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NEPIAHYH -SUMMARY

2TNV OUYKEKPIMEVN TITUXIOKN €pyacia TTapoucidleTal n KATOOKEUR
EVOC wnolakoUu PBoAtouetpou pe LCD(LIQUID CRYSTAL DISPLAY)
00ovn, n otmoia €xel TMOAAG TTAEOVEKTAMATA KAl duvaTtdTNTEG, KABWG

Kal €va eupu @aocua xpnoewv. MNa tTnv KATAOKEUR auToU TOUu opydvou
METPNONG UWNARG akpifelag xpnoigomoiROnke €vag PIKPOG apiBudg
UAIKWV. ZnNUAVvTIKOTEPN aQUTWV N XPnon Tou OAOKANPpwHEVOU TNG
INTERSIL ICL 7106 1O OTTOi0O OUYKEVTPWVEI €vav ouvduaouo uyWwnAng
akpipelag, METABANTOTNTAG KAl TTPAYUATIKAG Olkovouiag, lMepiéxer 6Aa
€EKEiva TO amapaiTnTa OToIXEia yla TNV KATOOKEUN Tou opydvou
METPNONG, KATI TTOU YAITWVElI TOV KATOOKEUQOTH aT1Td TNV aveUpeon Kal
TNV ayopd mpdoBeTwy UAIKWYV TTOU Ouxvda emmi@épouv KabuoTépnon
nuepwv. Katd Tnv KATAOKEUR QUTH €QAPUOOTNKE OTnV €i00d0 TAON
(avaloyikd péyebog) kal UoTepa amd KATAAANAN emeepyaoia autn
METATPATINKE O Wn@Iakd péyebBog, woTe va ammeikovioTei otnv LCD
o0ovn. Eival agloonueiwto Mwg PE KATTOIEG PETATPOTIEG TO OpyaAvo
MTTOPEi va yivel BEPUOUETPO, VIECINTTEAOUETPO, HETPNTNG UYPACIAG K.A.

In current document shows the construction of a digital voltmeter
with LCD (LIQUID CRYSTAL DISPLAY) display, which has many
advantages and possibilities, and many uses. To build a high
performance panel meter (with auto zero and auto polarity features) it
is only necessary to use a small number of materials. Most important
of them the chip INTERSIL ICL 7106 which bring together a
combination of high accuracy, versatility and true economy. This
includes all the necessary components for the panel meter
construction, something that helps the constructor not to look for
extra components that evaluates delay. During the construction was

applied in the input Voltage (analog), an after the appropriate process

was converted in digital to delineated at the LCD display. We, also,
have to stress the fact that if certain changes are to be applied to the
measuring appliance it can function as a thermometer, decibel meter,

humidity meter, etc.
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KE®AAAIO 1°

TEANCADMKD
EALRIKO

| W
= QELIAAONIKHE

1. EIZArOrH

MapakdTw YiveTal dia YEVIKA TTEPIYPAQPI TOU OpydAvou TTOoU

KATAOKEUAOTNKE :

MpékeiTar yia €va ammAd aAAG TTOAU Xprolyo Opyavo PETPNONG TNG
Tdong. XpnoIYoTrolEi YeydaAn suavayvwaoTn o6dvn uypwv KPUOTAAAWV
LCD 3 2 yno@iwv yia TNV ameikovion Tng TIUAG TNG Tdong. To KUKAwpa
givalr ammAé oTnv KAaTaokeun Tou Kal a&loTmioTo AOYyw Tng Xprnong tou
OAOKANPwWHEVOU KuKAwpatog ICL 7106 1ng INTERSIL Tou £xel
eEvowpatTwuévo o€ pia 6AkN 40 akpodeKTWY OAA TA KUKAWPATA TTOU
Xpelafovtal woTe Eva avaloylko péEyeBog OTTwWG N TAON va UTTOOTEI TNV
KatdAAnAn eMECEPYOAOIA ylO va MPETATPOATIEI O Wn@IAKO Kal vdad
atmodoB¢ei ye pop®A TTpaydaTikoUu apiBuou amdé pia oBovn LCD. To
OANOKANPWHPEVO KUKAwpa ICL 7106, TTepIEXEl EOWTEPIKA HETATPOTTEA
atrd avaAoylkO O€ Yn@lako, OUYKPITH, €E€0WTEPIKO XPOVIOTH,
aTmokwdIKoTTOINT KAl  odnyei am’ eubeiag Mia 00dvn uypwv
KpuoTaAAwv. Ta va yivelr katavonTthy n Agitoupyia TOoU Wn@iakou
BoATopéTpOU, €ival ATTAPAITNTO VA UTTAPXOUV KATTOIEG OTOIXEIWOEIG
YVWOEIG YUPW OTTO TOUG METATPOTIEIGC ONMATWV.

2TN OUVEXEIQ YIVETAlI MIO ava@opd OTOV HETATPOTTEA avaAoyikou
ofpaTtog oe  wnolak6(ADC), o oToiog €xel  Ta  TTAPAKATW

TTAEOVEKTANATA :

» EowTtepikn akpiBeia

> Aev xperagetal duoeupeTa f UAIKA akpiIfeiag



> E&aipeTiki cuptepipopd otov BOpuPo

> Aev xperadetal KUKAWPa delyyaToAnyiag Kalr cuykpatnong

»  XaunAd K60TOG

‘Evag avaloylkOg HeETATPOTIEQG O Wynoelako(yia cuviodia amoé dw
Kar oT1to €EAC Ba avagépeTal oav ADC), c¢ival yvwoTtég oav

METATPOTIEAG OAOKANpwong n OITTANG KAioNg KAl AeiToupyei PeE TOV

€¢AG TPOTIO :

2€ VEVIKEG YPAPMPEG O KUKAOG METATPOTIAG XwpileTal o€ dUO QAOCEIG :

2Tnv TTpwtn @daon, oe €éva opliogévo didoTnua, Oivovral TaA

atTmoTeAéopata TNG OAOKAApwWONG TNG TAong €10000U .

H 1don €€6dou cival ameuBeiag avaloyn tng epapuolouevng 1dong
€10000U. 2T0 TEAOG QUTAG TNG XPOVIKAG TTEPIOdOU, O OAOKANPWTNG
TPOQOOOTEITAI YE MIA ECWTEPIKA TAON AVAQOPAG WOTE VA aApPXiOEl va
MElWvVETal n T1aon €¢6dou. H oAokAnpwon ocuveyxiletal péxpl n 1don
€€600uU TOU OAOKANPWTA va Téoel oTn oTdBPN ava@opdg pndeviouou.
Autl n @daon e€ival yvwoT oav TEPiodOG aApvNTIKAG KAiong N
MNdevIoPoU Kal gival n deUTeEPn @AON TNG PHETATPOTIAG. H TTpwTtn €ival
oTtaBepn yia KaBe xpOvo PETATPOTIAG, evw n deUTepn @don €EapTdaTal
atmd TNV mpwTn. Av deTpnBoUlv o1 duo Trepiodol Kal yvwpifovriag tnv
Tdon ava@opdg, BpiokeTal eUKOAa n avaAoyikrp TAaon €icédou, TTOU
gival kalr n ¢ntoupevn Tpog HETPNON TAON .

AuUTA Tnv €pyaacia TNV TTPAYHATOTIOIEI TO OAOKANPWHEVO KUKAWMNO PE
Tnv BonRBeia Aiywv eEwTepikwyv eEapTnudtwy, n XPNoiyoTnTa TWV

oTToiwv Ba ToVIOTEI KATA TN AEITOUPYIQ TOU KUKAWMATOG .
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KE®AAAIO 2°

TEANCADMKD
EALRIKO

| W
= QELIAAONIKHE

2. AENTOMEPHZ NEPIFPA®H TOY ICL 7106

To ICL 7106 cival To mpwTo IC TMoU TepIEXeEl OAa ekeiva Ta OoTOIXEIA
TTOU ATTAITOUVTAI YIO TNV KATOOKEUN €VOG KUKAWMATOG yia £éva Opyavo
METpNong 3 72 yneiwv oe €va kal povo oAokAnpwpuévo. Exer uwnAnl
amdédoon, ecivar xapnAng katavdAwong. To ICL 7106 cival
oxedlaopévo va ouvdéeTal Ye Pia o0dévn uypwv KpuoTdAAwv( LCD ).
To kKUKAwpa TrepIéxel BCD o€ amoOKwOIKOTOINTEG €QTA TUNUATWY,
odnyoug emideItng, €va poAoI(TAAAVTWTAG) Kal pia  avagopd. MNa va
KATAOKEUAoTeEl €va oOpyavo pETPNONG ypAyopng ekTEAeong (ME
autéuato  PNOEVIOPO KAl XOAPAKTNEIOTIKA auTtépatng TTOAIKOTNTAG)
gival amapaitnto va mpooteBolv pdévo oxTw (8) avriotdoeig, TévTe (5)
TTUKVWTEG, pIa (1) oBovn kal €va (1) @iATpo oTnv €ic0do av xpelddeTal
( Eikéva 2.1) .

S b
EE =ty

S

s

= 0 LT
e

EIKONA 2.1 . Opyavo pétpnong ypnyopng ekTé€Aeong
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2.1 ANAAOTI'IKO MEPOX

2Tnv eikéva 2.1.1 @aivetal T0 eOCWTEPIKO TOou oAokAnpwpuévou ICL

7106 oT10 oTTOiO aATTEIKOVICOVTAl TO AVAAOYIKA pépn TOU TUAMATA .

FHLZ

EIKONA 2.1.1. To avaloyikdé pépog Ttou ICL 7106

K&Be KUKAOG pétTpnong €ival d1aIpOUPEVOG OE TPEIG QAOCEIG :
a) n @don Tou autopndeviopou (A-Z)
B) n eaon Tng oAokAfnpwong Tou onuartog (INT)
Y ) n ¢aon 1ng diagopiong (DE)

2.1.1 PA2H AYTOMHAENIZMOY

2Tnv @Aaon Katd Tnv OIdpKEId TNG OTroiag YiveTal O aAUTOPATOG
MNOEVIONOG oUMBaivouv Tpia TpdaypaTa :

a) ol gicodol high kal low givalr amoouvdedepéveg amd Ta pins Kal
gival ECWTEPIKA PBPAXUKUKAWMPEVEG O€ KOIVO avaAoyikd onueio

B ) O TUKVWTAG ava@opdg cival @opTiIodEVOG aTmd Tnv TAON
avagQopdag

Y ) €va ouotnua avarpo®odotnong TAnpogopiwv( PBpdoyxog
avadpaong ) €ival KAEIONEVO yUpw aTTO TO oUCTNUA YIO VO avaBEoel
( o@opTiCoviag ) oTov TUKVWTH auTtépatou pndevicpou Caz va
avtiotaBuiocel TI¢ Tdoeig offset otov evioxut amopdvwong, TOV

OAOKANPWTHA KOl  TOV OUuykpITr). Agdogévou OTI O OUYKPITAG
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oupTtrepIAauBavetal péoa oTov Bpdéyxo, n akpifeia A-Z cival
oploBetnuévn poévo amd 1O O6puUBO TOU OUOTAPATOG. 2€ KABE
TepiTTTwWon, 1o offset Tou avagépeTal oTnv €icodo cival AiyéTepo ato
10 pV .

2.1.2 ®A2H OAOKAHPQZH3> TOY >HMATOZ

Katd tnv di1dpkela 1nG oAOKAApwoNng Tou ORuartog, o Bpdyxog Tou
autopndeviopyou A-Z €ival avolydévog, TO EOWTEPIKO BPpaxUKUKAwHA
EXEl a@alpebei kAl n eowTePIK) €icodog high kai low ¢€ival
OuUVvOEDEPEVEG OE ECWTEPIKA pins. TOTE O PYETATPOTTEAG OANOKANPWVEI TN
dla@opIKA TAON METALU Twv €1000wvVv high kal low yia otaBepd xpdvo.
AuT n dia@opiki TAON MPTTOPEi va eival yéoa o€ HIa gupeia KOIVA
mepIoxn : TAavw atd 1V yia kabe mapoxn. Eav amd tnv dAAn, 10 ofua
€10000U Oev €xel emIOTPEWElI OO0V a@opd TNV TTApoXh NAEKTPIKOU
peUPATOC TOU peTaTpOTIéd, N €icodog low ptopei va ouvdeBei oTo
avaloyik6 COMMON (pin 32) woTe va €YKATAOTACEI TN CWOTH KOIVN
MEBODOO dlagopdg duvapikou( Taon ). 210 TEAOG AQUTAG TNG @AONG N
TOAIKOTNTA TOU CNPATOG TTOU OAOKANpwOnNnKe gival kabBopiopévn .

2.1.3 ®AZH AIA®OPIZH:

H teAikp @don civalr n di1a@opion. H €icodog low gival eocwTepIKA
ouvdedepévn pe 10 avaloyik6 COMMON (pin 32) kar n €icodog high
gival ouvdedepévn TEPA aTTO TOV TTPONYOUUEVWG QOPTIOPEVO TTUKVWTN
ava@opdc. Ta OToIXEid TOU KUKAWMPOTOG TTOU TTEPIEXOVTAlI PECA OTO
oAOKANpwuévo( TOIT ), €Eaoc@aAiCouv OTI O TUKVWTAG Ba eival
OuVvOEDEPEVOG UE TN CWOTH TTOAIKOTNTA WOTE va avaykAaoel Tnv £€£od0
TOU OAOKANPWTN va etmioTpéyel 010 Pndév. O xpOvog TTOU aTTaITEITAI

yla va emioTtpéyel n €€odog o010 PNndév gival avaAoyog wg TTPOG TO
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ONMa €106000U. ZUYKEKPIYEVA, N WYNQIAK avdyvwaon TTou eTTIOEIKVUETAI
otnv 08d6vn givai
DISPLAY COUNT = 1000 x ( Vin/ Vger)

2.1.4 H AIA®OPIKH EIZ0A0Z

H cicodog ptmopei va OexBei T1iI¢ dlagoplkég TAOEIC OTTOUDATIOTE
MEOQ OTNV TTEPIOXNA TOU €VIOXUTH €10000uU, i €101KOTEPpa atrd 0.5V kdTWw
amd Tnv BeTikh Tapoxn oe 1V madvw ammd TNV apvnTiKA TTAPOXN. ZE€
aQuTi Tn O€lpd, 10 ocuoTnua £€xel To CMRR ota 86dB tumika. Qotdoo0,
Tpoooxn TPETel va €mdelxOei wote va Bepaiwoer 011 n £€€0d0¢ TOU
oAokAnpwTtn d&¢ev diamorTifeTal. H xeipdtepn mepimrwon Ba ATav pia
MEYAAN BeTIk TAON WME MPIA KOVTIVI] VYEMATN KAigakKa apvnTIKWV
dla@oplkwy Tadoewv €10600u. To apvnTikdé onua €ic6dou odnyei Tov
OAOKANPWTH BETIKA, OTAV TO MEYAAUTEPO MEPOG TNG TAAAVTWONG E£XEI
KatavaAwBei amd tnv BeTikA Tdon. MNa autég TIGC auoTnpPEG EQAPUOYEG
n TaAdviwon Tng €E6O60uU TOUu OAOKANPWTHA MTTOPEi va pelwbei o€
AyoTEpO ATmo TNV TpoTeIvopevn 2V A pNn KAipaka TaAaviwong Pe Aiyn
aTmwAela akpiferag. H €60d0g¢ TOU OAOKANPWTH HPTTOPEiI va TaAavTwOEi

oe 0.3V o€ kKGBe TTapox xwpi¢ va xabei n ypauuikoTNTa .

2.1.5 H AIA®OPIKH TA2H ANAD®OPAx

H tdon avag@opdg upmmopei va tmrapaxbei omoudnTmoTe Pe TNV TAON
Tpo@odocoiag Tou petatpomméa. H kUpia Ty Tou AdBoug cival pia roll-
over TA0N TTOU €X&l TTPOKANBEI a1md TOV TTUKVWTH ava@opdg TTou XAVel

N KePdiCel TNV XwpPENTIKOTNTA OTOUG OTTAIOPMOUG Tou. Av UTTApXEl dIa
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MEYAAN TAOn, O TUKVWTAG ava@opdg dTopei va kKepdioelr Tnv
datravn(auénon 1aong ) 6tav kKaAegital va diagopicel €va OeTIKO onua,
aAAG xavel Tnv damavn( peiwon tadong)oTav KaAcital va diagopicel Eva
apvnTtikd oApa €100dou. AuTth n dlagopd OTnv TAON AVAQOPAG yida
BeTIKO 1 apvnTIKG onua €106dou Ba dwoel éva roll-over AdBog. QoTdé00
atmd TNV €mMIAOY TOU TIUKVWTA ava@opd¢ wWOoTE va E€ival apKeTA
MEYAAOG O0€ OUYKPION ME TV XWPENTIKOTNTA, auTO TO AABOg ptropei va
KpatnBei oe Aiydétepo amd 0.5 o0Tn xeIpOTEPN TEPITTTWON MIAG
péTpnong.

2.1.6 ANAAOIKO COMMON

AuUTO TO pin(TTodapdkl 32 TOU OAOKANPWHEVOU) £XEI CUPTTEPIANYOEI
KUupiwg yia va B€écel Tnv Koivlp péBodo TAONG yia Tnv AgiToupyia Tng
MTTATapiag f yia omolodATTOTE AAAO oUCTNPA TTOU TA CAMATA €10000U
KupaivovTtal, 6oov a@opd Tnv TApoXh NAEKTPIKOU peupatog. To
COMMON pin( modapdki ) B€1el pia Ta0n mmou €ival mmepimou 2.8V 1o
apvnTikA a1md TN OeTIKA TapOoXN NAEKTpIKOU pevpartog. Autd cival
emAeyuévo yia va divel €va eAdxioto TéAoG CWNAG OTnv ptrarapia
mepimou ota 6 V. Qotdéo0o, 10 avaloyik6 COMMON €xel pyepikég amo
TIG 1010TNTEG MIAG TAONG avagopds. OTtav n OuvoAlkrp TTapoxn Taong
gival apkeTd peydAn woTe va TpokaAéoel Tn diodo zener va pubpicel
( >7V ) n COMMON Tt1don Ba €xer évav XapgnAo ouvrteAeoTl TAONG
( 0.001 % V ), yia xapunArn ouvBetn avriotaon €godou, ( TepiTTOU OTA
15Q ) kar €évav ouvTeAeoTl Beppokpaciag TUTTIKA AlydéTtepo atmod
80ppm/x °C .

O1 Treplopiopoi TOU €xel TO OAOKANPWMEVO TIPETTEl ETTiONG VA
avayvwploTouv, eviouTtolg. To ICL 7106 AOyw TNG KATAOKEUNG TOU £XEI
TNV IKAOVOTNTA VA PNV QVTIMETWTTICEl TTPORAAPATA TTOU AVTIMETWTTIOUV

AGAAa oAoKANpwHéva, OTTWG : MEYAAN eocwTePIKA BEpuavon TTOU UTTOPEI
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va TTpokaAéoel KATola uttoBaBuion otnv amdédoon, EVvw 0 OUVOUAOPOG
Tou ouvteAeoT Bepupokpaciag (TC), o eowTeEPIKOG OXeDIAOUOG TOU
TOITT KAl N BepMPIKA avTioTaon Tng Bepuokpaciag JITopouv va augrnoouv
TOoV BO6puPBo kovtd oTnVv TTAAPN KAipaka, amd 25V oe 80uVe.p . BEBala
OAa auTd Ta TTPOoRARUATA ATTOBAGAAOVTAl YE TN XPNON MIAG €EWTEPIKAG
ava@opdag. e KAGBe pla TTEPITTTWON, MIO €CWTEPIKA aAvaQOpPA UTTOPED

eUKOAQ va TTpooTEBEI OTTWG PaiveTAl OTIG €1IKOVEG 2.3 a Kal 2.3 B .

[ -

W | ;

rREF L0 _p-ti\- :I“::I-I:II-I:'I Et::gf :L:-q: |
et L |- e IS e
EIKONA 2.1.2. a EIKONA 2.1.2. 8

EIKONA 2.1.2 . Xpion €¢wTeEPIKAG ava@opdg

To avaAoyik6 COMMON xpnoligoTtrolgiTal €TTioNg 0€ TEPITTTWON TTOU
n €icodog low emmIoTPEPEl KATA TN OIAPKEIA TOU AUTOPATOU PINOEVIOPOU
A-Z kal Tng d1apopiong. Av n €icodog low gival dIOQOPETIKN aTTO TO
avaloyik6 COMMON pia koivh T1don utdpxel oT0 OUCTNUA KOl
@povTiCel yia 10 TéAelo CMRR T1oUu petaTtpoméa. QoT1600, O HEPIKEG
eQapuoyég 1TnNG €106dou low, Ba TeBei o€ pia oTaBeEpPn yvwoTh
Tdon(koivp TTapoxrf NAEKTPIKOU pPeUPATOG TAPAdEiyUATOG XAPIV). 2€
auThVv Tnv €@apuoyn, 1o avaloyikd6 COMMON mpétrel va ocuvdeBei o010
idl0 onueio, METAKIVWVTAG KATA oOuvéTTela Tnv Kolvh Tdon atmd TOV
METATpOTTéEA. To idl0 TTPAyHa 10XUElI KAl yla TV TAon avagopdg. Av n
avagopd pJmopei va €ivalr PoAlkd ouvdedeuévn oOTO  AavaAoyiko
COMMON,ékToTE Ba €mpeTme va peTakivnOei n kKoivh 1A0N Amo TNV

ava@opd TOU CUCTAMATOG.
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Méoa o100 OAokKAnpwpévo, TO0 avaAoyik6 COMMON cival
ouvdedepyévo o€ €éva N-Channel FET, 710 oTmoio pmopei va
pi¢ei(BuBioer) epimou 30mMA 10 pelpa yia va KpaTnoel Tnv 1adon 2.8V
KAtw atmd 1n OeTIk TmTapoxni T1dong(otav 1o @QopTio TpooTabei va
TpaBnéel Tnv koiv ypauun BeTikd). Qotdoo, ummdpxouv pévo 10uA Tng
mNyng peupatog, €torl o COMMON putmopei e€UkoAa va eival
ouvdoedePEVO 0€ dIa TIIO apvnTiKA TAon, n oTroia Tapapepidel KaATd

OUVETTEIO TNV ECWTEPIKA avapopd.

2.1.7 EAETrXOZz (TEST)

To pin TEST(modapdki 37 TOU OAOKANpwpévou) egumnpeTei duo
Ae1Toupyieg:

270 oAokAnpwpévo ICL 7106 10 pin TEST e€ivar evwpévo Pe Tnv
EOWTEPIKA TTapayOPevn wn@iakn TTapoXh MECW MIOG avTioTaong Twv
500Q. Katd cuvétrela utropei va xpnolyotroinBei wg apvnTikn Tapoxn
yla €EwTEPIKA TTapayOhevoug odnyoug evOog TPAPATOG OTTWG TA
0ekadIKA onueia R omoladATmoTe AAAN TTapouciacn o XpAOTNG UTTOPEI
va B¢éAer va mepiAdpBer otnv LCD o0086vn. Ta oxAuata 2.1.3 kar 2.1.4
Ocixvouv pia TETOIO €QappoOyh. Agv  TPETTEl va €QAPPOOCTEI QOPTIO

TEPIOCOOTEPO aTTd TMA .

EIKONA 2.1.3. ATTAGG peTatpoTtéag yia Tov kaBopiopd dekadikou
onueiou
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BOILT IS

EIKONA 2.1.4 AtrokAgioTika TTUAEG ‘OR’ yia odnyo dekadikoU onueiou

H deutepn Acitoupyia eival pia ‘dokipyn Aaumtipwyv’ .OTtav 10 pin
TEST ce€ivar tpaBnydévo wnAd (oto V+),0Aa Ta TuAupata Ba cival
avolypdéva kal n obovn Ba émpeme va dlaBdaocel “1888” . To pin TEST

0a BubBicel To peupa 15mA uTTé auToUG TOUG OPOUG.

I'IPOZOXHD

210V TPOTTO ‘OOKIMAG AQUTITAPWYV’, Ta TUAMATA €XOUV PIa oTaBePr ouveXN
DC tdon(kavéva TETPAYWVIKO oApa). AuTtod umopei va kdwel tTnv 0Bovn

LCD av diatnpnBoulv yia eKTeTaPéveS TTEPIOGOOUG .
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2.2 YHOPIAKO MEPOZ

H eikdva 2.2.1 deixvel 10 yneiakd pépog tou ICL 7106:

=+ H

— o I LTI PHASE CRIAER

1
1
1
1
[INREEN |IHNENIN] [11]]]] :
? ] T
TIMCAL SECMENT OUTPUT spciesT | | szcaest] | seawekT le |
; . pecooe | | oecoee | | secooe !
/
{ LR 1111 1111 1111 1
| SEOMENT LATCH I :
1
1
1
1
1
1
1
1
1
1
1

OUTPOT I

L Tk |
1 ! LLLLET - " |
i’ CCOUNTER | | COORTER CCUHTER COUWTER
STCRRAL DI TR L SIF0LsaD
T ISITTH ORTERD &
-t FRCE COMPSELTOE JUTPUT

- [ — no
5 W
CLOOE ! -
_.I <4 I__..I womc conTace | -
T s
;
T THREE INVERTERS INTERMAL i \ vaY o T
CHE INVERTER: SHON FOR CLARITY 1AL gy =1 7y
CROURD :
£
} w
an = pt i
__________________ ______Jl._____l_lju_l_l_l_l_________________l'
o1 cacz % o8e 3

EIKONA 2.2.1 Wnoiako6 yépog Tou ICL 7106

2T0 e0WTEPIKO TOU ICL 7106, pia eOCWTEPIK Yn@IAKR yeiwon €ivail
Tapayouevn ammd pia diodo zener Twv 6V Kal pia geyAaAn mTpoéAeuon
P-Channel. Auth n Tapoxn yiveralr SUCKAMUTITN YIA VO GTTOPPOPACEl T
OXETIKA MEYAANG XwpPNTIKOTNTAG peUpaTta  OTtav n  1A0N  TOU
backplane(BP) cival diakomtopevn. H BP ouxvdéTtnta €ival n cuxvoTtnta
TOu poAoyloUu Tou Odlaipeitar pe 800. lMNa TpeIig avayvwoelg ava
OeuTepOAETITO, QUTO €ival éva TeETpAywVvikKO kKUpa Twv 60 Hz pe éva
OVOUAOTIKO gupog(paopa) 5V. Ta TuAparta eivar odnynuéva otnv idia
ouxvoTnTa KAl eUPOG Kal gival oTnv @aon Pe 1o BP Otav gival off, aAAd
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EKTOGC @dong oOTav eival on. Zeg OAEG TIC TEPITTTWOEIG, N AMEANTEQ

ouvexng tdon DC umdpyxel oTa TUAMATA.

2.3 XPONIZMOX 2YZTHMATOZ

H ekéva 2.3.1 o&¢eixvel tnv pubpion Tng xpovouéTrpnong Tiou
xpnoiyoTtroleitalr oto ICL 7106. Auo Baoikég puBpioeig xpovouéTpnong
MTTOpOUV Va Xpnolipgotroinouy

1) Eikéva 2.3.1 a . 'Evag eEwTEPIKOG TAAAVTWTAG ouvdéeTal 0TO pin 40

2) Eikéva 2.3.1 B . 'Evag R-C 1aAavTWTAG XPNOIYOTIOIEI KAl TA Tpia

pins .

P T INTERNAL TOPART -~ 7777777~ -1

1 1

; HE— CLOCK

1 1

1 1

1 1

bhaop ——__len o _l3g o :

TEST ICLT106
EIKONA 2.3.1 a

F==~INTERNAL TOPART -~ ~~~~~~~~~ .

|

X — CLOCK

l i

| 1

b0 o} ag oo 38 e i

RC OSCILLATOR

EIKONA 2.3.1 8

EIKONA 2.3.1 PuBuion Tng XpOVONETPNONG
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H ocuxvotnta tou TaAQvTWTh €ival dlaipepévn Ye 10 T€0OEpa (4)
TPOTOU XPOVOMPETPROEl TOUG OekadIKOUG peTpnTEG. ETTeita diaipeital
TEPAITEPW YIO va dlapgop@woel TIG Tpelg @aoeig convert-cycle. AuTtég

gival :

» OMAokAjpwaon onuatog ( 1000 peTprRocic )
» Avagopd diapodpiong ( 0 wg 2000 peTpnocig )
» Autopatog pndeviopog (1000 wg 3000 peTprocig )

Na oAuata AlyéTtepa Tng TAAPNG KAIHAKAG, O QUTOUATOG
MNOEVIOWOG Traipvel To aAXPNOIMOTOINTO  TPAMA TNG ava@opdg
dia@odpiong. Autd kdvel pia TAApPng dETPpnOn KuUukAou, Twv 4000
peTpnoewv ( 16000 TTaApoi xpovouETpnong ) avegaptnta amo 10 cRua
eloodou. lNa Tpelg avayvwoelg avad OeuTepOAETTTO, MIa CuxvoTnTa
TaAdviwong Twv 48KHz Ba xpnoipgotrololTav.

MNa va emrteuxBei n péyiotn améppiyn Twv 60Hz kKopugng, o
KUKAOG oAoKANpwong Tou onuartog Ba Eémpetre va Atav TToAAatmTAdoIo
Twv 60 Hz. XuxvéTtnteg tahdviwong Twv 240KHz, tTwv 120KHz, Twv
80KHz, Twv 60KHz,Twv 48KHz, Twv 40KHz, Twv 33'/3KHz, k.&4. Ba
Empetre va emiAeyouv. MNa 50Hz amoppiyn, ouxvoetnTteG TAAAVTWONG
Twv 200KHz, Twv 100KHz, Twv 662%/3KHZz, Twv 50KHZz, Twv 40KHz, K.4.
Ba ATav KatdAAnAeg. Na onpeiwBei 611 o1 ouxvétnTeg Twv 40KHZz(2.5
aQVAYVWOEIG avd OeUTEPOAETITO) Ba aTroppli@BoUv pali ue AuTEG TwWV

50Hz ka1 Twv 60Hz ( emmiong auTtég Twv 400Hz kal Twv 440Hz ) .
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KE®AAAIO 3°

TEXHOAOTID
ETLALARYTIES

! s
“ OELIAAONIKHE

3. H KATAZKEYH TOY OPI'ANOY

Mapakdatw Ba avaAuBei Prapa Tpog PrARua T1n dladikacia

KATAOKEUNG TNG TTAAKETAG Kal Ba TpoBAnBoUvV pwToypaQicg

Mpiv TNV évapén Tng KATAOKEUNG, apXIK& avayvwpioTnkav 6Aa Ta
ecaptiuata (EIKONA 1). Aegv  avoixTnke TO  TIPOOCTATEUTIKO
aAoupivoxapto Tou oOAokAnpwpévou ICL 7106 Trpokelyévou va
atmo@euxBouv TuxOV TAPEPPOAEG payvnTIKwWV  Tediwv KAl AAAwWV
mTapegBoAwyv. ApxiCovrag AoITTéV TNV KATOOKEUN, KOAARBnKav pe
Téooepa (4) MIKPA KOppATAKIO cUupuata Ta Téooepa (4) yepupwuara,
Ta oTmoia Bpiokovral KATw ammd 10 OAokKAnpwpévo( EIKONA 2 ).
Katotriv KOAANBNKE TO OAOKANPWHEVO TTPOOEXTIKA (Eva-£va TTOdApPAKI
XPNOIMOTTOIWVTAG MIKPO KOAANTAPI ammapaitnta YeEIWUEVO KAl a@ou
apédnke Aiyo va kpuwvel n mTponyouuevn K6AAnon( EIKONA 3 ). 21n
ouvéxela KOAARONKav ol avTIOTAOEIG, HETA Ol TTUKVWTEG KAl TO TPIMHEP
Kal TEAOG 1o TpaviioTtop ( EIKONA 4 ).

A@oU oT1n ouvéxela eAéyxbBnkav TIpooekTIKG €Eva-éva OAa Ta
eCapTauata Kal ol KOAARoE€Ig, KOAARBnkav Ta duo KOPUATIO ATTO TN
Baon otn 6€on mou Ba TotmoBeTnBei n 0B6vn ( EIKONA 5 ). Mg autdv
Tov TpOTO n 006vn TomoBeTeiTal wnAdTEPA KAl EMITPETEl OTO
oAOKANpwHEVO va aegpieTtal kavovikd .TéEAog, a@oU £yive €vag
TEAEUTAIOG TTPOOEKTIKOG €Aeyxo¢ Kal BeBaiwBnke 0TI dAa cival evragel,
KOAANONKE TO paupo KAAwWDdIO TOU KAITT TG PTTATAPiIAG OTO OnUEio €va
(1) Tng mTAakéTag KAl TO KOKKIVO KOAWOIO OTO onueio duo (2) Kal
ouvdéOnke OTO KAITT pia mAaké pmatapia Twv 9V ( EIKONA 6 ). O
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UYpPOG KpuoTaAAog £€0¢ei1ge Tov TPpIWA®IO apiBud 18,5

Tuxaiog .

0 OTroiog ATav
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3.1 Ol POTOrPADIEZ

O1 owToypagieg TTOU TTapoucidlovTal O0Tn CUVEXEID QUTAG TNG
evoTnTag cival Tpafnyuéveg yia va degixvouv Brpa mpog BAMG Tnv

oelpd ToTTOBETNONG TWV UAIKWV TTAVW OTNV TTAAKETA :

a)

EIKONA 3.1 . MNMARpng mapdtaén Twv UAIKWYV

P)

EIKONA 3.2 . H k6AANON TWV YEQUPWUATWYV
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Y)

EIKONA 3.3 . TommoBétnon tou oAokAnpwuévou ICL 7106
)

EIKONA 3.4 . H k6AAnON Twv avTIoTACEWYV, TWV TTUKVWTWYV

TOU TPiYMMEP KAl TOU TpaviioTop

EIKONA 3.5 . H k6AAnon twv Bdoewyv 1TOoU Ba TommoBeTnBei n LCD
006vn

KAl TwV KAOAWOiwV Tou KAITT TG gTTartapiag
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oT)

EIKONA 3.6 . H TomoBétnon 1ng LCD 08d6vng

Metd kar tnv TomoBétnong tng LCD o06d6vng Tou amoTeAei TO
TEAEUTOAIO PMEPOG TNG KATAOKEUNG OUvOEONKE PIa TTAGKE PTTaTapia Twv
9V yia Tnv Tpo@odocia Tou opydvou. Toéte n 00B6vn Ba deigel €vav
Tuxaio aplBuoé T.x. TOV TpIywnoeio 18,5V OTTwg ava@épbnke Kal
TapatTdvw Kal JETA akoAouBei n puBpion TOU Oopydvou KATI TTou Ba
avaTmTuxBei TTapakdTw. ZTn OUVEXEla OEiXVETAI N apXIK Kal N TEAIKN

MOP@I TOU TTiow MEPOUG TNG TTAAKETAG :

EIKONA 3.7 . Apxikl popon
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EIKONA 3.8. TeAikp popon
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KED®AAAIO 4°

TEXNOAOTIED
EXNALAETID

! [
“* GELLAAONIKHE

4. H AEITOYPIIA TOY KYKAOMATOZ

Mapakdatw akoAouBei n availuon TnNG A€ITOUpPyiaGg TOU KUKAWMOATOG
OTToU :

H avrtiotaon R6 padli pe tov mmukvwt C5 atroteAolv Ta oTOIXEiQ
TaAdvTwong Kal kKabopifouv Tnv ouxvoTnTda TOU €E0WTEPIKOU TAAAVTWTA.
Me TIG TINEG AQUTEG emITUyXAveTal TaAdvTtwon mepitmtou 48 KHz, ikavi
va TTApPEXEl HEXPI 3 METPNAOEIG TO DEUTEPOAETITO .

O TtukvwtAg C4 ¢€ival TUKVWTAG TAdong ava@opdg Kal yia
IKAvoTToINTIKEG €vOeifelg dev TTPETTEI va aTToKAivel atmd TNV TIUA AUTH
ylati 8a utrdpxouv o@AAPATA KATA TNV PETPNON, Yyia TOV ATTAOUCTATO
Aéyo OTI O TUKVWTAG auTtdg @opTifel 0¢ pia oTtaBepry taon ToU

XPNOIJOTTOIEiITAlI ATTO TO OAOKANPWHPEVO OAV EOCWTEPIKN TAon ava@opdag

H eicodog HIGH eival 1o onueio 1€o00epa ( 4 ) kar LOW 10 onpeio
Tpia ( 3 ) Tng TAakéTag. H avrtiotaon R7 eivar o diaipétng Tou
Xpelafetal 70 KUKAwMa €106dou yia va petpnoer 0 - 200 vV DC . H

avtiotaon R8 cival n avriotaon mpooTtaciag Tng €106dou Tou ICL 7106

O mukvwtAg C2 €ival 0 TTUKVWTAG auTo-pndeviopou. H TiyR TOU
TTUKVWTH €XEl ETTIAEYEI WOTE C' AUTA TNV KAigaka PHETPNONG va PNV €XEl
o@d&Aua, dedouévou OTI aANdlovtag Tnv TIYMA MeEyYaAwvel n KAigaka
METPNONG, dla@opoTolouvTal TA Opla KAl O auTd-pundeviopudg TOU
opydvou gival OUOKOAOG.
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H avrtiotaon R2 pali pe T1ov C1 amoteAolv 710 OdIKTUWHA
oAOKARpwoONG Tng TAong €10600u, evw TapAdAAnAa eumodifouv Tn
dlaipeon TNG TAONG €10000U, KAVOVTAG TO CUOCTNUA TAXUTEPO KAI TTIO
agIOTIOTO, PEIWVOVTAG OTO EAAXIOTO TO OCQAAPA PHETPNONG.

H avtiotaon R1 odnyei tnv évdelgn umépBaong Tng KAigakag Trou
divel To oAokAnpwuévo oTn BAon Tou TpavioTop, WOTE OTAV UTTAPXEI
utrépBaon opiwv TNG KAipakag va avaBel otnv 066vn o aplBudg 1 kai n
TPITN TEAEia, yeyovog TToUu onpaivel 0TI n YETPpoOUMEVN TAON €ival £Ew

atrd TIG duvaToTNTEG £vdEIgng TG 0Bdvng.

A6 Toug akpodékTeg 2-20 kar 22-25 710U OAOKANPpwHEVOU
KUKAwpaTtog odnyeital ameubeiag n o0dvn uypwv KpuoTdAAwv LCD
TUTTou DO51030-R0O40 ( avTioToixn) .

TéNog, oTov akpodékTn 37 ouvdéeTal 1o Tpavliotop Q1 TTou
TPOo@OOOTEI TOV AKPOOEKTN 36 TNG 00OvVNG, yia va avAaBer n
UTTOBIa0TOAN PMETAEU TwV dUO TeEAeUTAiWY Yn@iwyv, divovTag £T01
METPNOEIG PEYAAUTEPNG aKpifelag, TNG Tagewg ToU 0.1.
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KE®AAAIO 5°

%ﬁilmmm

“ GELLAAONIKHE

5. PYOMIZH TOY KYKAQMATOZ

MNa va etaoc@aAlioTtei n ocwoTh puBpIoON TOU KUKAWMPATOG KAl va
UTTApEouVv o1 MIKPOTEPEG OuVaTOV aTTwAEIeg akoAouBnlnke n e&AG
diadikaocia :

BpaxuUkukKAwBNKe n €i0000¢ TOU KUKAWMPATOG n oTroia BpiokeTal oTa
ongeia Tpia (3) kal T€ooepa (4) TnNG TAAKETAG KAl PpuBuioTNKE TO
TPpiMPEP MEXP! TTOU OTNV 06d6vn va TTapouciaocTei o apiBuog 00,0. ‘ETol,
TO POATOUETPO TIOU KOTAOKEUAOTNKE nNTAvV  TTAéOV  £TOIYO  Kal
puBuliopévo, KaTAAANAO yia XpAon. ZTn ouvéXeEla TOTTOOETAONKE OE €va
TAQOTIKO KOUTAKI KAl €TO1 ATTOKTAONKE éva wn@lakd opyavo akpifelag
YIO OTTOI0QNTIOTE HETPNON OUVEXOUG TACEWG .

BéBala, n 1davik puBuion B8a ATav va UTTRPXE €va AAAO ynolako
BoATépeTpo akpifeiag Kal va puBpIloTAav n KATAOKEUN TTapdAAnAa pe
autd. EAAeiyel autou Spwg n mrponyoupevn PEBOOOG eival atrAn kal

oiyoupn .

]
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2Tnv Tapouca epyacia 660Onke n duvardétnta n puBuiIon TOU

KUKAWPATOG va Yivel Kal e Toug duo TpOTTOUG .

BATTERY

ZxAua 5.1 To 6pyavo péTpnong

Emmopévwg 10 Opyavo PETPNONG TNG TAONG TTOU €XEl KATAOKEUAOTEIN
Ba €xel Tnv €vdeign TNG €IkOvag 5. 2 TTOU QAiveTAl TTAPOAKATW PETA TIG

TENIKEG puBuioeIq :

CETTCR
o AL

EIKONA 5.2. 'Evdeign petd Tn puBuion
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KE®AAAIO 6°

%ﬂw

¥ SELIAAONIKHE

6. TA TEXNIKA XAPAKTHPIZTIKA TH: KATAZKEYHZ

Mapakdtw TTApoucIAfovTal TA TEXVIKA XAPAKTNPIOTIKA TNG
KATAOKEUAG TOU opydvou péTpnong Tdong e akpifela mou

KATAOKEUAOTNKE :

» TAaon A€ITOUPYIOG....cccecviiriieiierinrieennenes 9V
DC

> PeOpa  A€ITOUPYIOG....cccecviiviieveceneenenene. 1,5
mA

» lMeproxn METPAOEWGS......cvveeteee...0 =+ 199V
DC

> AKPIiBeIO HETPNOEWG. .o vvicvrcraannnnns +/-0,1V
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KE®AAAIO 7°

%ﬂw

¥ SELIAAONIKHE

7. XPH2EIZ

To ouykekpiyévo Opyavo pETPNONG TAONG €XEl euplu @Aaoua

Xpnoewv. NMapakdTw ava@EéPovTal HEPIKEG aTTO AUTEG :

» MéTpnon ocuveXoug TACEWG

» Métpnon TACEWG o€ TPOPODOTIKA

( panel meter)

» Métpnon TAoEwg O& KUKAwpATa Brognxaviwyv

TTOoU N HETPNON ME AAAO TPpOTTO €ival SUOKOAN

» 'EAgeyxog Asitoupyiag pnxavwy ( utréprtaon )

» MapakoAoUBnon Tng TAONG TNG WMTTATApPiIOG OEF
TMEPITTTWON TTOU XPNOIYOTIOIEITAI MTTATAPIA YyIa TNV

Tpo@odooia
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KE®AAAIO 8°

%ﬂw

¥ SELIAAONIKHE

8. MA\EONEKTHMATA TH: KATAZKEYHZ

Ta TAeoVEKTAMATA TTOU gP@avifel n TTapolod KATAOKEUR, €ival Ta

€¢NG :

» Mikp6 péyefog

> EUKOAN Kal a1TrAf} KATAOKEUNR

> EuvavdayvwoTn o06vn atmoé apkeTh amrdéoTaon

» AglomioTia kol akpifeia AGyw Tou OAOKAnpwpHévou

KUKAWHATOG

> Niya eSwTepIka e§apTRpaTa

» XapnAo6 k6oT10g

» MeydAn didpkela prratapiog
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> EUKOANn pUOpION HE TPIMMEP

OTmTwg Tapatnpeital, n OUYKEKPIMEVN KATAOKEUN

EUEAIKTN Kal €XEl TTAPA TTOAAG TTAEOVEKTAPATA .

gival

APKETA
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KE®AAAIO 9°

TEANCADMKD
EALRIKO

| W
= QELIAAONIKHE

9. AYNATOTHTEZ TOY KYKAQMATOZ

2Ta OUV QUTAG TNG KOTAOKEUNG, E€ival ol duvaTtdtnTeG ToU
TAPEXOVTAI OTOV KATOXO, WOTE PE KATTOIEG MIKPO-aAAAYEG OTO APXIKO
TOU KUKAWMO, auté va JeTaTpéTTeTal oe Opyavo HETPNONG AAAwv
MeyeBwv. MNa mTapddelyya 6a YTTopoUCE VA PJETATPATIEI 0€ OEPUOUETPO.
MNa va Asitoupynoer €1l Aoimmov, xpelalovralr akpifwg Ta idla
eCapTAUATa TTOU XpPNOolIdoTroInOnkav yia va AeiToupynoel oav atAod
BoAtépetpo, pe TN dlagopd OTI oTnv €icodo avrti yia Tdon Oa
EQAPMOOTEI éva TpavlioTop evaiocbnto oTn Bepuokpacia,
ouvdeopoAoynuévo cav koivrp diodog KAl auTO YIaTi Ol E€TAQEG TOU
TpavdioTop €ival TOAU TrIo0 alOTIOTEG KAl OKPIBEi¢ aTd TIGC KOIVEG
01600ug. H puBpion cival €miong TOAU atmmAf Kal yiveTal Pe Tov €ENG
TPOTIO :

2€ €va MIKPO doxeio TOTTOBETOUVTAI PEPIKA TTAYAKIA KOl MECA EKEN
BuBileTtal To alocBnTApIOo TpavlioTop, KATOTIV pubpieTtal To P1 péxpr n
o0Bovn va otaBepotroinBei kar va Oeixver 00.0. Apéowg peTa
ATTOMAKPUVETAI TO aloONTApIo ammd Ta Tmaydkia. Ze €éva dOXEio pixveTal
vepd Kal MOAIG apxiocel va Bpaclel, Pubietar 10 aicbnThpio Kal
puBbpiletal To P2 wote va d¢icel n oBoévn 100. To BepuoOueTpOo €ival
€TOIMO, pUBMIoPEéVO. TOoTTOBETWVTAG TO O€ éva MUIKPO TTAQOTIKO KOUTAKI
EXEl KaTaokeuaoTei TAEov €va  ywn@eiakd oOpyavo akpifeiag  yia
OTTOI10dNTIOTE HETPNON BEpUOKpATiag.

H 18aviky pubuion ptopei va yivel pe €va AGAAO  @wn@iako

BePUOUETPO aKpIBEiag, WOTE va PUBPICTEI N CUYKEKPIYNEVN KATAOKEUN
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TapdAANAa pe autd. Edv dpwg dev ummdpxel TéTolo OepudPETPO, N

Tponyouuevn HéEBoBOG ival atTAfl Kal aiyoupn.

XPHXEIX
» Métpnaon Bgpuokpaagiag xwpou
» Métpnaon BepuoKpaciag CWUATWY 1 UYpWYV
» 'EAeyX0G AsiToupyiag unxavwyv amo utepBépuavan

AvdAoya pe Tnv emIAoy TwV TIHWV TwWV UAIKWV MPTTOPEI va
KaBopioTei avaloya kalr n TEPIOXN METPNONG TOU OPydAvou, EVW
TTAEOVEKTNMA ATTOTEAEI N €UKOAN pUBPION HECW TOU TPIMMHEP .

Mapakdtw @aivetalr To NAEKTPOVIKO OXEDI0O TOU KUKAWMOTOG TOU

BepuouéTpou TO OTTOIO €X€I TTpoKUWEl atrd Tn xprion tou OrCad 9.2.3 :

Wi |-
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g

e by

hhkRRELE  RRRERkE Rk
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i 1
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1LOD Viallwshen [ Thamrmrsaler
A LAZAROU THOMAS r""
s - 4

EIKONA 9.1 . To nAekTpoVvikd ox£D10 TOU BepUOPETPOU
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2TNV KOATAOKEUNR, TO nNAEKTPOVIKO OXEDIO TOU KUKAWMATOG TOU
YnoelakoUu PBoAToupéTpou mpaypaTtommoindnke pe tnv xpnon tou OrCad

9.2.3.:
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@a ptopouce BEPala va TTpayuartotmoinBei kal n €¢Ag yeTaTpoTh: Ba
MTTOpOUOCE va xpnoigotoinBei évag d1akOTTTNG WOTE va OIAKOTITETAI N
TapoXn TnGg Tpo@odOo0iag TOU KUKAWMPATOG ATTO TNV dITarapia yla
Adyoug oikovopiag Kal yeyaAuTepng pakpolwiag Tng Yrmatapiag Kal Tnv
atmo@uyn TNG @BopAg Twv UTTOAOITTWY UAIKWVY TNG KATAOKEUNG. AUTO
QaiveTal OTO TTAPAKATW nNAEKTPOVIKO 0ox€OI0 TO OToi0O  €Tmiong

mpaypatotmoindnke amd 1o OrCad 9.2.3
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10. YAIKA KATAZKEYHZ

Ta UAIKG TTOU XPNOIYOTTOIRBNKAV yia Tnv KATOOKEUN TOU Wwn@lakou

BoATopéTpOU €ival Ta €A :

| |

R1,5,6 100KQ , 74 W Kagé,Maupo,Kitpivo

H Kag¢,Maupo,Maupo,lNopTokaAi
R2 47 KQ , 2 W Kitpivo , Mof3 , NopTokaAi

'H Kitpivo , Mof3, Maupo , Kékkivo
R3,8 1MQ, YaW Kagé , Maupo , MNpdaoivo

'H Kagé , Maupo , Maupo , Kitpivo
R4 22 KQ ,VvaW Kokkivo , Kékkivo , MoptokaAi

'H Kokkivo , Kokkivo , Maupo , Kokkivo

R7 1KQ , V%W Kag¢ , Maupo , Kékkivo
'H Kag¢ , Maupo , Maupo , Kagé

MINAKAZ 10.1 . Tipég avtiotdoewyv

2NUEIiwoN

O1 1igég otnv MpwWTN ypapun ditTAa o KGBe avrioTaon agopouv O¢€
KOIVEG aVTIOTAOEIG AvOpaka 5% evw o1 TINEG AKPIBWG ATTO KATW OTNV
delTepn OTAAN a@opolv 0O€ avTioTaoelg akpifeiag metal film R

Tapouoleg 1 4 2% pe mepioodTEPQ ATTO 4 XpWHATA .
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Cl1 220 nF polyester

C2 330 nF polyester

C3,4 100 nF polyester

C5S 100 pF KEPUUKOG

MINAKAZ 10.2 . TIgyEG TTUKVWTWYV
I P1 3-5KQ Tpinpep I
| BC548 — BC547 NPN transistor I
| 1 ICL 7106 3 digit LCD chip I
DO51030— 0006vn vypoVv Kpvotdrriov 372 yneiov
Display RO40

MINAKAZ 10.3 . Aidgpopa GAAa uAIKdG

Emiong xpnoiyotoindnke kaAwdio, KAIT prratapiag mAaké Twv 9V,

Baon yia Tnv LCD 06d6vn kal TEAoG TNV TTAGKETO .
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11. ENIAOIH TIMON TQON YAIKQON

Mapakdtw avaAuvuetal n €mAoyl TWV TINWV TWV OVTIOTACEWV KAl

TWV TTUKVWTWYV YIA TNV KATAOKEUN TOU Yyn@lakoU BOATOUETPOU .

11.1 O ANTIZTATHZ OAOKAHPQZH2

Kal o evioxutng amopgdévwong Kal o OAOKANPWTAG €XOouv pIag
TPpWTNG Katnyopiag €¢odo pe 100pA pevpa. MTropouv va TTapExouv
4uA pevpa odAynong HME apeAnTéa un ypappikdéTnTa. O avtioTdTng
OAOKANPwWONG Ba ETTPETTE va €ival APKETA PMEYAAOG YyIO va TTAPAMEIVEI
O€ QUTAV TNV TTOAU YPAUMIKA TTEPIOXN, TEPA ATO TNV TEPIOXN TNG
Tdong €10000U, OAAG OpPKETA MPIKPOG, WOTE AUTEG OI UTTEPPBOAIKEG
aTmaITAoeIg dlappong va pnv TommoBeTtouvtal oTtov mivaka PC. lMNa 2V
TAAPN KAipaka, n avriotaon Twv 470 KQ €ival kovid oto &picTo Kal

OMOiwWG pia Twv 47 KQ yia pia kKAipaka Twv 200mV .

11.2 O NYKNOTHZ OAOKAHPQZ3HZ

O mukvwTAG oAoKANpwoNng Ba ETTPETTE va ETTIAEXTEI yIa va dWOEI
TN MEYIOTN TAAAVTWON TAONG TTOU £€EQ0@AAiICEl N CUYKEVTPWON AVOXNG
o011 dev Ba diamoTtioel TRV TaAdviwon Tou oAokAnpwTA(mepimou 0.3V
atmd k&Be Tapoxn). 10 oAokAnpwpuévo ICL 7106, étav 1o avaAoyiko
COMMON c¢ival xpnoigyoTmoinuévo oav pdia ava@opd, PIO OVOPOAOTIKN
+2V mmARpNG KAigakag TaAGvTwon oAokKANpwTh gival ¢aipetn. MNa 1peig
avayvwoelg ava OeuTePOAETITO Ol OVOPOOTIKEG TIMEG yia Tov Ciyt €ival
0.22uF «kar 0.10uF avrioToixa. BéBaia, av xpnolyomoinboulv

OIAQOPETIKEG OUXVOTNTEG TAAAVTWTNR, QUTEG OI TIMEG Ba ETTpeTTe va
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aAAGéouv o€ avTiBetn avaAoyia, woTe va ouvinpAcoouv Tnv idia
TaAdviwon oTtnv €¢odo. Mia emimmpdoBeTn aTTaiTNON TOU TIUKVWTA
oAOKANpwonNg e€ivalr TwWG TPETEl  va  €XeEl  XAMNAN  OINAEKTPIKN
amoppdPnon yia va amoTpEyel Ta roll-over AGOn. Evw dAAol TUTTOI
TUKVWTWYV €ival E€TTAPKEIC yIa AUTAV TNV €QAPMUOYN, Ol TIUKVWTEG

TTOAUTTpOTIUAEViOU divouv Ta PN avixveuoiga AaBn og Aoyikd KOOTOG.

11.3 O NYKNOTHZ AYTOMATOY MHAENIZMOY

To péyeBOC TOU TIUKVWTA auTtOPaTou pNdOevIOPOU €xel KATTOIA
emipporn oTtov B6pufo Tou cuoTuaTtog. MNa Tnv TARPN KAipaka 200mV
OTToU 0 BOpuUPBoG cival TTOAU onPavTiKOG, £€vag TTUKVWTAG Twv 0.47uF
givalr mpoteivouevog. 2Tnv KAigaka 2V, évag TTukvwTtAg Twv 0.047uF
auédavel Tnv TaxUTNTA TNG ATTOKATACTAONG QTGO TNV UTTEPPOPTWON KAl

gival eTapkng yia Tov B6pufo o€ auTv TNV KAigaka.

11.4 O NYKNOTHZ ANADOPAZ

‘Evag mukvwtiAg Twv O0.1yF diver kKaAd atmoTteAéopata OTIG
TEPIOCOOTEPEG £QaApUOYEG. QOTOO0O0, €Kei moOUu pia peydAn COMMON
Tdon umdpxel, (m.x. To REF LOW pin d¢ev gival coto COMMON) kal pia
200mV kAipaka e€ivalr Xpnoigomolinuévn, MIa MeyaAUuTepn TIYA €ival
atmaiToupevn yia va amotpéwel Tta roll-over AGOn. levikoTepa €vag
TUKVWTAG Tou 1uF Ba kpatioel 1o roll-over Aabog oto 0.5 og autd 10

Tapadeiyua.

11.5 YAIKA TAAANTQTH

MNa o6Aa 1ta @daopara Tng ouxvotntag, pia avriotaon Twv 100KQ
givalr TpoTelvOpeEVN KAl O TIUKVWTAG €ival €TIAeyyévog ammo Tnv

eCiowaon:
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f =0.45/ RC lNa 48 KHz clock

(TPpEIgavayvwaoelg ava OeUTEPOAETITO)

C = 100 pF

11.6 H TAZH ANA®OPAZ

H avaloyiki €icodog amaiteital yia va Tapdyelr €5odo TAAPNG
KAipakag(2000 petpAocig) gival @ Vin = 2 Vger. Katd ocuvéTela, yia tnv
200mV kal 2V kAipaka, n Vger mpéTTel va cival ion gye 100mV kar 1V
avTtiotoixa. Qot1d00, 0€& MEPIKEG e@Qapuoyég oOmou o A/D  cival
ouvOoedEPEVOG ME Evav HETATPOTIEA, Ba uTTAPEeEl €vag OUVTEAEOTNG
KAigakag €KTOG atmmd Tnv €vOTNTA avAueoa oTnv Tdon €106d0u KAl TNV
Yneiakn avayvwaon.

11.7 OOONH LCD 3% YH®IQN

O1 006veg uypou KpuoTAAAOU €ival yevIKA odnyouUuueveg atrd Tnv
EQAPUOYN €VOG CUMMPETPIKOU TETPAYWVIKOU TTaApgou oTto pin BP. Tia
va evepyoTroinBei éva TUAUG, pia KupaTopopen 180° O1aQOPETIKAG
@aong ue 70 BP (aAAd Ttou idlou TAdGTOUG) e@apudleTal o’ auTtd TO
THAMA. Na onuelwBei 611 av epappooTouv utmepBoAikég DC Ttdaoelg
(>50mV) yia mepiocOTepo ammo Aiya AemmTd Ba TTpoKaA€oouv poéviun
BAGBNn otnv oBdévn. To ICL 7106 mapdyel €EOWTEPIKA TOU THAMATOG
TNV Kupatopop@rn, aoAAd o XpAoTng Ba ptmopouce va TTApPAyEl TO

0eKADIKO onueEio e TNV avTioTpo®n TG €¢6dou Tou BP (pin21).
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IHMEIQZH

2€ KATTOIEG 000vEeG, £€va IKAVOTIOINTIKO OEKADIKO OnuEio PTTOPEI va
eEMITEUXOEI e TN ouvdeon Tou dekadikou cto COMMON (pin32). AuTtd
TO pin €ival eOWTEPIKA puBbpIouévo oe TmepiTTou 2.8V 1m0 XaunAd amod
Tnv V+ . lMapatetapévn Xxpnon autAg Tng TEXVIKAG woTd00, icwg va
Ekalye poviya 1o dekadiko, etmeldf To COMMON dev gival akpIBwg

otn péon avapeoa oto BP high kai 1o BP low.
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12. EAEM'X02 KYKAQMATOZ

2Ta nNAEKTpoOVIKG €va MPIKPO AGBoOg uTTopEi va oOToIXioEl KATTOIO
KAUEVO €EapTnUa, aAAG éva peydAo AGBog ptmopei va KATAOTPEWEI TNV
KATaOKEUR aAAG Kal va dnuioupynoel geyaAuTtepa mTpoBARuaTta, €101KA

av Tpo@odoTeital ammd 220V.

MpoTiuABNnKe AoITTOV  va  TIPpAyMATOTIOINBEI  pIA  TTPOOEKTIKNA
KATAOKEUNR TTApA HIaA...TTpOwWPN ETTIOKEUN.
2TNV TEPITTTWON TTOU TO KUKAWPa Oev Agitoupyei mmapaBéTovral

TAapaKATw KATTOIQ BAPATA TTOU UTTOPEi va AUoouV TO TTPOBANMQa :

> Tivetal éAeyxog edv £€xouv KOAANBei OAa Ta egapThpaTa .

» Tivetalr avatmodoyupliopga TnG TAAKETAG Kal gAéyxovtal OAEG Ol
KOAANOEIG pia Tpog pia. H kaAl KOAAnon amAwvel Kal yuaAidel.
Av kdtrola @avei wuypn, 10TE TPETTEl va avaleoTaBei pe TO
KoAANnTApl. H wuxph kO6AAnon Oev yuaAilel, eivar Oautn,
onuioupyei évav KOPTO yUpw ammd TOV aywyd Kal TTPOKOAAEI

TPOBAAUATA OTO KUKAWUA.
> EAéyxetal mTpooekTiKG n 6€éon kal n @opd kdBe e€LapTAuaATog,

OuyKpivovTtag Tn HE TOV Tivaka UAIKWV Kal To BewpnTiko

KUKAwpQ.
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EAéyxeTal av éxouv ToTT00eTNOEi CWOTA OAQ Ta UAIKG Kal €181KA

QUTA TTOU €XOoUV TTOAIKOTNTA, OTTWG Ol NAEKTPOAUTIKOI TTUKVWTEG.

MpéTrel va yivel TTPOOEXTIKOG EAEYXOGC WNTTWG €xel TOTTOOETNOEN
Katmoio €Edptnua otn B€on k&tmolou &GAAoOuU. e TTepiTTTWON TTOU
TO AavOaopuévo €gaptnua eival guaicbnTto, T1OTE CEKOAAIETAI ME
TPOCOXN KAl TpIv To ¢avad PaABei owoTtd otn B€on TOU, KAAS

gival va ¢ava eAeyxBei 6Tou autd gival duvaTtov .

Edv utmrdpxer €0Tw KAl n  Tapapikpl  apg@ifoAia  yia TNV
AKEPAIOTNTA TOU OUYKEKPIMEVOU UAIKOU, KaAd Ba ATav va 10
avTikataoTaBei pe Kamolo GAANo Kalvoupylo, yiaTi kTG atd Tnv
avwuaAia mou Ba dnuioupynoel oTo KUKAwMQA, UTTApXEl KAl O

@POPBOGC va KATaoTpEWEI KAl KATTOI0O AAAO.

Mivetalr €Aeyxog MATTWG €XOUV PPAXUKUKAWBEI KATTOla onueia

oTNV TTAOKETA €TTEIDN O YPAPMUEG €ival TTUKVEG .

KaBapiletal oxoAaoTIiKa Tnv TTAGKETA pe aoceTov. O KaBapliopodg
TNG TTAOGKETAG €KTOG Twv AGAAwv Ba pPonbBrocelr oto va yivel

KaAUTepn €€£€TAON yia TUXOV BPaXUKUKAWUATA, | TTAPAAEiPEIG.

livetalr €Aeyxog Tng TAONG Tpo@odooiag vyiati hge dIAQOPETIKN
Tdon amd TNV TPOTEIVOUEVN, €KTOGC Tou OTI dev Ba doBouv Ta
atmoTeAéopaTa  TTOU  avapévovTtal, UTTApXeEl APECOG Kivduvog
KATAOTPOPNG KATTOIOU €CapTAMATOG 1 KAl Tou 10iou  TOU
KUKAwpaTtog. To idlo @uolkd 1oxUel KAl yia avTioTpo®n TNG
TOAIKOTNTAG Tpo@odooiag. Aol LeBaiwbei o611 n  T1don
Tpo@odooiag eivalr n evOEIKVUOUEVN, TOTE WJTTOPEI va Yivel

TepAITEPW Olepelvnon TG BAABNG.

Fivetalr TmpooeXTIKOG €Aeyxog o€ OAeEG TIGC KOAAAOEIG KAl TIG

YEITOVIKEG TTIOTEG TOU TUTTWHEVOU KUKAWPATOG.
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> Tivetar TpooeXTIKOG €AEyX0G¢ MPATTWG €Xouv EexaoTei Ta
YEQUPWMATA .
> TiveTtal TTPOOEXTIKOG EAEYXOG OTN OUVOEON OAWV TWV EEWTEPIKWV

UAIKWYV, av é€xouv yivel 6TTwg TTPETTEI OTA AvVTioTolXa pins.

» ETmiong yivetal TpooexTIKOG €AEyX0GC MATTWG €XEl KAEi KATTOIO
amd TA €GAPTAMATA 1 TO OAOKANPwMEVO 1 n oBdovn KaATd TnVv
OUYKOAANON 1 ammd KOKK METAXEIPION Q@OU TA OUYKEKPIMEVA

eCapTiuata gival ToAU guaiocOnTa .

» Av akoAoubwvTtag autd Ta BripaTta dev AuBei To TPOBAnpa Ba
TPETTEl VA YiVEl €VAG TTIO AETTTOMEPEIAKOG EAEYXOG TNG TTAAKETAG

KaBwg Kal 6Awv Tov e€apTnUaTWY .

Epboov €xouv akoAouBnBei OAeg ol TTapatTdvw EeVEPYEIEG KAl OEV
OoupBaivel TiTmoTa amd TA TAPATAVW WOTO0O0 OPNWG TO KUKAWMQ
eCakoAouBei va pn doulevel Tap OAeg TIG TTPOOTABEIEG TTOU €XOUV
yivel, 1017e KaAd Ba ATav va yivel Jia eTTIOKEWN o€ €vav TTETTEIPAMYEVO
NAEKTPOVIKO yIa TRV €UPECT TOU TTPORANUATOG.
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13. TYMOMENO KYKAOMA KAI TOMNOOGEZIA YAIKQON

To TIPOKATAPKTIKO OXEDIO TNG TTAOGKETAG ME TO TUTTWHEVO KUKAWMA, Thv
OUYKEVTPWOTN TWV Aywywv Kal TNV TOTToAoyia Twv UAIKwv diveTal oTa oXuarta
13.1 ka1 13.2:
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=22 AN
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a— ]

@

EIKONA 13.1 . H TomoAoyia Twv UAIKWV EIKONA 13.2 To tuTmwpévo KUKAWMO TNG TTAAKETAG

H TAakéTa €ival plag OWewg Kal €XEl QTIAXTEI JE TETOIO TPOTTO WOTE
vVa PEIWVEI OTO €AAXIOTO TO KOOTOG KAl va aTTAOTIOIEl TRV TOTTOBETNON
TwV UAIKwV. Exouv xpnoigotroinBei jumpers woTe va KEPOIOCOUME TNV
MEYIOTN €UAuyloia TOU KUKAwWPaToGg. Katd tTnv mapaywyrn Tou opydavou ,
n em@aveia Tng TMAAKETAG Ba pITOpoUCE va €ival pelwpévn o€ Babpod
TTOU va TIpokaAei eviummwon .Exktog amd tnv LCD o066vn 6Aa Ta
uttOAoITTa UAIK&G PTTOpOUV €UKOAQ va ToTToBeTnBouv o€ AlyoTtepo amo 4
ivioe¢ Tou Xwpou Tn¢ TAakétag. O1 PBaceig MOLEX™  eivai
XPNOIYOTIOINMEVEG VA TTAapEXOUV XapunAd k6oTtog utmodoxng yia 1o IC .
BéBaia pia mAAkéETAa €vOG KUKAWMATOG MTTOPEI va XPNOIYOTIOIROEI
d1dpopeg Bdaoeig yia Ta ICs .
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NEIPAMATIKO MEPOX

1. AIAIPETHZ TAXHX

‘EoTw 611 £XW pia TTapoxr Taong 9V (11.X. pia utratapia 9V) kal BéAw pia 1don
MIKPOTEPN 9V . Ag utToBEooupE OTI {NTAUE piIa Taon Twy 4,5V .

O 10TT0G TT0U pag divel TNV MOUPNTH TAON €§600U Vour ivai:
Taon €£60ou=(R2/R1+ Rp) x Tdon mapoxng

To KUKAwua Ba gival TO TTAPAKATW:

‘Exoupe Vin=9V
Ri=1K

R2= 1K

Vour = (R2/R1+ R2) x VN
Vour = (1K/ 1K +1K) x 9V

Vour= %2 x9=4,5V
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DIGIT LCD GLASS PANEL
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intersjl.

Data Sheet

3 1/2 Digit, LCD/LED Display, A/D
Converters

The Intersil ICL7106 and ICL7107 are high performance, low
power, 31/2 digit A/D converters. Included are seven

segment decoders, display drivers, a reference, and a clock.
The ICL7106 is designed to interface with a liquid crystal
display (LCD) and includes a multiplexed backplane drive;
the ICL7107 will directly drive an instrument size light
emitting diode (LED) display.

The ICL7106 and ICL7107 bring together a combination of
high accuracy, versatility, and true economy. It features auto-
zero to less than 10UV, zero drift of less than 1uV/°C, input
bias current of 10pA (Max), and rollover error of less than
one count. True differential inputs and reference are useful in
all systems, but give the designer an uncommon advantage
when measuring load cells, strain gauges and other bridge
type transducers. Finally, the true economy of single power
supply operation (ICL7106), enables a high performance
panel meter to be built with the addition of only 10 passive
components and a display.

Ordering Information

ICL7106, ICL7107, ICL7107S

December 1, 2005

FN3082.8

Features

» Guaranteed Zero Reading for OV Input on All Scales
» True Polarity at Zero for Precise Null Detection

* 1pA Typical Input Current

 True Differential Input and Reference, Direct Display Drive
- LCDICL7106, LED ICL7107

* Low Noise - Less Than 15uVp_p

* On Chip Clock and Reference

* Low Power Dissipation - Typically Less Than 10mW
* No Additional Active Circuits Required

» Enhanced Display Stability

» Pb-Free Plus Anneal Available (RoHS Compliant)

TEMP. RANGE
PART NO. PART MARKING (°C) PACKAGE PKG. DWG. #

ICL7106CPL ICL7106CPL 0to 70 40 Ld PDIP E40.6
ICL7106CPLZ (Note 2) ICL7106CPLZ 0to 70 40 Ld PDIP(Pb-free) (Note 3) E40.6
ICL7106CM44 ICL7106CM44 0to 70 44 Ld MQFP Q44.10x10
ICL7106CM44Z (Note 2) ICL7106CM44Z 0to 70 44 Ld MQFP (Pb-free) Q44.10x10
ICL7106CM44ZT (Note 2) ICL7106CM44Z 0to 70 4 Ld MQFP Tape and Reel (Pb-free] Q44.10x10
ICL7107CPL ICL7107CPL 0to 70 40 Ld PDIP E40.6
ICL7107CPLZ (Note 2) ICL7107CPLZ 0to 70 40 Ld PDIP(Pb-free) (Note 3) E40.6
ICL7107RCPL ICL7107RCPL 0to 70 40 Ld PDIP (Note 1) E40.6
ICL7107RCPLZ (Note 2) ICL7107RCPLZ 0to 70 40 Ld PDIP (Pb-free) (Notes 1, 3) |E40.6
ICL7107SCPL ICL7107SCPL 0to 70 40 Ld PDIP (Notes 1, 3) E40.6
ICL7107SCPLZ (Note 2) ICL7107SCPLZ 0to 70 40 Ld PDIP (Pb-free) (Notes 1, 3) |E40.6
ICL7107CM44 ICL7107CM44 0to 70 44 Ld MQFP Q44.10x10
ICL7107CM44T ICL7107CM44 0to 70 44 Ld MQFP Tape and Reel Q44.10x10
ICL7107CM44Z (Note 2) ICL7107CM44Z 0to 70 44 Ld MQFP (Pb-free) Q44.10x10
ICL7107CM44ZT (Note 2) ICL7107CM44Z 0to 70 44 Ld MQFP Tape and Reel (Pb-freq) Q44.10x10

NOTES:

1. “R” indicates device with reversed leads for mounting to PC board underside. “S” indicates enhanced stability.

2. Intersil Pb-free plus anneal products employ special Pb-free material sets; molding compounds/die attach materials and 100% matte tin plate
termination finish, which are RoHS compliant and compatible with both SnPb and Pb-free soldering operations. Intersil Pb-free products are
MSL classified at Pb-free peak reflow temperatures that meet or exceed the Pb-free requirements of IPC/JEDEC J STD-020.

3. Pb-free PDIPs can be used for through hole wave solder processing only. They are not intended for use in Reflow solder processing applications.

1-888-INTERSIL or 1-888-468-3774 |

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Intersil (and design) is a registered trademark of Intersil Americas Inc.

Copyright Intersil Americas Inc. 2002, 2004, 2005. All Rights Reserved
All other trademarks mentioned are the property of their respective owners.



ICL7106, ICL7107, ICL7107S

Pinouts
ICL7106, ICL7107 (PDIP) ICL7107R (PDIP)
TOP VIEW TOP VIEW
v+ [40] osc 1 \J
c1 [35] osc 3 s 3] b1
(1’'s) € A1 [36] REF HI REF HI 37] 1 ,
F1 [35] REF LO [38] A1 3 (1's)
REF LO [35] F1
G1 E CREF+
c CReF* [39] G1
E1 [33] Crer c ]
[ D2 [32] commoN REF 1
COMMON [32] D2
c2 [37] INHI
INHI [37] c2
.. ) B2 [30] INLO
(10°s) 4 INLO [30] B2
A2 E A-Z AZ > (10s)
F2 [28] BUFF BUFF 2] A2
E2 [27] INT )
D3 5] V- INT [77] E2
_JeBs [25] G2 (10°s) V- %] b3
(100’s) < G2 (10’s) E B3
F3 [27] c3 o3 = e \ (100°s)
E3 [23] A3 p (100's)
(100’s) & A3 23] E3
(1000) AB4 [27] G3 s 7 (1000 AB4
minus)y POt 21] BP/GND BP/GND
G POL  miNus)
ICL7106, ICL7107 (MQFP)
TOP VIEW
8
b= 3 1oL E = O w
W W [TTRTT) I ] N 'S -
g S§58zz2R 2=
44 43 42 41
Ne 11 Y __1L_INC
NnellLL__112 1 _JG2
TesTCI I3 [—1]cC3
osc 3 ]| 4 /T JA3
[Xlo} o o | ] =1 G3
osc2CI—]| 6 — T JBP/GND
OSC1CTI 17 1 _JPOL
v+ L __1ll 8 |_1 _JAB4
DICIT 19 _1 _JE3

A1 F1 G1 E1 D2 C2 B2 A2 F2 E2 D3

Jntessil
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ICL7106, ICL7107, ICL7107S

Absolute Maximum Ratings

Supply Voltage
ICL7106, V+to V- . ...
ICL7107, V+ to GND
ICL7107,V-toGND . ... .................
Analog Input Voltage (Either Input) (Note 1)
Reference Input Voltage (Either Input). . .. .. ...
Clock Input
ICL7106
ICL7107

Operating Conditions
Temperature Range

Thermal Information

Thermal Resistance (Typical, Note 2)

8y (°CW)

............ 15V PDIP Package

............. 6V MQFP Package

............ -9V Maximum Junction Temperature

-------- V+to V- Maximum Storage Temperature Range

-------- V+to V- Maximum Lead Temperature (Soldering 10s)

(MQFP - Lead Tips Only)

..... TEST to V+

------ GND to V+ NOTE: Pb-free PDIPs can be used for through hole wave solder
processing only. They are not intended for use in Reflow solder
processing applications.

..... ®C to 70°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:

1. Input voltages may exceed the supply voltages provided the input current is limited to £+100pA.

2. 8, is measured with the component mounted on a low effective thermal conductivity test board in free air. See Tech Brief TB379 for details.

Electrical Specifications (Note 3)
PARAMETER TEST CONDITIONS | mn | TvP [ max [ unm
SYSTEM PERFORMANCE
Zero Input Reading V|y = 0.0V, Full Scale =200mV -000.0 | + 000.0] +000.0 Digital
Reading
Stability (Last Digit) (ICL7106S, ICL7107S Fixed Input Voltage (Note 6) -000.0 | £ 000.0] +000.0 Digital
Only) Reading
Ratiometric Reading VN = VREF, VREF = 100mV 999 999/10 1000 Digital
00 Reading
Rollover Error -ViN = +Viy =200mV - 0.2 1 Counts
Difference in Reading for Equal Positive and Negatie
Inputs Near Full Scale
Linearity Full Scale = 200mV or Full Scale = 2V Maximum - +0.2 11 Counts
Deviation from Best Straight Line Fit (Note 5)
Common Mode Rejection Ratio Vem = 1V, VN = 0V, Full Scale = 200mV (Note 5) - 50 - MVIV
Noise V)N = 0V, Full Scale = 200mV - 15 - '\
(Peak-To-Peak Value Not Exceeded 95% of Time)
Leakage Current Input ViN = 0 (Note 5) - 1 10 pA
Zero Reading Drift V|y =0, 0°C To 70°C (Note 5) - 0.2 1 pv/ec
Scale Factor Temperature Coefficient VN = 199mV, 0°C To 70°C, - 1 5 ppm/°C
(Ext. Ref. 0ppm/X°C) (Note 5)
End Power Supply Character V+ Supply VN = 0 (Does Not Include LED Current for ICL7107) - 1.0 1.8 mA
Current
End Power Supply Character V- Supply Current] ICL7107 Only - 0.6 1.8 mA
COMMON Pin Analog Common Voltage 25kQ Between Common and 2.4 3.0 3.2 \%
Positive Supply (With Respect to + Supply)
Temperature Coefficient of Analog Common 25kQ Between Common and - 80 - ppm/°C
Positive Supply (With Respect to + Supply)
DISPLAY DRIVER ICL7106 ONLY
Peak-To-Peak Segment Drive Voltage V+ =to V- =9V (Note 4) 4 55 6 \%
Peak-To-Peak Backplane Drive Voltage
FN3082.8
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ICL7106, ICL7107, ICL7107S

Electrical Specifications (Note 3) (Continued)

PARAMETER | TEST CONDITIONS | mn | 1ve | max | unir
DISPLAY DRIVER ICL7107 ONLY
Segment Sinking Current V+ =5V, Segment Voltage = 3V
Except Pins AB4 and POL 5 8 - mA
Pin AB4 Only 10 16 - mA
Pin POL Only 4 7 - mA
NOTES:

3. Unless otherwise noted, specifications apply to both the ICL7106 and ICL7107 at Ty = 25°C, fo| ocK = 48kHz. ICL7106 is tested in the circuit
of Figure 1. ICL7107 is tested in the circuit of Figure 2.

4. Back plane drive is in phase with segment drive for “off” segment, 180 degrees out of phase for “on” segment. Frequency is 20 times conversion
rate. Average DC component is less than 50mV.

5. Not tested, guaranteed by design.
6. Sample Tested.

Typical Applications and Test Circuits

P

DISPLAY

C1=0.1pF
Co = 0.47F
C3=0.22pF
Ca = 100pF
Cs = 0.02uF
R1 =24kQ
Ra = 47kQ
R3 =100kQ
R4 = 1kQ
R5 = 1MQ

FIGURE 1. ICL7106 TEST CIRCUIT AND TYPICAL APPLICATION WITH LCD DISPLAY COMPONENTS SELECTED FOR 200mV FULL
SCALE

+
o
<
+
]

-5V

C1=0.1pF
C2 =0.47uF
C3=0.22uF
C4 = 100pF
Cs5 = 0.02uF
Rq = 24kQ
R2 = 47kQ
R3 = 100kQ
R4 = 1kQ
R5 = 1MQ

FIGURE 2. ICL7107 TEST CIRCUIT AND TYPICAL APPLICATION WITH LED DISPLAY COMPONENTS SELECTED FOR 200mV FULL
SCALE

FN3082.8
Jntersil



ICL7106, ICL7107, ICL7107S

Design Information Summary Sheet

« OSCILLATOR FREQUENCY

fosc = 0.45/RC
Cosc > 50pF; Rpgc > 50kQ
fosc (Typ) = 48kHz

* OSCILLATOR PERIOD
tosc = RC/0.45

« INTEGRATION CLOCK FREQUENCY
fcLock = fosc/4

* INTEGRATION PERIOD
tiNT = 1000 X (4/fosc)

* 60/50Hz REJECTION CRITERION
tiNT/t60Hz O tiNT/te0Hz = Integer

« OPTIMUM INTEGRATION CURRENT
IINT = 4PA

* FULL SCALE ANALOG INPUT VOLTAGE
ViNFs (Typ) = 200mV or 2V

* INTEGRATE RESISTOR

- INTEGRATE CAPACITOR

- L)

+ INTEGRATOR OUTPUT VOLTAGE SWING

_ (g )Nt
Vint - CinT

« ViNT MAXIMUM SWING:

(V- +0.5V) < VINT < (V+ - 0.5V), VT (Typ) = 2V

DISPLAY COUNT

ViN
COUNT = 1000 XN

VREF

CONVERSION CYCLE

tcyc = tcLock x 4000
tcyc = tosc X 16,000

when fosc = 48kHz; tcyc = 333ms

COMMON MODE INPUT VOLTAGE

(V-+1V) <y < (V+-0.5V)

AUTO-ZERO CAPACITOR

0.01uF < Cpaz < 1WF

REFERENCE CAPACITOR

0.1uF < CREef < 1WF

Vcom

Biased between Vi and V-.

Vcom =V+-2.8V

Regulation lost when V+ to V- <=6.8V

If Voo is externally pulled down to (V+ to V-)/2,
the Vcowm circuit will turn off.

ICL7106 POWER SUPPLY: SINGLE 9V
V+-V-=9V

Digital supply is generated internally

VGND =V+-4.5V

ICL7106 DISPLAY: LCD

Type: Direct drive with digital logic supply amplitude.

ICL7107 POWER SUPPLY: DUAL 5.0V

V+ = +5V to GND
V- =-5V to GND
Digital Logic and LED driver supply V+ to GND

ICL7107 DISPLAY: LED
Type: Non-Multiplexed Common Anode

Typical Integrator Amplifier Output Waveform (INT Pin)

AUTO ZERO PHASE
(COUNTS)
2999 - 1000

1
1
SIGNAL INTEGRATE ! DE-INTEGRATE PHASE
PHASE FIXED I 0 - 1999 COUNTS
1000 COUNTS 1
1
1
'

»a o a
L L >

TOTAL CONVERSION TIME = 4000 X cocK = 16,000 X togc

1
1
1
1
1
1
1
'
&
<

FN3082.8
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ICL7106, ICL7107, ICL7107S

Typical Applications Application Notes
The ICL7106 and ICL7107 may be used in a wide variety of
configurations. The circuits which follow show some of the

possibilities, and serve to illustrate the exceptional versatility

NOTE # DESCRIPTION
AN016 |“Selecting A/D Converters”

of these A/D converters. ANO017 [“The Integrating A/D Converter”
The following application notes contain very useful ANO18  [“Do’s and Don’ts of Applying A/D Converters”
information on understanding and applying this part and are AN023 |“Low Cost Digital Panel Meter Designs”

available from Intersil Corporation. -
ANO032 [“Understanding the Auto-Zero and Common Mode

Performance of the ICL7136/7/9 Family”

ANO046 |“Building a Battery-Operated Auto Ranging DVM with thg
ICL7106”

AN052 |“Tips for Using Single Chip 31/2 Digit A/D Converters”

AN9609 [“Overcoming Common Mode Range Issues When Using
Intersil Integrating Converters”

Typical Applications
TO PIN 1 s —_— TO PIN 1 g———
oscHt 100kQ osc1 g T00kQ
osc2 osc 2 [3——W"r———¢
oscs F—— SeTVmer 05¢ 3 [F———fb——  seTvp
TEST 100pF / = 100mV TEST [37] 100pF / =100mV
REF HI 3 REF HI [36} 3
REF LO M—Wy REF LO [35] MWr—MW—s—0 *+5V
1kQ  22kQ 1kQ  22kQ
c c 34
REF L X e T
CREF CREF F
COMMON 1MQ . COMMON E—I' 1MQ +
- AAA -~ - AA,
anNL:I)I X ootpF | N W B i TS
¢ ° INLO |35} 04T M °
A-Z A-Z 23—'
i Yarka !
BUFF = BUFF [2g———A—¢ 1
T ] T ———
V- v-[3 0.22F ! o0 -5V
1
G2 G2 E 1
c3 c3 E 1
TO DISPLAY TO DISPLAY 1
Gs 3 :
TO BACKPLANE GND le ......... .
Values shown are for 200mV full scale, 3 readings/sec., floating Values shown are for 200mV full scale, 3 readings/sec. IN LO may
supply voltage (9V battery). be tied to either COMMON for inputs floating with respect to

supplies, or GND for single ended inputs. (See discussion under
Analog COMMON).

FIGURE 11. ICL7106 USING THE INTERNAL REFERENCE FIGURE 12. ICL7107 USING THE INTERNAL REFERENCE

FN3082.8
Jntersil



ICL7106, ICL7107, ICL7107S

Typical Applications (continued)

TO PIN 1 ey

—_— —_
osc1 [ig 700K osc 1 [ag} 00K
osc2 [3 osc 2 [39 ]
OSC 3 |3 SET VRer OSC 3 |38] SET VRer
TEST 37 100pF / =100mV TEST [37] 100pF / =100mV
REF HI [36} REF HI [36}
361
REF LO [35} ‘,*,‘ﬁ‘,‘,‘ AA=8=0 V + REF LO [35} ‘,*,‘. AN——0 *+5V
= kQ 10kQ | 10kQ = 1kQ  100kQ
CRrer |3 C 34
. 33_"' 0.1yF P rer [— 0.1F R sy
rer BF—T 1.2V (ICL8069) Crer [33—T
comwmon [33 1Mo . COMMON |3t 1MQ .
a AAA - 1 o AAA
IN HI [37] Wy ° IN HI 37} — Wy o
IN LO [30} o o INLO [3 20k N
0-4HF 1 - kS, 0aE o °
AZ P—— 7 [ ]
47kQ ! Az 2 47kQ <&
INT E_"_ INT E_"_
v. 3 0.22uF ! oV- v. B3 0.22uF 0.5V
el 1 ad - 1259 -
G2 [23 ' G2 [
c3 [2 1 c3 [2
EZ| TO DISPLAY 1 EZ| TO DISPLAY
A3 |23 ' A3 [23
1
Gs [23 ' a3 23
GND EI__L ......... a GND Ej

Since low TC zeners have breakdown voltages ~ 6.8V, diode must
be placed across the total supply (10V). As in the case of Figure 12,
IN LO may be tied to either COMMON or GND.

IN LO is tied to supply COMMON establishing the correct common mode
voltage. If COMMON is not shorted to GND, the input voltage may float
with respect to the power supply and COMMON acts as a pre-regulator
for the reference.lf COMMON is shorted to GND, the input is single
ended (referred to supply GND) and the pre-regulator is overridden.

FIGURE 13. ICL7107 WITH AN EXTERNAL BAND-GAP
REFERENCE (1.2V TYPE)

TO PIN 1 gy

FIGURE 14. ICL7107 WITH ZENER DIODE REFERENCE

—_— —_ TO PIN 1 ¢——

osc1 [} 100kQ osc1 [a TR
0SC 2 |3 ) 0SC 2 E—M—
OSC 3 |3 I SET VRef 0osc3 E_"_ SET VREer
TEST [37] 100pF / =1V TEST |37 100pF /=100mV
REF HI E * REF HI E—*
ner Lo 13 Lo - wer Lo g T
Crer 3 25kQ  24kQ Crer [F——y_
F— 0.14F c 0.1|JF.+
Crer [—T REF [Pp—T 1.2V (ICL8069)
comwon |33 MO . COMMON [F}F——¢ MO .
AAA
INHI E— INHI E o VVv °IN
0.01UF
nwo B 0.01pF IN INLO E_Omr_'t_o
L, 0.047F ———e—o0 Az [ Y -
A-Z E_"_ 47kQ
470kQ BUFF E—M—.
BUFF E—M—q. INT
INT E_"_ v wﬂ 0'2|2|“F
v- 23 0.22uF o V- " EEX
1 e G2 E
= cs |73 TO DISPLAY
c3 |2
ezl TO DISPLAY A3 I
A3 23 633
G329 GND [Z7}
BP/GND [21] =

An external reference must be used in this application, since the
voltage between V+ and V- is insufficient for correct operation of the
internal reference.

FIGURE 15. ICL7106 AND ICL7107: RECOMMENDED

COMPONENT VALUES FOR 2V FULL SCALE FIGURE 16. ICL7107 OPERATED FROM SINGLE +5V

FN3082.8
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ICL7106, ICL7107, ICL7107S

Typical Applications (continued)

—_—— TOPIN 1 V+
OSC1 |4 50RO
0SC 2 E—M—.
0OSC3 |3

TEST 100pF

REF HI
REF LO

CREF
CREF
COMMON
INHI
INLO
A-Z
BUFF
INT
V-
G2
c3
A3
G3
GND

0.22LF

TO DISPLAY

The resistor values within the bridge are determined by the desired
sensitivity.

FIGURE 17. ICL7107 MEASUREING RATIOMETRIC VALUES
OF QUAD LOAD CELL

V' osc1
0sCc 2
0sCc 3
TEST
REF HI

REF LO
CREF
CREF

COMMON
INHI
INLO
A-Z
BUFF
INT
V-
G2
c3
A3
G3
BP

B

N EEEEEEE

[

v

TO LOGIC
Vee

-
o

LOGIC
GND

<

o/RANGE | [ ==t ([
-

l—CE_ !

U/RANGE
CD4023 OR q
74C10 CD4077

FIGURE 19. CIRCUIT FOR DEVELOPING UNDERRANGE AND
OVERRANGE SIGNAL FROM ICL7106 OUTPUTS

| DG

<
&2 > 22kQ
Crer 100kQ 1MQ |3
0.1pF 100kQ 220kQ ==
CREF F A'A'A'\ A'A'A' ﬁ
common [33 X v,
IN HI ZERO SILICON NPN
Lo FRC0tHF = ADJUST] | mPs 3704 OR
& 0.471F SIMILAR
AZ (2 1 47kQ =
BUFF [ M =
INT =
v- [ 0.22uF T
G2 g
c3
3 TO DISPLAY
A3 I
63 3
BP [Zf]————» TO BACKPLANE

A silicon diode-connected transistor has a temperature coefficient of
about -2mV/°C. Calibration is achieved by placing the sensing
transistor in ice water and adjusting the zeroing potentiometer for a
000.0 reading. The sensor should then be placed in boiling water
and the scale-factor potentiometer adjusted for a 100.0 reading.

FIGURE 18. ICL7106 USED AS A DIGITAL CENTIGRADE

THERMOMETER
+5V
7] v+ ™~ osc1 [aq]
Z] D1 osc 2 [39]
[3] c1 osc 3 [3§
[7] B1 TEST [37]
[5] A1 REF HI [36]
6] F1 REF LO [33]
TO LOGIC £
Vec 61 Crer [
g E1 Crer [33
12kQ D2 common [37]
<
The LM339 is required to c2 INH [37]
ensure logic compatibility B2 INLO ﬂ
with heavy display loading. A2 A-Z E
LM339 F2 BUFF [2§]
r==n
I E2 INT [27]
| 1 D3 v- [23-ov-
] | 6 B3 G2 |2
O/RANGE EE|
N F3 cs 9
1 } ol
4r g E3 A3 [23]
] ] ' 3 AB4 a3 22
URANGE L POL 5 Fih
cp4230r | ¢
74C10 --ie

I:u
vy

8

=

o
i—

FIGURE 20. CIRCUIT FOR DEVELOPING UNDERRANGE AND
OVERRANGE SIGNALS FROM ICL7107 OUTPUT

Jntessil
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ICL7106, ICL7107, ICL7107S

Typical Applications (continued)

—~V ot TOPIN1 « ’
- 100kQ
osc 2 [39 b == 10pF SCALE FACTOR ADJUST
osc3 [ T / (VREr = 100mV FOR AC TO RMS)
TEST [37] 100pF / sur CA3140 Lg 100k0
+
REF HI [35} Y . |—< ) ACIN
REF LO [35} My My 1N914
Crer [Bll——m. | a2 v Wr
CReF F . J- \A A4 l J- 2.2M
COMMON 33— 10F 10kQ S ==1uF S10kQ == 10F
INHi [37] ]- 4.3kQ ) T 1 T
INLO |30 9 ¢ AN ¢ o—i|
A-Z g_"ﬂ 0.22uF
47kQ + ——
Nt [Z3 T - (FOR OPTIMUM BANDWIDTH)
v- 3 o22F |
G2 |2
c3 |2
EZ| TO DISPLAY
BP [2]}————p TO BACKPLANE
Test is used as a common-mode reference level to ensure compatibility with most op amps.
FIGURE 21. AC TO DC CONVERTER WITH ICL7106
+5V
|_ hd |_ DM7407 LED
SEGMENTS
ICL7107 D‘ 130Q
E 1300
E 130Q
[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ]
FIGURE 22. DISPLAY BUFFERING FOR INCREASED DRIVE CURRENT
FN3082.8
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ICL7106, ICL7107, ICL7107S

Dual-In-Line Plastic Packages (PDIP)

E40.6 (JEDEC MS-011-AC ISSUE B)

40 LEAD DUAL-IN-LINE PLASTIC PACKAGE
E1
INDEX INCHES MILLIMETERS
AREA
SYMBOL MIN MAX MIN MAX | NOTES
E B A - 0.250 - 6.35 4
-A-
«——D—> A1 0.015 - 0.39 - 4
BASE A2 0.125 0.195 3.18 4.95 -
PLANE
Y v A B 0.014 | 0022 | 0356 | 0558 -
SEATING —
PLANE_:I | A L B1 0.030 0.070 0.77 1.77 8
D1 € pq + C 0.008 0.015 0.204 0.381 -
D1
B1 e D 1.980 2.095 | 50.3 53.2 5
ec>»
B - D1 0005 | - 013 - 5
0.010 (0.25 C|]A|B
( )@I I I @ E 0.600 0.625 | 15.24 15.87 6
NOTES: E1 0.485 0.580 | 12.32 14.73 5
1. Controlling Dimensions: INCH. In case of conflict between English e 0.100 BSC 2.54 BSC -
and Metric dimensions, the inch dimensions control. A 0.600 BSC 1524 BSC 6
2. Dimensioning and tolerancing per ANSI Y14.5M-1982.
) . P . o ) e - 0.700 - 17.78 7
3. Symbols are defined in the “MO Series Symbol List” in Section 2.2
of Publication No. 95. L 0.115 0.200 293 5.08 4
4. Dimensions A, A1 and L are measured with the package seated in N 40 40 9
JEDEC seating plane gauge GS-3. Rev. 0 12/93

5. D, D1, and E1 dimensions do not include mold flash or protrusions.
Mold flash or protrusions shall not exceed 0.010 inch (0.25mm).
6. Eand are measured with the leads constrained to be per-
pendicular to datum .
7. e and ec are measured at the lead tips with the leads uncon-
strained. ec must be zero or greater.
8. B1 maximum dimensions do not include dambar protrusions. Dam-
bar protrusions shall not exceed 0.010 inch (0.25mm).
9. N is the maximum number of terminal positions.
10. Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3, E28.3,
E42.6 will have a B1 dimension of 0.030 - 0.045 inch (0.76 - 1.14mm).

FN3082.8
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ICL7106, ICL7107, ICL7107S

Metric Plastic Quad Flat pack Packages (MQFP)

-t D L
Q44.10x10(JEDEC MS-022AB ISSUE B)
44 LEAD METRIC PLASTIC QUAD FLAT PACK PACKAGE

INCHES MILLIMETRES
SYMBOL| MIN MAX MIN MAX | NOTES
A - 0.096 - 245 -
A1 0.004 0.010 0.10 0.25 -
A2 0.077 0.083 1.95 2.10 -
b 0.012 0.018 0.30 0.45 6
b1 0.012 0.016 0.30 0.40 -
D 0.515 0.524 13.08 13.32 3
D1 0.389 0.399 9.88 10.12 4,5
E 0.516 0.523 13.10 13.30 3
e E1 0.390 0.398 9.90 10.10 4,5
L 0.029 0.040 0.73 1.03 -
N 44 44 7
SEATING e 0.032 BSC 0.80 BSC -
A ;LANE Rev. 2 4/99
NOTES:
+ o % 1. Controlling dimension: MILLIMETER. Converted inch
120.16° \ [-C- | dimensions are not necessarily exact.
% MIN =] |¢| 0.20 @l Cl A_B@|D© 2. All dimensions and tolerances per ANSI Y14.5M-1982.

3. Dimensions D and E to be determined at seating plan.

0.008
(o]
0° MIN = T _>| b

4. Dimensions D1 and E1 to be determined at datum plane

-
] A2
0°-7° + At b1 -H-1.
i i i i 5. Dimensions D1 and E1 do not include mold protrusion.
+ 0.13/0.17 Allowable protrusion is 0.25mm (0.010 inch) per side.
0.005/0.007
_>| L > 120-16° T 6. Dimension b does not include dambar protrusion. Allowable
dambar protrusion shall be 0.08mm (0.003 inch) total.
BASE METAL 7. “N” is the number of terminal positions
WITH PLATING 0.13/0.23
0.005/0.009

All Intersil U.S. products are manufactured, assembled and tested utilizing ISO9000 quality systems.
Intersil Corporation’s quality certifications can be viewed at www.intersil.com/design/quality

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design, software and/or specifications at any time without
notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and
reliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see www.intersil.com

FN3082.8
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] Discrete POWER & Signal
FAIRCHILD Technologies
]

SEMICONDUCTOR ™

BC547

BC547A
BC547B
BC547C

E TO-92

NPN General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced from
Process 10. See PN100A for characteristics.

AbSOIUte MaXimum Rati ngS* TA = 25°C unless otherwise noted

Symbol Parameter Value Units
Veeo Collector-Emitter Voltage 45 \%
Vees Collector-Base Voltage 50 \
Vego Emitter-Base Voltage 6.0 \

I Collector Current - Continuous 500 mA
Ty Tstg Oberatina and Storaae Junction Temperature Ranae -55 to +150 °C

*
These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
NOTES:

1) These ratings are based on a maximum junction temperature of 150 degrees C.
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

Thermal Characteristics TA = 25°C unless otherwise noted

Symbol Characteristic Max Units
BC547/A/B/C
Po Total Device Dissipation 625 mwW
Derate above 25C 5.0 mW/°C
Royc Thermal Resistance, Junction to Case 83.3 °C/W
Reua Thermal Resistance. Junction to Ambient 200 °‘CW

© 1997 Fairchild Semiconductor Corporation 547ABC, Rev B
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Electrical Characteristics

NPN General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max | Units
OFF CHARACTERISTICS
V@riceo Collector-Emitter Breakdown Voltage | Ic=1.0 mA, =0 45 V
V(gr)ceo Collector-Base Breakdown Voltage lc=10pA, le=0 50 \
V(srices Collector-Base Breakdown Voltage lc=10pA, =0 50 V
V sriEs0 Emitier-Base Breakdown Voliage le=10 pA, Ic=0 6.0 V]
lceo Collector Cutoff Current Veg =30V, =0 15 nA
Veg =30V, =0, T, =+150°C 5.0 LA
ON CHARACTERISTICS
hee DC Current Gain Vee=5.0V,=2.0mA 547 110 800
547A 110 220
547B 200 450
547C 420 800
VeEsat) Collector-Emitter Saturation Voltage | Ic =10 mA, E=0.5 mA 0.25 \Y
Ic =100 mA, E=5.0 mA 0.60 \
Veeon) Base-Emitter On Voltage Vee=5.0V, =2.0mA 0.58 0.70 \Y
Vee=5.0V, L. =10 mA 0.77 V
SMALL SIGNAL CHARACTERISTICS
hte Small-Signal Current Gain lc=2.0mA, Ve =50V, 125 900
f=1.0 kHz
NF Noise Figure Vee=5.0V, Ic =200 pA, 10 dB
Rs=2.0kQ, f=1.0 kHz,
By =200 Hz

o.v¥s08/49.vs04 /v.iysOd / LySO9g



— A 1D r—

Vl-302—DP Vi-302-2

Pitch 2.54 x 19 = 48,26

DIGIT HEIGHT 12.7 mm {0.5™)

'“'I H
40 . r 1 i Ha.| Seoment [Pn Mo, | Segment (Fin Mo, | Segtnt [P Mo} Segrmart
T QO " E - 21 . 1A M aF
oo T — e = [ Y = 1z 308 2 IF E2 G
[ Lo gar ‘ r. N ! ' e o | = a2 % = =
Ly = o
x b l S, S, ] E « o 4 NG 14 0 2¢ 8 M HC
Q- ’ ! ’ ' ' ! ’ i -0t B [ 15 2c 5 2A a5 uG
]__]_ = "an? x I s HC is 200 2 o 3 HC
S IR . S | 7 e It 1E zr G 37 ne
J. a L0¢ t8 10 28 L 34 1LOaar H
45 7 20 ' =‘Q ] 1€ 19 c 2 38 E) T
508 -2 -DP 10 0 ] 18 o) 3A +0 COsd f
DRIVER: Interzil ICL7106, Teledyne 7106 .
TYPICAL ELECTRO-OQPTICAL CHARACTERISTICS
FLno Tt COMMERCIAL (S) TN EXTENDED (W) SUPERTWIST
PARAMETER Multiple x{LV} Futtiptex(Hiv) Y Multiplex(HY) W | w | Hy lHvw
Orive Method State v u3 H r4 3 L] ms S Y] i1 1" 111 18 ulg s g™
Operating Temperature ¢ |-~ 0~% -0 ~& 0~5) | —G~8¢ D~y -A3~50 -19~10 | -2~
Storage Temperature , b -A-0 200 =X~ - -8 -~ ~0~0 | A0~85
Qperating Vohage [ZS‘C).I ¥ 1a 31 33 42 o 13 30 39 12 i 16 180 -] a2 92
fra X0 00 Foil Y] Lo L] 50 a JEﬂ %0 ki)
Rise Tine aSec
=C 12 12 k2] 1w L] B It 120 150 120 r:y)
[ =0 0 10 55) W3 ne 20 L) & “ “
Decay Time G . :
a'Cc | 120 20 15 33 x 0 - [y 1% 0 120
Temperature Coslficient (0~~40°Cjv_ | =T —_— -0 -5 -1G - -15 —
Operating Frequency Range we | 2 @-1 100 [ 20-30 30 @10 60-120 &30
Capacitance e 0 . (4] e 10
O Resistance M0 i Y 100
Contrast Ratio 14 19 L at =3
Curreat Conswmplion (Per Active Areal | pFanm? 15 b 12

For ofer Asds, please corsull VARITROMX

[ A0 Temperalee compensation, teve volage of Mtpiexed captay must be adjusted for Oplmum aperaton in N2 exliema 1emparaie ranges

¥ Mugmom OO Vollage afowatie al 50 mv
1 Gas

LCDO12VT-ND
VI-302-DP-RC-S
LCDO 1 2FVT-ND
VI-302-DP-FC-§




DISPLAY MODEL NUMBER NOTATION

VIM 808( )-DP7.5-RC-5-HV45 -

G- N-12 - FM - REMARKS

APPLICATI OJ L (Cptional)

Dlank - waieh FIRST MINIMUM

[ Calcuiator ftank : 2nd minimum

IG ié‘rsa';ﬁem VIEWING DIRECTION
i Blank : 6 o'dock

DRIVE SCHEME 12: 12 o'clack

Blank : Stalic . 3 :3o'ciock, ete.

M : Mufliplex MODE

MODEL NUMBER ——— Blank : Positive

{ ) : Version No_ (if any} N : MNegalive

CONNECTOR TYPES STN MODE

t : Pintype (Pins not Suppied) g; g_rlce:nlYellow

2 : Elastomeric (Zebra) lype 3 _._Bi_ve Noqai

BP : DIL pins + pin length (Blank 1 6.35) 'Bla'nk U?l'tgq egalive)

POLARIZER GRADE

RC : Commercial Refiective

FC : -Commercial Transfiective

TC : Commercial Transmissive

RH : Rellective, high s1ability

FH : Transilective, high siability

TH : Transmissive, high stability

NP ; No Polarizer .

S : Separale Polarizer (non-atiached)

DRIVE VOLTAGE

LV : 3.1V for Mullipicxing”
voltage {xx.x}

HV @ 3.9 - 4.7V for Multiptexing

voltage {xx.x}

FLUID

* NOTE: Wide temperature liuid requires higher voltage of drive (See P.21)

S : Slandard
W : Wide temperature”

P ey

I P S

Eah

{

e ity

CONNECTOR TYPES **

=~ 8.25mm

N ot

- X contact surface \ —
3
&
; " H : |
Pe) a £
£
m <
VIEW DIRECTION ‘l' T ;
o - -op

for elastomer or

zebra

_ Furpins or
Clip-on-connecior

Epoxy DIL Pins

NQTE: For DP, Standard pin leagth 6.35 mm [0.257). Maximum 14.5 mm, pin pitch 2.54 mm
For other Types of pins and pin pilch, please referto P20

SN

0
foa

SECMENT NOTATION

7 SEGMENT

L & G
F > C
L

£ V43 &

14 SEGMENT

16 SEGMENT

At Az

0 DP

(Dl number stans feom right jo lefy

e e h Lt it el G Wil m imm e L he, T ogagown sin vt L

18 = lesels and Zebras fae zebica-type LCDs and Feanipanel Bezels for pin-type 1CDs ace availabie {or maost popular plass sizes.

[ ML L L TT Ty



ONCONIROLLED  DOCUMENT SC:1 PART NUMBER REV.
LCD—S3X1CH0TF /B

PRELIMINARY IN P/N DIR

r—— 50.80 [2.000]

1.00 [0.0391 __

MAX. T 4972 [18001 ____ _ —=— 1,10 [0.043]
VA 110 [0.043] —=—H—
o - |
— ! V
30,48 [1.200] 10.00 [0.394] I Ls 16.51 [0.650] 2286 [0.900] 33.1810.50
' ' MAX. = VA, ' ' [1.306+0.020]
1 [m} O ] L

)
S -

280 [0.1101 MAX, — ——L
— 6.33 [0.2501]

|

1.27 [0.0501

PADS
127 100507 __ 254 x 19=
@ PLSO 48.26 [1.900]
CHARACTERISTICS
FLUID TYPE: N
DIGIT_DETALL PNNO.| 1|2 |3 4[5[6]7]|8]|9]10 BACKGROUND COLOR: | GRAY
4* SEGMENT |COM| K [1BC|{N/C|N/C|[N/C|N/C|DP1| 2E | 2D VIEWING DIRECTION: 5:00
K; F B 1270 (05003 PINNO. [ 1112 [13 [ 14 [15[16 |17 [18]19]20 TISPLAY MODE: TRANSELECTVE
m] o o PIN NGO, | 2122|2324 (2535|2627 |28]|29]3¢C OPERATING TEMP. 0'C 10 50C
DP1 P2 pP3 D SEGMENT | 4A | 4F | 4G | 3B | 3A | 3F | 3G [N/C| 2B | 2A STORAGE TEMP. 290C 10 70C
DG 1 DIG2 D63 DG 4 PINNO. [ 31|32 33| 34| 353637383940 DRVING METHODE: STATIC
SEGMENT | 2F | 2G IN/C[N/CIN/CIN/CIN/C| LB |[N/C|COM CONNECTION TYPE: 40 PINS

UNCONTROLLED DOCUMENT

*UNLESS OTHERWSE SPECFED TOLERANGES PER DECIMAL PRECISON ARE: X=£1 (£0.038), XX=105 (0.020), XXX=10.25 (10.010), XXXX=20.127 (+0.005). LEAD SZE=H095 (£0.002), LEAD LENGTH=20.75 (0030, NN= HOCoNAL PRECBIDN ypy - 080 o rision

CONFIDENTIAL_INFDRNATION . 290 E. HELEN ROAD
REV. PART NUMBER THE INFORATION CONTANED IN TH/S DOCINENT 5 THE prorerry o | A A 0 PBALATINE. IL  B60067—B6976
LUMEX NC.  EXCEPT AS SPECIFICALLY AUTHORIZED IN WRTING BY LUMEX | e S sl o PHONE: +1.847.359.2790
LCD—S3XT CE)OTI—_/B ING., THE HOLDER OF THIS DOGUMENT SHALL KEEP ALL INFORMATION | - ;. T1.847.559.
CONTANED HEREIN CONFIDENTIAL AND SHALL PROTECT SANE IN WHOLE OR Us WEB: www.lumex.com
IN PART FROM DISCLOSURE AND DISSEMNATION TO ALL THIRD PARTIES. | TR . TW WEB: www.lumex.com.tw

OUR NANY YEARS QF EXPERIENCE DATA ACCUNLULATIDN INDICATE THAT PAGE: 1 OF 1

SOLDER HEAT IS A MAOR CAUSE OF EARLY AND FUTURE FAILURE.
TN, TRANSFLECTIVE, 40 PINS. PLEASE. PAY KTIENTION T0 YQUR SOLDERING PROCESS. or SCALE:  N/A

0.50" CHARACTER HEGHT, 3 1/2 DIGIT LCD GLASS, BELIASLITY NOTE DRAWN BY: |CHECKED BY: |APPROVED BY:]DATE: 5.29.02




gﬁ (%F%)EE)%Q% 3.5

) Nl
Slal 5t as
J.40
2.54 - = MIN VA, 45,72 .
40 1

1 20
)
1
w
Pt 1 _ _
T LA T
. 127 ™ _|
- PITCH 2.24 X 19 48.26 !
& E

o .
G

'PIN NUMBER | SEGMENT | PIN NUMBER
COM 21

- 22
B-C 23
NC 24
NC 25
NC 26
NC 27
4DP 28
3E 29
3D 30

BEooNoGAEN



ONCONIROLLED  DOCUMENT

40

9080 [2.000] ——
~— 43.72 [1.800]1 CV.A) —=

}

I war >
12,70 105007 %Q ) g@
+ EN(RR(=DAC

1 22.86 [0.900]1

1.32 [0.060]
PITCH

1.27 [0.0301 —-L

294 x 19=48.26 [1.900]

DIGIT_DETAIL
X S S $—4
O Ca FIIG| (B
=P u : C12.70 [0.5003
X NoIN gleN g™y
DR DF2 [P3
DIG 1 DIG 2 DIG 3

—-I I—— 1.02 [0.0401

1.10 [£0.0431] 4—‘

SC:1

PART NUMBER

LCD—S3X1C50TF /A

REV.

D U 16,51 [0.6501 <(V.A) | 30.48 [1.200]
N {
20
2.80 [01101 MAX. —=

PNNO.| 1|2 |3[4|5[6]|7| B 9]0
SEGMENT [COM[ Y | K |[N/GIN/G|N/CIN/G| DP1 | 1E [ 1D
PINNO. | 11|12 [13[14[15[16|17 | 18 | 18|20
SEGMENT [ 1C [DP2| 2E | 2D | 2€ |[DP3| 3E| 3D [3C| 3B
PN NO. [ 21[22 |23 (24| 25[26|27| 28 | 28|30
SEGMENT | 3A [ 3F [ 36| 2B | 2A | 2F [ 2G | COL [ 1B | 1A
PIN NO. | 31|32 |33[34|35[36|37| 38 |30]40
SEGMENT [ 1F | 16 [N/C|N/C[N/C|N/C[OVERLO BAT| X |COM

—

(—

PRELIMINARY IN P/N DIR

~— 1.10 [0.0431]
—

33.00 [1.299]

G |
— Less [0,250]

CHARACTERISTICS
FLUID TYPE: N
BACKGROUND COLOR: | GRAY
VIEWING DIRECTION: 6:00
DISPLAY MODE: TRANSFLECTIVE
OFERATING VOLTAGE: | 3.0 VOLTS A.C.
OPERATING TEMP. 0'C T0 50C
STORAGE TEMP. =20°'C T0 70'C
DRIVING METHODE: STATIC
CONNECTION TYPE: 40 PINS

UNCONTROLLED DOCUMENT

*UNLESS OTHERWSE SPECFED TOLERANGES PER DECIMAL PRECISON ARE: X=£1 (£0.038), XX=105 (0.020), XXX=10.25 (10.010), XXXX=20.127 (+0.005). LEAD SZE=H095 (£0.002), LEAD LENGTH=20.75 (0030, NN= HOCoNAL PRECBIDN ypy - 080 o rision

REV. PART NUMBER

LCD—-S3X1C50TF /A

0.50" CHARACTER HIEGHT, 3 1/2 DIGIT LCD GLASS,

CONFIOENTIAL INFDRNATION

THE INFORMATION CONTANED IN THIS DOCUMENT IS THE PROPERTY OF
LUMEX NG, EXTEPT AS SPECIFICALLY AUTHORIZED IN WRITNG BY LUMEX
ING., THE HGLDER OF THIS DOGUMENT SHALL KEEP ALL INFORMATIGN
CONTANED HEREIN CONFIDENTIAL AND SHALL PROTECT SAME IN WHOLE OR
IN PART FROM DISCLOSURE AND DISSEMINATIDN TO AL THIRD PARTIES.

RELIABILITY NOTE

F Fim &2
B Yo e

290 E. HELEN ROAD
PALATINE, IL 60067—6976
PHONE: +1.B847.359.2790
UsS WEB: www.lumex.com
TW WEB: www.lumex.com.tw

QIR NANY YEARS OF XN oy nocare e | DRAWN BY: | CHECKED BY: JAPPROVED BY:[DATE:  5.29.02
IN. TRANSFLECTIVE, 40 PINS SOLDER HEAT IS A MAJOR GAUSE OF EARLY AND FUTURE FAILURE. PAGE: 1 CF 1
' ’ . PLEASE PAY ATIENTION TO YOUR SOLDERING PROCESS. or SCALE:  N/A
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A. NEPIAHYH

2TNV  OUYKEKPIMEVN  TITUXIAKNA  €pyacia Tapoucidletal n

KaTaokeuy e€vOog  wn@iakou BoATopetpou pe LCD(LIQUID
CRYSTAL DISPLAY) 086vn, n omoia £€xel TMOAAG TTAEOVEKTAMATA
Kalr duvatoTnTeg, KabBwg kalr éva eupu @daopa XpAoewv. lMNa 1nv
KATAOKEUR auToU Tou opydvou pETPNONG uwnAng akpipelag
XPNolIgoTToINONKeE €vag MIKPOG aplOPOG UAIKWV. ZnUavTIKOTEPN
autwv n xpnon Tou oAokAnpwpévou tTng INTERSIL ICL 7106 10
OTTOI0 OUYKEVTPWVEI ¢évav  ouvduaoud uywnAng akpiBelag,
METABANTOTNTAG KAl TTPAYMATIKAG OlKovopiag, lMepiéxel 6Aa ekeiva
TA ATTAPAITNTA OTOIXEIA yIa TNV KATAOKEUN TOU opydvou PETPNONG,
KATI TTOU YAITWVEI TOV KATAOKEUAOTH ATTO TNV AVEUPEON KOl TNV
ayopd TpocOeTwy UAIKWV TTOU Ouxva emi@Eépouv KabuoTépnon
nuepwyv. Katd Tnv KATAOKEUNR AQUTH €QapPOOTNKE OTnV €icodo Tdon
(avaAoyikd péyeBog) kal uoTepa atmmd KATAAANAN eTTegepyacia auTh
METOTPATINKE O& WYno@lokd PEYEBOG, WOTE va QATTEIKOVIOTEI OTNV
LCD o00d6vn. Eival agioonueiwto mTwWg PE KATTOIEG YETATPOTIEG TO
opyavo uTTopEi va yivel OepuOUETPO, VTECINTEAOUETPO, METPNTAG

uypaoiag K.a.



B. SUMMARY

In current document shows the construction of a digital
voltmeter with LCD (LIQUID CRYSTAL DISPLAY) display, which

has many advantages and possibilities, and many uses. To build

a high performance panel meter (with auto zero and auto polarity
features) it is only necessary to use a small number of materials.
Most important of them the chip INTERSIL ICL 7106 which bring
together a combination of high accuracy, versatility and true
economy. This includes all the necessary components for the
panel meter construction, something that helps the constructor
not to look for extra components that evaluates delay. During the
construction was applied in the input Voltage (analog), an after
the appropriate process was converted in digital to delineated at
the LCD display. It s important 10 say, that the panel meter with
some changes can become a thermometer, or a meter of decibel

or damp meter.



