonit. 

The Fluke 52 !las several additional measurement functions and 
high-performance features Dual inputs (T, and T 2) allow two individual 
points to be monitored, and provide inlormation for the differential mode 
(T, minus T 2) ' A MINIMAX register is available lor any input (T" T 2, or 
T, -T2 ) . At power-up the user can select a "scan" mode. which scrolls 
through the three modes in aT" T 2, T, -T 2 continuous sequence. Also 
selectable at power-up is the choice or high resolution (O. l"C Of O.2·F) or 
low resolution (1"C or l"F) readouts_ 

Specifications 

TtlllfNlfltUfi Scal. : CelSIUS Of Fahrenheit user-selectable 
Rlsolution: 1"C or 0 1"C and l"F Of 0 2"F user-selectable 
Thermocoupll Types: K-Iype or J·type thai conrorm to NBS and IEC 584 
tables, user-selectable 
Mnsurtmrnl Ringe: K-type range IS -200·C to 1370"C (-328°F to 2498°F) 
J-type range IS -2000c to 760"C (-328°F to 1400"F) Also check the rated 
range of the thermocouple to be llsed For Fluke K- type probes see page 68 
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Digital Thermometers 
Fluk.51 / 52 

.... r O,.rlll .. RI .. , : For use in o-c to so-c environment (32"F to 122"F) 

...... Amncy; Specified lor a period of one year when meter is operated in 
an environment 0118-(; to 280C (64°F to 82"Fl. Thermocouple errors 
should be added to meIer errOfS to determine measurement accuracy. See 
thermocouple manufacturer's data or, for Fluke K-type probes, see page 
68 

... " Acarwy ± (\o III II ... OC) AcCIrKY ±I""" II" . oF) 

T"" T"" T", , T"" 

51 0." -+ O.PC 0.1' + O.SOC 0.1 " '" 1.3"F o.,,, +,..°F 

" 
O.l \ +O.M: 0.' \ + O.8"C 0.1" + I.3"F 0.'" + 1.4°F 

r,'T, 0.1" ... 1.O"C 0,' \ + 1.2"C 0.1" + l.8"F 0.1% + 2.2"F 

T .. ,.rmr. CoetIicllll: Within lhe meIer operating range, add to the meter 
accuracy specification 0.01 " of reading + 0.03 degrees lor each degree 
below 180C (64°F) or above 28"C (82"F) 
Elm 0ftIIt: Errors contributed by one panicular thermocouple may be 
praclicallyeliminated. over a limited measurement range, using a recessed 
Iront panel OFFSET adjustment on tile meier and an accurate temperature 
standard when making the adjustment. Although making that adjustment 
may increase measurement errors made using other themocouples. the 
two-input Model 52 offers a means 01 adjusting one input and dedicating it 
to making particutarty accurate measurements while using the other input 
for all other thermocouples 
I.,.. Cunei.l: For standard miniature K-type or Hype polarized 
thermocouple plugs with flat . in -l ine blades spaced 7.9 nvn (0.312 in) 
center to center 
Mul ... '.: 60V de or 24V rms ac between the input pins or any input 
and ground. Maximum of I V between inputs T 1 and T 2 on the Model 52 
R""III"1tt: I second per reading forooe probe. 1.7 seconds perreading in 
the scan mode with the Modef 52 
S .... fl., ..... : -41rC to 600C (-40"F to 140"F) 
IIt11t1ft HIllllllIIy: To go, up to 3S"C (95°F) : to 70' up to 51rC (122"FJ 

Geo",1 Specilicalloos 
Betlery: Standard 9V battery (NEOA I S04. SF22 , or OOSP) 
BIIIIry lIlI: 1200 hours. low battery indicator appears when less thM 50 
hours of battery liIe remain 
SlIIIy: Protection Class II I as defined in IEC 348 . Safety Requirements for 
Electronic Apparatus 
Sill: 2.84 cm x 7.49 em Ie IS.S4 em (1 .12 in)( 2.95 in Ie 6.55 in) 
WII",,: 280 gm (10 oz) 
I"" ... : Battery. 80PK-I probe lor air typemeasuremenls (two with the 
52). and operator's manual 

174 

IOPK-' Bead Probe 

IOPK-21~ Probe 

See page 68 lor specilications. 

Models febmry 1987 prleu 

51 Digital Thermometer .............. .. . .. ........... $119 
52 Digital Thermometer. 2 input. MINIMAX Mode .......... 189 

Accessories fAlse sa 11111 284) 

80PK·' Bead Probe IrC to 26O"C ............ . .......... 12 
80PK·2lmmersion Probe -19SO(; to 927"C .....•.......... 32 
80PU Surface Probe '28"C to 2SQ"C ....... .... ........ 69 
80PK·4 Air Probe -196"C to 81S"C .... _ . .. _ . . _. .... ..... 42 
80PK-S PierCing Probe ' 19S"C to 81S"C ... __ .. _ ... _...... 3S 
80PK·6 Exposed Probe -1 9S"C to 927"C .. .......... . . 34 
BOCK·M Male Type K Mini Coonetlor (pkg. 012) ........... 6 
t50 Compact SoH Case .. . . . . . . . . . . . . . . . . . . 12 
t70 Prolettive Holster ................ . . . . . . • . . . 9 

SeTVice & Support 



-, -, ',
e Ie 

Ci!III " ", ""'" ,." . , . " " 

210010 

:' -, '-' ',
I- '. ' ,_ 

GIll,,, ' ''''" """ ... " 
2170 ... 

Z160AIZ170A Panel-Mount Thermometers 
The 2160A and 2170A Thermometers are designed to be mounted in 

a panel. The panel opening reQuired is a rectangle that is only 4.5 em 
high by 9.2 em wide, conlorming to DIN Standard 43700. Both 
thermom~ters will illClicate temperalure in degrees Celsius or degrees 
Fahrenheit and an internal jumper is used to switch Irom one scale to 
the other. 

The 2160A has a tOe or 1°F resolution and uses anyone 01 eight 
thermocouple types (J.K,T.E,R,S,B, or C). The 2170A has a a.loe or 
0.' of resolution and uses anyone of four thermocouple types (J,K.T. 
or E). ~Olh t~e 2160A and 21?OA. are physically and electrically 
compatible with the 2161A MultipOint Selector and the 2162A Digital 
Umi1 Comparator. 

2181.4 

Zt61 A Panel-Mount Multipoint Selector 
The Mode.1 2161A Multipoint Selector is a panel.mountin\l , 

manually SWitched selector that allows 1 to 10 thermocouple probes 
01 the same type to function as Ihe inpullO Ihe 2160A , or 2170A or 
other thermocouple thermometers. Two or more 2161As can be 
connected in series for monitoring more than ten Inputs. 

2182A 

Z16ZA Panet-Mount Limit Comparator 
A panel-mounting . single-limit comparator with anached cable 

an~ plug compatible with 2160A or 217OA, Front panel thumb-wheel 
~wl.lches alto~ yo.u 10 select polaritY"lo,ur limildigits, and hi\lh or low 
limit. Resolution IS ±l ·, An out·o!-llmll readin\l generates a yisual 
indication and a contact closure. Two 2162As can be connected In 
paraltel lor two·limit requirements. 

Digital Thermometers 
Z160A!2170A Serl .. 

2185A 

ZI65A DlgHal Thermometer 
A single-point insHument in a rU!l\led , portable case with 

specifications identical to the 2160A, lt can be equipped with inlernal 
rechar\leable bal1enes. P~shbulton controls include power (ON-OFF). 
temperature scale selection (~ F IO C). and battery charge (ON-OFF). 
Resolution is l oF or l aC. 

21M'" 

Z166A Multipoint Digital Thermometer 
The 2166A IS the same basic bench-type instrument as the 2165A 

but wilh the capability 10f monitorln\l up to to thermocouples 01 the 
same type . Thermocouple channel selection is by a 100position Iront 
panel rotary switch , Power is either line yoltage or ellternal12V dc 
(V2004 Bal1ery Pack has rechargeable batteries). Resolution is l oF or 
l aC. 

" ..... 
216BA Multltype Digital Thermometer 
The ,216M is a portable , sin\lle-point instrument capable 01 

accepting the output Irom anyone 01 ei\lht thermocouple types . 

175 



Digital Thermometers 
2160A!2170A Series 

Perlormance specifications are identical to the 2160A for each 
thermocouple type. Front panel controls include pushbutton power switch 
(ON-OFF, and temperature scale select ion (OFrc). plus an eight-position 
rotary SWitch tor selecting thermocouple type, Poweriseittler linevoUage 
or external 12V de (with Y2004 Carrying Case). Resolution is 1°F or 1"C. 

(NSN 668S-Q1-12ti-6648) 2175A 

2175A DlgII,1 Thermomeler 
The 2175A is a single-point instrument in a rugged, portable bench

mount case with the same specifications as the 2170A. II can be 
equipped with internal rechargeable baneries. Pushbutton controls 
include a power switch (ON·OFF). temperature scale selection 
(OF/"C). and battery charge. Resolution is O.l oF or OJ "C. 

217"" 

2176A Dignal Thermomel!r 
The 2176A is the same basic bench-type instrument as the 217SA 

but with the addit ional capability of moniloring up to 10 
thermocouples (olille same type). Thermocouple channel seleclion is 
by means of a 10-position Iront panel ro ta ry switch. Power is either 
line voltage or external 12V dc (with Y2OO4 Battery Pack). Resolution 
is O.1"F or O.loC. 

SpecificatIOns 

ComPlllble Thermocouple Typ .. : 
2160A Slrin: J, K. T, E, R. S. B. C 
2170A Seri .. : J. K, T. E 

Meuurtm,nl Method: Dual -slope integration over a lOll ms period 
Orilt None . automatic zero correction 
lIIudlnll R.te: 2.5 readings per second 
Conver'lon °C to of: Jumper-selectable in panel-mount models. 
Switch -selectable on portable models 
Input Connections: Screw terminals on isothermal COMector 
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Input Circuit Two-wire . isolated 
Input Impedance: 100 Mel 
Inpul Currtnt: 500 pA 
Sourtl Impedance: 5 kO (5 kn causes <0.2°C error with K 
thermocouple) 
Maximum Inpul VoIllllt! 40011 dc or peak ac continuously. between 
inputs or either input and ground 
Mnimum Common Mode V'IIllJge: 400V dc or peak ac 
Common Mode Rejection: ... 120 dB al SO, 60. 400 Hz ±O.I% wilh I kn 
soulce impedance unbalance 
Normal Mode Rejection: ~ dB alSO. 60. 400 Hz ±O.I% 
OverlOld: Display /lashes when input voltage exceeds full-scale 
temperature range 
Open Input: Display flashes to Indicate open at inpullerminals 
ResPOrtll Time: ~.O second to rated accuracy 

2160A Series Accuracy Specilications 

... - .. -" lmr- ' (mr" , ." lr CI ." I: °F) 

h i'i!o I~f~ 
11:1.1 " I- 0 0 J!.1 " , - -•• iA .. •• 

~ •• a- . -0' ." :' .' ." .- • • ~.i • 
J ·200 10 0 1 1.5 1.5 -328 to 32 1.5 2 

atom 1 1 1.5 32 to 1432 1 1.5 , -200 10 a 1 1.5 2 -328 10 32 2 25 
o to 1356 1 1.5 2 32 to 2472 1.5 2.5 

1 -200 to a 1 1.5 2 -328 10 32 1.5 2 
0 10400 1 1 1 32 10 15.2 1 1.5 , -200 to 0 1 1.5 2 -328 to 32 1.5 2 
010 IClXl 1 1 1.5 32 to 1832 1 2 

R 010 Ina 1.5 2.5 3 32 10 3232 2 • 
S 010 Ina 1.5 2 3 32 to 3232 2 3.5 

• 533101844 1.5 2 2.5 992 [0 3352 2 3.5 
C· 0102328 2.5 3.5 4 32 to 3999 4 6 

iii -, -. 
25 
2 
3 
3 

3.5 
2 

3.5 
2.5 
5 

' .5 
' .5 
65 

. . CdUlgn,,'es Tungs/en 5'!1o Rhenium .$. Tungs/en 26'111 Rhenium 
. - Ma.. error includes NBS conform;t)'. etIlOr.llon. speno zero. referenee 

junetlon. nOise ,nd ".b,I,I)'. bUI not lflflrmocouplfl errors. Add O. 1° C or 
O.2°F lor Model 2166.4. 

2110A Series Accuncy SpeclUcatlonl 

... - .. -...... ..... 
h iho 

1! ' CI ." 1!"f1 

0 I~t ... 
i: 1.1 " t- o iR ~I..I ' ,- • i~ •• ~! !! ... 

• 1 • " 

J 

, 
1 

, 

•• .' :- a-." 3~ ." "-.J! • • • -. 
·99.9 to 0 0.5 1 1.2 ·99.9 to 32 0.' 1.6 2.1 
Otom.9 0.' 0.1 1.1 3210 999.9 0.1 1.2 1.6 
·99.9 [0 0 0.1 11 1.5 -99.9 to 32 1.1 2.0 2.6 
010999.9 0.5 1.1 t . 3210999.9 1 t. 1.8 
·99.9 to 0 0.6 1 1.6 -99.9 to 32 .. 1.7 2.' 
010400 0.' 0.6 OJ 32 to 752 06 1 1.5 
·99.9 to 0 0.6 1 17 ·99.9 to 32 0.' 1.1 3.0 
o to 999.9 0.5 1 14 3210999.9 0.' 1.3 1.8 

Mu. ,,,or InelueJu NBS con/ormll)'. e,/,b" /Ion. Splln. lerO. relerene, 
lune/lon. noise .nd ~"bill'l)'. bill nol Ihermocouplfl 9(fOr~. Add O. I· C 
,nd O.2° F lor Madel 2176A. 



Exleru' DC SOOt,,: (2166A, 2168A, and 2176A) 11 to 15V de at 400 rnA 
Y2004 recommended 
Sill: (2 16SA, 216M. 21SSA, 2175A aod 2176A). 6 4 em H)( 21 7 em W)( 
252cm 0 (252 (n H x 8 55111 W )(99111 OJ 
Sill: (2160A and 2170A) conforms to DIN standard 43700 4 8 em H)( 9 6 
em Wx20 5 em 0 (I 88 In H)( 378 mWx8 05 In 0) Panelcutoul Is9 2 
em x4 Scm (3 62 III X 1 77111) 

Opllon Specilic.lions 
lllCUrpablt hn,,1a [·01) 

Used In Models 216sA and 2175A for por1ableoperlltloos. and prOVIde!; 
a cootmuous operating time of 8 hours The Internal batteries are 
recharged 'rom line power III either trickle or fuU charge mode They afe 
held,tnstallable al a later date 

Olillal Dlllput UAII 1-02) 
A held' llIstaliable option !hat provides a parallel BCD digital output 

equivalent to!he displayed measurement data Output data IS soliCIted by 
an External Trigger and valid data IS lOSUfed by Busy and Not Busy 
outputs OUtPUT IS fully btJlfered nl/OlL compatible. Isolated to JOOV A 
6-!oc)\ ribbon cable and connector are locluded Operates only whef1 
powered by AC line 

Iu'" 0",", U.' 1-041 
A field-InsTaliable assembly whICh prOVides an output voltage 01 1 mV 

per degree (CelSIUS or Fahrenheit) up 10 4000V (4000 degrees) 
Automatic polarity sensing IS prOVided so Ihatthe polartty of the OUtput 
voltage agrees With the displayed temperature The output voltage IS 
Isolated from tile Input and referenced to the low terminal 01 tile external 
voltmeter. strip-chart retorder. etc A 6-loot pair 01 Wires and connector 
are Included Accuracy IS ± O 5% 01 reading ± I mV Operates only when 
powered by AC hoe 

General Specilic.lions 
TYl'I 01 OispJ'Y: LEO 
Shock.1III VibrltloR: Meets requirements of Ml l -Std' 810 
Ambitnt Tempenturt; O"C to SO-C. operallllO. -4O"C to 6O"C With ballerteS. 
-4O"C to 75"C Without baltenes. non-operating 
RllltlVlllumldily: ";90% Irom OOC to 35"C, ";BO% to 50"C, non-condensing 
lint Opeutlon: 115V ac ± IO', 50 to 440 Hz, 8W (ber1ch), 4W (panel) 
lOOV at and nov ac versIOnS are also available 
8.fUry OperlliOlt Option -01 tor The 2165A and 2175A operates etghl hours 
on a full charge V2004 Batlery Pack for 2166A, 2168A. and 2t76A 
operates six hours on a lull charge. tYPically 
W.ight 

2165hnH175A: 1 19 kg (2 631b) WithOut batteries. I 79 kg (3 951b) 
wUh batteries 
2166A. 2168A. 2176A: 135 kg (3Ib) 
2160A. 2170A: 0 74 kg (1.631b) 

W.fr1ftly PeriN: Doe yeal 
IlICkI~d: InstructIOn manual. power cord Thermocouple or thermocouple 
probe not Included 

Models ftbmry 1987 ,rica 
2160Ao Thermometer (paneI 'mount) .. " ............. ,.. $440 
2161A Multipoint Selector (panel-mount) . .. . ....... . ... 200 
2162A Digital limit Comparator (panel-mount) ........ . .. 370 
2165A Thermometer .................. .. ........... 575 
2166Ao Thermometer (10 points) ............. ... ...... 680 
2168A Thermometer(S types) ....................... 810 
2110Ao Thermometer (panel'mount) . ............... .... 480 
2175Ao Thermometer ....... , . .. ,' ... , ......... ,. . . . 675 
2176A· Thermometer (10 POints) .... ............ .... .. 800 

• Spe-e,1'y r/le,mocouple type 10 be IJS~ T/len" oootJl)les 0' probes nol 
included 

Digital Thermometers ' 

Oplions 
2165A-0 I· Rethargeable Balterles 
2160A·02·0 Digital Output (w/cable) 
2160A·0400 Analog Output (w/cable) 

• For :>165.' .nd :>175A only 
•• !Julu./Iy e .. cltlSlVll 

Accessories (AISG &fl. "i' 2841 

See next page 

Service & Support 

Ordering Info rmalion ISIt pig. 306) 

2160AI2170A Series 
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Digital Thermometers 
2160AI2170A Series Accessories 

Thermocouple Type Conversion Kits 
Your 2160- or 2170-Series Digital Thermometer may be eQuipped to 

work with only one type of thermocouple at a time. But it is very 
simple to convert it to be used with a different type thermocouple with 
an ine)(pensive conversion kit. Section II 01 your instruction manual 
tells how. 

A conversion kit for a J,K.T. or E type thermocouple may be 
installed in any 2160- or 2170-Series Thermometer. In addillOn , a kit 
lor a type R,S,B. or C may be installed in 2160 Series (but notthe217Q 
Series ) 

'BS Convllllon NBS Conv'lllon 
1 . .. Kit No. TYPI Kit N •. 

J 2160A-7016 • 2160A·7012 , 2160A·7017 S 2160A·7Q13 
1 2160A-7018 B 2160A-7014 

• 2160A-7019 C 2160A·7015 

Y2004 Y2005 

Y2004 & Y2005 Case and BaUery Pack 
The Y2OO4 consists of a case, 12-voll ballery paCk . and charger lor 

use with the 2166A. 2168A. and 2176A. The V2005 is a case only lor 
any bench model 2160- or 2170-Series Thermometer. The V2004 is 
especially recommended lor the 2166A. 2168A. and 2176A Digital 
Thermometers because those models are not available with a sell
contained rechargeable battery pack but have external 12-volt power 
connectors. 

Typical operating time with batteries having a lull charge is six 
hours. Recharge time al25°C is approximately 15 hours. 

Y2OO4 Casel Battery Pack & Charger 
Y2005 Case 
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P20-Series Thermocouple Probes 
These probes are ANSI Standard accuracy general purpose immersion 

type probes. They have sheaths 6-inches long by lIB-inch diameter made 
ollNCONEl. 

The thermocouple lead wire is three feet long and its insulation will 
withstand temperatures up to 480°C continually. Inside the sheath, the 
wires are insulated with magnesium oxide but are grounded to the sheath 
at the junction, They are particularly intended lor use with Fluke 2t90A 
Digital Thermometers and the 2160-Series and 2t70-Series Digital 
Thermometers . 

The BOPK. Type K Series Probes shown on page 888 can also be used 
with the 2160-Series, 2170-Series, and 2190A Digital Thermometers by 
simply cutting all the allached thermocouple plug and attaching the bare 
end 01 the wires to the thermometer inputs. 

I.,. 
mJ 
P20K 
P201 
P20E 

Y8114 
J 

Y8115 
K 

UuM R .... 
-15(1" 10 875"C 
-150" 10 126O"C 
-15(1" 10 400"C 
-270" 10 l000"C 

Y8116 
T 

yat17 
E 

Thermocouple Probe EXlender Conneclor. 
Matching thermocouple connectors should be used to extend 

length 01 leads when Llsing thermocouple probes . Connectors and 
loo-Ioot lengths 01 .1120 AWG thermocouple wire are available. 
Gonoectors are made of thermocouple malerial and should match the type of 
~lewire 

'IS 'm," .. 0., ThtrlllDClup'l 
1.~ 1.~ Con_lors Wlr. [100 111 

J P20J Y8114 Y8110 , P20' Y811S Y8111 
1 1201 Y8116 Y8112 
E P20. Y8117 Y8113 



(NSN 6625-01-136-9346) 8520AIPRT 

Precision - with RTOs 
• · 183"C 10 +350"C I IPTS sa) range 
• ±O.OlO"C accuracy -1000c to +1000c 
• O.OOl"C resolution 
• Reading storage memory 
• IEEE-488 interlace 
• Onboard computational pmgrams 
• Full DMM capability 

The 8520AlPRT is a temperature measurement system consisting 01 a 
special Rosemounl8 162N Platinum Resistance Thermometer (PRT)and a 
Fluke 8520A SYJ-Digit Precision Digital Multimeter. The8520A contains a 
built -in linearization program customized to match the calibratioo curve of 
the specific PRT supplied. Temperature is indicated directly in either"C, of 
or K with 0.001 degree resolution. 

The system provides a last, low-cost way 01 making extremelyaccurate 
temperature measurements. or cal ibrating temperature measurement 
instruments, in the range 01 -183"C to +35O"C. Systems using lour
!emlina) resistance bridges are much more lime-cOIlSllTling to use, require 
greater expertise, are limited in their appl ications, and are far more costly. 

Meawrements are repeated approximately once per second, making it 
possible to detect and track fast temperature changes, something 
impractical to try to do with balance bridges. 

t62N PRT Ch"aclerislics 
All PRTs exhibit hysteresis during temperature cycling, as with going 

from room temperature to boiling and back. The t62N has a hysteresis of 
less than 0.001" of the temperature span. That is less than 1 mK 
(O.OOI"C) lor a l00"C span, less than 6 mK for the entire thennometer 
range. This quality is not achievable in any industrial PRT. 

Errors due to a change in ice' point resistarn::e can be detected using a 
standard lOO-ohm resistor (wpplied), and the chanqecan becompensated 
easily byc~ing the gain lactor in a memory register 01 the 8520A. Such 
compensation IS completely etiective near O"C, least etfective near -I I O"C 
and +240"C, but predictable as a worst-case error at all temperatures 
within the range of -183"C to +3SO"C. 

8520A Characteristics 
The 8520A Digital Multimeter is compatible with IEEE-488 instrument 

systems and has both built·in and optional math power for a widerangeol 
R&D and ATE applications other than temperature measurement and 
calibration. See page 21 for more information. 

ROJtMIOUnt8 ;" ,,,demtt/{ or ROJsmounl, Inc. 

Digital Thermometers 
8520A/ PRT 

Acc."cy 
The temperature measurement accuracy of the 8520AfPRT system is 

shown graphically in the accompanying chart . Because accuracy depends 
on the stability characteristics of the 8520A as a lurn;tion of both ambient 
lemperatlKe and lime, 24-hour, OO-day, and I-year acctncy curves are 
shown. The kind of accuracy you need will determineoow allen the 8520A 
should be calibrated. 

The stability characteristics of the PRT are also very important and are 
influenced by time, how carefully it is used, and the kind of use it gets. 

The 162N Probe is calibrated IfllicJuid baths. No significant errordue to 
self-heating will occtJr when measunng the temperature of liQUids. A +12 
mK error should be expected when measuring the temperature of gases. 

Specifications 
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Pr .. S"III: tNCONEl-X7SO"'. 5.6 rrrn (0.219 in) diameter, 48 em (19 
in) length 
COIIICttr: Mates with 8520AIPRT 
Power: 100. 120, 220. or 240V ac. ±1O'r.. 50 to 60 Hz. " SOW 
Slzl: 8.9 em H )( 47.7 em l x 43.2 em W (3", in H x 18 in l )( 17 in W) 
Wli,lIt: 9.56 kg (21 fb) 

Model 
8520A/PRT 

Option 
8520"·010 Extended Soflware Package 
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Digital Thermometers & Systems 
2180A12189A12190A 

RS-232 

2189A Thermometry System 

2180A12189A12190A T,mP,k Series 
• 0.01 ° resolution for the 2180A and 2189A and 0.' " 

resolution for the 2190A 
• Capable of ruming 011 of 12V de or ac line power 
• Designed to be integrated with a wide variety of instruments 

and accessories through an integral latching system 
• "C Of DF is selectable via a front panel switch 
• A lull five digit LED display 
• Analog and digital (RS-232-C or IEEE-488) output option is 

available 
• The limits option allows peak and valley memory, alarms 

and della 
• The 2189A consists of a 2180A and a matched platinum 

RTD probe for greater accuracy 
• Six different RTD types are switch selectable. Four 

platinum, one nickel. one copper (218OA ooly) 
• Fifteen different thermocouple linearizations are supported 

including two DIN and three JIS standards (2190A Series) 

Fluke's most accurate and versatile general purpose digital thennom
eters are the 2180A and 21 89A for RTDs and the 2t90A for thermocouples. 
State-ol-the·art accuracy teams with a large family of options and 
accessol'ies to let you make precision temperature measurements in the lab 
or out in the field. 

n. 2180A RTD Oigilal Thermometer lets you SWitch-select one of six 
dilferent types of RTDs, four platinum, one nickel, and one copper, 
Resolution is 0.01 -. 

n. 2189A Them10metry System consists of a 2180A t!lat is 
factory· matched to a preciSion Y2039 Plallrun RTD Probe. 

TN 2190A Thermocouple Digital Thermometer supports ten different 
thermocouple types, including two t!lat comply to European DIN 
standards, Resolution is 0.1-. Take your choice Irom three dilferent 
standard combinations of thermocouple t~. 

Each themlometer features a bright. high resolution LED display with 
pushbutton selection of Fahrenheit or Celsius readings. Each is capable 01 
being run 'rom either ac tine power or extemal12V dc , for field portability. 
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2180A ""ithout Option -oofi 

Outj)Ut Option -002 , ·004 and Limits Option -006 are usable with any of 
the three Il"Iermometers. Other accessory Items electronically connect and 
stack and latch to the 2180A or 2190A. These include manual multipoints, 
multiple alarms, a battery pack. and a thermocouple thermometer 
calibrator. Some are also practical to use with the 2189A. 

For automatic scanning. see the section on the 2300A Scanner. A 
2020A or 2030A Printer allows you to permanently store data when used 
with a 2180A or 2190A con/lgured with an output option, Portable 
temperature logging is available with the factory-tested Temperature 
Logging Systems - 2383A or 2393A. 

2190A/2180A with Option ·006 

Umils Oplion (- 0061 
This option adds three power1ultunctions 10 the 2180A and 2190A 

Thermometers: Alarms, Peak Memory, and Delta. The Alarms lunction 
lights an indicator and closes a relay 10 aclivateextemal devices whenever 
a preset maximum orminimum set-point is exceeded. Peak Memory stores 
the highest and lowest temperature readings for tater recall. And Delta 
automatically subtracts a thumbwheel setting from the actual measure· 
ment and diSillays the diff erooce. 

IEEE-488 Oplion (-0041 
The 21 XO-OO4 is an IEEE-488 output option lor the 2180A, 2189A and 

2190A thermometers, This option mounts within the thermometer in the 
same location as the 21 XOA-002. Readings are taken in response to an 
SRO trom the option by an IEEE-488 controller. This inter1aceoptiondoes 
not include analog output capability. Not lor use in a 2300A Scanner 
System. 



Digital Thermometers & Systems 

Oulpul Opl;on 1-002) 
For recording temperature meawrements with a 2180A, 2189A or 

2190A, you can get Output OptiCMl -002, It provides both an analog output 
forchar1 recorders and a digital output forprinteJS or computl!l'S, and may 
be installed in the lield. The digital OtJlput is a .... ailable in fOOl" forms , 
depending on connector pins and cabling used: Parallel ASCII. RS·232-C . 
m current loop, and IEEE-488 (using tile Fluke !120A Translator), The 
Y2026B RS-232-C Cable Adapter is available to coover! tne 36'pin PTI 
connector on t/'le OptiOl110 a standard 25-pin RS-232-C connector. or the 
user can wire his own cable to the connector provided. 

Option -002 is required wilen the thermometer is being used with a 
f luke 2020A-004 or 2030A Printer unless a 230M Starmer is ltSed. 

RUf Well' of 2 ,goA $how;ng Ille (A) OvrPtl' Oprion -002 Connector, (8) Y2030 
Thermocouple Input Module. and (C) L.mlts Oplrot! -006 Retar Oulpur. 

A Family 01 Accessories 

, ...... 
1--- -

E 

A - V200t Mull'po<nr 
8 - '1"2010 RKk Adaplar 
C - Y2OO9 B811f"y Pack 
0 - 'f2OO2 AJarffllf OU/PUI 

E - V2003 CIt/,rUIIOr 
F - 1120A TranslalOt 
6 - Y200D Mull 'pom / 

2180A/ 2189A/ 2190A 

Y2000 Y2001 

Mullipoinl S.leclor IY2000 & Y2001) 
The Y2000 RTD Multipoint Selector (lor the 2180A) aMI the Y2OO1 

Thermocouple Multipoint SelectOr (lor the 2190A) increase the number of 
points your thermometer can monitOf. Connect up to ten sensors to each 
multipoint selectOf. Cascade up to ten multipoint selectors IOf up to 100 
measurement points - all using a single 2180A Of 2190A Thermometer. 
Both units have ten pushbuttons to easily access a specilic measurement 
point. To measure 01 monitor more than one type 01 RTO or thermocouple, 
take advantage 01 internal switching. This allows you to monitor five 
senSOfS 01 one type. live of another. With Output Option -002 or -004 
insta lled, the Challnellll.lTlber is sent to your printer Of computer, 100. For 
automatic scanning applications see the 2300A, 2383A and 2393A. 

The 2190AlY2003 
Portable Catibration System 

Thermom.ler Calibralion IY2003) 

Y2009 

The V2003 Thermometer Calibrator and 2190A Digital Thermocouple 
Thermometer can be used togethef to cheel< the accuracy of a 
thermocouple or milhvolt-meastJ"ing Of recording instrument. 

Accurate and completely portable, the Y2003-2190A combination 
provides a variable voltage output 'rom -10 mV to +90 mV. The output 
voltage simulalesa thermocouple output. so that the reading on the 2190A 
Thermometer can be compared with a corresponding reading on any other 
thermocouple thermometer, eilhel analog Of digital. In addition, the Y2003 
and 2190A can be used to calibrate millivolt chart recorders and digital or 
analog indicators measuring to 90 mV. Besides being used as a portable 
calibration system, the V2003 can be used as a bat1ery pack for the 
2190A. See Y2009 below fOf battery usage details. For more information 
ask for Bulletin B0059. 

8all.IY Pack IY2009) 
Tnc Y2009 Bat1ery Pack is a rechargeable. seU-contained 12V de 

nickel-cadmium supply IOf up to five I'Iours of continuous operation. An 
indicator light tells you when the batteries are low, while an automatic 
OtJt-olf prevents damage to the cells from excessive discharge. 
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Specilicalions 

218DA RTD Thermometer SPKlllcallons 
RTD Types: 1000 PI. 385 (DIN). 390.3916. Of 392 ; lOOn Nt (DIN); 100 
Cu; 0 to 9990 resistance - switch-selectable 
RlloMion: 1000 PI RlOs: 0.01·, aU10fa1lgiog to 0.1· above 204"C: 1 000 
Ni RlDs: 0.0' -, aUloranging 100.' · above gJ4C; Ion Cu RlDs: 0.1· 
II,WI COl_ti~.: 4-wire screw leaninals. Tenninals accept 3-wire and 
2-wire RTOs at reduced accuracy 
RlD Mllc11inl: User-perlormed potentiometer adjustment matches the 
21 BOA to user's RTO to compensate for variations in lead length and 
resistance at OOC 
Llld HulstlnCl: 4-wire: 2000 max per lead lor both 1 000 and 100 RIDs; 
3-wire: 20 max per lead tor 1000 RTDs, O.IBO max per lead for 100 
RlOs; 2-wire: 0.90 max per lead for 1 000 RTDs, 0.090 max per lead fOf 
100 RTDs 
L .. _ RnislJlICt EtlDr: 4-wire: no error; 3-wire 1000 RIDs: o.olr per 
degree per ohm; 3-wire 100 RTOs: 0.12" per degree per ohm; 2' wire 
1000 RTDs: 0.025- per degree per ohm; 2'wire 100 RTDs: 0.25- per 
degree per ohm 

2180" Unearlzallonl (Type 2)· 

no T,,,, U ... rlDU" c.tIlcleftta 
.oon DIN" 43760 hble 

"'~ 
ALPHA' • 0."""'" 

.oon DELTA' · ..... 
,.,~ ... · -{).265668 ~ 10·' 

C<' · -{).205984 ~ 10-" 
ALPHA' · 0.003916 

ilion DELTA' · .... 
3916 PI ... · .0.099668 • 10.1 ". • .0.211142 ~ 10-'1 

ALPHA' • 0.0039221 
.oon DELTA' · '.493 
392~ ... • .0.311668 ~ 10.1 ". · -HI.192912 • 10·" 
.oon DIN" 43760 Table 
617 Ni 
100'" ., · 9.1)42 Ohms 
Co '" · 10.005 Ohms 

ALPHA · 0.00420) 

See IPTS 68 'OU"'OII. In NBS Monogr.ph l£'e. Type I no long.r 
, vlI/.OIe . 

•• Europe.n SI.nd.rd. 
••• Contacl I, ctory lor in lorma lion on Ih. 21tKlAIA T lor 10 ohm, .3 wire 
'pp/!I;.,lons 
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2180A CUrK, (Type 2)" 

MIIIIIIIIII Emf' 

'T~ .... Dlg,..., C to.g,., F 

~pllClbl. OJ • OJ , ...... ~p Yllr Dop ,., T,,, TI III"n "n " ' C 15°C " ' F " ' F 
~ ... • • • • • • ' C Co, " ' C '5'< Co, " ' F " ' F 

,190 to 0 0.0<1 0.'"' 0.112 0.076 0.161 0.203 
.oon o to 204 0.0<1 0.132 0.173 00" 0.'" 0.314 

J85 ·190 10 0 0.11 0.12 0.14 0.18 02. 0.24 
~ o to 750 O. t1 0.26 0.37 0.18 0.46 0.62 

-20010 0 0.,," 0.'" 0.078 0.015 0.100 0.142 
.oon o to 204 0."" 0.098 0.139 0.015 o.m 0252 ,., -200 to 0 0.'" o.W 0.11 0.13 0.16 0.19 
~ o to 750 0.'" 023 0.32 0.13 0.~1 0.57 

.201) to 0 0.0<0 0'" 0.109 0.071 0.156 0.198 
.oon 010204 0.0<0 0.13 0.111 0.071 0.234 0.'" 

."' ..2iXJ to 0 0.11 0.12 0.14 0.17 02. 0.24 
~ o to 750 0.10 0.26 034 0.17 0.46 0.62 

·200 to 0 0.008 0.'" 0.078 0.014 0.109 0.141 
.oon o to 204 0."" 0.098 0.139 0.014 o.m 0252 
392 ·200 10 0 0.'" o.W 0.11 0.12 0.16 0.19 
~ o to 750 0.'" 0.23 0.32 0.12 0.41 0.57 

-60 10 0 0.129 0.157 o.m om 02112 0." 
.oon o to 93 0.129 0.176 0.199 023. 0.317 0.'" 

'17 -60 10 0 0.19 0.211 0.21 0.33 0.35 0.35 
Hi Dloln 0.19 0.22 025 0.33 0.'" 0." 

.'" ·75100 0.16 0.18 0.19 0.27 0.31 0.34 

'" 010150 0.16 0.211 0.23 0.27 0.35 0.41 

"'~ o to 196.99 0.005 0.042 0.059 Att Units 
o to 999.99 0.1)5 0.22 0.31 In Ohms 

, , NOTE. Sh.ded .111' " 0.0' re,oIullon. un,h.ded .re. " 0.1 ,...olur,on 
• TOIII tnslfum.nl .ccurltCy. DOfIs not IftClud. RTD probe .rror • . V.lid 

lor . .... Ire RTDs only. Mlcroc;ompu/e, Type I no lonQlr .v.II.Ole. 

2189" Thlrmom.lry SYlttm SpeciliClUDnl 
Includes Platinum RTD Probe Y2039. 

Ma ximum System Error (±"Cl 

., Do~ 
T'.pm"l1 • IloC·Z8°C 
' C Clllbl1t11n Allbl.nl 

. .. 
· .83 P ) P ) .., 0.04 0.'" 
0 0.03 0.07 

" 0.05 0.10 .,. 0.07 0.12 ." 0.'" 0.15 
200 0.01 0.17 

· 
204 0.14 025 
3JO 0.18 0.32 
«Xl 0.21 0.'" 
480 0.29 0.<8 

t 'II' 
lI°C·zaoC 
AMlint 

I ' ) 
0.11 
0.01 
0.13 
0.16 
0.20 
023 

027 
0.33 
0.40 
0." 

. , 
(I) The ,ystem operaret down 10 183 C our rhe probe c.IiOrlllon I. nor 
Wlrified 0.10 '11 ~C. If i, .. ,im,ted ,II.r Ih •• ccurltCy belo ... ·!iO"C it In. 
.u~ as In. ItCcurltCy.,.n eQlI8l tem~""ure ln In. PNirive ,.~ • . low 
tempe"'ure calibr.,/Of/,.re 1V.II.bl. as. ,peci. l. 
"Accuracy .OOWl 200°C I, based on ,II. u,.r performinrJ .n Icl Point 
.d/ullmen! In accord.ftC .... ilh Ih. loIlowinrJ ,chffdul. : 
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Probe E. p06Uf. 
Temper,'ur, R.ling. 

ZOO" C /0 3.50~ C 
350"C to 480"C 

To", EJposur, r,m. 
aefOrt A.d/us/menr 

5CO hov,s 
250 /lours 

E"posurfl 0111111 "'2039 'I h/gh Iflmp6f11luf'S IOf 10rtl1 periods of lim, m'y 
CluJ. Ih. prObe /0 ch,ng' ils c;h",c/I,;, r,e. ,nd "quir. the .cev/fley 
'J)«,f,c,/iOllllo/;NI degrldflrl. For flumpl • . rn.re if' 20.. prOlJ,I)i/"y ,,,., 
upo&UrfI.t "llC"C lor 500 "oems "".11 ,.qutr, d'{lr,d,"9 It IS ''''1 lor In. 
user /0 der,rmm. II d~r.d",g is nee.,ory by m.uurtng the le. PO,"/ 
IlIld,nC. Of /h, ptOH. rh, 2189A Ins rrCX; l ron M,nu.1 ,,,pl,,,,S Ihl. 
cJegr.ding prOCfldUf'. 

21110A Thermocoupl, Th,/mom.", SpeciUclliom 
Thermocouple TWPII: Five, switch selectable . Which thermocouple 
types depend s on your choice of microcomputer type . See Accuracy 
chart below 
2190A Accullcy' 

MulllUIl Errtr ° 

Thu..: .. pl. !:Dt;fII' C :!:Degr.1 F 

Appllabl. .. I " I 
PDrliCln III ~ .. YUI ~ .. 1o, 

11~ T.mptnwfI At 2O' C 15°C At " ' F 59°F 
RIng. Col " " Col " " ' C lO' C ,,· C " ' F 95°F 

Type I 

J .128100 018 019 0.21 0.20 023 026 
o to 900 019 0.3t 0.," 020 047 0.58 

K ·132 to 0 019 019 0.21 0>, 0.33 0.37 
o 10 1350 0.t8 0.:0 0.47 O.ll o.n 0.87 

I ·243 10 0 0.t8 0.20 0.12 0.'" 0.35 0.:0 
o to 400 019 0.12 025 O.ll 041 04' 

A o 10 1708 0.3t 0.59 070 047 1.01 120 
C" o 10 2471 018 0.60 075 O.ll 1.11 1.37 

T'II'2 
J ·128 to 0 0.18 019 021 0.20 023 0.28 

010900 0.18 0.31 0.," 0.20 0.47 0.58 
K ·132 to 0 0.18 0.19 0.21 O.ll 033 0.37 

Otol35(J 0.18 0.:0 047 0.30 0.72 0.87 , ·252 to 0 0.18 010 0.12 0.30 0.35 040 
o to 11m 018 033 0.:0 Oll 0.61 on 

A o to 1708 0.3\ 0.59 070 047 1.01 110 

5 o to 1685 0.12 O.SO 0.60 0.38 0.92 ITO 
Type 3 

J .100 to 0 0.18 0.19 0.20 Oll 0.32 0.," 
OIW" o to 760 0.18 0.28 0.33 O.ll 0.52 0.61 

K ·SO 10 0 0.18 0.18 0.20 0.20 0.12 0.25 
o to 1372 0.18 0.:0 0." 020 0.63 0.78 

1 ·200 to 0 0.18 0.20 021 Oll 0.3< 0.>1 
DIN'" o to 400 0.18 0.12 025 O.ll 041 04' 

• 42() 10 1815 011 0.52 0.62 0.37 0.95 TIS 
A 14(1 to 1700 0.18 046 0.46 0.20 0.74 0.93 

Totlll mstrumftnl IICCUfIC)'. Does nor mclud' Thtrmocoupl. trrors 
" C d9Slgnatts Tun".I.n-.$" Rh.nium vi . T"ngst.n ,26'II, Rh.nlum. 

.,' DIN IS II E"'OPIIlln Srllndlfd. 

"_ lltlOll: O.l "C. -F 
Input Conr.ctlon: 2 wires on screw terminal Isothermal block 
Mu SourCl Irnptd,ntI: 2 kD 
OnrTlnll1 Detecllon: Flashing display 
OPln Circuli Detection: Source impedance of 3 kn or more causes a 
flashing "OC" 

2180A12189A12190A 

2190A/AM Multi·linearization Thermometer 
2190A/AMK Model 2190A/AM Aetrolilting Kit 

The 2190A/AM is a modified 2190A thermometer with filteen 
thermocouple linearizations instead 01 the standard live. The user can 
select any of the 15 lhermocouple types by adjusting the conliguration of a 
mulliswitch. The Model 2190AlAM provides all 01 the benefits of the 
standard 2190A in accuracy and system capability The 2190A/AMK is a 
kit for retrofilting elusting 2190As. The 2190AlAM oilers the Japanese 
(JIS) series and European (DIN ) of linearizations as well as lhe N and 0 
linearizations 

Specifications are equivalent to t!lose of the standard 2190A except for: 
Thermocoupl. Types Support.~: J . K, T, C, R, E. S. B. Nand 0, J DIN , T DIN . 
J JIS K JIS, R JIS 

Option Specifications 
Dlllpit 0,,1011(·002) 
Alllioa Dillpi/! 

TVJM: Linearized and isolated 
Voltlgl: 1.0 mVI"C or OF from -425 mV to 4.5V. 5 mA max 
Templrltuft Coefficient: 200 ppml"C from 250{; 
Nolst: s.;;:1oo JiV at 100 Hz bandwidth 
Accuracy: ±0.1% of reading ± 1 mV 
Drill: 200 pV/"C from 25"C 
OvtrfoM or Opel Circuil: Zero volts via banana lacks 

Digilal OlllpUI 
Types: tour, E IA Standard RS'232'C, m currenl loop, parallel 
ASCII. and Fluke PTI 
Connector: 36-pm AMP ·Champ~ 
Seri,l Baud R,tes: liD . 150. 300. 600. 1200,2400. 4800. or 9600. 
switch-seleclable 
RS·232-C Slgn.ll: Transmitted Data, Request 10 Send , Clear to Send, 
Data Sel Ready, Signal Common 
Paralill ASCII SlgR.I. : Oala: 8lioes; Inslnment Address: 4 lines; Address 
Valid; Dala Vatid; Acknowledge; Ground; +5V 

m Currl'" Loap Silnt": Sour~ and contrOlled sink, 20 mA 
Oul·ol-Lim it SIIIIIII: Exclamation pointtransmilled with Option -006 only: 
r.ot with Y2OO2 

IEEE·4BB OpUon (·004) 
Rlplrtolr.: SH1 , AH1 , T6, LO, SRI , RLO, ppo, DCO, oro, co, E2 
SIfl'ica RIIIUlSI Uubll: Yes 
POwtr: Operates only when powered by AC line 

limits OptI0ll (-006) 
Limits flndlo.: Lights LEO and activates Form A (SPST) reed relay wilen 
tllumbwheel setpoint is exceeded. Reed relay rated 10 VA, 184V de or 
130'1 ac rms max , 0.5A max. resistive. Selectable either low (.s;;) or high 
(». 
Mln/Mll Func;lIon: ConlinllOOsly stores Min and Max temperatllfe 
Dell. Func:tlon: Displays difference between Ihumbwheel setpoinl and 
actual temperature 
TltullbwMlfl: 6, for function, sign, and setpoint (±9999). Setpomt 
resolution is 1-

Accessory Specifications 
Y2000 RlD Mulllpolnt SellCtor 
Chlnn.ll: Ten per Y2000. up to ten Y2000s per 2180A . Channel number 
sent to printer or computer when Output Oplion ·002 or -004 are used 
TherllOCOll,ll Types: Same as 2190A Two Iypes per Y2oo1 
Mullllllil Vo llJgl Bttwna CURnell: 125'1 ac rms 
POWIf: Supplied by 2190A 
IIlI. rllel .. : Allached 46·cm cable plogs mto rear of 2190A or Y2OO2 . 
Receptacle accepts cable cllained from other Y2OO1 s 
SLz. ,nd W,lght: Style A PTI case, 1.6 kg (3.53Ib) 
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Y2001 TherlllOCOllpl. Mul1ipoin! S.ltdor 
Chlnnlls: Ten per Y2001 , up to ten Y2001s per 2190A, Channel number 
sent to printer or computer when OUIPUI Option -002 01 -004 are used 
RTO Types: Same as 21 BOA. Two types per Y2000 
Power; Supplied by 2180A 
Inlerlaclng: AUached 46-cm cable plugs into rear of 2180A or Y2002. 
Receptacle accepts cable chained Irom other Y2000s 
Sill.1IIf Weight: Style A PTJ case, 1.4 kg (3.09Ib) 

Y2003 rbennocOIIpl1 Calibrllar 1l1li BlnltY Pack 
'TlIerIlOC8UpJ, Types: Same as 2190A 
Dlllput von.ge: ' 10 mV to +90 mV. adjustable, Applied al input temllnals of 
2190A and thermocouple thermometer of less accuracy 10 be cal ibraled 
Adjuslmlnls: Coarse, fine and offset 
Bantry PICk.: Same specifications as Y2009 
Inltrilei,.: Auached 46-cm cable plugs illio real of 2190A 
Siu •• W.igllt: Style B PTI case, 2.6 kg (5.14 Ib) 

V1009 Aldllr,l.bl. Battery PICk 
DlllpUI: 12V dc , 750 rnA max 
Batt.ry: Ten 'h-O'size cells in drip 'proof case 
Opmting Tlml: 5 10 6 hours typical a125"C on lull charge when connecled 
10 2180A. 2190A 
Redllr,1 TIN: 16 hours typical at 25"C 
Curgn: Buill-in on-oil switch. low-battefy automal lc discharge cut-olf 
OlllpUI CollllKlofl: Rear panel screw terminal blocl< 
Opentlng .M Stonge Temptrllurl: O"C 10 40"C 
Power: 100, 120, 220, or 240V ac ± IO% seleclable, 50 to 400 Hz; lOW, 
Iypical 
Size.nc! Wllght: Slyle B PTI case, 2.5 kg (5.52 Ib), typical 

A family 01 Accessories 

Sinill/ accessoriesshown e,,: (A) Yl203 .nd Yl 204 PTI />oJllng CAbles, (B) 
Y2036 3-Uodul. PTI Polling c.tble. (e, Y2026 c.tbIfl/Achtpler. (0, Y2022 
c.tljbralIOflOlVl(1er, (E, Y2024 3-Modul. Power Cord. (F,P20·Series Thermo · 
couple Prolas. (G) Y2031 end Y2039 RTD Probes, (H) Y2030 and Y20J I 
Plug-In Modvle,. 
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Y2022 ThenllOmr1tr C.IlI1r,tlQ3 Dlwl"r 10 in Pidurl1 
hnelio. : Eitllef precision resistor or voltage divide!' (+10 or + 100) 
I_put VOlgae: O-IOV de 
Olllput IlIIpetllnct: 1000 
Prrc:llioo Rullf(lr: 1000 ± 0.01 0 . temp coefficient 5 ppm 

Y2024 J·Modull Powlr Cord IE In Pldttre1 
Connects three PTl-tamily instruments or accessories to single 120V ac 
power outlel 

Y2026B RS·232-C Cable A.'pln IC ift Pictur'l 
Funcl IOI: Roules RS-232'C Signals from 36-pin PTI conneclOfS to 25-pin 
RS-232-C conneclOfS 
Connecllons: Two 36-pin PTI connectors (M and F), two 25-pin RS-232-C 
connectors (M and F). Y7203 cable supplied 
R8-232-C Pin S.Irc:tloM: Slide switches. Select TO 00 pin 2 or 3; DlR, DSR 
and CTS, through or pulled up; Scanner busy. Ihrough or to CTS 

Y20JO Plut-j. MOfMllM i. Pidurl1 
Exira plug-in units fOf 2190A thermocouples. leave al1ached to input 
wire-pair for easy interchange of thermocouple inpuls. 

Y2031 PIUI '" Moduli 1M In Plctur'1 
Extra plug-In unil for 2180A RTOs. Leave allached to input wires for easy 
intercllange of RTO mputs. 

Y2036 PTI Pollina C.~III B In Pltlurej 
Connects up to three PTI -family measuremenl instruments to 2020A or 
2030A Printer 

Y2037 PI.lInum RTO PriM (G In Plctur.j 
ResistlllCI: 1000 ±O.10 at O"C 
Tlmpenlure R'nal: -SO"C 10 +48O"C 
CI~' Conlonnily: ± 0.1% of temperature using IPTS 68 with ALPHA '" 
0.0038994 and DELTA '" 1.494 
SI.bUIIy: Periodic usage (20% of time) ± 0.03OC if used from OOC to 2000C 
and ± O.22OC if used from -800c to +48O"C 
Nystlrull: Less than ± 0.08"C when using OOC and 2000c as end points 
flllltrsio. Elflds: ±O.OOS-t when going from 4 inches to 10 inches in an 
ice balh 
Trl lISitlo. EIIII T.mpenturl: l5O"C maximum 
Pllyslcal: 316 SS Sheath. 0.25 in diametet' x 12 in L; four 6 It leads 1122 
AWG stripped alld linned 
HIMllng: Cootains strain-free platinum coil. Must be handled with care 

Y2039 Pf,lIlIUlI RTD PflIM IG I. Pimr.j 
Pr. RISi$llICt: 1000 ±O.10 al OOC 
TempmlUfI Ringe: -183"C 10 +48O"C 
Perform.nee Sf.MUd: Rl00·/ RO· '" 1.3922 , nominal . Cooforms to IPTS 68 
within 0.03% of temperature from -5O"C 10 420·C using ALPHA = 
0.0039221 and DELTA = 1.493 
RnJlllnCl Stibillly: 12 mOl year when exposed al 200"C or 20 mO ill 250 
hours when exposed a148Q"C measured with probe at O"C. 4 mO '" 0.01"C 
+ 0.004' of lemperature 
Mrster"iS: Less than O.OIOC a12000C when using OOC and 420"C as end 
points 
lmmaralon Elflels: The readin9s shall not vary more than 0.005"C when 
probe is varied from 4 to 10 Inches in an ice balh 
TUIISltian EN Tlmpentur.: l5O"C maximum 
Tilll Com,lt: 8 seconds maximum when tested in flowing waler at 3 feet 
per secood 
SlIatll M,t'r l,l: INCDNEL 
Slzl: Diameter 0.64 cm (0.25 in), lenglh 30.5 cm (12 ill) 
Lp ds: 4 wires, 6 ft . *22 AWG, ends stripped and tinned 
C.librlllln: Each probe is calibrated at O"C, 200"C and 42O"C . The IPTS 68 
COflslants RD. ALPHA , DELTA and A4 are provided 
HIMII,,: Contains strain-free platinum coil. Must be handled with care 
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PTI Cu. Dlm,n&lD/l' 

Styl. IIIlghl .". ~ .. 
A 

5.7 em 
(2.25 In) 

B 
8.2 em 

(3.23 in) 2{J ,5 em 32.6 em 

C 
10.5 em (8.05 in) 112.85 In) 
(4.13 in) 

D 
12.8 em 
(5.03 In) 

Gen",1 Specilicalions 
Olaplay: ·F or "C . switch-selectable; 7 segment 1.1 em LED 
M .. p r ...... MIIIIIM: Dual-slope integration, 100 ms integration time, 3.33 
readings/second 
lIlUrllllloR TICIIIIIII": Segmented 4th order curve lit 
TttllII"lbUt CaIIflclnl: ± IS ppm/"C Irom 25"C 
SIl.I1ity: 175 ppm/90 days, 200 ppm/year 
CammeR MHI Yallqt: 350V dc, 250V rms ae, max 
CommoR Mod. Holu RelICtion: ~160 dB at 50, 60 and 400 Hz ±O.1 % 1000 
unbalance 
HOI1lllI MoR Hoiu R'JICIIM: ~ dB alSO. 60 and 400 Hz ±O.1 '\ 
Drift: None, automatic zero correction 
InpIIIl""-': 1000 MO at de 
Acmaafy COtIIIdar: 25' pin rear panel receptacle interfaces thermometer to 
Y2000, Y2001. Y2002. Y2003. and 2300A 
SlIock 1M VlIN1I1011: Meets Mll-T-28800c, class 3 spe<:ificalions 
ANIIII! T ...... bN': O"'C to 5O"C operating, '4Q"C 10 75"C noo-0per3ling 
R.I.tlft M_III.ily: ~ Irom IrC to 5O'"C oon-condensing 
POWIt': 1211 de or 100, 120, 220, 24011 ac ± 10'fl , selectable, 50 to 400 Hz; 
aw typical 
Sill: Style C PTI case 
WII,hi: 2.1 kg (4.63 Jb) 
SIIIty: (21.~A and 2190A only) Factory Mutual 3820 approved, CSA 
5568 certified 
Incl~: Instruction manual. power cord. Probes are not included 

Models 
RYOn. ....... 
2180A Type 2 linearizations· 
2189A System 
"ContaCI IIClory lot J-wl" rOO cop~r Iplicl/ions 

ner.oc.,l. n.. .... '" 
2190A Type 1 - J, K, T, R, C 
2190A Type 2 - J. K, E, R, S 
2190A Type 3 - J (DIN ), K, Y (DIN). B. R 
ZI90A/AM (15 types) 
2190Al •• ' (15 Iypes) "" .. de ';1 

l Also see page 188, 2383A and 2393A Temperature logging Systems 

Options" 
Z110A·00Z' Output, Analog and Multiple Digital 
ZllOA·004 IEEE-488 Output 
l1XOA-OOS limits 
No/e: AboWl oplion. I" li.ld-installlbit . 

• R.qu/rod lor compl/ibitity wilh 201OA-004 or 2030 Printer Of I !2OA 
r"n5/1/0r. Howtver, /h.op/Ion /, nOI rfIQuirod wh.n th.thermom.ter 
/, usod with. 2300A Sclfnner. unl.1S IfnlJog OUlpul is Iflso nHdod. 
Mululflly fJlclusl¥t wilh Z!XOA-OCU • 

• " All oplions ." CuSIOfI"IfII ;"S/l/I.1>II. 

2180A12189A12190A 

Accessories IAIIO HI p g. 284) 

P20J ' Thermocoople Probe 
f20K' Thermocoople Probe 
P20Y· Thermocouple Probe 
PZOE· Thermocouple Probe 
Y2000 Multipoint Selector lor R10s 
Y200t Multipoint Selector lor Thermocouples 
Y2002 Alarms Output Module 
YZ003 Thermocouple Calibralor/Baltery Pack 
Y2009 Battery Pack, Rechar98able 
Y2022 Thermomeler Calibration Divider 
Y20268 RS-232-C Cable Adapter 
Y2030 Yhennocouple Input Module 
Y2031 R10 Input Module 
YZ023 Size C PTI Case w/drawer 
Y2024 3-Module Power Cord 
Y2036 PTI Polling Cable 
Y2031 R10 Probe lOon 390 PT 
Y2039 R10 Probe lOOn 392 PT 
Y1203 2-ft 36-pin PTJ Cable 
Y1204 5-11 36-pin PTt Cable 
' St. pagll 778 lot SPef;S 

Also see page 19\ , 2030A Printer/Plotter; page 186, 2300A Scanner and 
page 134. IEEE-48B TransiatOf 

Service & Support 
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Temperature Scanner 
2300A Temp.k Serl .. 

IS-232 

. -
2,0 • 

• 

~-"" .... 

2300. 

2300A Temperalure Scanner 

• Can be used with either thermocouples or RTDs 
• Capable of scanning 20 points, and expandable to 100 

points with the 2301A Extender Chassis 
• Scanning can beeither manually or automatically with a set 

interval time 
• Unused channels can be skipped either through a switch 

setting or programmed from the front panel 
• Two interface options. One provides remote programming 

capabilities 
• LEO display specifies the channel being monitored 
• Two different types of thermocouples or RTDs can be used 

per input card 
• Designed to be integrated with a wide variety of instruments 

and accessories through an integral latching system 
• Capable of running off of 12V de or at line power 

Tile 2300A Temperature Scanner is designed to be used with either a 
Fluke 2180A or 2190A Digital Thermometer to sequentially scan and read 
the temperature of up to 20 RIDs or thermocooples. For even more 
capacity, a 2301 A Scanner Extender can be added to scan 3J1 addit ional 30 
sensors. Two 2301$ may bestacked and latched together to scan up to 80 
channels and a third may be added to scan up to 100. 

Scanning may be dooe manuallyone ch3J1nel at a time. with keystrol<es 
at the Iront panel, or automatically. Readings also may be printed at 
pre-selected intervals using either a Fluke 2030A Printer or a 2020A 
Printer with the relevant options. All 01 these instruments are packaged in 
Fluke stack'and'latchcases that quickly and easily !ittogether to become 
an integrated, multichannel, temperature scanning 3J1d logging system. 
USing a 12V battery. a system may be operated in the field. away from 3J1y 
ac power source. 

For preconligured Temperature logging System, see the 2383A and 
2393A on page 188. 

For applications that need mi)(tures 01 thermocouples. RTDs, d<: 
voltages. 4 to 20 mA control loops, or contact closures, etc., see the 2280 
Series Data loggers on page 200. 

Scanner Card Options 1-002 & -003) 
Both the ·002 Thermocouple Scanner Card Option and the ·003 RTD 

Scanner Card Option provide lor 10 sensor inputs. The inputs are divided 
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into two blocks 01 live. so two different thermocouple types (or two 
dillerent RTD types) may be used with each card. A switch allows you to 
automatically skip any unused channels, or you may skip them Irom the 
Iront panel 01 the Scanner. 

Up to two cards (20 channels) may be housed in a 2300A Scanner. and 
up to three cards (30 channels) in a 230IA Scanner Extender. At least one 
scanner card is required lor the 2300A to operate. Thermocouples and 
RTOs may not both be scanned at the same time by one 2300A . 

Intertace Card Options 1-005 & -006) 
Two interlace options are available. One or the other is required and 

only one may be installed at a time. Eitheroption win interlace to either a 
2180A or 2190A, and both provide RS'232-C outputlorcornrnunication to 
e)(ternal printers or ComputefS. Only Option -006 allows remote control o! 
the Scanner. however, via either a bi-directional RS-232-C link or via the 
I EEE-488 bus (with thel120A TranslatGr). No interlace option is required 
for a 2301 A Scanner E)(tender 

The Y2026B RS-232-C Cable Adapter IS available to connect the36-pin 
connector on the back 01 the Scanner to a cable wi th a standard 25-pin 
connectGr. Or you can wire your own cable to the connector provided. 

Specifications 

Chlnnll CI,lCily: 10 or 20 channels In a 2300A: 10. 20. or 30 channels in 
each 2301 A Extender ChaSSIS: 100 channels per system. maximum. Each 
system to scan only RTDs (2180A) or only themJocouples (2190A) 
Front Pinel Protrammillg: Automatl( or Manual ScannlllQ. Channel Skips. 
ChaMeI Delay Time. Fast Forward, Fast Reverse 
OiSjlIIY: Two digits, 00 through 99: ellher channel number or channel delay 
"me 
Chlnnel DillY TIIII: Time interval between scanner relay contact closure 
and scanner trigger Signal thaI initiates measurement instrument reading. 
Programmable from 0.0 to 8.0 seconds, 2 seconds or greater required for 
rated accuracy 
Print.r Conlrol of Seln Inltrnl: Either the 2020A Printer (with Option -004 
and -006) OJ the 2030A Printer can be programmed to controllhe time 
between each scan cycle when connected to the 2300A 
SCin Speed: Dependent on measurement instrument and application 
Requlrtcl Optlan: One Interface Option (-005 or -006) and al least one 
Scanner Card Option (-002 or -003). Also, OfIe to three scanner card 
options per 2301 A Extender Chassis 
IEEE-488 SY'l.m: Requires 1120A Translator with Option 2XXXA-522 
installed and Y7203 PTI cable 
IIS·232-C ComPillblilly: Y2026B Cable/Adapter recommended 

Option Specitications 
Thlrmocoupll SCianer C,r_ 0,,101 1·0021 
II'" ClIIMtll: 10 
In",t COIIIKtIOU: Two wires per channel on screw terminal isothermal 
block 
Tllerllli IHiSli Error: 1 microvolt. max 
CIllMeI Switdlu: 2-pole reed relays 
Max Inptl VOIII,I: 170V de or peal< ac 
Max cammo. Molle VollIgl: 350V de or peak ac between any two channels 
or between the chassis aJld a channel 
'JIIerlllGCGllpll T.,..: See 2190A Thermometer Specilications 
Swllch-&tllCtabll Typu: Two; five channels per thermocouple type 
IItfuIKt JulCllH CampelWlillll: Temperature-sense transistor on scan card 
isothermal block is used to send isothermal block temperature to 2190A 
for automatit ite point compensation 

liTO SCinner CIr~ Option 1·0031 
Input Cl\anllll, : 10 
Inpul ConllKliOR' : 4-wire screw terminal 
TlltrJIIII Offill Error: 10 microvolts max 



I. 

Chlnnel Swildlu: 3-pole reed relays 
Mu Input valli .. : 30V de Of ~ak at 
RTD Typls: See 2180A Specifications 
RTD Types Selectabll: Two; live channels per RTO type 

IRI.rflCl Opllol[·005) 
Interface Option -005 includes an attached accessory cable with a 25-pl11 
male connector thaI plugs into the back of a 2180A or 2190A Digital 
Thermometer. The Option also provides a rear panel 36-pin connector tor 
outputs to printers and computers 

Intlfflct & Rlmote Corml Opt]OI (·006) 
Option -006 provides all the features of Option -005 plus the capability to 
be remotely programmed via the 1120A IEEE-488 Translator or RS-232-C 
terminal 

36·PII CaMlClor [option ·005 Of -0061 
The Portable Test Instrument (PTI) connector IS used 10 lral1sfer 
in formation from a 2300A Scanner and 2180A or 2190A Thermometer to 
a printer. RS -232-C device, or IEEE-488 bus via the Fluke 1120A 
Translator. The ootput inlormation IS : Channel number. temperature 
value. temperature scale (*C or OF). open circuit symbol. overrange 
symbol . limit-exceeded symbol (i l 2180A or 2190A has Option -006). 
carria!)e return (C R). and tine leed (IF). A Y7203 Accessory Cable is 
required lor connecting a printer or 1120A Translator. A Y20206B 
Cable/Adapter is strongly recommended lor transmitting RS-232-C 
signals 
RS·232-C Siguts: Transmitted Data. Request To Send. Clear To Send. 
Data Set Ready. Data Terminal Ready. Ground. Source and controlled 
sink of 20 mA for m current loop operation. Baud rates are 110. I SO. 
300. 600. 1200. 2400. 4800. or 9600. SWitch-selectable 
IEEE·48B Slgnlll: All IEEE Std 488-1978 signals when used with lt20A 
Translator with Option 2XXXA-522 installed. Interlace functions SH ' . 
AHI . T6, L4 (with Option -006 only). SRI can be implemented 

110 Connetl lons: Same as Option -005 except 36-pln connector also used 
tor remote control inputs 
Sigutl: Same as Optioo -005 plus Received Data . Received Line Signal 
Detector. and Scanner Busy (tor RS-232-C). m current loop is:available 
as an ootput but cannot be used to send programming commands 
RlmDte Prognmmlng: The 2300A accepts commands tor programming 
channel delay time, channel slcips. monitor channel . hrst and last channel 
single scans. and lirst and last channel continuoos scanning. Programming 
is activated by sending command character codes on data lines of 
IEEE-488 bus via the lt20A Translator or on the Received Data line via an 
RS-232-C device 

Commlllll ClllrKlm &- Munlllgi 
A Place Scanner in Remote Cootrol 
l Place Scanner in local Control 
o mm Set channel delay time to m.m seconds 
S mm-nl Skip chinoels mm to (Ill 

U IIIm-nn Unskip channels mm to nn 
M mm Monitor channel mm 
A mm·nn Continuously scan Irom channel mm to nn 
X mm-nn Make a Sin!)le scan from channel mm to nn 
AP Print Scan Mode 
MP Print current channel 
AP Print first and last channels 
XP Print first and last channels 
OP Print channel delay 

G.neral Speclficalions 
Ambltn1 T.mjllnt~rt: ere to sere . operating: -20"C to +7ere. non-operating 
Rl lalln H~mldlly: Q 5'lti to 5crc. operating; ";;;;95 'lti to 7crc. non-operating 
S"11y: IEC 348 Protection Class I. solely as it relates to insulat ion or 
groonding properties 

Temperature Scanner 
2300A T.mp.k Serl .. 

, ... , 
2300A: 100 to 130V ac or 200 10 260V ac. switch-selectable. SO to 60 
Hz. or 12V dc. 8 Watts 
2301 A: Supplied by the 2300A Scanner mainframe 

Sill: Style 0 PTI case. 13.1 cm H)( 20.5 em W)( 32.7 cm l (5.15 in x 8.05 
in x 12.85 in) both 2300A and 2301 A 

W"j" 2 OOA: ApPfoximately 3.6 kg (8 Ib) depending on the options 
230 1A: Approximately 2.7 kg (6 lb) depending on the scanner cards 
installed 

IICI .. 
2300A: Instruction manual. power cord. attached cable for 2180A or 
2190A 
2301A: Instruction manual. attached cable lor 2300A or another 2301A 

Models 
2300A Scanner 
2301 A Extender Chassis 
Inrerl~cirtg .2300A. Sc.nnlfI Thermomel.r comb/nt/ion 10 Ih. IEEE 8u. 
requir,s, Y1203 or Y7204 Cable. Ih' 112OA. Trln,llIlor,nd Ihe 2XXXA-522 
Person,My Card. Th, 21 XOA-002 or 21 XOA.·Q04 thermometer oplions If. not 
requirlld. 

Oplions 
2300A-002 Thermocouple Scanner Card 
2300A-003 RTO Scanner Card 
2300A-005' Interiace and Output 
2300A·006' Interface. Output and Remote Control 
• Inc/udas IIl/lIChed "bbon c~bJe lor 21tJOA or 2r9OA For "Clory or Sef\lic:. 

Cenler Ins/.Ii,ll,on only 

Accessories IAlso He plge 284) 

1120A IEEE-468 Translator 
2UXA·522' Personality card for 1120A 
Y7203 36-Pin PTI Cable, 2 It 
Y7204 36-Pin PTI Cable. 5 It 
Y2026B" RS-232-C CablelAdaptef 
• Requlrlldwilh ff2OA. Trlnsl~tor /orIEEE-488cornpflibiMy. Y12030r Y1204 

cable "SO required. 
•• Inc/ud" cabla Iorconneclion 10 23QOA Hu bolh m," Md /em,/e 25-pin 

RS-232·C connectors and switch" lor h'ndshll~' lI.xib/llly. Al,o II,. 
S&COnd 36-pin conneclor for 2030A Printer. 

2190A 
ThlflllOlllttt 

2300A 
Scanner 

2030A 
Prlnt.r 

2393A 
Confl R~ntloR 

---, , 
'l 
..... 

01, 

:I 
m D3 

--l 
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2190A 
TlIeIIIOIIIttt 

2300A 
Scanner 

2030A 
Prlnltt 

CampulH 
CorIfllllrlllon 

~ 
ColI, 

Y1203 

Y20268 
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Temperature Logging Systems 
2383A12393A T'mP,k Series 

2393A Temperature Logging Sy. tem 

2383A12393A TemPak Series 
• Completely configured and tested temperature logging 

systems 
• Capable of running off of 12V de or ac line power 
• Capable of scanning 20 points, and expandable to 100 

points with the 2301A Extender Chassis 
• Scan either manually or automatically with a set interval 

time 
• The 2030A Printer with your choice of either RTO or 

thermocouple capability 
• Six different RTO types are switch selectable. Four 

platinum. one nickel, one copper, (2383A only) 
• Ten different thermocouple linearizations are supported 

including two DIN standards, (2393A only) 

1 SS 

Two portable. laclory-integrated and tested temperature logging 
systems are available, They ofler a choice of thermocouple or ATD 
measurements and a 2030A Printer. Temperature information from up to 
10 sources may be logged using either of the two systems, or up to 20 by 
ordering one additional scanner option (-003 for RTOs or -002 for 
thermocouples). And each system may be expanded to monitor up to 100 
points. Although the component parts may be ordered separately and 
assembled by the user, choosing the right combination of instruments, 
options, cables, etc., for yotl" applicat ion issimplified by purchasing oneof 
the systems. l hefe is even a modest price advantage in purchasing a 
factcry-tested system. Each offers the most accurate temperature togging 
capabIlity that Fluke manufactures. 

For applications that need mixtures of thermocouples, RIDs, dc 
voltages, 4 to 20 mA control loops, or contact closures, etc., see the 
22808 Series Data Loggers 00 page 200. 

The following chart shows the component parts of the two systems. 

Syslem Componenls _,- ITO, n. ...... .... 
l3I3A %393,1, 

2180A Thermometer I 180 
2190A Thermometer - I '" 2300A StaMer I I IS' 

Option -005 I I '" Option -003' I - IS' 
OptlOtl -{102" - I IS' 

2030-' Prin tef I I 191 
Y7203 Cab~ I I 
Y2024 PoWef Cord I I . .. T,n chann,l. per opllf)ll. On, .cId/I/OfI.1 op/lf)II may be m'I.JIM In Ih' 
2.100A Up 10 .1 .cldition. ' oplion' m.y be plugged info Hch .dditional 
2:WIA Scan~r Ext.nder. Meximum number 01 ch.nn,', if 100. 

SpeCifications 

Please refer to the pages listed above for the specifications and 
performance characteristics of the instNments and oplioos comprising 
each system. 

MOdels 
2383A AID System with 2030A Printer 
2393A TIC System with 2030A Printer 

Service & Support 



Universal & Computing Printer 

----.- . ----
2020A With Option -006 

2020A Universal Prlnler 
• 20-column thermal printer for recording data from a variety 

of instruments 
• Three different interlace options are available: RS-232-C. 

IEEE-488, or Fluke PTI Polling 
• Designed to be integrated with a wide variety of Fluke 

instruments and accessories through an integral latching 
system 

• Time interval print capability with the -006 option 
• Capable of running off 01 12V de or ac line power 
• Single or continuous print cycles can be triggered either from 

the front panel or using the remote trigger connector on the 
rear of the inslrunenl 

• Graphic plotting available wheo using the -003 inler1ace 

Both the 2020A and 2030A Printers have 20-column thermal print 
heads lor recording measurement data Iroma variety 01 Fluke instruments. 
Especially recommended are those instruments packaged in Fluke's 
Portable Test Instrument (PTI) cases. They will stack and latch to a 
2020A or 203M Printer and to one another. COflnecting cables allach to 
the rear panels. 

Because the 2300A Scanntlf is designed to let yoo measure the 
temperature ot numerous points with just one Fluke 21BOA or 2190A 
Thermometer. the 2020A and 2030A Printers are particularly recom
mended for temperalllre scanning and logging. Thermometer. scanner. and 
printer are stacked and latched together and used as an integrated 
temperature measuring system. The tollowing chart gives a quick 
comparison ot the two printers. 

2020A Universal Prinler 
The Fluke 2020A is a 20-column thermal printer with three interchange

able data interface options. Whether you need IEEE-4BB , RS-232-C. or 
Fluke's own Portable Tesllnstrumeot (PTI) polling interlace, the 2020A 
has the option 10 match. The 2020A operates trom either the ac power line 
Of a nommal 12-volt de source. 

2020A TemP,k Series 

RS·232 

ComparllOn 01 2D2DA 1M 2D3DA Print.,. 

fUllr. I ZOZIlA Z030A 
",.. 

Measured data y" y" 
Computed riala No y" 
Oala SIUCe identification y" y" 
Real time No y" 
Elapsed time Opt-Q06 y" 
Engineering .. rllts No y" "_ No y" 
STrIp chan QflIPh . y" 
Prill tycJI 
Front panel togge- y" y" 
Remote trigger" y" y" 
Front panel continuous y" y" 
Remote continuous y" y" 
Pre-selected lII\efVals ",. -<J06 y" 
'Mlen limit Ctossed No Yo, 
Intervals and crossir19S No y" -, .. 
mx+b scaling No y" 
± dillerence (della) No y" 
±" t" delta) No y" ,.-
Fluke PTI Opt ·004 y" 
RS'232-C Opl-Q02 No 
IEEE-488 ", . ..., No . U,mg Option -003 and f122A Instrumen! Controller or similar computer . 

Graphic Prinli ng 
The 2020A with an IEEE-48B interface is capable of printing a dolled 

graph of incoming data. The data source must send the correct 8-bit binary 
code lor trace-on , 0 through 99 tor tnc dot IocatiOfl, line feed . and finally 
trace-otl. Use this feature to plot trends and trace protiJes in addition to 
oormat print out. 

PTI Poll ing 
The 2020A's PTJ polling interlace contains a microcomputer with 

addressing intelligence designed 10 generate the assigned addresses of 
several instruments in the PTlfamily. Select a print mode and the 2020A 
automatically begins polling by sequentially sending addresses one 
through nine until a measurement instrument recognizes its address. The 
2020A then prints both the address and the instrument'scurrent reading. A 
typical polling system might include the 2020A with a 2t90A 
Thermometer and a B92M Voltmeter. 

Time Inlerval Prinling 
Fluke offers the 2020A with time interval printing (Oplioo -006). It 

allows printing at preselected time intervals from ten seconds up to eight 
oours. When you use the time interval print option and a PTI polling 
interface, the 202DA will automatically label the printer tape with elapsed 
lime each lime it prints a sel of readings. 

Specificalions 

Opllon Specilicalion, 
RS-232·C IlItl1'tace 1·002) 
Illput Connector: Standard 25-pin, female 
Sigull: Transmitted Data, Clear to Send, Dala Set Ready, Signal Groond, 
Receive<J Line Signal Detector 
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Universal & Computing Printer 
ZOZOA TemPak Series 

Your choice otlllrte ri,td·lnlllll,ble 'n!artiee ciltll il tJrds 

O~ II)II 1.002 OpliD~ I-DOl 0,liOll I ·004 

RS-232-C Parallel ASCII 
.DI.i:I:. "" Pfl Pol ling 

2~ ... Prn Female 24·P,n F@IT1ale 36·P'n Male 

I I I 
Y1707 '"021 Y720J 

• YS022 Y7204 
VI 70S • • 

V802J VroJ6 

ca~1e c.~ 

Insl & Opt InSI & Opt 
t122A 
1752,1, 2180H102 

1953A-15 2190,1,-002 
2200B-37 2300,IHlOS 
224OC' 15 2300 /0. -006 
850010.-05 722OA-521 
8502A-05 725010. -521 
850510.-05 726010. -521 
8506H5 726110. -521 

852010. 860010.-521 
8840,1, ' 05 881010.-521 
8S6()A-OS 8920" -521 

892110.-52 1 
8922" -521 

BllId R,I.I: Switch-selectable for 110, 150, 300, 600, or 1200 
Chlndtr Set: &4 upper case ASCII plllS ·, f, k, m, n, p. 0 , 5, 11. z 
Butter Slonlt: 32 characters 

tEEE-488 tnteff.CI ,-DOl) 
Input Connettor: Standard 24-pin, female 
Si,Ml. : Per IEEE SId 488-1978 
M_: listen only or Addressable l isten. Switch-selectable 
Rtplrtolr.: AH1 , L1 
Chmtl.r SII: 64 upper case ASCII plus·, f, k, m. n, p. n, Ii , z 
&rI~hlc Prlnllng: DOlled trace activated by re<:eipl of the following 
binary'coded decimal numbers on incoming data lines ' in- trace - 16. dot 
location - 0 through 99, fine feed - 254, ooHrace - 255. 
Bun.r Storlg.: 1 line of data 

PTI hllint fnttrbClI·004J 
Mutll ·lllltrument Sl:'nnlnl: Up to nine Fluke measurement instruments with 
each having an internal preset address as follows, Adr 1 - 2180A, 
2190A, 2300A: Adr2 - 1250A, 1260A, 1261A; Adr 3 - 1220A; Adr 4 
- 8920A , 8921A , 8922A; Adr 6.7 ,8,9 -2180A , 2190A , 2300A 
In,ul C(lflnidor: 36-pin AMP CHAMP, male 
Sign. II: Oata, 8 lines, Address, 4 lines: Address Valid; Data Valid; Data 
Acknowledge; Scan in Progress 
Cur,tlff Sll: 64 upper case ASCII plus · , I, k, m, n, p, n , s, Ii, Z 
Bulter Storll': 1 line 01 data 

Time IntlMI Pr int ,-O~S) 
Print Intlmll: Choice 01 1 0, 20, 40, or 80 seconds, I , 2, 4, 8, 10, 20, 40, or 
80 minutes, or I , 2, 4, or 8 hours 
Time A,not.tlDn: Elapsed time printed wllh each reading (II Option -004 also 
installed) 
Clock: Internal, crystal-controlled 
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4 10. 5 ·3 (fl l) 
1(10 + .-, " I!.,:" : 7' DC 

ET 130 : ~33 : 05 

4 10, cc '-' ~, !'i! L) 
10 €1 + 22: < ~ --' , u(. 

ET 00 : 03 : 0 (1 

Sample section 0/ printed "Pf .fIOwlng IWO rtldings :') seconds ,part. 
R6,dmg from borrom 10 lOp: EI,psed time (ET) Is 00 hours. 03 mln l/les. and 00 
,econds. Addreu I Cn,nne/OO I' lor Ihe Ihermometer and .ddreu 4 is lor the 
vo/Illlfltflf. 

6eneral Specifications 
Type: Thermal. 20-column 
Chmele/I: 5 x 7 dot matrix 
Pr iRI 11"1: 3 lioes per second maximum 
SPiel",: 6 hoes per loch (2 4 per an) 
PI~er: 2.5 rn (6 3 cm) Wide. 240-" roll (74 m) 
Advance: Stepping motor, bel! drrve 
II.mot. Op.rallon: Rear input. by external cootact closure, TIl/OTL 
compat ible 
S.ltty: IEC 348. Protection Class I 
T.mperlwrl: OOC 10 SOOC, oper3ling: - 2O"C to +7O"'C. non-operating 
II.,.llve Kumltlity: <;95\ 10 25"C : Q 5\ to 4O"C : :S;:45\ to 5O"C 
POW1r: 11 to 15V dc, 90 to 132V ac. or 180 to 250V ac, switch-selectable, 
47 to 440 Hz, 40W maximum 
Slzl: Style 0 PTI Case - 13,1 em H x 20 5 em W x 32.7 cm l (5.15 in x 
805 in x 12.85 in) 
W.'; h1: Approximately 9 Ib with paper 
Included: InstfU(:lion manual , power cord, one roll of paper 

Model 
20l0A Printer 
E.ch prmler rflqUlfeS one in lerf.ce optiOn .nd c.n only u.e one .1. lime. 

Oplions 
lOllA·OOl RS-232-C Interlace 
202R003 Interface for IEEH88 
l02XA·004 ° PTI Poll ing Interface 
l02XA-006 Time Interval Print 

All options /i(Jld-/nstalfable. C.ble, no/ InC luded. 
'ACC6pts 1'7203 or 1'72()4. 

Accessories [Alse set IPg. 284) 

Y203S" PTI Polling Cable 
Y7203 2-1( Cable. 36-Pin, PTI 
Y7204 5-" Cable. 36- Pin, PTI 
Y8021 1m Cable lor IEEE-488 bus 
Y80ll 2m Cable lor IEEE-488 bus 
Y80l3 4m Cable for IEEE-488 bus 
Y2035 Thermal Paper, box of 10 rolls 
' Used whlln 2 or 3 PTI insrrum6nrs are 10 00 !lmullan80usly connecled /0 
2020A via Option -(l(W. Use Iwo c.bles lor 4 or 5 ins/rum6nrs. 

Service & Suppo~ 



Universal & Computing Printer 

• 

.2030A Computing Prinler 

• 20'oolumn thennal printer for recording data 'rom a variety 
01 instruments 

• Multi-instrument scanning (up to 9) 
• Time annotation - real. elapsed, interval 
• Engineering units annotation - up to 4 alphanumeric 

characters 
• Seven print modes 
• Runs off 12V de or ac line power 
• Trace mode allows for plotting of data 
• Designed to be integrated with a wide varietyol instruments 

and accessories through an integral latching system 
• Math mode allows you to program delta, %della, and mx+b 

scaling 
• Checks for both high and low alanns 

The 2030A is a 20-column thermal printer with computing power, It 
combines standard printing pef1ormar.ce with a multitude of other special 
features . It is capable 01 mathematically scaling data and automatically 
documenting the printedresults. It can translate numeric data into a visual 
trace, and it can apply limits and activate alarms. The 2030A prints data 
in anyone of seven modes - Irom a single reading to programmed printing 
at periodic intelVais. 

Seven Prinl Modes 
Trxe: Data graphically plotted between progranvnable limits 
I/II,MI TrlCl: Graphic trace of data plotted at programmed time intervals 
InllMl: Prints at programmed intervals 
InlIMILIllfI: Prints at programmed intf!fValsand monitors foralanns when 
nol printing 
SIII" : Prints one reading when pushbutton is pushed 
COltlI ...... : Conlinuously prints up to three readings per second 
R.mot.: Prints continuously when activated (via rear panel) 

Time Interval Printing 
Inside the 2030A is a precision crystal measaing time and allowing you 

to control when data is scanned and/or printed. A gg-hoor clock is set 
from the Iront-panel keyboard: elapsed timestarts automatically when the 
power is turned 00. The 2030A automatically annotates the tape wilh the 
selected time wheoever it prints data. 

2030A T,mPak Series 

Multi -instrument Scanning 
The 2030A's microcomputer con tains addressing intelligence designed 

to generate the assigned addresses of Fluke PTilamily instruments. Select 
a print mode and the 2030A automatically begins scanning by sequentially 
sendifl9 addresses one through nine until a measurement instrument 
recognIzes its address. The 2030A then prints both the address and the 
instrumenl"s current reading, and polls the neKt instrument having a higher 
address. A typical printing system might include the 2030A with a 2190A 
Themlometer and an 8920A Voltmeter. One or more Y2036 PTI Polling 
Cables are needed for connecting more than one instrument in parallel to 
the 2030A. 

Malh Power 
Simply enter ~ 6-digit constants from the front panel and the printer 

can calculate the difference (delta) or percenl diltereoce (lftdella) between 
a preselected reference value and the input data. You can also program the 
2030A to scale the incoming data using the gef1erallonnula rTIK+b. 

Graphic Prinling 
Select the range of data you want to analyze and the 2030A will plot a 

dotted graph over a 2 inch lull scale band of the tape. Simply program the 
right and left limits of the graph area as if they were 0% and 100%. 
Wnether tne measurement range is -0 to 1000" or "500 to 510,- the2030A 
aulomaticallyeKJ)ands orcontracts the range to fil wilhin tne 2 inch scale. 
and dot by dot plots a graph of the data you're recording, 

Alarms 
To control and mooitor processes, the 2030A gives you the ability to 

continuously ~are the reading 01 a measuring instrument against two 
programmable limIts with siK-digit resolution. If the reading eKceeds either 
the high or the low limit, the 2030A prints the reading, the time, and 
activates an alann output. 

When the 203M is in its Irace mode. the edges of the graph also act as 
alatm set points. 

Engineering Units 
The 2030A can be programmed to annotate data with the engineering 

units you choose, It overrides tne basic measuring instrument's units with 
IOIX alphanumeric symbols. Use this feature formath scaling and ol/set to 
put converted data in the proper units, or to indicate " when printing 
percent or difference (~elta) . 

Mode and Funclion Idenlillcalion 
Each print mode and special IlJlCtion has a distinct label. At the 

beginning 01 each print cycle, the 2030A automatically prints the 
appropriate labels so you know just what operations are to be performed. 
In the Minterval limit" mode, for eKample, the 2030A prints Hi and Lo 
followed by the values assigned to each limit. 

All labels include real time or elapsed time when in use, instrument 
address, and a 6-digil header (HO) to indicate the month, day, and year or 
other meaningful documentation. The diversity of symbols and special 
diagnostic messages add up to data Ihat'seasy to interpret today Of weeks 
from now, 

Specificalions 

Prlmr TypI: Thermal, 2O-column 
Cal1Cllrt; 5 K 7 dot matrix. 
Cancllr SIt: 64 upper case ASCII plus·, f, k, m. n, p. 0 , s, p , Z 
Prl.t Rill: One line for each lineleed command, 3 lines/second max 
Spael .. : 6 lines per inch (approKimately 2.4 lines per cm) 
PI,.r: 2.5 inches wide, 240-loot roll. 
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2030A TemPak Series 

PIpIf A ..... IICI: Stepping motor, belt drive 
Buff ... StDnp; 1 line of data 
OKIIliI PoID!; Automatically printed in correct location 
PrInt 1Ie1~ T,at: Test pattern printed in all columns il paper advance 
depressed within I second 01 power tum on 
Prill .Ma: SI NGLE. CONTINUOUS. INTERVAL. INTERVAL LI MIT, 
TRACE, INTERVAL TRACE, and REMOTE (operated by contact closure, 
TIL- or OIL -compatible) 
Progrlmml bll Unit.: Up to lour characters programmed from Iront panel. 
Code set is 64 upper case ASCII characters plus 0 , f. k. m, p. n . s, pand z. 
Overrides incoming ooits 
Programllllbil Parlllltm: Time, Interval , Header, A constant , B constant. 
Hi Urn, Lo Lim , Units, Spet Adr. All are programmed from front panel 
Cloc:k: Internal crystal. Will me3StJre time intervals and either elapsed time 
or real-time. Resolution is one second; range is 99 hours, 59 minutes. and 
59 secoods. Four modes: Elapsed time ooly, real-t ime ooly, elapsed time 
and time intelVal. or real -time and time interval. Real-time runs 
c()(ltinuously and elapsed lime is resel at lhe slart 01 each print cycle. 
AlulI: Two 6-digit setpoints. assignable, corresponding to six least 
signilicant digits of anyone measurement instrument Output is open 
collector. 28V max. Sinks 30 mA max. 
Gr.phlc Prlntlnl : Trace is programmed by proper selection of A and B 
c()(lstants. Operates ()(I one instrumefll. Graph scale IS 2'/t inches (100 
dots) wide. Ten percent scale marlc:ers printed. Accuracy ± 2\ of graph 
scale. 

-
• 

2190A/ 2030A Graphics CapabUIII" 
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MII~: Programmable to do scaling, delta, and " delta computations by 
proper selection of A and B constants. Operates 00 one instnment. 
Six-digit prinlout, maximum. Accuracy dependent on scale selected. 
Comp.libl. Instrurnmll & OptiON:: 2180A-002, 2190A-D02. 2300A-OOS, 
2300A-006 , 7220A-S21 , 12SOA-S2! . 7260A-S21 , 1261A-S21 , 
8920A-S21 , 892IA-S21 , 8922A-S21 
PTI PoUl,.: Prints sequential readings from up to nine Fluke measurement 
instruments with each having an internal preset address as foliows: Adr 
I - 2180A. 2190A. 23DOA : Adr 2 - 12SOA, 7260A, 7261A ; Adr 
3 - 7220A: Adr4 - 8920A. 8921A, 8922A; Adr 6 - 2180A. 2190A. 
2300A; Adr 7, 8, and 9 - Indirect Addresses. When a thermometer 
accessory is attached to the 2180A or 2190A via the thermometer 
accessory connector, the combination of thermometer and accessory acts 
as one instrument when polled. 
Th rlloll,'.t Ilt.rlm: Plug compatible with 2180A/Z190A with 
21 XOA-OOZ output opt ion installed 
S~nn.r Int.rflu: Plug compatible with 2300A Scanner. The 2180A or 
2190A Thermometer attached to the 2300A Scanner does not require a 
21 XOA-002 output option. 
IBI.mct: Through 36-pin AMP CHAMP, male connector. Signals: Data, 8 
lines; Address, 4 lines; Address Valid: Data Valid; Oata Acknowledge; 
Scan in Progress. 
S.Itty: IEC 348 Protective, Class I 
Ttmpml.r.: DOC to +5O"C, operating: - 200c to +7O"C , non-operating 
II. I.ti .. " _ml.lly: "";;9S\ , OOC to 2S"(;; ,...;;7S\ to 4O"C; "";;4S\ to SO"(; 
Pnwet: II to ISV dc. 90 to 132V ac, or 180 to 2S0V ac, 47 to 440 Hz, 
40VA maximum 
Silt: PTI style D case - 13.1 cm H x 20.S em W x 32.7 em l (S.IS in x 
8.0S in x t2.8S in) 
W.lght: Approximately 9 Ib with paper 
Included: Manual. power cord, one roll of paper 

Model 
2030A Printer wI Fluke PTllnterface 
Interconrlectmg cables not ;ncllJded. Order Y7203 01 Y1204 

Accessories IAIIO UI Pig' 2841 

V2016 7" Rack Adapter, Single 
V2017 7" Rack Adapter, Double 
V2021 Panel Mounhng Kit 
V2035 Thermal Paper, box of 10 rolls 
V2036' PTI Polling Cable 
V1203 2 It Cable. 36 pin PTI 
V1204 S It Cable. 36 pin PTI 
' ReqlJ;red when 2 or 3 menurement In,trumttn/S ere simlJ/taneous/y COll 
nectoo to 'he 203OA. Use 'wo cables lot 4 01 oS In,tr lJments. 

Service & Support 



Data Acquisition 
Whether you need a complete 

system or an OEM component , Fluke 
has a reliable measurement and 

I you. I 
industry standard communications. 

software tools, and PC-compatible analysis packages 
make our data acquisition equipment simple to set up, 
integrate and use. 

Our 17S2A Data Acquisition System. with powerful 
real-lime processing, is Fluke's highest-speed system for 
manufacturing and product testing. A touch-sensitive 
display presents a friendly interlace and helps eliminate 
operator error. 

Helios-I Computer Front End and labtech Notebook 
team up for a complete PC-based system. Menu-prompted 
set-up eliminates the need for programming. Integration 
with lotus 1-2-3"· helps you present a clear picture of 
your test results . 

The 2400B Intelligent Computer Front End conditions 
over two dozen signallypes, and frees your host computer 
from time-consuming monitoring and control tasks. 

The 2452MCS Measurement and Control System is Fluke's 
most powerful data acquisition solution for a wide variety 
of tests and processes. It provides the user with the com
puting power 01 the 1752A and the monitoring and control 
of the 24008. 

The 2280 SERIES data 

eliminating software programming. 
They support a full range of analog 
and digital options. 



ata cquisition 

Seleclion Guide 

.- ms. mo. 1752A 2400.' UUlts IIELIOS-/' 

""""""'"' 11 Types 11 Types 7 Types" 12 Types 12 Types 11 Types 
RT'" All Types All Types All 100 ohm pI. 385" All Types All Types All Types 
Resistance To 641< To 6011< - To 64K To 641< To 641< 
DC Voltage Ranges 64 mV-64V 64 mV-64V 100 mV-IOOV 100 mV-HIOV 100 mV-IOIIV 64 mV-64V 
Max DC Resolution 'pV 'pV 124 pV , pV '"' O.SpV 
AC VoUage Imges ,SOY 'SOY 2SOV" '50V ,SOY '50V 
DC ,"",", Olo64mA Oto64mA Dlo65mA Dto20 ntA Oto20mA o to 64 mA 
Strain Gage Yo, y" Yes" y" Yo, Yo, 
BCO y" y" y" y" y" y" . ..., y" y" y" y" y" y" 
Status (Contacts) y" y" y" y" y" y" 
"""~ To 1 kHz To 400 kHz To 900 kHz To 900 kHz To 900 kHz To 400 kHz 
Even! Totalize y" y" y" y" y" y" 
Sequence 01 Ev«IlS - - - y" Yo, ---Stalus or Alarms ~'oo 0-1500 0- 160 0-1024 0-102'( 0-1500 
Inl Relays (Max) , , - 0-1024 0'1024 -
Uw-Detined BCD y" y" y" Yo, y" y" 
Analoo Voltage - To ±10V To ±IOV To ± IOV To ± IOV To ± IOV 
Analog Ci.mnl - 4020 rnA HOmA "-lOmA "·lOmA HOmA 
Ana100 Resislance - - - To 102K To 1021( -
PlO - - y" y" y" -
Stepper Motor - - - y" y" -
• Also require' ho.I comput., such II Fluke 172211. '752A {K IBM PC (IBM ,. • fllglS/fI,1J(J If.MImI,k 01 InllmlllOn" BUSiness M.cflm.s. Inc.) 

•• Using .K1"n,l.ignal cOI'Iditioninp 

Features - nisI naol I15U l41101 l 4521CS HUO$-! 
Accuracy (de V) ± .OO5'11o ± .005'11o ± .02'11o ± .OO2'11o ±.OO2'llo ± .OOS'lio 
Speed (CHIS) " ". ' 000' 25 25 (High Resolution) ... 

'000 
(Medi\lT1 Resolution) 

Progratmling ""'" """ BASIC FltJke Mea5U'emeI1t BASIC -, 
Environment -", -", FORTRAN & Control FORTRAN on Host 

""""'" l ....... """"'" C ~o,," 

C 
Operator Intenace Membrane Keypad Membr.wI Keypad Touch-Sensi tive Via Host Touch-Sensiti~e Via Host 

Display Display 
Analog IIW)Ut '00 '500 '" ' 000 1128 '500 
""",", 

RS-232/IEEE-488 OPT OPT STO OPT STO RS-232-C STD 
12V DC Opntion y" Yn '0 '0 '0 y" 
MO'lIOIY Expansion ,_ ' ow 3.0104 + BytllS ' ow 3.0104 + BytllS 'ow 
Graphics Pk>' Pk>' Oot A(!dress Via Host DotAddfess Via Host 
Permanent Data Ho" """'" -Disk -' .... -Disk Ho" 

" .... T.- -..... -Host -..... 
Buih-in Printer Yo, y" " " " " Battery Back-up Program. CJock ProQram. CJock Clod< 'ow Ck<k Definitions, Clock 
Sottware for IBM PC y" y" - y" - y" . 
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Measurement & Control Pro tiets 
H.llos-IIZZS9AJ 

H.Ii,,-1 " • praclllln all acqulsi. 
1101 computer IrDIII I. II Is • 
ClImpullr 1001 built ID Fluk.lI.ncllf~s 
01 Pllcilion. Uulbility ud fUn"
nns II I Imet lbal m.hs II Ihl 
IIIlgnl dID'" I' syslill kildtrs. 

Hllics·lls IRludH for the Iro...,-
1"1 number or Inglneers who wish to 
.d~ rell'WDrl~ mUIunment cap.bU· 
Ity to tluilr JIIrlOllll compo!!r. IIIDi· 
tClmputer Dr mllnlnllll. Helios·1 is 
Slltlbla lor UII In I wid. ring' DI 
'ppllutlons Irom Induslrl.1 prOcell 
IIIDnitoriDg to I.oot.tory lM.sure· 
menls. ,nline tnlHII 10 .niron· 
menl.lltstlng. 

H.lios-I Comput" Front End 
• Wide range 01 measurement and control options 
• Eliminates many hardware integration problems 
• Simple and powerful instructions 
• Supports modem communication 
• Software available for total solution 

Performance 

• .•. 1 , • . 1 

You can use Helios·lto add high pertDmlance measurement capability 
to any of your computers, from lap·top to mainframe. Hellos'l uses the 
same data acquisition and control options as the Fluke 2280 Series. These 
options have been proven in lhousands 01 applications world-wide. You 
can be coofide!1t that your system will pertDml atCUfately and reliably for 
years to come. 

Helios·1 gives your computer the power to read: 
• Voltage • Strain 
• Frequency • Pressure 
• Temperature • Speed 
• Flow • Many, many more ... 
The high pertormanct Analog to Digital Converter in conjunclion with 

dala conversion capabilities built into Helios'l means unsurpassed 
resolution. repeatabil ity and accuracy in thermocouple. RTO and strain 
O3ge measurements. 

These proprietary algori thms are both highly ellicient and very 

Spncl ing Up Til. Measurement 
PrDCtU. For automated lhemlal 
test ing of power supplies. a maiOf 
com~t er manutacluring company 
chose Fluke's Hellos-' \0 speed 
up the measurement CW'Id analysis 
of temperature, humidity and OC 
voltage. Helios-I reduced system 
cost by also being able to control 
the environmental testing cham
bers' temperature. Hellos' stream
line<l, self-documeflliog command 
set reduced programming lime 

and startup costs The fron\-end's 
expandable channel count and 
h'llhly-repealable. nOIse-free mea
surements ensore meamngful data 
necessary 10 validate manulactur-
1119 procedures 

, 

• 
Hello.·1 

accurate They are opllmlzed for Hellos-I hardware givmg perfOffilante 
that would be hard to match il routines had to be written Ihat run in Ihe 
hosl computer 

Value 
Hellos'l IS designed to give you best pflce/pertormance hardware 

solution available for computer based measurement and control applica' 
tions Combme Ihls With Fluke·s commitmenl to supPOrl and service and 
you have a system that will conllnue to return value for years to come. 

Hardware Conliguralion 
You can configure Helios·1 to meet your exact needs One Helios' l 

mainframe can house up 10 6 itO modules, each With 2{) channels. 
Communication between the CPU and the 1/0 moduels is by means of a 
high speed serial link 

A Wide range of 110 cards is available. Several of them are mult ifunc· 
lIonal and as such are lIme and cost savers where a wide range 01 inputs is 
necessary or conhguratlon changes frequently. 

Extended Systems 
Remote expansioo chassis are available 10 bring the tolal configuration 

to 1500 chanrtels. The distance between an extender chassis and the 
mainframe may be up to t 200 meters. Connections may be made in daisy 
chain , star and maze configurations so that cable rouling can easily be 
adapled to the physical layout of your lacility. 

Multiple Helios'I units may be arranged in a multidrop conliguralion. 
This allows you 10 address up to 10 Helios'] units on a serial link. 
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Measurement & Control Products 
H.llos-IIZZ89Aj 

labTech Nol.book SoHware 
Fluke and Laboratory Technologies Corp have teamed up to create a 

complete system for data acquIsition and control lABTECH Notebool<~ 
transforms the IBM PC. Xl or AT and compatibles along willi Hellos-I 
1010 a powerlul data acquisillOn, analysIs and real-time display system 
which requires no programming 

Data generated USing Hellos·r and lABTECH Notebook8 ale recorded 
In formats compatible wllh major analysIs. spreadsheet and database 
programs. These Include LOTUS 1-2' 3,- Symphony,. RS/ ! and 
NWAStatpak 

Menu drIVen format makes the operator Interlace easy 10 learn and to 
use Complicated procedures can be reduced 10 single button o~alions 
The result for you is fast system setup and increased efficiency in 
operaliOfl Once the measurement and comrol activilies are defined they 
can be stored on disk tor easy recall 

Data acqUisition can be started Immediately or triggered externally. 
Data can be time stamped with either time of day or relative time 

LABTECH Notebooke allows other PC programs to be run concurrently 
LABTECH Notebooke perlOflTlS data acquIsition and control In the 
background while another program operates In the foreground Your 
efficiency IS increased considerably especially during long tests 

Prologger.JICl 
ProioggerJiCL is a communications utility for the IBM Personal 

Computer and the Fluke Hellos Computer Front End ThiS soHware tool 
establishes serial commUnication With Hellos'l and links Helios-I and the 
IBM to prOVide data acqUisition capability for the IBM ExtenSive use 01 
IBM lunction keys and wmdowlng provide an easy to use package 

ThiS sot tware patkage provides an environment in which you can record 
data from Hellos-I in LDTUS 1·2'3 formal. log data to a pflnter. create and 
save definitions and Macros on diSk. graph In realtime a selected Hellos-j 
parameter and remotely control Helios- ' 

ProloggecHCL Includes diskette and manual Prologger CL IS 
compahble With MS-DOS'· version 2 1 and above 
HellOs·1 IS I Ir/ldemark 01 John Flukl Mig. Co" Inc. LABTEeH IS a rftglsrelfJ(1 
t"demark 01 La/:loralOIy TechnologIes COfpotellon; IBM IS B I&fIlsrered 
t"9ma./r ollnlemar/onal Busllless Mechme COlpotatlOfl. l otus 1· 2·3 and 
SymphonV ,re IIadlm"ks 01 lOlus DfweIOpmenr Cotpot,,,on. RSI ' ;s • 
/I/Idermllir of BBN Solf"" •• e Products Company; NWA$talpalr IS a I,.demark 01 
NorlflweSr Anl/yrlcal. Inc. 

Command S,I 
If you deSire 10 configure Helios'l with youl own hOSI computer 

sollware. Helios-I plo~ldes an environment that makes this mteraclion 
easy to create 

The Hellos'l Operatmg System (HOS) resides In ROM together With the 
Hellos-I Command line Interpreter (HClI ) HOS takes care of task 
scheduling and contains driver software to control the tunctionmg ot the 
Ilardware HCLI analyses the commands and translates them mto appro
p"ate actions 

Only six types of commands are necessary to control Helios-I . Each has 
~arious parameters to change the $Cope 01 operation gl~mg a command set 
that IS conceptually easy yet tlexlble 

ASSIGNMENT: Assigns a value to a system variable or output channel 
DEFIN ITION: Identities the type of sensors connected to Helios-I and 

interpolation tables lor each sensor 
LIST' Retums to thenost computer channel defimtl(l(ls and user detined 

Inlerpolahon tables. 
RESET: Resets system or specllied channels to power up state 
SENO: Returns data to host computer 
TEST Tests all or part of the system and reports any deteeted problems. 
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Specilicalions 

HeliOl·1 M.lnlnme IZ2e9AI 
The Hel ios-' mainframe is a caracage unit that includes the CPU . power 

supply. RS-232 and RS-422 interfaces. 

Controller 
CPU; Texas Inslruments TMS·999S. 16 bit . t2 MHz clockrale 
Memory: 40K bytes ROM. 72K bytes non-volatile RAM 
CIDcIl/ C.len~lr: Accuracy 0 003," or 2 6 seconds/day al 2S"(;: bauery 
backed 
Sln,ry Slcll-Up: 90 days typical . 30 days minimum 
Imerllee: On board command interpreter lor high level instruclions 

Interneel 
Type: RS-232 or RS-422; asynchronous; selectable baud ra le. parily. 
character bits and stop bits 
Prtlotlll: XON I XOFF or none: terminal or computer mode 
RS-Z32: Compatible with auto' answer • full duplex modems: automatic 
hang-up 
RS·4ZZ: Allows operation at extef1ded distances from the host computer; 
allows point to point or multIdrop conhgurations 

Clp.city: Six slots tor input and output optionS. One 01 the six slots must 
contain an A to D Converter option when one or more analog input options 
is used. Each analog input option accomodates 20 channels so tllat up to 
100 cllannels per chassis is available. Each digitalllO option accomodates 
20 channels so that up to 120 channels per chassis is available. 
POWlr: 90-132V ac or 180'264V ac : 47-440 Hl : less Illan 40W 
EMI," RFI Emissions: Tested to FCC part 15. Subpart J, Class A: VDE 
0871 . Class B 
Upenllng Tampentur.: O"C to 5O"C 
StDngl TempentDrt: -40"C to 7O"C 
Rel.live HDrni. ily: (without Condensation) below 25"C. < 95,": 25"C to 
41rC. <75' : we to SO"C. < 45' 
Altitude: 12 km (40.000 II). non-operating; 3 km (10.000 It). operating 
SlIoek.fIII Vibllllon: Meets Mll-T-28800c. Class 5. Style F Standard 
W.lght: 8 5 kg (1 8 71b) without options 
Sill: 23 8cm H x43.9cmWx35.9cm 0 (9.35 in H x 17.3 inW x 14.13 in 
D), (8.75 in H without feet) 

ZZ81A ElI, IIII11 Clllu i, 
CljlKlly: Same as mainframe. Multiple extender cllassis allow up to 1500 
channels. 
Power: Normally supplied by Helios·j via 2281 A'402 cable or equal. An 
optional built-in power supply. 2281 A-431 . may also be used and may be 
required tor some conliguratlons. 
Opellllng remptlltutl : -21rC to +7O"C 

Oplions 
High PerlofllUnc. AI D Con'llrl, r Opllon ,·1611 

One per 2289A and 2281A required for any analog measurement inputs. 
Dynamic R.",e: 100.000 counts 
R'l!9u : ± 64 mY. ±512 mY. ±8V . and ± 64V de 
Rnolution USing DC Stuner Option: 1 J.N on 64 mV range. 10 JJV on 512 mV 
range. 100 pV on 8V range. 1 mV on 64V range 
Cammal Mo~. Holu R'lttlloft: ~ 170 dB at SO or60 Hz ± O.',": ~160 dB at 
de: 100 ohm unbalance 
Norm.1 Mode Holu ReJection: ~O dB at 50 or 60 Hz ±0.1' 
Upenllng Tlmpentult: -20"C to 70"C 
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CIMlntC111f ""." CUIIfIIII Mil CUlM'" 
thlu" - ·175 -162' 20 '00 

Dlfetl Voltage ·175 or ·176 -162' 20 '00 
Qlfett Current -111 '162' 20 '00 
Altemallng 

-'50 -162' 10 d1 V=- 50 ell V"'" 
Voltage 10 ch V" 50 d'I Vee 

'TO -177 -163' 20 '00 
' TO ·174 -164',' 20 40 
Resistance ·177 -163' 20 '00 

""",,"'. ·174 -1&4 ' I 20 ., 
Strain Gauge ·174 -164' ,1 20 ., 
Frequency/ ,""""" -167 , ,. 
E'IS'It CotrltMlO 

Sialus Input ·179 -'68 20 '20 
Binary Inpul ·179 -'68 , , 
&CD Inpul -179 -'68 , , 
Slalus Outpul -169 -'68 20 '20 
Analog Output Ir'lCllJ(Ied ·170 • 24 

' ''- I D Converte, (. 161) r&qUired In 9acll chauis 
• A de voIIape .e,nner . nd companion conn&e; IorOpt,on (. 162 and · 17tJ) are 

• 'so requited /0( •• ch Tr.n,due., Exci",1CHI OptIOn · IfS,f used lor RTDs. 
Onms, or S,ral,. measurements 

Voltage. Thermocouple Currenllnpul, 
Tlltrmocouple .1Id DC SCinner Opliol,·162) 
ChlDn,I, : Twenty per option. Ooe 3-pole dry reed relay for each channel 
(Hi. lo, Shield) 
Ring,,: 64 mV, 512 mV, av, and 64V, software-selectable 
In,ul lmpld.nu: ~200 MO 00 64 mil and 512 mil ranges. 10 MO 00 8V. 
and 64 ranges 
Th.rmll Offill: llO; l IJV each channel 
Mulmum Input Voltlge: 250V dc or rms ae between Hi and Lo terminals 
Muillum Commoa Molle Voltlg.: 250V dc or rms ac between Hi or Lo and 
ground or between two adjacent channels 

Volllg. Input Conn.ctor Option 1· 1161 
Chlnnel,: Twenty 3'wire sets 01 screw terminals lor dc voltage input wires 
Mullllllm Mwurubll Votl'g.: 64V de 
Compatibil ity: Plugs onto scanner module. Option '162 

DC Voilige ACCllracy: ±(% 01 Rdg + VailS)' 

..... RtsellltiOl 9001\'1 I VUI 1 VII'" 
50 Kl 60 Hl 15"& II 35"& 15°C II 35"& O'C 1150'C 

" mY 83 ,t111 'pY 0005" +7,t111 001" +8 ,till 003" +9.uV 
512 mil 8.3,t111 ID,tIV 0005"+30 o O, \ +4(} 003" +50 
, mY 83 ,t1V 100 ,tIV 0005"+700 00' \0+800 003" +900 

'" .83mV , mY o 009'J.+ 3mV 002\0+411'111 o OS".Smv 
• TOIIII mstrumenl IICCUrIIC'f usmg OpllOl! ·162 lind · /76 

.. AI D Converter musl be In 2281A lor Opefliloon 10 ·2O"C /0 7()'C 

ISGIhef~llnput Connector Option 1·115) 
Cu"",l$: Twenty 3'wire selS of screw lem1inals lor themlocoople or voltage 
input wires. Large. insulated aluminum block serves as reference junction 
Mulmum Measunble VoU.gl: 64V de 
Compatibility: ptugs onto scanner module. Option ·162 

Helios-I 12289A) 

Temperlture Melsurement "catrICY. TheflllOCOllplu' 

nMfll'loctllpllS ACQlrKY I I 

90 OJV' 1 Yur 1 Yur t 
Type & RllI\Je TI:II'I,.rllulI 15<C 10 35·C tS'C It 3S' C D' C to 50' C 

J ·100 to ·25 , ., OS 08 
·200 to 760 -25 to 760 03' " 07 , 010900 " ''5 07 
-27510 1350 900 to 1350 OS2 06' 13 

T -tOO to 75 OS. 06' " -230 10 400 75 to 150 03' '39 07 
150 10 400 03 03' 06 

E -100 to ·25 ,<7 OS' 09 
-250 to 838 -25 to 750 03 033 06 

750 10 900 033 ,. 08 , 250 to 450 09 " 13 
G 10 1767 450 10 1767 08 09 " , 200 to 1767 097 " " o to 1767 

B 60010800 ,. 
" '9 

200 10 1820 800 10 1820 '96 " 13 
N' -100 10 150 06 07 " -200 to 400 15010 400 , . , .. 07 
C 200 10 1000 OS7 ' 66 '" 0102315 1000 10 2000 '90 12 21 

2000 10 2315 13 17 29 
JOIN -100 to -25 OS '56 09 

-200 to 900 -25 to 900 , . ''5 07 
lDiN o to 200 '" OS3 08 

-200 10 600 200 to 600 "7 '" 07 
, TotrJl,nsrrument Itccufllcy. lnclude,s 11/ msfrumft"/ errors such IS A I D errors, 

,scanner errors. power sutJply wllrm-up. reference }unct/Of1 erfOrl. conforml/), 
errors. erC. 

I rOlal ;".,rumen! IICCUrllCY usmg Opllon -162 lind -175 m 2281A ChaSSIS. 
I AID Convertltf musl be ,n 2281A lor opefllllrJn 10 -2O"e or 7(}"C. 
• For AWG 28 Wlflt. 

C\lrrlatlnput CoaIlldOf O"IDII (-11 11 
Chl'net,: Twenty 2'wire palf~ of screw temlinats for current inputs. 
Typically for 4 to 20 rnA or 10 to 50 rnA inputs 
Muimum Musurlble Cprr.nt: 64 mA per chanoel 
Current -Stili RulslOf.: 80 ±D.020 
DC Currnl Acatl1ty: ±(O 25'4 of reading + 4 COlMltS) lor 90 days 
Compllibilily: Plugs onto scanner module. Option -1 62 

AC Voilig. Input Conn.ctor O"lon \-1601 
Chlnnels: Ten 2-wiresets of termmals 10f ae voltage and len torde voltage 
Vollig. RUlllor AC: 5V rms to 250V rms measurable. 250V rms ac or dc 
maximum between any two lem1inals CMl the assembly 
FrtctlltflCY RIIII' for "C: 45 Hz to 450 Hz 
A""ncy lor "C: 1 '\ of reading ±O.1 II lor 90 days. Average-responding 
conversion; calibrated for nns value 01 sinewaves 
Vollage RI .. , rar DC: 64V maximum measurable. 250V rms ac or de 
maximum between any two 'em1inals on the assembly 
Accuracy for DC: Same as for Option -162 with Option -116 
CompaUblUty: PlugS onto scanner module. Option -162 

lITO. & Ow Scanlllr OptiOi H 631 
A 20-channel scanner module lor prevision measurements of RTDs 

andlor resistances. 
Mwurlmut MDdes: 4-wire or one of two 3-wire modes (both with lead"wire 
resistance eompensahOl1) One 3-wlre mode eliminates reed resistance 
'"o~ 
II UIII: Three; 2560. 20480 . and 64 kO (or user selectable). sottware 
programmed 
CllrTlRI Sourca: Two; 1 mA and 32IJA (or IJSef selectable) 
IApat IsoIIUOI: 250V de Of ae rms between sepaoale scanner modules. 250V 
de or ae rms between tile two decades of channels within a scanner 
module. 250V dc or ae fillS between all channels in two of the three 
measurement modes_ 30V de or24V ac fillS between terminalsol a channel 
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Measurement & Control Products 
Helios-1122B9A) 

IITDs &- Ohllll ConneclDl Option (-1771 
Plugs onto the Option -163 circuit card module. Contains live terminals 

per chaMel for 20 channels of RIO and resistance input wires. 

liTO SpeciliClllons. Six Clusa 
A - User-defined high resolution Platinum RlDs 
B - High resolutioo Platinum 385 DIN RTDs 
C - User-defined high temperature Platinum RlDs 
0 - High temperature Plalim.wn 385 DIN RTDs 
E - Ten Dim Copper RTOs, not grOl.l'lded. electrically insulated 
F - Ten Ohm Copper RTDs, groooded (special, consult factory) 

• TO Ttmptrllurl 
.", .. 

e.. ResoIuliM """'Y- R.,..ttblllly' 

A 
·200 In +15O"C Ooo6"C o !"C .. 0(14"(; " 

+150 to +42O"C o 006"C o 15OC" 004"(;" 

• ·200 to +15O"C := o to"C" o 04"C" 
+150 to +42O"C o 15"C" o (}4"C" 

C -200 to +6OO"C o.05"e 02rc'" o 16"e'" 
0 ·200 to +6OO"C o 05"C o 2SOC'" o 16"C'" , - 75 to +1 5O"C o Il6't o :reo, o 11"C" 

f • 7510 +1 5O"C o Il6't 1 25"C" o :rc" 
• Torlll InS/fument ACCUf8CY. ts· c 10 3~C lor 90 daY$-

Nor,: Clus,. A lind C III/ow 1/,. LIS., /0 perform lin Ie. poin t mitiallllllion lind 
jmprov6 fOrBI.ys /em BccurllCY /0 be tne sum 01 repealll/)illly plus 0.03" C /or 390 
and 392 RTD .. The same procedure lor e 385 DIN RTO yields lOlel sySlem 
.ccurecy /0 be Ihe sum 01 r~.I.tJjilry plu. o.we plu. Ihe RTD probe 
con/ofmity error. 

Ohn\$ SIIUHitiliORlIOptiOfl -1 63. -1711 

..... Raolullon ± 1'It III R,,' n l 
@61Hz "''''Y R.jlUlHlllty 

1560 24mO 0017'1.+S.7mO 0006S'4+ 57mO 

"".0 19.0 o 017" ± 38 mO 00060'l0 ± 38 mO 

'''0 0 6mO 0 06" ± 1.220 00075" ± 1 220 

- • • Torel Instrument Accur.cy. IS C 10 35 C lot 90 days. 

RTDs. O~ms. & Strlln Excitation Option 1·1641 
Five constant current sources for measuring RTDs andlor resislances 

and a coostant voltage source for measuring strain. Channels are 
configurabfe in groups of four for eittlerWlltageor current excitation. These 
current sources are factory configured for I rnA output and are user-modi
fiable for other ranges. The voltage supply isswl1ch-selectable foreither 2V 
or 4V and can supply up to 250 rnA. A bridge completion network is 
provided for Yl- and '''-bridge strain gages. Requires Conneclor Option 
-174. Option -174 and -164 plug together and occl!Py one 1/0 slot in 
Helios-I or 2281A, usuany adjacent to the COfl"espondlng Stamer Opt ion 
-162, which is also required. 

RTDI. O~ms. & Strlln Connector OpliOfl!·1141 
Chlnnels: Twenty 5-wire sets of screw terminals for connections to RTDsor 
stra in gages. Terminals also provide access to lhe bridge completion 
network 01 Option -164 
~jbl1i1y: Plugs onlo excilat ion module. Option -164 

Ow Mode SI*HltlliollS !Opii9n -'64, -1141 

MIX RaiAlIICI ActurKY" RnolullOl Exti1lllOll 
±I"I\. 01 Rdg - IInl c.,,.. 

"0 OO~+ 7 1.0 1 rnA 
5120 0.02'4 + 30 10mn 1 rnA 

• TOI./'rlSlrUlI)ftrl' Accurecy. rs· C 10 we lor 90 d4ys. 

198 

RTO Mod. SpeclllCllIooa 10ption ·164. ·1141 
RTD channel definitions allow you to lailor the insln.ment to the known 

characteristics of your probe with a conformity error less tnan 0.05"C 
RaolLll,": O.OZOC 

T,mptnhlr, Masurelllllll Accuracy" 

• TOil' ,rlS/rumen, Accu"C)I. f(N 90 dllys. rJOe to 33"C. 

Rtplltlbflity: ±0.08"C for Platiot.m RTDs, ±0.2"C for Copper RTOs 
Templlllurt Coefficienl: ± 10 ppm/"C 

Strlln Mod, SpecificaUollljOptlon ·164, · 1141 
Full·8ridge Strlln 

Capacity: Twenty 3500 or 1200 bridges with 2V supply or ten 1200 
bndges with 4V supply 
Resoluuon. 0.25 microslrain 
Total System Accuracy ± (0.05% of rdg + 2 microstrain)" 
TemperalUre Coefficient: ± 10 ppml"C 

III·8rlllgl Stnin 
Capacity: Twenty 3500 or 1200 bridges 
Resolution: 0.5 microstrain 
Total System Accuracy. ±(0.05'Jt 01 rdg + 13 microstrain)' 
Temperature Coefficient ± 15 ppm/"C 

'/. ·8r~ SI111n 
Capacity: Twenty Ilfidges 
Resolullon: 0.5 microstrain 
Total System Accuracy: ± (0.05% 01 rdg + 25 microstrain)' 
Temperature Coefficient: ± 20 ppm/"C 
-WC ,o JO"C tor 9Odr(s 

Frequency MUlllremenll1'lll EWlII TotIJiltliOllI-' 611 
CIIIIIIIIII: Six 
Functlolll: Event counling and trequency measurement. selectable pel' 
channel pair 

' .... SI,1II1 TVI'll: TIl. CMOS, contacts. analog wavetorrns 
Mjll$tmelll: Threshold. deadband. and debouncirY;! 
IsollIllII: Each group of six channels isolated from grOllld 

Freqlllflty Masure.: 400 kHz maximum frequency , 0.001% resolution 
Evenl Counl llll 

Mulmum COUnls: 8,388,607 
Counlllll Rill: DC to 400 kHz 
Operllill: Cooot is reset after each scan 

CoIIIIIcIor: Screw terminal connector supplied 

Digil.1 & SI.luS l'pulS & QulpulS 
DigillllfIjIUI/ Ouljlut Module OptiOll 1-1681 

For controlling up to 20 input or output lines. Handles either 20 status 
inputs, S groups of 4-wire BCD digit inputs. or one \7-bit binary number 
(and sigl). 0.. handles 20 status outputs. 
Inputs: Zero WlIIS or contact closures tor low. +6 Wllts maxinun for high 
Comman Mode Volta,l: 30V rms ac or dc, maximum 
Outputs: Open colleclor NPN transistors. diodec!amped. 28V maximum, 100 
rnA at IV 
ComPilibllt1y: Requi res comector Option -179 tor inputs or connector Option 
-169 for outputs 

DigillllSlltus Infllll ConnIc!Dr Oplion 1-1191 
Clllm.I.: Twenty 2-wire pairs 01 terminals for Option -168 plus terminals to 
select BCD and binary clocking format 



Measurement & Control Products 

SIIIIII Output CoMIcIDf OpiiOllI-169J 
CIII.flllI: Twenty 2-wire pairs 01 terminals for Option -168. Also terminal 
provided [or clamping diodes when used to drive relays 

Analog Oplion 
Analog Output Option [.1701 
Olllpw!s: Foor per module. Each output has a selectable choice of ranges: -SV 
to +5'1, 0'1 to +10'1, or 410 20 rnA 
Rnolution: 2.44 mV in voltage ranges. 3.9 pA in current range 
Acarracy: ± O.' " of range tor 90 days, 15"C 10 35"C 
1$01.lion: Each group of four channels isolated from grOllld 
Compliance Curr.lII: 5 rnA in voltage mode 
Campti.net Volu.e: tOV in current mode 
Tlmperatun 111"1': -200c to +700c, operating in 2281A 
CoMedor: Included with option 

228 1A PGWtI" Supply OpiiOIl [·431 J 
Although power for a 2281A Extender Chassis is normally supplied by a 

2289A mainlrame via a 2281A -402 Cable, a built in power supply Option 
(2281A-431) is available and is required when the distance to a 2281A 
and/or the current drain of the 2281 A is heavy because of the number 01 
options installed. The 2281 A-431 power supply will operate on ac power or 
a 12V or 24V de supply. either 01 which will trickle charge a 12V battery lor 
battef)' backup in the event of a power failure. Ask your Fluke Sales Oflice 
or Representative for Con1iguratlon Form F605 to determine what options 
may be installed in a 2281 A at what distances without Option 228IA·431 . 
Opentillll Tlmpentun: ~200c to +700c 

Mod,ls 
2289" Helios·\ Mainframe 
22810" Hel ios·1 (including '161 . -162 and -175) 
2281 A Extender Chassis 

Hardware Oplions 
2289"·160 AC Voltage Connector 
2289A·161 High Perlonnance AID Converter 
2289"·162 Thermocouple/DC Voltage Connector 
2289"·163 RTD /Resistance Scanner 
2289"·164 Transdl.lCer Excitation Assembly 
2289"-167 CoIXIterlTotafizer. w/connector 
2289A-168 Digital 1/0 Assembly 
2289A-169 Status Output Connector 
2289"-110 Analog Output Assembly w/comector 
2289"-171 Current Input Assembly 
22890\-174 Transducer Excitation Assembly 
2289A-175 Thermocouple Input CO!'IfleCtor 
2289"-116 DC Voltage Connector 
2289A·I77 RTD/Resistance Connector 
2289A·119 Digital /Status Connector 
22890\-402 Extender Chassis Cable 
22890\-403 Connector Pair for -402 Cable 
22890\·431 Extender Chassis Power Supply 

Soliware Oplions 
52289 Prologger---.HCl ApplicatIOn Software 
52290 lABTECH Notebook Appl icatioo Software 

Accessories IAlso SIt pig. 284) 

Y1702 RS-232C Null Modem Cable. 2m 
Y1103 RS-232C Null Modem Cable. 4m 
Y1105 RS-232C Nun Modem Cable. 30cm 
Y1707 RS-232C Standard Cable. 2m 
Y110B RS-232C Standard Cable. 10m 
Y2044 24" Rack Slide and 8~w Rack Mount Kit 
Y2045 Slto" Rack Mount Kit 
Y2041 Extender Chassis 3-Way Connector 

Sales & Support 

H,lios-1 12289Al 
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Data Loggers 
2280 Series 

RS·232 

The 2280 SERIES, a family of advanced data loggef5. combines high 
measurement accuracy. exceptional configurational tlexibility, and com
puter-like power without requiriJ"!Q the user lowrite software. This family. 
composed of the 22858 Data Logger and the more powerful 22808 Data 
Logging System, olfers solutions for demanding data acquisition and 
reporting problems. 

2280B 

22808 0.1. Logging Sysl,m 

• Fluke's most powerful data logger 
• Expandable to 1500 channels· 
• Precision measurements and control 
• Flexible report generation 
• 12V operation lor mobile or field use 
• Pseudo-channels give computer power without writing 

software 

The 22808 Dala logging System, Fluke's most powertul data logger. is 
expandable from a Simple 20 channel dala logger to a distributed 1500 
point data acquisition system. The 2280B Data Logging System accepts 
all 2280 SERIES options, offers the ultimate In data logging power and 
lIexibility. 

• Dependmg on pfO{If.mmi"f1 f8quifemen rs. 
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22858 0.1, Logger 

• Economical solution for simpler applications 
• Expandable to 100 channels 
• Precision measurements 
• Flexible report generation 
• 12V operation for mobile Of field use 
• Pseudo-channels give computer power without writing 

software 

For applications that do not require all the power or expansion 
capabilities 01 the 22808 Data Logging System. the 22858 Data Logger is 
a more economical solution. Expandable to 100 points. the 22858 accepts 
all 2280 SERIES options. except the Analog Output (-1 70). Counterl 
Totalizer (-167). Canndge Tape (-214). and Advanced Math (-211 ) 
options. 

Programming Ease 
80th the 22858 and 2280B are programmed by responding to a series of 

prompted menus. Simple front panel responses to the displayed questions 
configure the 2280 SERIES to perform the required tasks. Instead of 
limiting the LJSef to pre-defined functrons. or requiring the development of 
libraries of applicatron software. the 2280 SERIES employ pseudo
channels An exclus!ve 2280 SERIES leatUfe. pseudo-chamels allow any 
mathematical relattonship between channels. such as group averages; or 
between a channel and time. such as ra te 01 change; to be described as a 
simpte algebraic equation. With pseudo-channels. application problems 
that previously requ ired the power of a computer. and an investment in 
software_ are now possible in a stand-alone data logger. 

Power 10 Gellhe Job Done 
Accent!ng this computational power. the 2280 SERIES offer excellent 

documentation features. Each measurement channel. output channel or 
pseudo'channel can be uniquely identified wittl a 15 ctlaracter label. 
clearly describing the point being IOQged. Adding further clarity. 6 
charac1ef, user defined. engineering untts lor each point are a standard 
fea ture. Also standard is the ability to check every input . output or pseudo 
channel against alarm limits. Foor highllow limits are available lor each 
channel. and each limit can cause a user defined 40 character message 
describing the alarm condition to be recorded 

Aepo~ Generalion 
The 2280 SERIES allows its recording lunction to be easily lailored 10 

the requirements of the job. Collected data. the results 01 calculationS. or 
outputs can be viewed on the bright . 40 character vacuum lluorescem 
display. or logged on thew!de format 40character imemal printer. Adding 
furthef recording flexibility are two communication ports which can be 
coofigured wilh optional RS-232-C or IEEE-488 interfaces. An optional 
OC100 magnetic tape drtve is also available lor the 2280B Data Logging 
System. afiowing500K bytes of data andtor programs fO be saved on each 
tape. 

For Demanding Environments 
Applications that require more input or output points lhan can be housed 

in Ihe mainlrame are satisfied by using the2281A extender chassis. These 
extender chassis are connected to the mainframe with a simple six twis ted 
pair cable. and communicale via a high speed. fault toleranl, communica
tion network. Since all communication is digital. sIgnal integri ty is assured 
in electrically noisy environments. Furthermore. any input or output 
options housed in an extender chassis havean operating rangeol-20"C to 
+70·C. 



Portab le Operalion 
Another standard leature is lull operation 'rom 12V de power, making 

the 2280 SERIES a natural for mobile data acquisition. Connecting a 12V 
ballefY allows this de operating mode to function as an uninlerr\4llable 
power supply. The 2280 SERIES trickle charges the baUeI)I when on line 
power and bumplessly transfers to battery operation when line power fails, 
assuring measuremem integrity lor critical applications. 

SpeciliCllions 

2280 SEAlES System 
Exit_ Cllw:is: As many 2281 As as needed 
Mu lllNlllllputs & Outputs: 1iO,;1500 points per system (2280B): '-';;;1 00 poinls 
per system (22858) 
Anllog Inputs: ~1 500 channels per system (22808). 1'0;100 channels per 
system (2285 8) 
SlIlus. Binary. If BCD InJII\s: ~1500 lines per system (22808). :>;100 tines 
per system (22858) 
Stahls Dlllputs: 0;;;;:1500 points per system (2280B): :!i;100 points persyslem 
(2285B) 
Alum Outputl : ";:;1500 points per system (2280B) : ", '00 points persystem 
(2285B) 
Alilog Out"",: ~600 points per system (2280B only) 
COlllpl1lllOi Pewer: Besides built-in thermocouple and RTD linearizations, 
the 2280 SERIES will handle equations involving addition , subtraction, 
multiplication, division, and parentheses, Advaoced Math Option (-211) 
(2280B only) adds square root , exponent, logarithm, trigonometric , 
standard deviation, imerpolation tables, logic fuoct ions, equal-to, less
than, greater-than, etc. 
Tuks: Up 10 10 independent. prioritized scan groups 
Scannll'1g SpHCI: Depends on the number of A-to-O Converter Options (-161) 
per system and the system configuration. Scanning dc voUage inputs lor 
alarms al lull accuracy: 

Up to 16 channels per second with I AID Option 
Up to 30 channels per second with 2 AID Options 
Up to 42 channels per second with 3 AID Options 
Up to 65 channels per se<:ood with 5 AID Options 

Tlmplnfur. : O"C to 5O"C operating (2280B/22858): -2O"C to 7O"C 
operating (228t A) 
S'1'IIIl COIIIIIIIIIIiCltlDIl: High speed digital data transferred between 
2281As and a 2280B/228S8 is via noise-immune twisted wire-pairs, May 
be linked in star andlor daisy-chain configurations 
Dlsl.nct To Exllnder ChlS, I,: Any 2281 A may be up to 1 km away from a 
22808 /2285B 
FllIur .. : System component failures are reported as an alarm. All properly 
operating equipment continues with normal tasks 

22BO SERIES Mlirt1nml 
CPU: Uses multiple a-bit microprocessors with 128K bytes of ROM 
110 C'plclty: Six slots lor input and output options. One of the six slots 
must contain an A-to-D converter option when one or more analog input 
options is used, Each analog input option will scan 20 channels and each 
status or digital input or output option will handle 20 lines. If no A-to-D 
converter option is needed, each 2280B/22858 will handle up to 120 
points of status inputs or outputs. Two additional plug-in slots are for any 
combination of one or two IEEE-488 or RS-232 options 
Prognlll MllIOry: 32K bytes (22808): 20K bytes (22858). Non-volatile. 
Battery back-up for at teast 30 days, 90 days typical . Program may also be 
printed using intemal printer or with optional interlace to extemal devices 

Data Loggers 
2280 Series 

I~tlrllli Prllll,r: Uses thermosensitive paper, 110 mm (4.4 in) wide. Up to 
40 alphanumeric characters per tine printed from Sx7 dot matrix, 2.6tines 
per em (6. 7 lines per in). Each line printed below the previous line. Will plot 
one to four graphs from scanned or calculated data, instead of 
alphanumeric cnaractefS, using distiocfivesyrnbol for each graph in any of 
276 discrete positions across widlh of paper. Aulomatic paper lake-up reel 
prevents spilling and allows withdrawal of any prinled portion tor review 
Powlr: 1 DO, 120, 220, or 240V ac ± 1 O\-, 50 or 60 Hz. Or 1 0.5to 15V dc. 
Ac power will trickle-charge 12-volt battefY for uninterT\4lted power. Less 
than 120W fully loaded 
Ind • .-: Manual set , Getting Started Guide, one roll of printer paper, one 
pad of programming forms and power cord 

22BIA Extll1ller Cull 
Clplclly: Same plug-in options as 22808122858 
Power: Normally supplied by 22808122858 via 2281 A-402 cableorequal, 
An optional built in power supply (2281 A-431 ) may also be used and may 
be required tOf remote operation 
Opentlnl Ttmpentun: -20"C to +70"C 

DC 100 T.pe Orl'll O"IOD (·2141122808 l1li"'1 
Used to store both scanned data and Gata logger programs A single 

tape can contain multiple files of programs andfor data as the operator 
chooses. The tape is formatted with a directory which may be listed on the 
printer. 

Four data compression formats are selectable for data recorded. 
Storage capacity IS 500K bytes which is 11 ,300 to 41 ,600 channel 
readings dependent upoo format selection. 

Retorded dale may be transferred to the internal printer or peripheral 
devices. The data transfer func tion permits data recorded at lull speed to 
be translerred to a slower device such as the internal printer. The operator 
may transleran entire file or pan o! a file based upon the time the data was 
recOfded. FOf example, if a file contains data from a 24-hour test. the 
operator may only be interested in printing information gathered between 
2:00 p.m. and 3:00 p,m. The operator enters these "slar\" and Mstop" times 
and the 22808 searches for and transfers only those scans which were 
executed in the 2 to 3 p.m. time span. 

One blank DC 100 tape cartridge is included with Option -214. 

Amnctd MIIlI Opt10l1-211l1228DB Inlyj 
Functions: Absolu1e value, square root, exponential, sine, C1lsine, tangent. 
arc sine, arc cosine, arc tangent , common logarithm, natural logarithm, e., 
expooentiation, integer part. maximum value, minimum value, standard 
deviation, elapsed time 
LOI lca! OptfllOn;: AND, OR, NOT, EXCLUSIVE OR 
Rllational OpenllN"l : <, "', >,;;t, =, >F-
Int. rpolillon Tlbl,,: "" 0, user-entered. Number of points per table is 
limited only by system memcMY 

111gb PlfIlN"mllC1l AID Converter 0,,1011 1-161) 
One per2280Bf22858 and 2281 A required for any analog measurement 

inputs. ~'5 total per system 
Dynamic Rlngl: 80,000 counts 
R.npa: ± 64 mV, ± S12 mV, ±8V, and ± 64V de 
RlSal,Uol: 'IiV on 64 mV range, 10 IiV on 512 mV range. 100 pV on 8V 
range, 1 mV on 64V range 
Commol MMI Naill RljectlG1l: ~170 dB at 50 or60 Hz ± 0.1\: ;;t160 dB at 
dc: 100 ohm unbalance 
NOrllll1 MGdII Naill RIJectlon: ~O dB at 50 or 60 Hz ±0.1\ 
Operlllil Tlmpm!.,.: -2Q"C to +7O"C 
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Data Loggers 
2280 Soti .. 

22808/22858 & 2281A Inpul Oplions 
u. .... .Il~ 

F. TlIIII '. -- '-' '_'er 
11,,1 .. 0,,1 .. "-

Thermocouples -175 -162" 20 

DC Voltaoe -176 Of -175 -162" 20 

DC """" 
-171 -162" 20 

AC & DC Vou. .,,,, -162" 10 AC. 10 DC 

RTOs Of Dims -171 -163" 20 

RTOs. Ohms, Strain ,174' -164" 20 

Stalus -179 '168 20 

BCD Digits -\19 '1 68 , . .., -179 '168 17 BI[s & Sign 
F,,,,,,,,,, -179 -1671AA • 
Frequency None Req. -167 6 (22808 only) 

TOlaliZ! Events -179 -1671AA • 
Totalize Events None Req. -167 6 (22808 only) 
. A de l'QItag. Icanner ancl companion connector 0pl1Ot! (- 162 and .17(;) 

are allo ,~uired lor each Tran.duee, EJlclI.rlon Oplion ·164 used lor 
RTDs. Ohms. or Strain mIIlSur'menls 

•• AI D Converter (. 161) fflOWfKJ In chassis 

Vollage. Thermocouple Curronllnpuls 

fiHlIIIICDIIl'l, •• DC SQllllllr Optlo. j·16lj 
Channel': Twenty per optioo . One 3-pole dry reed relay for each channel 
(Hi. l o, Shield) 
Rlngn: 64 mY, 512 mV, BV, and 64V, software-selectable 
Inpullmptduc.: ~200 MO on 64 mV and 512 mV ranges, 10 MO on av, 
and 64 ranges 
fieflllli onSl!: "', pV each channel 
Muhnum I.put Vol",.: 250V de or rms ac between Hi and Lo terminals 
Muimum ComlllO. MlMle Volltgl: 250V dc or rms ac between Hi or Lo and 
ground or between two adjacent channels 

Vol"g' Input ColllllClor OpliO. [·1161 
CunR.II: Twenty 3'wire sets 01 screw terminals lorde voltage input wires 
MUil!ll1l Mtwrabl. Voltlgt: 64V de 
Comlll'ibUily: Plugs onto scanner module. Optioo -162 

DC Vol"g' Accul"uy: ±(% 01 Adg + Counts)· 

ft .... 
9() DIY' II", 1 Yu," 

15"& II l5"C 15"1: It :J5"C ·21J"C 1I11J"C 
.. mV 0.005" + 7 0.01" + 8 0.03" + 9 
512 mV 0.005" + 3 0.01"'" 4 0,03" + 5 
, mV 0.005" + 7 0.01" + 8 0.03" + 9 
6" 0.009" + 3 0.02" + 4 0,05" + S 
, . . To,,1 In"rumllnt accuracy u.mfl OptIon 162 Ind 776 

AID CANrVII"IIf must be in 228110. lor OfH"Iion 10 ·WC or 7f1"C 

118tbermI11a,ut CoMedor OpliOlI-1151 
C~nlllll: Twenty 3·wire sets 01 SCtew terminals lor thermocouple or 
voltage input wires. Large. insulated aluminum block serves as relerence 
junction 
Mulrnum Mwuflbl. Vol"g': 64V de 
Compatibility: Plugs ooto scanner module, Option ·162 
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-"' AcctIncy , J 

T"., Hili' Ttllplfllllrl. "'''' , ... I Yur r 
15"C II 35"C IS·C" 35"C ·Z()"C II 71J"C 

J ·100 to ·25 0.45 05 08 
·200 to 760 ·25 to 760 035 O. " K o to 900 " '" " ·275 to 1350 900 to 1350 052 065 " T ' 100 to 75 058 06' 11 
·230 to.OO 75 to 150 '" 039 0.7 

150 to 400 ' .3 ,.,. 06 , ·100 to ·25 0.47 05' " ·250 to 900 ·25 to 7SO " '" 06 
150 to 900 0." O. 08 

ft 250 10'50 " 10 " o to 1761 450 to 1767 0.' " " S 200 to 1167 0.97 11 16 
0101767 

• 600 10 800 ,. 16 " 200 to 1820 096 11 " N' ·100 10 ISO 06 " 11 
·200 to 400 150 to 400 o. ". " C 200 to 1000 '51 '" ". 0102315 1000 to 2000 ,., 12 2.1 

2000 to 2315 " 1.7 29 
JOIN '100 to ·25 05 0,56 " ·200 10 900 ·2510900 " 0'5 " TOtN o to 200 '" 053 08 

·200 to 600 200 to 600 0.37 '" " , TOIl' mstrument accuracy. In<;lud" all mSlrumlln/ ""0(3 '!IICII as AI D 
errors, scann" errors, power 8upply w/lrm ·up. rll/erence junC/lOn errors. 
coniormity errols. IItC. 
Tolll ills /rumenl accurac~using Option· 162 and· 1751n 228110. CllaU's. 
AI D CANrve,,"r mU8/ 08 In 228110. for ClPE'rai,on /0 ·WC 01 lU"C. 
For AWG 28 wi", 

ClllrltllllRpat Connedor O"iOflI·171 1 
Ch. nn,'s: Twenty 2'wile pairs of screw terminals for current inputs. 
Typically for 4 to 20 mA or 10 to 50 mA inputs 
Mulmum Mlnl/flbl, Curr,nl: 64 mA per channel 
CwrrtJII·Sew Rulslorl: ao ± 0.020 
OC Cllrulll Acarracy: ±(0.25" 01 reading + 4 counts) lor 90 days 
ComlllUbli1ly: Plugs ooto scanner module, Option ·162 

AC Volt.,. Inplll C8IIIItciot DpllOR 1·1601 
Chlnn.'s: Ten 2·wire sets of terminals for ac voltage and ten lordc voltage 
Volt.g. Rlngllor AC: 5V Ims to 250V Ims measurable. 250V rms ac or dc 
maximum between any two terminals 00 the assembly 
Frequlncy Rugl lor AC: 45 Hz to 450 Hz 
ACQlruy ~r AC: ' " 01 reading ±O.lV tor 90 days. Average'responding 
cooversioo; calibrated for fTTlS value 01 sinewaves 
Volt.ge Ruge 101 DC: 64V maximum measurable. 250V rms ac or dc 
maximum between any two terminals 011 the assembly 
Accuruy lor DC: Same as fOI Optioo'162 with Option '176 
Comflltlblllty: Plugs ooto scanner module, Optioo ·162 

RTOs & O~ SQIII\tr Optiolt 1·1631 
A 20'channel scanner module for prevision measurements 01 ATDs 

and/or resistafl(;es. 
M'UI/llme'" MUll: 4·wire 01 one ollwo 3'wire modes (both withlead'wile 
resistance compensation). One 3'wire mode eliminates reed resistance ,m,,, 



Aloges: Three: 2560 . 20480. and 64 kO (or user selectable), software 
programmed 
Cmlnl Sourw: Two; 1 rnA and 32 IJA (or user selecla~le) 
Inpullsol.tlon: 250V de or ae nns between separate scanner modules. 250V 
de or ae rms between the two decades 01 channels within a scanner 
module. 250\1 de or ac nTIS between all cnallnels In two of the three 
measurement modes. 30V de or 24V ae rms between lemlinalsof a channel 

RTD, &- Oluns ConnKIor OpUon Hl1J 
Plugs onto the Option -163 c,rCUlt card module. Contains live temlinals 

per ehaMeI for 20 chaMels 01 RTD and resistance input wires. 

RTD SpecillCltiona. Six CflSUI 
A - User-defined high resolution Plat inum RTDs 
8 - High resolulioo PlatinlMll 385 DIN RTOs 
C - User-defined high temperature Platinum RIDs 
o - High temperature Plat inum 385 DIN RIDs 
E - Ten Ohm Copper RIDs, not grounded, electrically insulated 
f - Ten Ohm Copper RTOs grounded (special coosult fac tory) 

• 1. T""IIIfllull 
..... 

CIISI RuolutloR ACCII!ICY ' 

A 
·200 10 +IW"C 0006"C o I"C" 

+150 10 +42O"C 0006"C o 15"C· ' , ·200 10 +15O"C 0006"C o 1O"C" 
+15010 +42O"C 0006"C o 15"C" 

e ·200 10 +6OO"C o 05"e o 27"C'" 

0 ·200 10 +6OO"C owe o 2S"C'" 

E ·7510+1W"C o 06"C o J"C" 

F • 7510 +1W"C 006"C I 25"C·· 

- Ten.llnsirumfffl l Accuracy. IS· C 10 3S· C lor 90 days 
· · RTD T~perlfu" " ISO-C 

••• RTO Tempe.ature ,,6OO"C 

Rlpull_IIIIy' 

o 04"C·· 
o o.c"C" 

Oo.c"C" 
o 04"C" 

o 16"C'" 

o 16"C'" 

o 17"C'· 

o 3"C'· 

NOla .. Classes A and C allow th e use. toperlorm an jce point inillallzat,on ,nd 
improve plus 0.03' C 10' 390 ,nd 392 RTDs. The 5ame ploc~ure lor' J8S OIN 
RTO Yields lolal fYStem .ccuracy 10 be rile sum 01 repeltebilify plus O.OTe 
plus Ihe R TO plObfJ coniormlfy error. 

Ohms SplcilitltloRS l0ptian -163. -\11) 

.... ' RIMIIti. 
±I'" II Rft · Cl i 

.""., R~IHy 

2560 2 4 mCl 0.017'110 + 5 7 mCl o 0065'110 + 5 7 mCl 

2048Cl 19mCl o 017'110 ±38 mCl 00060"4 ±38 mCl 

'''0 06mCl 006'110 ± 122Cl 00075'110 ± 1 22 n . . . Total Inslfumenr Accuracy. IS C 10 35 C lor 90 de)" . 

RTOI. Ohma, & Slnln Exclll1l0ft Option 1·1641 
Five constanl current SOUICes lor measuring RTDs and/or resistances 

and a constant voltage source for measuring strain Channels are 
conligurable in groupsollour loreither voltage or current excitation. These 
current sources are factory configured for t rnA IWtpUt and are 
user-modifiable for other ranges. The voltage supply is switch·selectable 
for either 2V or 4V and can supply up to 250 rnA. A bridge completion 
nelwor1t is provided lor Yt- and lA-bridge strain gages. Requires Connector 
Option -174. Option ·174 and -1 64 plug together and occupy one 110 slot 
in 22808/22858 or2281 A. usua!ly adjacent to the corresponding Scanner 
Option -162, which is also required. 

AlOI, Ohms. & Slnll CouedDf Oplloll l·I 141 
ChaMlll: Twenty S·wire setsol screw temtinals for connections to RTDsor 
strain gages. Terminals also provide access to the bridge completion 
networ'K of Oplion -164 
COlllpltibilily: Plugs onto excitation module. Opl ion -t64 

Data Loggers 
ZZ80 Serl .. 

O~III$ M .. SpKilitltllllll0pliOl ·164 ·114) 

Mn RublllCt """". RIMltlll .. ,,-
± I'" DI R'I ' IIICl1 Clrr." 

640 002"4 +7 1rnO 1 rnA 
5120 o 02'!10 + 30 IOmCl 1 rnA 

thIIIr filii" lUI ..., .. UI ~ 1$11' 

5.12 kCl Depends on O.ln 0.1 fIlA 
51 .2 kO use(s resrsICM" 10 0,01 mA 

' Ten., Inslrumenr AcclNlcy. 'S'C ro 3S"C /ol 90 dl'f$. 

RTO Moci. SpKIflt111001 10pllon -164. -114) 
RTD channel definitions allow you to tailor the instrument to the known 

characteristics of your probe with a conlormity error less than 0,05"C 
Rnalutillfl : O.02DC 

Timpenlull Mllsurtm.nt Accuncy' 

• Tota l Instrument Accurlcy. For 90 days. TJ"C 10 33°C. 

Reputabilily: ±O.OB"C for Platinum RTOs, ± O 2"C tor Copper RTDs 
Tlmpllltur. ~lfIicilJlt: ± 10 pprn/OC 

Slr.in Mod. Specilit1lionl (OptJon ·164 .• 1741 
FuU-BridVI Stnll 

Capacity: Twenty 3500 or 1200 bridges with 2V supply or ten 1200 
bridges with 4V supply 
Resolution: 0.25 microstrain 
Total System Accuracy: ±(O.OS% of rdg + 2 microstrain)" 
Temperature Coellicient: ± 10 ppm/"C 

'!r.8rl'" Strain 
Capacity: Twenty 3500 or 1200 bridges 
Resolutron: 0.5 microstrain 
Total System Accuracy- ±(0.05% of rdg + 13 micros train) ' 
T emperatlKe Coefficient: ± 15 ppm/"C 

V.·8ridll Stnln 
Capacity: Twenty bridges 
Resolut ion: 0.5 microstrain 
Total System ACCUracy· ±(O.05' of rdg + 25 mictostrain)' 
Temperature Coefficient: ± 20 ppm/OC 
' 2O"C 10 3O-C lor 90 d.ys 

Frll[umcy Musur.mIAI.1IIIII Ennt TolalllltJon 1-1 67112280811f11yl 
Challllls: Six 
fulltliQM: Event counting and frequency measurement . selectable per 
channel pair 
Inputs 

Signal Types: TIL. CMOS, contacts. analog waveforms 
oUjllStlllMll: Tlveshold, deadband. and debouncing 
laal.tiOl: Each group 01 six channels isolated from ground 

frll[U'ncy MUJllrellllllt: 400 kHz maximum Irequency, 0.001% resolution 
EYlnl COIIatlllg 

Mulmull COIIIIb: 8,388,607 
CouRting R.II: OC to 400 kHz 
Openlion: Count is reset alter each scan. Pseudo channels are used for 
count accumulation 

ConllKtOr: Screw teoninal connector supplied 

Frll[ueKy Muarllllllll.1IIIl Em! TolIHz.till (·161 IMI 
Cu~ .. fl: Four 
FundioRS: Event CIWnting and Irequency, selectable by channel 
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2280 S"I .. 

Inputl 
SIIAI! Typu: TIL or contacts 
MjllStmHla: None 
110111101: Each group of four channels isolated from ground 

Fr~utJq MUAlrtIMIII: 1000 Hz maximum frequency, 1 Hz resolution 
EvtnI Coanllng 

Mnlmum Count,: 65,534 
OplI1110.: Count is reset aller each scan. Pseudo channels are used for 
count accomulalion 
COII"'i .. Rrt1: DC to 1000Hz . 

c..netlor: Uses -179 Digital/Status Input Conne<:lor (not supplied) 

Digilal & Sialus Inpuls & Oulpuls 
D1giblllljllll/ Oulpul Mlldule Option (-168J 

For controll ing up to ~O input ~ ~.tPUt lines. Handles.eit~ 20 SlalUS 
inputs, 5gfoups of <I -Wife BCD digi t Inputs, or one 17'bI! bmary number 
(and sign). Or handles 20 status outputs. 
'.pllll: Zero yolts or contact closures for low .. +6 volts maximum for high 
Common Modi VollIg.: 30V rms ae Of dc , maximum 
Outpull: Open collector NPN transistors, diode clamped , 28V maximum, 
100 rnA at 1\1 
COII,l llbJllty: Requires Coonetl()( Option -179 lor inputs or connector 
Option -16!J for outputs 

DililJl/StllUi IRpI1 Connector OpliDft 1-1191 
Cllmels: Twenty 2-wire pairs of lerminals lor Option -168 plus terminals to 
select 8CO and binary clocking format 

Stlt~ Output COIIIectDr OptiDIII-1691 
Cunnels: Twenty 2-wire pairs 01 terminals for Option -168. Also terminal 
provided lor clamping diodes when used to drive relays 

Analog Option 
ARifog Output Option 1-1101122808 onlyl 
Outputs: Four per module. Each output has a selectable choice of ranges: 
-5V to +SV. OV to +10V, or 4 to 20 mA 
RmllrtiOl: 2.44 mV in voltage ranges, 3.91JA in current range 
Acarney: ± O.' \ of range lor 90 days, 1SOC to 3Sec 
1lIIllIion: Each group of lour channels isolated Irom ground 
Compll.,," Curren!: 5 mA in voltage mode 
Complll,," Voltlgl: IOV in current mode 
T'''plralure R .... : -20ec to +7O"t , operating in 2281A 
CoInIcIIr: Incloded with option 

Other 2280 SERI ES Options 
RS·232-C Inl.rfKe Option 1-3411 

Data may be output via the AS-232'C intertace atll 0 to 19,200 baud, 
selectable from the Iront panel. May be configured to operate on a 20 mA 
current loop and can serve as the 20 mA current source. 

Other AS' 232-C parameters selected via the front panel include: Data 
compression lormat, channel readings per line. start 01 data sequence, end 
of data sequence, line termination sequence, and parity. 

Acts as a terminal (DTE) or, with an included adapter, as a modem 
(DC E), or both (with two Options) . 
Bad: lID, 300. 600, 1200, 2400, 4800, 9600, or 19,200 
Plrily: Odd, even, or neither 

Option -341 includes a Yll07 2'meter cable and a Y1705 null modem 
cable. 
IEEE-488 Intlrt.CI Oplion 1·3421 

Operates as either a talker only, or talkerllistener. Easy-Io-read 
thumbwtleel swilches ale used to set the IEEE-488 address and are 
accessible from the rear panel. Data output parameters selected from the 
front panel include data compression lormat and the number 01 chaooel 
readings per line. 
R .... rtoir. II Pi rl A: SH1 , AH1 , TS, l4, SRI , Rll , DC1 , E2 
R .... rtDirt II PDrI 8: SH1 , AH1, T5, l4, SRI and E2 

Order Y8021, Y8022 or Y8023 IEEE-488 cables sejlarately. 
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2281,. Extlnd.r Cbuls OptlDI I··tal) 
Although power for a 2281 A is normally supplied by a 22808/22858 via 

a 2281A-402 Cable, a built in power supply Option (2281A-43!) is 
available and is required wilen the distance to a 2281A and/or lhecurrent 
drain 01 lhe 2281A is heavy because of the number of options installed. 
The 2281 A' 431 power supply will operate on ac power or a 12Vor 24V dc 
supply, eitherol which willtllckle charge a 1 2V battery for battery backup 
in the event 01 a power failure. Ask your Fluke Sales DI/ice or 
Representative lor Configuration Form F605 to determine what options 
may be installed in a 2281A at what distances without Option 2281A-431 . 
Opmtl .. T,.mur.: -2O"t to +7O"t 

2280 SER IES Accessory Descriptions 
Y2042: Package of five DC 100 tape cartridges certified lor use with Tape 
Drive Unit (Option -214). 
Y2044: Rack Slide Kif lor motJIlting 2280 SERIES or 2281 A in a standard 
42 em 119 inch) rack with 61 cm (24 inch) depth. Contains all necessary 
hardware including a Y204S. Height is 22.2 cm (8.75 in). 
Y2045: A rack mounting kit for 2280 SERIES or 2281A. Does not include 
rack slides. Fits standard 42 cm (19 inch) rack with 61 cm (24 inch) depth. 
Height is 22.2 cm (8.75 in). 
Y2046: Package 01 ten rolls of thermal prlOt paper for 22808/22858'5 
primer/plolter. Capacity IS 4000 lines of print. t2,000 channel readings 
using compressed mode. 
Y2041: Three-connector device needOO for ~star" conligurations. 
A22-300: A heavy-duty transit case constructed 'rom high'density 
polyethylene specifically for the 22808122858. Foam padding. cut to 
conform to the 2280A122858 mainlrame. insulates the data togger Irom 
shock encountered in shipping. Dimensions: 3O.S em H x 64 em W x 76.8 
emD(12inx25.1 indO.l in). 

S228D Prologger Sollw." 
• for use with an IBMe .pc and the Fluke 2280 SERIES Data 

loggers 
• Accommodates lull operat ion 01 the 22806 or 2285B Irom 

the IBMS-PC, XT, AT or compatibles 
• Transfers data from the 2280 SERIES to disk in l otus 

1-2-3""ormat 



Prologger So1tware is a tool which links the IBMe-pt, Xl, or AT with 
a Fluke 2280 SERIES Data logger to lorm a powerful data collection and 
analysis system, This package emulates the 2280 SERIES' Iront panel on 
the screen 01 the 18M,@! and allows the user to program the data logger 
through the same menu promptinglhat is available on the 2280 SERIES 
jlsell . Other utilities allow the user to transfer data to a disk in lotus 
1-2-3'· lormat Of ASCII, upload data from the 2280B's option -214 
Cartridge Tape Drive, download programs 110m disk on tile IBMe-pc to the 
2280 SERIES, and perform any OHlef functions that can be accomplished 
from the 2280 SERIES' Iront panel. 

The IBMe -pc must have a serial interface, grapilicscard. and MS-DOS 
2.1 or higher. A color monitor is not a necessity, but will enhance the 
apearance of ProlOQger. The IBM@I -PC needs 128k 01 memory. however. 
lotus 1-2-3'· will require additional metl'IOfy. The 2280 SERIES Data 
logger must have a -341 AS-232-C Interlace Option. 

Models 
22BOB Data loggmg System 
22B5B Data logger 
22BIA blender Chassis 

2280 SEAlES Oplions 
22BOA-1 60 AC 8. DC Input Coooector 
22BoA-161 High Performance AID Converter 
22BoA-162 Thermocouple & DC VolTage Scanner 
2280A-163 ATD 8. Ohms Scanner 
2280A-164 ATD , Ohms_ Stram Excllahon 
22808-167 CounterlToTalizer. 6 Channel 
2280A-1611AA COlJllter/Total!zer. 4 Channel 
22BOA·168 Digital or Status Illput/Output 
22BOA·169 StalUS Output Connector 
22BOA·I70 Allalog OutPUT 
22BOA·171 Current IlIput Connector 
22BOA·174 Trallsducer EXCIlalion COMector 
22BOA·175 Isothermal IlIpul Coonector 
2UOA·176 DC Voltage IlIptJl Connector 
2280A-I17 RTD. Ohms. Connector 
228oA-179 Digital /Status Illput Connector 
228oA-2I t - Advanced Math Processor 
228oA-214" DC 100 Tape Drive UIIII 
2280A-J41 RS-232 Interlace 
2280A·J42 IEEE-488 Interlace 
228 I A·402 Coonecting Cable (per meIer) 
2281 A-4oJ Connectors for Option -402 
2281 A-431 Power Supply fOf 2281 A 
·F.ctory or SerVIce Centet ms/.lle/,on onl)! OIllets uset·ms /allabl. 

Data Loggers 

2280 SEAlES Accessories I" ....... ,. 2841 

Y2042 Pack of 5 DC 100 Cartridges 
Y2044 Rack Slide Kit and Rack Mount Kit 
Y2045 Rack Mount Kit 
Y2046 Pack of 10 Rolls Printer Paper 
Y2047 Extender ChaSSIS Multi-Connector 
A22·JOo TranSit Case lor 2280 SERIES 
S2280 Prologgef Software 

Service & Support 

2280 Series 
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Measurement & Control Products 
24008 

RS·232 

24 ... 

24008 Inleliigenl Compuler Fronl End 

• Handles nearly any 110 requirement with an extensive 
selection of options 

• Modularly expandable (over 3000 total channels) to meet 
future application demands 

• High accuracy analog measurements - even in electrically 
noisy environments 

• Interlace to nearly any computer via RS-232-C. RS-422, 
IEEE-488, Of current loop 

• Self documenting, structured program language - optimized 
for measurement and control 

• A data acquisition "computer" unto itself - measures, 
alarms, and controls independent 01 host 

• EPROM program storage available lor stand-alone dedicated 
applications 

The 24008 Intelligent Computer Froot End is a very accurate 
microprocessor-based analog and digital data acquisition system with 
programmable control output signals. The system serves as an intenate 
between a computer and the measurement and control of a physical 
process, 

The 24008 can receive a measurement and control program from the 
nosl compuler and, upon command, execute it without further interaction 
with the computer, This intelligent system relieves the host 01 routine, 
time consuming tasks and greatly simplifies the programmer's task of 
developing system software, Cost savings is the resull , and greater 
throughput is possible because the computer can perform other tasks at 
~computer speed" without wailing for physical events, 

The 24008 wMS well in applications requiring a distributed data 
acquisilion and control system, With a Seriallntertace Option (-001) 
24008s may be located o~ 1220 meters (4000 feet) from the host 
computer in a star or daisy chain configuration, 

Computers with which the 24008 will interface are those with either 
RS-232-C, RS-.22, IEEE-488 , or 20 mA current loop compatibility, The 
Fluke 1722A Instn.rnent Controller interiaces well with the 2400B and the 
combination (called a 2452MCS) is described in the following pages, 

Hardware costs are reduced by having a wide range of user-configurable, 
input and output plug-in cirCUit cards plus ditferent types of extender 
chassis and intenace options to perform the necessary measurement and 
con trol functions 01 your application, The 2400B has a maximum system 
capaci ty of over t 000 analog inputs, 1000 digital inputs, 128 analog 
outputs, and 1000 digital outputs, 

206 

2400B Rear Panel 

Inpuls 
The 2400B accepts inputs Irom a wide variety 01 sources and 

transducers for analog Inputs, the 2400Buses its 17-bit analog-to-digital 
converter to perform accurate measurements of ac or de voltage, cUfTent , 
or temperature usmg thermocouples Integral signal condillOners are used 
in conjunction With the A,to-D converter to perform measurements 01 
resistance, temperature (RrDs), and stram, or certain other transducers. 

Built-In linearizations are available for a Wide variety of therroocouples. 
RTD lineanzations are soltware-selectable by individually programming 
the parameters for dillerenl probes, assuring best possible accuracy, 

Totalizing, as well as frequency, period, and rotation speed measure
ments. are performed with one of the Counter/Totalizer Options. To sense 
switch closures or logic levels, you may use the Status Input Option, Or, 
lor faster response, use the Interrupt Input Option or the Sequence 01 
Events Recorder Option. The Interrupt Option causes the 2400B to 
respond to fast-changing eveflls immediately while the Sequence 01 
Events Option records events with up to 0.1 millisecond resolutioo. The 
Oigi tal Input Opt ion is used to read either 7-digit BCD or 24-bit binary 
words from devices with that output capabili ty. 

OUlpulS 
The 2400B makes use of five dillerent control output options. To light 

annunciators, or perform OO'off cootrol , use the Status Output Option or 
the Relay Output Optioo Use the 2400B's other output cards for rllOfe 
complex process control. A Resistance Output Option may be programmed 
to supply output resistances from 0 to 100,000 ohms. f or -IOV to +IOV de 
or 4 to 20 rnA control loops, or drivlng analog recorders, use the Analog 
Output Option. To control stepper motors, use the Stepper Motor Output 
Option. Frequency and acceleratioo or deceleration rates may be selected 
through the 24oo8's software for stepper motor control. 

Expand'bilily 
A 2400B system maybe large or small, depending upon the applicatioo 

The 2400B mainframe has six slots for any combination of lnput, output, or 
interlace plug-in modules. To expand the system, just add extender 
chassis. However, only one A-to-D converter is needed for a 2400B 
system to measure analog signals. even if the maximum number of 
channels is installed. 

Several 2400Bs may be interiaced to a single computer. When equipped 
with either the RS-422, or 20 mA current loop interlace, 2400Bs may be 
arranged in a multi-drop configurat ion at distances up to 1220 meters 
(4000 feet) from the host computer. Greater distances are possible 
utilizing the 24ooB's RS-232-C interface and modems. over existing 
telephone fines. 
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24008 System 
Diagram 

Flexible SoHware 
The 24008 can be u!i1ized with two "levels" of software. The first level 

is for immediate-mode commands. lhose which cause an immediate 
response from the 24008. The second level is the program stored in the 
24006, allowing the 24006 10 monitor and measure inputs, peI10rm 
calculations, make decisions, and set control outputs. all independent of 
the host computer. 

Immtcllill Mo~. 
Immediate-mode (host) commands cause an immediate response in the 

24008. For instance, if tile host cOITIj)Uter tells the 24008 to: 

SEND AI(16)! 

the 24008 will pef10rrn a reading on analog input channel 16 and (CUlm the 
result to the host computer. (Immediate-mode commands end with the "'" 
character). The corrrnand 

AO(O)::O.15S0AI(2)-1.2! 

will cause the 24008 to read Analog Input channel 2. multiply it by 0.155, 
subtratl 1.2 and set Analog Output channel 0 to that value. 

To gain maximum flexibility from the 24008's wide range of input and 
output options. the definition-bus command is used (DEFN). To define 
analog input channels 10 through 29 as type " J"thermocouples. you would 
send the 24008 the following command: 

DEFN 
AICHAN =10 TO 29.SENSOR=TC,TYPE=JNBS: 

24008 

RELAY 

4-20mA 

·1010 +IOV 

RESISTANCE 

STEPPER MOTOR 

STATUS 

This command , howevef, differs from the previously discussed com
mands: It is stored in the 24oo8's memory, and is used whenever readings 
on channels 10 to 29 are requested. So, when the command 

SEND AI(!! )+AI( IS)! 

is sent to the 24008, the measurements (complete with autozero, range 
selection, and thermocouple linearization) would be performed on analog 
inputs 11 and 15, returning the sum to the hosl in degrees Celsius, 

Slone! Protrlm OpenHon 
The second level of 24008 sohware is the stored program, a set of 

instructions downloaded to the 24008 al start-up. Thisprogram allows the 
2400B 10 operate independently. with only occasional communication 
with the host computer. A full sel of mathematical functions enables the 
24008 to perform complex linearizations, data averaging , proportional 
integral derivative loops, and lTIOfe, on its own. 

The "IF-THEN-ElSE" statement allows conditional execution of 
statements or program segments. lOOP and AGAIN statements allow 
repeated execution of program tasks, The command 

SCAN POINTS(O) , 0 to 199: 

reads channels 0 to 199 in accordance with their respective definitions 
with a Single instruction. avoiding the necessity of writing a complete 
subroutine - often necessary in other less intelligent systems. 

Experienced programmers will appreciate the modularity and readability 
added to programs due 10 IUrH;l ion and procedure (subroutine) constructs. 
Procedures may be called directly from the stored program or invoked by 
external or time-triggered interrupts. 
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Since Ihe stored program is resident in the 24008 itself, communica
tions to the host computer are minimized or non-existent. This results in 
less complex programs, as well as laster execution speeds. For example. 
the following simple program pef10rms a complete proportional control 
loop With limit checking: 

PROG 
SfTPT::I50: 
UMIT== 185: 
OFFSET=7.5; 
GAIN=O.15: 
lOOP: 

TEMP::AI(10): 
IF TEMP > LlMIT THEN 50(6)=1: 
AO( 4 )::GAI N°(TEM p. SETPT)+OFFSET: 

AGAIN : , 
In this program, the LOOP and AGAIN cause repeated execution ollhe 

three statements nested inside them. The firs! ollhese stores the reading 
on analog input channel 10 in the variable TEMP. If the OEFN statement 
shown above had beefl sent to the 24008 prior to execution 01 this 
program, this reading would have been in degrees Celsius. Next , the 
second statement checks to see if the temperature is above the limit . II so, 
status output 6 will be set to one. which could ring a bell, for instante. 
Finally, analog output 4 would be set to the voltage computed in the 
formula . 

While th is program is executing, a bus command can be used to alter 
any of the variables used in the program. For instance , the command 
SETPT=t 55! could be used to change the setPOlnt . Thiscapabilily allows 
interactive reprogramming of the 2400B , while the 2400B cootinues 
program execution. 

Sland·Alone Capabilily 
By loading the 2400B'sstored program Into EPROMs in the mainframe. 

the 2400B can be used to monilOf inputs, perlormcalculalions, and update 
COfl\fol outputs. without being connected 10 a host computer. USing one Of 
both of the 24008'5 RS-232 ports in conJuncllon with the Fluke 17BOA 
InloTouch!l Oisplay allows stored program data to be presented and 
modif ied by an operator. all under the program's COl1\fol. Approximately 
400 lines 01 24008 program may be stored in EPROM. 

Worldwide Support 
Service centers lor Fluke products are located in more than forty 

countries around the world. Many offer full 5efVice cootracts lor 
maintenance and repair at your site. Or training for your persoonel can be 
arranged We koow how important il is to be assured of expert 
maintenance for systems you depend 00. even though they may beamoog 
the mosl troublefree available - like those 110m Fluke. 

Specillealions 

Z400B S'I'lem 
Anllog Inputl: oS; lOOO isolated . 3- . 4-. or 6·wlre channels 
Oliltllinputs: oS;1024 non-isolated lines. configurable lor ei ther (1) 7 BCD 
digits plus 1 sign bit plus 3 bits tor decimal point locatioo or (2) 24-bit 
binary plus 1 sign bit 
Slitus inputl: oS;1024 electrically isolated wire-pairs 
IlIllruptlnputl: oS;32 electrically isolated wire pairs 
Coullttr·TotIUz,r Inputs: oS;32 isolated analog and Q2 non·isolated TIL 
Inputs 
Siltus Ou\JIuts: oS;1024 electrically isolated wire-pairs 
Adlog Outputs: oS;128 voltage andlor current sources in range of -10V to 
+IOV or 0 to 20 mA 
Rlsistlnct Outputs: oS;64 resistance sources with 10 intrements to 40950 
andlO!" 250 increments to 102.3750 
Stlpp.r Motol" Olllputs: oS;32 direct or logic level outputs 
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Z400B Mllnlrlme 
The 24008 must have either optioo -001 or Option -002 installed to be 

operational. 
ClpI'ity: Six slots fOf any combination of input . output . orextenderchassis 
interlace plug-in modules. A-to-D converter modute (Option -109) 
installed in a dedicated additional slot 
CPU: 16-bit microprocessor. 32K-byte EPROM, 28K-byte RAM 
S..-III Outputl: EIA Standafd RS-232-C, two ports, output only 

Slfill lnterflct OptiOl\ (·001) 
Bi ·directionalserial interface to compatible nosl computer. This optiOO 

is contigurable as either an RS-232-C , RS-422. or 20 mA current loop via a 
changeable jumper. As an RS-232·C interface, Option -DOl supports five 
protocols. Listed in order of increasing level of error detection capability 
they are 
• Simple terminal 
• Simple terminal with XON IXOFF 
• Simple terminal with XON IXOFF and timeout 
• Blocked format with acknowledgements 
• Blocked format with acknowledgements and check character 
IEEE·488 IAlarfKe Oplioa 1·0021 

Bi·directional IEEE-488 interlace to compatible host computer Of 
instrument controller such as Fluke 1722A. 

240lA S~nner Extencter Chlssis 
Clplclty: Ten scanner modules (Option -10 1, -115. or -1 17) 100 analog 
input channels 
System Sill: Ten maximum 
Mullllllm Olslln,,: 15 meters (50 leet) from 2400B or 2403A . A 2-meter 
cable included 
Powlr: From 2400B or 2403A 

2402A 110 Exteildlr Chassis 
Clpaelty: 12 input and/or output plug-in modules. OPliOll 2402A-SOI 
required. Installed in 24008 
Sptllll Sill: 16 maximum 
MulmulII Diltlnct: 15 melers (SO feet) from 24008. A 2-meler cable 
included 
Power: Line power required 
2403A Remote AID Extender Chlssl, 
Clpulty: Eight slots for signal cOl1diliOl1ers, scanner modules (Option -I 01, 
-lIS or · '17) plus two slots for Interlace Options (-401) for up to ten 
2401s. One AID module required (Option -109). Option 2403A·601 also 
required 
Maxlmlm m,tlle': 1220 meters (4000 feet) Irom 2400B. Order cable by 
length (Opt -602) plus installed connectors (Opt -603) 
Power: Line power required 

Hllh PlrfotllllfICIllO CollVerf.t Option 1·1 09) 
Required lor all analog measurement inputs. Only one allowed lor each 
24008 System. 
tnput Rllillillct: > 200 MO in 0.1 V, O.SV. and 6AV range: 10 MO in 1 OOV 
range 
Input Clplcilane.: 0.005pF al25 readings per second: 0.5pF at 3 readings 
per second 
Zero Stlbllily: Automatically zeroed belore each measuremenl 
Oy.rrug.: Autoranges, unless autorange defeated. Overload causes Iront 
panel ERROR light to tum on and message available to host computer 
R.solution: 17 

VolI'Qe. Currenl. Thermocoupl. Inpuls 
Hilh Pirferlllllct SCiMef O" lon 1·101\ 
Ten 3-wire dry reed relays (Hi, lo, shield). 
uri: Rated for > 10' operations with oS;SOV ac rms applied: > 10' 
operatioos with oS;250V ac rms applied 
Tlltrmal Oltset: <1 pV per channel 
Mullllum Voltlge: 350V dc or peak ac between any input terminal and 
system ground or other terminal 
Tempenturl Resolution: 0.1 degree (one count) 
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Tbtrlll(lglllpil .l1li DC Val!J9' InjMIl Cennec;IOl OpllOi j.1 Oll 
Ten 3-wire sets 01 screw terminals on isothermal block enclosed in a 
snap-apart plast ic safety housing. Integral reference junction corre<:tiOfl 
fOf DOC. Plugs into Scanner Module (Option ' 101 J. 
Temperliurl Me'lIIf'lIlm A""my Option ,·101. .1021 
Measurement may be performed in Celsius, Fahrenheit , Kelvin. or Rankine 

MI~_. Iatr..s Emf 1+"1:1' 
U.N· Ihlllrllll 24 Kllln 90 Dty1 I TAr toll ,!. T"""rltuf' 21 "1;·25"1: II' C-21"1: 13'C-33' C 

T .. " R~I"SIC RIiI·/ S. n'gI/S.c , 
" 

, 
" 

, 
" J -200 to +200 0.2 03 025 035 0.3 04 

NBS .;-200 10 +760 02 03 035 0'5 O' 05 , -22510 +200 02 03 025 035 03 O' 
NBS +200 10 +1350 0.2 03 .. 05 0.5 06 
T -230 to +200 02 0.3 025 035 0.3 .. 

NBS +ZOO 10 +400 0.2 0.3 025 035 03 .. , ·250 10 +250 02 0.3 025 035 0.3 .. 
NBS +250 \0 +1000 0.2 0.3 035 .. 5 0.5 0.6 

R o to +200 .. 065 09 015 11 035 
NBS +200 to +1767 .. 065 07 095 09 115 
5 010 +200 .. 0.65 09 015 11 035 

NBS +200 10 +1761 .. 065 07 095 0.' 115 
B +200 In +1820 .. 075 07 105 0.' 125 NBS 
J -200 10 +200 02 0.3 025 035 03 OA 

DIN +200 10 ... 900 0.2 03 035 0.45 0.' 05 
T -200 10 +200 02 03 025 035 03 .. 

DIN -+2(1) 10 +600 02 03 025 035 0.3 O' 
R o to.200 O' 065 09 115 11 135 

JIS +200 to +1770 0.' 0.65 07 095 0.' 115 
N" -200 10 +200 02 03 025 035 0.3 .. 
NBS +200 10 +1300 02 0.3 04 05 0.5 06 
Coo. 010+2315 OA 0.55 0.7 0.85 0.' 105 

, I"cludes ,1/ our ,,",or 'rror: eon"eeror (lr,dlenl. reference JunctIOn, 
fmeall larion confotmlry. A -10-0 ConVelSlOII, lemperarure coel1ic","'. II"" 
drift. scannel Offset. 

.. NlCrosillNlSlI 
"'Hoskm, Mfg. Co, TU"(lSI~ - 5,. Rh~;um ~s TU"flst~ - 26" Memum 

DC Vaillg. Input Connector Oplial H08J 
Ten 3-wlre sets 01 screw termrnals lor input wires enclosed in snap-apart 
plastic salety housing. Plugs into scanner module (Option -101 ) 
Ringe: -100V 10 -+100V 
Muillum Valllg.: 350V de or peak ac. See Option-l01 
DC Vatttgt Mwur.1IIfII Accumy: ±('!lI Rdg-+COOfltS-+pV)' 

RUlli. I Z411.'1 I 000 .. I ~" .. ZI"C" Z5"C JI"C It 21"1: 

O.IV. UV. 6.4V RIllU 

" .. 13"1: • 33"1: 

3 I ±(O 00204+2+2) I ±(O.005,"+3+2) I ± (0.OlS,"+4+6) 
25 ± (O 002,"+4+4) ± (0.OOS,"+S+4) ±(0,OlS,"+6+6) 

100V R .... 

3 I ± (O 008'"+2+0) 1 ±(0.01 \+3+O) I ± (0.02,"+4+Q) 
25 ±(O 008,"+4+0) ±(O.Ol \+S+O) ±(0.0204+6+Q) 

, Airel 45 mmure warm·up. W,rh OprlOfl - log, -101, .nd -108 (01 -102) 

AC Vollage Inpll1 CanOOor Optill1(-1191 
Ten sets of 2-wire screw lerminals lor input wires enclosed in snap-apart 
safely housing. Plugs into scanner module (Option -101). 
Valllg_ Ilingl: 5V rms to 250V rms 

2400B 

Fnqu./IC'f R.nge: 45 Hz to 450 Hz 
Cormrsion MIt~ : Ill-wave, average-responding, calibfated to indicaterms 
value 01 sinewave 
Mullllllm VollIge: 250V rms or 250V dc 
Ac~ncy; ±(1.0% of IOput -+O.lV) 

Currlll Input ConlllClor Optlllll-l 06J 
Specifica tions are the same as lor Option -101 but with a precision 150. 
0.25 watt resistor 10 each channel to convert current 10 voltage. For 4 to 
20 mA sources: 129 mA maximum Plugs tnto Scanner Module (Oplion 
-101). Some other currenl values available on request. 

RTDs. Ohms. I/.-Bridge Sirain Inpuls 
Ohms Modi Sptcllluttolll 

Mu RaisUIa Rue"" .. ExtIIlU .. Clrrtll 
64.0000 JOO l00pA 
80000 0 10 tOO IIA 
BOOO OOt O , mA 
1000 00010 , mA 
JOO 0.0001 0 lOrnA 

Tol.1 Sysllm Attuney: For 90 days, 18°C to 28"C. al 25 readings per 
second -

Four-Wire: ± (O.021Gft 01 reading -+ 0.01 " range) 
Three-Wire: ±(O 021" of reading + 0.02" range -+ 0.210 ) 

RYO MIIIIt SpeciliCIIIOtlS 
8esollliOl: 0.03"C 
Tul. i Syst.m Acwr.cy: For 90 days. 18"(; 10 28"C. al 25 readings per 
second . 4-wire -
lOOn PI RTO wllh .Iplll '" 0.00385: ± 0.2"c at DOC . ±0.3"C al600"C 

1f.·8rlllg, Sirlin Mod. Spttlfiulians 
Tot.1 System Accur.cy' 

3500 Gage: ± (0.042'4 of reading + 14 microsfra in) 
Resolution: 0.2 micros train 
1200 Gage' ±(0.042'ft 01 reading + 16 microslrain) 
Resolution: 0.5 mlCfostrain 

8111111 Condilionl[ Opllllll-1011 
For Ohms, RTO, 'IoAntdge strain measurements. 

ConflguflUon; 3- or 4-wire. switch-seleclable 
EnilJllon Currtnll: 100 pA , 1 mAo 10 mAo switch-selectable 
ACCUflC'(. ± 0.OO5'!l1 at calibration. 21"C to 250£: 

Ftur-Win SUIDer OptiOi H 15J 
C.paeity; Ten 4-wire chaooels (reed relays) 
uri; > 10' operalions wilh < 5OV applied: > 10' operations with < 170V 
peak applied 
Nolu R.jBCIlol : Same as OPliOtl-l09 except common mode rejection is 120 
dB and normal mode rejection is 60 dB 
Mulmum Voll.g.: 170V de or peak ac between any channel and any other 
channel and/or ground. 30V de Of rms ac between any two fines on the 
same channel 
COIIlIIdor 0,1101; Use 2400A-116 
Nore: ThIS 'C,M., may I'IOr be used lor voItag. mea,urement$. 

Four·Win 1I1\1III COMtCtor OptiOR H 161 
Ten 4-wire sets 01 screw t!fminals for mpul wires enclosed in snap-apart 
plastic safety housing. Plugs into Scanner Module Oplion (-115) 
MulmulII Voltlg.: Same as for Option - lIS, 

'it_ and Full-Bridge Sirain Measuremenls 
lIlal Systaal Ac:QIrIq' 

'If-Bridge Mode: ±(0.015'10 of rdg + 4 5 micrastrain) with both gages 
principally active 
Full-Bridge Mode: ±(0.OI5% 01 rdg + 4.5 microSlrain) with two gages 
principally active 

RualutiDn: 0.5 microstrain 
"Fol POd.ys. rS"C r028"C. 25 readi"r;)sper56Cond. 3son page. 4Ve~cir.tiOn 
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SilMl COIIIIlliontr 0,lilll[·7021 
For 'fl- and lull -bridge strain measurements 

Ex,llJllon Vlttil9': 4,5,8,10,12,15, or 2011 dc, software-selectable 

Six·Wlr, Scmll O"lollj. 1111 
c.plcity: Five 6-wire channels (reed relays) 
COfIductar. : Excitation SOtlrte (2): remote sense (2): analog input (2) 
Lill: ;ii!:1 0' operations with < 50V appl ied: > 10' Oper.llions with < 170V 
peak ac applied 
Nalu R.jrctlon: Same as Option -109 except common mode rejectioo is 120 
dB and normal mode rejection is 60 dB 
Maximum Volllg. : 170V de or peak at between any channel and any other 
channel and/or ground. 30V de or rms ac between any two lines on Ihe 
same channel. 
Connector Option: Use 240M-t18 

Slx-Wlr. Input CDnnector Opllon [-118) 
Five 6-wire sets 01 screw temllnals for input wires enclosed in 

snap-apart safety housmg, Plugs into six-wire scanner module Opt ion 
-117 

Other Inpul Specilicalions 
Count,r ITDtlllzlf Si,IIIIIDptI Op11l", (-113) 

May be used to perlorm the lollowing measurements: Frequency, 
penod, totalize, tachometer, ~A " gated by "B", and time interval 
l.pMts: TIL, Gate I, Gate 2, Trigger, Count Up, Count Down, Up/ Down, 
Count, Non-Isolated CorMlon. Isolated Common, Isolated Analog Input 
AulD111IpIII Volll9l "'/19': 50 mV to 30V rms 
1»1.lIon: Both Analog Input and Isolated Common are isolated from the 
2400B and/or ground up to 30V and up to 1.0 V/IJS maximum slew rate 
FrICI~'ncy III",.: 0 10900 kHz (TIL Input); 10 Hz to 200 kHz (Analog 
Input ) 
Period Range 

TIL Input: 1.1 JJS to 6.7s 
Analog Inpu t: 5 JJS to O.ls 

Period Re»lut io.: 400 ns 
Time InteMI II.ntl 

TIL Inpul: 1 JlS to 3.82 hr 
Analog Inpu t: 2 JJS to 50 ms 

Time InteMI R.»juIlDn: 819 JJS (~3 . 82 MUrs); 400 ns (~6 .7 seconds) 
Toulizlr Inpul II UR': Oc to 900 kHz 
Mlnlm~m P~I" WId1h: 400 ns 
Tol.llze, C'jllclly: -8,388,608 to +8,388,607 
Connector: 12 screw terminals supplied with option 

4 CUMII Counll,lTotallZlr Option (.113/lA) 
Measures period, Irequency. time inlerval. and totalizes 

I.puts: Four channels. non-isolated 
Ff~lIIncy II.ng. : 0-500 kHz 
Period RIR,I: 10 JJS to 5O.COOs 
Touill., Clpacily: 4.999.999 
1.,11 Valli., II.ng. : 175 mV to 70V rms 
eo,nectar: 12 screw terrmnals supplied with option 

Dilllllinpul Monll Opliol (-1031 
BCD Moll,: 7 BCD digits +1 SIQn +3 decimal position bits 
Bllllry MtIft: 24 bilS +1 sign bit 
log ic lMI: TIL , 0 to +0.75V low, +2.5 10 +8V high 
RII. : Q50 words per second 
ConlllClor Options: Use 2400A-11O or 24OQA-III 

Stilus Input Moduli OpUOI (-104) 
Bit, Plr Mod~I.: 32, isolatable 'rom system ground or olher modules by up 
to 30V de or peak ac 
FOflfllt: Ind ividually readable 
Input: ConlacI closures or TIL level 
Conneclor Option: Use 2400A-IIO or 2400A-III 
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SeqUIIICI 01 Eventl IIICCIf •• r OptlOll I-I 04 / MI 
Number of Input, : 32 channels 
Clllnlltl, Per Systlm: 1024 max 
II IIIII~tioo: 0 I ms to 100 ms, selectable 

Inteullpt Slglllllnplll OJli.n H 141 
N~lIIber 01 Input, : t6, isolated in common from the 2400A and/or system 
groond up to 30V de or peak ac and 1.0 VIJJS maximum slew rate 
IRpulloglc: Contact closures or TIL level, switch-selectable 
OIrKI Input S.nsitlvily: Pulse duration > 20 JJS 
Inpul Oebo~nc.: 5 ms to 88 ms, switch-selectable 
Interrupt Trinalllon: Software-selectable by input 
Conne~or Option: Use 2400A-IIO or 2400A-III 

Strtw Tlrminll ConnKlor Option 1·1101 
Ttrmlnll,: 50. lor wire sizes up to '1 4 AWG 

Sold.r Pin Clbl. Coantdor Option 1-1111 
Tlrmin,I,: 50. tor wire sizes up to '22 AWG 

Conlrol Oulpul Specilicallons 
AIIIIOI Control Output OptlOll·3021 
Output,: Isolated Four per module. Voltage(-1 OV to +IOVj orcurrent (0 to 
20 mAl, indi~ldually selectable 
Resoluliol: 2 5 mV (13 blls) or 5 pA (12 bits) 
!sol.tiol: ~30V de or peak ac. channel to channel 
MIX lOl~ : ± 5 rnA 10 voltage mode: :Q500 in current mode 
90-0.y A«urley: ±20 mV 10 ~oltage mode and ±201lA in current mode lor 
ambient temperature of 18"C to 28"C 
II.Ia: 250 changes per second 
Connector OptIOl: Use 2400A-Il 0 or 2400A-Il1 

SIIIn Output COfIIflIl Opl/ol (-301) 
OUlput,: 32, open collector, diode clamped. 100 mA at ~I . I volt each. 
ComfTlOfl retum line 
Isolillon: ~30V de or peak ac. channel to channel or chamel to ground 
11.11: Set or reset at 250 bils per second 
Connl~or Opliol: Use 2400A-I to or 24OQA- III 

ReilY Output Clrd Option I-3D ll AAI 
Number at Cont.~,: 16 
Contact II.llnl: 250V ac al 3A wilh non-inductive load and 28V de at 3A 
Contl~ Arnng.ment: Form "cn (N.O. or N.C.) 
Connector: Connector block integral to Option -3011AA (screw termi flals) 

ResistlllCe Oulput Contral Option (-305) 
Oulputl: Two 
lsoillion: Q OV de or peak ac channel to channel or channel to ground 
ValulS: 0 to 40950 in 10increments 
POWir Olul",lIoo: 0 125W maximum 
90·Dly ACCllflCY: ± O.I' ot full scale 18"C to 28"C ambient 
Connector: Four screw termlOals supplied with opt ion 

llniSiallCe 0."" C.lltti Oplloll-3061 
Ou~ls: Two 
Iso111l01: ~V de or peak ac, channel to channel or chamel to ground 
V,lulI: 0 to 102,3750 in 250 increments 
POWIr OI"ijllIlOI: 0.125W maximum 
90·0.., Accuncy: ±O.I' 01 full scale 18"C to 28"C ambient 
Connector: Four screw terminals supplied with option 

Stepptr Motor Contral Output 0,11011·3011 
Number 01 Outpull: One, non' isolated 
Input Signal,: Extemal Enable, Closed-Loop Feedback 
Input lillt: Contact closure or TIL level 
Oire~ OutpUI Sigilli,: Four-Phase Unipolar Orive. Flyback Protected 
Olre~ OutpUI Currlnt: 375 mA maximum 
logic Output Slgnll,: CW/CCW direction and Step Clock. or CW and CCW 
Clock Outputs; Busy/Done 
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Outpullog lC: Open-colleclorTIL outputs, Inlertaceto voltages up to 15V de 
Output Pulsu: 1 to 1,046,575 CW Dr CCW 
SI!W Frequency: 1 Hz 10 25.6 kHz, soflware-seiectahle 
Acaler.lin .114 Decel.ntioft Ihln: 114 Hz/second 10 97656 Hz/second. 
Sollware-selectable 
Connector: 12 screw terminals, supplied with option 
Note: Opllon -307 may be con fjgured at, frequency .fOUrce. ,1.$1< about Opllon 
-JOllABK 

Genml Specilicalions 
Shock .l1li Vibr.IiOll: Meels Mil-T-288oo, Class J requirements 
Templt.1ur,: O"C to 50ot. operating ; -200(; to +70"C, non-operating 
Rel.tin Humidity: ~80\ to 4O"C and "';;70'" to 5O"C, operating, non
condensing 
Pawer: 90 to 132V ae Of 180 10 264V at, switch-selectable, 50 or 60 Hz 
± 2 Hz. 130 walts maximum 
Silt: 22 em H )( 43 em W x 38 em 0 (8.66 in I( 16.9 in)( 14.96 in) for 24008, 
2401A. 2402A, and 2403A. Fit standaHI Ig-inch rack 
Weight 

24008: 11.4 kg (25 Ib) 
2401A: 6.4 kg (14tb) 
2402": 11 kg (24 Ib) 
2403": 8.2 kg (I8Ib) 
·ApprO,IClmale. lully loaded 

I nclu~": Manual Set , Gett ing Started Guide and power cord 

Models 
24008' Intelligent Computer Front End 
240lA Scanner Exteoder Chassis 
2402-' 110 Extender ChaSSIS 
2403A Remote AID Extender 

Options 
24008·001 Serial Interlace 
24008·002 IEEE-488 Interlace 
2400A-101 High Per10rmance Scanner 
2400A-l02 Thermocouple Input Connector 
2400A-103 Digital Signal Input 
2400A-104 Status Signal Input 
2400A· l04/"" Sequence of Events Recorder 
2400A-106 Currenllnput COMeCtor 
2400A-108 DC VoUage Input Connector 
2400A-l09 High Performance AID Converter·' 
2400A-ll0 Screw Terminal 110 Connector 
2400A-lll Solder Pin 110 Conneclor 
2400A·113 CounlerlTotalizer Signal Input 
2400A-113/"" " Channel CounterlTotalizer 
2400A-114 Intemrpl' Signallnput 
2400A-115 Four-Wire Scanner 
2400"·116 Four-Wire Inpul Connector 
2400A-111 Six-Wire Scanner 
2400A-11B Six-Wire Input Conneclor 
2400A-119 AC Vollage Input Connector 
2400A-30 1 SlalUs Outpul 
2400A·301 / AA Relay Output 
2400A·302 CurrenliVoltage Analog Output 
2400A-305 Resistance Output (10 to 4 kO) 
2400A·306 Resistance Output (250 10 100 kO) 
2400A·301 Stepper Molor Controt Oulput 
2400A-401 Scanner Extender Interlace 
2400A-402 Extender Cable (custom length) 
240lA-403 Connectoo lor 2401 A-402 Cable 
2402-'-501 110 Exleoder Interlace 
2402A·502 110 Cable (wilh connectors, 9m) 

2403A-601 Aemole AID Extender Interlace 
2403A·602 AID Extender Cable (custom length) 
2403A·603 Connectors for 240JA' 602 Cable 
2400A·l01 Signal Conditioner for Dims, RTO's 

1,4- & mo Bridge Strain Measurements 
2400A-l02 Signal ConditiOflef for m- and 

Full-Bridge Strain Measuremenls 
"Opllon -001 Of ·002'$ reQuired 

""ReQUired lor analog measu,emenrs 

Accessories (Also ut page 2B4) 

l1BOA InloToochC Display 
YB022 2m Cable IOf RS-232-C 
Y1105 RS-232-C Null Modem Cable 
YB002 2m Cable fOf IEEE-488 
n053 Rack Adapler w/24" slides 
n054 19" Rack Adapler wlo slides 
Yl055 RS-422 Multi-connector 

Service & Support 

24008 
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2452MCS Measuremenl & Conlrol Syslem 

• Complete system - combines 24008 Intelligent Computer 
Front End , 1752A Data Acquisition System, and software 

• Extensive selection of 110 options - expandable 10 over 
, 000 channels with 2401 A and 2402A extender chassis 

• Touch sensitive screen - friendly operator interface with 
graphics 

• "Multi-computing" - 2400B handles scanning , lineariza
tions. limit checking and direct control 01 test Of process. 
1752A downloads and modifies 2400B program, retrieves 
scanned data, formats and outputs reports, and provides 
operator interface 

• Available with or without 28 inch (H) cabinet 
• Choice oI IEEE-488 Of Serial (RS-232-C, RS-422) Interlaces 

The 2452MCS IS a fully integrated measurement and cootrol system 
which combines the powef of Iwo intelligent Fluke instruments - the 
1752A Data Acquisition System and the 2400B Intelligent Computer Front 
End. The system is housed in a locking cabinet that fits on either a work 
bench or separate stand and includes all the hardware, cables, drawefs, 
etc. necessary to combine lhe 24008 and 1752A into a complete 
measurement and control system. Alternatively, the 2452MCS may be 
ordefed without a cabinet to be mounted in yoor own rack or panel. 
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The 24008 provides digital and analog measurement, signal condition
ing. control ootputs, and intelligent decision maleing, while the 1752A 
provides tremendouscomputmg power, high speed data acquisition, aCRT 
display with a touch-sensitive overfay. advanced graphics capabilities, 
and mass storage via a double-sided 1I0ppy disll . Both instruments work 
together, sometimes independenlly, sometimes cooperatively, providing a 
multi-computing system with the power and Uexibility to expand as your 
applicat ion requifements incfease. 

The programmer's keyboard is placed on a convenient sl iding rack 
drawer lnat may be locked to prevent ooauthorized program modificat ion. 
The system can be programmed to allow the touch-sensitive CRT display 
to be the operator's interface. This reduces operator errors and training 
time because the operator interacts with a friendly C RT display customized 
for Ihe application and wrillen in familiar words. 

The 2452MCS, when equipped with the 24ooB's Serial interface, 
permits the 2400B to be located up to 1220 meters (4000 feel) away from 
the 1 752A A distributed data acquisition system may be constructed in 
this manner using a single 1722A or 1752A and multiple 24oo8s, ineithef 
star or ~da lsy chain" configllfations. 

The basic 2452MCS System includes the software tools, and hardware 
necessary to make it operate as a ten-channel data acquisition system. 
The system is expandable to sixty channels in the basic 24008 mainframe 
and to over 1000 channels by adding 2401 A and/or N02A Extender 
Cnassls and Inpulloutput OPtionS. 

InpullOulpul Capabililies 
The measurement of analog inputs such as themlocooples, RTOs, strain 

gages, dc and ac voltages, and currents can be pertomted by a 17-bit AID 
converter in the 24008 Capable of resolving 1 pV, the highly accurate 
AIO conversion pfeserves data integrity through a SOphiSticated noise 
rejection technique that synchronizes its measurement periOd with the 
power line frequency. For high speed measufements, analog inputs can be 
brought direclly in 10 an optiooal analog measurement processor in the 
1752A for 14 bit resolutioo at 1000 readings per second . 

Digital inputs accommodated by the 2452MCS include status, contact 
closure. interrupt , BCD, pulse, frequency, total izing and sequence of 
events. 

Controll ing ootputs sourced by the 2452MCS coosist of voltage, 4-20 
mA current , resistance, stepper motor OOO1rol, TIL outputs. and relay 
closures. A complete description of inpulfoutput capabilities is found in 
the pages describing the 2400B. 

Software Oplions Included 
Soilware supplied with the system includes a program development 

package r Prolink 11"), an enhanced BASIC interpreter wilh extended 
graphics capabilities, an advanced Editor, and a File Utility Program. The 
2452MCS -03 and -04 also inctude the ProComm software package. 
(Prolink II and ProComm are both described in a section immediately 
following the 2452MCS description.) This complete package provides all 
the lools necessary for a programmer to create a custom tailored data 
acquisi tion program. 

If yoo want to "come up to speed"' and write your application program in 
a hurry. Fluke can help - with training c!assesheld either at our offices or 
al your site. We can also arrange for one of oor in-house experts to assist 
you personally in creating your application-solving soltware. 

Turn·Key Syslems 
If a tum-key system is what you requife. Fluke has an extensive list of 

recommended soilware consultants that are experienced wilh Fluke 
equipmef1t and capable of fulfilling yoor needs. The Fluke Customer 
Support Group is also available to write custom application software and 
combine with Fluke hardware for a complete system. Information on 
training classes, Systems lab, software consultants, and the Customer 
Support Group is available from your Fluke Sales Engineer or 
Representative. 
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Specllicallons 

For complete specifications please reler to the pages in this catalog 
describing the 1752A and the following pages that describe the 2400B. 
CRT Dl19lry: High contrast green phosphor, high resolution, 519 inch 
display screen . Sixteen lines of eigtlty characters or eight tines 01 forly 
characters. selectable by program control. 
Trallqllrtll TOII~·SIWI'1w OvenlY: Positioned directly over the display 
screen. Provides a 6xl0 array of touch-sense areas for dynamic operator 
intefface. 
Gnphiu OiI!'IY: 640 by 224 dots, hardware sector generator 
Mmry, 17 2A: 136K bytes of RAM (expandable to over 2.6M bytes) 
Memorr. 24008: 28K bytes of RAM lor program storage 
MI$$ Sto,.... 
• Double-sided S',4·inch !loppy disk stores 400K bytes 
• BOOK bytes more with duailloppy dis!l drive (optional) 
• 10M bytes with Winchester Disk (optional) 
• 1.3M-byte bubble memory (optional) 
1152" COllllnMlLlcatillM IIrttfbcu: One IEEE-488 port and one RS-232-C 
port is standard. May be expanded to include SIX addillOnal RS-232-C. 
RS-422. and/or 20 mA serial ports or a second IEEE-488 port 
Z400B lntufices: Three. One lEEE-488 port or one serial (RS-232-C , 
RS-422. or 20 mAl port, and two RS-232-C output-only ports 
T.m,.ntur.: IO"C to 3O"C, operating; -IO"C to 6IrC. non-operating 
(except floppy disks limited to 1O"C to 52"C) 
Rellti" HUIII.ity: 5\ to 80" operating , non-coodensi":9; 5\ to 95'1ft. 
non-operatin9 and noo-conclensing (except lIoppy disks hmited to 8" to 
90\) 
Pow.r: 90 to 132V ac or 180 to 264V ac, switch-selectable. 50 Hz to 60 
Hz, ± 2 Hz 
Sill: 70.6 em H x 61 .0 em W x 70.5 em D (27.8 in x Z4 in x27.8 in) 
W'illrt: 84 kg (185Ib) approximately, not including optioos 

The rack cabinet has a lockable storage drawer and keyboard drawer, a 
rear door. and associated hardware. Also included are: 
• 1752A' 1 with Keyboard 
• Fluke enhanced BASIC Interpreter, Advanced Editor. File Utility P<o,"'" 
• ProLink II application software package (see page following for 

description) 
• ProComm applicatioo software package (-03. -04 only) (see page 

iollowiog for descriptioo) 
• 2400B with one each of Option '101 , -102. -109, and -002 (or -001) 
• Integral power strip and power cord 
• Full set of Operator and Service Manuals 
• 9O-day oo-sile service 

M.II .. Yarlill ... ""'" UDOI tlllf1lcl 
71 CII IZI til N1t~ 1111 ! IIr1tr CI~. 

2452MCS'Ol "" IEEE-488 (Opt '(02) 
2452MC5-o2 No IEEE'488 (Opt -002) 
2452MC5-03 y~ SerIal (Opt -DOl) 
2452MC5-o. " Senal (Cklt -DOl) 

Models 
Z452MCS-Ol 
Z45ZMCS-OZ 
245ZMCS·03 
Z45ZMCS·04 

Oplions 
See 24008 and 1752A pages 

Accessories (Alsa se. pili Z84j 

AZ4·89 71 cm Instrument Rack (28 in) 
A24-15 183 an Instrument Rack (6ft) 
AZ4·90 Wheeled based. for A24-89 or A24-7S 
A24·123 Serial Impact Printer w/RS-232-C IIF 
Y2055 IS-Pin Multi-Connector for Multi-Drop 

RS-422 Hook-up (T Connector) 
17658/ tO 10M-byte Winchester Disk Drive 
17658120 20M-byte Winchester Disk Drive 
1761A External Disk Drive, 2x400K bytes 
1760A External Disk Drive, 400K bytes 

Service & Support 

2452MCS 
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Measurement & Control Sohware 
For the first time, Fluke oilers a wide range of application software to 

help you develop your 24008 program. 
Three of these software packages are desi~ned 10 be used with the 

2452MCS . They are Fluke Prolink W· ApplicatIOn Software, ProCorml'· 
Serial CommUnications Utility Package. and ProGen'· Application Soft· 
ware Package. 

A fourth software development 1001, ProLink pc,'. runs on your IBM 
pc ,'. ' PC Xl ,'·· or IBM compatible. 

Pro Link II Applicalion Soflware IS2400) 
• Supplied with all 2452MCS Systems 
• For use with Fluke 1722A/1752A and 2400B 
• Simplifies development of 24008 application program 
• Menu-driven user interface 

Fluke ProUnk II Application Soltware comes standard with all 
2452MCS systems II is a tool which makes developing 2452MCS 
application program easief. 

The 24S2MCS consists of two independeot computers: the Fluke 2400B 
and the 1752A Data Acquisition System. These two computern must talk 
to each other in order to do the job. Fluke ProUnk II handles a lot 01 the 
system housekeeping tasks you would otherwise have to do. 1\ presents 
you with a single user interface to both the 1752A and 24ooB. 

Pro Link II presents the user with a menu of choices. You simply move 
the cursor to the proper selection and press the carriage return. This 
-one-touch" approacfllets you do the following: 

1. Automatically run Fluke BASIC; the File Utility Program which allows 
you to copy, move, delete or otherwise manipulate files; and SET, 
which allows you to set the RS'232-C characteristics of the 
1722A11752A output ports. Afterexiting any of these three programs, 
you will automatically be returned to Prolink II . 

2. Sends bus commands to the 24008 and displays responses to those 
commands. 
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3. Displays English language error messages if an error occurs. 
4. Select, edit, download or retrieve user written 24008 programs. 
5. Monitor selected variables during pr09ram execulion. This function is 

very useful during the program debugging stage. You can download and 
run your 24008 program, and then monitor certain key variables. In 
this way you can ensure that variables are changing as you expect 
thernto. 

S. Print a hard copy of any file on an external printer. 

ProComm Serial Communicalions Ulilily IS2417) 
• Supplied with 2452MCS-03 and -04 
• For use with 1722A/1752A and 2400B equipped with 

24ooB-001 serial IIF 
• Implements serial communications between 1722A/1752A 

and 24ooB, or multiple 2400Bs connected to single 
1722A11752A 

• Provides built-in error detection and recovery capability 
• Sl4IPOf1S COIT'ITIlI'lications via modems as well as "hard-wired" 

ProComm'· Serial Communicalions Utili ty Package comes standard 
with both serial ~ions of the 2452MCS, ·03 and -04. 

ProComm software is a utility package which implements serial com
munications between the 1722AI1752A and the 2400B Front End. The 
subroutines are callable from BASIC. 

Ther"e are three functions which ProComm software can provide for you. 
II you are using an RS'422 orcurrentloop transmission line, you can have 
more than one 24008 connected to your 1722A11752A. This is called a 
multipoint system. ProComm software allows you to address and ooad· 
dress (tenninate COOITIlKIications with) each 24008 in yclUf system. 

Second, ProComm software also implements the highest level message 
transfer protocol supported by the 24ooB. blocked format with acknow
ledgements and check character. This message transmission protocol 
provides your COIlVnooications link with built·in error detection and 
recovery capability. It is especially useful in electrically noisy applications, 
or wher"e you must guarantee the integrity of your data. 

Third, if you are using a 2400B with an autoanswer modem across an 
RS-232-C interlace, ProComm software will automatically hang up the 
phone line on demand. 
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ProGen Apptication Software (S2452) 

• F()( use with 2452MCS Systems 
• Menu-prompted monitOfing/controliing flogging program 
• Requires no language programming knowledge to operate 
• Supports up to 500 channels of inputloutput 

ProGen Application Software allows the user to get up and running 
quickly with tile 24S2 MCS. It is a menu-prompted tool which actually 
programs the 2452MCS lor you. Your 24S2 MCS can be monitoring and 
controlling your process or test in a sllort time. 

ProGen software is compatible with all ~ersions 01 2452MCS , serial or 
tEEH88. A 17XXA-007 SI2K byte RAM expansion option must be 
installed. 

Fluke real izes thaI there may be one person who programs the 
application, and another woo operates it. Accordingly, ProGen software 
has two separate disks: Programmer and Operator. 

The pefSOI1 responsible lor configuring the 2452MCS to meet the 
application uses the Programmer disk. This disk, in tum. creates the 
Operator disk. 

The progranwner is prompted to either "fill-in-the-blanks" or use the 
cursor control keys to move the cursor to the proper choice. Up to 500 
chamelscan be monitore<land controlled. In additioo, you may select ooe 
01 up to 100 user-defined limits lists 01 lour limits each to apply to each 
"""""I. 

The operator can change ooly those limits and setpoints Which the 
programmer allows. The operator can, however, choose to monitor all 
data, some data, or alarms only. Alarm data IS automatically recorded 

ProGen soltware is the easy way to get your 2452MCS up and running 

Prolink PC Application Software (S2401) 

• For use with I BM pc. and Fluke 2400B Intelligent Computer 
Front End (serial communication) 

• Simplifies devefopment of 2400B measurement and control 
program 

• Menu-driven user intertace 

Pro Link PC is a menu-driven tool lor developing 2400B programs with 
an IBM PC:- PC XT :- or IBM compatible. Similar in scope and funct ion to 
Pro Link II sollware, PfoLink PC soltwarewill handle the communications 
between the two computers. 

Your IBM PC must have an opl ional serial in terlaC1! installed. Since lhe 
PC XT has this interlace standard, ProLink PC software will operate 
directly on the XT. MS-OOS'- ' version 2.1 or higher is required. 

The operator interlace operates similar to ProLink II. The user is 
presented with a menu of choices. These choices allow you to do the 
following: 
I . Set the RS-232-C characleristics 01 the IBM corrvnunicalions ports. 
2. Select, download, or retrieve 2400B programs. 
3. Sends bus commands to the 2400B and display responses to those 

comma",ls. 
4. Displays English language error messages if an error occurs. 
5. Moni tor selected variables during program executioo for program 

debugging. 
6. Print a hard copy 01 a lile on an external printer. 
7. Exit Pro Link PC to the IBM's operating system. The user can then use 

the edi tor EDLIN to edit his 2400B program. 
8. Automatically set the date and time in the 24ooB. 
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Prolo99er 24 Application Software (S2402) 

• For use with IBM-PC and Fluke 2400B Intell igent Computer 
Front End 

• A program development tool 
• A data acquisition program 

Prologger 24 IS a communications utility and a data acquisition pro
gram lor Ihe IBM Personal Computer and the Fluke 24ooB. Extensive use 
of IBM lunction keys and Windowing make an easy to use package. 

As a communications utility this tool assists in the development 01 a 
2400B program. It includes error decoding. downloading and retrieval 01 
the program, a line editor for program modification, bus command 
interaction and real time block graphic display of a 2400B channel or 
variable. 

As a data acqlJlsllton proglam!t prOVides the ability to print and record 
to the IBM disk 2400B data. The data can be recorded as sent Irom the 
2400B or in lOTUS 1-2-3'·' fonnat 

The key to the use of Prologger 24 IS the user delined macro Macros 
are a series of 2400B bus commands thai are executed on interval or on 
demand Prologger 24 can receive, display. record or print 2400B data. 
Oata may be checked agamst limits. II a limit is exceeded the macro can 
execute another bus command, branchwlthm the macro or trigger another 
macro. An alarm indicator !lashes lor unacknowledged alafTTIS. An alarm 
transition log and an alarm status report IS avaIlable to the operator. 

The IBM-PC, XT. AT or compatible must have a serial mterface and 
MS-OOS 2 1 or hl1her A color monitor IS not a necessity. but will enhance 
the appearance 0 Prologger 24 The IBM·PC needs 128K of memory, 
however. lOTUS 1-2-3'· Will require addiliOnal memory. The 2400B 
option -001 and a serial cable 

Prologger 24 allowS tull use of the 2400B stored program capability il 
desired. 

' IBM PC and IBM PC XT a,,1 r18dllmlllks of Inr,l/ollrionll l 
Bl's/ness Mllch/nes. Inc. 

'MS-DOS IS' I,.demark 01 MICloSoh, Inc. 
'LOTUS 1-2·3;s a I/Ildemalk 01 LOll'S De~elopmenr Corpola/lon. 

Software Packages 
S2400' Prolink II Application Software fOf 1722A/1752A 
S2401 ProLink PC Applicatioo Software tor MS·OOS 
S2402 Prologger 24 Application Software tor MS-OOS 
S2417' PfoComm Serial Communicalions Package 

lor 1722AI1752A 
S2452 ProGen Application Software lor 1722A11752A 
' IncllIded with .11 24S2MCS SyS/ems 

" /ncllJd«1 with 24S2MCS-03 and -04 
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1752A Data Acquisition System 

• Analog measurements to 1 ,000 persetOOd. accuracy of O .02~ 
• Touch Sense Graphics Display 
• High performance processor with Macrostore" floating 

point processing 
• 1361< bytes of RAM. Expandable to 3.0M bytes 
• 400K-byte floppy disk 
• BASIC. Programmable with real-lime and measurement and 

control extensions 
• IEEE-488. RS-232/422, Current loop and Parallel Interlaces 
• Rack mountable with removable keyboard 
• Analog Control Option (voltage or current) 
• Status Input/Output Option 
• CounterlTotalizer Option 
• Siglal cooditioning forde/ac volts, t~Ies, RlD, strain 

The Fluke 1752A Data Acquisition System is a powerful micro
computer-based system for measurement and control applications. The 
data acquisit ion functions are integrated into the same cnassis as the 
computer to minimize desktop or rack spate. simplify pr09ranvning, and 
increase system performance. The 1752A's BASIC offenngs provide a 
structured programming environment tailored for high ~ data aCQuisi
tion and instrument control. Single-word commands Simplify the task of 
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1752A With Keyboard 

writ ing programs for both data acquisition and IEEE-488 compatible 
instrument control. 

Its touch screen replaces a keyboard or switch panel, allowing the 
operator to respond to prompts one at a time. System control may then be 
accomplished by simply touching the screen. 

High Pertormon" Microcomputer 
The 1752A is a microcomputer designed for control of automated 

instrument systems in the laboratory. the plant , or the tactory and for 
information management systems. 

The t752A's hiQh speed 16·bit microprocessor uses a 24 MHz clock 10 
achieve an instruction cycle rate of 6 MHz. High·speed lIoating point 
arithmetic processing is implemented through extensions to the micropro' 
cessor instruction set. A separate display processor, with high speed 
vector generator and graphics memory workspace, functions as an 
independent graphics display terminal for the central processor. 

When started up, the 1752A looks to its internal floppy disk (or to 
optional non·volatile RAM) for operating soflware. Updating to newer 
software is a simple maHer 01 inserting a disk and restarting. You are not 
tied to pennanentlY'instalied ROMs. Vet the 1752A is easi ly set up to 
automatically start running your application. Alter loading operating 
software, it looks for a start·up command lile. The file is treated as 
keyboard inputs, instructing the controller to perform any task sequence. If 
software is stored in optional non·volatile RAM you never need 10 bring a 
disk near it. 

RAM memory in the 1752A can be partially allocated as a file·structured 
electronic disk, forhighspeed task overlays and large, fast·access virtual 
data arrays. Software development tools make the task of writil'lQ 



programs more efficient through such features as wildcard file identifj
cation, utility command files, and retail of previously typed commands. 

The 1752A includes four slots for additional memory and interlace 
options. The standard 136K RAM memory is internally expandable to over 
3 megabytes. The 400K-byle internal floppy disk drive capacity can be 
expanded through the 1760A or 1761A Disk Drives to 2 megabytes of 
on-line floppy disk file storage. An external Winchester Disk Drive System 
brings 10 or 20 megabytes of file capacity on-line. Non-volatile RAM 
optiOfls can be installed for rugged, permaneot file storage, especially 
suited for harsh environments. Up to 2.5M bytes of non-volatile memory 
may be installed. 

Touch-Sensitive Display System 

Touch-Sensilive Display Syslem 
With its touch-sensitive display. the 1752A is particularly well suited 

for appl ications where semi-skilled persoonel need to operate complex 
systems performing sophisticated tasks. The lriendly graphics display 
takes the place of the often-intimidating keyboard. yet offers access to the 
software that keeps your system running. An operator is prompted one 
step at a time for information or decisions through informational displays. 
and responds by simply touching the screen. The predictability of 
procedures allows true trend analysis to be performed. pinpointing 
common failure modes or process impediments. Systems based on this 
concept are easily updated for new tasks. The cost and downtime of 
installing new switch or key labels is eliminated. 

Fluke's experience producing the touch-sensitive display overlay goes 
back to 1979. It has proven to be a rugged. reliable component. 

Characlers Plus Graphics 
The graphics display capability of the 1752A is independent of its 

character display. and of the 1752A central processor. With its own 
display processor. high speed vector generation hardware. and 64K 
graphics display memory. the 1752A is a sophisticated tool in the handsol 
the creative system designer. The 64K display workspace is over three 
times the size of the 640 by 224 pixel display window: 2048 pixels wide by 

Data Acquisition System 
1752A 

256 pixels high. You can use it to display data in strip chart form. and move 
the display across the window by touch commands. You can also use it to 
prepare up to three independent data screens available for instal'll display. 
Once the graphics display is generated. a hard copy 01 the graphics plane 
can be printed under program control. 

The 1752A character display is an independent ftmction that can 
overlay graphics data displays for labels. or be used alone lor text and for 
programming. Because the graphics and character displays can be 
independently enallied. screens can be prepared ~off - line" and displayed 
when ready. Numerous ANSI-compatible character attributes are avail
able to add emphaSis to portions 01 displays. Attributes such as inverse or 
underline can be pre-delined lor display fields. or made a part of characters 
as they are senl to the screen. 

The 1752A includes an industry standard composite video OtJtput that 
will display whatever is on the 1752A screen on a video monitor. This can 
be useful for training presef1lations as well as for system requirements that 
include a remotely mounted display. 

Data Acquisition and Control 
The 1752A-Ol0 Analog Measurement Processor allows the 1752A to 

connect to 16 difterent ial or 32 Single-ended inpuls. and acquire data at up 
to 1.000 readings per secood. Multiple 1752A-Ol0's may be installed to 
increase system throughput to 4.000 readings per secood. (Any single 
input . however. C3l1 be sampled at a maximum rate 01 1.000 per secOl1d.) 
Normal mode rejection may be added through either internal line 
synchronization . or external synchronization. using the Y1752A Line 
SynchrOllizatiOl1 Translormer. The Analog Measurement Processor inter
faces to the 1752A bus without isolation. Inputs are protected against 
damage to 50V dc, and fused input resistors decrease the risk of dangerous 
higher voltages reaching system operators. An external signal conditioning 
subsystem is available which provides isolation as well as signal 
conditioning lor inputs such as ac voltages. thermocouples. RTDs and 
strain. 

For analog control. use the l752A-Oll . This option allows the l752A 
to control devices which accept a 0 10 20 mA or a ±1 OV de control signal . 
Each of the four outputs can he individually configured foreilhercurrent or 
voltage. 

For frequency . time, and to talizing measurements. the 1752A-012 
option offers a single inpul. To sense switch closures or logic levels. as well 
as perfonn on-off coolrol. IJse the 17XXA-002 Parallel Interlace. This 
oplion offers 32 bits configurable lor either input or outpul. To switch 
higher levels. an optional digital isolation subsystem is available. To 
expand your system, IJse the t 702A Extender Chassis. This increases the 
number of slots available lor measurement and coo\rol oplioos by 11 . More 
1702As may be added for larger systems. 

Inlerlacing 
Tile 1752A includes an IEEE-488 bus inlerlaceand an RS-232-C serial 

data port. The IEEE-488 interlace can control up to 14 instruments at 
transfer rates 01 up to 30K bytes per second. Powerful IEEE-488 
commands are supported as a part of each 1752A programming language. 
The 1752A can be set up to function as a system controller or as an 
addressable device in a muitipie-cootroliersystem. In eithercOl1liguration. 
the 1752A can pass con1rolto another controller and take it back when 
offered. As system controlillf. the 1752A starts up as controller-in-charge 
and can use IFC (Interlace Clear) to reset all bus devices. 

Three of the five expansion slots are available lor additional interfaces: 
Option 17UA-008 adds an IEEE-488 interlace and an additional 

RS-232-C serial data porI. The 1752A can accomodate up to two 
IEEE-488 ports. 

Option 17XU-009 is a reconfigurable. dual serial-data POft with its own 
buffer memory. It is supplied configured for RS-232-C with lull modem 
compatibility. Each port can be easily recOl1hgured lor a 20 milliamp 
current loop. or for RS-422 balanced lines. Up to three -009s may be 
installed for a to tal system of seven serial ports. 
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OptIOll1XXA-QOZ (Paraliel lntef'1ace) gives you two independent 16-bit 
paraliell/O ports that can function as independent hnes, B-bit bytes, or 16 
or 32-bit words. Lineprotocol is available (but not reqUIred). and the sense 
of the data can be reconfigured to either High trueor low true. A maJumum 
of three modules may be installed for a total of six 16-bit ports. 

Oplions & Peripherals 
RAM ExpnsiDII Modulll (-006. ·007, ·016, ·017) 

Intemal program and data space may be expanded to over 3M bytes 
with RAM expansion options. Mert'IOfy may be added In the following 
increments: 

17XXA-006 256K bytes 
17XXA-007 SI2K bytes 
17XXA-016 1M bytes 
17XXA-017 2M bytes 
Appl ication programs can assign any part of this memory to function as 

an ~ Eletllonic Oisk,H Programs and data may be loaded 10 this E-Oisk, 
allowing laster transfer rates and no disk wear. 

Non-val.liIe RAM OpUOII$ (-018. -0 I 9) 
These options provide either 256K bytes (-018) or SI2K bytes (-0 19) of 

liIe-structured. noll-volatile RAM memory Transfer rates are comparable 
to RAM - over 1M bytes. Up to 2.5M bytes non-volatile RAM may be 
installed in the t752A. 

Non-volatife RAM is solid-state medium which IS Immune to pollution 
and vibrat iQfl, making it ideal for harsh environments where floppy disk 
operatiQfl is not practical . Non-volatile RAM is battery backed up for up to 
five years to retain its file contents through a power loss Since 
nQfl-volatile RAM has a much greater tolerance to temperature extremes 
than other media, the 1722A can operate from crt to 4crt when 
non-volatile RAM is the primary file storage medium Non-volatile RAM 
provides a write protection switch to protect its flte contents. 

Ext.rIIIl FlOPPY Ol,k Orin SyatllM (1760A 100 1161A) 
The Fluke 1760A Disk Drive and 1761 A Dual aisle Drive each prOVide 

high capacity flOPPY disk file storage. The 1760A and 1761A use 
double-density cIoal-head disk drives. The full on·hoe capacity is 400K 
bytes for lhe t760A, and BOOK bytes for the t761A. including a liIe 
dlrectOfY for each floppy disk . They interlace to the 1752A via the 
IEEE-48B port. Both systems are rack mountable and easy to install and 
use. Transfer rate is 22 K bytes per second. Up to two 1761As can be 
accommodated, fOf a total of 2M bytes of on-line flOPPY disk lile space. 

Wildlat. DIU: Drlm 
The 1765B Seriesof Winchester dis!< drives provides high-capacity hard 

disk lile storage fOf the 1752A Data AcquisitlOl1 System: 
1765B/l0 10M byte Winchester Dis!< Drive 
1765B/20 20M byte Winchester Dis!< Drive 
1765B/20R 10M byte Fixed / tOM byte RemovableWinchester Disk Drive 
17656120M Mufti-User 20M Byte Winchester Dis!< Drive 
All four models provide fOf easy connect ion to the Data Acquisi tion 

System thrClO9h a standard IEEE-488 interlace. and are rack-mountable, 
using the optional rack-mount kit. More information is available in the 
following "disk drive" section. 

Software 
The 1752A oflersan environment specifICally suited to the development 

of real-lime control programs. Interpreted BASIC. Compiler BASIC, 
FORTRAN. Assembly, C and several utility softwares are available. FOf 
more information on 1752A software systems, consult the 1700 Series 
Software section, following th is section. A data acquisition library 
provides rout ines directly accessible from BASIC, greatly simplifying data 
acquisition and control tasks. The "Getting Started" soltware provides the 
user with a number of useful programs, allowing the user to access many of 
the t752A's capabilities through the touch screen. 
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Module-lml Diagnoslles 
The 1752A is a modular design with diagnostic soltware that allows 

semi-skilled operators to identify fai lures to the module level. Spare
module kits are availableforthe most time-cri tical applications. Flukealso 
maintains an inventory 01 t752A modules thai may be shipped within 
hours in most cases, and which can be exchanged for a defective module 
tor a nominal charge. Contact your Fluke Technical ServiceCenter fOfmore 
infonnatlOfl . 

Manuals Thai Make Ihe Task Easy 
Experience will tell you that the major mvestment in an automated 

instrument system isnot usualJy in the hardware, but in system integration 
and the development of application so"ware to run it. The Quality of 
documentation IS a key conSideration. You will find that 1752A manuals 
are among the most readable, consistent, and sensible so"ware docu
mentatlOfl available anywhere. Ask your Fluke Sales Engineer Of 
Representative to let you evaluate the 1752A through its manuals. You 
will be pleasantly surprised. 

SpeCifications 
Alilot MNlllrHIUI ProceaGI" (·010) 
Number 01 Cllunlls: 16 differential or 32 smgle-ended (single and 
differential channels may be mixed) 
SVS11m Clplcily: 4 processors, 128 single-ended channels 
Rlng.s: (full scale, each channel) ± 1 0158V: ±10.158V: ± 65 mA: 4to 
20 mA displayed as 0 to 100% of scale 
Rucl illQ Rite: SyocIvonized Modes-400 channels/s@50 Hz,480channels/s 
@60 Hz,4oocnannels/s@4ooHz;Asynchronous Mode-l000channels/s 
Accur.cy 190 dIVS): (10 to 40"C operating) 1 OV Range ±(0.02' of read ing 
+ 1 24 mY): IV Range ±(0.02' of reading + 248 JJV): 65 mA Range 
±(0,05% of reading + 16.5 JJA) 
Common Mode ReleCllo~ : de -77 dB: 50/60 Hz, 60 dB 
Norlill Mod, RtlKtlon: Asyochrooous mode, 0 dB: internally synchronized, 
2{} dB; Externally synchronized. 45 dB 
IIIpIll PrOlKliDl: To SOV rms without side effects, luse protected to 240V nns 
ConnedDf: Requires two Y1750s 

Anllol Control Oillpul OplIDII(·OII) 
OutpuI, : Isolated . Fourpermodule. Voltage (- IOV to +1 OV) orcurrent (0 to 
20 mAl, individually selectable 
Auolullon: 2 mY (13 bits) Of 5 JJA (12 bits) 
1$01.1101: !QOY de or peak ac. chaMelto channel 
Mu LoU: ± 5 mA in voltage mode: Q500 in current mode 
90·DIY Acwncy: ± 20 mV in voltage modeand ± 20JJA in current mode for 
ambient temperature of 18"C to 28"C 
Altl : 1000 changes/sec 
ConntClor 0,11011: Use 24ooA-tt 0 or 2400A-l1 1 

CoanterlTotallm Sigllll~plt OptlOi (·OIZI 
May be used 10 perlOfm the following measurements, Frequency, 

period . totalize, tachometer. ~A" gated by ~B", and time interval. 
Inputs: TIL , Gate 1, Gate 2, Trigger, Count Up, Coont Down, UplOown, 
Count , Non-Isolated Common, Isolated Common. Isolated Analog Input 
Isolltin: Both Analog Input and Isolated Common are isolated from the 
1752A andlor ground up to 30V and up to 1 0 VIps maximum slew ra te 
Frequency R.",,: 0 to 900 kHz (TIL Input): 10 Hz to 200 kHz (Analog 
Inpul) 
PlriN AIIIQI 

TIL InpuI: 1.1 ps to 6.7s 
A/Illog Input: 5 JJS to O.ls 

PerlOli Al$Olutlol : 400 ns 
TiN IIttMI Aa",. 

TIllnpul: 1 JJS to 3.82 hr 
A/Illog 1ft,.: 2 pS to 50 ms 



Time Inllml llnoMI .. : 819 JJS (Q.82 hours); 400 ns (~6 . 7 seconds) 
Tota liztr lRJII{ Ailll': Dc to 900 kHz 
Mlahllllllll Pal" WI"~: 400 ns 
Tot. lizff C'1IK11y: -8,388,608 to +8.388.601 
COMtCfor: 12 conductors. supplied wilh option (screw teoninals) 

'.I1I1.IIRllrfKlj·0021 
Data 110 lines terminaled with 24000 10 +5V, 50000 to ground , with 

diode input protection. Schematics provided with documentation. Update 
rale: 3000's (s tatus output) . 

G.neral Specifications 
TlmpmlUrt: 100C to 40"C with floppy disk , operating: OOC to 40"C without 
floppy disk, operating. 10"C 10 S2"C with tlappy disk , non-operating : 
-200c to 600c wilhouilloppy disk, non-operating 
Rel.Un Humidity: 20% to 80'\, non-condensing, operating; 8% to 90% 
non-condensing, with floppy disk , non-operating or 5'\ to 95 ... non
cOlldensing, without floppy disk , non-operating 
EMil" IIFI Emlulo .. : Tested 10 FCC Par115, Subpart J. Class 8: VDE 
0871 . Class B; CISPR 11 -1975 
Pawlf: 90V to 132V ac or 180V to 26<1V ac. <17 Hz to 4<10 Hz. 175W 
maximum 
Sill: 13 cm H x 43 cm W x 55 cm l (5.25 in x 17 in x 21.5 in) plus leet 
WIJglII: 14.5 kg (34 Ib). Keyboard U kg (3Ib) 
laclllll ... : Y1700 Keyboard. power cord. BASIC system disk. diagnostic 
disk. "Getting Started"manual and disk. System Guide manual. Operator's 
manual. BASIC Programming Manual. Data Acquisition and Control 
Guide. and a pad of 50 display wCM1csheets 

Mod.1 
1152A Data Acquisi tion System 

(with one 1752A-OIO Analog Measurement Processor) 
1152A-1 Data Acquisi tion System 

(without 1752A-OIO Analog Measurement Processor) 
1102A Extender ChassIS (Requires 1752A-DI3) 

Options 
'7XXA·002 Paranellnter1ace 
1711A·006 2S6K byte RAM Expansion 
111XA·007 St2K byte RAM Expansion 
'11XA-00B IEEE-488IRS-232-C Interface 
I1XXA-009 Dual Serial Interface 
1752A-0 I 0 Analog Measurement Processor 
1152A-OII 4 Channel Analog Qutpul 
1752A-012 Counter /Totalizer 
1152A-013 Extender Interface 
171XA·016 tM Byte RAM Expansion 
I1XXA·017 2M 8yte RAM Expansion 
11XXA·D18 256K Byle Non-Volatile RAM 
IllXA-DI9 SI2K Byte Non-Volat ile RAM 

1700 Series language Systems IAISCI MI '"Ie 223) 

17XXA-201 Assembly language Development System 
11XXA-l02 FORTRAN Developmern System 
17XXA-203 Cor.lpiied BASIC Development System 
I1XXH05 Ex!<!Oded BASIC Development System 
I1IXA-9Il Non-ANSI C Development System 
17XXA·913 Non-ANSI C Compiler 

fluke Application Software IAlso see plgl 225) 

111lA-900 Binder 
11IXA-901 Gabby 
17XXA-902 Touchscreen Toolbox 
11XU.903 Compiled MenuBASIC 
111XA·905 Extended MenuBASIC 

Data Acquisition System 

11XXBOl Transport --> PC 
S1103 Compiled MenuBASIC Development Package 
S nos Exlended MeouBASIC Development Package 

Peripherals 
1160A Disk Drive System. <lOOK byte 
176lA Dual Disk Drive System. 800K byte 
17658110 tOM byte Winchesler Disk Drive 
11658120 20M byte Winchester Disk Drive 
11658120R tOM byte Fixedfl0M Byte 

Winchester Disk Drive 
I 1658120M Multi-User 20M byte Winchester Disk Drive 
1180A InloTouch Display 

AccessorIes IAlso stt \IIgl 2B4) 

Y1700 Programmer Keyboard 
Y1102 RS-232-C Nun Modem Cable. 2m 
Y1103 RS-232-C Null Modem Cable. 4m 
Y1105 RS-232-C Null Modem Cable. O.3m 
Y1706 Gertilied Blank Disks Unlormatted (pI<g 01 10) 
Y11D1 RS-232-C Interface Cable. 2m 
YI10B RS-232-C Inter1ace Cable. tOm 
YI109 Printer Cable. 2m 
YI111 Parallel Interface Gable 
Y1150 Input TermlOal Block with Cable 
YI151 Replacement Cable Set lor Y1750 
YI152 line Frequency Sync Transfooner 
Y1190 Rack Mount Kit with 24" Slides 
YI191 Rack Mount Kit lor 1780A (requires slides) 
YI195 Portable Cany Handle 
MOO-260-61 0 IB" Rack Slides 
MOO-2BO-610 24" Rack Slides 
YB021 Shielded IEEE-488 Interface Cable. 1m 
YB022 Shielded IEEE-488 Interface Cable. 2m 
YB023 Shielded IEEE-488 Interface Cable. 4m 

Service & Support 

1752A 
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' S-232 

1722A Inslrumenl Conlroller 
• Microcomputer architecture designed lor system control 
• Touch display operator interface 
• BASIC, FORTRAN, .... -Vpr1l91lI111ll1g ~opt"'" 
• Rack mountable with removable keyboard 
• 136K RAM memory expandable to over 3.0 megabytes 
• High resolution graphics with graphics print capabil ity 
• RS-232-C, IEEE-488, RS-422 , or 20 milliampere curreo! 

loop and bit parallel interlaces 
• High speed floating point processing implemented in firmware 
• Soft-loaded operating system 

The 1722A represents the evolution of a concept pioneered and 
introduced by Fluke in 1980 - the con<:ept of using a louch-sensi.tive 
CRT display as the primary interlace between an operator and a hlgh
pet10rmance instrument controller. Few things could be roo:e user
Iriendly. And it allowed the keyboard to be treated as a programmmg tool, 
usually unplugged and removed 'rom an operating instrumefllalion system. 
Rack mounting was simple. 

Fluke's l irst IIlstrument controller was the t 720A The t 722A has 
improved capabilities. But. bec:luse we are. ~iU.ed to ~inlaining. the 
higllesl possibte level of so!twarecompatlblhty consistent with evolution' 
ary improvements , the 1722A runs programs that were developed for even 
the first 1720As delivered. As we continue to develop microcomputer 
products at Fluke. the soltware investments made by our CUSI0mef5 
remalll a foremost design consideration.' 
• Th, 1722A has been mcorporared mro a nllmoer 01 Flllk, cal,brlll,on , ySI,ms, 
SH pages 112 Ih rough 129. 
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1722A With K,ybo.rd 

High Pertormance Microcompuler 
The 1722A is a microcomputer designed for control of automated 

instrument systems in the laboratory. the plant. or the factory and for 
information management systems. 

The 1722A is an entirely new design in!emally: The hiph speed 16-bit 
microprocessor uses a 24 !.1Hzclock t~ ach~vean Instr:uct~.cyclerate of 
6 MHz. High-speed floating ~int arrlhme"~ prOCe5:S'ng IS Implemented 
through extensions 10 the microprocessor mslrucllOll set. ~ separate 
display processor. with high speed vector generator and graphl~ memory 
workspace, functions as an independent graphics display termlnaf for the 
central processor. 

When powered 011 , the 1722A look~ to its internal flopp.y disk (or to 
optional non-volatile RAM ) for operatmg software. Updatmg 10 newer 
soflware is a simple matter of inserting a dis!< and restarting. You are not 
tied to permanently-installed ROMs. Y~t t~ 1722A is ~ly set lIP. to 
automatically start running your application: After I~dl~g operating 
software. it looks for a start-up command file. The hie IS treated as 
keyboard inputs, instructing the controller to perform any task sequence. If 
software is stored in optional oon-votalile RAM memory. you never need to 
bring a dis!< near it . 

RAM memory in the 1722A can be partially allocated as a lIIe
structured electronic disk. lor high speed task overlays and large. 
fast-access virtual data arra~ .. Soltware development tools ma~e the ta?< 
of writing programs more efficlent .through such features as.wlldcard Ille 
identification , utility command files, and recall of prevIOUSly typed 
commands. 

The 1722A includes live slots for additional memory and interface 
options. The standard 1 36K RAM memory is internally expandable to over 
3.0 megabytes. The 400K-byte intemailloppy dis!< drive capacity can be 
expanded through the 1760A or 1761A Disk Driyes to 2 ,megabytes, of 
on-line floppy disk file storage, The 17658 Series of Winchester disk 



Non-volatile RAM options can be installed lor wgged, peml3netlt lile 
storage, especially suiled lor harsh enVtfonmenlS Up to 2.5M bytes 01 
non-volatile memory. may be installed 

Touch·Sensilive Display Syslem 
With liS touch-sensitive display, the 1722A IS particularly well suited 

lor applicatioos where semi-skilled personnel need to operate complex 
systems perlo"mng sophisticated tasks The friendly graphics display 
takes the place 01 the often-intimidating keyboard, yet offers. access to 
the soflware that keeps your system running An operator is prompted OIle 
step at a lime for mfonnalion or deciSions lhrOO911 mlOflTlatlooal displays. 
and respoods by simply touching the screen. The predictability 01 
procedures allows true trend analYSIs to be perlormed. pinpointing 
commoo iailUle modes or process Impediments Systems based on this 
COOCepl are easily updated lor new tasks The cost and downtime 01 
installing new switch or key labels IS eliminated 

Fluke's experience producing the touch-sensitive display overlay goes 
back to 1980 It has proven to be a lugged. reliable component 

Touch'lenlitive interactive display 

Characlers Plus Graphics 
The graphics display capability 01 the 1722A IS Independent 01 its 

character display. and of the 1722A central processor. With its own 
display processor, high speed vector generation hardware, and 64K 
graphics display memory, the 1722A isa sophlstlcaled tool 10 the hands 01 
the creative system designer The 64K display workspace is over three 
times the size 01 the 640 by 224 pixel display wmdow 2048 pixels Wide by 
256 pixels high You can use it to display data In stllP chart form. and move 
the display across the window by touch commands You can also use il to 
prepare up to three independent data screens available for lOstant display 
Once lhe graphics display is generated, a hard copy of lhe graphics plane 
can be printed under program control 

The 1722A character display is an mdependent funclioo thai can 
overlay graphiCS data displays for [abels, or be used alone lor test and for 
programminj ' Betause the graphiCS and character displays can be 
independent y enabled. screens can be prepared "off-line" and displayed 
when ready. Numerous A N 51-compatible character al\lIbutes are available 
to add emphasis to portions of displays. Attributes such as inverse or 
underline can be pre-defined for display fields, or made a part of characters 
as they are sent to the screen . 

The 1722A locludes an mdustry standard composite Video output that 
will display wMtever IS 00 the 1722A screen on a Video monitor. ThiS can 
be useful for training presentations as well as for system reqUirements tMt 
include a remotely mounted display 

Inlertacing 
The 1722A includes an IEEE-488 bus Interlace POlt and an RS-232-C 

serial porI. The IEEE·488 interlace can control up to 14 instruments at 
transfer rates of up to 30K bytes per setond. Power1ul IEEE-488 
commands are supported as a part of each 1722A programming language. 

Instrument Controller 
1722A 

The 1722A can be set up 10 function as a system controller or as an 
addressable device in a multiple-controller system, In either configuratioo, 
the 1722A can pass control to another coot roller and take it back when 
ollered. As system controller, the 1722A starts up as controller-in-charge 
and can use IFe (Inter1ace Clear) to reset all bus devices. 

Three of the five expansioo slots are available lor additional interlaces: 
Option 17XXA-OOB adds an additional IEEE-488 interlace and an 

additional RS'232-C serial data port. The 1722A can accomodate up 10 
two IEEE-488 ports. 

Option 17XXA-009 is a retonfiQurable, dual serial port with its own 
buffer memory. It is supplied configured for RS' 232-C with full modem 
compatibility. Each port can be easily reconligured for a 20 milliamp 
current loop , or for RS-422 balanced lines. Up to three -009s may be 
installed for a total system of seven serial ports. 

Option 17XXA-002 (Parallel Ill\erface) gives you two independenl 
16-bit parallel 110 ports tMt can function as independenl lines, B·bit 
bytes, or 16 or 32-bit words, line protocol is available (but not required), 
and the sense of the data can be reconfigured to either High true or low 
true. A maximum of lhree modules may be installed for a lotal of six 16-bit 
port,. 

Options & Peripherols 
RAM ExpallllOi MoOI"I-006. -007. -016, -017) 

Internal program and data space may be expanded 10 over 3M bytes 
with RAM expansion options. Memory may be added in the following 
increments: 

17XXA-006 256K bytes 
17XXA-007 S12K bytes 
17XXA-016 1 M bytes 
17XXA-QI7 2M bytes 
Application programs can assign any part of this memory to function as 

an "Electronic Disk ." Programs and data may be loaded 10 this E·Oisk, 
allowing faster lransfer rates and no disk wear. 
N __ ... latil, RAM Opt_ 1-018, -019) 

Theseoplions provideeilher 2561( bytes ('018) or 5121( bytes (-019) 01 
liIe-structured, non-volatile RAM memory. Transfer rates are comparable 
to RAM - over 1 M byles. Up to 2.5M bytes non'volatile RAM may be 
installed in the 1752A. 

Non-volatile RAM is solid'stale medium which is immune to pollution 
and vibration, making it ideal for harsh environments where floppy disk 
operation is nOI practical . Non-volatile RAM is battery backed up forup to 
live years to retain its file contents through a power loss. Since 
non·volatile RAM has a much greater tolerance to temperature extremes 
than other media, the 1722A can operate from O"C to 4O"C when 
non-volatile RAM is the primary lile storage medium. Non-volatile RAM 
provides a write protection swilch 10 protett its file contents. 

Emr .. ' F\tWf Diu Orlw SY$lIN 11160A II1II 1161A1 
The Fluke 1760A Disk Drive and 1761A Dual Disk Drive each provide 

high capacity floppy disk file Siorage. The 1760A and 1761A use 
double'density dual'head disk drives. The full on-line capacity is 400K 
bytes for the 1760A, and 800K bytes lor the 1761A, including a file 
dllettory for each 1I0ppy disk , They inter1ace to the 1722A via Ihe 
IEEE-488 por\. 80th systems are rack mountable and easy to install and 
use. Transfer rale is 221< bytes per second. Up to two 1761As can be 
accommodated, for a tOlal 01 2M bytes 01 on-line floppy disk fife space. 

WiKhuttr DIsk Ori" 
The 1765B Series of Winchester disk drives provides high-capacity Mrd 

disk lile storage lor the 1752A Data AcqUJsition System: 
1765B/l0 10M byte Winchester Oisk Olive 
17658/20 20M byte Winchester Oisk Orive 
1765B/20R 10M byte Fixedl l OM byte RemovableWinchester Oisk Drive 
1765B/20M Multi-User 2{)M Byte Winchester Oisk Orive 
All four models provide lor easy cooneclion to the Oala Acquisition 

System throu~h a standard IEEE-488 inter1ace, and are rack-mountable, 
using the optional rack-mount kil. More information is available in the 
following "disk drive" section, 
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Instrument Controller 
1722A 

Softwar. 
For information regarding 1722A Software. see the following · Software~ 

section. 

Modul.-level Oilgnosllcs 
The 1722A is a modular destl0 with diagnostic software that allows 

semj-sl<illed operators to identi 'J failures to the module level. Spare
module kits are available lor the most lime-critical applications. Flukealso 
maintains an inventory of 1722A modules that may be shipped within 
hours in most cases, and which can be exchanged for a defective module 
for a nominal charge. Contact your Fluke Technical Service Center lormore 
information. 

Manuals Thai Make Ihe Task EISY 
Experience will tell you Illat the major investment in an automated 

instrument system isool in the hardware, but in system integration and the 
development 01 application software to run it. The quality of documenta
!ioo is a key consideration. You will lind that 1722A manuals are among 
the most readable, consistent and sensible soltware documentation 
available anywhere. Ask '1Ot1r Fluke Sales Enginetr or Representative to 
let you evaluate the 1722A through its manuals. You will be pleasantly 
surprised. 

OEM S.Ie.! - 1722A In You, Producls 
The 1722A is used asa component part of many products manulactured 

by companies other than Fluke. Custom packaging and matching paint 
colors are routinely negotiated. Fluke offers the discounts, policies, and 
worldwide support to make it work , too. If you are designing a prodUCI lnal 
would be more competitive with a touch-sensitive graphics display and a 
high perfomtance mlCl"OCOfT1lUter system, call your Fluke Sales Engineer Of 
Representative IOf more inloonatioo. 

Specifications 

TttIIpIf1l1rt: 1O"C to 4O"C with floppy disk , operating; O"C to 4O"C without 
floppy disk, operating_ 1O"C 10 5~ with floppy disk, non-operating; 
-200c to 6O"C without floppy disk. nOll-operating 
Ihlltl'll Huml. lly: 20% to 80% non-condensing, operating; 8% to 90% 
non-condensing. with floppy disk , non-operating or 5% to 95%, non
condensing, without lIoppy disk, non-operating 
EMf •• 11Ft Ellwlou: Tested to FCC Pan 15, Subpart J , Crass B; VDE 
0871 , Class B; CISPR 11-1975 
Pewer; 90V to 132V at Of 180V to 264V ac, 47 Hz to 440 Hz. 175W 
maximum 
Sill: 13 cm H x 43 em W x 55 cm l (5.25 in x 17 in x21 .5 in) plus leet 
WIlglII: 14.5 kg (34 Ib). Keyboard 1.4 kg (3Ib) 
IICI •• ; Yt700 Keyboard, power cord, BASIC system disk , diagnostic 
disk, -Getting Started" manual and disk, System Guide manual , Operator's 
manual, BASIC Programming Manual. and a pad of 50 display worksheets 

Model 
1722A Instrument Cootroller 
1722A-1 Instrument Cootroller wlo Keyboard 

Options· 
I1IXA-002 Dual 16 Bit Pa1aUe! Interface 
17XXA·Q06 256K-Byte RAM Expansioo 
l1XX,UOl 512K-BYle RAM Expansioo 
l11XA-008 IEEE-488/RS-232 Interface 
111XA·D09 Dual Serial Interface 
11IXA·0J6 I M·Byte RAM Expansion 
I1XXA-OI1 2M'Byte RAM Expansion 
l1XXA-01l 256K-Byte NooNol;:tile RAM 
I1IXA-019 512K-Byte Non-Volatile RAM 
• All options '"~ customer inslllllbit 
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language Systems [SH PI1t 223) 

111XA·201 Assembly language Development System 
111lH02 FORTRAN Development System 
l 1XXA·203 Compiled BASIC Development System 
l1XXA·205 Extended BASIC Development System 
l1XXUI2 Non-ANSI C Development System 
l11lA·913 Non-ANSI C Compiler 

Fluke Applicalion Software ISH P'I' 1251 
l1XU-900 Software Binder 
I1XU-901 Gabby 
l1XU-902 Touchscreen Toolbox 
l 1XU ·903 Compiled MenuBASIC 
l1XU·905 Extended Menu BASIC 
I1XU·901 Transport-·>PC 
S1103 Compiled MenuBASIC Development Package 
S1705 Extended MenuBASIC Development Package 

Peripherals 
1160A 400K Byte Disk Drive 
116U 800K Byte Dual Disk Drive 
1165111 0 10M Byte Winchester Disk Drive 
11651120 20M Byte Winchester Disk Drive 
11658/ 20R 10M Byte Fixedfl0M Byte 

Removable Winchester Oisk Drive 
11651120M Multi-User 20M Byte Winchester Disk Drive 
1110A InfoTouche Display 

Accessories fA11I .. pI,1 2141 

Y1100 Programmer's Keyboard 
Y1102 2m RS-232-C Null Modem Cable 
Y1103 4m RS-232-C Null Modem Cable 
Y1104 CifCtJit Board Extender 
Y1105 O.3m RS-232-C Null Modem Cable 
YI706 Double-Sided Blank Disks (package of 10) 
Y1101 2m RS-232-C Interface Cable 
Y1101 10m RS-232-C Interface Cable 
Y1709 2m Printer Cable 
Y1111 Shipping Case 
YI790 Rack Mount Kit with 24- Slides 
Y1195 Carrying Handle fOf portability 
YI021 1m Interface Cable lor IEEE-488 bus 
YI022 2m Interface Cable 'or IEEE-488 bus 
Y8023 4m Interface Cable 'or IEEE-488 bus 

Service & Support 



1700 Series Software 

The power 01 any computer system lies in the soilware that issupported 
with the system, The 1722A Instrument Controller and 1752A Data 
A~isiliOfi System support a valiely 01 soltware development systems, 
utilities and applications packages, Each package is designed to help the 
programmer develop soltware to fit the system to his particular applica
tion. Fluke also oilers training and consulting services to help gel your 
system up and running in the shortest possible time. 

Syslem Software 

• File Utility Program • TCOPY 
• Set • EDIT 
• Al ias File • SHEll 
• Coornand Files 

Fluke's FOOS operating systlMTl combines the best features of both 
benchlop computers and minicomputers. Like a benchtop unit, the Use!" 
can power-up the system and immediately begin programming in BAStC. 
No further knowledge of the operating system is required. For the ad
vanced programmer, powerful utilities allow the user 10 perform complex 
IlXICtions with a minimllTl 01 keystrokes. Features include: 

All UtIlity ".. ... - Simplilies management of lile structured devices 
such as the floppy disk , or bubble memory. Its concise, simple commands 
allow the user to transler the contents olliles or whole disks with a single 
command. Other leatures include wildcards, interactive commands, and 
file protection. 

SET - Allowssoltwareset-up of serial port communications paramet~ , 
including baud rate, timeouts, and XON/XOFF handshaking. 

All .. Flit - Allows the user to define his own commands lor the system. 

CtIHllllll FlI .. - Allows the user to define command sequences for the 
system. Flexible features allow the user to develop interactive sequences 
which can interlace with the operator through eilher the keyboard or the 
touchscreen. Command files may also be used to automate the controller's 
start-up sequence. 

TCOl" - The touch copy utility allows the user 10 perform lile manage
ment through the toochscree1. It allows copying 01 liles by name, date of 
creation, etc. 

EDIT - The system editor is a powerful screen editor, with capabilities lor 
searching, replacing, and cut-and-paste. 

SHEll - The user may set the default console pr09ram with the SET 
SHEll command. This allows the programmer to design a systemwl'lere 
his application program is the only software that the operator can see. 

Other utilities allow the user to configure the operating system, check 
compatibility between various versions 01 soflware, and set the time and 
date through the touchscreen. 

language Syslems 

• Interpreted BASIC • Assembly language 
• Compiled BASIC • Non-ANSI C 
• Extended BASIC • FORTRAN 
• FlexSys Test Software (ATLAS) 

Data Acquisition Software 
1700 Seri .. 

BASIC 
The 1700 Series supports three BASIC packages. Compiled BASIC and 

Extended BASIC are available as options. Each package provides the 
programmer with the development tools necessary to take on the task of 
developing industrial control systems. 

Compiled BASIC 
The 17XXA-203 CompHed BASIC Option providesqreaterflexibility and 

speed white maintaining tile ability to compile Fluke Interpreted BASIC. 
Programs can be run three to five times faster with Compiled BASIC than 
with Fluke Interpreted BASIC, while using less memory. Compiled BASIC 
includes the capability 01 linking subroutines in FORTRAN or Assembly 
language. 

Compiled BASIC permits large multiple-line statements, and long des
criptive variable names. It also pennits labels 10 be used in place of line 
numbers lor branch largets while leaving the useol line numbers optional. 
Compiled BASIC subroutines exchange parameters, and use local varia
bles and common variables for true modularity. This Ireedom 01 format 
allows BASIC programs to be wri tten in a readable, structured form. 
Multiple-line statements can be especially useful , fOf example, when a 
program requires many lines lollowing an IF statement . Key leatures 
Include: 

• Program execut ion 3 to 5 times faster 
• True subroutines with local variables 
• Use 01 program overlays lor large programs 
• Three dimensional arrays 
• Alphanumeric labels for lines and/or statements 
• long variable names 
• Continuation lines - up to 200 lines per line number 
• Powerful screen editor 

Exlended BASIC 
The 17XXA-2QS Extended BASIC Option provides a compiler that 

allows the 1722A prograsrmel" to easily develop large BASIC programs 
without having to use a complex overlay structure that can be required 
when using Fluke Compiled BASIC. (Program space can be over two 
megabytes.) The statements and syntax are the same as those found in our 
Compiled BASIC. Key features include all those mentioned lor Compiled 
BASIC except execution speed is OI1ly twice as last as Fluke Interpreted 
BASIC , while eliminating complex program overlays. 

CHlprlaoll .. FIIIII. BASIC DfllrlIIp -- - """ .. ..... 
IASlC IASlC IASIt 

Program Size 28K bytes 15K bytes > 2101 bytes 
uecution Speed Ratio 

1 '-5 2 (approximate) 

Prop-n Expansion Method Cllainill\l Overlays None req'd 

Immediate Mode Commands V~ No No 
J-D Arrays No V~ V~ 

Contiruation Lines No V~ V~ 

.L0IltL Variable/Statement Names No V~ V~ 

TI1.Ie Subroutines No V~ V~ 

Program Libraries No V~ V" 
Option To Omit NlITIbers No V~ V" 
Input Line Statement Capacity 80 510 510 
tmport/ Export Statements No No V" (Globat Variables) 

Step Node V~ No No 
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FORTRAN 
The Fluke 17XXA-202 olfel'S a complete system tor development 01 

FORTRAN programs (I( subroutines with perfoonance rivaling many mini
computers. f luke FORTRAN makes it easy to use the features of lhe 1700 
Series. libraries provide roolines for numeric and text manipuiatioo. 
touchscreen and graphics support, and communications. including 
IEEE-488. Fluke FORTRAN can also interact with the operating system to 
provide junctions such as liIe management and interaction with the 
system's command line interpreter. 

Assembler 
The 17XXA-201 allows the plOgrammer to develop high speed or 

specialized routines in assembly language. Tile package includes a struc
tured preprocessor which allows the use 01 high level constlllCls lor 
program flow conlrol. Using MacrOSlore .'~ double- and Single-precision 
lloating point ariHmelic instructions become part of the language, Simplify
ing code development. Also provided is the Hex Oebugging Tool (HOT). 
with disassembly capability to speed program development. 

Selection Guide - language Syslems 

"" ' rllnm 011_ T_ eII· 
IEEE·m u.. ", .. Humlltr s._ s._ 

Su,port S."", 

BASIC 

Interpreled "I. 28K bytes' 103M bytes Sld COffijllele 

Corllliled 17XXA-203 35K bytes' 103M bylas "'" Complele 

",..., 17XXA·205 103M bytes 103M bylas Ad>' Complele 

fIIlSyslATU.S 

ATE System 1790A-SOD " 5000 to I M bytes' Ad' Resoo..w-ce 
Oeyejopmeol lines' Ad. Oescript(l(S 
Soltwa«! 

TPS 1790"-400 " 5000 to 1M bytes' A"" A"""" "" ......... ' lines' A"" Oesaiplors 
Sol \ware 

T", 1790A-JO() \05000 to 1 M bytes' Ad_ A""". 
ExeoJlion lines' Oescriplors 
$ollwale 

FORTIIAN 17XXA-203 64K byles' In 3M bytes 51' Complete 

ASSEMBLEII 17XXA-201 64K bytes 64K byl~ 51' 51' 

... ANSI C 17XXA-912 64K bytes' In 3M bytes A'" ~lete 

, Clln boI mcrellsed uSing ovllr/eys or chllmmg 
, These number.! If. representat ive oliln IIYllrllge TPS lind da l. size which 
un ~ usltd wilh /he 1722.1.. Lllr~' TPS 's may be IICComodllle<1 through 
use 01 "ruelured ptOgr/tmminQ 

• Required hllrdwlI/f 
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TyplCiI SIIItmttII ExKUlion Times 

BASIC ConIplin 
fOR TIIAN w" 

MII~ F.ldiols uaill n •. IIIUC' 
'"' (Assigrvr.eol ) 0460 0.152 0.004 , o 4H 0353 0.237 
- 0.77 0353 0.224 · OS06 0.383 0.209 , 0,682 OS54 0.221 

" 4821 • 652 2.902 
SIN 2 ", 2 052 1.332 
COS 2 431 2 202 1.242 
TAN 4171 4 512 2.802 
ATN 336' 3122 1 422 

SOR 1.611 1.382 0.842 
lOG 2351 2.112 1.462 
LN 2461 2m 1.542 
EX' 2411 2172 1.512 
CtIrIral StlttlllllIIl 

FOR loop (1111. coooler) 0189 0076 0"" IF-THEN 0622 0 121 0110 
G05UBIRETURN 0'" 0 142 0.036 

CDII~It1jDl A .. I· 
Cgmllllnil S .... Tin H_rfwlrl 

IsIIrt&I_hlj I"IT'. 

"" y" 
SlrucltJl"ed BASIC - 2400 y" 17XXA-(l16 

1M byte RA M' 

Struc tured BASIC - 2400 y" 17XXA-OI6 
1M byte RA M' 

IEEE Sid 416-1984 Subset - SOD YW 17XXA-016 
Supports development 01 resource 1M byte RA MI 
descriplors. TPSs. conligtr.lIlOn. 17XXA-017 
SImUlatIOn. and execuhOl1 2M byte RA M' 

17658110 
10M byte Oisil' 

IEEE Std 416-1964 S\bsel -500 y,,", 17XXA-016 
SUpports development 01 TPSs. 1M byle RA MI 
conli\luralion. simulalion. and 17XXA-OI7 
execution 2M byte RA M' 

17658110 
10M byte Disk' 

IEEE Sid 416-1964 Subset "I. y,.. I7XXA-007 
Execules TPSs developed 512K byte RA MI 
on 1790A--400. -SOD 17XXA-(l16 

1M byte RA M' 

FORTRAN IV -300 No 
17XXA-(l16 

1M byle RA M' 

Hex Debugging 
- ' SOD y" Tool Prnvided 

Whltesmilll CliO - '000 Yo; 17XXA-(l16 
1M byte RAM' 

• R&Commendlld hard""I' 
• ArN,need Support available through Oplionlfi litHllries 
• Inre"upl hand/'ng for servIce reque.rr.s at a.1irt«J by /1'1. FlflsourCII 

Descripror 



c 
The 17XXA Non-ANSI C Development System supports features SUCh 

as user delioed data structures, lull complement 01 math lunctions, bit 
fields, string manipulation and Whitesmith 110. For real-time and 
instrument control applications. the system supporlS a luti complement at 
interrupt processing structures, IEEE-488 1/0 commands, and a complete 
interlace to the FOOS operating system. 

This package requ ires the 17XXA-201 Assembly language Develop
ment System Due to this, the package is available two ways: as the 
17XXA-912 Non-ANSI C Compiler Of as the 17XXA-9t3 C Development 
System, which includes both the 17XXA Non-ANSI C Compiler and the 
17XXA Assembly language Development System. 

FlexSys Test Software IATLASI 
To speed development and reduce software maintenance costs of test 

systems. the ATLAS language is available for the 1722A. More informa' 
lIOn is available in the following FlexSys section 

linkers and library Management 
• linking and library Management utilities are provided 

standard with the following software packages: 
• 17XXA-201 Assembly Language Development System 
• 17XXA-202 FORTRAN Development System 
• 17XXA-203 Compiled BASIC Development System 
• 17XXA-205 Extended BA SIC Development System 

Fluke's linking programs allow the user to modulanle hiS program. by 
compiling routines one at a time. and thCfl linking the final soflware 
package. This simplifies the management 01 profects requiring multiple 
soflware eogineers. Support lor overlays is offered through the Linkage 
Editor. The library Manager may be used to build IIbfanes of user defined 
routines. 

Fluke Application Software • 

• Gabby • Menu BASIC 
• Touchscreen Toolbox • TransPort-·>PC 

Gabby 
The Gabby Terminat Emulation Program (17XXA-901) is a communica

tions program which provides a simple method of transferring 1700 Series 
files to and from almost any host computer. Gabby emulates a terrmnal 
attached to the host computer and also allows uploading and downloading 
of files between the 1700 Series and the host computer With Gabby, all 
commands are accessed through the touchscreen. relieving the user from 
the task of learning cryptic command sequences. Gabby includes lour 
appendices showing step by stc? instructions for use with the UNIX: 
RSTS: VAXIVMS' and IBM PC' operating systems. 

'UNIX." "Id,m,,1r 01 A T& r a.tl L,botalOlI(l! 
RSTS,nd VMS Ife "adem.,Ir, 01 Orgilll EquipmfHlI Co'po,,'ron 
IBM PC i! a I,adem,,1r 01 'n",nllron,' 8u!,"," M,c.h/nes, 'nc. 

Data Acquisition So tware 
1700 Series 

Gabby 

Touchscreen Toolbox 

Touchscreen Toolbox 
Fluke's exper1ise in developing human interfaces using the touchscreen 

is made available to the programmer thrOO!th the 17XXA-902 Touchscreen 
Toolbox package. The package custs the tllne requlled to develop a menu 
based system. white ensullng that the resultlflg menus will be simple for 
the operalor to use. The package also includes calculator'style and 
alphanumeric keypads to simpli fy the tasks of Cfltering data such as 
process control parameters. operator identification. or selia! numbers 
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Menu BASIC 
MenuBASIC is a tool designed to simplify the task 01 developing 

programs for the 1700 Series. It provides access to a powerful BASIC 
language, complete with advanced Structures such as CASE statements 
and true subroutines. and features designed 10 simplify systems develop
ment such as fu1l1EEE-488 support and multi-level intemJPI slnxlure. 
Menu BASIC also lealllres a power1ul editor which can searCh. search and 
replace. and merge programs interactively. 

MenuBASIC makes these and other features easy to use by allowing the 
Pf09ranvner to select actions Irom a menu presented on the screen. 
Memorizinglhe commands is not required, since they are displayed on the 
screen as part 01 the menu . This makes learning how to use Menu BASIC a 
simple task , as well as allowing single key commands to perform lunctioos 
which require long command strings on most systems. 

MenuBASIC is also available as Development Packages whICh prOVide 

Seleclion Guide - Application Software 

PKkIIl MI. 11l1li Mlmlilr FurlS 

'''''' 17XXA-901 • ConvnltllCalion between t722A1I752A afld 
Host ComprJter 

• lermlflal EIlIllatlOn 
• File Upload /Download 
• Simp~ louchsc1een Menu Inter1a<:e 
• Documentalion lor use wilh. 

UNIX 4.1. 4 2 BSD 
RSlS/ RSX-ll 
VMS 
MS-DOS 

~thil19 you need to meet MenuBASIC software and memory require
ments. Both include Menu BASIC software. a manual. a 512K-Byte Mem
ory Expansion Module, and a Compile<! or Extended BASIC language 
package. 

MeouBASIC leatUfes include' 

• BASIC LJ"Iuagl: 
Full IEEE-488 Support 
Mulliple-Levellnterrupt Stru<:lure 
Virtual arrays 
line Numbef5 Optional 
True Subroutines with local Variables 
Loog Variable Names 
Advanced Control Stroctures (IF-THEN. WHILE . CASE. etc ,) 

• Progrllll OM lopmt!ll: 
Interactive Environment 
Advanced Editor with Search/ Replace/Cut and Paste 
Interattive File Merging 
Simp:lilied. Single Key Commands 

• Systelll: 
Abihty to link olher Menu BASIC. FORTRAN or Assembly Modules 
Full File Control (Copy. Delete. etc ) 
Complete Sellal PorI Control (Baud Rate, Parity, elc.) 

RMlRlr. Hlr'WIft RMI~lr. SDftwlfl 

t722A wlll'I!jfaph1CS print Cable to Host Computer 
capability (aJllllils shipped 

afler February I . 1985) 
or all 1752As 

T OO<h""," 17XXA-902 • Simplilies developmenl of menu'based systems 1722A11752A I7XXA-203 Compiled BASIC 
T." .. 

MefUJBASIC 17XXA-903 
or S1703 1 

17XXA-905 
or SI705 I 

lransPorl-'>PC 17XXA-907 

I ReqUired hardware 
'RflCommended IlIrdwlre 

• Provides I1I.tnenc and alphalunerlC keypads • 
• Ctlts pr~ tme from days to minutes 17XXA-205 ExtMded BASIC 
• Provides ergonomIC menu design 
• Frees graphics plane for otlle!" uses 
• Supports Compiled BASIC 1722AI1752A t7XXA-203 Compiled BASIC 

(see Selection Guide for l~ Systems) 17XXA-006 256K byte RAM " • Supporls b:IMded BAStC - ' 17XXA-205 Extended BASIC 
(see Selection GoKle fOf language Systems) l1XXA-016 1M byte RAM 

• Inleractiw Program Development Env ironmen t Expansion ' 
• ln1egrated Menu Based System 
• Advanced Editor 
• AutomatIC. Fast CompilatJOfl and L ... 
• File/Memory Management 

• Allows transfers of data disks from 1722AI1752A 1722A/1752A 
10 IBM· PC. IBM-Xl or highlY-CO!l1II3tible tBM-PC. PC/Xl Of highly-
mlCfoc~ter ~lIb1e microcomputer 

• Transfer of fII.I'lIer1CaJ 1722A11752A dala liles wil1'l2 llopjly Gives. or I floppy 
IntO LOlUS 1'2-3 or d8ase III lonnats and Winchester, 256K bytes RAM 

UNIX Is II /rlldllm,,/r: of A T& T Bell L'bOra/emes 

J SI703.nd SJ70S p,,/r:ages ;m;;/ude 17XXA-007 Si21( oyte RAM 
Expansion and aN reqUired sanware 

RSTS. RSX-II. ,nd VMS a" 'fld.mlrks 01 Dig/fI' Equlptnlnf COrporllion 
!.IS -DOS;s a Iflde",.,1c 01 !.Iif:r05o/t Inc. 
IBM is , fl"lHhtm"~ of InfemllflONl BuS/ness Machines. Inc. 
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Menu BASIC opllons 
17XXA-90J Compiled MenuBASIC: Compiled Menu BASIC software and 

manual. 
17XXA-905 Extended MenuBASIC: Extended MenuBASIC software and 

manual. 

51703 Compiled MenuBAS IC Development Package: Software 
and manual for Compiled MenuBASIC (17XXA-90J): 
Compiled BASIC language (17XXA-203) and 512K-byle 
MerTKKY Expansion Module (17XXA-007). 

S1705 Extended MenuBASIC Development Package: Soflware 
and manual for Extended MenuBASIC (17XXA-905): 
Extended BASIC language 117XXA-205) and 512K-byte 
Memory Expansion Module (17XXA-007). 

TransPort--> PC 
TransPort·· > PC is a convnunicalions sol\ware program for the 1700 

Series. TransPort-->PC provides a simple method for translaling any 
ASCillext tile from a disk configured br.'he Fluke Floppy Oisk Operating 
System (FOOS) into a torma! acceptab e to the IBM pc , IBM Xl, or olher 
highly-compatible microcomputer. 

TransPort-· > PC allows you to combine the computing and controlling 
power of the versatile, high·speed 1722A and 1752A with the flexibil ity 
and resources of data manipulation programs available for the personal 
computer. 

The export utility provided with TransPort··> PC allows you to transfer 
numeric virtual arrays from the t700 Series to the personal computer 
Programs such as Lotus 1·2·3 can be used to display the file In 
spreadsheet foon or as a bar. stacked·bar. pie. line or XV graph. 

Data cquisition 0 tware 

1700 Series language Syslems 
HXXA-201 Assembly language Development System 
I7XXA·202 FORTRAN Development System 
I7XXA·203 Compiled BASIC Development System 
17XXA·2D5 Extended BASIC Development System 
I7XXA·912 Non·ANSI C Development System 
11XXA·913 Non·ANSI C Compiler 

1700 Series Appllcalion Software 
I1XXA·900 Binder 
I1XXA-90I Gabby 
I1XXA·g02 Touchscreen Toolbox 
l1XXA·g03 Compiled Menu BASIC 
l1XXA·905 Extended Menu BASIC 
I1XXA·901 TransPort··>pc 
S1103 Compiled MenuBASIC Development Package 
S1105 Extended MenuBASIC Development Package 

1700 Series 
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FlexSys ATE Workslalion Software (For 1722A) 
• Allows reconfiguralion (changing system hardware 

elements) without recompiling or modifying lest programs 
• Provides the advantages of ATLAS language at a fract ion of 

the cost of current solutions 
• Touch-sensitive, menu-driven user interface means easy 

training and use 
• Compact workstation fils on bench or in the rack 
• Includes programming lools such as syntax checking, 

utilit ies for efficient debugging, and easily customized 
screen menus 

• Integrates a wide range of ATE equipment via IEEE-488 
• High-speed compile - typical 500 ATLAS statements per 

minute 

FlexSys is a complete ATLAS software package that runs on Fluke's 
power1uIIEEE-488 controller, the 1722A. Forboth large and small system 
applications, it provides the benefits 01 the ATLAS language at a fraction 
of the cost of other systems. 

With FlexSys. recoofigllralion is rapid and easy witoollt recompiling or 
modilying test procedllresor test program sets through the use 01 Resource 
Oescnptions (RO's). The result is lower cost lor soltware development. 

The Resource Oescription. the hear1 01 FlexSys is a data base 01 
instrument characteristics lItilized by the system at run time. RO's deline 
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the codes and lonnats lor a given instrument as well as the aCCllracies. 
ranges, timeouts and delays. The use 01 RO's at run lime facilitates the 
rapid and straightforward conligllration 01 the ATE system. Test program 
set development is independent 01 the specific hardware elements in the 
ATE system. 

FlexSys provides lor: 
• ATLAS Test Program Set (TPS) development 
• Resollrce Oescription development 
• ATE configllration 
• Tesl execlllion in a real-time or simulated mode 

01 operation 

Tesl Program Sel Oevelopmenl 
A touchscreen. menll-driven inter1ace allows the FlexSys lJSer develop 

test program sets and retain a history 01 inputs easily and elliciently. 
A parsing editor provides both manual and alltomatic syntax checking 

dllring development 01 ATLAS test program sets. 

Till ATLAS Compll.r prepares ATLAS test procedures lor execut ion 
through: 

1. Verification of ATLAS syntax. semantics. 
2. Genefation 01 executable binary files. 
3. Covering or comparing signal statement requirements to corresponding 

require statements to verify that the defined vir1uaJ resources can meet 
lest program requirements. 

4. Cross·reference table lisling the connettions between instrument 
ports and unit under test (UUT) pins. 

TIll Non·ATLAS ,rtCllklre capability is used for the lollowing: 
1. Access 10 20 predefined I EEE-488 bus drivers. The bus driversaUow 

direct cootrol of 13 lines 01 the bus - the eight data fines and five 
control lines. The most common use 01 these drivers would be to 
manipulate a UUT which is controlled tlvoogh the 488 inter1ace. 
The drivers may also be used to control ATE functions not currently 
supported by IEEE ATLAS . 

2. Per10nn user delined procedures displaying custom screen menus 
through a library 01 touchscreen drivefS. Utilization of touch
screen menus allows full operator interaction with a running ATlAS 
TPS withal.1I the need lor a keyboard. 

3. Per10nn user defined procedures that utilize the pixel graphics 
capabilities 01 the 1722A. 

The user can create Non·ATLAS Procedures in FORTRAN, C. or 
Assembly language. 

Resource Oescriplion Oevelopmenl 
With FlexSys actual resources used at f'lK1 time need not be predefined 

- a feature unique among ATE systems. Instead. real resources (statioo 
test equipment) which meet the conditions 01 ATlAS REQUIRE state
ments are specilied alter compilation of the ATLAS test procedures. 
Information cootained in the Resource Description Data Base specifies the 
following: 
• Available funct ions and capabi lities. 
• Native IEEE-488 bus codes thai control the instrument. 
• The data lormal of information returned to the controller. 
• Miscellaneous inlormation such as settling times. instrument error 

codes. etc. 
This data is used at run time. allowing compilalion to be accomplished 

independent of real resources. ROs for system resources may bewritten by 
the user. or may be purchased from Fluke. 

Syslem Conllgurallon 
The System Configuration ~ives the user the ability 10 configure and 

reconfigure his system wilh minimal cost and effort by allowirl9 the test 
program sets to be run without modilicalion alter reconliguratlon of the 
lest stat ion. Configuration integrates the instruments on the 488 bus into a 
lunctional ATE test station. 



The configuration pro(:es5 identifies the instruments connected 10 the 
bus and creates a Resource Description Table. This table is a collection of 
resource descriptions. for each instrument in the test station taken from 
the RD library. ATE configuration is independent of the ATLAS test 
program set so that the ATE configuration need nol be fe-established as 
JOfIg as the instruments on the bus do not change. 

Resource assignment establishes the logical mapping of the real resour
ces on the bus to the virtual resources specified by the ATlAS test 
program set to perform the following: 
• Assign a real instrument resource for each virtual resource in the test 

program set. 
• Check that the real resources on the bus do, in fact. satisfy the virtual 

resources specified in the ATLAS REQUIRE statements. 
• Choose signal paths which are defined in the system interlace RD tor 

use at run time. 

Test Execution 
Test Execution provides for: 

• TPS Selection 
• Simulation 
• Execution 
• Debug Monitoring 

TPS Selection 
TPS Selection allows the test operator to select from available test 

programs. This is conveniently done using the toocn-sensitive screen to 
page through possible selections and designate which test program 10 
execute. 

Simul.llon 
The Simulation Option is provided to allow a lest programmer 10 verify 

correct operation of test procedures and resource descriptions without 
actual use of the ATE system. 

Tnt Eucutlon 
The lest equipment is controlled using the programming codes extracted 

'rom a resource description to perform the operations defined by the 
ATLAS signal statements. 

Debul Monl\tlr 
The debug monitor commands include single step execution. setting 

break points, enable program trace and examination of program variables. 
The lest engineer may examine and alter system flags and the command 
buffers sent to the instruments. The debug monitor allows debuggmg to 
take place at the ATlAS statement level. 

ex ySThI est 0 tware 
1790A IATLAS) 

Documenlation 
Documentation is presented for both the I"\Ovice and advanced users. 
Product documentation includes· 

• Getting Started Manual 
• System Guide 
• System Configuratioo Manual 
• ATLAS Program Development Manual 
• Aesource Description Development Manual 

The FlexSys manual set is organized in reference form. with tab 
dividers, indexes, section headers on each page. and a consistent readable 
format . The manuals are supplemented with tutorial introductions and 
numerous examples. 

The FlexSys ATE Workstation is available in three configurations: 

Model 1790A-500 
ATE System Development Software: Provides all capabililles required 

for resource description development, station configurat ion, TPS develop
ment and test execution, simulation, and non-ATLAS module linkage. 
complete with sample ADs. 

MiMII 1790A-400 
TPS Development Software: Provides the capabilities required lor TPS 

development configuration and execution (for the user who does not 
develop his own ADs). 

MoOt 1190A·300 
Test Execution Soltware: Provides all capabilities required lor execution 

01 ATLAS TPS. 

Oplions 
Il90A·301 ConliRunlion Imll.blt onlv IS In opllon lor 1l90A-30011Inclu~" In 
-500 .nd .4001 

This option allows for the rapid reconfigurat ion 01 hardware withm the 
lest station without recompilalion of ATLAS Test procedures. 

Mod.1 
1190A·500 Development System Software 
1190A·400 Integration System Software 
U90A·300 Tes! Execution Software 
Il90A·301 Cootigurat ioo 
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Touch Control Screens 
1020 Series 

Fluke 1020 Stria Toucb Contllli 
Senllll elimllllte coaluSilil MqLltn· 
til 1l1li memorilltion ,equired by 
1111111101111 conllnl panels. Instllli, 
thry prellnl t Ii,! 01 pr"et options to 
u ve tnlnlnilima fnll cost. Powerful 
bulh-in sohwarl makes theu unUs 
slmpll't illllllllllll t. 1I$f. 

The Flake 102'0 .1iII1 102' 1 .,1 
bGl~ hilly Intql1tell sabsystlllll 101 
mlnulaclurJng contlol. The 102'0 
Mollellncludu I dUk-IO p ' nelOlun . 
I tompld. mlnu.t stl.nd 1ft oplion.1 
lilt IWlvtl IIIst .ad progrlmmer's 
k~I~. TIll 102' I. IllQUJIlJbl1 lalo 
• ,anrl er rick. can Minstlll" willi 
• NEMA 12' st.llor IIU in blllb 
tnvironmlnls. Bolh u.ils can .1$0 
Include I I.n lor extending 1IIIIr 
Optrllilll I,mplrltart rlngl. 

T_ units IlawlllunOl.IDucII·.
lilfve front p'MI •. CRT. logic IIGIr~. 
power SUPflIy .~ mounting hard
Win. Tilly '1' IlsllI.nt to vibr.tlon 
1l1li shock.M wIld IglllIS! moillur • 
• nd dirt IG thlY perJorm relilbly In 
.ny enviranment. Blln en I decade 
01 toud! control UptrilKt. 111m 
"rHnS bring lilt I.IUI tKllnology tl 
OEM IppliCJIIO/lS Id Ift-hotIn IUrn
key proltct •. 

High Reliabilily. low Cos!. Operalor Inlerlaces 

• Touch Panel consists of 120 touch cells (12xl 0) 
• Advanced programming commands 
• Rack mountable 
• Optional NEMA 12 panel mounting kit 
• Selectable character attributes - highlight . blinking, 

reverse video, underline (or any combination of these) 
• High contrast. green (or optional amber) phosphor 12" CRT 
• Full one year warranty 
• OEM and quantity discounts 

TouCh Panel 
The Touch Panel consists 01 transparent . conductive polyester sheets 

that loon a switch matrix 01 12'0 touch cells. each 2 lines high by 8 
character5 wide. 

For increased resistance 10 chemical attack and abrasion. the Touch 
Panel is coated with a hardened anli 'glare surface. The touch panel has 
been successluUy tested to over 1 million touches. 
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GtI1 lng In Touch Wflh Alllomatttl 
Produtllon Tesl. The Fluke 1020 
Series 01 Touch Control Screens 
provides excellent operator inter
lace in manufacturing environ
ments such as production test. 
The Touch Control Screen pro
vides a menu-based interface that 
guides technicians through com
plex test procedures. The operalOf 
no longer has to recall pushbutton 
sequences or lengthy commands; 
one merely recognizes the appro-
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Soltware lnlegralion 

priale option from what is current
Iydisplayed, and makes the appro
priate selection with a light touch 
on the screen. 

Operator training time is re
duced. Complex lest procedures 
are executed faster 100, due to 
less operator cootusion. 

Enhanced command soltware provides unique leatures that allow lor 
flexibility and programming ease. Region commands allow the programmer 
to create various rectangulal touch largets with a single command. Other 
commands allow the host to erase an entire region or modify the character 
attributes within it . Characters can be displayed in reverse video, highlight
ed. blinking . underfined or any combination 01 these. Touch Panel 
commands allow the programmer 10 modily the way the 1020 or 1021 
Touch Control Screen repol'ls to Ihe host Ihal a touch has beeI1 made. 

Communications 
The Touch Control Screen (TCS) has an RS-232-C/RS-422'A serial 

interface that supports lull ' duplex communication and allows connection 
10 the host computer directly or through a modem. Baud rates are 
selectable in standard increments up to 19.200. Fluke TCS use ANSI 
standard display codes (A NSI xl.64-1979) and is powered from standard 
ac line vollage. (See specifications.) 



Mechan ical Inl. grallon 
Mounting the TeS is as simple as cUlling a hole, tightening 3 mounting 

clips, and auaching the cables. FOI' applications lnat require a drip-proof, 
dust-tight seal , a NEMA 12 Panel Mounting Kit is available. For easy 
installation in a standard 19~ instrument rack , rack mount kits are also 
available. 

S.I.1y & EMI Sl,ndards 
The Touch Control Screen is designed to comply with the following 

safety standards: 
• ANSlfUL 478 
• lEG 348 
• lEG 435 
• eSA 5568 

The leS has been verified \0 comply with the following EMI standards: 
• FCC Part 15 Subpart J Class e 
• VOE 0871 

Oi.gnoslies 
The 1020 Series' extensive diagnostic and sell-test rout ines ensure the 

reliability 01 TeS operations. Whenever the res is powered-up Of reset. an 
automatic self-test of ROM, RA M, non-volatile memory and Touch Panel 
ensures the in tegrity of leS components 

1020 

10Z0 Oplions 
Amber PIIoJphor m'llIIY t 1 020-101 

The amber monochrome Pt34 phospnor display is available as a factOf'y 
configured option . The green P31 phosphor display is standard. 

TIIt/ Swlnl B,u 11020·311 
The Tilt /Swivel Basecan be attached to the enclosure for easy up-down 

and left-right movement of the unit 

Touch Control Screens 
10Z0 S"I" 
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10Z1 OplioO$ 
Amber Pholphor Oispll'/ (1021-10) 

The amber monochrome P134 ptIosphOf display is available as a fac tOf'y 
cOl1ligured option , The green P31 phosphor display is standard, 

Fin 11021 -201 
An optIOnal fan . including tllter and filter cover. IS availab le to increase 

the operating temperature range by !rC to 600C 

Enc:11I$IH'1 11 021-301 
An attracllve plastiC enclosure IS available for operating the Tooch 

Control Screen on a desI<-top 

TlItISwlvtl BI$' 11021 -311 
The Ti ll/Swivel Base can be aUached 10 lileenclosure for easy up-down 

and left-right movement of the uni t 

Accessories 
Alphlnumerie Krybclr_ IY10001 

The Alphanumeric Keyboard is provided lor programming or data entry 
applications with the 1020 Series. 

HEMA 12 Panel Moullllng KH IY1010) 
ThiS kit prOVides the gasketlng and mounting hardware necessary to 

give the Touch Control Screen a NEMA 12 rating (drip-proof. dust-tight) 
when panel mounted In a SUitable enclosure 

19~ RKk MGllai Kit IY10BOI 
The Yl0BO is the front panel to use when mounting the Touch Cootroi 

Screen into a 482 .6mm (19 in) wide instrumentation rack. 

19M Rltk MDunl Kit with I B" Slid" IYI OBI I 
The Yl081 is used for complete slide-mounting of the TCS with 18" 

slides. 

Ig" RICk MOl'" KH wlt~ 24 ~ SIId"IYl 0821 
The Yl082 is identical to the Vl 081 except that il provides 24~ slides. 

KrybcI'" Extencler Clblt IVIOBS) 
The VI 085 is used to extend the keyboard interlace to the front panel 01 

the VI080, VI Oal. and Vl 0a2 rack IT"IOltlting accessories. 

Conlr'" EWllCUlent Ovtrlly [YI090) 
The VI 090 is a gray overlay that enhances visual contrast between the 

display background and characters on the Touch Control Screen. 
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Touc Control Screens 
1020 Series 

Specilicalions 

Temperllun: o"C 10 500C without plastic enclosure; DOC 10 600(; without 
plastic enclosure, with optional fan; OOC to 40"C with plastic enclosure: 
OOC \0 5O"C with plastic enclosure. with optional fan 
Vallag': 90V to 132V at, 180Y \0 264V at, 47 Hz to 440 Hz 
~ 1 1I : 3J~ .3mmWx260. 9 mm H x 330mm 0 (13.2 inWl( 10.3 in H x 13.0 
In 0). with eru::losure: 318 mrn 0 (12.5 in 0) without enclosure 
Weight: 8.44 kg (IB.6Ib) without plaShC enclosure 
T~ Plntl: 120 TouchCells. 12 rows x 10columns: wilh hardeoedscralch 
resIStant surface 
CRT: 305 mm (12.0 in) dia~onal. Monochrome P31 Phosphor (green): 
Pl34 Phosphor (amber). ophOnal 

Models 
1020 Touch Control Screen Package (includes 

Touch Control Screen, eoclosure, manual set 
1021 Touch Control Screen 

Options 110101 
1020· ' 0 Amber Phosphor Display 
1020·31 · Till fSwlvel8ase 
· Customer Ins/lll/,bI. 

Opllons ("" I 
IDZI -IO Amber Phosphor Display 
I OZI -ZO· Fan with cover and liller 
I OZI -30' Enclosure 
IOZI -31 " Tilt/Swivel Base (used on 1021 -30) 
lOZI -90 1020 Series Manual Set 
-Custom., IflSflIlIOI. 

232 

Accessories IAlao '" "" Z841 

YIOOD Alphanumeric Keyboard 
YI07D NEMA 12 Panel Moonting Kit 
YI08D 19" Rack Moont Kit 
YI081 19" Rack Mount Kit w/ 18" Slides 
YI08Z 19" Rack Mount Kit w1Z4" Slides 
YI085 Keyboard Exteodef Callie 
YI090 Conlras! Enhancement Overlay 
Y170Z 2m RS-232-C Null Modem CallIe 
Y1703 4m RS-232-C Null Modem Callie 
YI105 0.3m RS-232-C Null Modem Callie 
Y1707 2m RS-232-C Cable 
Y1708 10m RS-232-C Cable 

Service & SUppo~ 



1780A InloTouch " Display 

• Compact , rugged packaging 
• Operates with any computer via RS-232-C 
• 60 fingertip-sized touch sensitive areas 
• Crisp, alphanumeric and character graphic display 

The 1780A provides a simple yet sophisticate<j means of interlacing an 
operator to a complex control process. 

Whether the operator is highly skilled ill a particular manufacturing or 
test process. or is a first-time or occasional user of an on-line information 
system, the 1780A is the ideal link between the user and the computer at 
the heart of your system. The 1780A's display screen is used to present 
choices 10 the operator. and the transparent, touch-sensitive switch 
matrix ovt!flaying the display receives the operator's response to those 
choices. Complicated processes can be performed in a seneso! steps. each 
involving a small number of choices. 

The In/oTouch Display eliminates the complexity of remembering and 
COIH!ctly entering system commands at a conventional keyboard. 
Inlormation presented to the operator at any particular time is under 
program control. allowing the system to guide the operator through the 
corrett sequence of operations. And since the operator can only act upon 
the choices presented 10 him on the disptay. the possibili ties of error are 
greatly reduced. tnformaliOfl can be presented to the operator in numbers. 
lellers. graphic messages. orcustom symbols oraJphabets. The touch-sen
sitive overlay covers most of the screen, and provides 60 fingert ip sized 
tOUCh areas. 

In the simplest imptementation. the InloTOUCh Display's integration 01 a 
display and touch sensitive overlay can be used to provide a more natural 
alternative to conventionallunction keys Use 01 graphics characters and 
the flexibility artorded by the InfoTouch Display allows replacement 01 
analog or digital readouts. toggle switches. rotary controls. pushbottons. 
and annunciators. Application of the tn!oTouch Display to a wide varietyol 
information and equipment control processes is limited only by your 
imagination . 

Touch Control Screens 
1780A 

RS-232 

(NSN 7025-01 '212-2063) 1780A 

Customizing the InloTouch Display panel is a simple programming task 
01 writing and storing sequences of ASCII characters and display-cootrol 
codes. Since the ASCII sequences are not dependent upon software 
language. the InfoTouch Display can be used with virtually any 1'1051 
computer. And since the displays are stored in your computer's soltwareor 
firmware. changes can be easily made as you update the capabilities of 
your system . 

The standard InloTouch Display allows display of the lull ASCII 
character set plus eleven standard graphics characters lor creating simple 
line drawings or outlining touch-sense areas. Expanded graphics capa
bilities are optionally available via the 1780A-201 Expanded Graphics 
Character Set . This option provides 128 more graphics characters to let 
you generate complex process diagrams or other graphic displays. Or. il 
you like. you can customize the character sets for your particular system """,. 
Optional Keyboard Inlert.ce 

The Keyboard Interlace Option (-(XIl) gives the 1780A another input 
and output mode in addition to the touch sensitive screen. II may be used 
with a customized keypad. test fixture. or with the VI 720 Programmer 
Keyboard for operation as a standard terminal. There are also five TIL 
output lines on the interlace which can be controlled through remote 
commands from the host. 

Accessory Descriptions 
Y1791 is a rack mount adapter with a blank filler panel. It allows the 1780A 
to be mounted to either the right or left side 01 standard 19-inch rack 
enclosures. Rack slides or a rack shelf are required lor complete mounting 
01 the 178M in a rack. 
Y1792 is a rack mount adapter with a keyboard extensioo cable. II is 
similar to VI791 but includes an extension cable mounted to the filler panel 
which will extend the function of the 1780A-OOI Keyboard Interlace to the 
front panel. Rack slides or a rack shelf are required for complete mounting 
01 the 1780A in a rack . 
Y1793 is a carry handle that can be eaSily installed in place 01 the trim on 
either side of the 1780A. 
Y1720 Full ASCII keyboard. 
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Touch Control Screen 
1780A 

SpecilicaHons 

Sigu' EllliulOlll; Meets FCC Par115. Subparl J, Class A 
Tlmperalur. : OOC to 50"{;, operating: -4O"C to +65"C, non-operallng 
Relalive Huml~lty: To 95% from D·G to 25OC . 75% to 40"C . and 45% 10 SOCC. 
non-condensmg 
Pawer: 90V to 132Vac, or 19aV to 264Vac, 47 to 63 Hz. SSW maximum 
Sifety; Protection Class II per lEG 348 
Sill: 13.3 em H x 28.8 em W)( 34.4 em D (5.23 m x 11 35 in x 13.55 m) , 
Standard 5'.4-lnch rack height 
Wel~ ht: 9.7 kg (22tb) 

Model 
1180A IntoTouch Display 

Oplions 
1180A-OO l' Keyboard Interface 
11aOA·OOZ· Keyboard Interface wilh VI720 Keyboard 
17aOA·lOI Expanded Graphics Chara<:ter Set 
'Cusromer msl.r/able 
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Accessories (Also III Jlltl 284) 

Y1702 2m RS-232-C Null Modem Cable 
Y1103 4m RS-232-G Null Modem Cable 
Y1705 O.3m RS-232-G Null Modem Cable 
Y1707 2m AS-232-C Cable 
Y1108 10m RS-232-C Cable 
y 17 ZO Keyboard 
Y1791 ' Ratk Adapter 
Y119Z' Rack Adapter and Keyboard Cable 
Y1793 Carry Handle 
MOO-Z60-610 18" Rack Slide Kif 
MOO-Z1O-610 20" Rack Slide Kit 
MOO-ZeD-610 24" Rack Slide Kit 
• &Jpar,lfI/y ordflf rack slid", M00-2M-liIO. M00-270-liI O. or MOO-2BO-IlIO. 

Service & SUppo~ 
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1761A Dual Olsk Drive 

176DA/ 1761A Disk Drive Sys1ems 

• Compatible with IEEE-488 bus controllers 
• Software supported lor Fluke 1720A, 1722A, and 1752A 

Instrument Controllers 
• 400K bytes 01 on-line capacity (1760A) 
• 800K bytes of ()fl-line capacity (176I A) 
• l ow EMI and RFI emissions. designed lor lab environments 
• Rack mountable 
• Automatic self-test 
• Double-density. double-sided formal 
• 1720A single-sided formal also supported 

The Fluke 1760A Disk Drive and 1761 A Dual Disk Drive each provide 
high capacity lIoppy disk file Storage lor IEEE-488 bus systems. Rack 
mountable and supported with software for 1700 Series Instrument 
Controllers, you will lind them easy to install and use. Installation is a 
matter of mounting and coone<:ling the IEEE-488 bus cable. WI\efl used 
with a Fluke 1720A or 1722A Instrument Controller or the 1752A Data 
Acquisition System. lOU will not neeiJ to be concerned with events and 
protocol on Ihe lEE -488 bus: available so1tware for Ihe Controllers 
allows ei ther disk drive to be treated by application programs as if it were 
simply an additional drive installed in the controller. 

Support so1tware available for the 1722A Instrument Coot roller and 
1752A Data ACQuisilion System is provided with the controller. For use 
with the 1720A Instrument Controller. the Configured System Software 
OptlOO (1720A-7oo) must be separately ordered When ordering Option 
-700 for the 1720A, be sure to include a complete list 01 options and 
peripheral devices used. The ContigtJ"ed System Software wens even il 
the supported devices are not yet installed. 

Disk Drive Systems 
176DAl1761A 

Specilicalions 

A"*A nl!ll: 505 ms, average 
Trml.r R.I.: SDK bytes per second, burst; 12K bytes per second, average, 
with typical sector interleave 
On-lint Cljllclty: 400K bytes with 1760A, 800K bytes with 1761 A 
Tnct: oensity: 48 tracks per inch 
Spnd: 300 revolutions per minute 
R,cordlng Form.!: 512 bytes per sector, 10 sectors per track, and 40 tracks 
per side (80 total), Double-densi ty encodi~ 
Ollk: Fluke-Qualified industry-standard 5.25 Inch, certified double-density, 
40 tracks. both sides 
Ollk ur.: More than 3 x 10' revolutions with head cOlltac!. per track 
Error RI'IS: I bit per 1()t, recoverable; I bit per ID'l, nOll-recoverable 

General Specilicallons 
SIIRII EI1I"IOII : FCC Pall 15. Subpart J, Class A; VDE 0871 , Class B: 
CISPR 11-1975 
T. lIIlMflll r.: IO"C to 4O"C, operating; -IO"C to 6O"C , non-operating 
R.llt1vt Hlmitlily: 20" to 90" 110m I O"C 10 JOOC , 20% to 80" from:we 10 
4O"C, operating: 5" 10 95", non-operating 
Pawer: 90V to II OV ac, 1 DaV to 132V ac, 19aV to 242V ac, or 216V 10 
264V ac, selectable, 47 to 63 Hz. SSW for 1760A. operating; 70W for 
1761A, operating 
Sill: 13.3cm H x 43 2cmWx39.6cm D(5.25inx 17.0inx 15.6 in), both 
models 
Weight: 1760A IS 7 7 kg (17 Ib), 1761 A IS 9.1 kg (20 Ib) 

Models 
1760A Disk Olive System 
1761A Disk Olive System 

Dplions 
1120A·700 Configured 1720A System Soltware 
Y1706 Double-Sided Blank Oislls (!>kg, 0110) 
Y1190 Rack Mount Kit with 24H Slides 
Y1794 Rack Mount Kit with 18H Slides 
Y80Z1 tm IEEE-488 Cable 
Y80ZZ 2m I EEE-488 Cable 
Y80Z3 4m IEEE-4B8 Cable 

Service & Support 
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Disk Drive Systems 
1765B/ l0. 1765B120 

Winchesler Disk Drlv. SySl.ms 

• IEEE-488 commands transparent to user 
• Average data transfer rate over IEEE-488 bus: 

30K bytes/sec 
• Complete sell-test capabil ity 
• Rack mountable 

17658/10 

The 17658 Seriesol Wiochesterdisk drives provides high-capacilytlard 
disk file storage for the Fluke 1722A Instn.ment Controller and 1752A 
Data Acquisition System. All four models provide for easy connection to 
the Controller or Data Acquisition System through a standard IEEE-48B 
interface. All four models are also rack-mountable. The 17658 Series is 
supplied to Fluke by a major disk drive subsystem manufacTUrer. 

When used with a Fluke 1722A or 1752A, accommodating the 17658 
Series is a snap. A new sy'slem generation program is supplied with each 
Winchester drive which will automatically reconfiglJ'e the fODS operating 
system of the 1722A or 17S2A to accommodate the !'lew drive. After 
connecting the 17658 to IEEE-488 port 0 of the controller or data 
acquisition system, you will have up to 20 megabytes of on-line storage. 
The diagnostic disk supplied with the 1765B Series contains software 
which allows full testing 01 the drive. 

When used with a Fluke 1722A Instrument Controller or 1752A Data 
Acquisition System, you will not need to be concerned with commands to 
the drive over the IEEE-488 bus. The system software created by the 
system generation program supplied with the 17658 Series allows the 
Winchester drive to be treated by applications programs as il it were 
simply an additiooal drive installed within the matnframe. 

For users 01 the original Fluke Winchester Disk Drive, the 1765A1AB, 
lhe new sof tware supplied with the I 765B Series is completelycompatible 
with the 1765A1AB 

ca",lty N~lIlNIr " 
Sltr ... 1 MulnllM M.II 

R_~II u., Olaua frill ,- ..... URrl ...... _.'" 
17658/10 10 No 1 10 4m 

17658/20 20 No 1 20 .m 
17658/20R 10+10 V" 1 to + 10 .m 
17658/201.4 20 No , 5+5 SlIMed 20m' 

• AI leasl OIle 1722,01. or 1752,01. connected 10 the I 7658120M muSI De 
located wilhln 4m of th. drill", 

1765B/ l0 10M·Byte Winchesler Disk Drive 
The Fluke rnodel1765B/l 0 is divided into lour logical devices 012.5M 

bytes each, These logical devices are addressed as WOO: thru W03:. 

1765B120 20M-Byt. Winchesler Disk Driv. 
like the 1765B110, the 1765B/20 is divided into eight 2.5M byte 

logical devices. These devices are designated as WOO: thru W07:. 
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1765B120R Winchesler Disk Driv. 
The 1765B/20R contains 10M bytes 01 lixed Winchester disk storage, 

and 10M bytes 01 removeable storage. The fixed drive is divided into lour 
logical devices, designed WOO: through W03. The remov.eable drive is a 
single logical unit designated as ROO:. The removeable dnve can be used 
for backing up the fixed drive, as well as an independent unit . 

1765B120M Multi·User 20M-Byte Winchesler Disk Driv. 
The 1765Bf20M is a multi-user version of the 17658120. II has the 

capability of supporting up to three 1722As or 1752As, Each user has 
access to 5M bytes 01 Winchester disk storage, The othef 5M is shared 
among all of the users connected to the system. The shared space can be 
used to transfer tiles between controllers, or to store liles whichare needed 
by more than one user connected to the system. 1722As or 1752As 
connected to the 17658120M can be located up 10 20m away Irom the 
drive (one controller Of data acquisition system must be located within 4m 
01 the t765Bf20M). 

Specifications 176f1B/ IO In. 176f1B/ 20 

Maximum SUAlI'*' Tnnster Rm: 30K bytes/second 
On·line Ca,.,ily: 10M bytes divided into fOUl" logical devices of 2.5M bytes 
each (17658110) : 20M bytes divided into eight logical devices 012.5M 
bytes each (17658/20 ) 
Tntk Ornsity: 612 tracks per inch (17658/10): 588 tracks per inch 
(17658/20 ) 
RGtlliDnil Spttd: 3600 rpm 
Rlcording Formll: 256 bytes per sector, 34 sectors per track 
Error RltlS; Head read etTors - I per 101J reads 
T.llpentur.: lDOC to 4DOC, operating; 4DOC to 6O"C. non-~ting 
Humidity: 20" to 80 .. , operating; 5 .. to 95 .. , non-operating 
SlIIxk: 10.0g 
Vibration: 0.5g 
ElmtiDl: 0 to 4572m (0 to 15.000 It). operating: ·304 to 15,24Om (-1000 
to 50,000 It). non-operating 
PDwlr: Selectable: 90 to 132V ac, 198 to 264Vac. 47 Hz-63 Hz, 1.1 amp 
@ 120V ac, 0.6 amp@ 240V ac 
WeiR"'; 10,58 kg (23.5 Ib) 
Slu: 107mm H x 394mm W x 446mm 0 (4.2 in H x 15.5 in W I( 15.5 in 0 ) 

Models 
17658110 10M-8yte Winchester Disk Drive 
17658/ 20 20M-8yte Winchester Disk Drive 
17658/ 20R 10M-Fixed/IOM-8yte Removeable 

Winchester Disk Drive 
17658120M 20M Multi-User Winchester Disk Drive 

Accessories [AI" '" p g. 284J 

17658120R·l 10M 8yte Removeable Disk Cartridge 
(FOf use with 17658/20R) 

Y1765M 16m IEEE-488 Interface Cable 
Rack Moool Kit fOf 17658 Series 

Service & Support 
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220 .. 

2205A Switch Controller/ Scanner 
• Plug-in modules that expand the versati lity of the 2205A 
• Channel e~sion (up to 1000) 
• Matrix latching 
• Low level and thermocouple scanning 
• Two-wire or four-wire resistance scanning 
• Actuator/Relay cootrol 
• Remote operalioo via IEEE-488 interface (included) 

Versatile SWitching, latching, Scanning 
The microprocessor-based 220SA Switch Cootrolier offers a wide 

variety of switching, scanning. and matrix-latching capabilities lor 
aJlplications in production testing. process monitoring. process automa
tion, calibration, etc. 

The 2205A may be operated or programmed from the fronl panel to 
perform periodic switching operations. Or it may be dire<:ted remotely in a 
system compatible with IEEE SId 486-1978 to perfOflTl complex switching 
operations, 

Five Switching Option, 
Five kindsof switching module options areavailable. They plug into the 

2205A mainframe and any combination of up to ten modules may be 
plugged in at the same time. Model 2201A Extender Chassis allows for 
expansion of a system to accommodate up to 100 modules. 

Three of the live types of switching options are lor scanning analog 
signals and measuring them with a DMM. One 01 the three is formeasuring 
low level Signals such as the output voltage from thermocouples (-600). 
one is lor general-purpose scannir.g (-300) , and one is for measuring 
resistaru:es using 4-wire connections (-400). Four wires are needed lor 
precision measurements ollow resistance values through long input wires. 
The latter option uses a pair of modules: a geneJal-purpose module lor Ihe 
current-source leads and a low-level module for the voltage-sense leads. 

Each module has len reed relays and will scan ten points. The low-level 
reed relays switch a guard line as well as a pair of input leads. 

Option -100 is an actuator module with five medium-power relays for 
controlling external and remote devices like indicators. actuators. alarms, 
power supplies, and other relays. 

Option -200 is a matrix latching module that may be configured in one 01 
three wayS: either as a 1 by 8 matrix, as two 1 by 4 matrixes. or as a 2 by 4 
matrix. This option features an 8 millisecond break-before-make switching 
speed and less than 10 microvolts of thennal offset. 

Switch Controller Scanner 
2205A 

Inlegrated Stimulus, Measurement. Control 
The modularity of the 2205A makes it easy to configure switching in 

numerous ways. And that makes it a worthy building block for automated 
systems 01 various kinds. With the standard IEEE-488 interface the 2205A 
becomes an integral part of a sophisticated system. Fluke offers numerous 
IEEE-488-compatible instruments illcluding the 1722A or 1752A Inslru
ment Controller. signal sources. power sources, calibrators, digital volt
meters, counters, thermometers, data loggers. and printers. The IEEE-488 
Interface supports the following subset: AHI . L2. RL I , DC1 , E2 

2205A Specilication, 
Control: Manual. panel-programmed scan. or via IEEE-488 Interface 
P.nel Control s: Select channels to be scanned, actuated , or latched. Scan 
rate selectable in 0.1 second increments from 0.2 seconds to 3.3 seconds 
per channel using behind-the'panel control. 
Sw lt~h- MD~ull Slots: Ten, expandable to I 00 using several220lA (12-sI01) 
Extender Chassis 
Dlspl. y: 3-digit LEO. Shows active channel number. Also shows assigned 
address (using IEEE-488 Interface) at time of power-up. 
Trigger Outpul: Rear panel BNC connector. TIL level. Adjustable delay. To 
trigger measurements following moments when switching occurs. 
An.log Output: To digital multimeter via rear panel output connector. 
Guarded 2-wire or guarded 4-wire connections. Common-mode voltage 
170V dc or peak ac. 
Dlber Input' Ind Outputs: Via module connectors included with modules 
Internal S ~lnn l ng Bus: Two 3-wire buses. One is common to even-numbered 
module slots; the other is common to odd-numbered slots. Goes to analog 
output. Input resistance is greater than 10 Gn on HI or LO with respect to 
power line ground. 

2201A Specilication, 
Swilch·MDllull Slots: 12 in each 2201 A. Up to 100 slots (IOOOchannels) per 
system. 

One or more 220lA ExtendeJ Chassis may be connected to a 2205A via 
a six-foot cable supplied with each 2201A. Power and control for the 
modules is supplied by the 2205A. 

2202A Specilication, 
Switch Moduli Sloll: 10 in each 2202A. Up to 100 slots ( I 000 channels) per 
system. 

Power for the modules issupplied from an ac line via internal dc supply. 
Requires 2200A-7001 and 22ooA-7002 cable. 

Oplion Specilication, 
Actu.tor Control Module Option (-100) 
RII.ys: Five, SPOT 
Switching TIIIlI: 20 ms' 
Contlef R.llng: 1 A maximum at up to 26V d<; or 30V rms ac. 3A !use in each 
common line 
Conn'elorl: Screw terminals, three lines per relay. Terminals are mounted 
on an edge-card connector that plugs onto. and is easily removed from, the 
module circuil card . Comprised of -tlOK and -01 OK 

M.trix L.tchlng Moduli Option (-200) 
RII.ys: Eight . latching, DPST with unswitched guard, break-before-make 
Switchl", Time: 8 ms' 
Riling: 40 mA maximum to 170V de or peak 2C, max 
8.ndwld\h: Dc to 1 MHz (±O.I dB) into 600n to I Mn load 
Tbermll Offset: < 10 JJV 
Contigurl tion,: One 2x4 matrix, two 1 x4 matrixes, or ooe Ix8 malrix 
ConnKlor.: Screw terminals, three lines per relay. Terminals are mounted 
on an edge-card COflnector that plugs onto. and is easily removed from. the 
module circuit card. Comprised 01-210 and -009K. 
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Switch Controller Scanner 
2205A 

GUlBI·PIlrpoa SQIlliIlf Mitftlt O,u0l!·300J 
RllIyI: Ten, reed type, OPST with unswilched guard 
ScM Rate: 125 channels per secood, maximum' 
Rill .. : 40 rnA maximum. A O.SA fuse in each input line 
TIlenMI otIM\; < 10 JJV 
CO .... I1: Screw terminals. three lines per relay. Terminals are mounted 
on an edge-card COMeCtor that plugs onto, and is easily removed from, the 
module circuit card. Comprised 01 -310K and -OO9K. 

lIw·LMI Scmi .. Nihil Optlal 1·6001 
RlltyI;: Ten, reed type, 3PSl. switched guard 
Scli Rail: 60 channels per second, maximum' 
Rill .. : 15 rnA maximum to 3SV peak 
RIflfIIlCt JIIICt~n Output: 540 mV at 25"C 
1 ..... ' D1fIIt: < 1,uV 
eo. ... l1: Screw terminals on isothermal block to minimize temperature 
dilfetences between terminals when scanning thermocouples. Relerence 
junction temperature-sensing circuit on isotheonal block provides auto
matic compensation 10 themJocoople output signals. Terminals are 
mounted on edge-card connector tnat plugs ooto, and is easily removed 
from, the module circuit card. Comprised 01 -610K and -OOBK. 

FDllr-wlr. Ohms OpHon (-4001 1-300 pllll -6001 
Two modules per option, used in adjacent slots. Switch both current

source and voltage-sense connections for precision resistance measure
ments. Specifications for current sourcing are the same as for Option 
-300. Specifications lor voltage sensing are the same as for Option -600, 
except reference junction temperature sensing circuits are not available. 
Comp:ised of -310K and -OO9K plus -610K aod -OO8K, For application 
reqUIring more than 50 lour-wire ohm circuits, the 2200A-7000IAU 
adapter and pairs of 2201 A Extender Chassis are required. 
' Theu fimes 'ff' 220510 fime~ .nd do nof nfJcfJsuri/y rellect system SPflC~ 

General Speciflcalions 
T.......,.: O"C to SO-C, operating; -we to +7S"C, noo-operating 
RIlllIw M .. Nlity: Q!041t to 41rC, operating 
Ptwtr. 100, 120, 220, or 240V at ±10 .. , 50 to 60 Hz, selectable Irom rear 
panel. 2SW maximum 
Sin: 17.8 em H x 43.2 em W x 44 cm 0 (7 in x 17 in x 17.4 in) 
SIftIy: lEe 348 Protective, Class 1 
w.l,hi: 7.1 kg (I S.6Ib) , .. -2205A: Manual , power cord. 3-loot Y8076 analog output cable for 

8502A-16, 850SA. 8506A, 8S20A. or 8860A-06 OMM 
2201.\: Manual, six-loot cable for connecting to 220SA 
2202. Manual, power cord but no cable 

Models 
2205. Switch Controller including IEEE-488 Interlace 
2201A Extender Chassis 
2202A Extender Chassis 

Oplions 
2205.-100 Actuator Control 
2205A-200 Matrix Latching 
2205A-300 General-Purpose Scanning 
2205A-400 4-Wire Ohms Scanning 
2205A-600 Low-level Scanning 
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Accessories IAlso &II " •• 2841 

220S.-008K Spare Low-Level Connector 
220SA-009K Spare General-Purpose Connector 
220SA-Ol0K Spare Actuator Connector 
2205A-l10K Spare Actuator Card 
2205A·210K Spare Matrix Latching Card 
2205A-310K Spare General-Puqlose Scamer card 
2205A-610K Spare Low-Level Scannef Card 
2200A-7000/ AU Mufti-Chamel4-Wire Ohms Adapter 
2200A-7001' Connector aod Assembly 01 -7002 
2200A-7002' Remote Scanner Cable (per foot) 
YB021 1m Cable for IEEE-488 Bus 
YB022 2m Cable for IEEE-488 Bus 
YB023 4m Cable for fEEE-488 Bus 
YBOl3 Trigger Output Cable, ·4-Ioot 
YB016 Analog Interface Cable (included wJ220SA) 3-Ioot 
M07-20S-600 1" Rack Adapter 
MOO-260-610 IS" Rack Slides (needs M07-205-600) 
MOO-210-610 20" Rack Slides (needs M07-205-600) 
MOO·2BO-610 24" Rack Slides (needs MOl-205'600) 
· -700r and -7002 bOfh required with 220210 

Service & Support 



Board Testers and Troubleshooters 
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Most electronic equipment designed 
in recent years uses at least one micro

While these 
I to i 

~ lieated equipment at a low cost (such 
as personal computers) , there are drawbacks in trouble
shooting and repairing circuit boards with microprocessors. 
It is very difficult for even highly skilled technicians to find 
circuit faults using conventional troubleshooting instruments. 

Astute manufacturers of electronic products know that 
the long-term success of their products depends on 
effective diagnostics in production testing, and fast , 
economical repair and service. That's why Fluke developed 
the innovative 9000 Series Micro-System Troubleshooter. 
It has proven to be a very cost-effective solution for 
hardware debugging, testing and servicing of up-based 
equipment , using anyone of over 50 different types of 
microprocessors. 

For higher levels of automated testing and troubJe-
shooting in production lines or in service depots, Fluke 
offers the new 9100 Digital Test System, today's most 
sophisticated, most capable emulative board tester. The 
9100 features easy programming and guided fault isolation 
techniques to speed up the testing process. Fluke's 
solutions go further, too , with the 
Fluke 3000 family of board testers for 

I 

manufacturing defects analysis. 
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Board Testers & Troubleshooters 

Fluke's PC board testers and troubleshooters provide you with 
hlgh-cOIlhdence testing lor each phase of the manutactllfing process, 
from receiving inspection through final fac tory tests. You can also 
use our board testers and troubleshootefs to test and debug circuits 
duong the design stage and to Iroobleshool, rework. and repair 
defective and malh.ncllOllIng boards From mitial design through 
productioo ana repair , Fluke helps you do your Job more etieclively. 
keeping your throughput high and YOIoIf manufacturing costs and 
backlog low. 

CIRCUIT 
DESIGN 

AND DEBUG 

Circu it Oasimn Inc! Dloog. 
Use the 9010A Micro- System 
Troubleshooter during the 
design engmeeflllg stage to 
test and debug prototype 
circui ts. SO you'll know they 
function as Intended before 
building them Into a product 

RECEIVING 

VENDOR 

RECEIVING 
INSPECTION 

Receiving IlISpectla_. Use the 
32008 Manulacturing Detects 
Analyzer 10 make sure your 
bare boards are fault- tree 
before they leave receiving 
inspection. ThaI way, you 
won't waste lime and money 
loading good components onto 
defective boards, 

9000 Series Micro-System TroobteshOOters 32008 Manulacturing Oefects Analyzer 
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SUB 
ASSEMBLY 

30508 f lKlCtional Test System 



Rewark, Vou can substantially 
lower your manufacturing 
costs by rewor1<ing defective 
boards instead of discarding 
,hem. 

LOADED 
BOARD 
TEST 

LOllltcf Boud Tul. Use the 
3200B Manufacturing Defects 
Analyzer after compooef1\s 
have been inserted 00 the 
board to quickly locate Opel1S 

and shorts as well as missing. 
incorrect . inverted, dead 
components belore going on 
to the more complex process 
of functional testing, 

9100A Digital Test System 

Sevefal optioos are available 
depending upon your antici
pated wor1<load, the UUT tech
nology, and the desired degree 
of automation: (a) the 9000 
Series, an effective tool in the 
hands of your skilled tech
nicians. (b) the 9100/9105 
Digital Test Systems for 
guided fault isolation, and (c) 
the 3050B Functional Tester 
with the Automatic 
Diagnostics System for high 
volume appl ications. 

FUNCTIONAL 
TEST 

Funcllon.1 Test For low to 
medium volume applicatioos 
on microprocessor·based 
systems, use the 9100A Test 
Station to perform com
prehensive functional tests, 
isolating dynamiC faults with 
the board running at speed. 
Or. for testing products 
combining digital and analog 
circui try. choose the 9020A , 
with an RS-232C or IEEE-488 
interiace, By integrat ing the 

• • • 
PASS FAil REWORK 

MARKETPLACE 

SYSTEM 
TEST 

9020A with a system con
troller and analog test 
instrumentation. you can 
configure your own custom 
ATE system geared to your 
particular troubleshooting 
applications. 

For high-volume 
applications, the powerlul. 
high-speed 3050B Funcliooal 
Tester will give you rapid 
throughput. fully testing an 
entire board for dynamic 
faults in five secoods or less. 
And. if your product uses 
hybrid boards, adding a 
3053B Analog Test Statioo to 
your 3050B will give you 
high-volume troubleshooting 
of both digital and analog 
circuitry, 

Whatever your prodllCt ion 
environffief1t , Fluke board 
testers and troubleshooters 
will handle your toughest 
functional testing challenges 
with conf idence levels 01 98% 
or higher. 

FACTORY 
REPAIR 
DEPOT 

FIELD 
REPAIR 
DEPOT 

INHOUSE 
MAINTENANCE 

FACILITY 

3rd PARTY 
SERVICE 
CENTER 

Rlpllr Depots, Whether your 
repair appl ication is in fac tory 
or field. at a third-party 
service center or an in-oouse 
maintenance facility, you'll 
find the 9000 Series is a 
powerful 1001 to isolate and 
repair the most challenging 
digital faults. To apply the 
same test strategies and 
implement a fully automated 
test and repair procedure, 
select the new Fluke 91 OOA 
Digital Test System, or the 
even more affordable 91 OSA 
designed for test execution of 
automated procedures . 
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Board Testers & Troubleshooters 

Increase Your Produelivily Wilh AHord.ble Board Teslers and Troubleshoolers 

High Conlidenee Tesling From Slarilo Finish 
From initial circuit design and debugging and on through 

receiving inspection. loaded board test , functional tes\. rework . 
and factory , lield , or third-party repair, Fluke board lest and 
troubleshooting equipmeot helps you do your job more effect ively. 
You'll keep throughput high and manufacturing costs and board 
floallow. And when troubleshooting and repair are needed, you'll 
reduce downtime and repair costs. 

Early Deleels Screening in Manul.elUring 
In electronics manufacturing, the earlier you catch a defect , the 

lower production costs will be - and the easier it will be to meet 
production quotas. Fluke's manufacturing defects analyzers. 
functional testers, and digital troubleshooters and accessories 
provide you with high confidence testing at every stage of the 
manufacturing process. Using Fluke board testers and trouble
shooters. you can. 

• Make sure your bare boards are fault-free before they leave 
receiving inspection. so you don't waste tnlle and money 
loading good components onto defective boards. 

• Test your boards after components have been inserted, quickly 
locating shorted. missing. incorrecl. inverted. or dead com· 
ponents before going on to the more complex process of 
functional testing. 

• Perform comprehensive functional tests on your loaded boards 
before installing them in your final system. locating those 
troublesome dynamic faults that appear only when components 
are interacting in sequence and at rated speed . 

• Test hybrid boards as well as standard printed circuit boards. 
isolating analog faults down to the component level. 

Easy Troubleshoollng and Repair 
In electronics servicing. the faster you find the problem. the 

lower your repair costs and downtime will be. Fluke equipment 
makes it easy to troubleshoot microprocessor-based circuits. 
We've reduced both the cost and the complexity of troobleshooting 
these systems. giving you the ability to quickly locate faults in 
either the kernel Of peripheral cirCUitry. In fact, we've made the 
process so easy that you'll be successfully isolating and repairing 
faults the first day. Using Fluke's board testers and trouble
shooters. you can: 

• Troubleshoot and rework defective boards in your production 
facility. lowering your manufacturing costs by reducing both 
repair times and the percentage of waste. 

• Test and service boards already installed in existing systems, 
isolating digital faults down to the compooenllevel. 
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In factory rework centers. factory repair depots, field service 
centers. third-party service centers. and in-house maintenance 
facilities. Fluke troubleshooting equipment and accessory simplify 
and speed-up the fault isolation and repair of the digital Circuitry in 
microprocessor-based equipment. 

Fluke Means Peace 01 Mind 
When you choose Fluke board testers and troubleshooters. you 

choose reliability . Fluke has been designing successful test 
instrumentation for nearly 40 years. and we know how to build 
systems that wilt keep on working under the heaviest loads. Our 
3050B Digital/Analog Functional Test System. for example, has a 
mean time between fa ilures in excess of 1 ,000 hours - a record 
you'll find unmatched anywhere. Our 9005A, 9010A. and 9020A 
Troubleshooters are at work in demanding production and repair 
facilit ies around the world. And the 9100 Series Digital Test 
Systems which are introduced in thiS catalog. have been developed 
in the Fluke tradition to meet the highest standards in reliability 
and performance. 

We also back each product With a commitment to customer 
support - a commitment evident in the breadth and depth of our 
training. in the worldwide availability of our service centers, and in 
the thoroughness of our documentation. When you choose Fluke 
board testers and troubleshooters , you get more than affordable. 
effective equipment: you also gel the peace of mind that comes 
only with a supplier committed both to high-quality products and 
comprehensive support. 

Seleeling Ihe Righi Fluke Produ,l 
The preceding pages will help you find the Fluke board-testing 

products that best meet your needs. The flow chart on pages 240 
and 241 shows you which Fluke equipment is appropriate for each 
stage of manufacturing and service. For your convenience. we've 
grouped product descriptions into four broad categories: 

• 9000 SIri" Mlno·System Troubleshooters. for functional testing. 
rework . and repair of a high variety of microprocessor-based 
products under low-volume conditions. 

• Manuf.eluring Defects Analyzers, for locating faults on bare and 
loaded boards, backplanes, card cages, and cables, before 
going on to funct ional testing . 

• Funcllon.1 Tulers. for high-volume functional test ing. rework . 
and repair. 

• The 91 00 Serlu Dlgll.1 Tut Systems. for an automated functional 
test and guided fault isolation of the digital circuitry of micro
processor-based equipment. 



9100 Series 

Till Fluk. 91 00 Sirles can III put 
to work on virlolily Iny digit.1 ,Ir,ult 
board, qulcklYlllllllflciinlyuarch
Ing out ,Irtult llUlls, Two Important 
Itltur.s, Its Ibility 10 bl lasily 
progllmmed lor lull Guided Fault 
Isolation IGFI) roullnts, plus Its 
unique bolr~ Interllce dlvices, make 
il th. best emul,Ii'll bOIr~ tuler 
IVlitabl1 loeIay, 

igita est ystems 
Speedlll!l Up Circuli Flul1lSGll lion. 

One striking new ieature of the 
Fluke 9100 Digital Test System 
is the innovative 1/0 module, 
which dramatically increases the 
testing efficiency and speed of 
the system. Each 110 module can 
test up to forty independent test 
points - essentially forty individ
lIal probes through which nodes 
can be stimulated or logic levels, 
signatures, frequency and counts 
can be measured . Measurements 
can be taken simultaneously at 

each point . oflering extremely 
fast data acquisition. four 110 
modules can be connected to 
each 9100 System. creating a 
possible 160 test points. 

An optional set 01 specially 
designed clip leads is available 
which clip directly over individual 
chips. All the standard chips from 
14 to 40 points are covered by an 
approprialeclip. Thisaliows direct 
pattern stimulus and response 
measurements lor individually se
lected chips. 

RS·!3! 

Blcause 01 thue luturlS, the 
9100 Serl.s is I ca,t elilctivi 
solullon lor comprehllslv, tlst pro
gram glfler.llon. lor. wl~1 varilly 01 
lest .nd troubleshooting Ipplications 
In bolh prodllCllon .nd SlrYH:llnvlron
millis. 
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Fluke 's 9100A luncHa". as a 
Digital Test System lor both prGQrlm 
glnenllon and uecutlOll_ TIlt exatl
only Flukl 9105A Oigitll Tlst Stltion 
programs generated on the 9100A, 
linking thl ta,.billly of the 9100", 10 
multiple lest situ. 
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Fluke, th' world indlr In ,mull
tlve baird tuling ollm I lotll 
solution for 9100 Serlu uura 10 get 
to th' test modi hst. Included ar. 
specillized training cllSm on pro
gramming, umllllr' on Ilia Irt of 
troubleshooting, support for onr 50 
dinlrenl microprocesaor', lnd mar., 

9100 Oigilal resl Syslem 
• Emulative Board Test: test microprocessor-based digital 

circuitry from the microprocessor outward 
• Automated Functional (GOINO GO) Tests and Guided Fault 

Isolation (GF I) Test 
• Integrated program development environment 
• Automatic functional tests of pP kemel 
• Automatic generatioo of GFI decision tree 
• Support lor 50 microprocessors 
• 110 module and single point probe to "close the loop" in 

measurement or stimulus 

The 9100 Series is the newest member 01 Fluke's family 01 digital 
testers and troubleshooters. It is designed for fast, cost-effective 
automation of your test and troubleshooting procedures for micro
processor-based digital circuit boards. 

9100A 

Included in the 9100 Series are two testers: the 9100A Digital Test 
System, which can be used both for developing test software and as a 
stand-alone test station, and the 9105A Digital Test Station, an 
execute-only tester that can be lIsed to execute programs developed on the 
9100A. 

The 91 aDA offers fas t and easy development of tunctional test and 
troubleshooting programs which stay ahead of the increasing complexity 
of digital boards. Test program design is highly automated, guiding the test 
or service engineer through the development process. Combined with new 
state-ol-the-art test hardware, complete digital board test and repair 
solutions can be created in record time. 

The 91 05A Digital Test Station turns a powerful test solution into an 
economical one. At very low cost , the 91 OSA delivers powerlul automated 
tests. developed on the 9100A, to the lactory llooror service center. An 
easy 10 use interface allows any operator to quickly test and troubleshoot. 
Guided Fault Isolation (GFI ) programs isolate faults to the node level, so 
both functional testing and troubleshooting can truly be automated. The 
9100A and 9105A combine 10 offer unmatched power, flexibility, and 
economy to factory board test and service center repair, 
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Digita Test Systems 
9100 Series 

I/O MODULES 

/ PIA TEST FAil! 

I/F POD 
40 MHZ PROBE 

SBC-U UT FLOPPY 
OMA CTLR RAM CTLR 

CARD 
EDGE 

OR 

PIA 
PLUG/JACK 

"p SOCKET ROM CRT FIXTURE 
CTLR 

COMPREHENSIVE DIGITAL fAULT COVERAGE 

BOlh testers interlace with the unit under test (U UT) through the 
following hardware components 
• A microprocessor imertace pod' the pod emulates the microprocessor 

actions on the UUT. 
• A single-poinl probe to measure UUT responses at any n~e wi,thin or 

beyond the microprocessor kernel: the probe can also provide stimulus 
at any node. 

• 110 modules whICh allow testing of up to 160 nodes Simultaneously 

Tesl Techniques for Every P.~ ollhe Board 
The 91 00 Series can delect and isolate faul ty components on allly'pes 

of microprocessor-based circuil boards. Types of tests include bUilt-in 
functionallesting 01 the microprocessor BUS , RAM , and ROM. The 9100 
Series will also isolate faults in both synchronous and asynchronous 
circuitry and, through its microprocessor interface pods, can emulate a 
broad range of microprocessor chips. Together, these capabilities let you 
test your products more thoroughly and with a higher degree of coofiden<:e 
than ever before - at the design stage. during production, and in the field. 

And. you can automate your troubleshooting procedures with minimal 
programming; the tester's built-in Guided Fault IsalallOn decision tree does 
most of the work. 
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Emul.li" Board Tesling lor Ihe Kernel 
At the hean of Fluke's approach IS a tethmque known as emulative 

board testing - so called because it Involves emulation of the board's 
microprocessor. This technique is preferred by board manufacturers the 
world over for finding faults in kernel Circui try. because it is the only 
technique that tests a board from the "Inside ou\. ~ Conseqt;efltly, it lets 
you locale more laults, more qUickly, than any other approath 

MicrDprDc.ssor inlerhct pods. To emulate the board'S microprocessor. you 
select the mlcropfOcessor Interlace pod that corresponds to the micro
processor on the board Pods are available for over 50 microprocessor 
chips. including the new 80286. All exist ing Fluke microprocessor illler
lace pods can be lJsed With the 9100 SerIeS 

The 80286 Pod with the 9tOOAI9t05A mainframe allows a single 
instruction breakpomt and prOVides 8 K-bytes of overlay RAM . Including 
the advanced pod features (see page 254 for pod information) 

Tot,1 control ot the bu. In addition to containing its own mICroprocessor, 
each pod has its own RAM , ROM , and 110 . making it a complete kernel . 
The pod replaces the board 'S microprocessor, allowing the pod to control 
all bus-related devices on the board. Plugging in the pod also causes the 
clock circuit 01 the board under tesl 10 be channeled to lhe pod's micro
processor. so that tests can be performed With Ihe board running at liS 
normal speed A RUN UUT function allows you to execute programs 
residing in the UUT's memory This allows execution of Initialization 
programs and diagnostics, speeding trolJbleshootmg. 



AulDlIII llc bus-lInl manilorirll. Bus-line monitoring takes place auto
matically when the pod accesses the unit ondef lest. This means that no 
probing is ~essary to lind bus taulls II also means that the pod can 
detect dynamic faults -those that come and go depending on the activity 
being perfomled - as well as sialic fauits 

Bullt·ln BUS, !lAM. In. 110M tlStS. Using the pods. you can quickly 
execute the 9100 Series' buill-in BUS . RAM. and ROM test routines. 
Because these circuils operate the same way on all microprocessor-based 
bo~~ds. you can run these tests as soon as you pili!! in the pod, without 
~nt!ng .any code al all. At I~ concluSIOil of each test , the system reports 
Its hndmgs to the opeJator via sped/ie faut! messages. 

Funclional Tesling Beyond Ihe Kernel 
. AI! 01 the devices int~acing with the UUT may be used to stimulate 

CI~CUltry ~yond the mlcroprocesso,r kernel. Typically the majority of 
stimulus will be generated from the mlcroprOCes5Ofsocket via the interlace 
pod. 

Since tile pod can emulate any activity which the microprocessor on tile 
UUT can Pl7r!orm, function,al testing may be performed 10 the following 
steps. Parlltlon the UUT tntO functlonaf areas, excite or stimufate a 
functional partition from the pod, the single potnt probe Of the f/O Module. 
measure the outpot response from the functional partition and compare the 
response to the expecled response Irom a known good UU1. 

The measurement may consist 01 Signa lUres gathered concurrenlly at 
sever~1 nodes '?'" It may be the cirCUit response measured by the pod. 
Func~lonal test.lng may be automated by l.ixturin9 the nodes cri tical for 
functional testmg 1/0 Modules are available In several termination 
configurations which oller flexible al ternatives to wire an 110 Module ioto 
a test fixture fOf functional testing. 
. The 9100 ~eri~ t~ters provide lIexibility. several ways and altema' 
tl~es to ~xerclse CircUitry on the UUT to perform reliable functional tests 
With a high degree of lault coverage and confidence. 

Node-Drienled Troubleshooling 
If any 01 the built·tn tests Of functional tests indicate that faults exist. 

your next step. IS 10 perform node-oriented troubleshooting 10 Isolate the 
fault to a particular component. One of the tes t techniques used 10 this 
process is signature analysis, in which the electrical "signature" 01 a node 
on the unit under test IS compared with that of the same node on a 
~nown-good , board. Other response factors may also be compared, 
Including logiC levels, event count , and frequencies. 

flO modulls for npl ~ f.ull lso1.tlon, Oneal the innovations offered with the 
9100 Series IS the new type 01 Clfcuit tnterlace device IOf node-oriented 
Irouble~oottng . the 1/0 module. This module, which lets you test all pins 
on a chip at once, provides a quick means of detecting and isolating faults 
for Signals up to 10 MHz It wQr\(s With both synchronous and 
asynchrooous circuitry, on or 011 the bus And. because you can use up to 
lour 1/0 modules at a time, you can test as many as 160 Pins 
simultaneously_ 

Modules may bechpped directly over the chip via a DIPclip, available in 
cOl'lligurations ranging from 14 to 40 pins. Or you can use the 9100 Series 
20-hne flying lead module to develop your own custom connections, 
connecttng the tester to the board edge, a bed-ol-nalls fixture Of a 
customized test fixlUfe ' 
T~ 110 modu~e lets you use a vanety 01 test techniques. You can use II 

to drrve a node high Of low Of to stimulate it with a stnng 01 data patterns 
I! can also gat~ a :'fIde r~nge 01 response data, Including taking a node's 
Signature. sensmg Its logiC level, and counllng activity on the node -
either frequencies orevents. BUilt-in clock connectors let you synchronize 
t~ ~ule to an external ctock when Iroubleshooting asynchronous 
CirCUitry. 

Slng,I.-polnl ,robe lor b l gb - Ir,~ulncy l ignlls. You can use the Single-point 
probe Instead 01 the 110 module for higher-frequency signals, up 1040 
MHz. You can also use it for parts 01 the board that cannot be accessed 
with an 1'.0 module .. Like the 110 rT1?dule, the single-point probe can be 
used to drive a node high or low. to stimulate a node, and to gather various 
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types of response data II can take Signatures. sense logic levels, and 
count events or Irequencles An external clock module provides leads fOf 
testing asynchronous CIrCUitry 

Get as much - or as IiUte - automation as you want. 
With the 9100 Senes, you choose the degree of automation you want · 

Immediate Mode. fOf manual operation: GUided FaUlt Isolation for 
complete alltomation of the troubleshooting process: or Unguided Faul t 
lsolatioo. lor serlll-automated troubleshooting. If you do decide to 
~ut~ate , you'll lind thai many 01 the 9HIO Series' specialleatures
Including the programming wQr\(station. high-level programming language 
and built-in Guided Fault Isolation decision tree - make the procesS 
easier and laster than you ever thought possible. 

Manual operalion lei. you .Iart lesling immedialely. 
Immediate Mode lets you beglll using your 91 00 Series tester the first 

day you get it. without having to wflte any program code at all With the 
pod connected. ~ou ca~ complete the built· in kernel tests Then you can go 
on troubieshoollllg , uSlllg your knowledge of the unit under test to guide 
you The maillframe keypad mcludes both hexadecimal and alphanumeric 
keys, so you can manually enter whatever data is needed . 

To troubleshoot m Immediate Mode, select the lirst node you wish to 
test and attach the selected interlace device (110 module or probe). Then 
synchrOnize the IIlterlacedevlce to the appropriate bus cycle. Next . key in 
the stimulus data and measure the response The 110 Module and Probe 
measurement results afe shown on the malnframe's three-l ine display In 
the case of the smgte-pomt probe, color annunCiators on the probe itself 
mdicate logiC levels high, low Of tn-state 

After completing the testing of the first node. you select another node 
~nd repeat the process When you locate theclfcuit at which the input data 
IS good_ but the OUlput data IS bad, you havtsuccessfutly isolated the fault. 
. ObViously_ to be able to wOfll effectively IfIlmmediale Mode, youneed a 

high degree of lamlllaflly With the board under test - both to detemllne 
the best probing sequence and to recognize whether the response is good or 

"" Fully aulomatic opera lion guides Ihe operator from start to finish. 
The 91 00 Series' Guided Fault Isolation capability allows full automa

tion of the troubleshooting process. In this mode, the OperatOf enters no 
data and "!lakes no ~isions . All fleCessary data - stimulus routines, 
reference lists, parts lists, known-good responses. and interconnectivi ty 
informat ion - are cOl'llained in the program. The system tells the operator 
what to do at each step 01 the process and interprets all response data. 
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Once a Glllded Faulltsolallon p!'ogram has been written, the only action 
required to Initiate It. IS to tell the system whICh nodes are suspe<: ted of 
being taully. so It will know where to stan the node-oriented Irooble
shoollng This InfoonatlOll can either be entered by the operator Of passed 
to the GFI program 'rom a PflOf functional test 

At each step of the process, the system tells the operator which node to 
probe. using a graphic display to assist in locating the pin in questlOll As 
soon as the operator Indicates thai the Interlace device is attached. the 
system runs the apPfOprl3te stimulus program, reads the response, and 
compares It With t~known·good response for that node. If the response IS 
gOOd. the system directs the operator 10 lhenex\ suspect node. If it is bad, 
the system uses its bUilt-in back-traCing algorithm, together with the 
relerence data in liS files, to locate the Chip driving the input to the bad 
~ode , This process continues until the system has Iraced Ihe fault back 10 
lIS source 

A key advantage 01 the syslem'S Guided Fault tsolation capability is 
thaI all operators can benefilirom the knowledge of your most !l}(perienced 
test eng meers Once your test ef1gineers write the Guided Fault Isolation 
procedures, lower-level operators can exe<:ute them, saving you consider
able labor costs 

S~ml ·aulomatlc optnUon III. yau cboose Ibe troubllshooti,. Uljuenc.. For 
setm·automallc troubleshooting, you can use the gt 00 Series 10 perform 
UnqUided Fault lsolallon ThiS mode IS like GUided Fault Isolation. except 
thaI 10e operator decides wt\lch node to probe However, much of lhe 
manual achvlly IS removed Irom the process, so you can Ifoubleshoot more 
rapidly 

Ooce a node IS selected, lhe appropriate slimulus roullne IS executed 
and lhe results of the stimulus are displayed along With a suggesllonon the 
next node 10 probe You can either take thesuggesllon or type In a node of 
your own choosmg In Ihls way, the operatOf gUides the fault Iracmg 
procedure 

For experleoced troubleshooletS who preter to follow their instincts 
rather than movmg through a set troubleshooting sequence, Unguided 
Faull lsolallon IS the best technique 

The 9100A Programming EnvironmenllWilh Option ·0041 
From its built-in back·tracmg algOrithm 10 Its easy-to·use programming 

language, the 9100 Series lets you develop tuny automated test and 
Iroubleshooting routines 10 a maner of days or weel<s. as opposed to the 
monlhs of development lime required by many other systems. 

BU!I!·ln GFI decision Irfl . T~e. 9100A's specially deSigned back-tracing 
algon,lhm makes all the de<:ISlons about Ihe troubleshooting seqliellce, 
allowmg Ihe programmer to enter the necessary Inlormation in simple 
data-base formal and a sllmulus program for each of the nodes on the unit 
under tesl . Informal Ion IS stored In live kinds of liles: 
• Stimulus progr'nII 10 lesl lie" Rode. The programs are designed to reveal 

all poSSible faults lhal could cause a parlicularnode 10 lail . They don'l 
need to be elaborate, however, In many cases, a series of reads Of 
Writes at the appropriate address IS sufficient. 

• KlIGwn.good rUjlOISU 10 compm willi UUT rlsponsu. After developing a 
stimulus Pfogram lor a node. Ihe programmer can use it on a 
known-good board 10 determme what a good response looks like. For 
each node. the programmer can select the most appropriate type of 
respon~ signature. logIC level. Irequency count, or evenl count. An 
Iflteractlve program PfoVldes gUIdance In developIng these liles. 

• A r'ftrene. IIsl filiting Ih .,vitt number to Ibe type Dlllrvic.. This is a 
Simple mailer of linking each deVice reference number on the UUT to 
the Iype 01 device used (e.g., U2:: 211 4). so the system will know 
which part to look up In the parIs library. 

• A Jllrts library 1/111 upilln, t", f.l.tlonalt lp 01 inpul pins to lIulpUi pins. GFI 
reqUires a parts library Wi th a descripllon of each part on lhe UUT. A 
~rt description specifies all inpul pins which are related to each output 
pin A library 01 the most common parts IS provided with the 91 00 
programmmg software. A field-oriented editor allows yoo 10 add 
cuslom parts or other parts not included in the standard library. 
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• Interconnecllvlty dll •. Indlc.ll f1g whlc~ devices and pins mike up euh node. 
The back·tracmg algOfllhm uses thiS Inlormatlon to Isolate the faLiIt 10 
a smgle compooent If thiS Ifltormatlon already eXists In a CAO/CAE 
hie you may be able to download It directly, savlflg data-entry llIne 

S~.eill ttslluRuag •. The9100A uses a programmlflg language designed 
specifically lor developmg test and troubleshooting routines. Its command 
list inc(){porates all of the 9100 functions, program control constructs, and 
allowed variables. maklflg It a well-rounded language for writing tesl 
Pfograms 

Numerous feaTures are deSigned mto lhe Pfogram to make the 
programmer's lob easier Key among these are 
• PrOVISion lor defaLiIt enlrles on most commaflds, Simplifying the 

process of creallng test routines 
• BUilt-in fault handlers that you can Iflcorporate 10 your rOUllnes (You 

can also choose to override these built-In lault handlers With 
cuslom-created ones) 

YOiJ can wrlle fooctlonal tests IOCorporatlng the microprocessor 
interface pod. 110 module. and probe A debug9er IS proVIded With 
breakpolflt and Single Slep capabilities to help you quickly locate any 
problems You can also write administrative programs - for example, to 
track board failures and the associated laulty components fOf lulure 
analysis 

Programmmg for the91 ooA IS performed Ihrough an BO-column. 24-line 
CRT and a standard computer-style keyboard The keyboard also includes 
nine soft keys With buil l 'ln functions to speed program development 



2Mb lorll memory t~DUIliI~y 500Kb 
of w«I<ong 1\'ItITIOI)') lel~ you dMIop 11/(/1' 
appioC'i!lon$ TJ\e 9105A has 15Mb ......, 

-, 

f ,Ye sol!-ktyS arf 1/Stf'",ogriltlWnable III 
Guided h ulll$oObllOO RI Ungo>lled FiOIl 
IsoIallOt1 MOOt$ In IJI'WI'II(I'ire MOde 
Del~1 y~ oj 'hese keys are 
Sotl·key~ilf~onr .... tlllltom 
hne 01 \/'Ie IIY«- hn, dISplay 

Power1u1 MOIOf1lli 68000 mcroprocessor 
JIIows 1<1$1 exeMoon 01 ~llesls \ 

MICfOCI!OCtS5CIf poCI gt'ItS you Gorttl a.!1IOI 
ot tfle ~oc.es5OI bu$ cnulI,.., Poets 
iIHI aYII~ to! '"III! INn !IO l!IIQ'oc.-o
_ etMps. onduI:Iong the new 110286 

5.-poIlII pr«Ie/pber can IIIN$(Q $10" 
IIIIfs up 10 . 0 r,U\! and lI!oeUle slmJ1u$ 
~ up 10 35 kHz The pmbe " pame
ulatly useluilOf 1IOrtK1ft5 of 1M board IIIaI 
cannot be ilCCessed With troe 110 module A 

" " , 

16 nex~1 keys ,1S well ,1S ~

IUIII!OC b)'s allow PlDgf;!l!Jf!ll!fl to USlIy 
respood 10 system ~IS 
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1'11'0 AS·232·C 5ef~ ~5 allow data 
tl'allSler to and lrom the tester One IS 
l$OIiled. lor lISe with lhe UUT nw 
non-ISOlated pilf1 as lypocaHy used lor 

/~llOOt;:;;:;~~I~~': 
'''', 
lG-Mb II¥C alsk allow$~1 SIIU!jI! 

t
OII!UIIPIe~ tSundirdon!UOOA , .,,, 
Alnlnaalon lIt5!IIay ... ~ SCailA 
(BUSY STOPf'ED RUHUUT), snoww1'81 

1$ tieing iICUSSed iItId .'IO'C'II1: \I'Ie 
Iy,ul"",t)' of more display 1Ill000000lKln 
(MORE SOfT KEYS. MOREINfORMA lION) 

HelP key prOyt<leS conltll-onented help 
11 Ilnf\'II!Idoatl MOOt 

MOde conTrol keys cafmol appIlC3hOfl ot 
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An 110 moOOIe lets 1'00 lesl ~ 10 . 0 ptII5 at 3/ 
tl5UOUIW'leS LOOII. Repeat.Stop. Coot1rlJe 

=- once HaJ1dy OI P clips. used 10 a1taclllile _. 
moOJIe 10 the dup. are a_all. 111 III 
popular PII1 tOfI1ovurallOl'l5. from , 4 Itwaugh 
40 p<fIS Up 10 four modules IniIY be used 
"lI'Iultaneowy. allowong \'01110 test up 10 
160 IJIII'S it I IIfII! 110 M~ tOfIlllI1 
eJtemal dodc COI"fIIICltcn I~ IIlIltJIes/"IooI
II1II asyndnolous tIftUIlry 

/ 
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The 91 05A Test Program Execution 
The 9105A 15 an execute only version of the 91 OOA It perlorms the 

same Immediate mode operationS as the 91 (lOA and II will execute aU 
programs wrllten on the 9100A but you can not wnte programs with the 
910SA It has 1 5 Mbyte of RAM rnemoryspace and two floppy disk drives 
rather than a hard disk drive 

Applications and Programming Support 
Fluke's application and programmmg support programs are designed 10 

meet the needs of a Wide variety 01 users. 
AppllcrlioM courn. The 9100 Sefies OHefS yOlJ a choice 01 test 

techniques as well asa varie ty of CIrcuit-interlace devIces The best choice 
for a particular situation depends both on the type of circuitry involved and 
on your objective ~ Iunctional test. taul! isolation, etc) Fluke's applications 
course shows you how 10 apply the 91 00 Series to a Wide range of ClfCUltS 
commonly found In microprocessor-based systems. so you can select the 
most appropriate test techlllque and Interlace device lor each applicatIOn. 
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Progrlmmlng coulle. Programming the 91 00 Series is easy. but you may 
ShU benefl! Irom 9U1dance In how to develop effechve Guided Fault 
IsolatIOn roultnes for different types of test and troubleshooting pro
cedures Fluke's programming course wi ll help you get the most from the 
system's GUided Fautttsotation capabilities 

Contllet consulting Ind progllmming, Fluke's contract conSlJiting and 
programming services offer stili other options for applications and 
programming SlJpport You can contract with us for consulting help as you 
work on your own applications and programs, or you can have us Simply 
develop programmed rOUlloes for you, customiZing them tOyOUf particular 
products and procedures Contact your local Fluke representative for 
availability 

Maintenance Support. 
Worldwld. network of t"hnl~ 1 nnters, Fluke's worldWide network of 

lechlllcal centers makes 1\ easy for you to maintain and service your 
system, no maUer where your operation IS located 

St,ddlr. Wllndly, Your 9100 Series tester comes With a 9O-day 
warranty, Including both time and matellals Warranty service IS available 
at any Fluke technical center. worldwide 



MlintenlnCB oplions. After the expiration 01 the warranty period, you have 
a choice of several maintenance options: 
• A flat-rate repair price (available in the U.S. only). 
• An annual maintenance agreement , covering service and repair at any 

Fluke technical center. 
• An annual on-site maintenance agreement. covering service and repair 

at your location. 
• A module exchange program, allowing you to swap defective moduldes 

lor good ones at a lower price than il you just purchased the new 
module. 

9100 fealu,es 
Mainframe: 20 Mbyte Hard Disk lor program development and storage 
(910DA). Single (91 aDA) or Dual (91 05) 3.5 inch 6a7 K' byte MicroFloppy 
Drives lor software loading, storage and copying. 16 bit fJP with 2.0 
Mbytes (91 GOA) or 1.5 Mbyles (91 OSA) of intema! RAM for program and 
data storage. Plug-in slots lor 1 pod and 4 Parallel 110 Modules. Dual 
RS-232 Interfaces. 0Ile system referenced, Ofle earth referenced. 
Display: 3 line, 42 characters vacuum fluorescent dot matrix with graphics 
capability. 
K81'J11d: User keyboard allows access to all funct ions. Seldom used 
func tions are called with soft keys. 

Bullt·ln Tun 
RAM: Allows selection of one of three possible tests for finding faults 
associated with RAM circuitry. 
ROM: Reads ROM and computes CRCs and compares with stored CRC, 
Bus: Checks the integrity of address. data and COfltrol bus. 

Buill·ln Troublu hooling FuncliollS 
R.ItI: Reads data from a specified local iOfl. 
Write: Writes data to a specified location. 
Toggl.: Toggles a specified data. address or control bit 
Ramp: Ramps the data or address bus over all possible vallleS witn a 
specified starting value and a mask of bits 10 be ramped. 
Rotale: Rotates right a specified starting data word through all possible bi t 
positions, 

Probe 
Fellures: CRC signatures with external clock. start . stop, and enable; CRC 
signatures with external clock, start, and stop generated from a 
programmable number of clock pulses allerstart ; CRC signatures with the 
clock from the pod sync: 24 bit transi tion counting using external start , 
stop. and enable; Frequency measurement to 40 MHz: Clocked 3-state 
logic level history using external clock . qualified with start. stop, and 
enable; Clocked 3-state logic level history using microprocessor pod sync 
clock; Asynchronous 3-state level history in all modes; Selectable 
thresholds for TIL. CMOS, and RS-232 levels; Three logic level indicators 
on the handheld probe body: Probe output drive for high . low or toggle 
synchronized to pod sync, extemal clock orfree run : Probe response button 
to signal the mainframe to gather response data; j p Common lead fused for 
both the probe and clock module to provide ground fault protection, with 
blown fuse indication. 

Soltw.r. 
Progr.mmlng: The user creates and debugs test or troubleshooting 
procedures with the programmer's station optiOfl. This gives the user full 
access to a screen oriented editor and integrated procedure debugger. Test 
procedures generated Ofl the 91 DDA can be transported and executed on 
other 9100A/9105A systems via the 3.5 inch micro-floppy media. 
lugulg. : The test language, called Tl /t , is used by a test engineer to 
specify automatic test and troubleshooting procedures. Tl/I is an easily 
read high level language designed for complete control of the functional 
tes t and GFI test environment. The language includes the 901 OA language 
testing concepts. Enhancements are provided in the area of fault handling, 
UUT initialization and interface to GFI procedures. 
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Edit/Debug: Procedure editing and debugging are integrated to present a 
unified means of testing and modifying procedures. Tile editor is screen 
oriented. and always provides the user with a current picture of the 
procedure being edited, The debugger provides many features such as 
break-point. tracing and access to variables by name. 
Guided Probe/ Clip Troubleshooting: A menu-driven software package makes 
it easy for a technician to specify node list information and accumulate 
signatures from a good UUT. During troubleshooting , this information is 
used to guide the operator. The operator is told where to place the probe or 
IC clip to track down the fault . 
Execullng: The procedure execution environment on the 9100A and the 
91 05A are identical , Procedures generated on the 91 ooA will also run on 
the 91 05A. Proce<lures are transported from the 9100A to the 9015A on a 
3.5 inch micro-floppy disk. 

Manu.ls 
Gatling Stlrted: A description of the parts of the 9100A/91 D5A, what they 
do, how to connect them, and how to power up. 
Automlted Operations Mlnull: How to run pre-programmed test or trouble
shooting procedures. 
Technical User's M.nnl: How to run built-in tests and manual or 
pre-programmed troubleshooting procedures, 
Applications Muu.l: How to write test or troubleshooting programs using 
the 91 OOA's TlIl progralTYTling language. 

9100A/ 9105A Eleel,ical Speeilications 
Silljfe Point Probe Input Thresholds 

TIl CMOS RS·232 
5.0V 5.0V 30V GUARANTEED HIGH 
2.6V 3.711 32V h;gh Of invalid 
2,2V 3,3v 2,8V GUARANTEEO INVALID 
1.011 1.2V -2.aV low or Invalid 
0.6V o.av -3.2V GUARANTEED LOW O,OV O.OV ·30V 

Input Impedll\CCl: 70 kO shunted by less than 33 pF 
Dltl Timing for Synchronous Measunm.nts 

Maximum Frequency: 40 MHz 
Minimum Pulse Width (H or l ): 12_5 nsec 
Minimum Pulse Width (tr i-state): 20 nsec 
Setup Times 

Data to Clk: 5 nsec 
Start , Stop or Enahle to Clk: 10 nsec 

Hold Time 
Clk to Enable: 10 nsec 
Clk to Start or Stop: 0 nsee 

0.11 Timing lor AsynchrollGus Measurements 
Maximum Frequency: 40 MHz 
Minimum Pulse Width (H or l): 12.5 nsec 
Minimum Pulse Width Invalid (Xl 

TIL or CMOS: 100 nsec ± 20 nsec 
RS-232: 2000 nset ± 400 nsee 

Trllllilion Coullling 
Maximum Frequency: 40 MHz minimum 
Maximum Count: 16777216 +overflow 
Maximum Stop Count : 65536 clOCKS 

Fr8CIuency MUSIIrem.nt 
Maximum Frequency: 40 MHz minimum 
Resolu tioo : 20 Hz 
Accuracy: ±250 ppm ± 20 Hz 

Dulput Pul ser 
High: > 3.5V @2DOmAforlessthan IDIJS;@ I %dutycycle > 4.5@5 
rnA continuously 
low: <'8V @200mAfor lessthanl0p'S:@ I %dutycycle <'4V @5 
mA continuously 

Cto~k Mllllul. Specifications 
Input Threshold: 1.6V ±D.2V 
Input Impedance: 50K shunted by less than 10 pF 
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Cloc:t. Stlrt, Stl,. I11III E .. ~I. I.,.. SpIIII 
Maximum Repetition Rate: 40 MHz 
Minimum Pulse Width: 12.5 nsec 

118·232 IId.r1Im 
One isolated (system referenced) 
One non·jsolated (earth referenced) 
Baud Rates: 110, 134, 300, 600, 1200, 1800, 2400, 4800, 9600, 19600 
Parity: Odd, even Of oone 
Data Bils: 5, 6, 7, or8 
SlOP Bits: 1. \ .5, 2 
XON/XOFF (Clrl-SIGtrl-C): Disable/enable 
Clear to Send: Disabie/ellable 
New line: Carriage Return/Line Feed or Carriage Return 

General 
Oprratlng Tlmpentur.: SOC 10 270(; 95' RH maximum (non-condensing): 
27"C 10 4DOC; RH decreasing linearly from 95' 10 50'\ (non-condensing) 
S"/ Shlpplng T ...... ,.: -2O"C to 6O"C; 8" 1080'!'0 RH , non-condensing: 
mitro-1!oppy media limited to SOC 10 60"C, 8 10 80' RH non-condensing 
lilli Valllg.: 90 10 132V ae 47 to 440 Hz; 180 to 264V ae 47 to 63 Hz 
Powlr COIISIIllptioll: Mainlrame. 1 SOW max; monitor. SOW max 
Silt: 

Mainframe: 14.0em H x34.3emWx SO.8emD (S Smx 13.Sinx2Q.0 in) 
Monitor: 3OS.3an H x335,3 anW x 33O.0em 0 (12.02111 x 13.2 in x 13 in) 
ASCII Keyboard: 5.02 em H x2t .15cmWx47 2em 0 (2 0 inx8.33 inx 
t8.S1 in) 

Wligllt: 
Mainframe 40 kg (18.2 fb) 
Monitor 40.9 kg (18.6Ib) 
ASCII Keyboard 1.59 kg (3.5 Ib) 

S,te..,. Designed to meet the following safety standards, ANSI / UL 478. 
IfC 348. IfC435, and CSA 5568 

Options 
9100A·003 Parallel 1/ 0 Module 
Fe,'urlS: 

CRC signatures with external Start , Stop, fnaille clocked on pod sync 
or external clock . 

CRC signatures with stop derived from a programmable number of clock 
pulses after Start , (with TU1). 

Enable can be derived from the external enable line, or from Pod Sync, 
or can be forced true. 

Programmable slopes on clock, start, stop, and enable. 
CRC signatures can be taken during overdrive. 
Transition counter gated by external Start , Stop, and Enaille. 
Frequency measurements to 10 MHz. 
Clocked level history using external clock; Qualilied with Start , Slop. 

and Enable. 
Asynchronous level history. 
Drive of any arbitrary ~altern of 0, I , or 3-state. 
Comparison of any arbitrary 40 bit pattern with a programmable 40 bit 

pattern of Os and Is. True comparison available as a fault within TLIl 
programs or asa message during immediate modeoperation. The hardware 
signal (DCE). is also available on the outside of the 110 module. 

logic thresholds switchable between CMOS and TIl. 
Family 01 DIP and SMT togic clip modules withresponse button to start 

response gathering. 
Common lead fuse protection. lor gound lault protection with blown 

fuse indication. 
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Ele,lr;,,1 Spe,jfi,alions 
Olb Oulput SprcIllCiIlOM: 

Current , time > 10 mS: ± 200 rnA 
Current . < 10 mS. ±2A 
Pattern Rate. I module driven: 35 kHz 
Pattern Depth . (1 module driven during 10 mS high currem pattern drive 
mode): 256 patterns 
Max current . per pin (driving high): 275 rnA 
Max current . per pin (driving low): 150 mA 

0,1, Input.; Input Impedance: 50 kO min 

Input Thllsholds 

TTl tMaS 
SOV SOV 
26V J4V GU3l3flteed HIGH 

high (I( invalid 
21V 29v Guaranteed INVALID 
>OV I2V low (I( Invalid 
06V 08V Guaranteed LOW 
OOV OOV 

Clock. Start, Stop. 1l1li Ellbll illputs: 
Thresholds logiC low 0 8V max, LogiC high 2.0V min 
Input Current ± I IJA 

I.plll/ Outpul ORMIIlg. Prottcti o~: ± 15V lor one minute maximum. any Pin. 
one at a time 
Trlnsilia~ COIInt.r 

Max Frequency 10 MHz minimum 
Max Count (Transition Mode) 8388608 COUlltS (+overftow) 
Freq AccU4'acy (Freq Mode): ± 250 ppm ± 2 Hz 

Stop COIInter 
Max Frequency: 10 MHz 
Max Count: 65536 clocks 

Clock: 
Max Frequency: 10 MHz 
Min Pulse Width: 50 nsec 

Timing lor SynchralMlui Musunmlnt, 
Max Frequency 01 Clock 10 MHz 
Max Frequency 01 Data: 5 MHz 
Data Setup Time: 30 nsec 
Data Hold Time: 30 nsec 
Minimum Pulse Width (Data): 75 nsec 
Minimum Pulse Width (StartIStop/ Enallle/Clock) : 50 nsec 
Start Edge Setup Time (before clock edge. for clock edge to be 
recognized): 9 nsec 
Stop Edge Hold Time (after clock edge. lor clock edge to be recognized): 

10 "'" Enable Setup Time (before clock edge. for clock edge to be recognized): 

o "'" Enable Hold Time (after clock edge. for clock edge to be recognized): 10 

"'" Oltl Timing lor AlynWonoua Mmur,"""" 
Max Frequency: 10 MHz 
Minimum Pulse Width (tugh or low): SO nsec 
Min pulse width (tri-state): ISO nsec 

Om COIllPU' E~1II1 10CEI; Min pulse width of Data and Enable 75 nsec 



Models 
91000vsys Digital Test ProgramnllflQ System 

9100A Digital Test System 
-004 Programme(s Station 
-003 Parallel 110 Module 
V9100A-QCS Dip Clip Set 

9100A Digital Test System 
Probe with accessones 
Clock Module with accessories 
Manuals 

Getting Started 
Automated Operations 
Technical U~rs 
Applicatioos 

System Soltware Disk i'1 and *2 
Master User Disk 
YB091 10 Micro-Floppy Disket tes 
One 2-0ay Traming 

9100A-004 Programmer's Station 
Programmer's System Disk 
Mooochrome Monitor 
Manuals 

Programmer's 
Tl/ t Relereoce 

Video Card (monochrome conllg ) 
Video Cable 
Programmer's Keyboard 
One 5-0ay Traming Cerllflcate 

9100A-005 Programmer's Station 
Less Monochrome Monitor 
Programmer's System Ols!< 
Manuals 

Progfammer's 
lUI Relereoce 

Video Card (color conlig. IBM color compatible) 
Programmer's Keyboard 
One 5-0ay Training Certificate 

9105" Digital Test Station 
Probe wilh accessories 
Clock Module with accessories 
Manuals 

Getling Slarted 
Aulomated Operali(H'lS 
Technical Users 
Applicali(H'ls 

Syslem SoU ware Oisk II and '2 
Master User Disk 
V8091 10 MlclO-FIoppy Dlske!1es 

Digital Test Systems 

91 00A/ 91 05A Oplions 
9100A·003 Parallel 110 Module 
9100A·009 Monochrome Video 
91 OOA·OII Color Video Card 

91 05A Oplio.s 
9105A-007 SI2K Memory Expansi(H'l 
9105A-008 Real-lime Clock 

Accessories 
YB09 1 35 Inch Mlcro·FIOPPY Dlskel1es 
Y9100A·140 High Duality Dip Clip Module. 14 Pin 
Y9100A·160 High Duality DIp Clip Module. 16 Pin 
Y91 0oA·180 High Duality DIp Clip Module , 18 Pin 
Y9100A-20o High Duality Dip Clip Module, 20 Pin 
Y9100U40 High Duality DIp Clip Module, 24 Pin 
Y9100U80 High Duality DIp Clip Module, 28 Pin 
Y9100HOO High Duality DIp Clip Module, 40 Pin 
Y9 100A·148 SO Clip Module. 14 Pin 
Y9100A·16S SO Clip Module, 16 Pin 
Y9100UOS SO Clip Module, 20 Pin 
Y9100A·248 SO Clip Module, 24 Pin 
Y9 100A·20L Flying lead Module, 2{Ilead 
Y9100A·Oe8 DIp Clip Set 

Service & Support 

9100 Series 
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Micro,System Troubleshooters 
9000 Serl" 

RS-23? 

9000 Series Micro-Syslem Troubleshoolers 
• Preprogrammed kernel test routines 
• Simple peripherallroubleshooting 
• Keyboard data entry 
• 32-digil display 
• Power-up self-test 
• Keystroke programming (9010A only) 
• language compiler optional (9005A and 9010A) 
• Communications interface (RS-232C is optionallOf 900SA 

and 901 OA; either RS-232 or IEEE 488 is standard lor9020A) 

Speci.1 Fu.clions 
(A) Preprogrammed functional tests, ollef structured test ing and 

troubleshooting of thepp's BUS. RAM, ROM and 110 Register5. 
(B) TROUBLESHOOTING functions read, write paUems used lor 

programming and stimulating peripheral devices such as PIAs, crcs, 
UARTs, etc. 

(C) Optional RS-232 controls for easy downloading of programs and 
test results to storage mediums, printers and other testers at remote 
locations. Opliooal tEEE-488 lor computl!f cOl1trolier operation (9020). 

(0) TAPE deck cOl1trols for storing and reading programs and UUT 
memory maps with the mini-cassette. 

(E) LEARN function which is used on a nowngood" system, ' inds and 
maps RAM , ROM and readlwri table 110 addresses. 

(F) Hexadecimal entry of address descriptors. 
(G) MODE control of tests and programs. 
(H) TEST SEOUENCING and ARITHM ETIC keys fOf creating unique 

user-genl!fated test routines. 
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(I) PROBE controls used lor synchronizing the troubleshooting probe 10 
JiP cytles and 10 drive nodes high andlor low. 

(J) Pod design provides fOf easy servicing. Extensive inptJl protection 
prevents damage to the pod 'rom common accidental abuses such as 
plugging the pod jn10 the socket backwards. Plug is inserted in to socket on 
pod for self-test. Pins can be protected there when not in use. 

Parti.1 liSI 01 Processors Supported 
1802 6802NS 8035 8050 8741 Z800t 
1804 6808 8039 8051 874tA 18002 
1805 6809 8040 8052 8742 Z8003 
1606 6809E 8041 8080 8744 Z8004 
6502 80t86 8041A 8085A 8748 Z80A 
6800 80t88 81)42 8085-2 8749 lSOB 
6BODO New 80286 8044 B086 875t 
68010 8031 8048 8088 9900 
6802 6802 8049 8344 8032 

The 9000 Sl!fies Micro'System Troubleshooters - 9005A, 9010A, and 
9020A - are among the most comprehensive troubleshooting instruments 
eVI!f developed lor locating faults on microprocessor-based systems. They 
include built-in preprogrammed test routines fOf checking the entire 
microprocessor kernel: bus. RAM. ROM. and 110 Included is a trouble
shooting probe that you can use either to mOflitor logic action on a 
node-by-node hasis or to inject stimulus pulses. 

The three troubleshooters diller primarily in their programming and 
system capabilities. 

1M 9010A is a sell-cOl1tained, programmable model that lets yoo 
develop your own customized test programs. Using the 9010A. you can 
perfonn specialized guided fault-isolation rootines on any portion of a 
board'S digital circuitry. 

TIl. nonptogrlmmlbl. 9005A includes the same built-in tests as the 
9010A but cannot generate new test routines. It can, however, run test 



Micro~System Troubleshooters 

sequences developed on Ihe 901 OA and downloaded from a minicassette 
tape. With the optional R$-232C in terlace. you can also download test 
sequences directly from the 9010A Of a host computer. Typically, you 
would develop guided fault·isolation programs at a centrallocalion. using 
a 9OIOA, and then run the programs at remote sites on 9005As. 

n. 90Z0A. designed for systems use, runs test programs wrinen and 
stored in a system controller or other computer You can also combine the 
9020A wilh other lest instruments to troubleshoot complex micropro
cessor-based products with special measurement and control problems 
The 9020A!las no programming keys or casselte tape capability, so lest 
sequences must be exocuted through the RS·232C or IEEE 488 port 

Read/Writ. Emulation 
The 9000 Series Micro-System Troubleshooters eliminate tedius. 

manual probing techniques. Instead, they take control of the unit under 
test by plugging into its microprocessor socket. They thell emulate the 
actions of the microprocessor. both reading data trom and writing data to 
the umt's RAM , ROM, and 110 addresses 

Built-in Tests 
Fluke has laken the trouble 01.11 of verlfymg that the kemel- the heart 

of the microprocessor system - IS operating prope.ly, by Including built-In 
kernellests In all the 9000 Series Troubleshooters These tests. initiated 
by a smgle keystroke. check the electflcat mtegnty of the microprocessor 
bus. the read/Write capability of the 110 registers. the data In ROM . and 
RAM operation A fifth bullt'm test prOVides more extenSive RAM tests 
when necessary. checking for pattern'sensltlve failures 

The five tests, which cover more than 50\ of the compooents on most 
boards. check for the problems that are often the most dlfllcult to ldeilhly 
and Isolate - mcludlng !allures thaI lock up the microprocessor bus Evel1 
II the troubleshooters had no other capabilities, the lime saved by these 
built-m lestS alone would more than lUShly their cost 

01 the live bUilt-m tests. you should run the bus lest first, slOce It 
verities the mtegllly of the microprocessor's baSIC commumcallon 
netwM To test theremall1ller of the kernel. you need to eI1ter the locallOO 
01 RAM . ROM . and 110 for the umt under test , so the troubleshooter will 
know what addresses to read from and wllte to You can enter thiS 
InlormahOfl manually through the !ront-panel keyboard or download 11 
from a minicassette - or, il you have the RS-232C Interface. you can 
download It from a host computer or system controller II address 
rnformatron is not readily avarlable from Ihe uM'S documentatiOfl. there is 
a LEARN algOrithm to let you generate a memory map from a known-good 
board Once eI1tered. memory-map InfOfmatiOll can be stored on a 
mrmcassette lor later use (9005A190IOA) 

Beyond th. Bus 
The 9000 Series Troubleshooters aren't irmited to finding bus-related 

problems: they can also Isolate failures in synchronous circuitry ootside 
the bus. The troubleshooting probe that comes with the 9000 Series will 
help you track such oll-the-bus faitures to their source. This probe is a 
p<!werlul fault -linding tool, useful both for monitoring logic action and for 
mjecting stimulus pulses. 

In monitoring, or response mode, the troubleshooting probe takes 
signatures. counts events, and shows highllow logic states in each node 
probed. In stimulus mode. it can inject high or low pulses to stimulate 
readouts. print heads. inter1aces. or other devices. Oriven by a sync pulse 
from the interlace pod, the probe can be synchronized to various 
microprocessor events. such as valid address or data periods on the 
microprocessor bus. You can also choose to use It in "free run" mode, 
injectlllg 1 kHz pufses at the specified nodes 

9000 Series 

To lurther extel1d the capabilities 01 the troubleshooting probe, add the 
asynchronous signature optiOfl. This option lets you test asynchrooous 
circuits located outside the microprocessor bus structure (such as OMA 
controllers. video controllers, and video-generation circuits) without using 
a fogic analyzer or oscilloscope. Tests performed include signature 
gathering, waveform capture, and event counting. For more in/ormation, 
see the description of the Asynchronous Signature Probe Option. 

Custom Test Programming on Ihe Fluke 90tOA 
The 901 OA lets you write your own comprehenSive test routines tailored 

to the unique characteristics of the equipment you service These programs 
can include prompting messages to help guide your technicians through the 
test procedures. Once written. your test programs can be stored on 
minicassettes for later use - or for downloading to a 9005A . 

You can generate your own Test soi!wale in two ways. First, you can 
develop short programs right on the 901 OA's keyboard. in much the same 
way as with a scientific calculator Secood. for more extensive test 
routines, you can use the 9010A's Language Compiler, developing 
programs oil-line 00 a personal computer and thell downloading them to 
either a 9010A or 9005A. The Compiler runs 00 a number of popular 
personal computers. including the IBM$ PC and Kay Pro lie as well as on 
the Fluke 1720A and 1722A Instrument Controllers. Formore information, 
see the description 01 the Language Compiler on page 255. 

A Powertul Test System Using the Fluke 9020A 
The combmation of a Fluke 9020A Micro-System Troubleshooter with 

an IBM or IBM-compatible personal computer and Fluke's TestWritert~ 
soi!ware (see page 256 lor more 1Il10rmatlon) gives you a powerful system 
for performing large-scale gUided fault-isolation. In this system, the 
9020A IS used to stimulate and gather response infOfmation from the unit 
under test: the personal computer acts as both the s~tem controller and 
the stOfage medium; and the TestWntef sohware mmimizes programmer 
time through sirnplihed data-entry procedures. 

This test conliguration makes developing test programs so easy that It 
opens the door to new types of tests - tes ts that previously woold have 
requlled too much programming time to be cost-effective. And it makes 
performing the tests so simple that virtually any technician can 
immediaTely begin troubleshootm~, without going through the extensive 
training required to use more traditional test techniques. 
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Inlerface Pods 

• 50 microprocessors supponed (April 1987) 
• Adapter kits available lor other microprocessors 
• Easy cOfInection to unit under lest 
• Intelligent pods with builHn software-
• Ouick memory tests· 
• Quick looping Reads and Writes-
• Built-in sell-diagnost ics 

• AV/I;l./)/. on some pod models only. SH T.bI. I /Of 1I/,Slmg of pods off,fln" 
these fe.tures. 

How Ihe Inlertace Pod Works 
The interface pod functions as the test Interlace between the suspect 

CirCUit board and the Irouhleshooter mainframe. adapllng the general 
archileclUre of the mainframe to that of the speer!ic microprocessor 
system under tes t When you plug the pod into the unit under test . you are 
eUeclively replacmg the microprocessor In that umt with the micro
processor In the pod 

This umque test connecllon gives the Fluke troubleshooter mainframe 
the ab ili ty to access board and system components dlfecrly. through the 
central control element of the entire system - tnc microprocessor As a 
result , you get excepllonally high-confidence test results 

Unlike emulators and development systems Intended for software 
debugging. these Interface pods are designed specifically for hardware 
troubleshoollng Each pod IS a self-contained system With its own 
microprocessor, RAM , ROM, and 110 memory space This means that the 
umt belOQ tes ted does not need to beoperatlng for the fluke troubleshooter 
to begin. testlflg It also means that yoo can test for multiple faults by 
Simply disabling each faulty lloe as IllS Identified and conllfluing 10 run the 
tests 

Each pod Includes a RUN UUT function to leI you test the uMs 
Operation as through It were operating under ItS own mICroprocessor VIheo 
this function IS activated. It electrically disconnects the umt being tested 
from the pod , letting It perlorm as If ItS mICroprocessor were stll1ln the 
soc"" 

Microprocessors Suppo~ed 
Fluke interface JlO(Is currently support an extensive range of micropro

cessors , as shown Irl Table I New pods are added regularly to support 
additional microprocessors as they are introduced 

IBM IS 8 r89ISlflled Ir8d8m8rk olln/flrn8110n818vsmflSS Machmes Corporation. 
Kay Pro IllS II re{jIS lltred /fadem8lk 01 Non-Lmfl8r Syslems. Inc. 
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Product ConCllpt: Thlt ,rr8dftd Ifeu in the dl'gr,m Ifelllsted by 11111 9000 
SII';IIS IIutomatlc tunctions; Asynchronous Signalurll P'Obe Itxtends COVltf 
,gil to 110 port, ,nd ".,ipllllfflis. 

The Interface pod obtams ItS clock Signal from the umt under tes t and 
runs at the same speed as the unit Smce manufacturers often build a 
particular microprocessor In dllferent versions. each runnlrlg al a different 
clock speed Fluke selects the fastest clock speed available when 
deslgnmg ItS pods In thiS way. It ensures the pod's ability to test any 
processor m lhallamlly. regardless of clock speed 

Advanced Pod Fe"" es 
As microprocessor technology advances, Fluke has made ils pods 

corr~dingty larger and more powerful Accordingly, the newer pods 
(mdlCated by an ' m Table 1) olfer advanced features not available in some 
of the earlier models These mclude mOle Inleillgeoce. Inlerrupt leatures . 
qUick memory teslS. and QUICk looping read and write tests. 

lIbll 1 MlcroprO«Slllf' Supporttll by Flukl IlIIlrtaca POlIs 

Syslem I1P Poe! Modtl 1/ System I1P PH MIId.1 1/ 

1802 9000A-1802' 8048 
1804 9000A' 1802' 8049 
1805 9000A-1802' 8050 
1806 9000A-1802' 8051 
6502 9000A-6502 8052 
6800 9000A·6800 8080 
68000 9OOOA'68000' 8085A 
68010 9OOOA-68000' 8085A-2 
6802 9OOOA-6802 8086 
6802NS 9OOOA-6802 8088 
6808 9OOOA-6802 8344 
6809 9OOOA-6809 8741 
6809E 9OOOA-6809 8741A 
801 86 9OOOA-80186' S742 
SOI88 9OOOA-SOISS' S744 
8031 9OOOA-S05I ' S74S 
S032 9OOOA-805I ' S749 
8035 9OOOA-804S' S751 
S039 9OOOA-804S' 9900 
8040 9OOOA-804S' Z8001 
8041 9OOOA-804S' ZS002 
8041A 9OOOA-804S' ZS003 
S(}42 9OOOA-804S' ZSOO4 
8(}44 9OOOA-805I ' ZSOA 
New 802S6 9OOOA-80286' ZSOB 

9OOOA-S04S' 
9OOOA-S04S' 
9OOOA-S04S' 
9000A-S051 , 
9000A-S051' 
9000A-80S0 
9000A-SOS5 
900QA-SOS5 
9OOOA-SOS6' 
9000A-80SS' 
9OOOA-8051 , 
9OOOA-8048' 
9OOOA-804S' 
9QOOA-804S' 
9OOOA-805I' 
9OOOA-8048' 
9OOOA-804S' 
9OOOA'S051 ' 
9OOOA-9900 
9OOOA-ZSOOO' 
9OOOA-ZSOOO' 
9QOOA-Z8000' 
9OQOA-ZSOOO' 
9OOOA-Z80 
9OOOA-Z80IAA 

, Inco,parllles on. or fI'IO,e ,dY8nCed lealvrlls (SIIII diSCUSsion under "Ad
v"nced Pod Fealurlls""m Illis se(;//OtI.! 
Notll: Fa, microprocessors nOI lound In IlIIs IBble, COnlBCI your loc",rea 
Flu ke S"es Omct or RllprllSenlll tive /0,,, copy 01 Tecllnic,,1 08" 80156. 
""User-Des/{jnftd Inlerlace Pod Adaplltr5." 
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Mar. IlIItll ill11Cl. Many of the newer pods feature additional buill-in 
software, enhancing the troubleshooting and test capabililies of the 
mainframe. With this software, the user need only send the test 
parameters \0 the pod from Ihe troubleshooter mainframe. The pod will 
Independently execute the specified function. providiog much tasler test 
results tnan is possible with mamframe execution 

1~lerrll,t ful~ru. Some of the newer pods also have interrupt testing 
capabilitIeS. allowing them 10 read infonnation from received interrupts 
The user can conlfoltheconflguration of the pod's interrupt lines. enabling 
and disabling interrupts and forcing interrupt-acknowledge cycles. 

QuiCk Memory Tlsts. Fluke has increased the speed 01 mem<H)' testing in 
many 01 its newer pods. including the 8051 , 8086. 8088. laODO, 68000, 
B0186 , 80188. and 80286 building Quick RAM and Quick ROM tests into 
Ihe pod software. In addilion 10 greatly reducing Ihe lesllime. Ihese lesls 
provide: 

• A choice of byte or word test lor the t6-bit microprocessors 
• A choice of address Increment Size 
• More Uexibility lJfldef program control 

The Ouick RAM test cons ISIs 01 two parts The IIrst rapidly tests the 
read/Write capabilities 01 ellher small segments 01 memory or the entire 
block of RAM The second. a pallern verificatIOn test . vefllies thai 
memory addresses are being properly decoded and checks dynamiC RAM 
memory lor refresh problems. venlying ItS abil ity 10 retain accurate 
information 

The Quick ROM test uses a checksum procedure to test the ROM for 
laulls. It also finds any inactive data bits (bits that always read highor low 
regardless of the ROM address selected) 

Ogl,. LDoplni Rud Dr Wr it •. The OUIck Looping Read or Write funct ion 
rapidly performs continuous Reads or Writes al a specified address. ThiS 
lealllre lets you easily view bus signals on an OSCilloscope synchronized to 
the TRIGGER OUTPUT pulse (located on the real panel of the 
Troubleshootef) . By increasing the repelihon rate 01 the oscilloscope 
trace. this function makes the trace Signal brighter and thereforeeaSlef 10 .... 
Speci.1 Circuilry 

Because the pod IS Intended to be used with defective micro-systems. 
Fluke designed it with special input protection circuitry . This circuitry 
p'rovides overvoltage protection on each line to the unit under test - even 
If the pod is pll.lQged in backwards. Otherpodcircuitry monitors and checks 
each readlwrite operation as It IS performed. A self-test socket is included 
for verifying proper pod function. 

Oplions and Accessories 
9000A·910 Ulility Tape 

The 9000A-9tO Utility Tape contains many programs designed to 
enhance the operation 10 the 90tOA. These include: 
• Merge Tape - Lets yoo read specific programs from a minicassette 

tape. renumbering them as desired and merging them with programs 
atready in the 9010A With thisutiti ly. you can combine programs from 
two or more tapes onlo a single tape. 

• Frequency Counter - Lets yOU use the troubleshooting probe to 
measure frequencies 01 up to 6 MHz. 

• Selllp - lets the 901 OA operator make changes In the setup menu 
while the system is undef program control. 

• Probe Pulser - Lets the 9010A operator change pulser status while 
the system is under program control. 

• Register Addition and Subtraction - Allows for the addition or 
subtraction 01 the coruents of two registers while the system is undef 
program control. 

The Utility Tape comes with a manual and one minicassette fhat 
describes how to use each of these programs 

9000 Series 

9010A language Complier 
If your test routines are short . you can develop them right at the 

keyboard 01 the 9OI OA For more extenSive test rootines. you'lI lind 1\ 
easier 10 work off-line on a personal comptJter.using Ihe90IOA language 
Compi ler and downloading the results to the 901 OA 

The Language Compiler lets you write extenSive test and trouble
shooting routines more quickly and conveniently than eVef before The 
Compiler is available in several versIOns. offering compatitlility with the 
following computef systems: 
• IBM '~ Personal Computer 
• Kay Pro'w II 
• Fluke I 720A and 1722A Instrument Controllers 

Sophisticated development tools come With the Compiler 10 speed lhe 
program-development process. USing these leatures. you can: 
• Share common lest routmes among multiple programs through File 

Inclusion features. Imking them t09fther automatically at compile 
time. 

• Save time when entering code by using keyword abbreviations. 
optional command keywords, and shorthand notations. 

• Assi~n symbolic names to your programs. labels. and registefs. 
makmg il easier to underst<Wld and remember the purpose of the 
diflerent program sections. 

• Document programs with commentS imbedded within the program 
listing. making themeasief to follow should yOU later Wish to revise 
them. 

9000A·006 Asynchronous Signalu,e Probe Oplion 
The 9000A-OOG Asynchronous Signature Probe Option gives you 

high-powered fault isolation capabilities for asynchrooous Circuits located 
outside the microprocessor bus structure. With this option, you no longer 
need to augment your 9000 Series Troubleshooter with a logIC analyzer 
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By adding the Asyncllronoos Signature Probe to your Fluke trouble
shooter. you gain the ability to perform real-time measurement of soch 
asynchronous circuits such as: 
• DMA controllers 
• Video controllers 
• Video-generation circuits 
• Conwnunicalion Clfcuits 
• Peripheral controllers 

The Asynchronous Signature Probe provides three distifICt trouble
shooting measurements: 
• Signature gathering. using the cyclic redundancy check technique. 
• Wavef()(ll1 capture, in which the probe-tip data stream is sampled 

every 20 nanoseconds lor a total 01 up to 32 data samples. The results 
of this sampling are both displayed and stored. 

• Event counling. a powerful tool for node characterization. Using this 
feature, you can count events Irom the probe tip. either continuously or 
through a measuremenl window A 24 bi! registeraJlows you to record 
over 16 million events. 

The Asynchronous Signature Probe consists of a circui! board , installed 
in the 9000 Series mainframe; a clock module, which picks up liming and 
control signals from the umt under test; and a special set of operating 
programs contained on a minicassette tape. 
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9020A-925 TeslWriler 
Fluke's TestWriter software, combined with the 9020A Micro-System 

Troubleshooter, an interlace pod , and an IBM (or IBM-compatible) 
pe!'SOII3l computer, makes it easy to develop yotJ" own guided fault-isolation 
programs for digital circuit tesllllg . In this configuration, the personal 
computer, communicating with the 9020A-OOI through ils RS-232-C 
interface, acts as both a system controller and a storage medium. 

TestWri ter is especially helpful lor developing large·scale guided 
fault -isolation programs - both because of the large amount 01 memory in 
the personal computer and because of the 'ime-saving features of the 
software. Using TestWriter. a test eflgineer can realize as much as a live 
hundred percent increase in programming efficiency. 

To develop a TestWriterprogram. the tes t engineer begins by describing 
the board to be tested TestWriter'S built-in faulllree makes this simple. 
since it eliminates the tlme'consumiog process of entering individual 
decision statements. The test eflgineer simply enters the type and 
interconnectivity Information for the unit under test. and the\"1 creates it 
stimulus routine for the circui t; the fault tree does the res t 

The next step is to gather reference data from it known-good unit . USing 
the 9020A and the appropriate intMace pod, the test engineer stimulates 
each node of the relerence unit's cirCuitry. with the personal computer 
recording and storing the response 

TestWri ter also simplifies the process or troubleshooting dll fec!ive 
units. The operator makes selections from menus, aided by prompts and 
graphiC displays The personal computer automatically sends the appropri
ate commands to the 9020A and records the responses. It also provides a 
graphiC display of the node that the operator rs probing, along With the 
other points that dme that node 

As each nodal measurement is taken, the disr,ay will stlow whether the 
response was GOOD or BAD The software wil continue 10 ask for probe 
points unlit it can makea decision on thecauseor the problem. Once made, 
thiS decISion is displayed on the CRT. 

For cases where the operator is experienced in troubleshooting a 
particular board. TestWri ter also allows unguided fault isolation. in which 
the operator decides the order in which nodes ale to be tested 

T.st SI.llon Collfiglll.tiOIl 

I TKMk~ 1 pflJllJII .• r '" 1] UUT 9020A 

I PC Ir Xl 13: RS·2J2 PrDM 

\. 

Pod Adapler Packaging Kil 
Allows testing 01 many microprocessor systems not directly supported 

by a Fluke interface pod. Consists of all the parts necessary to house the 
adapter circuitry, to connect the pod to the adapter. and to conneclthe 
adapter to the UUT. 
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Transit Cases 
lockable hard case holds 9000 Series pod, probe. accessories. tour 

mil'll-cassel1e tapes. and user's manual Foam-lined, slUrdy construction 

Specilicalions 

Dls,l.y: Vacuum fluorescent; displays up to thirty-two 14-segment 
alphanumeric characters at once 
S,II Tilt: All 9000 Series units perform sell-tests at each power-up. 
verifying proper operation of Intemal RAM, ROM, clock , power supply. 
display, and communications wjth interface pod. Pod has own self-test 
socket to verify proper operation at microproces5O( plug. 
Tal SpncI: Tests run al full system speed, based on clock in unit under test. 
Key\IoIrd 011. Entry: Hexadecimal - 0 through 9 and A throogh F. 
M'I T.p.: (900SA and 9010A only), Minicasseue tapes store all ~Ieamecr 
data plus test programsgeneraled on-line f()(olt-the-bus testing . One tape 
holds up to 12K bytes - the same as internal memory on the 9005A and 
9OIDA . Both units come with a built-in tape drive. 

9000 Series 

Intartlce Po_: Plugs into 9000 Series mainframe; must match type of 
microprocessor used in circuits being tested. Pods available lor 8-bIt and 
16-bil microprocessors. Special circuitry protects pods trom damage even 
il plll!lged in backwards. 
Troubleslloollllg Probe: PllI!IS into 9000 Series ":Ialnframe .. In r~se mode, 
takes si9nalures. counts events, shows logiC states: In stimulus mode. 
injects either clock-synchronized or 1 kHz pulses. Measurement thresholds 
are 0.8Y (low) , 2.4Y (high) . Stimulus pulses are < 0.2Vat 100 mA (low) , 
>4Y at 100 rnA (high). Probe is protected to ± 30Y 

Aulomatic Funclions Summary 
L .. r~ Mo_.: (901 OA and 9020A only). Uses a known-good system of same 
type as unit under test to locate and determi~e size of RAM. ROM , a~d 
readlwriteable 110 registers, and to compute sIgnatures. Stores resolts In 
memGfy for immediate comparison to circuits being tested; data can also 
be saved on minicassette - or downloaded to another system or 
device. 
Bullt·ln Ktrllfl Tlsts: Using data entered either automatically through Learn 
mode or manually throqlh tM keyboard, the 9000 Series Troubleshooters 
can perform the follOWing tests 01 kernel circui try (each initiated by a 
single keystroke): . 
• BUS - Checks electrical integrity of address. data . and control hnes: 
isolates stuck nodes and adjacent-trace shoos. 
• RAM SHORT - Chetkseach RAM location for ability toreadandwrite: 
verifies address decoding: detects data-line snorts beyond bus bulfers. 
• ROM - Computes ROM signatures and compares them with those in 
the known-good unit. 
• 110 - Checks each 110 register idenlilied In the known-good system to 
make sure 1\ IS readlwriteable 
• AUTO - Runs all the above tests. rnillated by a single keystroke. 
(TYPically reqUIres several mrnutes. depending 00 size of memory being 
checked ) 
• RA M LONG - A more complex RAM lest, used 10 isolale "soil"' or 
paltern-sensitive RAM faults. 

In addition . 9000 Senes Troubleshooters continually monitor the power 
supply 01 the unit onder test for ot.JI·oHoIerance cooditioos and interface 
pods display an error message if they detect a bad clock signal. 

Troubleshooting funct10ns Summary 
The following function keys are available on the 9000 Series 

Micro'System Troubleshooters· 
• READ - Displays data contents 01 specilied address. 
• WRITE - Writes specified data to any address location. 
• WALK - Writes automatIC watking pattern to specified address. 
• RAMP - Writes automatic binary incrementing ramp to specilied 
location. 
• TOGGL OAT A - Pulses specilied data bit between high and low state. 
• TOGGL ADDR - Pulses specified address bit between high and low 
state. 
• TOGGL DATA, then STSICTL - Pulses specilied control bit between 
high and low state. 
• READ PROBE - Displays probe measurements, including signatures, 
logic states and event counts. 
• SYNC - Allows probe measurements or stimulus to be either 
asynchronous or synched to valid address or data periods on the 
microprocessor bus. 
• HIGH (Pulse) - Activates high-going pulses. The frequency and width 
01 the pulses depend on the sync mode selected. 
• LOW (Putse) - Activates low-gOing pulses. The frequency and width 01 
the pulses depend on the sync mode selected. 
• HIGH and LOW toggle - Pulses alternate between high-going and 
low-going . . 

Also, a scope trigger-signal 01 about 100 mY amph.tLJde can be 
synchronized with address or data sync pulses trom the mamlrame. 
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9000 Series 

Test-programming Functions Summ.1'j (90tOAI 
(Not applicable to 9020A: available in execute-only mode on 9005A ,) 
Users wishing to troubleshoot beyood the system kernel into peripheral 

devices can writeand edit test programs tailored to the unique architecture 
01 the systems they wor\( with. The following keys are available joron-hne 
programming: 
• PROGM - Opens and closes test programs (both for development and 
for editing) . 
• EXEC - Runs selected lest program 
• DISPl - Allows programs to include operator prompts (e.g .. PROBE 
U6 PIN 7). 
• Sequencing keys (IF'>.=GOTO. LABEL) - Available tor compaflson, 
branching. looping. and labeling steps in the lest program. 
• Arithmetic keys - Eight logical operations available for arithmetic 
control 01 mainlrame registers that store lJSef+specihed address and data 
infOflTl3tion during program writing. 
• Ediling keys - Allow the operator to scroll backwards Of fOfWards 
through the programming steps. 

Mode Control Summ.1'j 
Mode control keys give operator control over all fuoclioos : automatIC 

tests. programmed tests, and troubleshooting operations. The following 
mode control keys are available: 
• STOP - Halts current test or operation. 
• RPEAT - Causes test or operat lOO 10 repeal once 
• CONT - Advances to next test step Of continues last operation . 
• lOOP - Continuously repeats a lunClionaltest , programmed test step, 
or troubleshooting command - or loops on any fault 
• RUN UUT - Allows full exercise 01 both the se!f-diagnostics and 
nonnal run operation of the unit under test. with the pod microprocessor 
acting as the processor of the unit being tested 

General Specifications 
T,mplrllUr.: O"C to +SO"C operating temperature (+IO"C to +40"C lor 
miflicasseue): -4O"C to +7O"C non-operating temperature (+4"C to 
+5O"C lor minicasselte) 
Powtr: 100. 120, 220. 240Vac±10'rt; 50 Hz. 60 Hz ± S'rt; 40Wmaximum 
Sill: I 1.5 cm H x 3S.Scm Wx 30.S cm 0 (4.S in H x 14 in Wx 12 in 0) 
W.lghl: 6 kg (II Ib) mainframe; 0.7 kg (I .Slb) per interlace pod 
Inclu.": Probe. probe accessories. two minicassettes (nOlle with 9020A). 
manuals, power cord 

Models 
9005A Micro-System TrOUbleshooter 
9010A Micro-System Troubleshooter wI Program Funclions 
90Z0A-00I Micro-System Troubleshooter wfRS-232-C Interface 
90Z0A-00Z Micro-System Troubleshooter wflE££-488 Interface 

Options 
9010A·00I · RS-232'C IllIerface for 9010A or 900SA 
9000A·910 Ut ility Tape for 9010A Of 900SA 
9010A-9Z0 language Compiler compatible w/Ftuke 1720A 

& 1722A Instrument Controllers & 9010A or 900SA 
9010A·9ZZ language Compiler for Kay Pro~ II 

& 9010A or 9005A 
9010A-9Z3 language Compiler fOf IBM Personal Computer 

& 901 OA or 9005A 
9000A·006· Asynchronous Signature Probe fOf 9OOSA, 

9OIOA or 9020A 
90Z0A-9Z5 TestWriter Software for 9020A 
°Service (Anler inSlel/a~ only. Olher user-Instal/able. 
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Intert.ce Pods 
9000A·ZBO 
9000A·ZBO/ AA 
9000A-ZBOOO" 
9000A·180Z·· 
9000A·650Z 
9000A-6800 
9000A-680Z" 
9000A·6809· · 
9000A-8048°' 
9000A·8051 ·· 
9000A·B080 
9000A·B085 
9000A-B086 
9000H088 
9000"·9900 
9000"·68000'· 
9000"·80186 
9000"·80188 
9000"·80286 
OOEnh of these pods $UppotlS II fllrmly 01 m,croprocessors. 

Accessories 
9000A-ZOO Pod Adapter Packagiog Kit 
9000A·900 Transit Case 
Y8001 Ten-Pack of Minicassettes 

Service & Support 



Boar Testers & Trou es ooters 

32008 Manufacluring O,fecls An.lyzer 

• High-speed testing of bare and loaded boards, backplanes. 
cables. and harnesses 

• Industry leading measurement accuracy and ranges 
• 65,536 possible lest points 
• Mullisile testing for greater throughput 
• Pin-verification testing 
• Semiconductor junction testing 
• Resistance measurements fOf resistor values alld component-

orientation testing 
• Autoleam software for ease of use 
• Smart assign/locale probe 
• Verification program for system diagnostics 
• Menu-driven software for easy lile generation 
• RS'232'C interface IOf up/down loading to CAD and other 

external computer systems 
• Available fixturing gives complete systems 
• Test Data Analysis - data togging software 

32008 

RS·232 

3200B 

In electronics manufacturing , tile earlier you lind a faull , tile more time 
and money you save. Fluke's 32008 Manufacturing Detects Analyzer 
increases the efficiency 01 your production line by accurately identifying up 
1080"- of all possible board defects at the earliest possible point in the 
manufacturing process (loaded board) 

With the 32008 , you can screen out simple shorts and opens 0fI bare 
boards, befOfe they leave receiving inspection, On loaded boards, the 
32008 lets you find and repair shorted, missing, incOfrect, inverted, or 
dead componef1ts, as well as open or shOrted traces, at speeds far 
exceeding thOse of functional and in-circuit test systems, 

Our proprietary Rat iometric Measuremef1t TechniQueand Dual Threshold 
Autoleam combine logive the 32008 resolution, fault coverage, and fault 
classificatiOfi second to AOf\e . 

With its high fault coverage, low cost, and rapid test speeds, the 32008 
is ideally suited for testing boards early in the manufacturing process. 

Easy and Versalile 
Aul,l.,r. Software. The 32oo8's Autoleam software gives new meaning 

to the term "user-friendly," making system operation so easy that most 
users can begin testing the first day. This software lets you create a test 
program automatically for any application by using a known-good unit as a 
reference. 

' Industry average 
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32008/ 3218 

Aut,I/ LI"t. Prebe. The 32008 comes with a smart probe that makes it 
easy to assign schematic designations 0/ your own nomenclature 10 
specific test points, so you don', need to leler to a cross-reference table to 
interpret fault reports. In locate mode, the probe is also a valuable 1001 for 
debugging programs or test lixfUtes. 

High PII Clull. Fluke's proprietary scan chip lets the 32008 lest more 
than 65,000 pins. far exceeding the lest requirements of any board 
available today. This high-per!ormance capability protects you against 
early obsolescence, as well as supporting multiple test si tes and universal 
fixtures. 

PiR Ver lllCllion. Before loaded-board testing. the 3200B performs 
pin-verification chetks to make sure that lest fi xture pins are actually m 
contact with the board being tested. This procedure ensures the validity of 
later test results. 

Slmlconducl'r Jundl,. Till ing_ The 3200B verifies both the presence and 
the orientation of each juoction element, checking to see that tile 
component is correcUy mounted and functioni09 properly- Components 
checked include diodes, lransistors, and integrated circuits. 

MllSurlmflnt Commln~l_ The 3200B also includes a set of resistance, 
capacitance. and inductance measurement commands to test for specific 
values between lXlints where reactive or resistive components exist. 

Mulll-Sit. Tuting_ As your test demands increase, computer power 
already resident in the 3200B lets you add e:qlansion cards to the system. 
tying a second. third. or fourth test si te to the malnlrame. ThiS is a 
cost-elfective way to expand your testing capabilities: you can add an 
extra station fora fraction 01 what yoo 'd pay to add a new tester. With the 
flexibility of the 32ooB. you can either use the same test program at 
multiple sites or Mye each site specialize In tesling a dilferent type of 
equipment - for example. testing bare boards at one site and loaded 
boards at another. 

Rlmote Dper.tor Consal •. Each test stat ion is equipped with a Remote 
Operator Console. Operators enter the test program numbers. their own 
identification. and the date; prompts walk them through the remammg 
Steps. A key lock on the Console prevents unauthonzed modification of 
existing test programs. 

Communications Intlrflce. The system's RS-232C interlace speeds test 
pr09ramming on new PCBs, letting you download test files from CAD 
eqUipment or transfer oomeoclature lists from an external computer 

on,liM Prognmmlnl. The 3200B includes an off-tine programming 
stat ion. allowing yooto develop and edit test programs at the same time as 
you are testrng . The programming station consists 01 a video display. 
keyboard. and microcomputer with dual floppy disk drives 

System SIII-Tull . You can also use the system'S oil-line diagnostics at 
any time to check the status 01 the test processor, measurement, and scan 
electronics 

Dptlons. Options available with the 3200B include: 
• A 132-column. high·speed impact plinter to augment the system's 

built-in 3S-column printer; useful for printi09 program listings and 
expanded lault reports. 

• A foot switch for foot control over "Starr and "Continue" 
commands. 

• Measure command software, to test for specific values between 
lXlints where reactive or resistive components exist 

• Expansion cards lor diStributing test capabilities at multiple sites 
You can test loaded boards al up to two sites. and pertorm any 
combination of bareboard or backplane testing at up to four sites. 

• Bar code reader. 
• Test Data Analysis so ftware used with IBM Personal Computer and 

lotus 1-2-3 (not included) for data loggi09_ 
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3218 Test Fixluring System 

• High point count 
• Vacuum-actuated receiver 
• Wireless connections between receiver test points and scan 

cards 
• linear motion Dearings lor reliable contact with U Ul 
• Elficient sealing system 
• Precision-mated spring probes 
• Easy to service and maintain 
• Economical 
• lest fixtures lully customized or in kit loon 

The 321 8 Test Fixturing System. designed lor use with the 3200B 
Manulacturing Defects Analyzer, offers an accurate, reliable, and 
economical solution for testing circuit boards. It consists of two parts: a 
receiver and a test fixture. 

Vacuum Receiver O"ers High Poinl Count 
The 3218 receiver is designed for versatili ty, reli ability. long life, and 

ease of maintenance. It offers a high point count, with theability 10 handle 
wiring configurations of up to 4096 points. The connection between 
receiver test points and scan cards is wireless. with pin receptacles mated 
directly to the scan card connector. This design reduces stray capacitance 
and makes tests less susceptible to electrical noise interference. Linear 
motion bearings ensure precise alignment between the receiv!f and the 
test fixture. while the hinged construction of the unit allows easy access 
lor maintenance. 

Tesl Fixture Ensures Precise Alignment 
Test flxturi09 is available in kit form or fully cus tomized by Fluke. 
The 3218 test lixture is a precision device, designed to give you 

conSistent. accurate test resuUs. Both the top plate and base ptate use 
quad linear motion bearmgs. ensuring precise alignment and reliable 
contact with the unit under test every time vacuum is applied. The fixture's 
small vacuum evacuation area is equipped with a highly eff icient sealing 
system, eliminating the risk of dust and dirt contamination between the 
unit onder lest and the test fixture pins_ 

The thermoplastic injection-molded construction of the test lixture 
makes illightweight and easy to handle. Servicing the unit is also simple: 
you can assemble or disassemble it in minutes. All components are 
accessible. both for making engineering changes to accommodate design 
revisions and lor debuggi09 the lXIit uoder test - even when vacuum is 
being applied. And the fixture's snap-latch opening and hinged construction 
provide easy access to wiring. probes. receptacles, and the receiverlles t 
fixture interface. 

Precision-Mal.d Spring Probes 
Flukeolfers a flJl1lineof quality SJII'ing probes to use wilh your 3218 test 

fixture. These precision-mated parts result in smooth traveling probes at 
either extreme of operation. A roll-crimped probe receptacle provides a 
gas- and air-light connection that holds up 10 p!'oduction-Iesting demands. 
Probes afe available in a variety 01 styles, in both 4-oz_ and 8-oz_ spring 
lorce. 
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Specifications 

TISt " ,1111: Maximum 01 65,536 for each 32008 system; individual 
switchboard has 128 points 
I."met C.~lI nl: Daisy-chained: one cable for each 2048 test-point array 
01111 Conl ln,fly TIIr"'~I: loaded boards - shorl , 100-\ 0 kO , program
mable; open, 1 kO-l0 kO. programmable. Bare boards, backplanes 
-short. lOO-tOkO. pl"oorammable: open. 1 kO'I00kO, programmable 
TUI Stimulus VOlilgl IClr Continuity: loaded boards, 300 mV; bare boards, 
backplanes, and cables, 8V . 
JullCflon Tul.: Two-point programmable tests from 250 mV to av , With 
tolerance range. lor diodes. transistors, and res 
lUI SIJIIsllu: Reports Quantity of units tested, and quantity and percent 
that passed 
Pragrimmilll ' Auloleam Sottware lets 32008 automatically learn COOlin
uHy patlems from known-good unit ; manual program entry available at 
oil-line programming station; can download programs from CAD systems 
and other external computer systems , , , 
Pr09nm Slorll': Dual 8-inch, double-sided, double-denSity disk dnves; 
1.25 MByte storage per drive .. 
W III/locat. ProM: Single-point probe for convenient aSSignment of 
user-defined nomenclature 
RAM: SI2K standard expandable to 1 megabyte 
CRT T'fJlIIIII: 14~, BO columns x 24 lines, upperllower case ASCII 
charac ters, 7 x 9 character font 

3Z18 

Till SillI: On one 3200B. up to two test sites lor testing loaded boards; up 
to lour fOf testing any combination of bare boards. backplanes. and 
hamesses 
Remot, OpmlOf Co_I,: One per tesl site. Includes: 

m'l'ley: Four-digit LCD fOf numeric data entered from key pad 
COl lroll : Learn, bare board, loaded board. backplane. Set du~1 HI/.LD 
threshold limits. operator 10 number, day/month, test/c~tlnue , tab 
number. print first fail , print statistics, ~Iear statistics. print program 
listing, enter data. save auto-learn data file on UUT, reset abort, paper 
advance 
Indl~tor.: Test, reset, halt, power on/off , passllail 
Prlnler: 3S-column impact printer, 60 cps, upperllower case ASCII 
characters 
Keylock: Protects test prog~ams Ir~m un~uthorized .modificati~n 
110: External input connectlOfl for Installing foot SWitch orasslgn/tocate 
probe; external RS' 232'C port 

Communl~liona Port: External RS-232-C port for up/down loading from 
CAD and other external computer systerns. Maximum baud rate, 9600; 
asynchronous 
132·CollIIIII\ ,rlll,r 10plI01l1): Model30S8A Impact Printer: 160 cps 

General Specilicalions 
T,II,.rIIIr.: +IO"C to +38OC 
Powtr: 500W 
SIz,: 58 in H x 72ln Wx 321n 0 
Welglll: 850 Ib 

TniniQ! 
3200 oard Tester Maintenance 

Prepared With an undefstandlng of the Systern Componenl locations 
Theory 01 Operation, Special Olag~tic utility program~ . Alignment 
checks and Troubleshooting Tests. It IS the Int~llon and objective 01 thiS 
five'day course that you be able to maintain and repair the 3200B 
Manufacturing Delects Analyzer to the Subassembly. board, or module 
level. (See page 273 lor more details.) 
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30508 

RS-232 

30508 Digital/Analog fu,clional Test System 

• Reference board testing lor flex ible, low-cost functional 
testing 

• Single-board test using signature-based diagnostics 
• Automatic Diagnostic Software 
• Test Managemef1t System 
• Automatic Fault Emulation 
• Analog comparison for testing analog waveforms 
• Analog test station with IEEE-488 port for comprehensive 

testing of analog boards 
• Oil-line programming station 
• 1780A InfoTouch8 Display 
• Built-in 35-colurnn printer 

locating functional board failures before they become system failures is 
the surest route \0 high production yields - but with price tags 01 half a 
million dollars or more, functional testers have typically been out of reach 
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of most productIon Of repa1r operations The Fluke 30508 Digital/Analog 
FuncllOnal Test System is the answer. oltering comprehensive functional 
testing at conhdence levels of 98' or hlgner. for an initial investment as 
low as $114 .500.00 (US hst price) 

The 30508 performs comprehensive functional testing. detecting 
dillicult-to-Iocate dynamic faults It can handle your toughesllunctional 
testing challenges. Irom hybrid circuitry to complex boards with sur
face 'mounted devices - and its versatility makes It useful for rewof1< and 
repair applications. as well. With the 30508. you'lI experience higher 
throughput. lewer defective boards at the system-test level . and a lower 
level 01 wOl'k-in-process 

Reference Board Tesl Procedures 
The 30508 is much fessexperlSlve than most lunctionaltesters because 

Its lest procedures are based on a dlflerent technology. Instead of 
simulating the perlonnance 01 the Unit under test. which can require an 
enormous soltware library. the 30508 compares a known-good relerence 
board to the unit uodertest This approach not only costs less but oilers far 
greater speed and accuracy. It also makes it mueh easier to keep your test 
procedures current as design changes are made in hardware and t:rmware: 
10 many cases. you can accommodate these changes simply by changing 
the reference board. 
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Singi' Board Test 
fOf applications thaI involve testing a wide variety 01 boar,cls, ,the 

3050B's Single Board Test capability eliminates the need to mamtam a 
large inventory 01 relefeoce boards. . 

Instead, a composite signature 'rom a known-good unit, representing 
the lotal 01 all the board-edge pins. is stored on disk - as are group, 
subgroup. and node signatures The 30508 then uses a sign.ature-based 
diagnostic program to locale the fault by comparing signatures from the 
detective unit with thOse stored on disk . 

In applying th is technique. the operator lirsl uses the 3050B to lake a 
composite signature trom aU board-edge pins. The 3050B compares the 
results with the composite signature stored Of\ disk. A faulty bit stream on 
any board edge pin results ill a faulty signature. and therefore a fail,ed t~t. 
Next , the 30508 prompts the operator through the process of testing first 
group signatures, then subgroup signatures, and finally node signatures, 
until the faulty node is located. 

High-Speed Pass/Fall Testing 
fn your main production line, the 30508 provides you with high-speed 

passllail board tesling, Checking an entire board in ten seconds or less. 
The operator can execute SImple commands (TEST . START, YES. etc.) at 
the touch of a front-panel switch - or with the convenIent foot control. 
Prompts guide the operator through the lest process. and passllaillights 
indicate the results. In additlOO, the 30508 will log all failures as they 
occur, giving you printed reports with detailed statistical Information. 

Automatic Oiagnostic Software 
The 30506's Automatic Diagnostic Software package makes this 

versatile tester useful for rework and repair applications as well as for 
production-line functional testmg This soltware lets you Quickly and 
accurately isolate faults - ollen in a mailer of minutes. . 

The Automatic Diagnostic Software offers state-of-the-art , hlgh
resolution board diagnostics, capable of handling anything from simple 
SSI logiC to a multiplexed microprocessor bus It provides completely 
automated troubleshooting of all digital CIrcuitry - Uflidirectional , 
bidirectional, and loops - leapfrogging from the board edge tor added 
speed With the 30508's Automatic Diagnostic Software. you can 
successfully troubleshoot such difficult problems as unstable symptoms. 
initialization failures. and speed-related faults. And, with the addition of 
the 30538, the interlace between this software and the 30508's Test 
Management System lets you perform anal(I!J diagnostics, as well. 

Custom Control of Testing 
The 30508's Test Management System gives you custom control 01 test 

and diagnostic rout ines. In addition to automatically setting up your tests 
and loading the necessary test programs, this software lets you 
dynamically alter both test program 1I0w and test frequeocy, so you can 
develop custom procedures lor spetial situatioos. The Te5:t Mana~t 
System controls anaJ(I!J testing, as welt. And its data logglOg capabilities 
let you automatically record and print failure data. 

The Test Management System language combines high-level language 
instructions (similar to those foood in BASIC, FORTRAN, and Pascal) 
with IOstructions unique to the 305OB. These instructions interrogate and 
cOlltrol the 3050B before, during, and after testing. The I~uage struc~ure 
is such thaI Test Management System programs can be Incorporated IOto 
normal lester programs, such as Autotrack . The Test Mana!)E!lllerlt Syslem 
also includes macro libraries, so test engineers can define macros for 
system use, as well as an adaptation of the ATLAS language for 
commlKlicating with lhe 30536 Analog Instn.mentation Module. 

Analog Testing 
With lhe analog option, you can use the 3050B to test analog 

waveforms as well as digital Circuitry. In analog testing, the 3050B uses 
program-defif\ed voltage tolerances to check for wavefOfTTl dilferences 
betweef\ the reference board and Itle unit under test . It can detect errors 
relating 10 gain, phase, and shape. For addit ional analog lest capability, 

3050B 

add the 30538 Analllllinstrumentation Module. The 3053B comes with a 
rack 01 IEEE-488-compatible test instruments. including an ICS 4885 
RS-232-C 10 IEEE-488 Converter/Controller. a Fluke 1953A COlKlterl 
Timer, a Fluke 8520A Digital Multimeter. two lambda programmable de 
power supplies. a Wavetek 275 Programmable Function Generator, and a 
Raca! Dana 1200 Switch Matrix. All inslruments are programmed with an 
adaptation of ATLAS, a powerful language that uses Eoglish.-like 
statements. The ICS 4885 lets this test instrumentation communICate 
with the 3050B. 

Using the 3053B. ATLAS, and the 3050B's Test Manag~ent System. 
you can create semi-automated analog diagnostics, measuring voltages of 
± 50V and frequencies of up to 10 MHz. The combination 01 the3050B and 
Ihe 3053B 9ives you con fidence levels 0198% or higher in testing hybrid 
boards, (etlmg you isolate both digital and analog faults to the component 
level. 

Powerlul Processing 
The multiple processors 01 the 30508 give it powerful proc~!ng 

capabilities In addition 10 its IS-bit Control Microprocessor, prOViding 
overall system conlrol, the 3050B includes an Aulo Sequence Processor, 
for real-time generation of nme classes 01 automatic patterns, and a 
Stored Sequence Processor. tor Il1I9lementlng usef-detined tesl sequences. 

Autom.tic Foull Emulation 
The 3050B includes an Automatic Fault Emulator to give you complete 

control over the quality 01 your test programs. The ~utomalic Fault 
Emulator is both Quicker and more accurate than hypothetICally generated 
faull Simulation: It can Yt!I"il~ a test program for a 100 IC board in about 
lour hours, as opposed to Simulator-based systems. which can require 
nearly a week. 

Using one 01 five different classes ollaults (see Figure 2) . the 3050B 
empirically tests the comprehensiveness of your test program. It emulates 
hard and soft failures, calculates both stimulus and fault coverage, and 
higtllights the circuit areas needing test improvement. For a more complete 
analysis. II will even give you a hard-copy printout of the test results. 

On-Une Programming 
For last and efficient generation of test and diagnostic programs. add 

the 3051B Off-Line Programming Station. This system makes program 
development easy, with usef-onented software, macro commands, and 
prompts to guide the test engineer tlvough the entry process. 

The 3051 B includes an RS-232C communications interface to let you 
lransfer data to and from eKtemal computer systems, as well as 10 the 
3050B. Dual. double-sided lIoppy disk drives provide abLlldanl storage 
-or you can link the station to a host computer for centralized program 
management. 

Touch Display 
For greater operator convenience, add the 178M Touch Di~play to your 

3050B . With the Touch Display. the operator can make selections, perf04}ll 
test procedures, and enter data logging inlonnation (~h as the ~al 
number ollhe unit being tested) without a keyboard. Simply by touchmg 
the display. (For more information on the Touch Display, see page 202.) 
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3040A·I 

Printer 
Fast RS·232· 
compatible printer 
lor permanent 
program 
documentation 

30518 
Offline Programming 
Stalion wilh two Hoppy 
disk drive units, keyboard, 
and termina!. System's 
prompting editor, 
guide le.t engineer 

3040A-I Digilal/ Analog Tesl Syslem 

• Reference board testing 
• Single-board GOINO GO tests 
• Stored and automatic sequence programming 
• Automatic fault emulator 
• AUTOTRACK Multimode Diagnostics 
• Analog testing 
• Off-line programming station 
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30538 30508 (NSN 6625-01-202-5309) 
T esl atation 01 
analog .tlmulus 

Tesl console with clips and probe. 
lot both relerence board and board 
under le, l. Relerence board eliminates 
need tor large memory, lime-consuming 
Ie modeling. A 35-eolumn printer 
provides hard copy 01 iHI analysis 

and measurement 
instruments. AS-232 
and IEEE·488 interface • . 
Programming us •• 
adapted ATLAS 
language 

The 304QA-I OigitalfAnalog Test System minimizes the cost and time 
required lor funclionaHest programming by using refffence-board pro
cedures. That IS, it derives the correct response for each node of the unit 
under test from a known-good board instead 01 requiring the lesl engineer 
to input these values. 

For GOINO GO testing of single units, the 3040A-1 offers the option to 
generate a composite signature from all the board-edge pins. This 
signature is compared with the composite signature from a known-good 
board. stored on disll: . A lauUy bit stream on any board-edge pin results in a 
faulty signature - and therefore a failed test . 

The 3040A-1 can also vffify the comprehensiveness of user-generated 
test programs with its Automatic Faull Emulator. This software specilies 
the percentage of faults that a particular program can detect . 

Siored and Aulomalic Sequence Programming 
Stored sequences are u5ef-defined patterns specifying output data or 

ranges of If 0 channels. These give the 3040A-1 control over the functions 
01 the unit under test Automatic sequences are pseudo-random. gray
encoded automatic patterns 01 clocks, pulses, and dala, used by the 
3G40A-\ 10 eXffcise the 'unctionS of the UfIit being tested. By using a 
combination 01 stored and automatic sequences, the 3040A-l speeds the 
programlTung process while ensunng lhoroogh testing of all board 
functions. 

AUTOTRACK Muilimode Diagnoslics 
The 3040A-l's opt ional ctip and probe algOfi ttvns. with prompts to 

guide the operator, are useful lor tracking defects and breaking loops -
even under dynamic conditions The system's printff tisls the tracking 
sequence and diagnostic statements as well as identifying the defecti~ -Analog Tesllng Dplion 

The 3040A-\ may be configured with an analog option. Complex 
Waveform Conformance, providing up to 32 channels of analog testing 
capability. With this option, you canlesl analog and digital signals on the 
same board at the same time. 
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on-line Progrlmmlng 
The 3040A-l oil-line programming station lets you generate test 

pr~rams without interrupting test activity. Prompts guide the test 
engmeer Itvough each step 01 the process. The programming station 
includes a full ASCII keyboard , CRT display, dual floppy disk drives, and 
an RS-232C printer intef1ace tor program docl.llTlefltation. 

(NSN 6625-01 -056-9777) J010A 

3010A logictest" 

• Portable benchlOP lester 
• Simplified programming 
• High-speed testing 
• Walk-back diagnostics 

The 3010A looictester is a sell-contained portable unit useful lor 
functional testing of moderately complex. printed circuit boards. It 
simplifies programming by algorithmically generating a large array of 
stimulus patterns. As a resull , you can develop test programs in hours 
instead 01 we$s, by simply selecting the appropriate stimulus algorithm 
lor each input. The 3010A funhef simplilies programming by eliminating 
the need lor assemblers, compilers, and tapes, letting you both program 
and edit on-line. 

3010A 

High-Speed T,sting 
With the 3OtOA, you can perlorm high-speed testing at rates up to 4 

MHz, as well as one-shot and continuous pulse-width measurement . For 
one-pass, golno go tests, the 301 OA includes an output count integrator 
that logically combines the activity 01 all 1/0 pins into a single signature. 

Rapid Faull Tracking 
The 3010A allows quick isolation 01 faulty nodes. It checks the nodal 

signatures ot B-pin subgroups until it finds an incorrect count. The 
operator then backtracks through the nodal transition counts to the point 
where inputs to an Ie are nonnal but outputs are incorrect. This is the 
defective node. 

Trllnln\ 
30401 050 Board Tester Maintenance Training 

Prepared with an understanding of the System layout. service manual 
organizallon . theOry of operation. self test diagnostic operation. servicing 
techniques. adjustment procedures, and mechanical assemblies, it is the 
intention of this five-day course that you be able to maintain and repair the 
3050B to the major subassembly or board level. (See page 273 for more 
details.) 
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Glossary 01 Terms 

Glossary 01 Terms 
Adi'CIfII Irlel sbort - A short resultlOQ from an Inadvertent connection 
between two adlacent traces 
Auign /locat. probe - A ~smar1 " probe used with the 32008. lets users 
assign thelf own nomenclature to lest points, also helpful in debugging 
programs and test fixlUles. 
ATE - Automated test eqUipment . including systems such as manufactur
ing deleets analyzers. luncllonallest~ , and mcircuit testers. 
ATlAS - A power1ul programming language tor analog applications. Uses 
English-like statemef1ts. 
Auto-turn - 32008 automatic self-learn operation that finds continUi ty 
and isolation patterns from a known-good board or backplane. 
Blckpllnt - Unit 01 electronic equipment in which various logic and 
control elements are interconnected Often takes the form of a "fal's nesl" 
of wires. interconnecting printed circuil cards in the fear a! compulerracks 
or cahinets, 
8m bOlr~ - A printed circuit hoard with no components OIl it - just 
traces_ 
8ed,al'alUI lullixtura - A surlace OIl which spring pins are strategically 
located so as to make etectncal contact With a UUT 
CAD - Computer' alded design 
CIf~ Clg. - A metal rack that Pfovldes houslog and Interconnechon 
between Pflnted Circuit boards 
CDnli~11ICI IMI - A stat istICal percentage indicating the likelihood of 
successfully Isolating all faults_ 
Continility - A resistance between two points that is less than the 
progranvned low threshold; means the points are shorted together 
Cps - Characters per second; 0011 of measurement fOf printer speed. 
Oynamic bulls - Faults that appear only when the components on the 
board are Interacting In sequence, al rated speed. 
FunaiGIII l leat - A test fOf faults that only appear when the components on 
the hoard are Interacllog In sequence, at rated speed (Also see Dynamic 
laults,) 
Kyllrld bolrtl - A pnnted cirCUit board including analog as well as digital 
components. 
It - An integrated circuit. 
IEEE 488 - A high-speed communications in terlace, often used in analog 
tes t equipment . 
lotlrlul pod - A micropfOcessor-spetilic unit used in connection with 
Fluke hoard test equipment. giving it the ability to emulate the act ivi ty 01 
the microPfocessor on the board. 
Isoillion - A resistance between two points that is greater than the 
programmed high threshold 
Junction lut - Verifies the presence and orientation IOf ajunction element, 
checkinq to see that the component is correctly mounted and properly 
functioillog . Used to check diodes, transistOfS. and , in many cases. ICs. 
Klfn,! - The central circuitry on a microprocessor-based board. including 
the mICroprocessor. bus, RAM . ROM. and 110 Circuitry_ 
LEARN .lgorllMl - See AlIt,-tur •. 
LOIIIIJd liar. - A printed circuit board with all components inserted. 
Musufl comllllnd IOftWIfl - A grOtJp 01 commands that tests for specific 
values between points where reac tive or resistive components exist. 
MI.tClU.ttl - A storage medium used hy Fluke board test equipment lor 
storing test Pfograms. 
NDIII - A terminal of any branch of a network, or a terminal common to 
two or more hranches on a printed cirCUit board. Also called a junction 
point branch poinl , Of vertex 
Olll-ol-tolennce com,onen' - One which. whet1tested, is not with in its 
specified tolerance rating. 
PCB - A pnnted circuit board 
Perlpllm! ~Ircunry - On a microprocessor-based board, circuitry located 
outSide the kernel (Also see Klfnll. ) 
Pin nrificalio" - A preliminary test to make sure all tester pins are in 
contact with the UUT before the actual test begins. This fea ture is 
designed to be used with loaded-board tests. It is based on the assumption 
that , from any givef1 poin! on a loaded hoard. there is a path to either Vcc 
Of ground. 
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Prompt - A displayed message that guides the operator to the next step. 
RAM - Random access memory. 
Rulltin ,II - A pOint that has an Impedance value that is lower than the 
high ttveshold and higher than the low threshold. 
R""nu - Eleclrical output produced by a node when it is stimulated. 
(Also see Stilllllius '1'011 •••. ) 
Rework - Repair of defective boards that takes place as part of the 
produclton operatIon, allowing malfunctioning boards to be recycled 
Instead of discarded 
ROM - Read-only memory, 
RS-232C - A standard communications in terface specifying various 
electrical and mechanical characteristics for a bit-serial in terface between 
computers, terminals, and modems. II describes an interiace consistiflg of 
25 pillS or leads, each of which is le ttered and provides a function. such as 
timing control or the sending of data. 
Slmlconductor junellon 1.11 - See Junalon tnl. 
Short - Continuity where isolation is expected. 
Slgnltur. - Four bit hex number representiflg data stream at a node. 
St im ulus ¥1Ilug. - A voltage applied 10 the UUT during a measurement. In 
shorts and opens testing , the stimulus voltage is hxed at 300 mV in 
loaded' board mode and 8V in bare-board, backplane, Of cable testing. For 
measurement commands, It IS programmable Irom 300 mV to 8V. For 
lunctlon tests, It IS fixed at 2V 
TlSt sit. - A workstation lor testing boards, consisting of a remote 
operatOf coosoleand a user-dehned test fixture This workstation provides 
the Intef1act to the test statron processor_ 
Tr01lbllSlIooti~g - Locating and diagnosing faults or mall1K1Ctions in 
elec'ronic eqUipment by means of systematic checking or analysis. 
UUT - The urut lXlOOr test 

To Pul Fluke Board Teslers and Troubleshoolers 10 Work lor 
You. _ . 

Any of the Fluke Sales Offices or Representatives listed on page 
243-245 can help you determine which combination of equipment best 
meets your board testing and troubleshootiflg Ileeds. Additional assistance 
in developing an analysis and justification for board testing and 
troubleshooting is available in the following ways. 

• Attend I Ir.e MicrO-System Troublulloollna SamlNr. Topics will include: 

• Use 01 built -in tests 
• Use of mode keys 
• Troubleshootiflg functions available 
• Probe use 
• Basic pr09rammiog 
• Auxiliary Interface 

Contact your Fluke Sales Olliceor Representative for seminar dates and 
locations. 

• RIIIIIIl I Rllur. " flVUhllHt A .. 1ysb for the 3200B Manufattlling 
Defects Analyzer, the 3050B Funclional Tester, or the Emulative Testers 
(9000 and 9100 Series). Contact the Fluke Sales Oflict nearest you (see 
page 297). Based on the vanables of board testing requirements as well as 
ecOOOfniC variables such as labor rates, productivity, depreciation. and tax 
factors , lhesales stall can develop an analysis stated in terms of Payback 
Penod, Rate of Return, Net Present Value, Profitability Index, orwhatever 
method you need lor you, apphcatloo and management methods_ 



( 

, 
\ 

> 

-

Product Support & Services 

-

As our customers demand new and 

efficient products. AI Fluke, we're 
dedicated to providing the best services possible to sup-

in i i To 
your i , I 
are located worldwide to support you with parts. repair 

calibration services. 
I 

I 

"rvices .. You can expect 
service and support that's 

needs. 
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Product Support & Services 

Selection Guide 

SUPPOri or Service 

Product Availability 
Product Specification 
Application Assistance 
Product Information 
Leasing Information 

Consultation 
Software Oevelopment 
Site Evaluation 
Installation 
Application Training 

Repair/Calibration Training 
Repair/Calibration Service 
Repair/Calibration Assistance 
Service Agreements 
Module Exchange 

Replacement Parts 
Instruction Manuals 

• Hours.· 6 a.m. to 3 p.m. Pacific Time 

Corporal. Headquarters 
John F)uke Mfg . Co., Inc. 
P.O. Box C9090, 
Everell , WA 98206 
(206) 347-6100 
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U.S.A. 

Your Sales Office 
(See page 297 or 306) 

Your Sales Office 
(See page 297 or 306) 

Your Technical Center 
(See page 300 or 306) 

John Fluke Mig. Co., Inc. 
P.O. Box C9090 
Everett . WA 98206 
Attention : Parts Dept. MIS 86 
or caU 
(800) 526·4731 ' or 
(206) 356·5774' 

Europea" Headquarters 
Fluke (Holland) BY 
P.O. Box 2269 
5600 CG Eindhoven 
Netherlands 
Tel : (40) 458045 
TLX : (844) 51846 

Other Countr ies 

Your Fluke Representative 
(See page 298 or 300) 
WU Telex : 152385 
TAT Telex: 185-103 
Phone: (206) 356-5500 

Your Fluke Representative 
(5 ... page 300) 

Your Service Representative 
(See page 300) 

Your Service Representative 
(See page 300) 



Product Support & Services 

fluke Applicalions Engineering Group 
• Applications assistance and consulting 
• Hardware assistance and consulting 
• Software assistance and consulting 
• Site evaluation and installation consulting 
• Third-party support and consulting 

When Fluke electronic test and measurement equipment is used in a 
systems application the system builder may wish to request additional 
support from Fluke. The Fluke Applications Engineering Group provides a 
wide range of services from telephone consulting and start-up assistante 
to on-site soltware and hardware development. We will make sure your 
project gets on tratk quickly. and stays on track. 

The Fluke Appl ications Engineering Group can provide support tailored 
eKPressty tor your appl icatioo. Whether you need complete tum key 
software or additional manpower to augment your in-house programming 
staff, fluke has the solUTIon 

Fluke's Appl icallOns Engineering Group has a team of designers ready to 
assist y{lU with your systems integr.lllonneeds. When you take advantage 
of Fluke's expertise you can be confident that your system design will 
reflect the latest technology configured 10 match your application. 

Our services are designed to support a wide variety of customers from 
first-time users of Fluke equipment to customers creating advanced 
systems on accelerated implementation schedules. When you plan to 
implement a Fluke instrument system. count on our Applications 
E~ineering Group for help. No one knows test and measurement like 
Fluke. 

Repa ir & C.libration 

fluke Cooperalive Services 

• Indepeodeot specialists 
• Specific industry expert ise 
• Systems solutions 

Fluke's Cooperative Services program may be the answer to y{lur test , 
measurement. or control application . 

Today's projects require Integration of hardware, software, training. and 
support to arrive at a total solution - on time and within budget. Today's 
prOjects call for teamwork. That's why we formed Fluke Cooperative 
Services (FCS). 

The Fluke Cooperative Services team is a network of independent 
specialists who know hardware, who know software, and who know your 
industry, 

With Fluke and FCS, there's no more shopping around and no more 
unclear accountability. 

We carefully selected FCS members becuse of their expertise and 
because they are team players, We've already worked together, so we're 
ready to go to work for you on your project. 

Teamwork and FCS - pot them to wor1< for you. You'll have one team to 
work With and one team that will stand behmd its promises. We think 
that's beller than passing the buck 

Repair and Calibralion Services 

• Variety of services to meet each cuslome(s needs 
• 9O-day warranty of complete unit 
• Installation of product improvements 
• Full N.B,S. traceable calibration and/or alignment 
• Documented quality assurance program 
• Compliance with Mll-STD-45662 and nuclear industry 

standards 
• Special cal ibration data available 

Each Fluke Technical Center is equipped with the necessary instru
ments, standards, procedures, and persoonel to maintain Fluke proouctsat 
peak pertormance. The procedures and documentation comply with 
Mll-STO-45662 and NliClear Regulatory Commission requirements, 
assuring accuracy traceable to the National Bureau of Standards. Proper 
use of measurement standards is carefully and continually monitored 
through a corporate Controlled Audit Pr09ram. 

Fluke's Customer Support Services IS dedicated to only one goal 
- providing the best possible service for both our products and our 
customers. To achieve th is goal, we have expanded our range of repairand 
calibration services to provide more solutions and flexibility ror our 
custOlTleB. 

Every service is designed to meet a different level of product support , 
whether it's ooe unscheduled repair or a live-year extended warranty 
agreement that meets Mll-STO-45662 . 

Slandard Price Service 
• One-time repair or calibra tion at a fixed price, 
• Added support for your own maintenance program. 
• Take advantage of Fluke's expertise and resources on an 

as-needed basis. 

These ~ost-effective services can be used to repair or calibrate your 
Fluke equipment on a one-time basis. Forcustomers who routinely service 
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Product Support & Services 
Rep.ir & Calibration 

their own Fluke lnS!ruments, thlsservlCtotfers an easy way to smooth out 
your peak wOf1tloads. For others. it's an easy and economical way to lake 
advantage of Fluke's extensive service 

The Standard Price Service Program establishes a fixed charge 'Of 
calibratioo and/or repair for each type 01 Instrument. The price for 
calibration andfor repair includes all labor and material required. 

These standard prices. which are based on historical averages tor time 
and material , help you determme service costs In advance and avoid the 
potef1tially cnllcal delay 01 quotatioo and approval procedures. Naturally. 
some units may have to be excluded from the ~rogram because 01 age or 
abuse. In such cases you will be advised and , I' you approve, charged on 
the basis of the aCluallabor and parts required. 

Sllndlrd Prl~ C.llbnllon 
Routine calibration ensures your instrument is performing to published 

speci fication. Every' instrument calibratloo follows the procedures speci
fied in Fluke maintenance manuals Instruments are then returned with a 
Fluke Certi ficate of Calibration, your proof of traceability to the Nallonal 
Bureau of Standards. In addition. we also Include calibration labels to 
indicate the date of calibralloo and the date of next calibration, as wen as 
tamper-proof seals to protect the integnty of the callbratloo performed 

Standar~ Prf" IIIpI!r Plus C,Ubntlon 
This IS a cost-eftectlveway to 5efVlce your Fluke product 00 a ooe-tlme 

basis. USing the Industry's finest test equipment. our factory-trained 
technicians will test all functions and ranges while making the required 
repairs. We replace any defective parts with Fluke-specified and 
Fluke-tested parts to ensure the repaired instrument perfCKTTIS to manu
facturer's published specllicallons 

During repair. we wilt also InstaU product cnanges tllat enhance the 
instrument performance and reliability Then, it is calibrated in the same 
mannner as in the Standard Pl"lce Calibration 5efVice, complete with the 
same certification, labels and seals Each unit is completely performance 
tested and returned with a 5efVice report 

Wlrnrrty 
Standard Price repairs carry a complete instrument warranty for 90 

days. This warranty covers the entire instrument , not just the portion that 
was repaired. You won't find a beller warranty in the illdustry. 

A Fluke Calibration warranty guarantees your instrument's calibration 
for 90 days after it's returned to you. Even if the product fails, you pay ollly 
the repair charge alld recallbra tloo is provided at no charge. The warranty 
terms are given below. 

Stlncilr~ Prig Rlpllr PrognlA S.~ICI Wlrnnty 
Fluke warrants products it services and parts It sells to be free Irom 

defects in material and workmanship for the period given below: 
(1) product repaired under Standard Price Program for 90 days 'rom 

shipment of repaired product. 
(2) product repaired uoder Exteoded Warranty/Calibration Plan for the 

period of the extended warranty. 
(3) products repaired under Labor and Materials ServiCes for 90 days from 

Installation and 
(4) replacement parts for 90 days from date of shipment. 

ThiS warranty applies if you are theonglnal purchaser. It does not apply 
to fuses. disposable batteries, or any product or part which has been 
misused, alterd or damaged by accident or abnormal cooditioos of 
operation. 

for warranty service, cootact your nearest Fluke Technical Center for 
shipping instructioos. If the product is relume<i 10 the Technical Center. it 
should be shipped freight prepaid. 

Fluke will. at its Dptioo. repair your product or provide a module 
exchange free of cnarge. However , if Flukedetermines that the failure was 
caused by misuse, alteration , accident Of abnormal conditions 01 
operat ioll, you will be billed for the repair. Alter repair. we will re turn the 
product, freight prepaid 

THE WARRANTY STATED ABOVE IS YOUR SOLE AND EXCLUSI VE 
WARRANTY AN D IS IN LIEU OF ALL OTHE R WARRANTI ES. EXPRESS 
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OR tMPLlEO, INCLUDING BUT NOT LIMITED TO ANY IMPLIED 
WARRANTY OR MERCHANTABILITY OR FITNESS FOR ANY PARTICU
LAR PURPOSE. FLUKE SHALL NOT BE LIABLE FOR ANY SPECIAl. 
INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, WHETHER 
IN CONTRACT. TORT OR OTHERWISE 

Exlended Warra.1y Service 
• Fixed maintenance cost so you can budget accurately each 

year 
• Prioritized service 
• Shorter repair cycle 
• Reduced pariS inventory 
• lower maintenance training costs 
• l ess demand on your technical personnel and resources 

Fluke's Extended Warrallty Ptan provides your equipment the ultimate 
protection at one ecOOOlTllcal priCe Comprehensive agreements provide 
routine calibration at regular intervals or repair 5efVice as needed. Or, you 
call combine these options lor full service coverage, 

Extend. Wlul/lly/ Cllibntlon Plu 
Trust the scheduled callbratioo of your fluke instruments to theworfd's 

leadiflQ manulacturer of calibration instrumentatioo and standards. Uoder 
this plan . we'lI calibrate your Instruments at the Fluke-recommeoded 
intervals. You'll automatically receive a 3O-day advance notice that your 
instrument is due for calibrat ion. If your instfUlTll)flt's application requiles a 
different calibration interval than normally recommended. we can tailOf a 
plan to meet your fleeds. Either way, you can expect priority service and 
turnaround. 

We'll return the instrument with a Certificate of Calibralioll for your 
records. Should you need more documentation to meet MIL-Standards we 
can easily include detailed Calibration Reports as pan of this plan for a 
nominal charge. 
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ElI,IIIII'" Wlrtlnty IItplir Plan 
This plan IS an extension to your product's warranty Whenever your 

product needs fepairsefYice. simply send It to the nearest Fluke Technical 
Center. There, It is repaired . recahbrated, and pefiormance tested - wilh 
priority scheduling, AU pans and labor are Included in the price 01 thiS 
service. even paris that are OOfTnally excluded from the Standard Price 
Service plan. So there won', be any surprises, even re turn surface freight 
costs are included. As you might expect. a Fluke Service Repon and 
Certificate 01 Calibration is enclosed with each repaired instrument 
Contact the nearest Fluke Technical Cenle!' for complete terms of the 
extended warranty. 

Full Smice Ellllllled Wmuly 
If you need both scheduled calit)f3tion and periodic repair service. there 

is no bener maintenafICe program lor your Fluke equipment than our luti 
service plan, We've combll'led all the features of the Extended Warranty 
Calibration and Extended Warranty Repair into one full service plan. You 
pay a reasonable fee for each instrument, ellminallng most additiOflal 
seNice expenses. 

Plln Ahe'" 1M S, .... 
We oller a 15% discount on the listed prite of the extended warranty 

plans when you purchase the agreement at the tune of instrument 
purchase. Or, if you purchase thiS service prior to the expirat iOfl of the 
product warranty, we'll discount your plan by 7%. 

You can also reduce your maintenance expenses with a Blanket Service 
Agreement. This agreement is based on the total dollar amount of your 
Extended Warranty or Other servite plans 

Prl·,II. la,ectloq 
Sometimes an instrument Inspection IS required before we can oller an 

Extended Warranty plan, Th iS usually occurs when an instrument's 
warranty has expired, An inspection at a Fluke Tedvucal Center IS free or 
you can pay a minimal fee for an inspection at your site. If the condition of 
your instrument precludes coverage, we'll provide a Labor and Malerials 
Service quote lor the repairs necessary to qualify your instrument. 

l,bor and Malorl.I, Sorvice 
• Instruments that are out-of-production and no longer 

included on the standard price list. 
• Instruments that have been seriously damaged. 
• Instruments that have been exposed to unusual conditions or 

harsh environments. 
• Products thai have special modifications. 
• for any special 5ef\I ice requirements. 

Sometimes you may want or need a firm prite quotatloo 01 labor and 
material repair. Using this service, you'll know exattly the COSt to get your 
instrument repaired And, to keep you on schedule. this firm quote is valid 
for 30 days and also includes an estimated turnaround time for repair. 

Di&cenlilUH PrMucls 
We stand behind each Fluke product for Its full life cycle This means 

we'll service instruments manufactured more than 20 years ago or even 
those we discon1lnued, These repairs, however. are handled case-by-case 
because 01 the availability of certain parts. 

Pn'lgrelment Il\IIKIion 
It you would like to take advantage of our Extended Warranty plan, but 

your instrument does not pass the inspection, XOU can count on the labor 
and Materials plan to get your equipment qualified. We'll always give you 
an estimate of the necessary repairs, whatever the reason for failure. 

Mlldified ProduClI 
II you have a Fluke moditied or special product , it may require an 

additional charge to qualify lor the Standard Price Service or Extended 

Repa ir & Calibration 

Warranty plan To find out II thIS applies to your special equipment. call 
your Fluke Techmcal Cert1er 

Wlrf1Afy 
Instruments repaired under Labor and Materials Service are warranted 

to be free Irom defects m material and workmanship lor 90 days. This 
applies to the enllre instrument, not JUSt the repaired portion. See the 
Standard Price Warranty tor complete terms. 

On-Sile Service 
• Minimize downt ime, 
• Guaranteed response time, 
• Prevent ive maintenance. 
• Custom agreements, 

Most systems you buy from Fluke mcfude a 90-day on-site warranty 
Under thiS warranty coverage, we'U repair your system OIl-site in theevent 
It falls Alter tillS 9O-day period. each mstrument m the system continues 
to be covered by the Fluke standard warranty The mstrument service 
would then be performed at one of our Techl1lcal Centers 

If you would like to continue on-Site service after the 9O-day on'slte 
warranty period , you can do so With a Supplemental On-Si te Service 
Agreement. The Instruments that are commonly used In systems can be 
covered by Supplemental Oo'Slte Service ThiS ellmmates the need to 
remove the Instrument from the system and send It to a Fluke Technical 
Center for warranty service The lee IS oommal , lustlhe extra expense 01 
on'slte service from the Fluke Tectvllcal Center to your facili ty 

After the warranty period and the Supplemel1tal On-Site Service 
coverage, you can continue on'slte service by USing our Basic On-Site 
ServIce 

Special Service, 
• Calibration documentation. 
• Ml l -STO-45662 Calibration. 
• Fast , emergency service. 
• Handle all your service needs with one simple plan. 

O.E,M. Servltu 
II you are an 0 E.M custOmef for Fluke products, we also have repair 

and calibration ServiCes to meet your needs. Because your business needs 
requ ire special support, we suggest you contact your local Fluke sales 
engineer Once we know your needs, we can tailor a service plan that 
supports your business. 

Elllfgtncy 48·HHr StrYlct 
When an mstrumeot falls and downtime is costing you hundreds of 

thousands of dollars, use 0Uf emergency 48-hour seNice. From the time 
your instrument arrives at the Fluke Technical Center 10 the moment we 
ship it back to you, it receives first -priority access to pariS, labor and 
equipment in the service lab 

This 48·hour service is available lor a 5200 rush charge in addition to 
the standard repair pnce, It's a small price to paywhefl each hour counts. If 
for any reason we cannot meet the 48·hoor commitment, you will be 
notified immediately and, 01 course, charged only the standard service fee. 
Call your nearest Fluke Techl1lcal Center lor immediate help. 

8luke' Smiu AgrHmentl 
Whether you choose Standard PrIce services or Extended Warranty 

services, you can reduce your costs substantially with Blanket Service 
Agreements. But you'll save more thall money - you'll also save 
paperwork and administration time. A Blanket Agreement is based on the 
10lal COSt of your yearly services. 
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Irs as easy as this. Contact your local Fluke Sales Engineer Of your 
nearest Technical Center Manager and discuss your pl'Oduct mix and yearly 
requirements We will develop a quotation for a Blanket Service 
Agreement lor your review and coosidera'ion. 

The dollar volume can include any mix of Fluke prodUClson any service 
plan. Vou canno!, however, combine Extended Warranty discounts with 
Blanket Service Agreement discOl.lfllS 

The manager 01 your nearest Technical Center will determine the mixo! 
Fluke services that gives you the greatest diSCO\ln\. Call today and learn 
exactly how much you can save this year. 

S.rvice R.ports 
When your instrument is repaired by a Fluke Technical Center you 

automatically receive a Service Report for any work per1ormed. 

C,lIbr.tilln ClrliIIClI" 
For every product calibrated , fluke includes a Certificate of Calibration. 

Irs your guarantee that the instrument meets its specilications and is 
traceable to tl'.e Natlonat Bureau of Standards 

C1libllUon Libels 
Any instrument calibrated by a Fluke Technical Center will be returned 

with a calibration label Indicatlngtl'.e date of calibration and the date of 
next calibration. We'll also affiX tamper-prool seals to your instrument. 

Calibr.Uoo Reparts 
II you need more detailed reports lor MIL-STO-45662 or in-house 

Quality assurance programs, we can prOVide comprehensive calibration 
reports, This includes the actual readings taken from each range and 
function of an instl\llTlent 

MIL-STO-45662 CaI1I1r.UOlll 
If you require calibration tnat meets Mll-STD-45662 we can provide 

this service and tl'.e documentation. Full compliance With 45662 Includes 
the following items: 

• Formal calibration procedures With recording of test results before 
and alter any necessary adjustments 

• Records 01 calibration dates and identification 01 calibration 
standards and technicians. 

• Records 01 accuracy of test standard's accuracy and controlled 
environmental conditions_ 

• System 01 notification and recalibration when test standards are 
found to be out-oHolerance. 

R'plac,menl Parts 
• Components that meet Fluke specifications standards 
• Automatic notice of improved replacement types 
• gO-day warranty 
• Toll free parts order line (800) 526-4731-
• Recommended spare parts and module kits 

Availability of replacement parts is a key element in providing Quick 
tum-around and product support lor customers who per10nn their own 
maintenance, By providing Quality parts and responsivesuppor\, Customer 
Support Services will help retlXTl your Fluke instrument to peak 
performance. 

To support this service, an extensive inventory of repair parts is 
maintained by the Replacement Parts Center located in Everett , Washing
ton . This computerized center stocks severat hundred thousand com
ponents, subassemblies, and modules that are listed on a microfiche 
catalog avaitable to customers. AU Fluke replacement parts are warranted 
against delects in materials and workmanship lor 90 days after shipment. 
(See the Standard Price Warranty lor comple te terms.) From most U.S. 
locations, you may place your orders directly to the Everett Replacement 
Parts Center by calling our toll-Iree number, (800) 526-4731. From 
Alaska, Hawaii, or Washington call (206) 356-5774. From locations 
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outside the U S .. place your parts order with your nearest Intematiooal 
Representat ive, who will expedite processing or till your order from local 
inventory 

When ordenng, please Identify paris by the Fluke six-digit part number 
and description as shown In the instrument manual and, if possible, by the 
schematic diagram cirCUit reference number The model number and serial 
number of the instrument will also help us supply the correct parts. 

In some cases parts must be ordered in matched sets in order to 
maintain tl'.e specified accuracy and performance of the instrument afler 
repair. Check the parts list and diagrams for footnotes containing special 
parts ordering instructions. 

Recommended Spare PartS lists and Spare Parts Kits, and instrument 
manuals are also available tor most Fluke products. 

Module Exchange Program 
• Available for most modular products 
• 24-hour delivery to most U.S- locations 
• Minimum downtime for critical applications 
• Reduced maintenance persoonel training requirements 
• Takes full advantage of product diagnostics 
• 9O-day warranty 

Many Fluke instruments are modutar In design and can be serviced most 
etfectlvely by exchanging a defective module. 

The Module Exchange Program allows you to obtain an exchange 
module quickly and economically. When using this program, you need only 
iderltify the delective module, which simplifies your troubleshooting 
procedures and reduces your training and skill requirements for mainten
ance ~I Sell-diagnostiCS built into many Fluke instruments further 
simpilly the process 01 identifying tl'.e faulty module. 

Once a defective module IS identified, your local Fluke Technical Center 
(see page 300 for locations) will place your order with the Module 
Exchange Center located in Everett , Washington. TI'.e replacement module 
will be sent directly to you via overnight air carrier. A similar program is 
offered to cus tomers in countries outside the U.S. 

Please contact your Technical Center or International Representative 
for a list of Fluke products which are supported by the Module Exchange 
Program, and detailed information on exchanging defective modules. 
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Customer Training 

• Maintenance training 
• Applications training 
• Product training 
• Technology seminars 
• Special customer training packages 

Training Pays OM In Produclivily 

Fluke Customer Support Services is dedicated to ~rovjding infonnation, 
assistance. and training lor people who use and mamtain Fluke products. 
As a designer and manufacturer of sophisticated Instrumentation, we 
re<:ognize that well trained technical people are an asset which is essential 
to productivity. 

To gain maximum pef10rmance and productivity from your fluke 
equipment . spend just a few days training with our experts. Our 
Applications and Maintenance Training courses combine comprehensive 
lectures wilh hands-on experleote that will provide a sound IMlderstanding 
of both our equipment and documentation. 

Applicalion Training 

Whetheryoo've just purchased Fluke products or you already own them, 
our Applications Training will help you to enhance their ellectiveness by 
taking advanlage of every advanced fealUre 

Maintenance Training 

If you repair your own equipment , our Maintenance Training courses will 
teach you the technology behind the leatures and functions, and help 1'00 
to ettectively troubleshoot and mainlain even the most complex systems. 

Customer Training 

Schedule 
We have scheduled our courses throughoulthe United Stales for your 

convenience Dales, lees and localloosareshown in the lollowingseclions 
for each of our course offerings. 

172211152 A"tlcl1tlll 3200 lhllltullCt 
1122 Maillflliltl 5100 •• llItlilKi 
2UD IlIIrMucti.. 5200 .,illflla 
2280 M,IIIIIUncl 5205 •• IIIIIIIIICII 
2452 A"llutio.. 5440 M.llltlulICII 
2452 M.llllllll lIU 7400 PfoCidm W,ilJIIg 
3040/ 3050 MIJlllllllncl 8500 M.11ll11ltllC1 

1140 •• illlulu 
9010 ' rDll1IIIIIi .. 
9010 Tr •• 'WIotIIi 
FluSya StftWII"I 
OMllls MIIIltIllHCl 
.lIrelDIY hlr Tacllillcl ... 

You will also find detailed course descriptions. outlines and pre
requisites. We recognize that our scheduled classes may not lit your needs 
or schedule. ThaI's why we created On· Si te and Unscheduled Training. 

On-Sile Training 
If our scheduled courses are not convenient or you want to train a larger 

groop of people. an on-site course is an easy. economical solution. 

Unscheduled Training 
Unscheduled tralnlllg courses lor up to len of your people can also be 

given at one 01 lhe designated Fluke training facilities (Paramus. New 
Jersey. Chicago. illinoiS, or Burbank , California) 

For more mformallon 01'1 unscheduled tramlng and OII·site training 
contact one 01 the TramlOQ Coordmators 

At Fluke we believe that our customers PUfchasemore than Just a piece 
of test eqUipment Wearecommllted to prOViding solutions that meet your 
requirements. 

Training Coordinalo," 
Burbank. CA [213) B49·11B1 
Cllltlgo. Il 131 ZJ 105·0500 
Plrllnul. NJ [201) 262·9550 

Training Schedule - 1987 

The foUowlIlg is a listing 01 the training courses, along with the 
scheduled date and locallOn. The course listings are presented first , with 
the locallons and dates to follow 

172211752 Inslrumenl Controller 
SoftwllliM ApplltltJolIS 

Cooru Obltctlvu: ThiS ApplICations Training course will detail the 1722's 
approach to controlling system operations throogh skills gained in 
software programming and hardware configuration of the ooit. With an 
understanding 01 tile standard flardware cornponents. available options, 
and the conliguratlons of those options, you·1I gain insights to your 
particular application needs. The software training includes complete 
coverage 01 · FOOS (Fluke Disk Operating System), System Utility 
Programs, and Fluke Extended BAStC , all of which are available to the 
user GraphIC capabilities, Menu creatiOll, and Touch Sensitive Overlay 
software commands are detailed and explored. 
Couru Oull in.: A formal course oulline of this course is nol avai lable since 
each course is formatted to conlorm to the configuration of your particular 
1722 or 1752 Instrument Controlier. Because these courses are tailored to 
your needs and equipment, they are usually condocted at your location 
usinQ your eKact equipment. The instructor wi ll contact you for 
cooflguration and installed option information prior to condocting the 
class. The course schedule on page 274 reflects regularly scheduled 
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Customer Training 

classes which are held in the regional centers. ShOuld yoo wish to aUeod 
one of them. please contact the closest regional training coordinator. A 
very general course outline would be as follows: 

• Introducllon 
• FOOS O,.rllll\l SY't.m 
• Fill Structur. 
• Ulility Prorgf1m 
• Gllphita ealllbilily 
• TDIICb S.uili'ft Oml,., (lSOI 
• Developl", IntwK4I Minus 

PrlrllCluisills: You should be lamiliarwith the BASIC programming language 
and the operation of measurement/sensor types of equipment (i .tI ., 
thermocouples, transducers. Ihennislors. RTDs. Knowing another pro
gramming language would be beneficial. but is not mandatory. A 
background in electronics would be helpful . bill not necessary. 
Who Should An, .. : Operators, programmers, managers, and supervisors 
who have a need to operate. program, Of interface the 1722/17 52 
Instrument Controller to their particular application 

CltllOl No. 1722·TAF I 5 DIY' 
Course SchecMI: 
Basion. MA 
Sep 14-18 
Pinmul. NJ 
Jun 15-19 

Chl~gO. Il 
Apr 6-10 
Sunil. WA 
Oct 19·23 

1722 Instrumenl Controller 
MllltlUIel 

IrYlne. CA 
Jan 26-30 

Orlinda. Fl 
May 9-13 

Cours. Oblectl.,..: These two separate ooe-day courses will give you I'IOt 
only an extensive amount of hands-on operalingtime in which to gain 
experience and confidence 00 the use of the equipment. but YOU'II also 
troubleshoot the instrument to the module level. The use of built-in 
diagnostic capabilities will be covered in addition 10 the troobleshooting 
pr~ures. 
Couru Outli.: 

• 1122A Openliol 
System Start-upllnitiatization Procedures 
Basic System Software Operation 

• Theory 01 Optrltlon 
Overall Functional Simplified Block Analysis 

• 1722A M.inllnanct 
Assembly/Disassembly 
"Dead Box" TfOubleshooting 
"live Box" Troubleshooting 
Board Isolation and Fault Analysis 
Hands-on Troubleshooting to the Module level 

• Ordering [AppenCI lx .1001 
The Module Exchange Center 
Ordering Parts From Fluke 

• 1700 Serlu Review 
Prerequisitls: A formal educatiCMI in digital and analog elettronics theory. 
You should possess practical troubleshooting experience and a good 
working knowledge of basic test equipment used In measuring voltage. 
current . resistance. and wavefoons. 
Wha ShotIl~ An.lIII: Anyonewho has a need to operate or repair their 172001' 
1722 Instrument Controller. 

Cltelog Na. 1722·TMF I 2 DIp 

Cauru Schedule: 
krblnk. CA 
Feb 18. 19 
Jun 30. Jul1 
Nov 12. 13 
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Orl .... Fl 
Apr 20. 21 

PlrllIIII'. HJ 
Sep 10. 11 

SAHli. WA 
AUQ 31 . Sep 1 

2280 Oat. Logger 
Procluct IlIIrodactlon 

Course Objlc"ft,: This one-day seminar is designed to give you the basic 
skills. knowledge. and confidence to use the 2280 Series Data l ogger to 
its fullest potential . Both theory of operation and hands-on experience will 
be included. 
Coura Dutil ... : 

• IntrOlluctian 
• 2280 Sirles Dftmew 

What is the Data logger 
Functioos and Capabilities 

• Conlrol ldlntiflcetiDn 
Front and Rear Panel 
Power the 2280 

• Progrlmml"l!be 2280 
ConceptS 01 Programming 
Entering a Program 
Rooning a Program 

• HIM,-Ol Enfci", 
Analog Inputs 
Analog Inputs with Alarms 
Analog Inputs with Status Outputs 
Analog Inputs with Plot Program 

• Pas! 811u Support 
Other Fluke Set'lICes 

• Course Review 
PrmCluisitu: None 
Wha Shoutd Attend: Anyone working with data logging/event recording type 
devices who needs to lamiliarize themselves to the operatioo. Junctions. 
and capabilities of the 2280 Series. 

C.lllot Ho. 22BO·TAF I 1 Day 

Couru ScWule: 
8llrU!1k. CA 
May It 

Dmott. Mi 
Jun 22 
Oct t2 

2280 Data Logger 
M.int!lIIncs Trll ftl", 

hnlll/l, HJ 
Oct 30 

Couru Oblectives: This five-day maintenance training course wilt presenlto 
the student all the inlormatiCMI needed to repair the unit to the module 
level. The practical aspects of maintenance and I'Iands-oo exercises are 
highly stressed. Given a defective 2280 Data logger, a set of Manuals. 
tools and test equipment you wi ll be able to repair the 2280 to lhe module 
level. 
Couru 011111 ... : 

• InirHuclion 
A System Overview 
Manual Usage: The 2280 Manual Set w/exercises 
Instrument Conliguration 

• 0pIfIUln.1III Prognmllilll 
Operatioo. Oper.lling Modes. etc. w/exercises 
An IntroductlOrl to Programming 
Hands-On Exercises 

• TbIOfy 01 O,.r.Uon 
Overall Funct ional Analysis 
Block Diagram AnalysiS 
Stalic Awareness 

• M.lnllllllllCl 
AssemblylDisassembly w/exercises 
Specificatioos 
System Diagnostics 
Instrument Verilicatioo 
Calibratioo Procedures 
Troubleshooting 
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• flrb Or •• rill 
Ordering Parts from Flul<e 
Module Ordering 

• Options 
Ali IS Options to be Covered 

Special Progranvning Considerations 
Theory of Operation 10 the Module level 
Installation/lnstalla! ioo Verification 
Pet10rmance Verification 
Calibration 

• H./IIIs·On TrOllblnJloolI1'III Emelua 
P~I~.qg l'ltts: You should have a formal edu,cation in electronics, including 
digital and analog ttleory. Hands-on, practical troubleshooting experience 
as well as a working knowledge 01 basic test equipment is a must. You 
should be lamilar with measuring voltages. current. resistance. and 
waveforms in a troubleshooting atmosphere. 
Who Shoul. Attln.: Technicians arld supervisOI'S who are required to 
maintain, calibrate, and repair their equipment. 

CII.lag HI. 22BO-TMf I 5 DIYS 

COliru SdInIIll: 
B~rblnk. CA Ol1rlll, MI 
May 11-15 JlM'l22-26 
Ott 12-16 

2452 Measuremenl Conlrol Syslem 
Sollwlr. 1M AJpliCltlau 

The 2452 Measurement Control System is ooewhlchcombioes a 24008 
Intelligent Front End Computer and either a 1722A or a 1752A Instrument 
Controller. When linked together and configured to the particular 
application. the 2452MCS is a powerful measurement. data acquisition. 
and control system. 

Couru ObIKfI, .. : This intensive three-day course will cover the utilities, 
graphics, hardware configurations. program development. and various 
customer applications of this system as they relate to data acquisition and 
controlling tasks. During the first two days the utilities of the 1722AI 
t752A will be detailed. The remaining day will deal with the 24ooB. its 
various configurations. and machine control language. 
Cwru OuUln.: 

• 1122A/ 1752A: 
Operating System 
File Structure 
Utility Program 
Graphics Capability 
Touch Sensitive Overlay (TSO) 

Develop Interface Menus 
• 2400B: 

Hardware Option Definitions 
Physical locations 
Configurations 
Data Acquisition 

Madline Controllaoguage (MCl) 
Prolink'· 
Access 1722/1752 
Program Development 
Commands. Structure. Syntax 

Customer Applications 
MCl Program Combinations 
1722 l anguage 

Pr,rlllu],]I .. : yo~ should be familar with the BASIC programming language 
and the operation of measurernentfsensor types of equipment (i.e .. 
thermocouples, transducers. thermistors. RTDs. Knowing another pro
gramming language would be beneficial. but is not mandatory. A 
background in electrooics would be helpful. but not necessary. 

C.lliot Ho. 2452-TAF 1 5 DIY' 

Cwru SdIIciul.: 
Boston. MA 
Jul 20-24 
Drl.nio. Fl 
Jan 26-30 

Burunk. CA 
Apr 20-24 
PlllftIU' . HJ 
May 11-15 

Chltlg •• Il 
Apr 20-24 
Suttl •. WA 
Nov 2-6 

2452 Measuremenl Conlrol Syslem 
Mllnt.n.1ICe 

Customer Training 

Detroit, MI 
Jul 27-31 

C~url:' DbjICtl"lI: The three-day 2452MCS Maintenance Training course 
Will Include theory 01 opefatlon, block diagram analysis, assemblyl 
disassembly procedures, board isolation. and extensive hands-on trouble
~h~tin9 time. All of which is d~signed lor you to gain the best possible 
InSight mto the board level repair and maintenance of these items. 
CourS! Dullln. : 

• mOA Mllnt.n.ncl 
Assembly I Dlsassembty 
Hancis-oo Troubleshooting 

• 1122A Op.rltion 
System Start-up and 1000ializaiion 
Basic System Sohware operation 
Theory of Operation 

Functional Block Diagram Analysis 
• 1122A MII ... ullCt 

Assembly/Oisassembly 
~Dead Box'" Troobleshooting 
~live Sox'" Troubleshooting 
Soard Isolation and Fautl AnalYSIS 
Hands'OO Module level TrOUbleshooting 

• 24008 Oper.llon 
Soltware Operat ion 
Theory of Operation 

Functional Block Diagram Analysis 
• 24008 M.lnt.n.n~ 

Assemblyl Disassembly 
Board Isolation and Fault Analysis 
Hands'on Module level Troubleshooting 

• P.I1. Ord.rlng 
Module Exchange Program 
Parts Ordering Irom Fluke 

P~e~equl'ltlS: You should have a formal education in electronics, including 
digital and analog ~heory . Hands-on, praclical troubleshooting experience 
as well as a WOrklllg knowledge 01 basic test equipment is a must. You 
should be lamiliar with measuring voltages. waveforms, current, and 
resistance in a troubleshooting atmosphere. 
Who Shou l~ Att.M: Technicians and supervisors who are required to 
maintain. calibrate. and repair their equipment. 

tllliog NI. 245HMF 1 3 DIY' 

CoUtU ScllHull: 
Orl.Mo, Fl 
Aug 17-21 

3040/3050 Board Tesler 
MIIIIIIIIIIICI 

COUtU O~I.~lv .. : Prepared with an lIIlderstanding of the system Jayoot. 
servic~ mallua~ ~ganizati.on . theory of operation, self test diagnostic 
operatloo. 5el'V1Ci/lg techlllque5. adjustment procedures. and mechanical 
assemblies, it is the intentioo 01 this live day course that you be able to 
maintain and repair the 3050B to the major subassembly or board level. 
COUtU Outlilll: 
• Inlr~u~ lon 
• S'(lltfll OV'fll.w 

System Definitioo 
304013050 Oiflerences 
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Subassembly locations 
Card Cage layout 
Wiring layout 

Service Manual Organization 
Part 1 Geoeral Information 
Pari 2 Glossary 01 Terms 
Part 3 EIe<:lricallMectlanical Drawings 

• nlDry 01 Optfllion 
Four Basic Operations: 

Keyboard Program Entry 
Recording the Program 10 Dis/( 
Downloading Program (to Memory) 
Testing UUT Boards 

Module Descriptions/PCB flJnctions 
PCB Jumper/Dip Switch Configurations 
CPU EProm (Firmware) Part Number List 

Optional Modules/PCB functions 
• Pnveallve M.'nllnanct 

Mechanical Items 
Eleclricalltems 

• M.inltlllllCl Optftllen (PrGCliurnl 
Servicing Techniques 
Self Test Program Oelinitions 

Auto I & II Stored Sequence 
Merged Sequence TMS 
AOS/Autotrack AFE 
Analog 

Self Test Diagnostic DperahOftS 
• ,ujUSllllhla 

Power Supplies 
Clip/Probe Stimulus Thresholds 

• Mallell AlMlllllty/ OIAaelllbly 
Disk Drives 
Annunciator Panel 
Printer 

• TroublWiooUIII 
Tools to Use 

Check all functions 
Diagnostics 
Hands-On 

Prerequisites: A formal education in electronics, including digital and 
analog theory. Practical hands-on experience troubleshooting complex 
systems, A worl<ing knowledge 01 basic test equipment used to measure 
voltage, current, resistance, and waveforms is a mus!. Additionally, a 
work ing knowledge of 3050 operation and programming is strongly 
suggested. 

&.lJlot Ho. 3D4D-TMf I 5 D.ys 

COilfU SdlMuI.: 
CIlIclID. fL 
Aug 3-7 

Pili..... HJ 
Jan 12-16 
Nov 16-20 

3200 Board T,sler 
M.int.IIIKt 

S .. ltll, WA 
Jun 1-5 

Couru DbllClim: Preparedwith an understandingo! the SystemCompooent 
localions, Theory of Operation, Special Diagnostic utility programs, 
Alignment checks and Troubleshooting Tests, it is the intentioo and 
objective of this live day course that you be able to maintain and repair the 
3200B Manufacturing Defects Analyzer to the Subassembly, board, Of 

module level. 
Couru Dult i",: 

• IfttrlMklctlon 
• SysI.m DvtrWltw 
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3200B System Definition 
System Overview (Locations) 
System Features 

• TlIIOfJ 01 OplftliOll 
Basic Measurements 

Test Point Determination 
Bare BoardfLoaded Board 
Component Determination 

Making a Measurement 
Modes 
TIMH Technique 
Autolearn 

'es' Thresholds 
Enhanced Tests 

System Interconnect 
Basic Operation Theory 
PCB Functioos 

Major Opefatlonal Cautioos 
• Dpentloft 

Power UpfDownload 
System Verification Program 
Ontel as a Diagnostic Terminal 

Test Exerciser Program 
• AlilftmlftlJ 

Power Supply Alignments 
PMU - Menu Dnven 

• Mttlllnltli OIsustmbly 
Disk DriVes 

Remove/Reinstall 
Termmat lon Resistor 
SWitch 14 (Dnve 0 & 1) 
SWitch 86 
Frequency Conversloo 

Onte! Tennmal 
ROC - Remote OperatinQ Console 
Test Station Power Supplies 

• TrDublesbooliftl 
Programming Statloo Diagnostics 

RAMH80 - Memory Test 
MPDCTST - Cootrolier Test 
PDCIFL - Disk Control 

PARRAM 
RTCTST4 
WETIST15 
ALIGN 
KBDTSTKT 

Test STation Mainframe - Test SiTe 
Assign Probe 
Pin Verification 
ExTended Print Mode 
System VerificatlOfl 
TesT Exerciser 

Troubleshooting SessiOfl 
Test StatlOfl - Mainframe 
Test Site - Scancards 
Progranvning Stahon 

Pflfltqalslt,,: A formal education in electronics, including digital and 
analog theory. Practical hands-on experience troubleshooting complex 
systems. A wori<ing knowledge 01 basic test equipment used to measure 
voltage, current, resistance, and wavelorms is a must. Additionally, a 
working knowledge 01 3200 operation and programming is strongly 
suggested. 

C.lJlot No. 3200-TMf I 5 D.ys 

CGII'" SclItcIul.: 
p.t1mUJ. HJ Sultl., WA 
Jul 20-24 Feb 2-6 
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5100 Meier Calibralor 
M.lnt,nJnu 

This live-day maintenance COtKSe is provided lor those who wish to 
troubleshoot and repair their 5100 Series Meier Calibrator to the 
componenllevei. The models covered in IhisCOO"Se are the 51008. 5101 B, 
aod 51028. 
c.. fJIIjIdiwI: A thorlltJ!tl block diagram analysis. theory 01 opaation, 
and tnlilleshooting discussion will provide the confidence needed to 
~Iish the tfOltlleshooling and repairing 01 malfll"lCtioning 5100 
units. Intensive hands-on exercises will supportlhe confidence level 01 
each student 
c..0111_ 

• tlllliIctiII 
• 5100 .... IMrriew 

Operation and Capabilities 
Specifications 

Hands-On Exercise 
Oillerences Between 5100 Series Models .-...... -• n..y II 0pIntiII 
~tlevel 

Mainlnvne 
Options 

• ~/D"!'~'1_."" 
Hands-On Exercise 

• .... If Calilntill . _-
Using 1722A Controller 

• ..... T ..... " (IpIntiIIII Ullb 
TroubleshootWlg Theory 

Hands-On Trldlleshooling 01 Faulty Units 
",."' ... _ ... ;; You should have a lormal education in electronics. including 
digital and anaJog theory. Hands-on. pratticaltrOlilleshootingexperience 
as well as a wOf1l:ing knowledge of basic test equipment is a roost Yoo 
should be familiar with measuring voltages, aJlTent, resistance, and 
waveforms in a IroOOleshoolOg atmosphere. 
WIll SIIMII AIIIIII: TecIvlicians, supervtsors, or anyone who is required to 
maintain and repair their 5100 Series equipment. 

CIIIIII". 5101H.f I 5 DIyI "....-_ CO __ . Il 
AfK 13-17 Aug 10-14 
Nov 2-6 

"'-... 
Feb 9-13 

5Z00A Programmable AC Ca libralor 
Ml inttlli/ICI 

This live-day maintenance COl.fSe is provided for those who wish to 
lroub1eshoot and repair their 5200A AC Calibrator to theCOO1JXll1EiOtlevei. 
c:-. 0IIjIcIhIa; A 1hor0Uljl block diagram analysis. theory of operation. 
and troti:lleshooting discussioo will provide the confidence needed to 
accomplish the Iroubleshooting and repairing of malflXlCtioning 5200A 
lIlits. Intensive hands-on exercises will support the confidence level of 
each student. 
"....-· _' t. • 5100 kill 0wniIw 

Operalion and Famitiaizalion 
Specilicatioos 

Hands-On Exercise 
• IIIct DIIIn- AIIIIpiI · """'"_I level 

• AaIIIIIII/ DI I'] 
Hnis,On Exercise 

CUslDmer T rai.i .. 

• R.-O,.,.. 
Using 1722A Controller 

• Silll' Tnci" If 0,....1 Ulill 
Verification of Operational Unit 

• Tn •• fn! Illill n.ry 
Hands-On TrlXilleshooling 01 Faulty Units 

• CIIi ... n.ry 
"..isita: You should have a formal education in electronics. including 
digital and analog theory. Hands-on. practical troubleshooting experience 
as well as a working knowledge of basic tes t equipment is a must. You 
should be familiar with measuring vOltages. cooent. resistance. and 
waveforms in a troubleshooting atmosphere. 
WIll SIIoIIII AIIIM: Technicians. SUpervisors. or anyone who is required to 
maintain and repair their 5200A equipment. 

tID ... MI. 5200·TIIIF I 5 O'YI 

c.r. ScWIIe: 
....... CA ~. Il Par-. IU 
Jan 19-23 Aug 31 -Sep 4 Apr 27-May 1 
Nov 16-20 

5Z05 Precision Power Amplilier 
Ml lldllllllCl 

This five-day maintenance COUI'5e is provided for those who wish 10 
troubleshoot and repair their 5205A or 521 5A Precision Power Amplifiers 
to the component level, 
CIIru O~lCIjvu: A thorough block diagram analysis. theory of operation • 
and troubleshooting discussion will provide the confidence needed to 
accomplish the troubleshooting and repairing of malflllCtioning 5205A and 
5215A LIli ts. Intensive hands-on exercises will support lhe confidence 
level of each student. 
c.r. OIIIi. 
.fllb ..... 
• 5~DO S«ia DNniIw 

Operation and Familiarization 
Specifications 

Hands-Qo Exercise 
Differences Between 5205A and 5215A Models 

• BIedI D~ AIIIyIII 
• n.ryel 0,.... .. 

Component Level 
• R .... O,.,.. 
• Pn ... CMck 

Operalional Verification 
• CaliirItiII n.ry 
• Tr ... 1 • 'iII n.ry 

Hands-On Troti:Ileshooting of Faulty Units 
Prlrlllllllila: You should have a formal education in electrooics. inclIding 
digital and analog theory. Hands-on, practical troubleshooting experience 
as well as a working knowledge of basic test equipment is a must. You 
should be familiar with measuring voltages. cUllent. resistMCe. and 
waveforms in a troubleshooting atmosphere. 
WIll S_III AIteIIII: Technicians. SUpervisors. or anyone who is required 10 
maintain and repair their 5200 Series equipment. 

CItIIIt II •• 52D5-TMF I 5 DIyI 

c.r. kiIIIIIr. On demand. 
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Customer Trlining 

5440 Oirecl Voltage Calibralor 
M.im.Blnet 

This live-day maintenance course is provided lor those who wish to 
troubleshoot and repair their 5440 DC Calibr.ltor to the component level. 
The models included in the coorse are the 5440A and 5440B. 
Couru O~illCtlwa: A ItIorOOfil block diagram analysis, lheofy of operation. 
and troubleshooting discussion will provide the confidence needed to 
accomplish the troubleshooting and repairing 01 malfunctioning 5440 
units. Intensive haods-oo exercises will support the confidence level 01 
each student. 
COUIA OItUM: 

• IlIrMlcti .. 
• 5440 Slrln OVlfYiItW 

Operation 
Specificatioos 

Hands-On Exercise 
• Slid!: DI ...... AIIIyai$ 
• n.ry II o,.m .. 

Component level 
Mainframe 
Options 

• AaanlMy/ D,"il~,,_.tt., 
Hands·On Exercise 

• iIaIQ If Clli ..... 
.8 ... 0 ..... 

Using 1722A Controller 
• S!pII Trxill II 0,...., Ullib 
• f r..'II .... TMIrr 

Hands·On Troubleshooting 01 Faulty Units 
P'If",ilita: You should have a formal education in electronics, including 
digital and analog theory. Hands-on, pratticallroobleshooling experience 
as well as a wOf1l:ing knowledge 01 basic test equipment is a must. You 
should be familiar with measuring voltages. current, resistance, and 
waveforms in a troubleshooting atmosphere. 
'MIl S .. ~ AtIeIII: Technicians, supervisors, or anyone who is required 10 
maintain and repair their 5440 Series equipment. 

em", ND. S4-4Q.Tlllf / 5 DIp 

e.SI SdIIIIIIt: On demand. 

7400 Calibralion Syslems 
Procedure Wrilllll 

CDllru O~KliVlS: Referred to as the Calibration Software Package, you'll 
al1end this five day course to team to write Performance Test and 
Calibration procedures for 7-411 based systems. To do this you'll need to 
learn the overall 7400 Series program scheme. You will also learn to 
manage Calibralion HistOfies and to become lamiliar with the 1722A 
Insln.ment Controller operating system and utilities. 
ClWSlDllli-. 

• 1122A flllllilrlzJtiel 
1722 System Software 

• 7411 , ..... cali ..... SIftwn 
Use and OperaTion 

• 1411 Pr1ceiIr, '-* .. EMtIr SIftwIrt 
Use and Operation 
Fooclion Select Codes 

Instn.menl Oriented Evaluations 
System Oriented Evaluation 
Message Oriented Evaluation 
Transparent Fooclion Select Codes 

• Writi .. ',..,... 
Calibration History Management 

PIlf ... ilitu: You should have a basic understanding of calibration theory 
and applitatioo. Computer experience is not required. A working 
knowledge 01 Mll -STO-45662A, Calibration Control System, woold be 
beneficial. 

278 

.. DIIIII AIIIi: Progrnmners, procU::tion test engineers, assembly or 
calibration line ~isors/manaoers, or anyone involved in COf11)Uter 
automated calibration lines and who is interested in maxirTun high 
efficiency ttroughpul. 

CIWIt III. 7411 · TAF / 5 DIp 

c... SciMIIII: 
.... , CA ~, Il 
F1lb 9-13 May 11-15 
Aug 3-7 

8500 Oigilal Mullimeler 
MII"ttillfltl 

~, fl 
Jan 13-16 
Dec 8-11 

_OJ 
May 19-22 
Nov 10-13 

This training course will include maintenance on the 8500 Series 
DM Ms. The models iocluded in the course are the 85OOA, 8502A, and 
8506A. 
CMrSi O~; This five-day rnaintenancecourse is desigIed to give you 
the conlidence to successfully troubleshoot the 8500 Series Digital 
Multimelers. Depending on your entry level, this trotilleshooting will be 
accomplished to ei ther the component or the module level. 
ClWSlDltli-. 

• IlblMtiel 
• .500SIria ..... 

Operation 
Specifications 

Hands-On Exercise 
Oillerences Between 8500 Series Models .-Applications for Each Option 

• fMwylf O,... 
Component level 

• AlllllWf/O' f 'tr 
Hands-On Exercise 
Tr •• IIIIIII" fMwy 
Hands-On Troubleshooting 01 Faulty Units 

• Oiaslillif CIIikrttiII PT'ICII1IIn 
Discussion only (no calibration pertonned) 

PrlQtlllaltu: A formal education in digital and analog electronics theoly. 
You should possess practical troubleshooling experience and a good 
wooing knowledge of basic lesl equipment. 
MIl S-" AnIIIII: Anyone desiring the information needed to repair theiJ 
malfooclioning 8500 Series DMM. 

CIWIt III. ISOO-TIIIF 1 5 0.,. 

..... -...... CA 0IIIa. Tl 
Mar 16-20 Mar 2-6 

8840A Dlgilal MUllimeler 
Ml lntlnllCl 

_FL 
Jan 20-24 

_w. 
Apr 2<l-,. 

c.n. 0kjIdiwI: In this Iw-day cc:use you will iea'n to operate. 
calibrate, and maintain the 8840A. AdditionaRy, you will team 10 
tl'Oli>leshoot the lI'Iit to the componelltleYel. ..... -• iii $ "w 

ProOOctlSystem Overview 
Opefation/MeaSlKetnef1t Tecm~ w/exercises 
lEEE-488 Conlrol 
Static Awareness 
Case Disassembly · "'""-_ Overall Fl.I1CtionaJ Analysis 
Component L'" 
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. ........ 
Specifications 
Pel'formance Testing 
Closed-tase Software calibraTion 

• • It 
AssembIy/OisassernlKy 
Initial Trotilleshooling Procedures 
Digital TroOOIeshooling Techniques 
Analog Trotilleshooling Techniques 
Hands-On Troubleshooting Exercises 
Discussion of Calibration Procedure 

· ""'-Ordering Parts from Fluke .-~: A formal education in digital and analog electronics theory. 
You should possess practical troubleshooting experience and a good 
working ~Iedge of basic test equipment used m measuring YOllage. 
anent, resIStance, and wavefonns. 
WIllI sa.w ...... Anyone who has II need 10 operate. calibrate, or repair 
their 8840 OMM. 

CIeIIIt IlL II4f.TlF 1 4 DIp 

..... -...... CA ~. IL litchi,,,. ID 
Oct 19-22 May 26-29 Mar 10-13 

9010 Board Tesler 
Progrlmmlng 

&MIl 0IIjIdiw:a: This COIXSe will stress progranrniog techniques that will 
make using the 9010A both easier and laster. You will parlicipate in the 
de~~t and testing 01 Utility Programs, which will be used as the 
btJlkbng blocks IOWiuda lull functlOf\allesl. Included in the COI.I'Se will be 
a review ollroubleshooting operations. hands-on circuit experience. and 
actual applications ained attesting and troubleshooting liD devices. 
c.. OIiIiIr. 

• llillldili · .............. 
Inputting "Known-good" Infoon.uion 
Built-In Tests 
Troubleshooting Functions 
Probe Operations 
Registers 
Arithmetic Fooctiorts 
-", · """-The Probe <nI the Progran 
Identifying Unknown Devices on lhe UUT 
Display and Print Messages 
Probe Placement Detector 

• ACIIII CIrait Af9!u.. 
Working with 110 devices 

Basic Approach 
Applicalion Examples 

... sa.w ..... : Design engineefS. manufacturing test engineers. service 
engll1eefs. 

l:iliiii'" T!IDIII -TAF I 2 DIyI 

c:.. s..IIIe; Pl" I 

...... CA AatiI, IX 
Jan 29. 30 Aug 20. 21 
Apr 30, May 
Juf 16. 17 
Oct 29. 30 
Dec 17. 18 

-.. Feb 26. 27 
Apr 15. 16 
Sep 17. 18 
Dec 17. 18 

-" Jan 8. 9 
Mar 12, 13 
Apr 30. May 1 
Aug 20. 21 
Oct 15. 16 

Cllattettl. NC 
May 14 . 15 
Nov 19. 2Q 

DItrtiI. MI 
Feb 5. 6 
May 7, 8 
Aug 13. 14 

h .. i .... ,olil, IN 
Apr 23. 24 

Chicago. IL 
Mar 12, 13 
Jl.I'l 11 , 12 
Sep 10. 11 
Nov 19. 2Q 

Ourtla. , NC 
Mar 12. 13 
Jul 23. 24 

Imllt. CA 
Jan 15. 16 
Mar 19. 20 
May 14 . IS 
Jul 9. 10 
Aug 27. 28 
Dec 17. 18 

CI ..... I.ncI. OM 
Mar 5. 6 
Aug 27. 28 

.
Sell 17. 18 

KlIIIII City 
Feb 19. 20 
Sep 17. 18 
Ocl 22. 23 

Mi .... lis. MN OklHoN Cify. OK Orl .... , FL 
Apr 9. 10 Sop 29, JO 
Sep 24. 25 
Oct 8. 9 

P,rllllll" NJ Phoenix. AI 
Jan 22. 23 Jan 29 . 30 
May 7. 8 Apr 9. 10 
Aug 6. 7 Jun 4. 5 
Oct 22. 23 Jul 23. 24 
Dec 10. 11 Sep 10. 11 

Nov 5. 6 

Sultlt. WA SI. Lillis, MO 
Feb 26. 27 Jul 16. 17 
Jun 25. 2f; Nov 5. 6 
Aug 6. 7 
Oct 1. 2 
Dec 10. II 

9010 Board Tesler 
Troubleshoollng 

Feb 12 . 13 
Jun 11 . 12 

RlkkYilll, MD 
Mar 26. 27 
May 21 . 22 
Sep 24. 25 
Nov 12. 13 

TerOlto 
Jan 15, 16 
Sell 10. 11 

Customer Training 

OlllVtf. CO 
Feb 5. 6 
Apr 16, 17 
Jun 11. 12 
Juf 30. 31 
Sep 17. 18 
Nov 19. 20 

' ...... n 
Jut 23. 24 

Milwauk • . WI 
Jan 15. 16 
Oct 22. 23 

0_ 
Apr 9. 10 

Sintl elll1. CA 
Jan 22. 23 
Mar 26. 27 
May 21 . 22 
Jul 16. 17 
Sep 3. 4 
Oct 22. 23 

VIIUIIYII' . " Apr 2. 3 

This course was designed to provide your personnel with the problem 
solving mellM>dology needed to Slay current 111 today's micro-computer 
technology. Whetheryou're ooll1g servICe repa ... assembly line pre-testing, 
or debugging newly designed clfcuits stilt on the breadboard. you'lI find 
this COUI'5e extremely useful when dealing with complex microcompuler 
cirCUits By being able to qtllcldy and methodically troubleshoot to the 
component level you'll seeconfldence and productiVity rise and costs lalt 
CHra Objmins; In Ihis two day course you Will learn 10 use the9010A to 
Iroubleshoollo the component level using actual micro-computer boards. 
Using the built in lestsand error messages. you witt apply the 9000 Series 
Troubleshooting Strategy to isolate actual hardware problems in a 
hands-on environment. Testing 01 I/O LSI devices and the use 01 lhe 
Asynchronoos Signature Probe option are heavily emphasized . 
c.ru Ollllilll: 

• Pnplrillltill 9010A I" TlSliAg 
• Mim-Sysn Tr.blllilDlntf Slrlien 
• EMlri" 1M Menuy M.p 
• Usill til 8US TEST 
• UsI .. till RAM SHORT TEST 
• M.t I11III RAM Tali .. 
• Till ROM TEST 
• T, .. ~laiIIti .. 1I0 
• Foreill lilli 
• SlpItII" Glllilf ill Uli .. 1111 Probl 
• P ... i,.,.., IIItIrtJcI u.,tafllPIAsj 
• AlyIIdIfOIOIS SilllllUrl Probe Option 
• Mall " ... -011 Tllinillg 
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c- TllloIlII 

.. s-.... .w.I: Design engineers. lMUfacltJing lest engineef"s, 
lestfrepair lec:hniciim, service engineers and anyone responsbIe lor 
IroOOIeshooti'lg ;n:I/or repairing ~er circuits. 

c--. ... TWM-TAF I ! .. 

c..1cWIk: TI I I , Me -... Jan 27, 28 
Apr 2B, 29 
Jut 14, 15 
Oct 21, 28 
Dec 15, 16 

CIIIrtIIII, Ie 
May 12, 13 
Nov 17, 18 

-. '" Feb 3, 4 
N1t 14, 15 
Jill 9. 10 
Jul 28, 29 
Sep 15, 16 
Nov 17, 18 

_n 
JiVI 20, 21 
Jul 21 , 22 

11IwIIbI, WI 
Jan 13, ' 4 
Oct 20, 21 _OJ 
Jan 20, 21 
Mar 11 , 12 
May 5, 6 
Aug 4, 5 
Oct 20, 21 
Dec 8, 9 _ .. 
Feb 24, 25 
JlIl 23, 24 
Aug 4, 5 
Sop 29. 30 
Dec 8, 9 
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_ .n 
Aug 18, 19 

~, IL 
Mar 10, 11 
JII1 9, 10 
Sop •. 9 
Nov 17, 18 

_ ", 
Feb 3, ./I 
May 5, 6 
Aug 11. 12 

,,' , :J 'I 
.... 2' . 22 

"_". Apr 7, 8 
Sep 22, 23 
Oct 6, 7 _.AZ 
Jan 27, 28 
.... 7. ' 
JIJ1 2, 3 
Jill 21 , 22 
Sop ' . 9 
Nov 3, .. 

II. _IG 
Feb 10, 11 
Jul '4, 15 
Nov 3, 4 

_ .. 
Feb 24, 25 
Apr 13, 14 
Sep 15, 16 
Dec 15, 16 _ON 
Mar 3, ./I 
Aug 25, 26 

...... " Mar 10, 11 
Jill 21 , 22 

..... " Jan 13, 14 
Mar 17, 18 
May 12, 13 
Jul 7, 8 
Aug 25, 26 
Dec 15, 16 

DrIIIIII. Fl 
Feb 10, 11 
Joo 9, 10 _". Mar 24, 25 
May 19. 20 
Jul 29, 30 
Sop 22. 23 
Nov 10, 11 

, ..... 
Jan 13, 14 
Sop • . 9 

-" Jan 6, 7 
Mar 10, 11 
Apr 28, 29 
Aug 18, 19 
Oct 13, 14 

..... n 
JII'l 2. 3 
Sep I , 2 
Dec 8, 9 -Sep IS, 16 

... ClOy 
Feb 17, 18 
Sep IS, 16 
Oct 20, 21 

-Apr 7, 8 

SIIa DIn, CA 
Jan 20, 21 
Mar 24, 25 
May 19, 20 
Jul 14, 15 
Sop ' . 2 
Oct 20, 21 

_ . 11: 
Mar 31 , Apr 1 

FlexSys 
Sollwar. 

This tef1+liay COIISe studies the advantages 01 the F1exSys enWorment 
over the present ATLAS de\:eIopment systems by learning the COIiIPOl'lelltS 
of the FlexSys system and the ItJ'ICtions 01 the FlexSys utility package. 
The COIISe discusses the soltware deYeIoprnerlt effl'll'orrnents and the 
execution 01 ATLAS/FIexSys procedIns on a WOf1(ing ATE system. 
Emphasis is placed on hands-on program development and will cover the 
struct~e and syntax of: 
• ATLASfFIexSys language. 
• Resource Oesaiption language and lormation of the RD library. 
• ~tFiles 
• Conhglntion 01 the ATE system. 
• Linking 01 non-ATLAS procedlxes to the ATLAS procedures. 
• SIJl1ITIafy liles . .... ..... 

• .. $ . -

ATLAS hislOl)' and introruction 10 IEEE sId 7t6 and n l 
Advantages 01 the FIexSys syslem 

• .. $ . ....... AIlSyI ...... 
FIexSys development tools m their h.nctions 
Menu seleclion for developrlleltt of SOlKCe code 

ATLAS 
Resolrce Oesaiptions 
Non-ATLAS Morules 
Assign Files 

• ......... C- EMIr F.-
• ... .,.,.. " ATW ,.,... ElKIIIiII 
• '-"" ATW ,.,... sna.n .. ~ ... ....... 

Line runbering fields 
Statement tenninator 
MBEGIN ATLASM statement 
~..-~ 
Main ATLAS procecbe 
Terminate ATLAS slatEmErlt 

• IndIn .. _ " •• F .... IS ..., "'" .. ATW/ AuSys 
.. . 1 III 

• 1iItII1I" .... ATW,...... .............. 
Preamble statement order 
Differences of Signal and Non-signal sta tements in the ATLAS 
~uage 
The "REQU IRE" statement(s) 
The "OECLARE" statement(s) 
The "FILL" statement(s) 
The "OEFIN E" statement(s) 

• ATW .. ,...... 
~OMMENCE , MAI N PROCEDURE" statement 
Main proc8('ual statements IN PUT IOUTPUT 
Main proc8('ual statements SIGNAL 

SINGLE ACTION VERBS: 
MULTI ACTION VERBS: 

• .... ,..1 $ " " . .... __ 

The "IF-THEN-ELSE" capability: 
The 'WHiLE-THENM capability: 
The "FOR-THENM capability: 
The "GOTOM statement 

• ............ ATWPr , .......... 1 I I t tl 
Unavailability in true CfATLAS 716 
Syntax strucl,": 

• DIcIIII .. ....... .. ........... ,., _'" 
"PERFORMM slalemmt 
"FINISH" statement 

• 1lI11D •• F a.t • ............ II •• F...-_ ..-ct._ 
• llIAutp ......... ti .... 

Use 01 the live sections of the RD 
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• Till Bagin Slatllllln1 
Case sensitivity of the RD language 
Case convention in the RDs 
Reserved words in the RD language 

• Device I .... ilicalio. action 01 rllCllfCl MwiptlOlll 
• Gloul COIIrlllldiDI If 1M RD 

In IEEE-488 controlled equipment 
Status Byte 
Testing lor panicular status byte Intormation 

• COllfOI uctlo. If till rlSlNrCll6escrlpUan 
• SYt!,1I iRt'lntor ruDIIrCl ~ucrlplJon. ,.~ calttrol 
• Aulgn lilll 

Configuring the ATE for the specific instrument population 
Development of an Assignment File 
Assigning the ATE system 

Pr.rlClulallu: The course is very programmj~ intensive. Approximately 
40" 01 the class lime is used for procedurewrihng and programming tasks. 
Because 01 this the student should have knowledge or experience with 
programming. Additionally, the sludefll must have a working knowledgeol 
Automated Test Equipment and how to design an ATE procedure using a 
program language. The student must also have a wooing koowledge 01 
standard COOlputef utilities such as fite transfer. display editors. lile 
management . compi lation routines. and If 0 device management . Although 
it is not necessary. the student would be more comfortable il they had a 
working knowledge of the ATLAS language, since FlexSys is an 
implemel1lation of Common ATLAS. It would also be beneficial if the 
student had experience in the remote programming of digital multimeters, 
instrument controllers, power supplies, and analog system integrators, 
W~D S/Iould AntlM!: The FlexSys course is useful to senior test and 
programming engineers who are familiar with IEEE remote controlled test 
Instrumenlation configurations and who have a need to develop ATLAS 
compatible procedures for government submission. 

C'IJIOI "G. 1190-TBF 1 10 Days 

COU"t ScWIlt: 
SNlf1t. WA 
Feb 9-20 
May 11 -22 
StlIlt 10-21 
Nov 9-20 

OMMs Ihandheld and benchtopsJ 
MIIIQUIICI 

This training course will include maintenance on all of the 8000 series 
DMMs. Students are required to bring a faulty DMM which they will 
troubleshoot in class. The models covered in this course are as grouped: 
8000A f8030A, 8010Al8012A, 8020A/80218/8022A & Bf8024A1 
8026AA & B. 8040Al80SOA. and the 8060Al8062A. 

COIIr" o~IKtI'm: This three-day maintenance course is designed to give 
you the confidence to successfully troubleshoot any and all of the 8000 
Series Portable Digital Multimeters. 
CDUria oullllll: 

• IntrOlfuctlon 
Various Model Types 
Definit ions 

• SOOO Slfla oWrYilW 
Operation of each series 
Specifications 01 each series 
Verify proper operating functions 

• n.ory" 0,.,.. 
DMM Basic Circuitry 
Each Model 

• Troublutwlolllll Proc:IIIIIra 
Each Model 

• H.IIia·OR Ellrelsa 
Verify proper operation 
Troubleshooting 01 faulty DMMs 

Customer Trolning 

Prerequilites: A fonnal edlJCation in digital and analog electronics tt.eory. 
You should possess practical troubleshooting experience and a good 
working knowledge of basic test equipment. A basic understanding 01 
meter calibrat ion sources would be a plus. Experience in a calibration 
laboratory would be helplul but not necessary. 
Wbo SIIoII. Ant.: Anyone desiring the information needed 10 repair their 
malhXlctioning DMM. 

Catl log ND. T8000·TMF 1 3 Oaya 

CoIir .. Schetlult: 
8urlMnk. CA Chicago. Il 
Apr J.9 Sep 28-30 
Dec 8-10 

Metrologv for Technicians 
Btnml TIC'nology 

Orl,ndo. Fl 
Oct 28-30 

P.nmus. NJ 
Feb 2-4 

Metrology for Technicians is a one-wee!< course covering electrical{ 
electronic measurements and calibration for technicians so that they will 
become fI1()(e productive in calibrating test inSlrumentation. The course 
includes practical tips and exercises to illustrate: 

Loading Errors 
Lead Impedance 
Usmg Voltage Oividers 
low Level Measurements 
Thermal EMFs 
Grounding and Guarding 
Measurement System Uncertainties 
The student will also be introduced to "Creative Metrology: Creative 

Metrology is an innovative way of approaching the task of measurement 
from diflerent points of view and extending the range of NBS traceability. 
The kind of thinking and techniques required to extend measurement 
parameters are dealt with in detail. The student will begin to see and use 
creative techniques for their measurement and calibration requirement. 
CoufM Outli .. : 

• TrlCllbllily 
• TIM Sbniu.s laboratDry 
• UN.,,,.Ni,. Sj1etllicaUolII 

Definitions 
Ratios 01 Accuracy 
To tal Uncertainty 01 Measurement 
Instrumeot Speciiications 

• MNSUrtmenl, Error1lnd StltlaUcal Ana ly$la 
Charactefistic of Precision 
Measurement Errors 
Statistical Analysis 

• "pll otlKtDrs 
• SlIIIPr. Resistors and oillN" 

Resistor Requirements 
How Resistors are Used 

• The K.lvll·Ylrl", Dividtr 
A Ratio Divider 
Construction of Kelvin-Varley 
Specifications 

• C.bl" Ind ConlllClDfI 
DC and Low Frequency Applications 
Advantages of Using CopPer 
The Effects of Metal Plating 
The Effects of Soldered Connectors 
AC Applications 
General Maintenance 

• 0I1ld YoU ... Soma 
History of Cells 
Standard Cells 
Solid State Voltage References 
Maintaining the Volt 
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Pro uct Support & Services 
Customer Training 

• Dirld CUHI" 
Measurement 01 Current 
CalibratlOll 01 Shunts 
ESlabhstllflg Current Sources 
Current Source Cahbr.wOll 

• Altarnating Volt.g. Inc! Currtlll 
SinUSOid Waveforms 
AC Relefe!lCed 10 DC 
A Replacement !Of tile Tneonocouple 
The Transfer Standard 
Allernallng Current 
Inductive Voltage Dividers 

• AC Bridges 
AC Bridge Configuration 
Bridge Errors 
Inductors as Bridge Elements 
Impedance Matching 
Bridge Calitlr3tion 

• DC .n~ AC Pow.r 
The Power Formula 
Power Re la tionships 
Measuring POWef 
Errors In Single Phase Measurements 
Calibration 01 Power Measuring Equipment 

Wb. Sllau l~ An .. ~; Engineers and technicians with an electronics back· 
ground whose work Involves measurements and calibration. 
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Ctl.lot No. TlDDO-TGF 1 5 Dip 

COIIrI. SdlHul. 
Burbank. CA 
Feb 23-27 
May 4-8 
Oct 5-9 

Denv'f, CD 
Jut 20-24 
Dcl 26-30 

MJnne.polll. MN 
Mar 23-27 
Jun 8-12 
Dec 7-11 

Phoenix. AZ 
Mar 9-13 
Sepl 14-18 

Sptlngli.I~ . MA 
Mar 3D-Apr 3 
Apr 6-10 

Butl'r. PA 
May 4-8 
May 11-15 

Ollroll. MI 
May 11-15 
Sept 14-18 

Orl.lIOo. fl 
Feb 23-27 
Mar 3-6 
JlIl 27-31 
Aug 3-7 
Nov 16·20 

Rockville. MO 
OCI 5·9 

C~IUiO. Il 
Feb 16'20 
JlJl 2{i-24 

Fllrll.I~ . CT 
JlIn 22-26 

OIl.wl. Onl,rlo 
Mar 16-20 

Sanl. CI.u. CA 
Mar 3D-Apr 3 
Dec 14-18 

DIIiIS. TX 
Apr 6-10 
Oct 12-16 

I~illl. CA 
May 18-22 

P.flmu. HJ 
JlIn 8-12 
Sepl 21-25 

S.,l1l •. WA 
Aug 2<\-28 



Ordering & Other Information 
Ordering Fluke products is as easy 

and convenient as picking up the 
. Fluke Sales -, Industrial Distributors are located 

worldwide to provide you with immediate sales assistance, 
on your local level. For U.S. Government purchases, we 
also have strategically located sales specialists ready to 
assist your needs. For details on pricing. delivery and 
terms, to technical information regarding the suitability of 
a particular product for a specific appl icat ion, Fluke can 
help. Give us a call. 

This section of the catalog also inCludes specifications 
and informat ion on limited-demand products as well as 
miscellaneous accessories used for a variety of Fluke 
products. Also , don', overlook our complete listing of all 
technical and sales literature avail
able. For more informat ion. simply fill 
in the I card included 
al 



Accessories 

Also see page 6310r other OMM accessories and page 178 for lhem'tomeler 
accessories, 

Vil0e vel0a V9113 

BNC-Banana Adaplers 
BNG-Io-banana adapters permit interconnection between equipment 
having BNC plugs or jacks and equipment with double banana plugs or 
jacks.' 
• rhen adaptflf' '"0 e~po$ecJ melll conneelor, should nOI be USed 101 
"Olling measuremefll' rh".rt gref'e. tn.n 30V lie, 42V pell ~ Of 6QV de 
,bo ... .. , fl! ground. 

Y9 109 ' BNC Plug 10 Binding Posts 
Y9108' BNC Jack 10 Double Banana Plugs 
Y9113 ' BNC Plug 10 Double Banana Plugs 

Phone Adaplers 

) , 
V9115 

I 
I I 

~ 
nIl. 

Adapters permit in terconnection betweef1 equipmef1l wi th phooe plugs 
and equipment with BNC our dooble banana plug connectors: 
• Thase adllpftr1l end e~posed mel,l connetc/Ols Should nOI be used lor 
IIOfl ing meuuremenlf 11111 ." ",e'ler (1)." JOV ac. 42V PfIa~ 01 60V de 
above IIlIftll ground. 

Y9115" BNC Plug to Phone Jack 
Y911 4" BNC Jack to Phone Plug 

Y9117 

Phono Adaplers 

~l 
V9116 

Adapters allow interconnection between equipment having phooo 
connectoo and BNC conoet too." 
• These adaple" and ,~posed mtfa' connectors should nOl be used fo, 
floel ing metsu,emenls Ihe/ e,e g,ee/e, tha n lOV ec. 42V pellk Of 60V dc 
above 8, rlh Qround. 

Y911 7' Phono Jack to BNC Plug 
Y9116' BNC Jack to Phono Plug 
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MOO-l00-714 

MOO-IOO-714 Panel Proleclors 
A Iront panel protector is a molded plastic. snap-on accessory which fits 

over the front panel of a DMM, coullter, etc . Thecover provides protection 
for the front panel coo trois, and is useful for sloring or transporting lhe 
instrument . 

MOO-IOO-7 14 is designed to Iii the 8000A and 8600A DMM, and the 
1900A, 191 OA , 1911 A, 1912A Counlers. M03'203-700 is designed to fit 
the 515A Calibralor and the discontinued 8200A OMM. 

MOO·l00·114· Dust Cover 
MOH30·100 Dust Cover 

I I ' I' 
rl ht I-

V9100 V91 01 V9,02 V9t03 

BNC 50-Ohm Allenualors, elc, 
BNC 50·ohm. 2-watt attenuators for use with VHF and UHF 

instruments: 

Y9100" 6 dB Attenuator 
Y9101 ' 14 dB Attenuator 
Y9102' 20 dB Attenuator 
Y9103" 50'ohm leedlhroogh terminaTion 
Y9301 Min-loss Pad, 500 to 750 
Y9317 500 Terminatioo. N 

BNC Conneclors 
Y9107 " BNC"r 

V9t01 V9" 0 

Y9110' BNC Jack for primed circuit boards 
Y910S' BNC"r 
Y9307 Adapter, N to BNC, 750 
Y930S Adapter, N to BNC , 500 
Y9316 Cap, Noo-Shorting, BNC 

' Available through Distributors (see page 302) 

V9106 
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Y7Z0 1 Allenualor I Flller 
The Y7201 is a combination variable allenoalor and selectable low pass 

lilterwhich can be used for input signal conditioning on all Flukecoonlers. 

,.,.Ii' ,$ . 41 kO 
., L", ...,...510 -:- 100, COIltiooous!y adjustable 
lIw his AIIIr: 1 kHz, 20 kHz, or 100 kHz switch-selectable 
...... 30V 

Y7201 0 Altenualor/Filler (Comters) 

A53 Telescop ic Whip Anlenna 
Telescopic Whip Antema comeclSIO ifw;lut of all COUlters. Uses swivel 

BNG corneclor. Permits ~ts without direct cable comections 
whenever q.ul s9la1 strength is sufficient. 

W" Telescopic Whip Anlema 

Y9112 Y9111 

500 BNC Coaxial Cables 
RG-58 C/U coaxial cableswilh BNe comectors (plugs) on each end are 

ayailable in two lengths: 

lllll u O.93m (3 It) 500 cable, SNe 
YIlll" 1.85m (6 It) 500 Cable, SNG 
'(9315 Coaxial Cable, N Male 

IEEE-4BB-Compalible Cables 

YI022 

A series 01 cables in Itv"ee lengths are used 10 comect insln.menls to 
each olher and to the IEEE' <488 Bus. Eachcableend has both a plug and a 
jack and we shielded. 

YlO21 Shielded Cable, 1 m (39." in) 
Yilm Shielded Cable, 2m (78.8 in) 
lIOn Shielded Cable, 4m (13 II) 
•• TIIue MJaptfN, .1Id upoted metal COIInttCIOI'S should fIOl be U$I1d kY 

IIoalin9 me"lIr_r. '"/11 ". 11''''11' thlln 3OV.e. 42V peal< 01' 60V de 
II/)(We .. It" ground. 

Accessories 

Y1701 a Y1701 

Y1707 

Q .. 1---". 
Y1705 

RS-232 Cables 
Thesecablesare toconoecl inslrumenlcontrollers, terminals, modems . 

printers, etc. to other simit<l{ equipment compatible with EIA Standard 
RS-232-C . 

't1702 2m (6.56 It) Null Modem cable 
f171ll 4m (13 II) Null Modem cable 
f1705 30m (1 11) Null Modem cable 
f1111 2m (6.56 11) Interface Cable 
Y1101 lCkn (32.8 II) Interlace Cable 
f1701 1m {3.28II) Printer Cable 
Y5OI3 1.52m (5 II) tnterface Cable 
Y5II4 l .05m (10 It) Interface Cable 

RS-r3! CIiII ...... .... YI1'OZ. moo I Y1705 
1Sid:1l1 Wi,.. 

" .. .... 
1 .. , 
1 t I , , 

i i 3 

• --:l , , 
5 i i , , 
~ 

, 
" i " , 
11 --:l , 
" • : 1l • , ) 

.'" -, "' . 
1 
1 

X 
, 
3 

c • 
X 5 , 

L= • X " " C 11 

X " " 
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Accessories 

DB 251' 
IPlugl 
PO. 

Yll01. YI7OI, 
YSOO3' Y5II04 

w-... 

01251' 
,salll 
ro, 

SlIIeld 

1 ~~~~:~'.~'~!~~~~~~~~~ ! 
I I , , 

11 II 

" ===::::=:j::========= " 15 15 
17 11 
19 19 
ro ro 
II n 

' 08 25P lot YSOOJ 1M Y5004 

0125' 
IPlugl 
Pin .. 

I , , 
• 
5 , , 

Stlleld 
A , 

f I , 
i i , 

m OIl 
Wiring \1 MtIII'\ 

x 

~ n 
ro 

r= ~+=+=====x~= 
" " " 

Rack-Widlh Rack Ad.plers 

DO'" 
ISlckel) 
Pin ' 

I , 
• 
5 , 
6 
n 
ro 

" " " 
Fluke beochlsyslems Instrunents are destgned to be easily mounted in 

a standard 19·inch rack cabinet Some have rack-mounl panelS and some 
need rack adapters When adapters are required they are listed WIth the 
inslrumenl - among Its recommended accessories. 

Portab le Instrumenl Rack Adaplers 
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Mullimeler Rack Ada pters. 311,· HI •• 

1010k MOO-200-61 1, MOO-200-61 2, and M()(}-2(MH13 
aoaBA. IOl21. 105OA, 16OOA: Same as for BOlDA 
1184OA.. 1142A. II4WAf: Y8834, Y8835 and Y8836 

val34 Single Rack Mom! Kit , 8840A, 8842A 
val3S Oual Rack MoLwlI Kit. 884OA , 8842A 
vall6 Cenler Rack MOI.Kl I Kit . 8840A, 8842A 

Counter Rack Adapters. 31/,- High 

1900A: MOO-200-611 , MOO-200-612, and MOO-200-613 
191 0A. 19l1A. 1912A: Same as lor 1900A 

Thermometer Rack Adaplers. 3 1h~ Hlg_ 

2165A: Moo·2oo·611 . Moo·200·612. and Moo'2oo'613 
2166A. 216SA. lI75A. 2176A: Same as lor 21 65A 

MOO·200·611' 3Y,~ Rack Mount Kit . Offset 
MOO·200·612' 31h~ Rack Mount Kit . Center 
MOO-ZOO-613' 31h~ Rack Mount Kit . Dual 

Panel-Mounl Thelmomeler Ad.plers 

-, -
216OA-7031 -- -

, -
216OA-7032 

. . ---, . 
2160A·7033 

Either the 2160A or the 2170A Thermometer may be ITIOLIlted in these 
rack ' width panels tnat are 31h inches high. Also, the 2161A Multipoint 
Selector and 2162A Digi ta l Comparator will lit the panel openings. 

2160A·l031 3Y,~ Rack Mount Panel Kit . Single 
2160A-l032 3Y,~ Rack Mount Panel Kil . Double 
2160A·l033 3Y,- Rack Mount Panel Kit . Triple 

'Available through Oistribulors (see page 302). 



PTi-Styte Instrument Adapters 
Rack adapters for the 2180- and 2190-Series Thermometers, 7200 

Series Counters. 8920 Series OVMs, and other Fluke products in PTI 
cases look like those shown in the picture except lor the size 01 the 
opening or height ollhe panel. 

I: :1 
'" "" I'IM! 0.,.'" RIck I'Intl Sin .,. .... _. ""'. .". Style A "''' Y20ll 3~ in (89 mm) 
Style 8 "''' Y2013 

Style C "',. Y2015 
5'10 in (133 mm) 19 in (483 mm) 

Style 0 "''' Y2Q17 7 in (In .B mm) 

Style A+ C '2IYO 5\1.i in (133 mm) 

PTI -Style Instrument Panel Adapters 
Huke instruments in PTI-style cases may be mounted behind your 

own panel through a standard size panel opening by using one of the 
adapters identified below. 

. 

1'1l1li ........ Adaplln 

'" 1'1.1 eu.ut Beml Sill 

"" ..... ' -, .,.. .... ., .. .,. -Style A "''' 
!l2mm 97 mm 
(3.62 in) (3.82 in) 

Style B "''' 
!l2mm 186 mm 97 mm 214 mm 
(3.62 in) (7 .32 in) (3.82 in) (B.43 in) 

Style C ':!0111 . 122 mm 
(4.00 in) 

Style 0 """ 
138 mm 145 mm 
15.43 in) (5.70 in) 

AnydlmenSlOn trom 96mm 10 , f6mm. No/Stllndll ,d. Each ICllllls/llns 1011 
PlifHJI with lou, mllChlne screws. The /;Mlze/litsOrlllr the Iront 01 thepanlll 
culout lind the screws hold lhe bezel 1Inf1 rea, (instrument} support 
bracket to lhe panel. 

Accessories 

PTI -Style Instruments 
PTllllllru",,"br PTI em Style ,-..."" • • e , 
milA • 
Z02IlA. ZD:IIA. ZlXIA • 
21Im. ll89A. 21110A • 
Y2!D1. YZOOI • 
""" • 
\'21113. Y2009 • 
12lIlA.. 1l5OA. 7l6OA. T2fIIA • ...,. • 
8921lA.. 8921 A. I1122A • 
""" • 
"'" • 

Y2024 3-Module Power Cord 

Three 3-wire receptacles for powering two or three PTI-slyle 
instruments from one power ouUel. 

prf Cut Dimensions .,. "light 

A 57 mm ~2.25 in) 

B 82 mm 13.23 in) 

e 105 mm 14.13 in) , 128 mm ~5 .03) 

Models 
nOlo 31f.z" Rack Mount Kit PTI , Single 
nOl1 31f.z" Rack Mount Kit PTI , Double 
n Ol z 5't." Rack Mounl Kit PTI . Single 
nOll 5'10" Rack Mount Kit PTI , Double 
Y201. 5'10" Rack Mount Kit PTI , Single 
n015 S't." Rack Mount Kit PTI , Double 
Y2016 r Rack Mount Kit PTI. Single 
Y2011 r Rack Mount Kit PTI , Double 
non 3.05" DIN Panel Mount Kit PTI 
YZ019 3.81 " DIN Panel Mount Kit PTI 
nozo 4.80" DIN Panel Moun! Kit PTI 
YZ02! 5.70" DIN Panel Mount Kit PTI 
YZOZ4 3-Module Power Cord 
Y2021 5'10" Rack Mount Kit PTI , Dual 

Width "'. 
205 mm J26 mm 
(8 .05 in) (12.85 in) 
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imite Deman Pro uets 

Meamng of limited Demand 

The instnments described on these pages represent a desirable choice 
in a lew specialized cases. Recommeoded substitutes are usually given 
with the description. 

Differential Voltmeters 

--- --
887AB 

(NSN 6625-00-451 -9287) 

Fluke Oifferential Voltmeters, al ooe time, were the most accurate kind 
of voltmeters available. They are still exceptionally accurate but their 
principal remaining advantage is their extremely high input impedaoce for 
de "al null,· a setting where input yoltage is most 3CC1.1ately measured, 
When meast.-iog voltage Irom relatively high impedanceSlUces. lhe input 
Inpedance of any 't'OIlmeleracls as a load and has a verysignilicant effect 
on the accuacy 01 the measufemefl l. Oilferenlial voltmeters reduce the 
mea5lJemenl error in such cases. 

Because analog meters are used on the front panel 01 diHerential 
voltmeters 10 indicate a null condition, they also provide a good visual 
monitor of small vollage changes and trends. 

Dmerenli.1 Vollmeter Seleclion Guide - ,,-
89JA "'" 895A , "' 887AB '"' 9318-01 HlA 

193A Oilferential Voltmeter 
895A Oilferential Voltmeter 
"JAI Differential Voltmeter 
9311-01 Differential Voltmeter 

382A VolI'ge/Current C.librator 

"-A_ 
HlA 

A_ 
True RMS 

--lo l100v 
To 1100v 
1o 11\1 

HlA 

The 382A combines a ±O,OI,\ vottage calibrator and a ± O. 02'\ current 
calibrator. Current mode olfersO to 2A in lour ranges. Vottage outputs are 
available in two ranges: 0 to SOY de and 0 to 5V de. Resolution is 1 OpV lor 
voltage and 0.1 pA lor current with a stability 01 0.OO5'\lmo. Voltage and 
ClKfent limiting are adjuslable. The 382A is short-circuit proof. 

312" OC VoitagelCurrent Calibrator 
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881DA Digllal Muilimeter 

"'OA 
The 8810A is a low cost, high precision, 5¥rdigit, autornngiog digital 

multimeter that may be bought with orwithout built-in options. Thechoice 
of options not only lets you salisly specific immediate applications in lhe 
most economical way but lets you add capabilities to match changing 
requirements Later 

The 8840A Digital Mullimeter is the reconmended replacement for the 
8810A . 

IIIOA Digital Mullimeter 

Options· 
IIIOMJ2 BCD Data Output 
I81OMJ1 Resist<V1Ce 
1.10A-81K Field Installable Resistance 
I.IOA-III Average Responding AC Volts 
1810A-1111t Field Inslallable Average Responding AC Volts 
IIIOA-IKI True-RMS AC Yolts 
IIIOA-tt91t Field Inslallable True-RMS AC Volls 
eRg Carrying Case 

• Oprion ·08 cannot be "sed .... itll .09. 

Digit.1 Multimeter 8125A and 8425A 

Model 8125A is a compact, militarized 51h·digit digital multimeter 
des~ 10 meet Mll+2B800B, Type II, Class 2, Sty1e A requirements 
lor rugged field applications. Prices on request. 

ModeI8<125A is a ruggedized 5¥rdigit rack motrlteddigilal mullimeler, 
designed for system applications, that meets the requirements of 
Mll 'T-28800B, Type II Class 4, Style B. 

The functions , ranges, and performance ollhe 8<125A are identical 10 
those of the discontinued 8<100A . Prices on request. 
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80F-15 Precision High Voltage Probe 

The 80F-15 probe pretisely divides inputs by 1000:1 to allow 
measurement 01 voltages to 15 kV dc. Accuracy is ± O.05% of input into 
10 MO ±O.''lI. voltmeter input, 1 year, 230C ± lOC . 

8DF-1 5 High Voltage probe (10 MO cal) 
80F·15·Ql High VoUage probe (11 MO cal) 
80F-I S-02 High Voltage probe (10" MO cal) 

8000A Oigilal Muilimeter 

... .... ' '-J 
~ -
~ ~- ,.~ .. - -=.'" 

-.-__ IIIB ii. i ir a;a_ ..... . . .. .., 

A classic 31h-digit OMM with LED readout The 801QA, BOl2A, or 
8050A with LCD readout are recommended replacements. 

8000A OMM 
8000A·Ol OMM w/Rechargeable Batteries 
8000A/ MAS for x-ray testing 

High Voltag' Power Supplies 

(NSN 4931 -00-115-0567) 4108 

The 410B and 4158 are extremely stable de sources lhat cover the 
range of 0 to 10,OOOV with 5 mV resolution and 0.25% calibratioo 
accuracy. The 41 08 provides 0 10 ± 1 O,OOOV al 10 mA maximum OtJtput 
current . The 415B covers Irom 0 10 ± 3tOOVal 30 rnA maximum. Both 
models incllHie adjustable over·current pfOte<:tion. 

4108 High Voltage Power Supply 
4158 High Voltage Powtf Supply 

Limite eman ro uets 

A·90 Current Shunt 

The model A-9Q Current Shunt may be used fOf both at and de current 
measurements over six currenl ranges from 0.1 rnA range to tOA range. A 
voltage 01100 mY, measurable with vinuaJly any voltmeter. is developed 
atluli scale on each range. Basic accuracy is ± 0.15% for de, ± 0.3% for ac. 

A-gO Current Shunt 

80E-l0 High VolI.g. Oivider 

(NSN 6625·00·459-3219) 80E· 10 

The SOE-tO is a voltage divider desigAed lor use with voltmeters in 
measuring up to 10,QOOV de. Divider outputs at 10V and IV are 
proponional to 10 kV de inut and are accurate to ±O.OI '4. High 
measurement stabil ity and accuracy are assured through the use 01 Fluke 
manulactured preciSion wire-wound resistors mounted on glass-epoxy 
printed circuit boards. 

80E-'O High Voltage Divide!" 
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Imlte eman 0 ucts 

2240C 0.1. logger 

• 

The 2240C sells tor a mid-range price yet it handles most data logging 
requirements. A large variety of options makes it possible to conhgure 
each system to closely match the size and unique cl\aracter of individual 
requirements. Programming is actomplished from the Iront panel or from a 
remote computer via an RS-23Z-C or IEEE-488 interlace. You can scan 
and retard all data , record data only when an out-of-limit transition 
occurs, Of [etord data periodically al preselected Intervals. Data is 
displayed on the tront lEO panel. and can be written to the buih-in print\!!" 
or 10 an external device. 

22008 0.1. logger 

The 2200B is recommended for comparat ively Simple data logging 
operations. It will scan up to 60 input channels as a sland-alooe 
instrument and up to 100 channels if connected to an Extender Chassis. 
Included in the price of each 22008 is a scanner card option ('06) and a 
mating connector option (,08) that will Ilandle up to 10 DC voltage or 
thermocouple inputs. Also included is an A·to·O converter circuit card and 
the capabi lity to linearize up to four different combinations of thenno' 
couples. RTOs, and/or current transmitter inputs (from a tist of 15). Data 
can be retrieved from the lEO display panel. from the !Otemal printer or 
from an external device. 

2240C Data logger 
22008 Data logger. w/·06 and 'OS 
220lA Scanner Extender Chassis 
2202A Aemote Scanner Chassis 
2203A ATD Scanner Chassis 
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2240C & 22008 Opllons 
2200A·03 ATO Connector 
2200A·04 ATO Scanner 
nOOA·OS General Purpose Scanner 
nOOA·OS low level Scanner 
2200A·01 Solder Pin Connector 
2200A·OB Isothermal Block COMector 
2200A·128 Interface for ASR33 
2200A·12M Interlace to RS'232'C Modems 
2200A·146 Interface for Kennedy 1600/360. 1610/360 
2200A·16 Digital Input (BCD) 
2240A-23 Alarm Set POint Outputs 
2240A·2B Connector for 1 to 5 rnA Transmitters 
2240H9 Connector for 4 to 20 rnA Transmitters 
2240A·30 Connector for 10 to 50 rnA Transmitters 
2240A·33 Interchangeable ATD Scanner 
2240A·33/ AL AC Voltage Scanner 

2240C (only) Options 
2240B·1 5 IEEE Interface 
22408·17A Remote Control. AS·232·C. Modem 
22408·118 Remote Control. AS·232·C. Terminal 
2240B· l1C Remote Control. 20 rnA loop. m 
22408·32 ' Dual Interval Scan 
2240C·40' rnx+b Scaling 
2240C·41 ' Alarm Set Poull 
2240C·42' Time and Group Average 
2240C·43 ' Temperature Scahng Groop I 
2240C·44' Temperature Scaling Group II 
2240C·45' Temperature Scaling Group III 
' FactQry or S.rvice C.rII.r ,"stallat'on only. Oth.rs US&f·installa/:lle 

22008 (only) Options 
2240B·2S' Multiple Scaling 
2240B·21' Engineering Units Notation 
22008·34' 40 Alarm limit Set Points 
22408·31 ' IEEE Interface 
"F,ctory or Service Center Installation only. Oth.rs user·inst,llabia 



7405A Mullimeter Calibration Workstation 

The 740M is a fully automated. pretisioo calihratlon workstation. It 
can rapidly and accurately calibrate a wide range of meters including 
OMMs, OVMs, VTVMs, and VOMs as well as vol1age and current sources, 
power supplies, amplitiers. and passive devices 

A basic 7405A is comprised 01 a fully integrated group of Fluke 
measurement and calibration insluments - the 51008 Multifunction 
Calibrator. the 8505A Digital Muitimeter, and the 1722A Instrument 
Controller - built into a console having a single unique Test Interface 
Panel. Switching cirCUitry in the test panel provides functional self tests. 
Innovative software combined with the lest panel enhances the NOSA 
accuracy (e.g .. 20 ppm for dV, 0.02510 lor aV) making NOSA specihca
!ions exceed those of the stand-atone instruments. 

The sollware package oilers clear advantages over other automated 
calibration systems. Experienced programmers are not needed ; calibration 
procedures can be written without learning any computer language. The 
7405A accepts instructioos using calibratioo termioology that calibrat ion 
people know. Automated test procedures which ICM1TIe1"ly took specialists 
several days to write can now be produced in less than an hour. 

Limite Deman 0 uets 

When you purchase a 7405A you also get the 7411 B Calibration-at-a' 
Keystroke Soltware, a software package you can depend on. 7411 B 
includes calibration procedures for meters manulactured by most major 
vendors today . Remember that7411 B calibratioo procedures you wrote or 
that are supplied by Fluke are onward compatible with future ollermgs 
from Fluke 

1405A Automated Calibratioo Workslal ion 

Options 
1405A-IOO Precisioo Power Amplitier (requires both 

- ISO and -500 OpllOfIS) 
1405A-120 Traosconductance Ampl ifier (requires 

both '150 and -500 OptionS) 
1405A-150 5100-Serles Interface 
1405A-200 Frequency Counter/Timer 
1405A-500 Rack With Cabinet 
1405A-501 Same as -500, bot 230V version 
1400A-520 Controller Workstat ioo 
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2452 Meastnment CMtrot S~tem Sotr-e & Apptications Tfliining .. E0241 
7-400 Series ~ibration S~tems P'roc:eUe Writing •••••••••...... E0229 
2280AIB Data logger f'rodIct Introduction ••••.•••••••••• ••...• E0228 

Pow", Cord and Plug Opllons 

Fluke instnmenls requiring line voltage a-e fitted with one 01 the power 
cord cnf plug options shown below hi are wired lor the voltage indicated. 
The power cord supplied with)lOll' inslnment is the one most conmonly 
used in the COlIl lry where the insll\lT'lef1t will be delivered. 

LC- l 

LC-. LC-6 
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9010 80afd Tester TrtdlIeshooting Tfliining ......•... •••. . .. .••• E02<42 
9010 Board Tester """", .... i ,,, TrairWIg •••••••••••• •• • • •••.••• E02U 
AexS~ SoItwlI't T~ ... ... . .... ....•..... . ••• •• ....... EC239 
Metrology tor TecII1icians ••••.... .. . .. ......... • • • ••• ..•••• A0260 

MaintlnanCl Training 0"1 Sheels 

1722'" Instnmenl CMlroIler Maintenance ... . .•.. . •.• •• . .•••••• E0234 
2280MB [),ala logger Maintenance •••••••••.•••.•• •• ••••.•••• E0235 
2452 MeasInmenl CMtrot System Maintenance ...... •• • • ••••••• E0240 
3040A/3050B 80afd Tester MaWltt:nan::e •••••••••.•• •• • •••••••• E0236 
3200B 80afd Tesler Maintt:nan::e . . . . . . . . . . . • . . . . . . • • • . . . . . • •• E02JO 
5100 Series Meter Calibrator Mu'ltt:ra'Ce ••.•••.•••••• • •••••••• E0231 
5200 ~ AC Galib'ator Maintenance •••••.. •... ..••..• E0227 
8500 Series Digital Mutlimeter Mainlt:nan::e .. ..... ..• • •. . .. •••• E0232 
8Wl Digital Mutlimeter Maintenance . .. . ..• . ..• . ...• •. •. . ...•• E0233 
8000 Series DMM MaintergJ()! . . .......• •••••••• . •• ••••••••• E0237 

Sj)eCills 

lti:e Customer Traning 8rodue (rrutti1l<l!;l!l) ••••..• • ... . ...... EQ224 
FIUIe 1987 CaIne PIRwJ (poster) .•... . .••.••••••• • ••.•••••• 00016 

II )'Ot.I require a power cord m plug other Iha"t the one listed lor the 
COISilry where the instnmenl will be deIiYefed, specify that power cord 

and ~UO - you """. 
North American 
North American 
Universal Eu-o 
United Kingdom 
Switmlcnf 
Australia! 
Sooth African 

LC-3 

120V/15A 
240V/15A 
22OV/1 6A 
24OY/13A 
22OY/lOA 
240YflDA 
240Y/SA 

LC-7 

OptitwllC'l 
OptitwllC-2 
Option lC-3 
Option lC-4 
Oplion lC-5 
Option lC-6 
OplitwllC-7 

L(;..4 



The fluke Warranly 

AlIke warrants each product it manufactt.res 10 be free from defects in 
material iW1d ~ip I.IIder normal use ¥ld service <Wlywhere in the 
world for the wamwlty period listed below. 

I ·. WInIIIf' - Most AIJ(e products ¥e warnnted for 1 YfJIII. 

!.'- .... - Fluke 25. 27, Modets 80208, 8021B, 802U, 
8025A, 80268, M42A. 

3·. WInIIIf' - FMc:e 21 , fk*e 23. FUce 73, Al*e 75, FUce n . 
.'" _ -1765AIAB, RepIaamo1t Paots, -... _, 

SIniard Price Repairs. 

... .., IIa-$It - 3010A, 30400\, 305OB. 3051 e, 3053A. ----"" .... _-_. .... ' - 7405A. 7410A, 2452MCS, 32OOB . 

...... - Most software is warranted for 90 days. 

Warranly Terms and Condilions 

Fluke warrants each product it manufaches 10 be title from detects in 
material and woOOTmship ooder normal use WId service. SoftwR is 
warranted 10 opetale in accordanc:e with its progIOlI •• ,!ed instructions on 
appropriate Fluke products; it is nol warranted to be error free, This 
warranty extends only 10 the original pm:haser and does not appty 10 
fuses, computer media, batteries or any proOOcl which, in FIIMe's sole 
opinion. has been subject 10 misuse, alteration or abnormal condilioos of 
operation or hcn:Iling, The wamwlty period is controlled by the waJaIlty 
doclment furnished with each product and begins on the date 01 shipmenl. 

For WlUTWlty service, contact a FhJ(e Service Center Of send the 
product, with a de:saiption of the difficulty, postage prepaid. to the 
nearest fluke Service Center. At*e asunes no risk for damage in transit. 
FliJce will, al its option. repair Of ~ace the proOOct he 01 charge. 
However, if Fluke determines thai the faikre was caused by misuse, 
alteration or abnonnaJ condition of operation or handling. you will be billed 
lor the repair. The repaired instrument will be retLned to you. 
tr.mportation prepaid. 

THE FOREGOING WARRANTY IS EXCLUSIVE AND IS IN LIEU OF 
ALL OTHER WARRANTIES. EXPRESS OR IMPLIED. INCLUDING BUT 
NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY 
OR FITNESS FOR A PARTICULAR PURPOSE OR USE. flUKE WILL 
NOT BE LIABLE FOR ANY SPECIAL. INDIRECT. INCIDENTAL. OR 
CONSEQUENTIAL DAMAGES OR LOSS WHETHER IN CONTRACT. 
TORT. OR OTHERWISE. 

Warranty Information 

Calibration & Specilicalions 

A Certificate of Calitntioo comes with ~ A"-e serialized 
InNSlIef'JlIlflt or calibration ~t exceptlhose indicated as • Availab6e 
It'rou!,tl Distributors." The Certificate of Cali1ntion includes the Model 
and SerialIllIl1bet and states that the trlit delivered was calibrated with 
standards traceable to the National Btnrau of Standiw'ds. Traceabilrty 
IlICOfds are maintained accOIding to MfL-STD-..s662. 

ProckIcts marked Available It'rou!,tl Distributors include a Stat .... t of 
Calibration Practice. 

Special calilntion reports that include runericaI values pertaini1g to 
the calibration n available for a modest fee. Contact yGIJ' Fh*e SMs 
OHice or Representative. 

Specifications in this catalog n those that apply at the time of 
printing. Fluke reserves the i'9lt to ~ specifications without notice . 

Speciallnslrumenls and Syslems 

Ualy fhj(e instn.ments can be Sl.4lPlied with non-sfinUG paint, 
altered specification ranges, special comectors, or other special feattKes. 
Some automated systems may be assembled and customized to yGIJ' 
requirements, also. Contact the Fh.e Repfesentative or Sales Office in _ .... , 
Prices & Terms 

Prices n F.O. B. crigin ooIess othetwise specified. apply only when the 
final destination iswithin the U.S.A .• n in U.S. fLflds. andnSliliect to 
change without notice. 

Upon request. quotations. or pro forma itvoices will be h.Jnished to you 
by fkj(e or Atice S*s Reinsentatives. 

U.S. terms n JOdaysnet. Unlesscredit hasalready been established. 
shipmer1ts will be made C.O.D. or on receiptof cash in ador.n::e. Terms for 
orders from other coootries are either an irrevocable letter of credit or cash 
in adYance. LIlIess other terms have been previously amnged. 
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u.s. Government Sales & Support 

Government Operations Group 

Auke sales ollices (see paIJe 291) and file Goverrment Opentions olfices 
listed here have the lalest infonnation on provisioning, nomendatlft, and 
National Stock NLITtlers, ""'--4920 Corporate Drivt!, Suite J 

HlIltsville. AL 35805·6202 
(2Q5) 837-0581 

.... --5640 Fishefs Lane 
Rockville, MD 20852 
(301) nO-IS70 

AlrFIRI ........... 
10411 Guttdale 
San AIltooio. TX 78216 
(512) 340-2621 

US.t~ ..... 
5640 FisheB lR 
Rockville, MD 20852 
(301) 17IH570 ---5640 Fishers Lane 
Rockville, MD 20852 
(JOI) 770-1570 

5640 Fishel's lane 
Rockville, MD 20852 
(301) 771H570 

16969 Von Karman, Suite 100 
Irvine, CA 92714 
(7 14) 863-9031 

~50 Far Hills Ave .. Suite 1111 
Kettering, OH 45-429 
(513) 436-m4 

~:Ws~ 
Rockville. MO 20852 
(301) nO-1570 

U.S. General Services Administration 

Most oillie instnments in this catalog are ava~abIe on the loIlowing General 
Services Altninistration Contracts in FSC Group 66, Part II , Sections "H" and 
• J", Class 6625: 

"""" .... '-' 
GSOOF78460 SepterrOO' 4, 1985 Electricall 
(Section H) " 8etlronic 

July31. 1988 Components & 
Test Equipment 

GSOOF70562 August 3, 1984 Instrurrenls: 
(Section J) " Measuring and 

May 31 , 1987 Testing 

Special Products, Systems, and Services 

listed below are examples 01 prOllJCIS, syslems, and services thai 
specilicany 5I4lJlOr1 Govemnent applications. p-

..... 6I68AI". I; n 'I" SipII'-'*. IU. &l25-ll -m-5I01~ A 
low-cost ellicient sigIaI gener<ltOf and FM deviation meter with a flequency 
range of 10 kHz to 520 MHz. (See page 142.) 

..... '5ZWq·l s,....""" ,.1. i625-'1 - 141 ·1151~ Certified by 
the Air Force as the lirst module to ~te all requirements ~ by the 
MockJIar Automated Test Equipment (MATE) Prrqam. (See page 21.) 

.... 1025A ____ ,.S. &l25-ll - 141-&1.2~ A hanII1eld instnment 
designed to the ruggedized ~irements 01 Mll-T-28800 Type II . Class 2. 
Style A. A "B" model performs to -4O'C. (See page SO.) 

.... 105OA.ol ....... /"./ UI.-4I&/ U .1. &625-11 -145-24311. A 
4V,-digit multimeter witll85 R Probe selected by the Army as the prelerred 
beochtop multimeter lor multi -service maintenance and repair testing. (See 
page 30.) 
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..... I14I1A1"f 1.,-. . ..... 'IS. "~5-Il - l"14~ A Iow-cost. 
lIigh.ac:CI.QCy 5V,-diglt rrultimeter for bench and system applications. (See 
page 3.) 

... 111". 0I;tII ....... '.1. &l25-11 -213-1JS4). A 'mY Iow-eost 
3V,-digit hanctIeId rrultimeter with 0.3" de iICCU'iICY and special featll'eS 
including "TOld! Hold: (See page 41.) 

Systems 
.ECU. , ..... ,,~ ...... c.IIprIII ~ IIIIIII~). Provides 

the Navy with automatic calibration capability on-site lJ1der rigorous 
cooditions by integrating the Ftuke 1722A1AP Instnwnent Controller, 51028 
Meter calibrator and 850M/AN Digital Multimeter. 

..... "123 A.-....I ClliInlIII S.,... A Iligh accuracy mobile calibration 
system, configured to calibrate 5¥r and 6V, 'digit DMMs automatically. 

Software 
FIuSp I"TLAS Tilt Slflwlnl. FIexSys is a complete ATLAS software system 

which runs on Flulle'S powetfuIIEEE-488 Controllef, the 1722A. With FIexSys 
and the use of resource descriptions. TPS integration is rapid and easy. ATE 
system reconligufa tion can be ~ished without r~ling or modifying 
ATLAS test proce<bes. (See page 228.) 

Services 
l ifld v.-. ••• 1 IUlI'r..- (See page 103.) 

Appilatlll TfIiIiII. Some of the cot.rSeS presently available, jncluting 
sever.lf which are ~imenlary with a system purchase, are idenlified below. 
Contact your local Fk*e sales ollif.e or GoYemment Operations liekI offif.e tor 
the mosl cooent inlonnation on COU"Se/seminar content and altendance 
considerations. (See page 273.) 

172211152 Data Acquisition Training Come 
2260 Data loggers Training CoLrse 
24SOMCS Measurement and Control System Training Cotrse 
3040A·1 Digital/Analog Board Test System Traioing CoLrse 
3050B Digital/Analog Board Test System Training COI.rse 
3200A Manufacturing Defect Analyzei' Training CoLrse 
6070Al6071A Signal Generator RF Seminar 
1405Aml0A-tOO Automated Calibration System tntermediate Training 
9000A Micfo-System Troubleshooter tntrOllJCtory Training 

(Basic and AdvallCed coorses) 
9100A Troubleshooting Course 
Metrology Technology 

•• 1-. TI'IIII ... Fluke undefslands the needs of certain custllll'lefS to 
possess their own maintenance capability. Maintenance training COIJ'SeS 
currently scI1eOJied lOf presentation in 1987 at various Technical Service 
Centeri include: (See page 273.) 

1722 Instnwnent ContlOller 
2260 Data logger 
2452 Intellipenl Computer Fronl End 
3050 FurlctIOnaI PCB Tesler 
3200 Manutach.ring Defects Tester 
4200 Programmable Power SotJ'ce 
5100/510115102 Calibrator 
5200 ~ "C Calibrator 
5205 Precision Power AfllII ilier 
5215 Calibrator Power A.fllIIitier 
5440 D"ecl Voltage Calibrator 
8500/850218505/8506 DMM Portable Digital Multimeteri 
,(200 Series DACs 

loglslics 0.1. BOOk 
The Fluke logistics Data Book is available fromyolKlocal salesolfice_ This 

doclment provides ~Ye irllonnalion including National Stock 
Numbers. military nomenclature and replacement model numbers as well as 
products. systems, and services which oller benefits tailored to ~ial 
government/military requirements. Detailed listings of available applicatlOll 
and main tenance training plus technical literature are also included. 



u.s. Fluke Sales Office Areas 

Alabama Till,. Michigan Oregon (813) 251-9211 
HullllVlll. Dllrotl Portl.1III 
4920 Corpora te Dnve 33031 Scllookraft (503) 227-2042 
Sui te J Georgia livonia. MI 48150 
Hootsville, Al 35805-6202 (313) 522-9140 
(205) 837-0581 AU.nll Pennsylvania 2700 Oelk Read 

Suite 150 Minnesota M"vtrn 
Arizona Mar~l1a . GA 30067 200 lindenwood Drive 

(404) 953-4747 BIOOllllngIGn Malvern, PA 19355 
Timpe 1801 E. 79th St., Suite 9 (215) 641-9550 
2211 S. 48th Street Bloomington, MN 55420 

Pitlsllurgh Suite B Illinois (612) 854-5526 
Tempe, AZ 85282 (412) 261-5171 
(602) 438-8314 ChlClgo 

1150 w. Euclid Avenue Missouri Tucson Palatine, Il 60067 Texas (602) 790-9881 (312) 705-0500 81. Lllllis 
Austin 11756 Borman Drive 

Suite 160 (512) 459-3344 
California 51. louis, MO 63146 O.lIu 
Souilltrn Indiana (314) 993-3805 1801 Royal lane 
P,O. Box 19676 IndllfllpDfil Suite 307 
Irvine, CA 92713 8777 Purdue Road 

No~h CarDlina 
Dallas, TX 75229 

16969 Von Karman Suile 101 (21 4) 869-0311 
Suile 100 Indianapolis , IN 46268 GrnnsbGro fl PIIII Irvine, CA 92714 (317) 875-7870 1310 Beaman Place (915) 533-3508 (714) 863-9031 Greensboro, NC 27408 
Burblnk (919) 273-1918 Houston 
2020 N. lincoln Slref!1 Iowa (713) 240-5995 

Burbank, CA 91504 IOWI City New Jersey San Anlonlo 
(213) 849-7181 (319) 354-2811 10417 Gulldale 

Norlhern Pnamus San Anton ia, TX 78216 

2300 Walsh Ave .. Bldg. K P.O. Box 930 (512) 340-0498 

Santa Clara, CA 95051 Kansas Paramus, NJ 07653-0930 
(408) 727-0513 Kanal City 

West 75 Cefitury Road 
Ulah Paramus, NJ 07652 (913) 492-1010 (201) 262-9550 
S.'I lIkI City Colorado 
(801) 268-9331 

aenver louisiana New Mexico 14180 E. Evans Ave. 
Balon Rouge Washingl" Aurora, CO 80014 Atbuqul rqlltl 

(303) 695-1000 (504) 924-1203 (505) 881-3550 
Suttle 

New Orltllll 5020 14Blh Ave. N.E. 
Connecticul (504) 455-0814 

New York Sui te 110 
Redmond. WA 98052 

HlrttcJr~ 
MassachuseHs Roclltsltr (206) 881-6966 

Glen Lachen fast 4515 Culvef Road 
41 -C New London Turnpike 

Bllleriel Rochester, NY 14622 
Washingl". DC Glastonbury, CT 06033 

900 Middlesex Turnpike (716) 323-1400 
(203) 659-3541 

Building 8 Wn llington, DC 
Billerica, MA 01821 

Ohio (301) 770-1570 
Florida (617) 663"2400 

Clurwrilr Clevelalld 

Maryland 7830 Freeway Circle (813) 799-0087 
Middleburg Heights. DH 44130 

Miami B,Himare (216) 234-4540 

I 
(305) 462-1380 (301)792-7060 

Orl',," Rockville oklahDma 
940 N. Fern Creek Ave, 5640 Fishers Lane 
Dnando, FL 328(13 Rockville, MO 20852 Hllrlhtut 
(305) 896-4881 (301) 770-1570 (918) 749-0190 

297 



International Sales Offices 

A 
uu:rnu ....... 
VfJtY dill f'rog ,j(Il1 Dno E·65 
1'30CAP fED 
IIuIrlos Ans. Af9!n!0I'II 

11' (I) SSH2~. Tll (ml ~ 

lIISTIlAUA 
E-..ct "'*-"', LIt. 
PO Bo.o 30 
ContooI. N S W 2m 
Austrlilli 
Ttl (2) 136'2N8. Tl ~ (7iO) U2~7 

£1IIINact ___ ",. Llil. 
I' 0 eo. 623 
12 M"~ HIQI'IW11 
Ro:>gwood VOC1011l1 llJA 
A..stritlli 
Tel (3) arg·2322. TLX (790)""")).118 

EIoMa ___ PIf. IJII. 
I' 0 Iloo 21' 
~.~AuslrJ1ii 
h' (1) '1~'1 "( IlX (liOl UUI)62 

£-........--Ply. IJII. 
P O Iloo 1501 
I'nI$jIeCl $Gulli Au51f. 50112 
Tel (I) JAHOOD 

a...- ___ ",. LlI. 

PO b(l] "", ..... 
46·~ K .. Plfl<fIcI 
~ hr1II W II ...... .." 
Tel (II)QH!oOO 

AUSTWIA 
...... IIftIndI £ ......... 
&nil &o*II.t.. 
YtIIlnllb ~ G ....... " lZ20 YorN , AUSI'II 
'el 1m) mS2e. TLX ("1)1:\01759 
FAX 1222) 257215 

B 
lAHUl. 
an-W.LL 
I' 0 800 5101 
101_ . IIatno1 
Tel 151·~ . TlI. (955) 9003 

WlllAIIUI ....... c.,...... 
2( KaIll1lDllIIoId. ruruli 
IlI£u'J.~ 
Til 2'512<19 ILl (t50) 6<$2022 

Ifl$llil. 
flIb I ........ U .lu. 
61UilllGlnr¥i 
1140 1InMeII;. 8eIguI 
Tel (2121~. TLX 1M ) 26312 

"'~ c.II ..... U .L 

"'" "" ""'-lei (2) ~ TLX (33613233 WAUl' BV .. ,'" 
lTP 1Il·1. EIoIr ... l lil. 
AI MIilonis (22 , AIjiIMllt .... , 
eEl' OIiAOO, SIOl PM. awol 
Tel (lI)(ZHI17, TLlll391 )1171"l 
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IAUlEI 
bIIt "C-'L LlI. 
Mel I 8lodt 0 SuIn S/IcI!II'oIUe ~ 
Mile 1 J"" TUlong 
a.-S.,,~ 

Plep"1 IIIIn!o ~ 
Til (21231119 01 23551 
TtX (1991 ~ RANKOC 

c 
CANAOA 
.wo ~ "'-.. lII. 
58J5Coope,sAvetItII! 
MlSS<WOO}i. On!iItlO 
L41 1Y2Cwoa 
lei (415) 89!HOIG. TLX 0691i 1235 

lIIN Cll'IOIIrI! ........ lII. 
701& COl." L_ 
S! L......,I. 0uebIIc 
H(I lE7~ 
Tel (51() llH5&I lUI 0582(9(( 

_~"""'UI. "" ........ .... 
On ....... OnI¥lO 
K21 SK2 CWiCIlI 
Tel (613) 59fj·9Dl lUI 0S33600 

_en-tn ....... LIII. 
Suit 1(16 
41aol~H""Y 

~8nIl!ll~ 
V5C 61.7 CWa;a 
'el (604) ~·1126 ILX ().I~2'1 

AlII en-tn ....... UI. 
MIS 8m SI N £ SuI.13S 
~. Alb8la 

CWiCIlIl2£ 7H7 
Tel (403) 2')5.(1$22 nx 038211 81l 

.u..~""""L • . 
aoo WIIUnoII F\c.id 
Slrr. 10. IKEA 8k1g 
D.-rrnourtr. N S 
838 1L1~ 

CHILE 
..... lIIIice Cllill. Lilli. 
CIS' I~ 1&223 
S-ItII~9 ChIle 
Tel (2) 4(9(0. nx (332) ~51 

CIIMA. mWLEJ RErulLIC OF 
flIt . ....... c.,. 
~ 0 110> C909Q M' S 206A 
E.eMlr WA 9I206U SA 
Tel (206) 356-5511 
TLX 185103 HUKE U1 

COt'MIIA --.... _-, .. "". 
c-n 13. NO 37-013 01 0101 ...... -8ogol .. 0(.~ 

Tel 232-4532 TLX (39ti) (5181 

~N~ 

M AMiIoIIIII. LIII. 
POlio> 1!M9 
NI((IW. Cyprus 
'el (21)6612\ TLX (126)2395 

tfNIII. itOftUEI. .. -2C & 20 Muhu l iyao S~ 
L .... 05I. ~ Cyprus 
MfIV\ 10. , ..... ey 
lei (741) 357-;10'71771. 'LX (&21) 57267 

o 
IE • ."U 

'. lit. All IIIDInIIr 81""1 m 
m08lotl!r\cl ..... 
Tel (2) 658111 TLX (855) ~3 

E 
WTEU (UROru_ COU.TRIU 
[hIIMI. £III c.."I'. ClItMllMl;Io • 
11HllllY. USSR. "'-II. r~) 
...... Aiadlltl UII. 
AmIHI Hwse 
7S·79 Gu,kllord SI,eoel 
ChIt1sey. SlAy. KT I69AS 
... ... 
lei. ()lS) 68355. ILX 1851) 92IMSS 
fU (328161 919 

ECUADOR 
,.... c-II tiL. LIllI. 
PO 8oom'A 
A.,. 12111 Ot1lb"l22&S , ... ........ 
tel (2) 52968l TLX (19J ) 2865 

,.... CMiI tiL. UIII. 
PO IkP 9733 
A.,. ~No 2Q.Irc.u.~ 
U~M 'lI11ortf _.-
Tel (( ) JaIS19 

UY" AMO SUDAI 
E .... EIfI-IIIl .... 0IIicI 
P (I 110. 2891 I+cmyI 
11361 Htloopobs Caoto .," 
Tel (2) 2455705 nx (921) 227&2 

U 'UNO 
IloItI U . LfII . 
CoIofIoil Way 
Wallord. Hen,. 
W02 4n EnQIanO 
lei (923101(15 11 . nx (851)93-4583 

F ,. 
.~ '" 
31 F'IIISIOI1I F\c.id 
PO IkP asa 
Suv~. f~, 
Tel 312019. TLX (192) FJ234I 

nNUID 
... IoIr"EIIIiI'IIiit;u 
P (I !loa 64 
02631 bpoo 63 ,-
lei (0) 5281 TLX (U7) 11"26 

fWCt 
• .• . ~I.A. 
6061Uf...,. 
P O 800: 31 
1tsJ(1 HUC FrJIU 
Tel (1)39568131 . TLX (&42) 59Soil( 
FAX (33) III w..s·53'" 

G 
IIER IA.' . WUT 
r.ll~I'-" 
~lIac:1111S3 

8()4SI~IMIIIICIl .. ,-
Ttl (t9) 96OSO. nx (a~l ) 0522472 
Ibp!!a. . 49·89·9605166 

n.t.1~"" 
V~· IlusseIQ)r1 

MefnId<esrrme 53 
4(00 1lusseIQ)r1. 30 
Wm_ 
Tel (211) 4501l1 TtX (atH 11·2114233 

' .. 1 [ .......... ' ... 
V!fInettsbIo· H-'; 
H_lhao:tl 42 
2000 H~g .2 

We$! Gernwr-; 
Ttl (010) 5S1\1031. lLX (8.(1) 02174556 

'AUC( 
IIItlouoi, kIIotilk ~ lIl . 
11 V,iIUIda S~ee-r 
AIMnS 612 Gteec:e 
Tel f1)ntl 140 1L~ (8Il3)219330 

H 
10M& lOn 
F1IU" LIII. 
Slut 1;IIt tAllfO 
Suo!. MOl 15/1\ 
2OO~IAoiICI 
Canll"ll IIorog Koro!I 
Tel (W) 5-482116. FAX (852) 5-(19$63 
lUI 17ao) 87058 FhN HX 

lDMlllOU 
~' C. (U.~UI 
11m Floor G!wl ~ Can\le 
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Technical Service Centers 
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Technical Service Centers 
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Fluke is a world leader in test , measurement and control 
instrumentation ... with headquarters in Everett . Washing 
ton, and sales and service to customers in 85 countries. 

Worldwide 



John Fluke Mig. Co .. Inc. 
P.O. Box C9090. Everett . WA 98206 
Tel. (206) 347-6tOO 

Fluke (Holland) B.V. 
P.O. Box 2269. 5600 CG Eindhoven. The Netherlands 
(040) 458045. TLX, 5t846 
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