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General Description 
T:"hS' Ma.x:m ICL7106 and K:;.l7·,Q7 are monolithic 8naloc 
:c c~jtal convert~rs. They !'lave very hlgl1 Ir,pul \fTlpeo: 
ij()(;es and 'equwe no ex1emaJ display cmYLl C1rcuftry. Or.
board aetNa components include po1ailty and digit dn'J· 
ers, segment decOMrs, yo~age r€fero~~c and a clock 
CI(CUIt. Tho ICL7106 will dvec11y drrvo a non·mu!liolexed 
'>qUlri cryStal display (LCD) whereas Ihe ICl7107 'will ,).. 
'eclly driva a common anoae lighl emltl;rij Diode IL::O) 
d:solay 

Y&rsatiity and accuracy are Inherem features 01 Ule.86 
cO'1verter!J. Tne ckJaJ..sk,)pe COn"ef~jCfl t~chn.ql;tJ ",uto~ 

r"'lBtlcalty rejects interference signals common in Industr\
a; dnVV'onment&. The true difforC'tntial InDut and ret91'ence 
ar~ particularly useluJ whe~ making ratlometric measure
mentS (ohms Of blidge tranSducersl. Maxim has adde<l a 
l.,o-integratOi pnase 10 the ICL7106 and ICL7W7, (liml' 
nallt'IQ oyerrange hangover and hyS1eresis elleets, hnal· 
Iy, Ihese d&vtces olfer high accuracy by loweri,:,!! roIl0'9' 
~':or to lOSS than one count and zero reading dnft to Ie1!S 
It"", I u V rc 

Appllcatlon!l 
n .. ,,:.so dovicos can be used in a v.,idl1 ranC)e of digital 
r::ar"'nl meter app~calions Most applications. however, in· 
'J('tv~ 10,6Il measurement and display of analog dala 
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3th Digit A/O Converter 

Ff1l1turflli 

• Improved 2nd Sourcel (See 3rd page tor 
-Maxim Advantage'·") 

• Guaranteed tirat reading recovery from 
cverrange 

• On board Display Drive Capability-no external 
circuitry required 

LCD·ICL7106 
LED-ICL7107 

• High Impe<lance CMOS Oilleren\lal Inpula 

• Low NoiM (<' 15,. V pop) without hystereala or 
overrange hangover 

• Clocl< and Reference On-Chlp 

• True Differential Referenc:e and Input 

• True Polarily Indlcallon for Precision Null 
Applications 

• Monolithic CMOS design 

Ordering Information 

[_~~ART _. TEMP. RANGE --"--PAC-KAGE 
"-.. ~~~".9~_C:P_~ ... trC to~=-!O"C 40 L&ao Pla~·Hc V4P 
~!fElOOCJl. C'C 10 ,70'C 40 L..w CE~DIP 

'~71 OSCQ~:g __ ,o _+-:I::O",'C:::---o4"4,,,Lead Pia .. " CO';> Ca 'n,,, ' 
ICl7106CID O'C 10 t 70'C Dice 

, ICl7.!97CE!:n v'C 10 I 70'C 40 Lead PlastIC DIP 

, lel7107CJL O'C to .. 70'C 4{) Lelid CERDtP 
ICl7107CQH O'ClO + 70'C 44 lead Plastic Co", Ca",,,, 

hWio7CID O'C tc - 70"C D"'e"-______ _ 

Pin Configuration 

'"",~. m ;'(;'.{ar'la;'e ,- s:qnl.';",,! ar. _';)gf a CE:<..1 :;ljGI'~i' IR,e ... ! 'JU .,].':; 0,", (')(,l1i (;C..:i: WI.' C"f;t: J. YVCCI10 ·~O(..f~6 aO'lica !!"i;;l! I~ !I'UUjC>C'; iC :II'.! 
... "i ',l,,;H;;n;c,.:c LH.~f:c)tr;;.)n(." c~ur !fjr;'{){j",-'~Hr() ,~,I~-'n.'1 .... ,~, r'q/';/f1r ~fl~r .H)f)(";C~!"(;f";S Ctr) m.u~}' X9Y PJramr:rcn;. ond U/;'VI'_~ 

",1·.'ii'·-"'p.m6~1.~ ..... ~6rl neAaRO ~11~r (P5f.'{( :n ,f';1L'(VI(.."':.i pert~)(manct:' "",HI()!J( ct1dflgrng tn~ f:,I1C1ICl1dllrl' 

Nl/JXINI MIIxim In~efJr.tH Products 



3~ Digit A/D Converter 
ABSOL.UTE MAXIMUM RATINGS 
SJjJply Voltag" 

ICLll0ij.Y-loli 
ICl7107. V j La GND. 
ICl7107. II to GND 

Analo<;jlnput Vullage (oithar rn?utiiNo:e '1 
;::'e1erence tf"lput Voltage (either IIIPUi) .. 
C«k Inout 

ICL7;06. 
ICL7l07 

'/, to V 
. '; \0" 

TEST to V I 

.. GND:o Y' 

p;) ..... t!! Diss.pa1l0n (Note 2) 
~I"SHC Package ,. 

Oceratin\:, Ternperalure 
Stc..rage TemperahJre 
l eaj tp,mpera1ure (Solde;!og, 60 sect 

Ho'. l: j'lP'J: "'OI~~5 IT'I)- Olo;Cge<I' l/'lfj !>t~W" yulla[,jtrlt pr(.IYl~d n~ ,r;p..;t CUl'l:nl It r.l'1IH'l:O H.(J .. '; 

Ho •• 2; Duc.aaliar, r"l~ .ar.,·.',vflllS dOVlCli ~ IT'I.}\JfUOO With all 'UCt ~C>ld9'1;-;110 ;.'lNf/j (I'CUlII/l,lOIJ 

100{JmW 
O'C 10 '!O"C 

-65" C Ie '160'C 
'300"C 

StI.~us ato-.... r \t-.O$e II$ted ¥'II)OI "l\lI~lc f.'Iil~lml.iffl Ha.lny,' ·n ... ..,. caus,", ~(\frr';",*,",1 olilme;;w tD I,", V"'1It:~. lh~ .arQ slt~n r,Ulf'I9G Olily ,1I;£J IU",I'0"'l41 

~.lon ollhe drtvtc., at trw9. Of 10". othQr COfYJlbons above lhose .ndtClII\a(lnll:\.& OC~u.\J:l!',.Jt ncllon~ <:oilh,' ~poo..""lCatlClOti I~ no\;~ ExDOt~6 Ie II.b601utc 
m~;umurn r.Rlg cQ(lOlOOtl$ jD( e.t&raQod P91'1?d" m.'! .ned tH:\l1CO roUblltty 

ELECTRICAL CHARACTERISTICS It"". 31 

CHARACTERISTICS 

... _------

Sca.le Factor lempo;,:!raturl.:' 

~1070NLY 

~~qmen\ SJI1'lng Curren: 
Excepr Pm 19' 

P,r, 19 only 

T CO'lOITIONS 

IV' 50V 
! Segrrent voltage ~ 3V 

I . 

MIN TYP MAX UNITS 

----<-
S t 6 

! , 
I 1 

so 
I I ml\ 

I I 16 

N-Ot. 3: '.if11e'S1 Q~", 1"IOlr..:', ~t ..... al':j"!o. anp,.., 1(, 1· .... ~lh I~ 71 ~ it')O 7 l(' i ;"1 ': ... ~ ~.(" Ie .;;:, - 48k.~l. 710tl II;. tfl!>I"d OIl- If HI ("".'IL\JIi ("1' r·~rr. \ ' ~ 07 :s 
·ilf.I ..... 1 ,n Jr,,;, ClfC\.l,j. 01 F":i'J'\::! 

Note 4: Hairy ((, ·O'!l"rtw....al I~· d,Y. .. H;fo'()f1 

NQI. $: Bi:'(':~I.lIQfW ~o I:> j(1 ~·"UlW ydJ\ :o,f:l,""'~r( 111.Y(, 10' .,)!"i" 'jrty;;H'~'!. ~~lrY o· .. ~ o! ;;~)o(..' (l'1I '·:.;n :.~mw"l. F'li'Q"l)(ICY t!o 20 limol.< .;;"nVc;(:;JOI"' lali' A,_,,\'.:":'-"': 
CVTiJX)(Ittnt .$ 10;;;&'> (hJln t.,.o",v . 

rNt ft"ICI.:ICMi ctlttriVfSfi$IIC~ dbol-e am ,J lO/)'L)("'Jt""f..xl of If P<.VTJ.On 0.' 1(1/(H.<;I{5 .::cv;>,flr}lttod (i98J/t~8./J OJt" WpJo.. ,fITS jfI(oml,1(tO\'l r:JOa:i nol COI"/:j!.11..·ftt VI, 
.. ~t.l£tHflfliill,(lfl Or Mfjnm ;.:;.( l"II.."'!lI{S ptv(,.I(.'CIS wiU P6IfDrm ~, 3CCOl~(',r,:~ Wf(n m .. '1o ~d(" ... "}n..~ fl"kt '·l:Jc~ir"-.I Cn.fltCllJfi6I<$ r4:J1~ MlfXl1i WIUl Ifle 
'~~'.KI'P/IYt' tJ.lCC:{l(S '!rYTJ 'I")tt 0. 'Ch6/ m"nul!J.t~/uf()r·S do?l;, "n • ...,,' .'"I.h·" l"!N1 ~tChlf.f!v /(1 !'V~ d .. t.? SMf'f s'-.!."y i(>' c(·mp,tr.fJv(1 pUIJJOse:. 

.;'111 A X 1.;'111 



~a;I.;'J X I /111 
3!4 Digit A/D Converter 

• Guarameed Overload Recovery Time • Key Parameters Guaranteed over Temperature 

• S'gnlfICantly Improved ESD Protection (Note 7) • Neg~gtbteHY8ter .. ;s 

• Low Hoile • Maxim Quality .~d Reliability 

• }ncreilsed MaxImum Rating fat Input Current (Note 8) 

ABSOL.UTE MAXIMUM RATINGS: TI"" (le""'~t' C(ll'1\D/'m~ 10 tM A.h9(~I,lIf< M3:r:im../fn Rahnq5 {In IIdlKenl D~O 

ELECTRICAL. CHARACTERISTICS: ."""I'ca""",, oot, ... :,My o. "',O&<lo' ·,.".0" p",""""." on ",,~C.n- """" 
r PARAMETERS CONDITIONS MIN TYP 
I lero Input Reading V,N ~ O.OY, Full Scale ~ 20Q.OrnV i 

r A "'" 25'C (Note 6) 001).0 -= 000.0 
_______ ~. ~!A ,ilQ",cQl.O!!.,l!) . _!~ OOO~ t OOO,Q, 

R.llometrlc Readln9 v,~~ = VREF", VR£; '=< 'OOnN 
T A ~ 2S'C (NO to 6) 999 
0' ,-: T ~ ,; 70" (Not. 10) ... -+ 998 

! F.:\~'u.<.,' ErrOl d)JHercncc II', . VI..., ::..: +VIN 0iII 200.0rnV 

99911000 
i9911000 

: "~':;I"g j'Jf tf>qU[11 ~.'O:::ii) .... ;::. ;:l!"':~ T fl., ." 2S'C fJ~::Hc ti) i ,2 
;1.1"".'· ... rerlrJlnq ~\6;;r Furl S('ale) 0' . T,,' ;-O~C rN,~.':~ ~jj~ .±.2 

r. ':,oi,lf ly (May. doiviaFon from F.,;l1 Scale "<-. 200.0mV ------- ---·--------;:.-2 

, 000.0 Dig,lal 
< OO:~O::;.O:...~-,R.;;e:;;a::o:..ir--"g,,-

1000 (ltg1.1 
100 • ..;1 __ .....:.R:::e:::a"'otng=_ ~ 

< 1 Cowr,lS, 

...... tI':SI_ ~t!_~.!.2~ hoe fit_I __ . ___ ~- or t1J~ flCale - 2.00QV .. ____ _ 
~:-.... \""tl"on ModA Rejection Ratio VCM • := 1'v. VIN =- OV 

Full Scale .'. 20D.OmV 50 _____ +_=a.\iIV - -- ._--------------------_ .. _---...... _._._----
~()ISl:: IPk·Pk vaJUQ 1"101 exceaded VH~ ~ OV 
~~~~me) f ... !i Scala = 20Q,QmV 15 _________ L-__ ~"~·~, __ _ 

Inpvt Leakl99 CUrrent YiN .... 0 
T. ~ 25'C INo~. 6) 1 10 pA 

____ .... ',,_ ... 0' < T~". 71Te.. 20"-__ ,,,200 .-1-------' 
\'L'~ = 0 

. - - -----_._-----
,-}cal(' ~ ~clor T emP'drature 
'0t'NH,"'~,-;1 

_. ____ ._-..-:J~_i...I~::: !.2~J!~ote~ _~~_. ____ .9.:2 
'Y,N - 199,OmV 

uV/'-::" 

y - Supply Current 
100415 not Include 1..£0 ourrent 
t~.!~07) -----l 

__ .§~~r"Y Curr~nl (7107 Of I?") 

Anslog Common Voltage (with 
·.specl to Pas. SupPly) 

0' ,; TA ,; 70"(: 
, (8<1. Rol. Oppm/'Cj INoI. 6). 

V1N = 0 
T. "' 2S'C 
<Y' ~ T. ~ 70"C 

25kl\ between CorT\t1lOn & 
Pas. Supply 

25t<.1l Dclween Common /I. 
PO' Supply 

0.6 

75 

5 

'.Fl 
2 

ppmrc .-amp. Coell. of Analog Common 
2;1/1 r&&pectlc Pas. Supply) 

7106 Only (Note 5) 
._,--,_ .. _--,_._--_ .. ,------

<t 5 6 V 
?"·Pk Segment On'o'e Voltnge, 

I Pk.P~ Baclq".oe O'lVe Vo~.ge 
8.G ! 107 Only-Se;ment Sil"lll..lng Cu~(ent V - '" : OV 

IE).ct!91 P\n 191 Segment VoItr.q8 :1V 

(P,n 1 Q only) "'-''''-::c,.-,..-=:---
:.21.06 Only-Test Pin Vo~_._ . __ ' ..'!!nh Re.P"=.!.~O.:!. ,_,,_. 

Overn..d Rooovery nme V,N .m.nglng from' 10V 

10 16 ._-------- --
4 5 

---~.--. o 

-'--'-' ._---+-- =-~-~ 
6 V 

_ .. ,------ "j 
, : .... aurernent 

INDI.91 " to QV - , ___ .. ____ , __ , _ Cya .. 
,..~" 1~:;'1 r.onOllltln i~ "'I., apol,RO ORlwe,,:1 tlHl 11"4·",1 a"d ,N-lO rhruulJr, .. lMIl uru.", f(,,51.10I n, ih:.wn III FIQLJIt'1 lllfu'] ~ 

Hoi. 7 ..... ~P'r.!o iW~iIL'Jlgne<fl0 -.ilt-Mal"lCl f'I,elfO"a1'\; OlfoCt\a'£lt; \ESr;) 1C~11Io 'r' f:·.ru.:. o'C>\:>O\)'./.11'r..1 \Actli\ ~ ~ Std~, "~Ihod 3O\~,lt 
10401. a Ir'p')1 .. Dlta.~o!<.; may u:'C"'t'd ti'oI SOPpj,. ~O'.\agt pl(}'wtGtot.1l~ Hlp(,; <';'JIt,""1 ,:; M',.,.;:·<.' Itt .. ~rnA ,"II,!> (h,';M' NQI" 1 on "a.ac6nl P"'~OJ 

Nolt g' f"i .. mom of iTl6&SUf,!I"jLtll;\ CY':les !~lr G·'i~lt'I .. :t:: 7"'~ IH~';'JI'o.l" f'J .. I:.: T1C 



3th DigitA/DConverter_ 
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Analog Section 
C:,~ure 3 shol,vs the 810cI': Diagram of thJ Analog 59C.:10:\ 
l'Jr the ICL7136. Each mcasure~nl cycle IS dlllide(~ lrto 
(~ur phases· 

t Auto·Zero (A·Z) 

2 Signal Integrate (tNT) 

3 Ref6Htf)Ce De-Inregrflle (Dil 

• Zero Integrator (ZI) 
Auto-Zero Phase 

.Jnrel! e • .ents .l)CCUL duril19 a~lo·zQro. The iQPUIS, IN·HI 
,od :N·LO, are disconnected from tho pins and internaqy 
shor.ed ~n analog common. The reference capacitoi IS 

c~,ar\lt!d to the raference voltage. And lastly, a leedbad 
100IJ 16 closed around the system to charge the aulo·zero 
<;aoacltor CAl to compensete for offset voltages in the 
comparator. butter amplilier and integrator. The Inherent 
floise of ttle system del~rmines tho A-Z ~ccuracy, 

Signal Integrate Phase 
Tho; Internal inpul high (IN·HI) and 'nput low IIN·LO) are 
conne~ed 10 the eJ(ternat pins-. the-internat short ts re~·" 
moved and the auto-zero loop is opened. ihs conv~rt&r 
thec integrates the differential voltago between IN·HI 
ana IN· LO for 8 fixed lime. ThiS ditlerantia! voltage r.an 
~e wlthm a Wide common·mode ranga (within one volt 01 
ellner supply). If, however, tho input signal has no return 
.. itn respect to the convener power supply, IN-LO can bo 
tiec to analog common to establish the correct Common 
Mode voltage. The polari~1 01 th~ integratod signal is de· 
ter.'"ineo' ., the and ot this phase. 

- - - - - Referenco Otf-/:1ffJgrate 
,N·HI is connectEKi across me previously chatgod refer· 
en:;:e capacItor Rnd .IN-LO 1s Interr'3t1y connoctod to ana
log common. ClfC411f)' Within II-e chip ensures that the 
cap.iclto(' wIIl.be connected With ,the correct polarity 10 
C.ause the \nte9rator output to 'c~urn to zero. The ;rlpui. 
Slgr.al determLnes the time required for t~le (Jutpi..t t-::· re· 
-c'n 10 zero. Tit" digital reading displayed IS 

1000· 

I 
I 

..J.o ·, 

~~;J'---II --<> ,. 
_AWl......, 
tel.' le/ 

'V\I ~C.IIl~ 
,~ .. 'r 

i ...--- ,-, ..... . 
~'.-- ... ',' 

~".I,'/'-' 2 ".-Mun ff'Ll',(ll 7,,()ICiI' (~i1li{"I(>'fV'1 

ZerQ Integrator PhDse 
;1l~>V( low IS Sl1VCtBd to analog COMMON.and ..the r.!',er· _ 
<)nC6 capacitor ir. charged to tha raferoncc voltag6. A 
Icoobacl< looi' IS closed around the systom \0 Inpul nigh. 
causing the m!cqrator output to return to lero, Tflis 
phase nOmlaliy iRsts between 11 and 140 clock Dulses 
out '" exter.ded to 740 Clock putses aftw e "heavy'· o.ef· 
range converStOfl 

Differential Reference 
The rcleronce voltage can be generated anywhere within 
\he power supply voltege of the converter. The main 
sOUice of common· mode error IS a rollover voltage. ThiS 
IS caused Ily the reference capacitor loSing Of gaining 
ccarge to .tray capacitanCE! on its nodes. The relerence 
capaCitor can gain charge (,"crease voltage) If L"ore IS a 
large common·mode voltage. This happens during de·,n· 
tegration of a positive signal. In contrast, the reference 
capa~itor wit/lose charge (decrease volta\lt!) when de""· 
tegratlng a negatIVe Input signal. RollOv~r. error IS caused 
by this dtflerence In retereo<::e lor positive or negatlvo 
;npu\,vo"i1Q8s . .This .8rr:>f ~n ~ hQlll to.1.oss lhan half '!.. 
count 10( the worst-case condition by selecting a refer
ence capacitor that is largQ enough in comparison to lr.9 
stray capaCitance. (See component Yatue selac~on.J 

. . ... DifferentiallnplJt 
Oiiterent,al voltages anywhere within· the Common-· 
mode range 0: the input amp liter can be accepted by 
tfle Input (specifically from tV below the positive 
supply to 1.5V abo.e the negative supply). The sys
te.m hilS a ~MFlR 01 86d8 (typ) in Ihls ranI/e. Care 
mvst bo exercised. however, to ensure that Hie 
Integrator outPut does not !aturate, smce the in
legratOr tallows the common-mode voltage. A large 
Dositivecommon-modp, voHAgewlth a near tu~l·scale 
negatIVe differential Input YOltage is a worst-case 
condition. When most 01 the IOtegrator output SWing 
"as been u.ed up Oy the positive common-mode 
vOltage. the negative ;npul signa! dnV.fiE. the ir:tegra· 
tor more posllive ThEt int~graror SWing can be fe· 
ouced to \css ~tlilil th~ recommonded 2V full·sea'io 
s-,vlng with nO loss of aCCuracy r1' t~e.o:;e C'i!::el 

/"'. /J X • h' 



,
I 

~~:pl(caIJort5 The integrator .)~!p.:: c:a"l sw,r:9 wtln:r 
,J 3\/ of el~her supply wi!hoct ross 0' linearity 

Analog Common 
7n~ pnlTlary purpose o~ U,;S pIn \5 \0 ~e~ lhB corr.morr 
'1 ,one 'follag.e lor battery operation Tr'li!'> j:.J usef~1 wt'lUrI 
"';'o:n<; the rC:..710ti. or for a,'y syst&m where the inptJt 
si~.,.,ats are 1Ioati~g wi1h respect co tile pownr supply. A 
' .... olt~go of appr~~omate!y 2.8V !ass tna."'" the positive sup~ 
~"f IS sat by this PIll· Tn.. anaiog common nas some of 
",e annbules of a relerence voltage. It the total supply 
vo!:age is large enoug~ to cause the zener to reglJiate 
1 ) f V), Ihe common voltage will nave a low out;>vt im
" .. dance (apprOXimately 150), a temperature coef:icient 
.)1 typically 6CppmI'C, and a low voltage coeflierent 
[,001%,) 

T"8 internal heating 01 the ICl 7107 by lr.e LED display 
drWBrs deg<ades the stability of AnaloQ Common. The 
power dissipated by the lED display d<'IVers changes 
wllh the dlsptayed coon!. thereby chang.ng th. temper.
ture 01 \he dre, which in turn results in a small change .., 
!he Analog Common voltage, This combination of van
able power di.sipa~on. thermal resistance. and tempera
ture coetlk;,cnl causes a 25-80.uV Increase in nois" 
n"ar lull scale. Another eHect of lED display driver pow, 
HI d,sSlPabon can be seen at thc transition between a lull 
scale reading and an overload oondition. o,.etload IS a 
,,"w power dissipation cono~ion since tha three least 5ig· 
,,,I ,cant OI9"S are blanked in ovor:oad. On the other hilnd, 
" nAar fuil scale reading s~h as 10g9, has many se9-
f"l€-nls turned on and is a high power d,sslpallon condl' 
tlun. 1he ddference in power dissipat-ort between over· 
load and lull scale may cau,e a ICl7;07 wilh a negative 
'AJm08rnl,UIA coeffiCt~nt fe~er6f"1Ca to eye,€, be\ween" over· 
I"..a: ana a nea' fuJI scale dISplay as ihe die aNernalely 
I to Jt£ anCl cools. An ICL 71 07 w,t~ a pos',t:ve TC refer
"II':~ will IotXhlb,t t}YGter&SiS under triose ':;Or:ditiOD5: onc£'! 
p . .,..1 In:o Dverfoad by a voltage just barely more lhar. fl'!! 
~(al€;l. the lJo!tage must De reduced by scvNal C'()f ... f'I~S 
tlpl0f(.> the ICL.7107 WIll come out oi ~)'/erl.:)aj 
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NOr.s of the above proplems are encO\,JOIerad wher', !JS-
1'19 an external reterence. The lel 7106. with its low pow· 
er CJsslpation, has nono of It)ese problams with either 
8n ~xternal reference or ~~en using Analog Common 
as a reference. _.-

During auto·zefO and r9ference Inle,gra:e tho inlemal in· 
p\lt low is connected 10 Analog Common. K IN·LO '5 0,;· 
(erent . from anatO<]-cC>n.'1mon, a common.mode vottaoe 
eXists In the sys\em ana is taken care ot by the excellent 
CMRR of the converter. In some appjicaUons. however, 
IN·LO Will be sel at a fixed known vollage (e,g, power 
supply common). W~enever possible analog common 
shou\:j be bed to ttle same point, thus removing the com· 
mon·mode voltage from the converter, The same hoiCS 
true lor the rel&laT1ce Voltage, If convenient, REf·~O 
s~uld be connected 10 analog common, lnis 'M~ re
move the common·mode voltage from the relerence sys· 
tem, 

Analog Common IS InternaJly lied to an N·cl1nnnel FET 
!hal cal) sinK 30mA or more of current. ThiS wilf halO the 
Anelog Common voltage 2.8V below tl1e pOsi\1Ye supply 
(when ~ source Is Il\M9to puH too common Wne positive) 
There 18 only l0pP. ot source CUlTent tlOwev~r, so COM
MON may easily 00 lied 10 a more negative ",,"age, thus 
oyer·ridln9 the rnternal reference, 

Test 
Two lunctions are performed by the test pin. The first IS 

USing this pin as the negative s~ply 10< externally gener. 
ated se~fnent Cf1vers or any other annunciators th& user 
may want to include on the ~CD, This pin,s COupled to 
tile Internally generatGddigitaJ supply through a 500ll 
resistor. Ih •• ~pptica.tiOn " illustrated in Hilures 5 & 6 

A lamp test is me sec')nd functIOn. All segments w,;i be 
I"rned on ane ·the display s"ould reJd - t 868, "hen 
TEST IS pulled high (V + ) 

Caullon: In thO lamp test moce. the se\lmems hA',e • 
constanl de volt~ge (r-o souare wave), ThiS can burr. tr~e 
~CD il lett Ir thiS mode for several minutes. 
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Tne d'9'lal section for the ICL7106 and ICL7107 is illes
tr·lled in Flg.J'cs Band 9. In Figure 8. an internal d'9;tal 
glound IS gena<ated \rom a 6V zener diode and a large P
channel SOUrce kltlower. This supply is made stift to aD
soro the ~fge c8peCltfVe currents when tho back plano 
(BP) voltage .s·switctled. TM BP frequency ~ calculated 
by djviding the clock frequency by 800. For example. with 
a c<ocl< frequency of 48kHz (3 readings per second), the 
backplane w.11 be a 60Hz square wave with a nominal 
ampillude Of 5V. The segments are driven at Ihe samR 
trsqIoJency and amplitude. Noto that these are Oul-ot
;ohase whon the segment is ON and in· phase when OFF 
f:egliglble de vollage exists across the segments In 0.
',her case 

The ICL7t07 IS identical:o the ICL7106 except tnat the 
backplane and drivers have been replaced by N·ehannel 
segment cirivers. The tCL7107 is desig<1od If) dnvo com
mon anode LEO', with a typical segment curron! of SmA. 
P,n 19 Uhousands di9't OU4put) sinks current !tom two 
LED segmenls, and has a 16mA drNa capab~'ty. 

T~e polalily indiCation is "0"" lor negative analog inputs. 
for both the ICl7106 an<lICL7t07. II dflslTed IN-Ht and 
IN·LO can be rev9Ised giving a "on" for positiv" analog 
,nputs. 

SY6tem Timing 
The cl.ocklng circuitry for the ICL7106 and tCL7107 IS 
Mustraled in Ftgure 7 _ Thre~ approacl1eo can be used: 

I. A crystal belWe8n pins 39 and 40. 

2. An external OSCillator cOMected to pin 40 

3. tv> RC oscillator U$ing all t~~&e pin •. 

The <Iecade counW(s s,e driven by the clock !requency 
divided by four. ThIS fr8q!.Jency is then further divided to 
loem th9 four convert-cyckl phases. namely: signal in:e
grate (1000 counts), relerence de-integra tEl (0 to 2000 
counts), auto-zero (260 to 2989 counts) and zero intewa· 
lor (1 I to 740). 

Tho signal integrsllon should be a multiple of 60Hz 10 
achiavl) a maxlmUm rejection of 60Hz p<ckUll. Osctllator 
Irequenc,es 01 30kHz. 40kHz. 48kHz, 60k liz. BOt<Hz. 
t 20kHz, 240kHz. etc_. Should be setecle(1 Similarly, tor 
50Hz reiechon, oscillator frequencies 01 200kHz. 
100kHz, 6S'/,kHz. 50kHz_ 40kHz. ole., are appropriate 
Note thaI 40kHz (2.5 reaangs/sacond) wi~ reject both 
50 and 60Hz (also 400 and 44ot1z). 

AlJ,to~zcro receives tho unusod P<H1ion of reforence 
deintegrate for signals less than full-scaic. A comp:ete 
nwasurement cycle is 4,000 counts (16.000 clock puis· 
es). independenl 01 input voltage. As an exa·-nple. an os
c~latOf frequency 01 46kHz would be used to obtain three 
readings po< socond. 

r1> ~' or,'h'.r .. _- .. - . 
! 
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Compontlnt Value 5eltfct/on 

Auto-Zero Capaclfor 

The noise 01 the system is inNuenced by the auto-zero 
capae<tor. For the 2V scale, a 0.0471'F capacitor OS ade
quate. A capacnor size 01 0.47I'F is recommended tor 
200mV full $Cale where low noise operation is vary 1m· 
portant. Due to the ZI phase of Maxim's ICL7106/7, 
nOISA can be reduced by using a larg<lr auto-zero capacl. 
lor Without causing hysteresis c'r overrange hangover 
prc_. s .. en in otlWl-fflanu(acturef&..lCL71 cen wAlGl> 
dO not have the ZI phase.. . 

Reference Capacitor 

For mo.t applications, II O.1I'F Capacltllr Is acceptable: 
HowINsr, a large value is ""eded to prevont rollover er· 
ror where a large common·mode voltage exists (i.e" the 
REF-LO pin is not al analog common) and a 200mV 
5cale ;:, USad. Generally, ihe roll over error will be Mid 
!'<Ilf a count by using a 1.01'F capacitor. 

Integra ling CapacItor 
To ensure !hal the 'lntegrator Will not saturate (at 
appro.imatelyO.3V Irom eilhersupply), an appropri
ate integrating capacitor must be selected. A 
nominal !2V full-scale integrator sWing is accept
able for HIe ICL7106 or ICL7107 when Ihe analog 
common is used as a referonco, A nominul ±3,S to 4 
volt swing Is acceptable for Ihe lel7t07 with a ±5V 
supply and analog common tied te supply ground. 
The nominal values forCINT is O.22/,F for Ihree read
ings per second (48kHz clock) Theso values should 
be changed In inverse proportion 10 maintain the 
sa-..oulput swing..ll4lfferent oScillalOr frequenc;as 
are used. 

The inte9rali~9 capacitor must have low dieleclric ab
sorption to minimize linearity errors, Polypropylene ca· 
paators are recommended lor lI~s application. - - -

(ntegratlng Resistor 

The integrator scd the buffer amplifier bolh have a cia .. 
A output slage wnh 100l'A of quiescent cunent. 20l'A of 
OIlVC curront can be sUp\>liad with neQllgibl" non.linsanty 
ThiS re81911)( &ooulO be largo enough to maintain the am
plrfiers in the linear region over the entire input voltage 
range. Tile re".tor value, howevor, snould be low 
enough that undue laak3ge roquiremf::lots ara not. placed 
on 'he PC ooarc1s. For a 200mV scale, a 47KIt"reslsto, IS 
recommended; (2V scale i 4 70KIl). 

OSCillator Components 

A l00Kn resistor IS recommendad for all rang.;s or IrC
Quoncy. By using the equalion f = 0.45!RC. the capaci. 
to, valuo can be calcu'ored FOr 48kHz clocl<, (3 read· 
Irtgs/secoi1d), the osc~!.llor capacitor plus stray cupaci
la~CJ;,~hourd aqual.lQ.Q~F. 

Referenctl VoltlJgt! 
AA analog input .>JOUag~ 01 Y,N r>qloIIII-Io 2 CVREF~ 
qU~9d to generate lult scale output of 2000 coont •. Thus, 
II)( 2V and 200mV seales, VREF should equal 1 V and 
l00mV respectively, However, there will exist a scale 
factor other than unity between the Input voltage and the 
dlgital reading In meny applications-wh ... e the A/~ 
connected to a transducer. 
.<\. an example, the designer may like to have a full 
s~3le reHding in a weighing system when the vollago 
from th" tranSducer IS 0 SB2V. The designer should 
use ltre-1nput voltage-direetly and,..,lect VREF ar
Q.341 V instead of dividing the input down to 200mV. 
Suitable values 01 the capacitor and Integrating 
resistor would be 0.221'F and lZ0KII. This prOVides 
lor a slightly quieter system and also avoids a divider 
network on the input The ICl7107 can accept input 
signals up to .::3.5V with !5V supplies. Another 
advantage .~, this system occur. when the digital 
reading of zero Is uesired for Y,N .. zero. Examples 
are temperature and weighing systems with variable 
tare. By connecting the vollage transducer between 
V,N positive and common, and thevanable (or fixed) 
offset voltage between common and VIN negatIve. 
the offset reading can be conveniently .s;enerated. 

ICL7~owerSupplleL 

The ICL7107 is designed to operate from ,5V supplies. 
However, when a negative supply Is nOl available it can 
be generatod ('om a Clock OIIIput wHh two diodes. two 
capacitors, and an inexpensive IC. Refer 10 Figure 10. 
Alternatively a - 5V1>upply can be generated using Mar
im's ICL7660 and two capacitors. 

A nega~ve supply is not required in seleCted applications. 
The conditions to U60 a single .,. 5V supply are: 

• An external referellOe is used. 

• The signal is less than ± 1.5V, 

• The input sigl1al can be referenced to the center ot 
the common· mode range of the converter, 

See Figure 18. 

/ili/J X 1/111 
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,Appliclltfonslnform/dion 
rieat IS generated within tne ICLlt07 IC package due 10 
the sinking 01 LED display current Fluctuatir.g chin tem
perature can cause a display to chango reading If the 
,nternal vollago reference is used, B, rOdJc,ng Ihe power 
OClng dissl?ated such yo.ri~tions can be redi.Jced. The 
ICL7107 power d~allon IS redu~d by roducing lJ'l9 
"lID common anode voltage. The curve tracer illustrstior, 
Showing the relationship between the output current and 
the OUTPut voltage for typical ICL7107 ia soen In Figure 
11 Nato that the IyptC811CL7107 oulPIJI is 3.2'1 (pomt A). 
s,nce the IYPlcal LED has l,B\i..aJ;ioss ,I (amA !it,,,,,, cur· 

renO and hs common anode is connectod to .., 5V. Ma,Xi-
rrvrn power disSipation is' 

B,lmA :>, 3.2'-1 ., 24 segments ~ 622mW 

On:e Ihe ICL7107 output voitl\ge is above 2V~lhe LED 
curr&nl is essentially constant as output voltage increas
es Point B illustrates that reducmg thE output vollage by 
o 7V results ", 7,7 rnA. of LED current. (only 5% reduc
tl~ml The I'!":aximum poy.'cr dls91pettlon is. a mduction cf 
26°'11 as calculated by' 

7,7rnA /. 2.5V .". 24 s<!gment5 =, 462mW 

A-;; Illustrated in Figure 12, reduced power dissipation IS 
easy to obtain. This can tw acComplished by placing 81· 
lh(!r a 5,10 resistor Or a 1 ulilp die-de in series with the 
O'splay (hul not in senes with Ine 'CL7'07). Poir,t C 01 
FlCJwe '6 illustrates that a re~istor wlB r~duce the 
IGl7107 OUlpul voltage whon all e,l segments are "On" 
"7"he ovtput voitage 'M!' increase wt\Qr. segments are 
=d "Off", On 1~lhef hand, illc-di:xle Will result In a 
rel.lively ~leQdy oulput voltage, a,,,,,no Point B. The re
Sl~!or not only reduces tho change In power disslPatior) 
as the display changes, but a,so Iim,ls the maximum 
power dissipation, This IS due 10 the lacl that as fewer 
_~gmenls are ''GA'', 1I3cf1 "On'~Jtput drops more voll
&ge and current. The resistOf Circun wilt change about 
230mW when cnanglng from the bost cas. of SIX sag
-'c!1IS, a "~11" display, to worst·case of a "1688" d;s~ 
;>i.V If Ihe resistor is removed, ItHl power dlss:palion 
C'l8f1ge Will b€ -170mW. The rOslstor, therefore, will roe· 
ave-e the effe,:t of display dissipation on reference yolt· 
.go drift by about 50%. 

AS more segments arc turned off. lhe cllange In LEO 
o(19mness caused by (iie resistor IS almost unno1icoable. 
A "Iode may be useo instea:.J of the resistor if It is Impor 
tall! to maintain a steady :evel 01 dispiay brigntness. 
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Tempat ,Tanggal lahir : Surabaya,23 Oktober 1975 

Agama : Kristen Protest?" 

Alamat Rwnah : Jl Kedung Doro IV/Ii 

RiwayatPendidikan : 

).- SDN Jajar Tungga\ I Surahaya , lulus tallun 1988 

., SMPN 3 Surabaya , lulus tahun 1991 

).- SMA Stella Maris Surabaya , lulus tahun 1994 

);. Universitas Katohk Widya Mandala Fakultas Teknik Jurus3n Teknik 

Elektro,Surabaya ,angkatan !994 


