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1-0 DE SCR IPTI ON] 

l-l Introdu~ ,ionII 

Thi:. manual contain:. all the in fo lfnatian narma ll y required la o porold~: [. ] 
a nd fIIoinrain Ihe DiyiMi lc digi toi Icmperu'u(c indi cetor or o MvltiMile 

12 ~yui ppöd with a DiuiMite. rha ~ariol numbc r o n rhtt side 0 1 Ihe choai, 

12 and rha mad61 nUlllbcr on the TOp of ,he co sc, idenlific:Io oa ch initrumtJnt .. 
Al way:. I ttttt r ' 0 thtt $criol nUmbtH und modal number in correspondencc 

12 [~ J or when ordcri ng replo c ttme/H palB.13 I 
13 
13 A booklt:l cO llloining tttm pt:ro lurc-millivolr tabltts refaJ enc acl at 7~F 
13 (25°(), 101' the mo:.1 comnlonl y uSoo rhermocoupl t: ca l ibrol ion ~ i~ 

availablc UjX)1l reque~1 lO Therroo f lbc rri , . Should you rt:quirtt 

additi o na r information, con lo c l your loca l lhtnmo Elecrric Appli<.:oriolu:: I ' J Eng in~tH or Thermo Electri c ':. moin offi c ~ in Soddle Brook , NbW Jef~ey. 

14 We will be happy lo bt: of ou i:.toll ce. 

14 
1-2 Appl ie,,' ion I J This manual COVt;I~ rhe opot:ru li u ll ond mainlenullcb of ~ lood(Jrd mod t!. h 

a s dcn~rib 6d in rhtt Th Clnno EICl c..11 ie DigiMile a nd MuhiMI'e (o ral og:.. 

1-3 G cnt:ral Da~cripl ionLJ The DigiMite i:. o l1i9111y accura lc, compoct ond JX>rtable in,trLJfnent 

wl1ich oon be u:.ed to: 

l . Mtta'kJr4!l tempararUfC dirt:ctly, u~ing a thermo co uple. 
2 . Mccnure n.illivolt signal, dirbel ly. 
3. Colibrot6 po.cntiomercr 'ype iO\ 'fUmcnB ..L J 
4. (a li bro'b mo ving c.: o i I pyromt:IDr~ (Mu lt iM itc c..o nfigulolion) 
DiUiMilt: is a porlabl~, dual- rongc in:.'rumenT with bu ilr in rcference 
jurlc lian. The unir aUfomati cul' y disploy~ rht: hor jundio n 
It)mpcrolu re of ,he otroeh ad t ht:H mocoup le ~ Vor iou~ rangc~ ure 
avoiloblc roor offe r r asolution~ of 1 db9r6e F o r e, 0.1 dcg fcc F o r 

C Of 10 rnicro"alt:.. 
LJ 
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c. Ele c trical{' 1
Power requiled by D igiMit ~ i, 'upplied by u rdc hufy""ble bottery pock. ~ensi'i v it y : As low a!l 2 uV/count 
The botter y charger/ AC adap,.r cOld (11 5 VU c Ha"du,d, 220 Vac Noi le: le" than I uV , RMS 
aptiana!) i~ included. DigiMite operohn in any po~ition and can be Z ero Drift : Le .. thon 0 . 5 uV/ oC 
optiana lly ponel mo untOO . Sca l . foctor Drift : Le" thon 50 ppm / oC 

LineodLotian ; full digital, 16 ~o9rn enh per ,ange 
MultiMites are al)() avai lable with a DigiMi te in eilher 6 or 12 point R"ad O nl y Mernory : 32 K 16 (S 12 bits)

[' 1 
models. The ) i x poin l modc:d h o comb ino tion of o DigiMite ond a 

variabld dire c . Cur fenl 5Oufce. Si x rhermocoupl e or mill ivol t inputs 
COn be conne c led to the MulriMite s i muhan oou~ly. A )ix p:linl ~witch 
allow) selection of an indi v idual input . Roodings are iIithei in [. ] 
Fohrenhei, I Cdsiu ) or lo illi 'lo lt5. A "D " e dil bollc ry suppliå) th6 
tunen t n tu:~icd to r ca l ibrari ng moving coi l inst t umcsnB. Thå fwt;1 vb 

point model (On:;I)15 of IJ Dig iMil e ond a tw al 'v e point ~.,Iec to .. swit ch. . 

Ir di~penses w it h the mo ving ca il meter calib,ation capabilir y bul prov iJtl:lo [ 

ra pid $w itching o f lip lo twel"e thermocouple or milli volt inpuh. 

1-4 DigiMitt:: Spec.ifi coflons 

A. ~ 

Ty pe: 7-bor 9(l> di>eha r9~, 0.330-inch cho roe re r hc ig ht 
No. of Digit:. : Four and rn inu:lo ~i9n 

MO Kimum Full ' ca l ,,: 9999 counl> 
Decimal Point Selbction; Automo t ica ll y 1ölec.tttd w/ fOllge 

Polari ry Se lcction: Automu t ic 

Overrange Indi ~ation : Di>play blinb OfF/O N 

Open Thcrmocoupl e Indi ccl lion: Somt:: U~ O "elron!::lc 

Lo"" Batrery Ind icution : 	 Di>play modular. > DIM/ 'llRIGHT 
Road ing Rate ; Approxittla te: ly 2 ptir ~ccond. 

B. Operating Cant loh (Se e sec..rion 3 tor opcfa tion o t con tloh) 

I ° O N / O FF pu, hbullon 
2 . Range I, Range II: Im er/ack ing pu,hbutlon. - ,e. top label fo r 

identificorion o f rangcs 
J ~ Check N\odtt, Moa~u rE: Mod"" Source Jv\ode: Int",d ock ing 

pu>hbullo n , 
4. Source ~de Sbt : Conrinuou:.l y variable l a-TUm potentiomet.;,r 

- 2­

l 

l O J 

D. 

l J 

l J 

[ J 

[ 0 J 

Externat R~lh.tan c.;, : Up to 200 ohm:. wi'OOut loss of OCCUf'oc y 

Oilfer.nliol Overdri ve : 	 Up ro 50 V indefinitely 
Up to 100 V fo r .hort period. 

Normal Mad. Rojec t ion : Bell .. r ,hen ~O dB 0 1 60 cp. 
Common Mode RejeCiion Rotio : 140 dB with 300 V ioololion (on AC 

odopler onl y) 
S.tting TiOl" : 0.5 >econd (10 time con.tanh) 
Souree Made Output : Con, inuou ,l y va rioble, -10 ", V to "'50 mV 

Sou rc e NIode Impodonco: SO ohm. 

Ch"ck Mode Sourc o : 1.)2 m V • 2.5% 

Botlery Comploment : (5) 1 .2 AH NICAD cell. 


Rec harging Ti m,, : 12 hau", 


EO'vironmt:ntol 

Ambic:nt Op6rating T er"p~ral ure: O lo SrPC 

HumicJit y: O ro 00% noo<.ondc rl :.ing 

Mult,!"ite ~pacif i ca ri on~ 

BOII"ry' "D" c"II 1.5 vo ll>, I"okproof tyP" (6 point mod el onl y) 
TEulninal:. : Inwlatcd ,"o lor c.odbd binding po~ts with relalned cop•• 

Will ac comodar~ flot tt:lrmin(ll~ or wi re ro 12 AW G . 


Dim~n>ion" 12" L x Il 1/2" W K 7 3/ 4" H 


W"ight : I I pound, 

Exterl\Ol K•• i,tonc e Capobil ir y: 	 20 ohm> standord 


100 ohm. optional 


-3­
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2-0 INSTALLATION 

2-1 Unpack i"9 

Unpack immedialel y upan receipt and chock for ,hipplng damagos. , 
Instruments are us.ually !iohipped with Sloafl act.:c;,s!IO(y item) In the :iOtrl 
box. Check all item, agaimt th.. packing Iht before dhcardi"9 the J,hipping contoiner and packing material. 

2-2 Locatian 
3-3l ,JTh. DigiMile and MultiMit. ,hould b. operated in an oroa ""hich 

r6mains within thtl ambient temperature I imih of 40 to I4CPF 
(4.4 lo 600 Q. 

2-3 Mounling I 'l 
,_J 

Thtl DigiMitc i!io a portabit: instrulnent which can al)() be u~od in toblö 
and bench u,e. Flmh mounling i, accompli,hod ""lIh an apllonal 
f1anged ca,e which is available on 'pecial order. The MuhlMII. ;, ( ' -, 
designed for table top USC, but is reodily trans~rted. 

3-0 OPERA TING INSTKUCTlONS 

3-1 Thermocouple Wir~ I 
The thermocoupl~ input wires are attCJched to ,hell input binding po~t 
Ihe DigiMite. NOTE: Core must be exerci,od ""hen cann.cting the 
thermoc.ouple I"ad, lo "n,ure the correct paladty. If a ,hielded 
thermocouple is usoo I if i':i recornrnt!lnded thot the shield be returnodl 
Ihe black ('1 input terminal of the DigiMite, alo"g with the pa.ltiv 
thermocaupl e I ead . 

3-2 Battery Chorging _ -
To charge the baltery pack, in,ert the battery charg"r plug into the L J"RECHARGE" jack on the DigiMite front panel ond then plug the 
oppa,ile end inlo the AC line. 

-4­ [ O' J 

U,e the 115 volr char~"r o" II) volt, onl)' , If only 220 vol I> i, 
oyoiloble, the oprional choryer !!.hould bl! u~6d. NaTE: Cart nluU btj 

eX6rcisoo to 60:.u,t: thor the plug is finnly !!.60too iII ,he connector. 

In rrlo!!.t ca~cs, the DigiMire rnay be lun with the bOllery charger COI1­

nadOO I with no dt::gfaJotion uf pedorrnonct:. For moxi,num battery 

life, ir i!!. rt:comrnendt!ld that ,he uni, be char8cd only when the low 

ballery indicatioll (di,ploy modulote, DIM;1IRIGliT) i, ob,.r vtod, 
NOTE: Oporatioll 'o the paint of complele di,play extinction may 
re.suh in p~Hmanenl damuge lo ,he baHtJrieL 

Operating GJlltrol" DigiMit. 

NOTE: Three (3) pu.hbutton, mu,t ba depre"tod at all ,ime, for proper 
apöration. 

ON/OfF Pu~h to tlJln 00, pu~h oguin to lurn oH. To con~erve baHtjry 
powe-;::t'~rn off insuunent wh~n lIot in uSt:. 

RANGf t, KANGE II Interlock<>d fXlir. Pu,h ,h. "ppropriat. buttan 
ror de.sired (Orige. b-etoil~ of öOch runge lIIoy lH: found an the label 

locor~ on Iht! lup of the imtruflIenl. tv\ake sure rhor rhtl sdltJctbd 

rongtJ cofTcHponch v/irh the rl'drnlocouplt: bt:in!) u!!.oo. One range buffon 
should b6 dep'~~~oo at 011 tirnes, ot~lt:srwj1e, incolfecl rcodings will 

re!!.ult . 

MOD E Inrerlock~ g(OUP of threc pu~hbuttoj)~ O~ tollow~: 

EMF (Mea""r. of Indicol.,) IVIode Thi, il rh. nonmal aporotin9 mode 
used to ifldicate tempernture or miJlivolh depending on thCl rorlge 

.elected . 

OUTPUT (Soulce) tv\ode III !hb mode , Ih~ tMt- !emlinol~ me driven 

-=i~~~ thOt ma )' be voribd by u~ir,~ Ihe: ~ur ee coo'lol 
potentiometer on the Ironi ponol, Whell the Output Mode i ~ u~cd with 

o Ihermocauple larl~e , IhCl ,.t:fere:nc~ jundion i~ funcrionir,g und o 

compcns.otttd milli vo lI e~uivalenl at flle di~plo y '~Crdin9 i~ avulluble 
al the outpvr lel111ioolL When u~f::d with u millivolt range , the outpvt 

vol 10gb may be valiBd from -10 RI V to +jO rnV. The OIJtpul valruge 

corn:Hponds direclly to the di~pfay reading. (Connecling a 

-5­



l h elTOocau pltl to rhe:! h:rrninob in the; OUTput Mode will ~ho l J oul th~ 
sour Ce 'Io"09c df,feo ling the operation of rhi s mode) ... Ir 1 
CHECK Jv\ode In thi s mode, t he input r~nlliflu l s ur e disconnee Tt:Id fr()(1I 

~~suring c i/ clJitr)' ol,d o stoule I. ~ fil! l.~ 1.. y;~) inrC-:f( ~al 'Cl!~r"nC l[ 
IS meo::,uf~. Fur eO Lh ro,)g c , the l')Q rmul I....he d, Mudc:: ICUUl l' lg w ill b t: 

r ec ocded an the labe l locoloo 0 11 the lo p of Ilie inslf unlt:n t . Obtainiog ]
rh i::. r~adiIt9, + 2 coullh , i!. an indi cariofl !Itu t ,lIC::; rlLea ~uri n8 circui'r y . 
is fun c tioflillg-properl y . (Thi s i::. not o test for iflst.-umenr oct.:uracy ) . 

3-4 ~ ]
The RDro r y 5e ltH... l or Switd , (OFF lo 6) deli"er::. Il ie:: Inilll llo lt input of 

the point ::.t::I~clcd to the DigiMi te inF'Ut 1t:(lni IlCJ I ~, ..... hene"e .. the' 
shorrir,g bar ::. ore:: (.onncc led beT w e e r. th l: !io ~..., jld, outpuT 1C::1I •• ir.ol~ a nd 

t he Dig iMit e EMf lemlinoh . I ] 
· '. Th. MILLIVOLT COAR , E und HATT tR Y SW I rC H w ill d.fI. c I 110. coil 

of rhe Ill illi vo l tme t e r under te~1 Whtulevt:r t h t: botte ry i~ swjt c h~ from 

r ht: OF~ po::. i rio r•• III th e OFF po::.itioll , the dj r ~c.T I... Ul f t:u)f ~urC6 i::. [ '] 
rc:rn ov Eld frolf. the circu iT. 

The MILLIVOLT fiNE a dj u ::.tlOc::nt oll ow::. rht: lYlo v iny coi l 0 1 The in~t ru-

ment lJf)d t: r te st ro bt: broughl lo die ex.oc. r c.:olibfo ,ion po iiH whcne ver •. 

the BATlf~Y SWITCH i, O". [ ­ J 
The EXTfR NAl RESI STAN CE pot.ntiorn.I., o ll ow, 110. o x, ernol r. ,i, tonc , 

af the m illivaltTn e te r undcr lest to be mal c ht:d. Thtt re~islanc c is ad-

ju , toble trom 0-20 ohm, or 0- 100 ohm, de pendi"9 on modei. 


3 -5 O p<: ra ting u,nlro l< , Twel,e Po int MuitiMiie [ ] 
The::: Rc ro, y Se lecl of \ wi rcll (OFf lo 12) dt:lr .... t: .. ~ rhe rH iII i"o lt input o f 

the po int sele c tcd to The DigiMilc input tt:l nrino b wht:nt::vt r the 

~hortin9 bar) or e connectt:d belwct:n Ihe ou t pu t o f the )w ikh and the;, ,""" 
fM~ t ermina l , or th. Dig iMit" , [ ) 

-6­ [ ] 
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3-6 TCIfllperotul6 MOCHUI cwntm t 

Connecr the thtmllOcouple exten::.iorl leoeh f,-om th~ rhe:mlocouple lo 
the Dig iMild Idnninal po~B u) ou tlil lt:d in )cc. tion 3-1. Dc:pr~::.s ,hd 
fMF roo de: p'lJshbuflO Il, (Jf~.J )~ Id ct rh e KANGE pushburro Tl wh ich 
CO HE::::.ponch l o t h ~ Ihcrmo c.:ou pl ~ ty~ btl ioy usad. TUfe) On t h e: DiOi­
Mite a nd ..~ud ritt: th~nnocoupl e: l~n~fotu rc on the d i ~p l "y I~~udout# 

i ) in OF Of °l o) ),otEld on tht:: Juwet Ofl the rop o f rht: in)flurnent. 

If mt:.aSufam enB or e ro be ml.ld tl w irh o Mu lriMirt: , t he the;,llTloc.:ou~18 


e)('fdn~ i on I~d :. ma y U~ connec feU to the M u ltiMirc inp.;r lenn i"a l) . 


Th. Butf.ry Sw itch ,hou ld be O ff. 


3-7 Milli~olt MOO'uf ......nl (M illi volt Sc o le Model , O" ly) 

Conn~~ r thtl nr iiIi vo lt sou rc c 10 tht:: Di g iMi'tI It: rm ioo l po::.r :.. Dc::press 

Ih. EM~ mod. pu, hbullor. ur><l the RA N G E II (M illi vo lt 'co l.) f"J,h­


bu lTon. lurn orr Ih6 DigiMite ond read thts "o ltoge, in millivolh , on 


110" <ii ,play , 

If rT\tla)Urt:Il.~nb ortl lo be mud e w itl. a MuitiMife, t hc mi llivolt s.uur c tlo 


Itlad::. nlay be CO')(lcct ed TO dl" MulliMil~ in put terminal::.. The BOtldry 


Sw i,ch ,hou ld be OH, 


3-8 Che cking POle"liomeref - Type Imtr ume"" Wi th lhe rmoco uple In put 

To tc)! o r ca libroltl onoll1er in)t rumdnt con nIKt f~ l e DigiMi'e: o r Mulr i ­

Mite as ::.how n in Figure 3- 1, using tht: rmocouple e Jd e: n!o io ll wire: tha t 


mulch tl) the rar1gb a t the;, i n :.truNl~nh. If a MuhiMite i ~ U)~, f ht:! 


Bott.fy Switch ,hould b. O~F, 


D.",." Ih. OUTPUT and th. a ppr opriOle RA NGE pu,hbuttor,,, Tu", on 

,hd Di::;liMire: und adjU)' thc:: ~u . ct: pott:lntiorn~tc;r unti l the dhpl ay 


irdico lcs th~ de::.ir~ Icnlptlfo lure. Thc:: DigiMittt aod t h e: instrumenr 

b~in9 le st t:d rnay be ar di fferen t f 001 ptlro tur C:: !o , ~inc e Ictercnc e;, iunc lion 


compens.ot io n tunct io ns in rl1i:!l mode . 
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for chbcking milli voltmöter instrumonts w ith thh MultiMite ar e listod[ .' ] b.low ; 

I. 	 D6p'6" th~ EMf mode pu,hbulloo\ and th. 0pp'0priate RANG EC'i: B 
pushbutro n. 

2 . 	 ~hon drcuit ,ht EMr tannino l fXtsts af the DigiMitc:: with a 1hort[ 'J
EJ 

le nu th of cu pP't'( Wl l t: . 
:J. TUl n on ,he DigiMit& a nd ICud dit; lempt:ralu re. Thi1 is the eo ld 

, J 

iundiu lI IOfl lPCI"Olule of rhe D ig iMitö lenn inol fXHh .
+ 

4. 	 ,)110 (1 circlJir Ihe input of ,hö millivo li mefar lH)(jer teU with O short 

lerigt" at COppol" wi re. 
5 . 	 AJilJ~t the millivolrmerer t o road thtl ~ö tEWnfl'C'rature O!io obtoinöd 

in ""p 3. 
6. 	 Rtw'l'Iovc The Terrninol sho rti ng wires from bo th imtr utn tlnh . Connec t 

DIGIMITE 	 POTENIIOMEHR coppe!" ItJOd !io from One ~et of te rm inal po~t ~ on the Mul,iMite l o the 

mi lli vo llmcl~ r . Ob.~rv. pola r it y . (Th. ca ppor I""d, ,oould be 20.., J AWG o r larger ond limilcd lo a 1."9 th o f 6 16~1) .figu' t! J -l . Cl lt: c ktrl V PO lt:: n liul ll t:lel I ) ' ~e tn HII..Jlnt:llh .... i ll. a Djg iMil~-. 
7. 	 Check the e xterna l rcs i~ Tunce rating 01 t he milli voltmettlr under 

'öst . Thi ~ ...al ub is u ~uoll y mo rked on the ~ t.: ale . Turn tho EX1ER­
1-

J NAl RESI ~TANC E odi u .tm~nt on the M u ltiMite to core.'pond to 
3-9 Ch ccki 'l~ POl c:: Il I iomett::r - Type In~trulOc ll h w ith Millivolt Inpu, t h i~ VOlub. 

Milli vo lt Scal" Mod e l, O r.l y) 8. 	 W ilt. 110. MV COAR SE con Iro i dellbc t the rnilli vo ltmel. ' to it. full 

~calt: ~t:.tting . Tht! M V F IN E can then bt:l u ~od TO ocqust the p:>intcr 
Ta tcHJ or co l ibl'o lt: another in :l t lwmt::nr conn t: c. 1 ,he DigiMi te or MlJlri ­ to th" tlXoct )t;'ITling being c heckod . 
Mitt: as ~ho ....... n in figure 3 -1 u~ing COpptH lead wirC::L If Q MultiMi'e 
 9 . 	 l'hc; IHiHi ...ollnlett:.r shau ld indi co te thtt ){Jn1c tempera tu re os the 
i , u,..d , the BOlle, y Sw ikh , hould be OH. D. p,e" the OU TPUT ar..:! DiyiMite. Sbyclal poi n rs on rhtl ~c oltl should be checkad to 
RANGf II (Milli vo lI Scale) pu,hb"tton>. lur" O " tl,e DiyiMite und 

• r .J 
d e terrn int: ovelall co l ibrar ian. 

adjtJ::oI the ~u"ce potentiometer until Ih~ displa y ifldi('CJ.le ~ Ihe desjfdl,j 

millivolt vu lut:.. C alibrolinv M~~llnlC:: 'er - 'lP! Im, rUfl1~nh Using a Mul'iMit~.J 3-11 !~~ with a 0iflivolt Sca le 
3 -1 0 Ca libror ing Milli vo ltn.ele r - Type IrtHrurnenls Usin~ CJ M u itiMiie 

ro tu rc:: Scal e 

t he followiflg Inilrhod 
j 

a variable di re c t c urren! 50uree i~ r equ i r~ with 
Whdn coli bwfi rlg ruilli vo lrmeter - type (moving co il ) jn~tjumellh wilh the D igiMitc. Thbrmo Elee tri c '~ Si x Po int MultiMite, w hi c h hos o 
th e followill9 OIelhod , a variable d irect currenr ~(hJrce i s t equired wit h 

• i 	 When colibrating milli valtmeter - t ypa (mov ing c oil) instrumenh with 

Hdf contai ned curr eOf source, wa~ designed for ,his purpose. Insr ruc tions 
tl1~ Diy iMilt:. T\,t nno El cc 'rj c'~ Six Point MultiMitl::! j which has o ~elf [ I J for ehceking mill ivol tme ter in strlATlts n ts w it h thh; MultiMite are listed 
conroir,oo c.urrc tll ~ ... ,ce, wa~ designed fo r thi~ pvr pose . In!iotfuclions be low: 

l. 	 Short circuir Ihe inpul of th e rn illi voltmeter u nder test with il length 
- 8­
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0 1 LOp~tH ....,ilC, 

2. 	 AUiu~r tht! lIIilli vo l tn u:: rtH to indicOh::: fjOf, L:>°e OJ ,(CIO fuillivollL f1itO~Y or OPI'RA TION[ ] 4-0 
3. 	 Rt::lnovt:: Ihe ~hOrTillU wilC: ffo,n d.c Inilliyol llllt:k,. Cuonect LOppar 

Ic:od) flOOI one: H::/ o t fcrrninul fX»h vIl lile MulliMlrc: TO lIu~ 'flit! Oi!JiMiltl duul (ange, digilol Ibfl lptlratU( t! indicara( with iniornai 

fIlillivoltmclC:l. Ob~e,vt: polu, ity. ITht: COppel leuc'h )llould ba cold j"ncti()1l Idtel ~nce accaph lite mill ivolt output of o I hormoeouple 

20 AWG 0 1 IUIgC:I (Jod lirlljt~ tu u lt:nSJtll ot 6 tt:HI) , Tur n rhe and PlovjJc ~ udigirol dhplay af the: d4ui valent tempörQ'uro. To 

lorury switch lo th~ ~tdt:c..recJ ~illl. Sc:e: t i~ufo J-2 . (H.:compli::.h rhh , jr contoin:!lo the neCd).)OIY circuitry lo conYt!(1 the input 

4 . 	 1) • ."." .h. cM!- ond .h. Hal\g" II IMil li vo l. )col c) f'V,hbullon>. [ ] vo ltoge to diyitCiI form ond 10 di~pla y 1h~ rd:!loult~ A~ the '10 11090 

Turll on thc OiyiMi lt: . ye::ncratöd LJy rha thE:rmocouplf: j:!lo a nunlioeol (uncrion of tömpöraturc, 
5. 	 Chcl.k rhc eXlöfn(JIIc:,)i~ronce raTing of rl.t: lrlillivolllflt!It:1 undelr Ihi~ circ..uitry includH) a "liot:o'ILer II functi on. 

It::St. Thi~ va ilIt: i~ u!.uully m<.Jrke:d an fhc: ~Ctllc, TUlll tht: 

EX1(Rr-...JAL RL') I ')TANCl odlu~ n llch' 0 11 ,l it: Mvl liMik to corlt: ­ lht: meo,)uring c ircuilry o f the DigiMite i) :..hown in blot..:k diogram form[I]
)p0I..:J lO Ihi!. vo luc. 	 in figule 4.1. Hu:! circuilry inc..ludc::!Io the fo llowing elåmont~; 

6. 	 W irl. th t;; M V CUAFC::d: 1..0 1111 0 1 ddlc:u IIIC: milli vo /1nlt:ft:1 10 ih full 

!.Lul t: ~t;triflg. Tl IE: MV flI"JI: LOII rht:n be u~~ to (Jd iu~t ,hc: poinrc:r 4-1 0,,01 ) Iope Vv lrage! tO Time IlItc:r vo l Conv~rt6r 
l a thc: c x,0L1 )c:triIlQ Lc:j,,!) dlt:ckc:d . 

7. 	 Tht: milli yo lr' fl t::IC:1 :. I!oukl jndi colt.: Iht: ~JIIIC Jo l oc o) tt I t.: UiViMi1t:. The: COlly ~rle( i~ a unique, low - Ieval , double-loop aulozaroillg drcui,( ] 
~c:v crul poj('I1~ ull Ihe )c>Jlt:: ~hould Lc: .... 1,t:: lkeJ 1u JC:It.:unil ' c ovolull with a c..:ap..lt..:il ivHly c..OUpIHd (~feranc ~. The canver'lOr h<h thrlOt: 


c(d ibIU li o f,. ( If Iht: tnilli " olmH::It:, i~ c:yuippt:d \"J II h u Illiiiivol t opcroting pna,)e:. a~ foliow:..; 


~Lole, tli t: lt:udiHf:) illlllillivo lb muy be di(l:"Llly c.om porc:d l o thc: 


O igiMilt:. If IIIC:: milliyoltr'Tlt::tf:r i::. ~o liblulc:d i" ullif) ~Uc..l l u~ Unk~~~9~ - 200 fIIillis~c (lJlds. Go in is a func tion of thb 


't:mpeIOlul'C: 1 II ,i> lIlu)I bt:: .:..onvt: rled 10 eqvivulC:III IlIillivolrs. spon otfenuolor which b rang o d~f"!'nd~nt .
[ ,J 
Rt::fer to O I l.:m pe.'olure-mjllivolt table ro d t:tc frll i lit: Iht: corrt:)~M i ng 

millivolt ind icotion. A toblt: l~fE:rt:nced ar 7jOf or 250C ~hou ld Refcrcn(.:e Integration - G enuroIt!:.. a timt! intcrva l proportion a l to 

b. 	u,cd) . unknown. A pube train i) countcd during ,hi,) timlO inh:lfyal to obrain o 

di~ifal rc:..ult.[ IJ 
~!_~?.L .~ ,r~ ~Yho!.u - Any ofheh in on,ird conv ortbr (including low 

I eud It:vef. (runt elld) are Li::rOdd uul.._.
EJ 

Wi/c 	

[ J 4-2~ ;8og·0 Cold Jun ~ tiofl Mdosurin9 ~~cui l 

A diodö canneCIOO tran:..i~to r i) usbd o,) thd co ld junction :!Io~nsjng
O O O 

elenldnl. Th~ diode drop a t cP i:!lo nullad ou,, and tnb ratTlo~oing 
ft:rY\pcrotuft: vO l y ing voltoge is di yjd c;,ct by tho c..old junction scalingMulljMiTt! 	 Millivollll,elE::r 
utfel1uOlOf (which is range dtlpeodt:nt) to match the rhermocouplc 

chora c fC:fis,ic.. The net c..old junction compen)Qtion yo lroge i!. fbdr l
' '''':~ inlO Iht: converfer ro odd ro tht: effe c ti v e input in ,hd Hlåa:!lourd and ~urce 

Fi9 1J '~ )-2. (u lib.ati"y Milli"o ltnll:re r rypc 11I ) I J urllt:nl ~ with a MulliMite modc:... 
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... 
4-3 c.,un,er/lotch 

Thi~ i~ an LSI intbgrOfcc..J circuit ,ha, includt:~ (J tOlJr-d~ cado COurH er • 
The COunfef func lion~ to : 

Time o ul the:: V to J . 1. COOyerrtr unkoown integration period. 
Accumulatc:: Iht:: ,t::)ufr during filt: fet ~r~nC b intttg ro r iOI1 per iod. 
Time Out t he: autozeroing intt: . va l. 

The l S I c ircui, 01", include, o polarity "O'e flip / flor' und lat ch, 
output data lal c he), and lotened output dato )colln ing n,t:lOnL 

4-4 CJock 

Thi. is a non,inol 100 KH" dock o>cillotor us~d o. the bo,i. of 011 V 
to T.I. COflvert er timing . 

4-5 Diyitol c.,n~ 

rhi s circ uirr y includc:~ a four-~tore V to T.1 , c.Ollv b r ft::( <.:on ' rol COunfc r. 

The >tates of thi. COu nter or . os fallow.: 

State 10 -Unknowll Int egration. During 1hi~ stare , filt! do ck is 

di vided by two (to :>OK H,) orld counled by the l) 1 counter . lhe corry 


pul~e rrom the l SI <':Ounrer od vo n<.. t:5 the contl "ol <"Oun tc::r . Aho during 

the cerry pubc, the: polarilY informat ion i!! !!tor~. 


Stote Il - Referenl:e IntegraTion. During thi ~ ~ tore, the LSI COunftlr 
counts plJbe~ fXoct:~::.cd by the Iinearizcr. The counter i!. odvanc tld 

when the conlp<,lfotor within the V ro T .1 . COO Vd(fc:lf c hange!. !!rate~ 
At the end of this !o rale, the data in ,'he LSI Counter i::. tra.uft:!r rbd to the 
'al c he!! wirhin the LSI cQunh:r. 

Slale!! 00 and OJ. During the sE: 1\""0 !.IUleS, the V to T.1. COnv erter is 
autozeroi ng . TI ,e l SI c.Oun ler count~ a~ in ') tole 10 . Con tral COun ler 
advon c e Occ u rs o rl t he LSJ coun ler carr y pul~t:. 

- 12­

[ ") 


[ :1 

l '.1 

[ :1 

l .. ] 

I

l 'J. 

~

l "J_. 

f 

r '1 

[ '] 


4~ Digital LineariLer 

The lindCriLt:l1 0pt:lrard ~ On the I OO~ 11L doc).. uuring the unknown 
integ futio n ,ilfH:, tu proJucc Q re:kJlr pul~c Iruin. The lineari.Lcr 
includcH o Rcuu Ool y MomvlY whi c h con ll o h o diuitol rore llLultiplicr. 

The linearizdr apprO)(irnOle~ the thermocouplc choro c tefi~,ic wirh 16 

uroighl - lint:! )cgrnenh per laogt:l~ II the rot~c i~ llipolar l Ihe ro ure 

eighr !!cgmenrs for coc " polority • Thc: KöOd On ly Memory con tain::. 10 
bils of ~Iopc: information, 4 biB of ::.egnlen l Ic:ny th informatioll, 01102 

bits Ihal controi oVdrload dcle ct ioll, for eac h a t Iho 16 ~e9mt:nt\. 

lh6 lint:uri z ~ r includes (J 16-s'a'b ::It:lglncnt <...ounl~r which oddfå~.s~~ 
th .. ROM. 

To )Qve l..IOtI~ry powt;r , the lineori :Lel circuitfy j~ o nl)' powdroo during 
the Referencd Inreyration. 

4-7 Sean O,ci llotor 

Thi) b all opp.o.x irl1l,)le IKHL o~c illal o r which wn rro l~ the display 
, conning. Th. o.c ill a lor ho> a 1/3 o n . 2/3 off duty cyc l~. 

4-8 ~ 

A to ur-digit and minu~ .sign gos di~chor9~ type di~play~ The display is 
scannad at the rotlb de1erminoo by the SCLln olc.i llot or a 

4-9 Pa~er Suppl y System 

l. 60tler y Po ck - 6 .25V nomi nol oU lpu'. 
2. 	DCj\)C Cu nvbrter whi c h COM"'" th. 6 .2~V into o -lO V ,upply 

ond a 175V .u"ply. 
3. Vo ltag" Rcgulator for Ih~ 'SV, -7 . 5V and 1 7~V >uppli~•. 
4. 	Relc;,l'3nCb Suppl y . A ptlöc bioll "c:Jlf:r diodt:l ac l~ a.s the referenc e 

volrogt:l for II JC ~ y ~rC:rn. Thi!o diade ho~ o 'crnporafure c.oefficiollf o f 

10 pP',/ OC or b~II". 
S. 	Bottcfy low Dc'ecro r . This cir<...uij <",orJ1part:l~ rllC: boUery vo ltOHe 

with o 'y.'"m l.v.1 r.lotad la II,. "'gllI Oled -1.5V ",pply. 11th" 

-13­
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bottt::IY i:r.low, die:: circuir CuUSd~ di.:.ploy bli,lkin~ h'orn flOwlCJI 

brightne)$ 10 dirn. r 
4-10 Source 1VIodt: Po'ention,er~r 

Wh.en tht:= ur);' i::. in thc ::.oulCe mode, this potc::ntiomerer is cnergi.l.bd 

w ith the :r.y:'Tcrn (cgulated volta9t::r.~ The porenriomert:f output I divided [
down with o rt:);:.ror network, is ~witched to tht: !:Iy.)renl input reo"rlin al:.. 

5-0 CALlBRA fl ON ClitCK 

5 -1 Method [ 
tquiptnenl : 

I. 	 Precision labcHO rory fXHenriome rer [2. 	 Ext ernal yalvonoHI61er (may be part at pitlcision potcntiomt:lter) 

3. 	 Calibrot~ refClcllce iuncr iun rhcllmocouple (rnoterial leuds of the 
samt:! col ibrarion O!l ,he DigiMire) w ith CO ppeH eXfdnsion lead:. for 
eold iuncr ion ::.imulut ion 

4, Thermocaupl. EMf v, Temp<ora'ure conv."ion 'obi., nOF (O"C) [rett;lrenCf: It:mpt:lrolurc:: 

• 5, Th.rloo tleclric ICell'" or 32"f (00 C) ic. bath 

5-2 Procedur. 

[,. 	Conn~cr c:quiprllcmr as ~oown in f'9ure ,)- 1 . 
2. 	 Depre!:.) longe button for range: lo be 'e~t~d. 
3, 	 Refer 10 Ihe EMF v!. T~llIpt::'rotufC: table tmd :.er tlle precision 

potentiometer ro fht:: millivolt value~ corr~~pooding to diffe,enl 
tempt::rature poinls throuyhou t the ~parl of tht:: DigiMitd obst;trving 
the remperalvrc: indication f01 each fXl int. 

4. 	 Compart:: ,he ob:.t::lvt::d rt::odings ro filt:: a ctuol telllpt'rolurt:l incticolion:. 

e xpt::c löd • fht:: t::rror should bt:: wirhin Iht:: accuracy of the DigiMilt:: • 
5. 	 Shovld occuracy be: ouIside :.Iored finlits, conlae, youl iDeal Thermo 

Elt::cttic repair tae iii')' . r 
-14­.:. 
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