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Oa Bela va guyaploTHo® OA0VG OGoVG e Porjdnoay yio TV oAOKANp®ON
¢ epyaociag avts. Tov kabnynm k. A. Mavitn, Hiextpordyo Mnyoaviké M.Sc.
YL TNV EMUEAELD TNG TTLYLOKNG KOl TNV OTEPLOPIGTI VTOUOVH TOL UEYPL TNV
olokAMpwon g kotackevns. Tov Texvoldyo HAextpovikdé Mmnyovikd A.
Tooakipn Tov 0010V 1 KOTACKEVUGTIKY EUTEIPIN OTOTEAECE OGTEIPELTN TTNYT Y10
Vv viomoinon g katackevnc. Tov Hiektpoldyo Mnyavikov EMIIL. Xatldkn
["évvn yio v copporn tov 610 BewpnTikd vroAoyioud g peétng Télog a&ilet
wwaitepn avaeopd o Hiextpovikdg Mnyavikdg Evtoyn Kovtpodvine. Xwpic v
BonBela Tov 01N oYedioon OAAE Ko TOV EAEYYO TNG KOTOoKELNG Ogv Bo NTav

dvvoatd va mpaypotorom0etl avt n epyacia.

Oo mpémel emiong vo TOVIOTEL OTL 1 OlHYEIPION OVAVEDGIU®V TNYOV
evépyelag, Oempeite yia To EAANVIKA AL Ko Yo Ta 1BV dedouéval, Tponyuévn
TEYVOLOYIKA, HE omotédhecpa TtV EAAewyn  oyxetikng  Piproypaeiag. H
VMKOTEYVIKT VITOdoU | Tov Oatédnke tOco and 1o Teyvoloykd Exkmoidevtikod
Topopa Xoaviov 6co kot amd 1o IloAvteyveio Kpntne topéa HAektpovikng
Enouéav ovGLOGTIKO POAO GTNV GLAAOYT] TV OTTAPOLITITOV TAT|POPOPLDV KOl GTNV

VAOTTOINGT TNG TTVYIOKTG EPYACIOG.
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Elwcayvyoyn

H niextpikn evépyelo amoterel Bepéio Ao yio v Propnyovomoinuévn
kowvovia. poc. H mopaywyn ™ niektpikn evépyelog yivetar ocuvhnbwg o€
HeyaAeg OepONAEKTPIKES LOVAOES LE TOALATAEG LETOTPOTES. ZOV KOGLO VAN
KOTOVAADOVOLY KApPovvo, TETPEANL0, PUOTKO AEPLO 1} PASIEVEPYO OVLPAVIO, Y10
va  moapdyovv atud. O oatpudg oty ocvvéxew  Kwvel  atuooTpOfitAovg
OLVOESEUEVOVC UE YEVVINTPLEC MAEKTPIKNG &evépyelng. Meydho péPOg G
TOPAYOYNG NAEKTPIKNG EVEPYELNG YIVETOL GE VOPONAEKTPIKAE EPYOGTAGLO, OTOV
YL TV KIiviom Tov YEVVITPI®V YPNCLOTO00VToL VOPoaTpdfirot. Ot Tapamdve
TNYEC EVEPYELNG £XOVV TEPLOPICUEVEC TPOOTTIKEG, QPO KOl UEYAAES OTTMDAELEG
VILEAPYOVV KATA TNV TOPAY®YN KoL 01 TPAOTEG VAES TOL YPNCLUOTOIOVVTAL, EKTOG

amd TNV TEPIMTOON TV VOPONAEKTPIKAOV EPYOGTUGIMOV, EIVOL TEMEPACUEVEC,

Ta copPatikd koo (Aryvitng, kapPouvvo, TETPEAIIO K.A.T.), LELDVOVTOL
OTAOLOK(, EVD 1 DOPOVAIKY] EVEPYELN TTOL YPNGIUOTOLEITAL GTA VOPONAEKTPIKE,
EPYOGTAGLA £V TOGOTIKA KOOOPIGUEVT KOL YEDYPOUPIKA EVIOTIGUEVT OCTE OEV
umopet vo Bempnbel dtL Advel yevikd 1o evepyslakd mpoPfanua. To mopnvikd
KOOOUO TEAOG, UTOopEl va £xovv TOAD UeyaAdTEPN SLAPKELD OUMC O ALENUEVOS
KivOuvog mov cvverdyetor 1 yPNON TOLG omoTEAEL cofapd AdYO Yoo TNV

KOTAPYNGN TOLG.

H emPdpovon tov mepifdAiovioc amd v yxpnon Tov GLURATIKOV
KOLGIU®V oAAG Ko TG TUPNMVIKNG evépyelag €xel €iom  yiver aioOnt.
Metewporoyikd @avoueva Onme avtd Tov «Beppoknmiov» Kot Tov «el-ninioy,
aAAG KOl 1 QAAOYT TOV ETOY®V Eivol AUEGH CUVOEOEUEVA UE TV OWENCT TNG
uéong Bepurokpaciog Tov mAaviTn mov £xel TPokANOel akpiPadg amd v Kavon
ovpPatikav Kovoipwv. T'o va Eemepactodv Ta mopamdve mTPoPANUaTo 1
EMOTNUOVIKT] KOWOTNTO 0AAG Kol Ol ETALPEIES £XOVV, E0M Kol APKETA YPOVIO,

GTPOAPEL GTNV XPT|OT TOV NTLOV 1 AVOVEDGULOV HLOPPOV EVEPYELOGS.
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Ymv epyacio Tov aKoAoLOel TPAYUATEVOUACTE £Vo. KUKAMUO TO OmOoi0
EKUETAAAEVETOL, L€ TOV KAADTEPO SVVATO TPOTO, TNV EVEPYELN TOV TOPAYETOL

Ao cLGTOLYI0 POTOPOATUTKAOV GTOLYEI®V.

Ta ¢otofoltaikd ototryeior eivalr pHOVAOEC UETATPOMNG NG MNALOKNG
EVEPYELOG, MOV OEMEL TOV TAAVNTY, OE MNAEKTPIKY. XTO KEQEAAOLN TTOV
akoAovBobv TEPYpAPOLUIE TNV  Oapyn Asrtovpyiag TV  QOTOPOATHIK®V
OTOWEIV Kol TOVC TOPAYOVTEC MOV EMMPEAlOLY TNV  OmwOA0GT  TOLG.
Avapépoope ToUG dAPopovg TPOTOLS PeATioTomoinong G 1ox0OC OV
amodideTan gite pe PNYaViKES O1TAEELS eite e NAeKTPOVIKA KuKAOUaTo. TELOG

TEPLYPAPOVLLE TNV KATOGKEDLT) TOV EYIVE Y10l TO GKOTO OVTO.

KaBdg n amddoon twv pmtofortaikdv dev eivor otabept), Yo va mépovue
TV HEYIOTN Ovvartn evépyeln omd pio. cvototyio, ¥PMNOUOTOOVUE STAEELS
TPOGOPLOYNG Y10 TNV KAAVTEPT) SVVOTY] EKUETAAAELGT] TNG TOPOAYOUEVNC 10YVOG.
O nAextpovikég datdéelc ovopdlovtar kukiopato Evpeong tmg Méyiomng

Ioyvog, mov ovoudletar Kokiouo MPPT (Maximum Power Point Tracker).

To xokAopota MPPT aviyvebovv v moapayduevn amd 1 cvotoryio
QOTOROATUIK®V, EVEPYELD KAl LE OIAPOPES TEXVIKEG VITOAOYICUOV TNG LEYIOTNG
16Y00¢ TpooTaBovV Vo AmTodDMGOVY GTO EKAGTOTE POPTIO TNV UEYIGTN 1OYV. ZTNV
VAOTOINON WG POPTIO YL TNV KATUOKELY €lvol pio. cuotolyio, UmOTapLdV
EOKOL TUTOV, YO EQAPUOYES AVOVEDGSIU®V TNYy®V. Ot umatopiec ovtég
armodnkevovy TNV evépPyEll OOTE apyotEPO vo. amodobel oto mMPAyUOTIKO
@optiov mov Oa givat, 0 TEPYETPIKOC POTICUOC TOV KTIPIOKOV EYKATAGTACEMV

tov [ToAvteyveiov Kpnnc.

[Mo Vv Tpaypatomoinon tov LETPNGEMV, TOV EAEYYMV KOl TNV 001ynon
OV OTTOTEITOL Y10 TO TOPOTAVE® KUKAMUO YPNCIUOTOIEITE £VOL VITOAOYIGTIKO
ocvotnua. To vroloyiotikd cvotnua Bacileton otov pikpoereyktr) 80C196KC

m¢ etaupiag INTEL. H emdoyn] tov ovykekpyévov &yive emedn €xel
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EVOOUATOUEVEC TOALEC Acttovpyieg mov €ivol amopaitnTes Yoo EQAPLOYES
eEAEYYOV, OTMOC KUKAMUOTO UETOTPOTNG OVOAOYIKOD OYUOTOS GE YNEoKo,
NAEKTPOVIKOVG amaplOunTés, YEVVITPLIEG TAAUDV OUUOPPOUEVOV KOTO TAATOG
Kol OVpeg celplokne emkowvoviag. Emiong €xet moAd younAn katovdimon

16Y00¢ Ko YoUNAO KOGTOG.

H petafoin tg ovvhetng aviictaong €16600v, ToV KUKA®UATOV 16Y00C,
YO TNV TPOCOPUOYT, YIVETOL HE TNV YPNOT EVOG UETATPOTEN GLVEXOVS TAOTG
(DC — DC chopper). To kbxiopa avtd, vroPifaler v tdon mov TapdyeTol

Ao TNV GLOTOLYI0 TOV PMTOPOATAIKMV, MGTE VO, TPOPOOOTICEL TIG LITOTAPIEC.

[Ipéner va onueiwdel 6tL éva cvoUa €dpeong UEYIOTNG 1oYDOG Yia,
eotofoltaikd pumopel va viomoBel ywpic v YpNoN WKPOEAEYKTN, UE TN
YPNOWOTOINCT  AVOAOYIKOV KUKA®OUAT®V vroAoywopov. H  ocvykexkpyévn
vAomoinong OUmE divel TV dvvatOTNTO YPNYOP®Y Kol EVKOAMV OALAYDV MOTE
VO TPOGAPLOGTEL GE JOUPOPETIKEG ATOUTNGELS KOOGS Kol Vo cuuTePAN@Oel o€
L0 LEYOADTEPT] KATOGKELT] TOL VO GUVOVALEL SUPOPETIKEG TNYES OVOVEDGIUNG

EVEPYELNG.

Tétown kataokevn mpaypatomomOnke yo to tTuquo HAektpoviking tov
[ToAvteyveiov Kpnng, yio v d1oxeipton GuvOLAGHOD OVOVEDGUL®OV TNYOV
EVEPYELOG. LTO CVLOTNUA OWTO £YOLUE TNV TPOGONKTN VOGS TUUATOC 16YDOG Yia.
Vv dwyeipion g evépyelag mov mapdyete and po ovepoyevvintpla. Emiong
YIVETOL O EAEYYXOG POPTIONG KOl 1] OLOYEIPIOT) TOV UTOTAPLOV TOV GLGTNHLOTOC, O
ELeYYOC TOV KULKAMUOTOG UETATPOMNG OO GULVEYEC GE EVOALUCCOUEVO, 1
EMKOVOVIO TOV GLGTNUOTOG HE AALO OLOLN KOODG KOl GUGTAUATO EXLTHPNONG
YO TV OITOGTOAY] OE00UEVMOV OAAL KO OTOLOKPUGHEVO EAEYXO KO ETTLTPTON

TOL GLGTILLOTOG.
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Kepdraro 1. To owtoBoritoikd XvoTtpnota

Evotnra 1.01 O Avaveoopeg IInyég Evépyerog

Axoua kot onuepa otnv EALGOG 1 emkpatovoo aviiAnymn, Yo TNV Topoymyn
TG MAEKTPIKNG evépyewng, elvor o€ pHeyAAovg otaBUovg mopaymyng, 1ox0vog
ekaToviadomv 1 yddwv peyapdt (MW). Ot otabuoi ovtoi ypnoipuomotodv cov
TPAOTEG VAEC Yo TNV TOpOy®YyY|, &€ite ocvpPatikés kovolueg VAeg, OTMC Aryvitn
TETPEAOLO EITE AVAVEDGYLES, OTMOG TO PUOIKO 0£PLo, €ite TV vOOTOMTOON E£lTE TNV
mopnvikn oyxdon. Katackevdlovtalr cuviBmg Kovtd oty nyn e Kovoung VANG,
opvyeia Myvitn, vopoeppdypata. Ot Tapandve TNyEC TPOTM®V VAMVY, oKOMO KOt Y1 TO
VIPONAEKTPIKE epyooTdola, emiPapvivovy 10 TEPPAALOV, €ite pE TNV KOVOT TOL
OTOLTEITOL KO [E TO TTOPAY®YO TNG, €ITE HUE TNV OIKOAOYIKY] KOTAGTPOPN UEYAAW®V

TEPLOYDV TOV UETATPEMOVTIOL GE TEXVNTEG MUVEC.

Kvpiog petd v dexaetia tov 1970 to owkoroyikd mpoPAnua £yve 1dwitepa
a1oOnTl, KaBDg HETEMPOAOYIKA QaIVOUEVO OTTOC 1 oTadlok) ovénorn e péong
Bepuoxpaciog Tov TAAVITY, N LOALVGT| TG ATULOGPALPOS OO TNV ADENCT TOV AEPLOV
POV, TOVL gival Topdywya TS Kabong Onws to 610&eidto Tov AvOpaka, To PAVOUEVO
T0VL ‘Ogppoknmiov’ kot tedevtaia tov ‘EL-Ninio” kot n ‘0&wvn Bpoyn’, ekdnAdOnkay
emmpedlovrtac apecsa tn Lon poc. To HETEMPOAOYIKA POIVOLEVO GE GLVOVAGUO LE TNV
TETPEANIKN Kpion mov ekdnAmOnke 10 1973 oAl Kot To OTLYNUOTO TOL EYVAV TIC
TEAELTAIEG OEKOETIEG GE TVPMNVIKA EPYOCTACLIN TOPOYMYNG EVEPYELNG ONUOVPYN GOV
U0 GTAOLOKT OTOGTPOPN TNG KOWNG YVOUNG OO TIG GVUPATIKEC LOPPESG EVEPYELNG,

o&HvovTag TNV amoitnon Yo TV YPNoN GAA®Y EVEPYEIOKADV TNYOV.

EvoAlaktikn ADoM otV mopaymyn MAEKTPIKNG EVEPYELNS OTOTEAOVV Ol
Avaveaowpes Inyéc Evépyewog (AILE.). Me tov 6po, avavedoiueg mnyEg
EVEPYELONG, EVVOOUVTOL Ol HOPPEG EVEPYEWNS TOL VTAPYOLV GTN QVGT, &ival
dpK®OG oto TEPPAALOV KOl Hmopovv va ypnoipomomnbodv yio avOpadmivo
OQeNOGC. XTIG OVAVEDGIUES TNYES KOTATAGGOVTOL, 1 OOAIKY) EVEPYELD, TTOL M

¥pNoM ™S eivarl yvoot amd TV apxoldTnTo HE TO 10TI0E0pa, 1 Oeplukm
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EVEPYELOL TOV MALOL, 1] UNYOVIKT EVEPYELN TOV KVUATOV, 1| YEMOEPUIKT EVEPYELL

KoL 1 EVEPYEL TNG OKTIVOBOATAC TOL NALOV.

ATO avTEG, M UNYXAVIKT EVEPYELDL TOL OVELOL Kol 1] BEpUIKT EVEPYELD TOL
NAoL &xovv €pbet €101 010 GTAOI0 NG EUTOPIKNG expeTdirevonc. Epapuoyég
OmWC TNV GUECT] UETATPOMY] NG OOAMKNG EVEPYEINS GE MAEKTPIKN UE
QVELOYEVVITPLEG | TNV XPNOM TOL MAlakoL Bepuocipmva glvol KOWVOTLTES
aKOUo Kot o€ OwKlaKy ypnorn. Avéavopevn Opm¢ eival kot 1 ypnon g
eVépyElWNg oamd TNV OoKTWVOPBOAMO TOL MAOL HE TNV EKUETAAAELOT TOV
@mTOPoATAIKOD PavOpEVOL. O1 TOAPPOIOKES TTNYES EVEPYELNG TTPOKVITOVV OTTO
TIG PBapuTiKEG SLVAUELS TOV ACKOVVTOL OTN Y1 oo ToV A0 Kot Tn ceAvn.H
vemBepuikn evépyelo mpoépyetor oamd TN OegpuoTnTo. MOV TOPAYETOL GTO
e0mTEPIKO ™G YNG. T€AOG 1 evépyela amd To. amOPANTA TOV ACTIKOV TOAE®V

ocvumeptAappdvetal ko ot otig AILE.

Evotnra 1.02 Hhaoexn Evépyero

To mocd TG NMOKNG EVEPYELNG TTOV PTAVEL ETNGIMG GTN YN 1GOSVVOUEL e
neP1oc0TEPO amd 15.000 @opEc TNC ¥PMNOCYLOTOLOVUEVNG EVEPYELNS ETNCIME TOL
Topdyetonl ToyKOGHO omd TIC GLUPOTIKEG HOVAOEG TOPUYMYNG EVEPYELNG.
dvowd dev eivar dvvatd va ypnowonombel OAn avtn n evépysw. To 30%
OVTNC OVOKAATOL OUECMC OTO OdoTnua, €vd TO VIOAouto Oepuaivel v
EMPAVELD TNG VNG, TNV OTUHOGPOLPO KO TOVG MKEAVOLS 1] OTTOPPOPATOL LEGO TNG
eEATIIONC TOV VEPOD. ZYETIKA UIKPA TOGOGTA EVEPYELNG, AyOTEPO OO 10 2%
OUVOMK(, UETATPEMOVTOL GE OVELOVS KOl KOUOTO 1) ammoppo@ovvtol amd To

QLTA Y10 TN @wTocHVOEDT.

H oatpdéceapa ot ovvéxeln oAAOIOVEL TO QAGHA 1TNG MALOKNG

aktwvoBoMag AOYo amoppoenong kot owdyvonc. ‘Etor n mpoomintovoa
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axtvoPolia teAkd ywpiletor oe an’ gvbeiog Ko EUUESN. XTO OAYPUUUO GTNV
Ewéva 1-1 éyovpe v dudyvom Tov @AGHATOS TNG NAKNG oKTvoPBoAiag oTo

SloTNUO KOl OTNV  OTUOCGOPO  OVAAOYD, UE TO UNKOG KOUATOC TNG

akTvoPoAiag.
2000- r Spectr o
i === AM1,5g
—— SK.[T=5800K)
E
a2
j:
F 1000
s
uf
D T T T T T T J T _|"'I
1% 0.5 1.0 1.5 2.0

wave-length . LS oum

Ewova 1-1 Odopo nhakng aktivofoiiog oto ddotnua (AMO)
kot otn I'n (AM1)
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A0
CE]
A2

4.4
L)

: 1
dh

L

d i

Ewova 1-2 Hhoxo dvvopkd e EAAGdag (mnyn:
SOLAR RADIATION ATLAS)

H nAwokn axtvofora pmopel vo petatpomel oe ypfoiun evépyelo pe
dlapopeg teYVOrLOYieg. A0 AVTEG TIG TEYVOAOYiEG dAAEG elvarl S100E00UEVES KL
GTO €VPY KOWO OMMC UE TNV AmOPPOPNCT OO NAKOVS GUAAEKTEG Y0 TN
0épuovon vepov oe yaunin Bepuoxpocio yio oklakn ypnon. Ymapyovv Kot
TEXVOAOYIEC EKUETAAAEVOTC TNG NALOKTG aKTVOPBOAlaG OV BpioKovy epapuoym
o€ JTdEelg amofnkevong oALA Kol GUECTC TOPAY®YNG NAEKTPIKNG EVEPYELNG.
Tétolec teyvoloyieg eivar ot mlakéc Aluveg, M mMA0OepuIKn TOpOy®YN

NAEKTPIKNG EVEPYELNS, KAOMG Kal 1) OTOPOATAIKT LETATPOTN.
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ITtoyiaxcy epyooio

Opilovrio eminedo kAiong (0°)

Hpdcdeo | Iepdmetpa | PéBouvo Xovda Xovid
Iavovdpiog 99 72 59 59 59
Defpovdprog 75 85 76 75 75
MapTtiog 110 127 106 112 112
Ampiiiog 151 155 145 149 149
Mdiog 196 195 194 196 196
Tovviog 214 216 206 206 215
TovAog 226 227 222 221 229
AvyovoTog 205 211 203 208 210
YentéuPpiog 157 164 149 156 154
OxtmPprog 105 120 95 102 101
Noéupptog 75 87 76 74 74
Aexépupprog 58 69 56 57 56
Mnviaiog 135,92 144 132,25 134,58 135,83
YVVOMKN 1.631 1.728 1.587 1.615 1.630

IMivaxkag 1-1 Mnviaio etota nAakn aktvofoiia o€ d1dpopeg meployés g Kpnme.
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T.E.I Kpntng Hapapthuo Xoviowov ITrwyiaxn gpyaoio

2T16 MMoKEG Mpveg yiveton omofnkevon g MMOKNG EVEPYELNS UE TN
poper  Oepuikng  evépyelag.  Xpnowomotovvion  ofabng  Alpveg  6mov

gmtvyydveton Oeppokpacio Tvduéva mepirov 70 — 80° C.

Koatd v nMoBepuxkn mopaymyr NAEKTPIKNG EVEPYELNS YPNOLLOTOIEITAL
TOAD vynAn Oeppokpacio Yoo TNV TAPAY®OYN OTUOD KOL GTNV GLVEYELN

OTLONAEKTPIKEG YEVVITPLEG TAPAYOVV NAEKTPIKT EVEPYELQL.

H mo mponyuévn teyvoroyikd petatponn sivar avty mov Paciletor oto
eoTofoitaixd @awvouevo. Edd &éyovue v dueomn UETATPOTY| TNG MAOKNG

EVEPYELOG OE NAEKTPIKT UE TN YPNON NUAYOYDV GTOLYEIMV.
Evotnta 1.03 Ta gotoforraikd otovyeio

H mapayoyn pedpatog and tov Ao Paciletar omn ypnon nUoyoyov
otoyyeiowv. To @m¢ ™G NAMOKNG oKTVOPOAING, TEPTEL GTNV EMPAVEID TOV
NUOYOYOV HETOTPETETOL AUECO GE PON NAEKTPOVIOV TOV SNUIOVPYDOV d1aPOopPdL
SUVOUIKOD oTa GKpo TOL Muaymyov. Xtnv Ewova 1-3 ¢aivetor m tomikn
dlataEn evoc pmtoPoltaikod otoryeiov o TOUN, KOOMG Kol 0 UNYOVIGUOS

UETAPOANG TNG TPOSTIMTOVG UG NAAKNG aKTIVOPBOALNG OE NAEKTPIKO pEVLLLOL.

front contact

n-type
silicon

o junction

p-type

back contact silicon

Ewova 1-3 Apyn Aettovpyiog @oToPoATaIKOD GTOLYEIOV
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

Amo TV nAokn aktivofoiia mov TEPTEL 6TO PMOTOROATAIKO GTOLKElD, LOVO
éva LEPOG NG HeTaTpémeTal 6€ MAEKTPIKN. To m0c00TO TG TOpayOUEVNS
evépyelog amd v Mok oktvoPBoAio kaBopiletor omd TO VMKO TOL
NUaywyov, TNV Yovio Tpdont®mong g aktvofolriag, thv Kabapodtnto Kot tnv

Oeprokpacio Tov GLAALEKTN Kot TV KaBapOTNTo TG ATULOSPUPOC.

Y10 mopokdto Oodypoupe ommv Ewova 1-4 eaivetor m amddoon tov
QOTOROATAIKOD GLALEKTY Ko 0 TPOTOC oL MNPEALETAL AT TIC SLUPOPETIKES
TIWEG MMokNG axktivoforiag kot Beppokpaciog cuAiéxtn. Eivar gpavepd ott ta
TOPATAVED QUGIKA PeYEOn emnpedlovv Aueca tn HEYIGTN oYY TOV UTOPEL vol

AmTOOMGEL O MUY ®YOG.

Voltage-current characteristic °
1Al
25
10 —— e = -
B o | N
25 Fo=ro=s—ramaal N
2 A
AL
= = = = 1000 Wfm?, 80 *C y!
10 F 1mumt.1ﬁ'c -.:\\ \
0.5 | —m—— mwml. 4h 'c )1
[LTTTTTT ] Wml. ] R i ; ‘ l‘l \
D.n 1 L 1 1 L 1 A Y _F
4] 4 8 12 il XM UM

Ewéva 1-4 XapoaktnploTikn peORATOG TACNG Yo TUTIKO @®TOPOATATKO.

H onuepvn teyvoloyio nuaywydv amodidel cov NAEKTPIKN EVEPYELN, TO
dekatécoepa 1015 €K0tO (14%) amd v w6oyd ™ NAak”g aktivoPoAioc. Xtov
[Tivaxoag 1-2 moapadétovpe to NUAY®YE VAIKA TOV ¥PNCLUOTOIOVVIOL GHLEPO
YO0 TNV TTOPAYOYN POTOPOATAIKAOV GLAAEKTAOV, KaB®S kot tov Babud anddoong

TOV OVTA EYOVV GE TELPOUUOTIKO GTAOI0 OAAG KO GTNV EUTOPIKT TOVS LOPOT).
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio
YMko koataokevng E}lﬂ!Opl,KT] Epyac‘rf]pwlm
oroBeopotnto | amoteréopata
Movokpvetaiiiko Topitio (Si) 13-16% 23.5%
IMolvkpvotariiiko Topitio(Si) 12-15% 18%
Apop@o mopitio(Si) 4-7% 12,5%
Apopon TpwA  ema@n  Si
Top cell: a-Si
) ) 9-10% 12,3%
Middle cell: a-SiGe
Bottom Cell: a-SiGe.
I11/V GaAs / Ge Y& 30pLPOPOL
PLPOPODS 27,3%
21%
111 /V GalnP / GaAs - 30.2%
CIS 8% 17,5%
CdTe 4-5% 15,8%
Thin film poly-Si 8,2% 10,3%
Organic - 8-10%

IMivaxag 1-2. At6doon eoToPoATaiK®V GToLYElV OvAAOYQ e TO VAKO KATOCKELTG

H pixkpn amddoon tov ¢otofortaik®v, 6€ cuvovacud HE TO OWENUEVO
KOOTOC TMV GULAAEKTOV, ONUWIOVPYEL TNV EMITOKTIKY OVAYKN Yoo TNV

EKUETAALEVGT] TOV UEYIGTOV SLVATOD OO TNV TOPAYOUEVT NAEKTPIKT EVEPYELQL.
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T.E.I. Kpntyg Hopapthuo Xoviawv

ITtoyiaxcy epyooio

Evotnra 1.04 Hlektpikd yopoxktnplotikd @mToPoATAIKOD

2mnv

Rs

/ n$=() ¥

et

=

A

” i gﬂﬁh Vo, ﬁm_

L

Ewova 1-5 lcodvvapo khkimpo eoTtoBoitaikod

Ewova 1-5 epoeaviCetor to

NAEKTPIKO

16000VOHO  €VOG

eoTofoltaikod otoryeiov. To NAEKTPIKO 100dVVOUO amoTeEAEITE Qo o TNyn

otabepov peduatog “1g” ua avtiotaon “Rsh” oe mopdAinin cvvdecuoroyio

HE TNV @NYN pevUOTOG, TNV 01000 D n omoia BpayvkukA®dvel avAGTPOPES

SLPOPES OLVAUIKOD TTOL EPAPUOLOVTOL GTO POTOPOATATKO Kot TNV avTioTOoN

“Rs” mov Bpioketon o€ oepd pe to poptio “R.”.

I[Al
35

3.0
25
2.0
1.5
1.0
05
0.0

ﬁ_—
s N
[N W s RN B e _“l\ \-\
----------------------- el il bttt el Uty T T T ?.
]
| m == 1000 W/m2, 60 °C ',
1000 W/m2, 25 °C PV \
| === 800 W/m2, 45 °C Nt
wonn BO0W/m2, 25 °C '] \ .'" \
| | | | | I s 3 15
—
0 4 8 12 16 20 UV

Ewova 1-6 Xoapaktmplotikn 16x00g ¢mTofoATaikoD oTot Eiov.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

Ymv Ewova 1-6 @oaivetor m KopmOAn 16x00G TOL  POTOPOATOIKOV
oTolElOL OMMC TOPOLGLALETOL OTNV EUTOPIKN TOL popPn. Ot didpopeg
KOUTOAEC ek@pdlovv v amddoon loyhoc tov otoryeiov avdroya pe TNV 16Y0
MG TMPOCTIMTOVCOS GMOTEWVNG okTvoPoAioc Kot Tnv  Oegpuokpacio. Tov
eoTtoPoAtaikod. H yopaxtnplotikn ovty meptypa@eTonl amd TV TopaKAT®

padnuotikn e€lowon:

=1 — Io{exp{%(v n IARS)} - 1}

Elicoon 1-1

omov I, elvor 10 peduo KopeGHOV TOL PWTOPOATATKOD GTOLXEIOL KO

exppaletor omd v e&icmon:

3
| =] l ex Ei_&
oZlor| | TP ek |T, T

kot | g €lvan To pevpa eotdg Kot kabopileTon amd v oyxéon:

e =lscr +Ki(Tc —25)|2/ 100
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

T0. GOUPoAN OTIG TapaTave padnuotikés eElomoelg opilovv:

| TO pevpa €£600V TOL GToLYEIOL,

V 1N Tdomn ££000V TOL GTOLYKEIOL,

T n Beppokpaocia tov croryeiov og °K,

K N otabepd tov Boltzmann,

q TO (POPTIO TOV NAEKTPOVIOL,

Tc n Beppokpacio tov croryeiov,

Ky ocuvteleotig Beppokpaciog Tov pedpatog Bpayvikvkimong (0.0017A/°C),

A aktwvoBolia o€ mW/cm2,

Iscr | 10 pevpa Bpayvivkimoong otovg 250C kot 100mW/cm?2,

Eco | =1.11eV,

B, A | ovvieheotég=1.92,

Tr Beppokpacia avapopds =301.18 °K,

lor pevpa Kopespov oty Beppokpacio Ty,

R avtioToon GEPAC.

IMivaxag 1-3 Xapoktnpiotikd peyedn eotofoitaiko?.
Ta niexktpikd yapokmmpiotikd mov opilovv €va eoTofoArtdaikd ctoryeio

etvat:
Pevpa Bpayvkokroong Eivar to onpeio ot yapaktnpiotikn 1-V o6nov V=0
Tdon avorytokvkrmong Eivan to onueio ot yapaktnpiotikn 1-V 6nov 1=0
Méywet woyic. Eivor to onpeio ot yopakmpiotiky 1-V émov 1o ywwodpevo IxV

yivetar péytoto H Méyiom woydg avt) xabopiletar amd tovg
KOTOOKELOOTEG Yoo Ak aktivoPoAia 1kW/m2, Oeppokpacio
eoTtofoAtaikod otoryeiov 250C, nAlokd eacpoa AM=1.5 (givon
TAPAUETPOC OV oyetiletar pe v emidpaocn g kabapotntog
™G ATHOGPALPOS otV NAakn oktivoBolia) kot kdbetn yovia
npoéonT®ONG TS NAakng aktivoforiag (standard test conditions,
STC).

MMivakag 1-4 XapoktnpioTikd ototyeio @OTOPOATAIK®V.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

Kepdraro 2. _Aviyvevon péyioTov onueEiov 16yv0g

MPPT
Evotnra 2.01 Apy Aertovpylog KOKADRATOG

2NV TPONYOVUEVT] TOPAYPOPO OVOPEPOLE YIOL TNV KOUTOAN AErTovpyiog
TOV QOTOROATOTKOV GLGTNUATOV, KABDG Kol TOV TPOTO EXNPEACUOD TG OO
TIG eEmTEPIKEG cLVONKES. TKOTOG LG €lvol Vo YPNGILOTOMGOVUE TO HEYIGTO
duvaTd G evEPYELDG MOV TOPAyETAl KAOE oTIyun. Y@APYOLV Ol TOpOKATM

dvvartotnreg Bertictonoinong:

e Noa ¥pNGYWOTOMGOVUE KIVIITO GUGTNHO GTNPIENS TOV @OTOROATAIK®V TOL
Ba mopakoiovBel TV wopeia Tov NA0L. ‘ETot, metuyaivovpe cuveymc kabet
TPOGTTMOT TNG NAMOKNG aktivoBoAiog ota GTotyEia.

e Na avénoovpe v OBepuikn ayoylpndtto pHetod T0V oToyEiov Ko TG
atpudseaipac. 'Etol metvyaivoovue peimon g Oeprokpacioc tov otoryeiov

Kot avénomn g andoooTC.

e No YpNOOTOMGOVUE MNAEKTPOVIKO KOKAMUO TPOGOPUOYNG Yo TNV
aviyvevon tov p€yretov onueiov Aertovpyioc. ‘Etolr amoppopdue amd 10

QMOTOROATAIKO TO HEYIGTO OLVATO OO TNV TAPAYOUEVN EVEPYELCL.

Ot 0V0 TPMOTOL TPOTOL UELOVOVV TNV OTOKALCT] TNE TAPAYOUEVNG EVEPYELNG
and T0 POTORoATAIKO GTOLYELD, GE GYEom UE TIG TEPPAAAOVTOAOYIKES GUVOT|KEC
mov emkpotovv. Ilapdyeton €tor m péylotn dvvarr evépyeln amd  TO
eotofoltaikd otolyeia avdroya pe to mepailov.Asev amodidel amapaitnta
KOl TO UEYIOTO TNG TOPOYOUEVT) EVEPYEWNS GTO (QOPTIO. XTNV KOTOGKELT LOG
vAOTTOOVHE €va KOKAWUO 7TOL KAVEL avTO OKPP®G, 0modidel v péylot)

duvartr EVEPYELN GTO POPTIO TOV GUGTILLATOC.

Ta xoklopota ovtd ovopdlovtor Aviyvevtés Méywotov Xmnueiov

Agrrovpyiog (Maximum Power Point Trackers — MPPT). Xxomdg tov
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

KUKAOUOTOC  €ivol  vo  TTPOGOPUOGEL TNV TOPOYOUEV] EVEPYELDL  TOV

QOTOROATAIKOD MOGTE VA amoppoPnBel TANP®S amd T0 EKAGTOTE POPTIO.

Ta xokdopoata MPPT zmpocapudlovv v ovvhetn avtiotaon €10600v
TOVG TNV GVVOETN avticTaon 6000V, oL KAOE oTIyUn €XEl TO POTOROATAIKO.
Otav emtevybel avt) N TPOGAPUOYT EYOVUE TNV UEYIGTN UETAPOPH 15YXVOC amd
T0 QMTOPOATOIKO TPOC TO KUKAMUO oviyvevon 1ox00C. ZTr GUVEXEWL TO
KOKA®UO 0modidel mPoc TO QOPTIO TOL GCULGTAUOTOS TNV 10XV OVTH TAAL
TPOGOPUOLOVTOG TNV OVTIOTACT] TOV (OCTE VO, EYOVUE TIG EAGYIOTEC OLVOTEG

ATAOAELES.

[Mo v Tpocapproyn HeTapopds 16Y1DOG XPNCLOTOLOVLE, E1TE KUKADULOTO
LETATPOTEMV GLVEYOVE pedpaToc, gite kKoK o-petatponeic (DC-DC 1§ DC-AC).
Ot kuKAO-peTATPOTEIS UETATPEMOVY TO GLVEYEC PEVUO GE EVAAAUGGOUEVO
ueydAng ovyvotntag, Kot petaBdiioviag v pubud Aesrtovpyiog (DUTY
CYCLE) tov gvarllocopevev malp®dv aArlalovy v 1don e£000V TovG. X1
oLVEYELD e KOKADUO avOpBmong peTatpémouy Eava TV EVOAAAGGOUEVT] TACT)
oe ovveyn &ovtoc Oumg oAAAEElL TNV TAON NG  XTO  KLVKADUOTO
BeAtioTomoinong 1ox00Og aviyvEOLUE TNV TAGCT €1GOO0V TOV KUKAOUETATPOTEN
Kot aAAdCovtac To puOud Aeltovpyeiog TOL KUKAMUATOC TPOGUPUOLOVUE TN
ouvhetn avtictaon €16000V TOVG HEXPL M LETPOVUEVN 1GYLG VO OTAGEL OTN

UEYLOTN TIUN TNG.
Evotnta 2.02 Mé£0ooor Evpeong Méyotng Ioyvog

Aldpopeg nébodot €yovv mpotabel yio TV aviyvevon UEYIGTOL onueiov

Aertovpyiag oe poTofoATAIKA GTOLYE L.

H mo amAn péBodog aviyvevong tov onueiov péytotg woyvoc PacileTon
TN GUYKPLoN TS TAons (1 Tov PevpaTog) €£060v TO0L POTOPOATATKOV

otoyeiov pe pa otabepn téon (N pedHa) mTov aviioToly el otV PéYLoT oY1

2elioo 23 amo 208



T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

oL TOPAYEL TO POTOPOATAIKO o€ 1Wavikés ovvOnkeg mepifdilovtog. Xav
onueio avapopds £xovpe 6tav M Beppokpacio Tov potofortorkov sivor 25°C
kot aktwvoPorio 1000W/m. H Sagopd tdong mov TPoKOTTEL YPNCULOTOUTOL
Y10l VoL 00N YNOEL TOV KUKA®UETOTPOTED.. To petovektnua e pebodov givar Ot
dev vroAoyiletor 1 LETOPOAN TNG TOPAYDUEVIC EVEPYELN OTTO TIC ATUOCPUPIKES

ovvOnkeg, v Beppokpacio kot TNV MAOKN aKTVOBOALd.

Emkpatéotepn elvar 1 uébodog «owtapayng kKor mopaTPNoNS
(perturbation and observation method). Xoupwva pe ™ pébodo avty
petakwveitor meplodikd 1o onueio Aertovpyiog TOv MAEKTPIKOD KUKAMUATOC
aAAdlovtog TNV ohvOeT avTioTaoT €600V TOV KO OVIXVEDETOL 1 1oYOE TOL
amooideTal omd TO (QOTOPOATAIKO oTovelo. X1n ovvEyew, 1 UETPNOM
ouyKpiveton pe v auéoms mponyovuevny mote va Ppedel m petafoAin g
16Y00C. AvAAoyd TOpa LLE TN SLPOPA IOV TPOKVTTEL, Tpocapuoletar Eavd n
ocuvhetn aviioToomn TOL GULGTNUOTOS (OGTE VO TPOCEYYiGouv 1O onueio
Aertovpyiag Tov poToPfoAitaikod mpog To onueio uéyrotng woyvoc. Otav Ppebel
TO0 UEYIGTO ONUEI0 AEITOVPYIOG TOV GUGTHUATOC, TOTE LITAPYEL L TOAAVTOOT)

TOL oNUeiov AErTOVPYING TOL KUKAMUATOS YOP® 0o T0 onueio uEytotng 1oyvoc.

H pébodoc 1 omoio petapfdrrer To @optio mov cvvdoieTon KAOE Popa 6To
oVOTNUO. 2Z€ QLT TO KLUKAOUOTO SLVNO®G cov QOPTIO ¥PMNCLOTOI0VVTOL
cvotoyieg umatapiov. AAAGLovTag Tov aplid TOV UToTApLdV TOV GUVOEOVTOL
otV ££000 TOV GLGTHUATOC TPOCOUPUOLOUACTE UE TNV UEYIST oYV £E000VL T®V
eotofoitaik®v otoyeiowv. H pébodog avtr| amoutel TOAVTAOKA KUKAMDUOTOL
HETAY®YNS. AV ayvonBovv ot petafoAéc g tdong €£doov, m.y. ue ™ ypnon
UTOTOPIOV, T OViYVELST TOL ONUEioOv WEYIGTNG 1oYVOG uUmopel va yivel
YPNOLOTOIOVTOS LOVO €Vl aloONnTNPlo PEVUATOS, ATAOTOLOVTOS CTIULOVTIKA TO
KOKAOUO EAEYYOV, APOV OEV VIAPYEL N AVAYKT] VO TOALOTANGLOGTEL TO pEvLLO,
Ko 1 Taon (gite 166000 gite €£600V), Yo TOV LITOAOYIGUO 16Y00C. Oumg £xel 10

HELOVEKTN O TNG EAAEYNC TOYVTNTOG Ko OKPIBELOC.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

H pébodog g “avéavopevis ayoywétnres”  (incremental
conductance). Eivol apketd dradedopévn kot oaciletor otnv TopaKato apyn
Aertovpyiag. X10o onueio HEYIoTNG 16Y00G¢ 1 LETAPOAN TNG 1oYVOG EIvaL UNOEVIKT
®¢ wpo¢ Vv uetaPorn g taone, dP/dV=0. Avtikabiotdviog Ty oY) He 10
YWOUEVO TNG ToNS Kot Tov pedpatog P =V * | pokdmtel 6T 1 petafoin tov
PEVUOTOG TTPOC TNV UETAPOT TNG TAGMG 100VTE LUE TNV UEIOV TO PEDLO TPOG TNV

di |

tdon, FVARRRY; o6mov V, | elvar n 1don kar to peduo €£660v TOL

eoToPoAtaikod otoryeiov. O aAyoplOUOG TPOCEEPEL TOYDTNTA AKOUO KOl OE

YPNYOopa UETOUPAALOUEVES ATHLOGPUPIKEG GLVONKES OALA O VTOAOYIGUOC TMV

d I I Ié 14 r r
« av » KoL« av&avel TNV TOAVTAOKOTNTA TOV KUKAOUATOV EAEYYOV.

TéNoc, avapépovpe 0Tl 6€ WKPE GLGTAUATO OTTOL L0, UTOTAPI0 GLUVOEETOL
ancvfeiog oty €£000 TG PMTOPOATAIKNC GuGTOLYiaG, TO onueio Asttovpyiog
TOV POTOPOATUIKOV GTOYEIOV EMALYETOL GOUP®VO, LE TIC OITOLTIOELS YLl TN
oopTion ToOv pmatoplev. Etolr 0tav n umatopic eoptiletor, 1o onueio
Aettovpyiag TtV QoTOROATAIK®V oToElwv PpiokeTar Kovid oTo onueio
uéYotng woyvoc. Katd tn dudpkelo g @OpTiong to onueio petoxiveiton
avaioyo peimvovtag to pedpo eoptiong (self-regulating system). H uébodog
aTH, 0V KO OTAN, £XEL TO HELOVEKTNUA TG evancOnciag ot Beppokpacio Kot
N POTEWVOTNTO HE OMOTEAEGUO TN WKPN omOd0oN Kol ETAEYETAL LOVO Yid

AOYOVC KOGTOVC.

XMV KOTOOKELN] WHOC  €Qoapuocape v HéBodo  “owatapoyn Kot
napotpnon”. o v tpocopuoyn Tov onueiov Aertovpyiag ¥PMOIULOTOIOVUE
éva petatponéa cvveyovg taong (DC-DC converter). O petotpoméag odnyeitot
and évo koKlopo dwpdpewong moiudv (PWM) 1o omoio petofdier tnv
ocvvhetn avtiotaon TOLv KLVKA®UOTOG €1660ov. H  mapakorovbnomn tov
TAPAUETP®V 16XV TOV KUKADUOTOG YIVETOL OO €vol UIKPOEAEYKTN O OTOi0G
oonyel teAkd 1o Koxhopo PWM.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio
Evotnra 2.03 Metatpomeic Xoveyovg Taong

H emoyn tov petatpoméa taong yivetor AauPdvoviag vw’ oyv 1y,
emBountn Tdon Aertovpyiog ToV PMOTOPOATAIKOD GLGTALATOG Kol Amd TNV TAOT
Aertovpyiag Tov @optiov tov cvotNuatos. Ta eoTofoltaikd mapdyovy 6TV
€€000 TOVG cuvveyn thon. H ovvoln 1oy0g pog eoTofoATaikng yevwnTplog
eCaptdror amd tov aplBud TOV TWAVEL TOL YPNOUOTOOVVTOL KOl OO TNV
ovvdesporoyia tovg. [dvtote N cuvolikn tdon 6600V givar TOALATAAGLO TNG
TAONC TOV TAVEL TOV YPNGLOTOLOVVTOL GE GELPA KOl TO GUVOAKO pELLOL Elval

TOALATAGG1O TV GLGTO(LDOV TOL GLVIEOVTOL TOPAAANAAL.

Ye «KGOe mepimton YPNOCWOMOIEITE UETOTPOTENC OCLVEYOVS TAOMG.
Avéloyo topa pe v embount €£000 TOL GUOTAUATOC, WITOPOVUE Vo
YPNOULOTOCOVLE, EITE LETOTPOTN 0d GuVEXN 6€ evaAlaccoouevn taon (DC —
AC conversion), 6tav n emBounti Tdon Asrtovpyiog ival eVOAAACGOUEVT, EiTE
and ovveyn oe ovveyn taon (DC — DC conversion). To dvvapikd g
TopayOUevng téone umopel va givor peyahvtepn, ion, 1 Ko pikpotepn omd 10
SLVOLIKO TTOL HOG TOPEYEL 1| POTOPOATATKY YEVVITPLOG, Umopel va €yl 101
TOMKOTNTO LE TNV TAPAYOUEVT] 0%V 1 Vo €lval avacTpoer. Avarioya U TV
emOnunt) tdomn €£600v emhéyovue TOoV pETOTPOTED 16YV0G. To Pacikd £idm

LETATPOTE®V 10YVOC Elval:
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

(a) Buck Regulator

[ in 1Q1 "A!

r"—__¥”“‘\
Q! 1017
:
1

JL
out

Ewova 2-1 Baowo kukiopa DC — DC BUCK petatponéa

Ymv Ewova 2-1 paivetor 1o facikd KOKAOUO EVOC LETATPOTEN GUVEXOVG
pevpotog oe ovvdeoporoyio Buck. Xtov BUCK petatponéa n tdon €£660v
glvor mwvtote 1010¢ TMOAKOTNTAG WHE TNV TAGT €10000V0 OAAG HE HKPOTEPO
duvapko. Kartd v didpkea mov 1o dwokontikd transistor Q; Ppioketan og
ayoyipdmta 1 obvlen avrtictaon tov mmviov L; mpootiBeton 6e avtiv Tov
QOPTIOL UEIDOVOVTOG TNV GULVOAIKN TGN 7ov gugavifetal oto dKpo TOv

@oprtiov.
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101

IL

I out
(normal)

I out
(critical)
0

Ewoéva 2-2 Kvpotopoppég peduatog evog Buck regulator

Ortav 10 drokomtikd transistor Q; amokomTEL 1} AITOONKELUEVT] EVEPYELD TTOV
Bpioketal oto mvio Ly tpogodotel to poptio. Ztnv Ewkdva 2-2 answkovilovion
Ol YOPOKTNPIOTIKEC PEVUATOS TOL UETOTPOTENS. XTN TPAOTN KLUATOUOPPN
&yovue To pevpa mov drappéet 1o Tpaviiotop Qy, oTNV deVTEPN £XOVLE TO PEVLLA
oL dtappéet TV 8iodo Dy, otnv Tpitn T0 peda mov eupaviCetar oto mvio Ly
KOl GTNV TETOPTN KLUATOUOPPT QAIVETOL TO PEVI TTOV SLOPPEEL TO POPTIO TOV

KUKADUOTOG,
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(b) Bust Regulator
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Ewoéva 2-3 Baowkd kdxhopo DC — DC BOOST petatponéa

>mv Ewova 2-3 gaivetal o facikd KOKAOUA VOGS LETATPOTEN CLVEYOVC
pevuotog oe cuvoespoAroyia. Boost. Ztov Boost petatponéa m tdon €£0600v
glvol mavtote 010G TOAKOTNTAG UE TNV TAGN €16000V OAAL UE LEYOAVTEPO
duvapkd. Kard v didpkela mov 1o dwokontikd transistor Q; Ppioketon og
ay@yoTTa 1 Tdomn €16000v gpapuoletal oto dkpo Tov mnviov L; kol to
peopo avéavet. Tavtdypova 1 diodog Dy €yovtac morwOel avactpopa amd T0
SVVOLIKO OV €xel avomTuyOel oTol dKpO TOV TLKVOTH OEV EMITPEMEL TNV PON|
peopotog mpog 1o tpaviiotop. H tdomn tov mukvemtq tpopodotel to @optio.
Otav anokontel 1o tpaviictop Q1 ot dkpa Tov Poptiov ePapudletal 1 Taon
G TYNS otV omoia €xel Tpootebel TO SVVOUIKO TOV AVOTTOYTNKE GTO AKPOL
tov mnviov L1 1o omoia péo® Mg O10d0v @optilovv TOV TLKVMOTY Kot
TPOPOSOTOVY TO QOPTI0O TOL KLKA®UOTOS. XtV Topakdto Ewéva 2-4
anekoviCovTal Ol KOUATOUOPPES PEVUOTOS TOV UETATPOTEN. XTO TPMTO GYNLOL
anewkovileton To pevua mov dappéel To mvio Ly, otnv devtepn 10 pedLa oL
dwppéel 10 tpaviictop Qi, otv Tpitn 10 pedua oty d6iodo D1 kot téhog

Eyove 1o pevL POPTIoNS ToV TLVKVETH C.
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Ewéva 2-4 Kvpatopoppég pedpatog evog Boost regulator
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

(c) Inverting Regulator

YIN

- L —

Ewéva 2-5 Bacikd kokhopa avtiotpoeéa (buck — boost)

Ymv Ewova 2-5 anewoviletal to Baoctkd kOKAmpa evog aviiotpopéa. To
KOKA®UO TOL OVTICTPOQPER TPOKVTTEL OO TOV GUVOVACUO €VOG UETATPOTEN
Buck kot evog Boost petotponéa. Me avtiv TV GOVOEGUOAOYIO 1] TOAKOTNTO
G Téomn €£600V TOV KUKAOUATOG Evol avTioTpoeTn amd avty TG €16600v. To
duvoko e €€600v umopet var givan 100, WKPOTEPO 1N LEYUAVTEPO OO AVTO

™G E160O0V.
(d) EmiAoyn peTatpoTtréa

Yov0m¢ o€ €YKOTACTACELS TAPAYWOYNG EVEPYEWS UE QMTOPOATATKA
otoryela, AAAD Ko GAAEG TTNYEC OVAVEDGIUNG EVEPYELNC, 1 LOVAOO TAPOYWOYNS
Bpioketalr oe peyddn omodcTOon Oomd TO YOPO TOv TomobeTOUVIOL TA
NAEKTPOVIKA KUKAGUOTA dlayeipnong e moapaymduevns evépyeoc. H ammieia
EVEPYELOG KATA TNV UETAPOPA TNG 1GYVOG OQEIAETAL KLPIMG GTNV OVTIGTOON TOV
TOPOVGLALOVY TA KAAMIL HETOPOPAS evEpYelas. [ dedouévn petapepoOUeEVn
10y0, 660 pmikpdTEPT €ivor N dapopd SVVOUIKOD TOGO UEYOADTEPO €ival TO
amoutovpevo pevpa. Oco peyadvtepn pevd dlopPpEEL TOV AYWYO UETAPOPAC

1060 UEYOADTEPN EIVOIL KO 1] ATOAELD 1GYVOG TTOV TOPOVCIALETAL GTO GUGTI L.

Mo mv peiwon g andAeln evEPYELOG, KOTE TN HETAPOPA TNG OO TN

HoVAada Topaymyng HEXPL TO YMPO OloyEIpNOoNG Kol 6TV KATovaAmoT, ival
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

TPOTILOTEPN 1M YPNON LYNANG Tdone. XNV mMEPInTOon TG OOTOPOATATKNG
YEVVITPLOG OOV €yovpe dedouévo duvautkd yioo kabe TAVEL TOPOY®OYNG
EVEPYELNG, EMTLYYAVETOL UEYAAN TAOM A€ltovpyiag UE TN GLVOECUOAOYIN CE

CEPA TOADV POTOROATATKAOV GTOLYEI®V.

‘Exovtac v’ dyv to mopandve, Kabme Kot Ty ac@EAEL TOV GUGTNLOTOC,
YL TNV KOTOOKELY HOG emAEEoue TAOoM Aettovpyiog NG QOTOPOATOIKNG
vevvnrpog ta 120V DC. To @optio pog givat custotyio omd pratopiec e toon
Aertovpyiag ta 48V. I'a 1o KOKAwpa MPPT mov oyedidotnke cOppova pe to

TOPOTAV® ETAEKTNKE petatponéas tdong Buck cuvdespoloyiag.

Evétnta 2.04 Metatporéag cuveyovg taong Tomov BUCK

+ v -
R = l
pv S [ | _O>
. Y Y YN
—w T ’ _» { T 4 __-_> L . 4 T
Iov hin I I
Vo) Vog=Ca | KD ¢ =< Vo| | Load
i |
- > : o 3 -

v

control

Ewova 2-6 Ioodvvapo xokiopa BUCK Converter cuotipotog

To Bacikd ddypappa tov petatponéa eaivetan oty Ewova 2-6 kot otnyv
Ewova 2-7 amewovifovtal o1 OempnTikés KOUATOHOPPES, YioL TNV Asttovpyio
TOV  KUKAOUOTOG. Avdloya pe to ooptio ‘Load’ kot to mAeKTpikd
YOPAKTNPIOTIKE TV eEaptnudtov ‘L’ kot ‘C’°, 10 pedua oto @optio pmopei vo
gtvar ovvéxeg (I p=0), omradn vo pnv pndeviCer mpiv apyioer Eovd n pom
pedpatog amd v wnyn, N owkortopevn (I p=0), dnAadn to pedpo 6to mvio

undevilel mpiv apyicel n por pELUATOS AT TV TNYT| TPOS TO POPTIO.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

Ewéva 2-7 Xopoktnpiotikég Pevpotog Buck Converter.

H tyn tov mviov L, oote va €xovpe cuveyn pon pevuatog, vtoloyiletal
€161 MOTE TO UEYIOTO PELU TOL TNVIOL KATA TN UeYLoTn 1o}y €£000V TOL
KUKA®OUATOG, vo unv vepPaivel 1o péytoto pevpa dtokomns. O vwoloyiopdg
™mg¢ enoywywodmrog L aivetar oty E&icmon 2-1 6nov 1 fs elvar n cuyvotnta
dtakomng tov kvkAouatog (Fs = 1/Ts), Den givon o xdkAog @optiov (Duty
Cycle) tov xvkhouatog Katd ™ péylotn woyd e£odov, Al eival n péylom
Kopdtoon (peak to peak) tov peduatog mmviov, Vom eivarl 1o pEYIoTo TNG
ocuveyNs taomn €£0dov Kkat loy, etvon o cuveyéc pevpa €600V KaTA TN UEYIOTN

160 €EO600V.

V__(1-D_)
| >_om cm

- f‘AI
S

Lm‘
E&iocmon 2-1 Yroloyioudg emaymyikotntog mnviov L

H tmywm yopnmkémroag tov mukvot) €5600v vmoioyiletar amd v

E&iowon 2-2 dote va dwaoet Ty emBount kopdroon g téong eE6o0v.
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D I
C>_Cm om

A
s om
Eicmon 2-2

Omov I glval 0 GUVTEAEGTNG KLUATOONG TNG TAoNS €000V 0pIUcévog Gav
r=AVom/Vom (cvvifog r <2%) kot AV givar 1 uéytom Koudtoon g tdomng

€EO600VL TNV UEYLETN 16YD AELTOVPYING.

YrnoloyiCovtag OTL 1 UEYIOTN] KLUATMOON TOV PEVUATOC €EOO0VL TNG
QmTOPOATAIKNG YevvnTplog mpémel va glval pikpotepn amd 10 2% g péEong

TIUNG, 1 Y OPNTIKOTNTO E1IGOO0V TOV LETOTPOTTEN VITOAOYILETON:

(1-D_ )1 __D
S cm’ om —cm

C. >
n - 0,02xI R f
pvm  pvm s

Eéicmon 2-3

Onov Iym etvat o pedua 16660V TOL PETATPOTEN GE AEITOVPYiL PEYIOTNG
000G, kat Rpym elvar m ovvbetn ecwtepikn avtiotaon g eoToPoAToikng

YEVVITPLOG KOTA TN OTIUN TG LEYIGTNG 16YVOG.

O xOKAog Aertovpyiog Duty Cycle, opiletor oav 10 ¥pdvo mTov 0 SLOKOTTNG
dyel mPOG TO GUVOMKO YPOVO UEYPL TNV EMOUEVN OY®YN TOL OLOKOTTN.
Metafdrioviag katdAAnia v T tov duty cycle pmopel va pvOuiotel n
tdomn €£660v, kabhg n péon T g Taomg €600V UETAPAALETAL YPOULUKA LE
™ petofoin tov duty cycle. H tdon oty €£060 tov mnviov &ival S10KOMTTIKTY).

[Mo v petatponr) g o€ cuveyn xpPNoLomotovpe Babvmepatd eidtpo.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

Kepdhraro 3. YT0AOYIGTIKO CVGTN NG

Evotnra 3.01 Anmot)csig Zvotpnotog

To olvoTMUO OV KOTACKEVLAGTNKE EAEYYEL OE TPAYUOTIKO YpdVo TN
Aertovpyio. TOLG GLOGTNUATOS MOTE VO ATOJdIOEL TNV UEYIOTY dvVOTY 16Y0 OTO
eoptio poc. I'a va yiver awtd amouteiton 11 cvveyng mopaKoAovONoN TOV
NAEKTPIKOV TAPAUETP®V TNG 6600V TV PMTOROATAIKGOV cuotiuatog. Ommg
eloape o€ TPONYOVUEVO KEPAAOIO Ol NAEKTPIKEG TOPAUETPOL EXNpedlovTal omd
Vv axtvoPolia, TV okiaomn, v KabapotTnTa TOV POTOPOATIIK®OV KaBMC Kot
amd TNV €MOYN TOL £TOVLG, ONANON Ol UETAPOAEG TOL UTOPOVV VO TPOKVWYOLV
oyetiCovror oyt povo pe v kivnon g I'mg yopw and tov ' HAo arrd kot amd
GUVTOUO KOIPIKO (QOVOUEVA, OTMC £€vol UKPO GOUVVEQPO TOL KIVEITOL oIV
atpoceoipa. Tétoleg axopo kol otiypoiec petaforéc oty axtivoBoiio wov
TpocParel o pmTOPoATAIKE, OALA Kol LOVO €va HEPOC omd aVTd, Umopel vo

aAAGEEL o€ peydAo PaBud TV TeEMK NAEKTPIKT] 1Y oL Oo dMGEL TO GVGTNLLO.

H 1oy0g mov mapdyeton and to eotofoitaikd cuotnua Bo mpénet teMKd
va. amodobel oto @optio poc. To @optio awtd ce 1Bovikny mepinTmon £yel
otafepd NAEKTPIKA YOUPOKTNPLOTIKA, ONAON GTAOEPT ECMOTEPIKN OVTIOTACT Kol
anontnoelg evépyelas. [a v epappoyn mov TeAkd 6yeddoTnKe TO GLOTNUO
YPNOOTO0VUE Yl POpTio, (evyog umatapldv HoAvBoov. Ot puratoapieg avtég
anonkedovy TNV TAPAYOUEVT] EVEPYELD OGTE VA UTOpel va ypnoiporom et
OtaV 0 TEMKOG KOTOVOAMTAG TO omotfoel. [ v oot @eOpTIon TV
UTTOTOPIDV EXYOVUE SLOUPOPETIKT) OVTIUETMOMION OTAV ALTEC ivan TEAEI®MG AdELEC,
otav Bpiockovial TANPOS POPTICUEVES AL Ko OTAV VTLAPYEL KO TOPAYOLEVT)

EVEPYELN KO TAVTOYPOVA KOTAVAAWDGT 0O TO TEAKO POopTio.
To vroAoy1oTIKO HaG GVGTNUO TAPAKOAOVOET

o Tnv 1oy oL TaPAyETOL OO T PMOTOPOATOIKT YEVVITPLOL.
e Tnv kotdoTACT POPTIONG TOV UTATOPIDV
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio
o Tig TuYOV OIOITHOELS EVEPYELNG TOV TEAMKOD KOTAVOAMTY
To vrohoyiotikd cvoTpa kaBopilet:

e Tov 1pomo POPTIONG TOV UTATAPLOV

o Tnv evépyeta mov Ba amodobei 6To Poptio

e Tnv ovuvBetn avtiotaon tov KVKA®pATOg petatponns téong (DC-DC
converter) MGTE va yivetol 1 KOADTEPN OLVATH EKUETAAAELON TNG

TOPAYOLEVIC EVEPYELDLC.

Evotnra 3.02 AkyoprOpog eréyyov

A& pprvomodnom
UG s Tog

I

Mepnom Lempi EESAon:
Poui{n} = Voyi{n} * Lowi{n}

0XI Pou(n} > Foui{n-1) AT 1

OXI NAI 0XI NAI

Wref= Werf-C Vref= Varf+C Vref = Verf 2 Vref = Varf +C

Encpopr

Ewova 3-1 Aoyikd dibypoppa Aettovpyiog M.P.P.T.

Y10 mopomdve Sdypappo (Ewova 1-1) eaivetor 1o Aoyikd Sidypoppo
eAEYYoL mov mpayuotomoleiton omd to cvotnua poc. Katd v ekkivnon g
Aertovpylag €yovue TV apywonoinon tov moapauétpov. [pdta yivetar o
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

APYIKOG EAEYYOC TOV TEPIPEPEIOKDV TOV WMKPOEAEKTY], OTOTE TO VITOAOYIGTIKO
oLOTNHO EAEYYEL TNV AELTOVPYID TOV eE®TEPIKOV KuKAOUATOV (eEmTepikn &
eontepikn pvnun RAM & ROM, avoAioyikdg LETATPOTENS K.A.TT.) Y10 TNV KOAN
Aertovpyio Ko ot cvvéyeln BETEL TIC apYIKES TAPAUETPOVS AELTOLPYING TOV
CLOTNUOTOG HETATPOTNG evépyelnc. EAEyyel av mapéyetat 1oyvg oV  €i60d0
TOL KUKADUOTOG, TNV KATAGTOON TOV GOPTiov otnv ££000 KOl TIS OTOLTNGELS
TOL ©€ gvépyeln kot Eekivdel tov petotponéa. Katd n Aettovpyia tov
OLOTNHOTOG, LITOAOYILEL TNV 1GYD E1GO0VL TOV TAPEYETOL OO TN PMOTOPOATOIKY

YEVVITPLOL KOl TV 10YV TOL amaiteitan oty €000 TOV UETOTPOTEQ.

[Ma tov vToAOYIGUO TS 1oYVE 10000V, UETPALE TO OLVOLIKS TNG E1GOO0V,
HE doupé€Tn TACMG KOL TOL PEVUOTOS 16000V, Ue emaywywkn (evén. Ta v
pUETpnon g 16yH¢ €£600V YPNGLOTOIOVOL OLULPETT TACTG Y10 TO SVVAUIKO TNG
e€6dov Kkau avtiotaomn shunt ce oepd pe 10 Qoptio, y 1N UETPNON TOL
pevpotog €600V, XvyKpivoupre TNV TIUN NG 10YVOG MOV TNPAUE OO TIG
LETPNCEIS HUE OLTEC 7OV  Elyope amoOnKeDoEL OTNV  UVAUN KOTO TNV
APYIKOTTOINGCT TOV GLOGTAUATOC. O HIKPOEAEKTNG GTI GLUVEXELD AVAAOYO LE TNV
dtapopd 1oyvoc Ba avénoel 1§ o petwoet o duty cycle Tov cvoTiuatoc Kot Oa

enavalaPel TIG LETPNGELS.

To cOomua eléyyov otabepomoleital otnv peEYIGT 16Y0 €680V Ue o
HWKp amdKAon. Xt ovvExew AErtovpyel kdvovtag ocuvveymg tracking ot
uéytotn tiun woyvos. Katd t Aettovpyio avty petafdier kotd 1o eAdyioto
Brina. v Ty tov duty cycle oto cOotnuo kot petpder v 6yd. Avti 1

eEAQLOTN TN OmOTEAEL KOl TO GOAALLD TOV GLGTILOLTOG.

To cpdipa edd opileton Gav 10 TETPAYWOVO TG EAAYIOTNG OTOKAIONG TNG
woyvos. H ehdyiom amdxiion D opiletar Katd tnv HETATPOTN TOV QLGIKOV

peyébovg oe avaroyiko.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

‘Eoto 011 0 avaAoyikdg dtonpétng taong pog otvel uéyiot andoxkion 10V
Kol OTL 0 HETATPOTENG OVOAOYIKOD G Ynoeuokd eivar avdivong 12 ynoeiov.

Tote N eEldyoT LETPOVUEVT] TAGT] OO TO GVGTNHA Oa givart

Dv = 10V/2% = 0,00244140625V.

Evotnra 3.03 XopaktnploTiKd YI0A0YIGTIKOV GUGTI|LATOG.

o 10 vVIOAOYOTIKO GUOTNUA  YPNOLUOTOIOVUE TOV  EMEEEPYAOTY|
80C196KC 1n¢ etaupeiog Intel. O pikposhektng 80CLI96KC éyxer evpog
dedouévov eneEepyoociog 16-bit, dniadn emeepydleton dvo (2) byte oe kdbe
KOUKAO poAoylov. ['a v xatackev] Tov ypnotporomrot texvoroyioo CHMOS
wote va €xel WKpn Katavdimon woyvoc. Eival oyedaocuévog vo ektedel
YPNYOPOVS VITOAOYIGUOVE Kol AETOVPYiEG 10000V / €£000V, VD TEPIEXEL KO
Baocikd KukAOpOTO, ATOPOiTNTO Y10 EQPUPUOYES AVTOUATIGUOD OTMG POVICTES
e éyyov Aettovpyiog Watch Dog Timer, petatponeic avoloytkod 6NUOTOC GE
ynowkd A/D converter, yevwwntpleg mOAU®V SOUOPPOUEVOV KATO TAGTOG
PWM generator kot oceiplaxéc noptec emkowvoviag Serial Port. Ta emumhiéov
KUKADOUOTO TOL TEPIAAUPAVEL TOV KOOIGTOLY 100VIKO Yol XP1|OT O EPOUPUOYEG
OTMC €EAEYYOG KAEIOTOU PBpoyov, ymoeokn emeEepyacio. ONUATOS, GLGTHUOTOL
EAEYYOL KIVITNPOV, GUGTNUOTA EAEYYOL unyovav, cvotnuota ABS kAo v
TOPOKAT® POTOYPUPIOL QOIVETOL 1| EGMOTEPIKN OOUN TOL EMECEPYOOTH WUE TO.

TEPLPEPELOKA TOV.
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gl

Fihd 0
L, gl I il
Clock Serial Pihd 1§ Phhihd 2

H |<ooe

Data BIL

R e @

ol W flog
Code | WDT - PTS

Ewova 3-2 Ecotepikéc povaodeg pikposiektn 80C196KC.

O nikpoeghektg mepthapuPdvel Ol to TEPIPEPELNKE TOL YPEOLOUOCTE Yo

™V €Qapuoyn pog. To mepLpepelokd TOL YPMNCYLOTOIOVVTOL EIVOL:

1. Metatponéag avaroyikod oe ynelakd uéyiotng avaivong 10bit,
YO TNV UETATPOTN TOV UETPNCEWMV 1GYVOC TOV YiVOVTal GTNV €16000
KoL TNV €£000 TOL KUKAMUATOS 16YVOG

2. Ecwotepikol ypovioTés, Yo TNV Topaymyn ToALOV.

3. Movada watchdog timer yio peyadbtepn ac@dieia.

4. Movada moapaymyng TOAUGV pE Sopopemon katd midtog PWM
Generator, mov YPNOUOTOLEITOL YL TNV TOPAY®YY] TOV TOAUDV
001 yNoNG TG Hovadags 1yvog,

5. Pnoaxég 1660006 & ££600VC LYNANC TOYVTNTOGC, KO

6. Zeplokn €1codo / €000 Yoo TNV emKOV®VIo, UE AAAEC GLGKEVEG

EAEYYOL K TOPAKOAOVONON G KOOMDS Kol TOV TPOYPOUULATIGUO.

To porot Clock cuyypovicpov yuo TV K061 TOV ¥PNOLUOTOIOVUE Eivat
20MHz, divovtag poag tn duvatotnto dNUovPYiog TOV TUAUMY EAEYXOV TOV

KUKADOUOTOG 16Y00G LEYAANG GLYVOTNTOC.
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Ot moApol eAéyyov elvar dtopopemuévol Katd TAATOC Kot Tapdyovion omd
11 €£0d60vg PWM 0 éwg PWM2 éyovtog péyiotng ocvyvotnrag 39,1KHz. Xtov
[Tivaxag 3-1 @aivetor n cuyvdTNTa TOV £YEL O OOUOPPOUEVOS KATA TAATOG
TOALOS avALOYO LE TNV GLYVOTNTO TOV KPLGTAAAOD YPOVIGLOD KoL TV AOYIKN

Kkatdaotaot tov BIT eléyyov I0C2.2

ITtoyiaxcy epyooio

XTAL1 Frequency (FOSC)
1I0C 2.2
8 MHz 10 MHz 16 MHz 20 MHz
0 156 KHz | 19.6 KHz | 31.25KHz | 39.1 KHz
1 7.8 KHz 98KHz | 15.63 KHz | 19.5 KHz

MMivakag 3-1 Zvyvomra £6dov povadag PWM

H povéoa avaioyikng LeTATPOTNG YPNCULOTOLEITOL Y10l TNV UETOTPOTT TWV
OAVOAOYIK®V UETPNOE®Y o€ YNneuokéc. Mmopel va kavel Uetatpomés omd
avOAOYIKO Ynoeuoko avdivong 8bit ce ypovo 7us evad ywoo avédivon 10bit

ypedletor 10us yuo kéOe petatponn.

H povéda celprokng emxovoviog apov petatpomrel oe acvyypovn RS 232
YPNOWOTOLEITOL Y10L TNV  UETAPOPA OEOOUEVOV, OTMG UETPNGELS 10YVOG,

KOTAGTOGT EAEYYOV KOl TPOEOOTOINTIKA GTLLOLTOL.

O wkpoeAeyktng avtdg emA&ydnke Oyt puoévo yiati mepriauPdvel oto
KEAMDQOG TOV OO TOL TTEPLPEPELOKA TTOVL YPENLOUAGTE V1oL TNV VAOTOINGN TOV
oLGTHATOG AALA KLPimC Yo Tov ecmtepikd Watch Dog Timer. Zmmv epapuoyn
TOL YPNOLUOTOLEITAL 1] KOTOOKELT] EYOVUE VO KAvovue pe dwyeipion 1oybog
TpAyHo, oV omontel EMMALOV EAEYYO OGOAAEING KO KAANG AElTovpylog TOv
6Aov  ovotuatoc. 'Eva  omolodfmote  oTOUdTNHO  OTO  TPOYPOLLE  TOV
eMeEePynoTn M U0 OOIKOOAOYNTN YPOVIKT KoBvoTépnon wmopel vo €xel
oAéfpla amoteléspata Yoo To 1010 10 KOKA®UO oAAd Kot Yoo To @optio. O

ypoviotng Watch Dog Timer, av dev avavembel o TaKTd ¥POVIKA SlooTHUATO,
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a6 tov enefepyaotel mpokadel emavekkivnon (reset). To cvotnuo emavépyeToL
OTNV OpYIKN KOTAGTOOT AEITOLPYIOG EXOVTAG OTOCLVOEGEL TO POPTIO Ao TNV

TNYN EVEPYELOG.

O eheyktg mapéyer 1 dvvoatodmro owkondv (interrupts) eite amd
eontePKd yeyovota (timer overflow, A/D conversion complete k.A.1t.) gite and
eEmtepikd  yeyovoto (external interrupt pin, high-speed input pins).
Xpnowomowdvtag tao INterrupts éyovpe ypNyopo EAeYX0 TV Sed0UEVOV EVHD
TaVTOYPOVA UTOPEl va YIvVEL KOl 1EPAPYNON TNG GTOLOALOTNTOG TOV EPYUCLDV

mov exterel KAOe oTiyun o enegepyaoTnc.

To chvoro TV evtod®mv Tov eAeyktn (instruction set) mepthapPdvel éva
UeYGAO aplOud aplOunTIKOV Kol AOYIKOV EVIOA®MY Y10 O0E00UEVA TV 8 Kol TWV
16 bit (BYTE, SHORT-INTEGER, WORD, INTEGER). Enion¢ vrootnpilet
dedopéva tmv 32 bit oe mpdEelg oAicOnong, ca yivoueva mpdEewv 16 eni 16 ko
oo TNAika Tpdéewv 32 pe 16 evad o1 vodAoeg TPA&elg Yivovtol 6o GLVOLOGHOL
mpdEewv 16-bit. To hardware tov eleykt] dev vmootnpiler mpdelg
TPAYUOTIKOV aptOUdV 0AAE 0VTEC O1 EVTOAEG UTOPOVV VoL VTTOGTNPLYO0VV 0o
BpAodnkn yia mpayupaticovg apBpovg (FPAL-96) otnv onoia viomoteitor Eva
VTOGVUVOAD TMV EVIOADV TPAYUATIKOV aplBumv mov €yel mpotabel omd tnv

IEEE.

Ymv Ewéva 3-3 eaivetar n ddtaln g pviung tov pukpoghextr). H
uvnun mpoypdupotog (program memory) kotaAoppaver tig devbuveels omd
2080H ¢w¢ SFFFH. H extéleon tov mpoypaupatoc Eekivdel oaPdlovtoc Kot
exteddvrtac n CPU v evioAn ot 61ebBvvon 2080H.
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e el 1= =)o
Addreszas
OFFFFH Excternal
i h'rEmDr'!'r by
~y Dr b
B000H ve
SFFFH
Frogram
-~ hiermory - Either
T T Intarnal
SrE0H DTPRC M
S07FH , r
R Special- A Exbzrnal
— Furposs — hlemary
SOMOH fwkzrmcry
i{FFFH *Fart 4
{FFEH “Far 3
IFFDH Extarnal i
S00H r fwzrmory
1FFH
Regishar
OH Fil

Ewova 3-3 Adtaén opydvoong Lvnung LKPOEAEYKTY).

H pvun edumg Aertovpyiog (special function memory) mepiéyet
deopevuéveC BECEIC LVIIUNG TTOV YPTCILOTOLOVVTAL Y10, ECMTEPIKES AEITOVPYIES
tov  eleykt. Ov Owevbivoelg and OH £€wg 1FFH 1ov register file
YPNOOTOOVVTOL YL TNV OVOUOGIOL TV ECMOTEPIKAOV KOTAYMOPNTOV TOV
eleyktn (0mwg o stack pointer kot ot special function registers) mwov
YPNCYLOTOLOVVTOL Y10 TOV TPOYPUUUOTICUO KOl TOV EAEYYO TNG AELITOVPYIOG TOV

TEPLPEPELOKDV TOV EAEYKTY| LEGM software

210V TOpoKATO Tivoko TopafETO TOLG OKPOOEKTEG TOL LIKPOEAEKTY|
kabodc kol TIc Aertovpyieg mov  ovtoi  exteAovv. Avéloyo pe  TOV

TPOYPOUUUOATIGHO TOV UIKPOEAEKTT OAAALEL Kou 1 AelTovpyia TOLG.
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8XC196KC Pin Descriptions

Function Additional o
Name Functions Selected by Type Description

ACHO P0.0 -- | Analog Channels 0 through 7. ACHOACH?7 are analog inputs to

ACH1 PO.1 the A/D converter. These pins may individually be used as analog

ACH?2 P0.2 inputs (ACHXx) or digital inputs (P0.x). While it is possible for the

ACH3 PO.3 pins to function simultaneously as analog and digital inputs, this is
not recommended because reading Port O while a conversion is in

ACH4 P0.4/PMODE.O ) .
process can produce unreliable conversion results. The ANGND and

ACH>5 P0.5/PMODE.1 VREF pins must provide power to these pins for the A/D converter

ACH6 P0.6/PMODE.2 and Port O to function.

ACH7 P0.7/PMODE.3

ADO0O-AD7 P3.0-P3.7 External 110 System Address/Data Bus. These pins automatically switch to their
address/data bus function when an external access occurs. In

AD8-AD15 P4.0-P4.7 Access programming modes, these pins function as the PBUS.

ADV# ALE CCR.3=0 0] Address Valid. This active-low output signal is asserted only during
external memory accesses. The ADV# signal is used by an external
latch to demultiplex the address from the address/data bus. ADV#
goes inactive at the end of the bus cycle. ADV# can also be used
with a decoder to generate chip-selects for external memory.

AINC# P2.4/T2RST EA# = VEA | Auto Increment. In Slave Programming Mode, this active-low input
signal enables the auto-increment mode. Auto increment allows
reading from or writing to sequential EPROM locations without
requiring address transactions across the programming bus for each
read or write.

ALE ADV# CCR.3=1 0] Address Latch Enable. This active-high output signal is asserted
only during external memory accesses. ALE is used by an external
latch to demultiplex the address from the address/data bus.

ANGND -- -- GND  Analog Ground. Reference ground for the A/D converter and the
logic used to read Port 0. ANGND must be connected for the A/D
converter and Port O to function.

BHE# WRH# CCR.2=1 0] Byte High Enable. This active-low output signal is asserted only

during word writes and high byte writes to external memory.

BHE#, in conjunction with A0, selects the memory byte to be
written. When low, BHE# selects the high byte; when high, it selects
the low byte. When low, AO selects the low byte; when high, it
selects the high byte. Thus, external word writes can be to both

bytes, to the low byte only, or to the high byte only:
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BHE# A0 Byte Written

0 0 both bytes
0 1 high byte only
1 0 low byte only

BREQ#

Bus Request. This active-low output signal is asserted during a
HOLD# cycle when the bus controller has a pending external
memory cycle. The earliest time in the HOLD# cycle that the device
can assert BREQ# is at the same time it asserts HLDA#. Once it is
asserted, BREQ# remains asserted until HOLD# is removed. When
this function is active, the pin acts as a standard output (not quasi-

bidirectional).

BUSWIDT
H

Bus Width. When CCR.1=1, this active-high input signal is asserted
to select the bus width. When high, BUSWIDTH selects a 16-bit bus
width; when low, it selects an 8-bit bus width. When CCR.1=0, the
bus width is always 8 bits and BUSWIDTH is not asserted.

CLKOUT

Clock Output. Output of the internal clock generator. The
frequency of CLKOUT is 1/2 the oscillator frequency. It has a 50%
duty cycle and is generated from XTALL.

Clearing I0C3.1 enables CLKOUT;

Setting 10C3.1 disables the signal.

CPVER

P1.5 WSR.7=1
-- CCR.1=1
-- 10C3.1=0
P2.6/T2UP-DN EA# = VEA

Cumulative Program Verification. When asserted, this active-high
output signal indicates that all locations have programmed correctly

since the device entered programming mode.

EA#

Programming --
mode select (EA#
= VEA)

External Access. This active-low input signal directs memory
accesses to on-chip or off-chip memory. When low, it selects off-
chip memory; when high, it selects on-chip ROM or EPROM. For
ROMless devices, EA# must be tied low.

EA# is sampled only on the rising edge of RESET#. EA# = VEA on
the rising edge of RESET# causes the device to enter programming

mode.

EXTINT

P2.2/PROG# I0C1.1=0

External Interrupt. I0C1.1 assigns this input to either P2.2 or P0.7.
EXTINT must be asserted for greater than two state times to
guarantee that it is recognized. In Powerdown mode, EXTINT
causes the chip to return to normal operating mode. EXTINT is
normally a sampled input; however, the powerdown circuitry uses it
as a level-sensitive input in Powerdown mode.

P2.2 always generates EXTINT1 (INT13, 203AH). When 10C1.1=0,
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a rising edge on the P2.2 pin also generates EXTINT (INTO7,
200EH). EXTINT and EXTINT1 must be asserted for greater than

two state times to guarantee that they are recognized.

P0.7/PMODE.3/A  10C1.1=1 When 10C1.1=1, a rising edge on the P0.7 pin generates external
CH7 interrupt EXTINT (INTO7, 200EH). EXTINT must be asserted for
greater than two state times to guarantee that it is recognized.

HLDA# P1.6 WSR.7=1 Bus Hold Acknowledge. This active-low output indicates that the
8XC196KC has released the bus as a result of another device
asserting HOLD#. When this function is active, the pin acts as a
standard output (not quasi-bidirectional).

HOLD# P17 WSR.7=1 Bus Hold. This active-low input is used to request control of the bus.
When this function is active, the pin acts as a standard input (not
quasi-bidirectional).

HSI.0 INTO4 interrupt  10C0.0=1 Input to the High Speed Input module. The HSI.0 pin can also be

/T2 reset source used to generate an interrupt. A rising edge on HSIL.0 generates
interrupt INT04 (2008H).
In addition, when 10C0.5=1, a rising edge on HSI.0 resets Timer 2.

HSI.1 T2 clock source 10C0.2=1 Input to the High Speed Input module. When 10C0.7=0 and
10C3.0=0, the HSI.1 pin functions as the T2 clock source.

HSI.2 HSO.4 10C0.4=1 Input to the High Speed Input module. Note that HSI and HSO

HSI.3 HSO.5 10C0.6=1 functions can be active at the same time, in which case the pin acts
as an output that the HSO monitors.

HSO.0 -- -- High Speed Outputs. Outputs from the High Speed Output module.

HSO.1 - -

HSO.2 - -

HSO.3 - -

HSO.4 HSI.2 I0C1.4=1 Output from the High Speed Output module. Note that the HSI
and HSO functions can be active at the same time, in which case the
pins acts as an output that the HSO monitors.

HSO.5 HSI.3 I0C1.6=1 Output from the High Speed Output module. Note that the HSI
and HSO functions can be active at the same time, in which case the
pin acts as an output that the HSI monitors.

INST -- -- Instruction Fetch. This signal is valid only during external memory
read cycles. When high, INST indicates that an instruction is being
read; when low, it indicates that data is being read. INST can be used
in applications that require separate memory banks for instructions
and data. (Note that CCB bytes and interrupt vectors are considered
data.)

NMI -- -- Nonmaskable Interrupt. A positive transition causes a vector
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through the NMI interrupt at location 203EH. NMI is used by Intel
tools that could conflict with user software. When NMI is not used,

it should be tied low.

P0.0 ACHO -- | Port 0. This port is an 8-bit, high impedance input-only port. Port 0
PO.1 ACH1 - is read (only) at location OEH in HWindow 0.P0.0P0.7 are also
P0.2 ACH2 . digital inputs to the A/D converter.
P03 ACH3 3 These pins may individually be used as analog inputs (ACHXx) or
digital inputs (P0.x). While it is possible for the pins to function
P0.4 ACH4/PMODE.Q -- . S -
simultaneously as analog and digital inputs, this is not recommended
PO.5 ACH5/PMODE.1 - because reading Port 0 while a conversion is in process can produce
P0.6 ACH6/PMODE.2 - unreliable conversion results. ANGND and VREF must be
P0O.7 ACH7/PMODE.3 -- connected for Port 0 and the A/D converter to function.
P1.0-P1.2 - - QBD  Port 1. This port is an 8-bit, quasi- bidirectional input/output port.
P1.3 PWM1 - Port 1 is read and written at location OFH in HWindow 0.
P14 PWM2 . The additional functions act as standard 1/O pins (not quasi-
P15 BREQ# 3 bidirectional).
P1.6 HLDA# --
P1.7 HOLD# -
P2.0 TXD/PVER# -- 0 Port 2. This port is an 8-bit, multifunctional port. Port 2 is read and
P2.1 RXD/PALE# -- | written at location 10H in HWindow 0.
P2.2 EXTINT/PROG# -- |
P2.3 T2CLK -- |
P2.4 T2RST/AINC# -- |
P2.5 PWMO -- O
P2.6 T2UP-DN/CPVER  -- QBD
P2.7 T2CAPTURE -- QBD
/PACT
P3.0-P3.7 ADO-AD7 -- 1/0 Ports 3 and 4. These are 8-bit, bidirectional, input/output ports with
open-drain outputs. The pins are shared with the multiplexed
address/data bus, which has strong internal pull-ups. The pins
P4.0-P4.7 AD8-AD15 automatically switch to their open-drain port functions when there is
no external access.
During Programming Modes, these ports function as the PBUS.
PACT# P2.7/ EA# = VEA o] Programming Active. In Auto Programming Mode, PACT# low
T2CAPTURE indicates that programming activity is occurring.
PALE# P2.1/RXD EA# = VEA | Programming ALE. When PALE# is asserted, data and commands

on Ports 3 and 4 are read into the device.
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PMODE.O P0.4/ACH4 EA# = VEA Programming Mode Select.

PMODE 1 PO.S/ACHS Determines the EPROM programming algorithm that is performed.
PMODE is sampled after a device reset when EA# = VEA and

PMODE.2 P0.6/ACH6 should be static while the device is operating.

PMODE.3 P0.7/ACH7

PROG# P2.2/EXTINT EA# = VEA Programming Start.
This active-low input is valid only in Slave Programming Mode.
When asserted, PROG# causes the data on the programming bus to
be programmed into the EPROM. When PROG# is deasserted, the
programming pulse is terminated

PVER P2.0/TXD EA# = VEA Program Verification. In Programming Modes, this active-high
output signal is asserted to indicate that the word has programmed
correctly.

PWMO P2.5 10C1.0=1 Pulse Width Modulation (PWM) output. The duty cycle of
PWMO is determined by the value loaded into the
PWMO_CONTROL register (17H). If PWMO is forced high on the
rising edge of RESET#, the device enters Test Mode.

PWM1 P1.3 10C3.2=1 PWM Output 1. The duty cycle of PWML1 is determined by the
value loaded into the PWM1_CONTROL register (16H, HWindow
1).

PWM2 P1.4 10C3.3=1 PWM Output 2. The duty cycle of PWM2 is determined by the
value loaded into the PWM2_CONTROL register (17H, HWindow
1).

RD# -- -- Read. Read s ignal output to external memory. RD# is asserted only
during external memory reads.

READY -- -- Ready. This signal is used to lengthen external memory cycles by

generating "wait states” for interfacing to slow memory. When
READY is high, CPU operation continues in a normal manner. If
READY is low prior to the falling edge of CLKOUT, the memory
controller inserts wait states until the next positive transition in
CLKOUT occurs with READY high or until the number of wait
states is equal to the number programmed into CCR.4 and CCR.5.

READY is ignored for all internal memory accesses.
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RESET#

110

RESET#. Reset input to and open-drain output from the chip. A
falling edge on RESET# initiates the reset process. When RESET# is
first asserted, the chip turns on a pull-down connected to the
RESET# pin for 16 state times. This function can also be activated
by a watchdog timer overflow or by execution of the RST
instruction. In Powerdown mode, the reset process causes the chip to

return to normal operating mode.

RXD

P2.1/PALE#

SPCON.3 =
1

1/0

Receive Serial Data. In modes 1, 2, and 3, RXD is used to receive
serial port data. In mode 0, it functions as an input or an open-drain

output for data.

T2CAPTUR
E

P2.7/PACT#

QBD

Timer 2 Capture. A rising edge on P2.7 captures the value of Timer
2 in the T2CAPTURE register (OCH in Window 15) and triggers a
Timer 2 Capture interrupt (INT11, 2036H).

T2CLK

P2.3

10C0.7=0
and
10C3.0=0

Timer 2 Clock. The Timer 2 clock input and serial port baud rate

generator input.

T2RST

P2.4/AINCH#

10C0.3=1
10C0.5=0

Timer 2 Reset. When 10C0.5=0, a rising edge on T2RST resets
Timer 2.

T2UP-DN

P2.6/CPVER

10C2.1=1

Timer 2 Up/Down Control. This active-high input controls the
direction of the Timer 2 counter. When T2UP-DN is high, Timer 2 is

a down counter; when T2UP-DN is low, Timer 2 is an up counter.

TXD

P2.0/PVER

I0C1.5=1

Transmit Serial Data. In modes 1, 2, and 3, TXD is used to
transmit serial port data. In mode O, it is used as the serial clock
output. Holding TXD low on the rising edge of RESET# causes the
device to enter ONCE mode.

VCC

PWR

Digital supply voltage (+5 volts).

VPP

PWR

Programming voltage. Also the timing pin for the "return from
power-down" circuit. If this function is not used, connect the pin to
Vcc.

VREF

PWR

Reference voltage for the A/D converter. VREF is also the supply
voltage to the analog portion of the A/D converter and the logic used
to read Port 0. VREF must be connected for the A/D and Port O to
function.

VSS

GND

Digital circuit ground (0 volts). There are multiple Vss pins, all of

which must be connected.

WR#

WRL#

CCR.2=1

Write. This active-low output, when low, indicates that an external
write is occurring. This signal is asserted only during external

memory writes.
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WRH# BHE# CCR.2=0 o] Write High. This active-low output signal is generated when
CCR.2=0.

In 16-bit bus mode, WRH# is asserted during high byte writes and
word writes.

In 8-bit mode (CCR.1=0), this signal is asserted for high byte, low
byte, and word writes.

WRL# WR# CCR.2=0 o] Write Low. This active-low output signal is generated when
CCR.2=0.

In 16-bit bus mode, WRL# is asserted during low byte writes and
word writes.

In 8-bit mode (CCR.1=0), WRL# is asserted for high byte, low byte,
and word writes.

XTAL1 -- -- | Oscillator/Clock Generator Input. Input of the on-chip oscillator
inverter and of the internal clock generator. XTAL1 also serves as
the 8XC196KC clock input if an external oscillator is used. When
XTALL1 is used in this way, the XTAL1 VIH specification must be
followed.

XTAL2 -- -- o] Oscillator Output. Output of the on-chip oscillator inverter.

IMivakag 3-2 AKpodEKTES LUKPOEAEYKTN
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Kepararo 4. Ileprypo@n KVKAONOTOC
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To block duaypappa g kotackevnc eaivetol oto Tapakato Ewova 4-1,

omov meprypdeovtor To Poacikd dopkd otoyeia avtic. To ocvvoro TV

eotoPortaikwv (PV Array) mapéyet v 1oy0 €10000v ToL GvoTiuatog. O

TOKVOT] GVCEVENG TOL GLGTNUOTOS, EEOMOADVEL TNV TAGN €10000V Kol

ATOKOMTEL TNV EMGTPOPT VYicLYVEOV BopOP®V Amd TO KOVKA®UA 16YVOE TPOG TOL

eotofoltaikd. To kiKAmuo 16yvog amoteAettal amd tpia Mos-fet 1oyvog yo

TNV S10KOTN TOV KUKAMDUOTOS TOV GE GLVOLAGHO UE TNV 6iodo drapuyne D kot

10 mnvio L Omuovpyodv 1o KOKAOUO HETOTPOTNG TG 1loyvoc. Emiong

SlokpiveTOL KO TO SIAYPOLLLO TOV GUGTNIATOG EAEYYOV.

|7 T

3 Power Mosfets in
parallel

L=30uH, 3mm air gap
————/—

| A N T 11
MAYRRERTE Sk B e b
. W T P '
e il
\ \ \ \ Driver IC

| i A

Instrumentation

Clrcuits

Control System

A/D
Conv.

Output

80C196KC uC

1T 1T

EPROM SRAM

Ewova 4-1 Adypoppo Asttovpyiog KOTooKELNG

To ocbomua eréyyov (Control System) omoteAeitar omd 10 KOKA®UQ

duyeiplong TV GNUATOV, TO KOKA®O LETOTPOTNG TOV OVOAOYIKDOV OEOOUEVHOV
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OO TIC UETPNGELS TOV YIVOVTOl 6TO KOKAWMUO 15YVOG, TO KUKAMLY VITOAOYIGUDV

KOl TO KOUKA®LLO 001YNOTG TOV KUKAOUATOV 16Y00C.

H «xatookevn amoteheitonr omd TPelg MAOKETEG, TOL OKOAOLOOVV TO
npotuma  oyedioong EURO  yioo vmoAoyiotikd ocvotiuota  Propmyovikon
TEPPAALOVTOC, TNV KEVIPIKN TAOKETO, TNV TAOKETO TOV LUKPOEAEKTY] KOl TNV
TAOKETO 16Y00G. Ot TAOKETEG WMKPOEAEKTMOV Kol 10Y0DOC GLVOEOVTOL WE TNV
Kevipikn mAokéta pe ovvoetipec DIN 96 tpidv cepdv yio Ti¢ mAakETEG

UIKPOEAEKTOV KOt 0VO0 CEPADV ETAPDV Y10l TIG TAAKETES 1GYVOG.

Evotnra 4.01 Kevrpwn mhokéta

H xevtpum mhokéta oyedidotnke yuo va @rho&evel pe Koo TpoTOKOALO
EMKOVOVING SLAUPOPES CLOKEVEC. XPNGILOTOIEITE Y1 TNV OTNPLEN GAAN Kol TNV
TPoP0od0cio. Twv TAOKETOV. DloLevel TIC EMOPEG GVVOECNC TOV EMUEPOVS
TAOKETOV KOL TO KUKAOUO TPOPOSOGIOS TOV YNOUIK®OV TUNUAT®OV HE TOOM
+5V. H tpogodocia tov cvotiuotog yivetalr péocm pog moaAng OR oamd v
eotofoitaikn yevvnrplo kot T pmoatopies. ‘Etor  eEaceoaiilovpe NV
ATPOCKOTTN AEITOVPYIO TV KUKAOUAT®V EAEYYOV aKOUO Kot OTOV OEV VITAPYEL
Topaywyn evépyelag and Tov NAlo. Alveton pe avtni ™ oyediaon n dvvatdtnto

VoL EYOVUE TEPIGGOTEPES OO U0l KOl SLOUPOPETIKEG LOVADES 10YVOG.

To niektpovikd dtdypappo e TAakETag otnpiEng eaivetal oty Ewkdva
4-2 ko amoteAeiton amd Tpelg BEcElC Yo mAOKETEG 1oYVOG, 000 Bécelg Yo

TAOKETEG UE UIKPOEAEKTT] KOl TO TPOPOOOTIKO.
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Ewova 4-2 Zymuotikd S1dypappd Kevipikng TAaKETOG

[a mmv ompién tov mloket®V ypnoonomdnkay ot connectors
Bopunyavikod tOHmov DIN96 mov  ypnowomoovvIol YL EQOPUOYES
NAEKTPOVIKOV VTOAOYIGTOV o€ Prounyovikd mepifdirov. To 11 mAakéTeg
enelepyacstov 6ivouv GLUVOAIKE Tpelg oepég and 32 axpodékteg (3 * 32) wote
vo. umopel av amoutnOst va mePAcEl OAO TO €VPOC TWV OCNUATOV TOV

YPNOUOTOOVVTAL GTOVG NAEKTPOVIKOVS vroAoyotéc PC’s (cupPatd pe AT
ISA 16 BUS).

[Ma g MAakéteg 1oyvog 0V0 oelp®dv amd 32 akpodéktes (2 * 32) mote va
VIapyel peyolvtepn amdoTaon HETAED TOV akpodekTdv. Me v peimon tov

EVEPYDV OKPOOEKTAOV EYOVUE HEYOAVTEPN OMOCTACT] TOV OKPOOEKTMOV GTNV
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

TAOKETO, OOTE VO UTOPOVUE VO, OLOYELPIGTOVHE UEYOAES SLOPOPES SVLVOLKOV

YOPIS vo VTapyel TPOPANUO CTIVONPIGUGDV.

To ovotua 6o Tpogodoteital amd To emToPoATaiKd otovyeio. Kdbe
TAOKETA, 16Y00C £YEL O1KO TNG TPOPOOOTIKO YOUNANG 1GYVOG TOV LETOTPETEL TNV
1domn tov eotofoitaikav and 60V fwoc 120V mov eivor oty €i60d0 TOL
KUKADUATOG 16Y00G, oto 12V ~ 15V mov amouteiton yioo vo Agttovpyovv ta
KUKAOUato e éyyov. H tdon avtn épyetar omv mhakéto ot\piéng nEco g
d1000v avtemMoTpoPNc. To TPoPOdOTIKO NG TAaKETAS oTPIENS PacileTon 6TO
olokAnpopévo LM 7805 mov givar ovaroyikdg otafepomom g TAoNG UE TIUN
e€ooov +5V. H tdon avtq amotehel v Pacikn tdom Aeitovpyiac yu v

TAOKETO TOV EMEEEPYOOTN.

Exto¢ and o¢otoPoArtaikd upmopoOUE VA YPNCUYLOTOU|COVUE OLOALKT
EVEPYELDL OAAG KO EQESPIKT QTTO YEVVITPLO, EVA OAEC ALTEC O1 TAAKETES 16YVOG
Oa eréyyovtor and v emefepyaotr). Mmopel 6to cvotnue vo tpootedel Ko
TAOKETO €MECEPYAOTOV TOV Oo EMKOWVEOVOLV HETOED TOLG KOl VO KOVOLV

JLOLPOPETIKEG KOl EPYOCTES.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio
Evotnra 4.02 Movaoo pikpogiekTi)

H mhaxéta tov enelepyaotn ¢riolevel Tov KeEVIPIKO emeLepyaotn) TOv
extelel OAOLG TOVG VITOAOYIGHOVG KOl TOVG EAEYYOVS, TO KOKAMUA doryeiptong
OVOAOYIK®V CNUATOV, YO0 TNV UETATPOT] TOV UETPNCEDV OO TO KUKAMLUO
16Y00¢ amd avaloyikéG o€ YNEKES, Kol TiG eEmTepikéc UVIUES TuYoiog
npoonéhaonc (RAM) kot  avdyvoong (ROM). Emiong meprapPdvet
oTafePOTOMTIKO KOKAMUO TPOPOOOGING TOV OVOAOYIKO-YNPLOUKOD LETOTPOTED,
(A/D converter) kobmg Kol KOKA®UO HETATPOTNG TN GEPLOKNG OVpag Tov

pikpoerektn and TTL otdBun oe RS232 cvupat.

210 dudypappa (Ewova 4-3)paivetar 10 NAEKTPOVIKO S1AYPOUILO TNG TAAKETOG
oV pikpoehektr). OTg avaQEpaLe TNV TEPLYPAPT] TOV OTOLTCEDV TOV GUGTIUATOC
&xovpe emré€et yia pikpoehekt tov 80C196KC e INTEL. O enelepyaotng amartel

eMyroto eEMTEPIKA KUKAMDUOTO Y10 TNV AELITOLPYIO TOV GE VTV TNV EQPAPLOYT.
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vvvvvv

Ewova 4-3 Hiektpovikd 014ypopipto KUKAMUOTOG IKPOEAEKTN

Ext6¢ amd tov pikpoereyktn 80C196C n mhakéto prholevel axouo emtd
oAokAnpouéva kokAopata, &va MAX 232, éva MAX6250, dvo 74HCS73, éva
74HC14, pioc EPROM AM27C256 kot pio RAM UM62656.

To MAX232 ypnowonoteitol yio TNV HETOTPOMY] TOV CNUATOV TNG
oelplokng Bupag tov enelepyaot amd otdBun TTL oe RS232, dote va pmopet

10 GVOTNUA VO cLVOEDEL Lle vTOAOY1IGTH o€ amdoTaon PEXPL 15 pétpa.

To MAX6250 eivar éva Tpo@odoTikd TAoNG ava@opic HE OLOKOTTIKN

Aerrovpyia (switching regulator). IMopéyet v tdon ovagopds mov amaltel o
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

UIKPOEAEKTIC DOTE VO, AELITOVPYNGEL TO TUNUO UETATPOTNG OO OVOAOYIKO GE

YNPLoKo.

Ta dvo oroxinpopéva 74HCS573 etvar koatoywpntés devbvuvoemv kot
ypnoomolovvror yia tov olaywpiopd 1o DATA BUS and to ADDRESS BUS
ToL MKpoeAekthy. H ypnon tov oAokAnpopévov eivol amapoitntn agov To
ADDRESS BUS kot to DATA BUS 6gv mapéyovtat o d10popeTIKd modopdiio

T0V enelepynotn) aAld elval Temheypéval.

Télog yio TV adénon TG UVAUNG TOL GUOTHLATOC YPTCULOTOOVUE TNV
EPROM AM27C256 otv omoia eival amodnkevuévo to mpdypoppo Kot pio
RAM UM62656. Xt RAM amoBnkevovion OAa tor degdopéva omd v
enelepyosio TV onudTOV KaOO Kol 01 TPOTYOVUEVES LETPNOELS. TNV Evapén
NG Aertovpyiag Tov cuoTiraTog petapépoviat omd v EPROM ot ram kot to

APYIKA GTOTYEID EKKIVIGELS.

To KOKA®UO LETOTPOTNC TOV AVOAOYIKOD GNLOTOC GE YNOLOKO EKTOC OO
tov otabepomomr] mwov pog divel v Téon avagopds mepthapPdvel kot
KUKA®UO TTPOoTaciag NG €100000 Ttov omd vreptdoelc. To xvKA®uo
TPOGTUGING VAOTOEITOL Ue pio GEPA amd aVTIOTAGELS, TUKVOTEC Kol 01000VG

TVPITIOL TOV GLVOEOVTAUL GTIC AVALOYIKEC E1GOO0VC,.

Téhog 10 ohoxkAnpopévo 74HC14 pog mapéyer Aoyikég moreg NOT yia Tig
OTTOLTOVUEVEG OAAAYES AOYIKNG oTdOUNg Tov amattovvtol. Emiong poc avédavet
10 pedpo mov moapéxetar amd tov Owukomtn RESET wote va yiveton

EMOVEKKIVIOT TOV LUKPOEAEKTY).

Evotyta 4.03 Metatponéag Xoveyovg Taong (DC — DC Converter)
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Ewkova 4-4 Hlextpovikd S1drypopLplo KOKADUOTOG LETOTPOTNG 10YVOG

To mopoambve oyeddypappo elvor 10 KOKAOUO ©6Y00C OV
ypPnowomoteitoar  yioo v @otoPoAtaikyy yevvitpl. To kOKA®po  TOL
enelepynoTn) HOG TOPEYEL TPEIS YEVVITPLUG TOAUDV OLUULOPPOUEVOY KOTA
mAdtoc (PWMO é¢owc PWM2), mov 6nwg gidape otnv mapdypapo 3.3, avdioyo
UE TOV KPUOTUAAO YPOVICUOD TOL UIKPOEAEKTI] UTOPOVV VO OMCOLV OVO
OLOLPOPETIKEG GUYVOTNTEC. TNV GLYKEKPIUEVT] EQOPUOYN YPNOUYLOTOOVUE TNV
ypouur PWMO. H €£0d0¢ avti Tpoodotel To odokAnpouévo HIP2500.

To HIP2500 eivar oloxkAnpopévo teyvoroyiag CMOS mov oomyel
tpaviicTop 1oy0vog oe drdTaln nuyéevpac. 'a v epappoyn pog Ba odnynoet

povéryo To Tave okELOG TG YEQLPOC. Mag mapéyel TV Sopopd SLVAUIKOD TMV
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

10V amd Vv tdon €16000V amd To PMOTOPOATATKE OV OTOTEITOL Y100 VO, AyouV

ta FET.

INa FET ypnoworomoaype ta IRFP250 mov £xovv moAd younAn aviictoon
ayoyns (Rds(on)=0.085Q) kot upmopodv vo Aertovpynoovv uUe  dlopopd,
duvapkov VBRdss = 200V.

YV mhak€To 10y00¢ EKTOC amd TNV Lovada Tov Tepayloth chopper éxovpe
TNV HOVAdO HETPNOE®V 16Y00¢ €£000V Kol €60dov. H pétpnon g tdong
€10000V LAOTOIEITAL LE Eva, douPETN TAONG Kol va, TEAECTIKO evicyvt TLC272

(R1, R2, U3a).

H pétpnon tov pedpatoc yiveror pe 1t ¥PNOUOTOINGT  €VOC
HETAGYMNUOTIOT pedUaTOC. O UETACYNUATIOTNG UTaivEl G GEPA, HETOED NG
tpopodocioc ko twv FET woydoc. Otav taraviaovouv ta FET oty ypopun
TPOPOSOGIOC TAPOVGIALETOL OLUKOTTTOUEVO PEVLO, TO OTTOI0 GTT| dEVTEPEVLOV TOV
LETAGYNUOTIOT ONUIOVPYEL SLOPOPA SUVOUIKOD, OVAAOYN LE TO PEVUO. XTN
GUVEYELD 1] O1POPA OLVAUIKOD AVOPODVETOL KOl LOPPOTOIEITAL LUE TO KUKAMLLOL
D2, D3, DZ2, R11, C16, C5 kot R15. Téhoc puéoov tov TEAESTIKOD EVIOYLTN
TLC272 (U3b) droyetevetatl mpog TV TAOKETO TOV UIKPOEAEKTN.

To pevpa €660V TOV GLGTANOTOG LETPATOL LE TO dIKTV®UA Tov R3, DZ3,
R21, R22, R6, R14, U4a, C15 & Rshunt. T'a tqv pétpnon 6o emeldn £yovue
GUVEYEG PEVUOL YPNOUOTOIOVUE U0 OVTIGTOOT 10YV0C TOV UTOIVEL GE GEPE LIE

TO QOPTIO HOC.

Télog otV mAokéta 10YVOG LLAPYEL KOL TO TPOPOOOTIKO Yoo OAO TO
oLOTNUO TOV KPOEAEKTY. To TPOPOOOTIKO avTO pag mapéyxel otabepr| tdom
+12V kon +5V mov amortovvion Yoo Ty AEITovpYic TOV UKPOEAEKTN KOl TMV
TEAEGTIKMV OV YPTCLLOTOI0VVTAL Y10l TIG LETPTCELG.
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

Kepdraro 5. MeTpnoerc.

H xatackevn Aettovpynoe ot mhaicilo Tpoypappatog mov eEedlynke oto
IToAvteyveio Kprtne. Extdg amd ta avoapepdueva 6€ avth TNV TTLYOKN 1M
KOTOOKELT EUTAOVTIOTNKE UE HOVAON 1GYVOG Yo YPNOT LE OVELOYEVVITPLO
woyvoc 1KW kot povada dSwoyeipiong evépyelog Kol HETATPONMNG NG OE
gvallacoopevng 220V yuo v eotayoynomn g eEOTEPIKNG TEPIUETPOV TOV

kTipiov. Katd ) Aettovpyio tng Tpape TG TopoKATO LETPNCELS:

Ioydg Ioyig Amodoon
g15600v (W) g€odov (W) (%)
21,04 14,73 70
89,51 77,43 86,5
102,98 91,55 88,9
119,53 104,35 87,3
124,56 105 84,3
158,15 130 82,2
160,00 133,76 83,6
186,73 150,88 80,8
217,14 174,3 80,27
221,29 184 83,15
231,72 185,93 80,24
245,76 197 80,16
257,77 206,6 80,15
283,40 227 80,1
308,75 247 80
579,02 436 75,3

[Tiv.5.1 Twég petproemc 100G
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ITtvyioxn epyooio

450
400

350

300

. 250
loxug (W) 200
150

100

50

loxUg £€660ou (W)

| B loyug £€650u (W)|

Atrédoon (%)

@ Amédoon (%) |
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T.E.I. Kpntyg Hopapthuo Xoviawv ITtoyiaxcy epyooio

Kepararo 6. Xvunepdopota

H dwdtaén mov mpoteivovpe 6e avt v epyoacio dtoyeplONAoTE TV
ToPAYOUEVT) EVEPYEWDL OO UL GVLOTOLYIC QMOTOPOATOIK®OV HE OKOMO TNV
BéATiot dvvaty amoAafr] EVEPYELNG Ko Amdd0oNG TNG OTO EKAGTOTE POPTIO.
Me v ypnomn g te)VOLOYI0G KUKAOUETOTPOTTEWV EVEPYELNS KATAPEPVOLLLE VO,
SLOLYEPIOTOVUE OPKETA UEYOAAN 1OYV LE TOAD KPS GYETIKA GE OYKO KOKAMLLOL.
Tobto emtvyydvetor pe v ¥PNON LYNANG oLYVOTOTNG AELTOLPYIOG TOL
KUKADUOATOG 10YV0G MOTE Vo, LEWWOEL OPOUATIKA O OYKOG TMV OTAITOVUEV®V

LETACYNUATIOTAOV KO TNVIOV.

[a tov éleyyo T0VL  KUKAMUOTOG 16(VOG OEV  YPTNOCLULOTOMGOLE
NAEKTPOVIKEG OLOTAEES HE KLVKADUOTO CUYKPIONG TOV TIUOV OAAL Evov
Tpoypopupatiiopevo pikpoeieykth. Etol éyovue v duvatdtnta TG SLVOIKNG
aAAOYNC TNG CLUTEPLUPOPAS TOV KUKAMUATOS (OGTE VO TPOCUPLOCTEL GTIC
avaykeg poc. Emiong ovvetor m dvvatdtto TG EMEKTAONG TNG CLVOAIKNG
16Y00¢ OV Sy EPLOUACTE PE TNV TPOGONKN EMTALEOV KUKA®MUATOV EVEPYELNG

GTNV LIAPYOVLGA SLATAEN EAEYYOVL.

2V vAomoinomn mov €xel Yivel Y¥PNOIUOTOIOVTAC TPOTLTO BLoUnyoviKov
Eleyyov umopovue va tpocEcovpe GALeS Tpeig dlaTdéels 1oyvog. MaAiota dev
elvor  omapoitnto va  mEPOPIGTOVUE HOVO G OOMTOPOATAIKA OAAE Vva
LY EPIOTOOUE Kol BAAEG LOPPEC eVEPYELG amAd Tpocapudlovtac KA popd

TO TPOYPOLLLO TOV LIKPOEAEYKTY].

Téloc pag olvetar 1 duvatdTNTA NG YPNONS TOL KLKAMUOTOS Yo
dlohHvoeon OA®V TOV  EVOALOKTIKOV TNYOV TOPUYOYNS EVEPYELNG Kol
amodoons tovg 6to diktvo dtovoung g AEH avtAdvrtag mdvrote v péyiot

duVaTN TAPAYOUEVT) EVEPYELQL.
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Kepararo 7. HrekTpovikd Xy£o1r0

Evotnra 7.01 Kevrpuc Mhokéta

1 | 2 3 4
vgchA ngJZA vgc.MA VgCJSA
L1 AL Vgc 18 1 Al 1 Al 1 Al VCC)C 36
P1.0 al vceJic P1.0 VCCJ2C VCCJ3C VCC J4C P1.0 D | VCCJ5C
pri | A2 ADO B1 o pri ] 42 o o A o pri | A2 ADO Bl o
- A3 B2 L C1 — A3 L C1 L C1 A3 L C1 ——=— A3 ~—— B2 L C1
PL2 ADL ANGND| PL2 ANGND| ANGND| ANGND| PL2 ADL ANGND|
A4 B3 ——=—1 C2 =1 A4 ~———1 C2 ———1 C2 b A4 ~——=— Cc2 =———1 A4 —~—— B3 ——— C2
P13 AD2 ACHO P13 ACHO ACHO ACHO P13 AD2 ACHO
D A5 B4 ——-—C3 — A5 —~——1C3 ——-—C3 W —~—-—1C3 —~—— A5 ~——— B4 ~—=——C3 D
PL4 0 AD3 o ACHI | <y I A ACHI_| < ACHI_| <y G ACHI_| < PLa | e AD3_ | oo ACHI_| <
PL5 e AD4 o ANGNDRL £ | Ao ANG o ANGNDJL Sl ANGNDRL < PLE |- AD4__| o2 ANGNDRL <
PL.6 0 AD5 o ACHZ | <o — [ ACH2 AcHZ | Z¢ — | AcHZ | <2 PL6 | g AD5 | o2 AcHZ | <2
PL8 0 AD6 2 ACHI | <7 [ o ACH3 ACHS | <7 0 ACHS | <7 PLE _| o AD6 | £o ACHS | <7
P2.0 AD7 ANGNDR ANG P2.0 ANGNDp ANGNDR P2.0 AD7 ANGNDp
A10 B9 ———C8 b AL0 — ==—— A10 ———1cCs8 b AL0 ———1cCs —=—— Al0 ~——— B9 ~———t C8
P2.1 ADS ACH4 ACHZ P2.1 ACHZ ACHZ P2.1 AD8 ACHZ,
All B10 —=—— C9 — ALl — — Al1 —=—— C9 — ALl ———1C9 ===— All ——— B10 ——-— C9
P2.2 AD9 ACHS ACH5 ) ACHS ACH5 P2.2 AD9 ACH5
Al12 B11 ——— C10 — AL2 —_— Al2 } C10 Al2 1 C10 ——— Al2 ——— B11 ——— C10
P2.3 AD10 ANGNDB ANG P2.3 B B P2.3 AD10
A13 B12 ———C11 P AL3 — =1 A13 Pci — A13 Pc11 ==—— Al3 ~——— B12 ——— Cl11
P2.4 AD11 ACHS P2.4 ACHG P2.4 P2.4 AD11 ACHG
— Al4 B13 —=——1 C12 —=——1 Al4 — — Al4 1 Cc12 — Al4 1 Cc12 =—=—— Al4 —~————1 B13 —~——1 Cl12 —
P2.5 AD12 ACHT, P2.5 ACHY ) P2.5 AD12 ACH7
B oiE Al5 ADTs—] Bl4 ANGRDh C13 s5e—1 Al5 — EoiE Al5 , C13 Al5 , C13 e 1 ALS - c13
Box Al6 Apra—] B1S ——=—'cC14 55— Al6 55— Al6 —' c14 — Al6 —'c14 F5—1 Al6 c14
sNE] ALY ADTE—] B16 c1s anE] ALY — 1 A17 c1s5 — AL7 c1s sroiT Al7 c1s5
RESETH Al8 oo Bl7 1 C16 RESET] Al8 RESETHl Al 1 C16 Al8 1 C16 RESeTH Al 1 C16
Al9 B18 1 Cc17 =% A19 1 A19 1 Cc17 1 A19 1 C17 =1 A19 1 C17
CLKOUT INIT CLKOUT CLKOU CLKOUT
m=——1 A20 9 — C18 s —1 A20 m=——1 A20 — c18 — A20 1 C18 ~————1 A20 — C18
HLDA# /BUSWI HLDA# HLDA# HLDA#
NeT ] A2l FONDE 0 1 C19 NeT ] A2l A21 1 Cc19 A21 t C19 NeT T A2l c19
5 A22 R B21 1 C20 g A22 A22 1 C20 A22 1 C20 a1 A22 c20
~ A23 Eoa B22 — c21 Ao A23 A23 —f c21 A23 1 c21 Ao ——1 A23 — c21
c AT A24 o B23 1 c22 Ao A24 A24 1 c22 A24 — Cc22 AT A24 c22 c
AT A25 AT B24 1 c23 AT 1 A25 AT A25 1 c23 A25 — c23 AT A25 1 Cc23
A A26 ™ B25 1 Cc24 AT A26 A ] A26 1 Cc24 — A26 1 C24 A1 A26 — Cc24
e A27 5 B26 c25 N A27 e A27 c25 A27 c25 e A27 c25
T A28 ™ B27 1 C26 AT A28 AT —] A28 1 C26 — A28 1 C26 AT A28 — C26
N A29 e B28 c27 A A29 Are——] A29 1 c27 A29 — Cc27 ATe—T A29 — C27
A30 o B29 1 c28 ———1 A30 — A30 —1 c28 — A30 1 Cc28 —~———— A30 1 C28
V+0O—1 A31 A7—— B30 1 Cc29 — A31 A31 1 Cc29 — A31 1 C29 V+0—1 A31 c29
A32 ——— B31 — Cc30 A32 A32 ——— C30 A32 ———1 C30 A32 — €30
] ~— CON96DI B32 s — CON96DI —conssony VO] o = consson] VO] ca2 ~— CON9%6DI 0 —
= CON96DI = CON96DI
— CON96DIN D1 — CON96DIN D2 = CON96DIN D3 = CON96DIN — CON96DIN
D1N4001 D1N4001 D1N4001
V+ V+ V+
B Main Processor Board MPPT Board 1 MPPT Board 2 MPPT Board 3 AuxProcessor Board B
V+ U1
— 5 N 5 |
IN out & O vce
D4
LM7805CT E‘LED REL]
+C1 +C2
~—10uF R1 —10uF
8200hm
A A
Jd Title Technical University of Chifnia
Base board ROTANOUS
731 33 Chania,
o . L Crete
Size: A4 | Number: 1 Revision: 1 Greece ]
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Hopdptnua

Kepdiaro 1.Data sheets e€optnudroyv

L78xx - L78xxC
K’I L78xxAB - L78xXAC

Positive voltage regulators

Features

m Oulput currenfupto 1.5 A

Ouiput voltages of 5; 6 8 8.5;9; 12; 15; 18;
24V

Thamal overlcad protection

Short circult protection

Cutput transition SOA protection

2 % putput voltage tolerance (A version)

Guarantead in extended tempearatura range (A
Description

Tha L78xx saries of three-terminal positive TO-3 DPAK DPPAK
regulators is available in TO-220, TO-220FF TO-
3, D=PaK and DPAK packages and several fixed
output voltages, making it usaful in a wide range
of applications. These regulators can provide
local on-card regulation, eliminating the
distribution problems associated with single point
regulation. Each type employs internal currant
limiting, thermal shut-down and safo area
profection, making it essentially indestructible. If
adequate heat sinking is provided, they can
deliver over 1 A output currant. Although designed
primarily as fixed voltage regulators, these
devices can be usaed with external components to
obtain adjustable voltage and cuments.

Tabla 1. Davica summary

Part numbsere

LTBOS LTBOGALC L7B09AB LTa1548
LT805C LTBOBC L7B09AC LTB15AC
LTBOSAB LTROBABR LTR12C LT818C
LTBOSALC LTBOBALC L7812A8 LTB24C
LT20eC LTBRSC L7B12AC LTa2448
LTBOEAB LTBOGC LTB15C LTE24AC

March 20 Doc 10 2143 Rev 21 1/58

WWW.SLoom
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Figure 1. Block diagram
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3 Maximum ratings
Table 2. Abeplute meximum ratings
Symbsol Parameter Value Unit
forVp=-Ew 1BV ]
W OC input volinge v
for Vig=20, 24V 40
Ig Ourput curant Imtamaly imitad
Pp Powar dissipation mamaly imilad
Tgra |Stomge lemperatura rnga 66 1o 1560 b+
for L7 Bix -65 1o 1560
Toe Oparating junction lemperaiure anga | for LFBaC, L7 BoAl D 125 "
for L7ShacAB -40 o 126
Noie: Absoiwfe maxmum rathgs ane fose values beyond which damage to ihe device MEy OCoLr.
Funciiona' goeraiion under fhese condifion & not mpied.
Table 2. Thermal data
Symbol Parameier DPAE DPAK | TO-220 | TO-2Z20FP | TO-3 Unit
Rggr | Thesmal resistonce juncion-casa 3 a8 B B 4 ST
Fatua. | Thesmal resisiance nciorrambient | 2.5 100 B B0 5 SO
Figure 4. Application clrcults
¥ L7B¥x Yo
) =0, 33uF T T Co=0.1uF
. CaBsEH
5 Electrical characteristics
Redar to the tast cincults, T = -56 t0 160 °C, V= 10V, |5 = 500 mA, G, = 0,33 pF,
Cp = 0.1 pF uniess othenwise speciflad.
Table 4. Electrical characteristics of L7805
Symbol Parameter Test conditions Min. | Typ. | Max | Unit
i Cutpunt woltaga T)= 250 4.8 B B. ¥
i Cutpunt woltaga lg=5matnd A V=8w20V 4,65 B 635 ¥
N7 | Lina reguiation ViV, :] - EE-?"_-" : EJE' i
Vi=Bo 12V T)=25C 1 25
, . lg=5maAto 1.6, T)=25C 00
V"l | Lond regulation - - - i
lg = 250 1o TB0 maA, T =25°C 25
1 (wsescant current Tj=25°C & m&
aly | Cuiescant curent changa lg-SmAllA o M
T | =BnEsY oA
AVRAT | Ousput valtaga drift lg=6ma 0.6 mviC
ah Ot noisa woltnge B =10 Hz to 100 kHz, Ty = 26°C 40 | pNiNg
SWA | Supply vohspa rajection |V =Bto 1BV F= {20 Hz e dB
Wy Dropaout valtaga lg=14,Ty=26C 2 25 ¥
Ag | Output resistanca ERl - H 7 ik
o Shor circuil currant V=35V, Ty =25°C 0.7 12 A
lgaz Bhart circuil peak curent | T) = 25°C 1.3 22 a3 A

1. Load and Iina uiion are specifiad at constan |juncion (o
takan Imio a0

e, Changas in Vi 0us 10 hasting ateds mus! ba
" saparatcly. Puiss lesang Wit iiw duty oycl s usad : :

Itoyiaxy epyocia
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T Typical performance
Figure 33. Dropout voltage va. Junction Figure 34. Peak output current va.
temparature Inputioutput differentlal voltage
" hud 1
" - "T' : F L Tem
L] - KN
_t - o
u e e ! N
R = ' S
e LI .
- n
id
. L
AA-E-E R EAWE S L} L] L] L] =yl
Flgure 35. Supply volizge rejaction vs. Figure 28, Oulput voliage ve. junctlon
fraquency temparature
IIIII [ LT[ w1
A I g i "
CUI T~ | L -
H i ]
I il -
il lll!IIJIIII L
III I'IIIIII M i -
~
.- - - - ¥ oy mmw amwE W w gy
Flgure 38,  Qulescent current ws. Junction
femp.
W
e
ki bl
T + =y
i
£ ]
ET]
L
" |
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Flgure 38. Load translent response Figure 40, Line transient response
: i [ o - | | [ -
. o] . L
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Figure 41. Quiescent current vs. Input voltage
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MOTOROLA Order thic cooument
SEMICONDUCTOR TECHMNICAL DATA by TM4001D

Axial Lead 1N4001
Standard Recovery Rectifiers thru

This data shest provides Information on subminiature slze, axial lead 1 N4007
maurted reciifiers for gensral-purpose ow—powar applications.

Mechanical Characteriatics M rein Pt Do

+ Case: Epoxy, Molded
« Wielght 0.4 gram |approsimabaty)

Firish: Al Extamal Surfaces Comoslon Reslstant and Terminal Leads ane LEAD MOUNTED

e lrrenpr 50-1000 VOLTS
# Lead and Mouring Surface Temperaiure for Soldering Purposes:

230°C Max. for 1?55-::31:& 116" fmim c3se DIFFUSED JURCTION

= Shipped In piastic bags, 1000 per bag.

+ Ay3llabie Tape and Resied, S000 per resd, by adding @ *FL" sufx o hie
part number

= Pplarty; Cahode Indicai=d oy Polarity Band
s Marking: 1M4001, 1NA002, 1N4003, 1N4002, 1N4005, 1N4006, 14007

TAZE BBO3
D41
MEXIMUM RATINGS
Rating Bymbol | AM4001 | 1HEREE | TN4002 | NS00 | TN400E | 1NE00S | 1N400T | Unit

"Peak Repeifiee Reverse Volspe VRS = iod o0 400 ] BO0 jlec] Wolis

Working Feak Reverse Volage WA

Oz Biocking Volage ¥R
"Mor—Repetiive Feak Reverse Volnge Vs &0 120 40 480 T ioDa 1200 Wolls

[haitwae, singie phase, 60 Hz)
"RME Reverzs Voilage VRIRMS! 3 70 140 280 40 E&d g Wolis
"Mueerage Rectfed Forward Curmenl o 1o Amo

[single prase, resstve ad
50 Hz, === Figuns B, TA = TE"C)

"Hor—Repetive Frak Surpe Cumend I=xa 30 ifor 1 cypoe) Amp
[surge appdled at abed oad
condlitions, s=& Flgae= 2

Cpemning and Siomage Juncion TJ —-ESiD =17 i H

Temperalur= Ranges T:,:
ELECTRICAL CHARACTERISTICS*
Rating & yrmibeal Typ Max Unit

Marmu Instananeous Forsand Yolage Drop WE (-] 114 Yolis
Il = 1.0 Amp, T = 25°C] Figare 1

Maximum Ful-Cyde Aswerage Forsard Voitage Dmop VRN —_— 0= Wolts
g = 1.0 Amp, T =757, 1 Imch leas)

Magmum Reperss Carent iabed do woitage ) Ig 1T
[Ty = 25°C) oos 10
[TJ = $00%C] 10 50

Maxmum Ful-Cyde Aveage Reverse Cument IR —_— 30 1Y

flg = 1.0 Amg, T| = T5°C, 1 nch leads)
“indicates JECEC Regisiered Data

Profasred dirvicom aie lolonon necormimadced chaoko fod M s and bl cvanall vl

=]

@m

= Motsioa ke 108
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1H4001 thru 1M4007
PACHKAGE IMENSIONS

HOTES:
1 ALl PLLSS EHD MOTES: ASS0CRATED WIT=
JEDET D0 f OUTLIHE SHALL 479 %
I POLSSTY DENDTED: B DENHODE B0
1 LEAD DSIETER MOT COMTROLLED WITHIN F
DI

| MLmrTRs | woscs
o[ EW | e | mm | wa
L il R
Bl age ) 20 ) IO | 3T
o | om | oee | oo | oo
T — | 1= — | T |
K ol — o] —

CASE 3803
(D3—41)
ISSUE M

s kil o s o gl i it o= aieraid. oo Prtiond ol o b iy Pt Poadl £l olsiodin Praihuiek o Wi Tty Popairsarslalon of Suar il ragi foing
O il of B poectiects Bei iy ol Bl i, mor choni Bl olor okl il U iy Bakiiy arbiing ol of e epedcalan o i of @y Diedud i Sl and

' chwchimrrs ary el ol Bability, red o g sl irmiadon cofmeg uired ol o | rokderte dema g “Tyrpica™ canasabrs whi ch iy b prow ke | nideisnoe
ek sl veat andior ey i e iy | Pt ersl il o s e Ll o T ol Fraiy vy oo’ v, Sl operaing cenasselan, inciuding Ty phoas”
sl b vinleitedd el @l culoired appl Eon By cnlisias oo apars. ol oieia dol el oy @y oae ohse 15 pater] g fed ta g of
cliin Mool piodicts e el dedlgred, Fileided, o slhoised b0 L i 5 i iyl ot Fijsrs o B Bodky, &F Gl
i bl i chied B Ut O bl f e, o a4 drry ol asploion i wihish B Tllute-of B B Pl e s et wfire pateoral iiguy
oo i U Froiry ol Sl Burya pusstuinss o D Mo loiohn producs fod iy soch unl alended o e ol iz anglication, Buryed @ bl i ernnify ered ol Mool e
ared it oFcens, empioyees, subsdaries, eflstes and dSeriboton e rien agarmt ol carms, costs ch FaEegEE, @ e i, @5 remcrabl SRy bees
afEg oul o, drecly o indecly, afy ciarn of pefsonil iy of St Eisod el With Such Rl o ElthaTiRed e, eaah T s cals alleges Bt
Mol wink reglgen] regaiing P deikss o Sah ol & D pail Molbisk -lJ,E e aghabn e BiSer s ol Mobeiola, e Balsnsa, ke & an Egqual
Ot By DA Bya Ao Efapleyir

Wi b @ eSerradh ol Mokeisla, (e
et 1o iz h e

USATEURIPE! LocaSons Mot Lisbed Motcisl Litsrastune Dmirissan JEFAR Mipoen Malode L SPT Seategl: Plarmeng Ofcs, =501,
PO Bew S0, Dasosd, Colonsds S0NT. SE-ATSN 40 o 1-800-481-2447 Miab-Cotarela, Shnagive-su, Tokys 147, Japen 51-3-5467-8488

Mfax™ . RAFAXD Sermil spa mot oo = TOLGHTOMNE &S00t ASAIPSEIG Moleass Semosndecton HE Lie 88 T Fing incusiiel Pas,

=L & Cardn O 1—S00-TT4- 188 51 Ting Kok Roed, Tal Po, W T, Hong Hong. BE0-Jeer
INTERKET e ivroloidin tark bl

@ MIOTONRO A

AH4001D
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Phlllps Semiconductors Froduct specification
|

Hex inverting Schmitt trigger T4HC/HCT14

FEATURES
» Output capablity: standard
s |- cabegory: S5

GENERAL DESCRIPTION

The T4HCHCT14 are high-spead Shgate CMOS devices and are pin compatibie with low power Schottky TTL (LSTTL).
Tr‘-Ej' are EF'El:irE: In IIIF"IFI|-3I'|=E wihh JEDEC siandard mg. TA.

The TAHC/HCT 14 provide slx Inverting buffers with Schmitt-tigger actlon. They are capanle of ransforming skawly
changing Input signals Into sharply @efined, iter-ree output signals.

QUICK REFEREHMCE DATA
GHO =0V, Tasp=Z5 °C, == 86n5

TYPICAL
SYMBOL PARAMETER CONDITHONS LIHIT
HC HCT
tpHL! tpys propagation delay na to n CL=15pF;, Ve =3W | 12 17 NG
C nput capacitance 35 15 pF
Cpo power dissipation capacttance pergate | notes 1 and 2 7 B pF

Hotas
1. GCpp Is used to determine the dynamic power dissipation (P in uW):
P = Cpp % Ve %6 4 X (O % Wgp? ¥ 1,) whare:
fi = Input frequency In MHz
f, = output frequency In MHz
CL = output load capacitance In pF
Ve = SUpply voliage In v
¥ {CL ¥ Wige? * 1) = UM of outputs

For HC the condltion 5V, = GND to Ve
For HCT the condiion I5 W, = GND 0 Ve — 1.5V

ha

ORDERING INFORMATION

See TAHOHCTHOWWHCMOS Logic Package information”.

Sepiember 1953 2
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Hex inverting Schmitt trigger

Itoyiaxy epyocia

T4HC/HCT14

FIN DESCRIPTICH

Fig.1 Pin configuration.

PIN NO. SYMBOL MAME AND FUNCTION
1,3,5.9,11,13 14 to EA tata Inpats
2.4.6,8,10,12 1Y o 6Y gata outputs
7 GND ground (D V)
14 Ve positive supply voitage
m B
T IT [17] me Har E
El [17] n
S5 T ve{gps [T
s E wY § 8 Eﬂ. —
I.ﬂ:'E !_ 17 . = I - -

rInEaE

Fig.2 Logic symbal. Fig.3 IEC logic symbal.

Fig.4 Funciional diagram.

FUNHCTION TABLE

IHPUT OUTPUT
n& ny
L H
H L
Hotes

1. H=HIGH voliage evel
L = LOW volzge leve

oo

TEENsS

-

APPLICATIONS

= Wave and puiss shapsrs
= Astable mutivibrators

= konostable mutvibrabors

Fig.5 Logic dagram
{one Schmit irigger).

Seplember 1993
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OO CHARACTERISTICE FOR T4HC

For the DC characieristics see TAHCHETHOHCMO S Logie Famd

glven below.
Output capability: standard
| CAtEgONY: 531

Transfar characterkstics for T4HC
‘Voltages are referenced o GHD [grownd = 0 V)

Itoyiaxy epyocia

¥ Soecficaiions”. Transher characheristics are

Tous FC) TEST CONDITIONS
T4HC
SYMBOL | PARAMETER UNIT [
+25 40 to -85 | —40to +125 ) | WAVEFORMS
min. |.'!||'|l max. | min. | max | min. | max
Vr+ poshive-going o7 |13 |15 o7 |1Es o7 [iE v 20 |Figs6and7
threshaid 1.7 |z38 |25 |17 |35 |17 |35 a5
21 (314 |42 |21 |az |21 |42 &0
Vi negativegaing 0.3 |02 (090 |02 |0.80 |0.30 080 |V 20 |Figs6and7
threshoid 0.9 (140 |200 |050 |200 |00 (200 45
12 |19 |280 |120 |280 |12 (260 &0
Vi hysteresis 0z |oes [10 |02 |10 |0z |10 |V 20 |FigsGand7
[Vr+ — V=) 04 (D%8 |14 |04 |14 |04 |14 45
06 [125 |18 |08 |18 |0E |1 &0
AC CHARACTERISTICS FOR T4HC
GMD =0Vt =t =6 ns; C_ = 50 pF
Tomi °C) TEST CONDITIONS
T4HC
SYMEOL | PARAMETER UNIT |
+25 40 to <85 | -40to +125 .:1:] WAVEFORMS
min. |.'!||'|l max. | mbn. | mae. | mibn. | max
tpei/ troy | propagation delay a1 [123 133 190 |ms 20 |Figs
nA tonY 15 |25 31 33 45
12 |21 75 3z &0
tra! tnes | OURpUL Tanstion 19 |7 a5 110 |ms 20 |Figs
time T |15 19 22 45
8 |13 13 19 &0

2elioa 90 amo 208
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TRANSFER CHARACTERISTIC WAVEFORMSE

TTtwoyioxn epyooio

o P T

Fig.5 Transfer charactensic.

e
L' H
i

¥

= | rinum

Fig.7 Waveforns showing the definifon of Wi+,
Vr—and Vi, whenz Vr+ and V- are
between Imits of 20% and 70%.

e
H 1
- |
o ; -
T
21
) 1
F
B —-
i B4 il L R Ta

Fig.E Typical HC transfer characteristics; Ve = 2 V.

LERiTan
14 1
- T
(XN
a8
L
24
Fi |
i -
- ARN
o l l
L] L] E] ] L] ]
Wiag 11

Flg.8 Typlcal HC transfer charactensiics; Vee = 4.5 W,

L ST
e | | |
(Y] |
i -\. |-E ]
T
=
AN |
i llll W
L] .II"'."
Y
I&| LF ] ad ii d@ is
Wi o1

Fig.10 Typlcal HC transfer characlenstics; V. = 6 V.

i iy
e
(L]
LE |
an I
ne “
[ |
I‘"-u
N —
b ] § H ¥ & k]
Wy

Fig.11 Typlcal HCT transfer charactensiics; Wos =4.5W.

Sepiember 1993
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FrIILL
we [T 113 I
Tkl 1
id . I i
LI} -
i
" J :F -'f- g SE mam ool R
" L
l
o <L .
a ! |
a i ] 1 ] i i
Wi
Fig.12 Typlcal HCT transfer characteristics; Vee = 5.5 V.

&0 WANEFORMS

e Wi
I Ings
Y DTHRIT !
? ke "THL L | LI

1] HE UH—“ '|||—|:“E'L'F'||-_-|_
HOT: Wy = 1.5% W= GO 5V

Fig.13 Wavefwrms showing the Input {na) io

output (nY') propagation delays and
output transitions imes.

TTtwoyioxn epyooio
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APPLICATION INFORMATION

The siow Input fise and fall tmes cause additlonal power
dissipation, this can be calculated using the following
formula

Paa ™= % 2 g + 1 % loey) @ Ve

Wheara:
Pos = additional power dssipation LW}
1 = Input freqguency (MHz)

t, = Ingut rise time [us); 10% — 90%
tq = Input fall tme {us]; 10% — 90%

lpzg = @verage additional supgply curment {pa)

ANETage |y, @Ters whh poslive or negaiive Input
transitions, as shoam In Figs 14 and 135.

s ree o YETTT]
i g
w5 hzg
[l =}
- / - /
- Iy e ~="1;
| - _ll.-"r | --':‘:_l-l-'.r"
7] ..-""r - |
"r‘_..-' -l-l;il-l - |
. = I .
c 3 T e B [ ] ¥ opapet 1
Fig.14 Average | for HC Schmitt igger devices; Fig.i15 Average |.. for HCT Schmitt iigger devices;
linear change of W, between 0.1 Ve o linear change of W, between 0.1 Ve 1o
0.8 Ve 0.8 Vg

HCMHCT 14 used In a relacabon osdilator cincult, see

Fig.16.
Hate to Application Information
All values given are typical unless otharwise specified.
e 1,1 PACKAGE OUTLINES
T OERC

Seg TAHOHCTHOWHCMOS Logic Package Cullines”.
APRivie

Fig.1& Relaxabion cscllamr using HCHCT14.
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Itoyiaxy epyocia

72

M74HCS573

OCTAL D-TYPE LATCH

WITH 3 STATE OUTPUT NON INVERTING

HIGH SPEED:

tpn = 1308 (TYP) at Voo = 6V

LOW POWER DISSIPATION:

log = 4uAMAX.) at Ta=25"C

s HIGH HOIESE IMMUNITY:

1||"|-,|||.| -1||"H|_ =26 % "ilgg [H'H]

SYMMETRICAL OUTPUT IMPEDANCE:

Mg ™ Iy = SmA (IR

s BALANCED PROPAGATION DELAYS:
e = Tpr

a8 WIDE DPERATIMNG WOLTAGE RANGE:

Ve (OPR) = 2V f0 6V

PIN AND FUNCTION COMPATIELE WITH

74 SERIES 573

DESCRIPTION
The M74HCST3 |5 an high speed CMOS OCTAL
LATCH WITH 3-STATE CUTPUTS fabricated
with sllicon gate C2MOS technology.

This 5-BIT D-Type latches |s controliad by a latch
enable Irgut {LE) and output enabie input (OE).
While the LE Input Is held at a high level, the
owiputs will follow the data Input precisaly. Whan
LE Is taken low, the @ outputs wil be laiched
pracisely at the logic leved of D Input data

PIH CONNECTION AND IEC LOGIC SYMBOLS

OIF 0P TEEDF
ORDER CODES
FPACKAGE TUEBE TAR
OIF MTAHCETIBAR
S0 MTMHTETIMIR | MTHCETIRMAITR
TEE0RP MTEHCETITTR

Whike the OE Input Is at low lavel, the ekght outpuis
will be In a normal logic state (high of low logic
leved) and while I5 at high leval the outputs will be
In & high Impedance state.

The 3-State output configuration and the wide
choke of oullne maks bus -:-rg:mlze-:l Ej'EIEH
simpie.

Al Inputs are sguipped with protecfion circulis
against static ®scharge and translent excess

voltage.

— N
BE Nm Vg
00 ok T
M = Juw @i
(' I T @2
(. T 03
Dk & T8 o
os 7 Jua o
DE  w Ju g4
0T @ Jie o7
LE

GHO e Jit

o 51:'_&. o
LE jﬂL;n
o L o
=] e [» kil q-u
oy 3 LT,
gg 4| pn o
E | . o Gy
g, Lt T,
Ba 0] (14 .
[h] (15
E.|. E-l
ay (4] iz oy
i

July 2004
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INPUT AND QUTPUT EQGUIVALENT CIRCUIT

FIN DESCRIPTION

L1 L
:I___¢.
1

_______| ;

FIN Mo EYMBOL HAME AMD FURCTION
1 OE 3 Siate Cufport Ensbde
Input (At LOW
DO 1o D7 | Caks inpuss

3 Staie Lakch Cutpass

aHD [+ LE Latch Enabie Input
GHD Sround (0]
— T Positve Supply Vokage
TRUTH TABLE
INFUTE CUTPUTS
DE LE o a
H X x .
L L X MO CHANGE ("]
L H L L
L H H H
£ Loft Lale
L High mpadafcn
171 O Custouits i i il B S wethait Ui LE sl i bk om logi: lawal
LOGIC DIAGRAM
s o1 =] o 1= (‘L] b= or

g
.

g —
&
3

ABSOLUTE MAXIMUM RATINGS
Symnbod Param=isr Valus Wit
Vier Supply Voltage 0.5k =7 W
W DG Inpat Volage AE o WVes+0E W
Vi Do Qutput Wollage 0L o Ve + DLE Wy
I, D= Inpe Dioacke Curmeni 20 mA
bk Do Qutput Céode Current 20 mA
In DG Qutput Curment k35 mA
lae or lgpn | DG Wios or Ground Currend £ 70 mA
Pg Power Dissipation SO mw
T.=| Siorage Temperiure -£E 8z =150 =
TL Lead Tempemture {90 sec) g "C
Adrwcd 'f-.u—. 1 Fragm aie D vl by ond shich Sarrige 1 Tha dekos iy o, Funscionsl opneBon ufder s corilions
:5'.'{.3'-3 il BE T cweate e SO0 by 10T E Bom 85N 10 BENC
RECOMMENDED OPERATING CONDITIHONS
Symbod Paramisr Valus Uit
Ve Supply Veltage 2o & W
W Input Yoitage 010 Wee W
Vi Curpat Voltage 010 Vee
Tog Ciperating Temperature 25 o 125 C
Input Rize amd Fall Time 0t 9000 ns
(. 0 b 500 ns
0 b 400 ns

Itoyiaxy epyocia
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DC SPECIFICATIONS

TTwyiokn epyaoio

Test Condition value
symbaol Farameier Ve Ty = 26°C &0 to BEC |-B6 to 126°C | Unit
i win. | Typ. | max. | Min. | ma | Min | sax
Vig  |Hgh Level inpat Z 15 z 1.5
Vakage z 345 z 345 W
&0 42 Z 4.2
Vi Low Lewed Input 20 0.5 0.5 0.5
Vot 4= 1.35 1.3 135 | w
&0 [ 1.8 1.8
W High Level Cutput | 20 lgym=200 13 | z0 12 9
o 45 =20 ph 42 | 4= 44 44
&0 l=-20 A za | &0 =3 3 W
4= Iym=5.0 A 431 413 410
&0 lom=T .8 mA E o) $E3 ZED
Vg |Low Level Cufpe | 2D Iy s oo | o 0.1 0.1
Ton
Vot 45 20 Lt oo | o 0.1 o1
&0 [y ERE 0.1 0.1 W
45 1y=5.0 A o7 | 025 0.33 0.4
&0 I=T .8 mA ois | 0.2 0.33 0.40
1 nput Laakage _ . o o
P— &0 V= W or GMD + 0.1 t 1 t 1 A
o High Impedance . . .
O g W O
Dutput Leakage B e orahD £0.5 £S5 10 ps
Caument o Voo o
& SubescEnt Supph _ . o - .,
S e T R L 4 o 80 | wa
AC ELECTRICAL CHARACTERISTICS (G = 50 pF, Input & = &= EnE)
Taet Cordiion Walue
Eymbal Faramaisr veo | €0 Ty = 26°C &0 to BE*C |-B6 bo 126°C | wnit
Wl [ ipF) Min. | Tep. | Max. | Min. | Mae | M | Max
iy T, | CUtRUE Transition Z0 = | en 75 a]
Time 4z | = 7 12 15 18 | n
&0 B 10 13 15
teur Ty | FTOMRgation Deiay | 20 [ 1S 145 175
Time 4z | = I EE T i | n
LE- ) &0 13 | 2 25 30
20 e | 188 132 235
4z | =0 R 33 TR
&0 R 33 -
tent Ty | PTomagation Delay | 20 4z | 110 140 155
Time 4z | = 14 | 22 28 33 | n
D-aQ) &0 12 5 24 28
z0 =7 [ 130 130 225
4z | 1zm 1@ | 2o 38 ] n
&0 HE 3z 35
tep tpny | High Impedance 20 25 | 140 175 210
Cutput Enable 45 | =0 | Ry =1 w2 IE S 35 42 | n
Time ] 14 | 24 30 T
Z0 g2 | 180 225 270
45 | 950 Ry =Rl = | 2= 3 2 | n
&0 EREE 38 A5
Ty bpyyy | High Impedance Z0 40 | 138 155 150
'_Iifﬂlrl-tt' zanie 4z | =0 | R w1 IR 17 | 2= 3 3@ | n
me 50 e 25 EF]
Lagry | Mnium Puise 20 40 TE 85 110
e | FMth 4=z | so = s 13 22 n
&0 7 13 15 13
t, BN Set-up Z0 18 | =0 55 75
Time 4z | = z 10 13 15 | n
&0 3 E M 13
L, Mlin i Hold 20 = 5 5
Time 4z | = c 5 5 n
50 B 5 5

2elioa 96 amo 208



T.E.I. Hpaxigiov Hapaptnuo Xoviwov TTwyiokn epyaoio

CAPACITIVE CHARACTERISTICS

Tt Conditlan Valus
% ymibed Paramader Ve T, = 26°C 48 to 25°C |66 to 126°¢ | Uit
™ min. | Tye. | max. | mie | max. | min | max

Ci  |Input Capackance = | 10 10 1 | oF
~ |oupm
b 5 11 Capactane 10 pF
Cpy | Power Dissipation

HF-&:WE (roie =1 pFE

1] Ly EM'-!'JII!'I vl L o D 1L Ikl ecusier il beclanom winch B eciiated os e Speralinn g cu e Sorm umeboh wiheut
it ol b [l i) Asadige Sfeeial iy ouiiei] i S oblasesd By v Skl iy sl of I'.I:|:1H1"".P|:l"' Wi :'l_.q'- b S Fiig
Pl ihd s Cop. wiah /i pa &l Fip Pop Spaiabe, tih b Galfaed by D folkesd fy] equalon’ Copemormals = 33 + 183/ |pF)

TEST CIRCUIT
¥ee
.-"_'|
] vy _— ¥ee
- - R _— OPEN
PULSC .y N 1 C— eHD
GEMERATOR ] 0LU.T. = l
Ry AL I T L=
o ST
TEET AWITCH
t|'_l'" -‘|'|'|. Cipn
tp, b Ver
tpae, tomz MO

Gy = SipFS0pF of squvahers (indudes i3 end probe oo pecianc|

Ry = 1K & e beiim il
R = oy o ol puiien pafwinlod |Bypecally S00)
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WANEFORM 1: LE TD Gn PROPAGATION DELAY S, LE MINIMUM PULSE WIDTH, Dn TO LE SETUP

AND HOLD TIMES f=1MHz; 50% duty cyeke)

On

Bns Eris
—'—-— —i—r—
Y
0% 0% G
S0x 50%
{10% 10% i
oy
Ve
Le 50K \5::-::
GHD
1w
Prus Prei
Yiow
50X
\II:I.
CE03850

WANEFORM 2: GUTPUT ENABLE AND DISABLE TIMES (T=1MHz; S0% duty &ycie)

an

an

Bris

S0x ﬁ.
50% 5

10%

g —m =

Ens

S0x
S0x

10%

_|.,_...|_1'l"'f.[

l.II:I.'

GHD

N

Vo —0.3V

——a— iz

CE03810

GHD

Yeo

W +0.3¥
=9

WAVEFORM 3: PROPAGATION DELAY TIMES (f=1MHZ, 50% duty cycle)

Itoyiaxy epyocia

Bns
l"'m:
2l
& GHD
Yorm 1- L
W
90%  90% o
50K
10
i VoL
LTI — L
CEOSARD

2elioa 98 amo 208



T.E.I Hpaxieiov lapaptnuo Xoviov

Itoyiaxy epyocia

e
Am27C256

256 Kilobit (32 K x 8-Bit) CMOS EPROM

AMD 1

DISTINCTIVE CHARACTERISTICS
B Fast access time

— Speed opbons asfast as45ns

Low powsver consumgption

— 20 pA typical CMOS standby caement
JEDEC-approvwed pinouwt

Single +3 V power supply

+1l% power supply tolerance standard
1040% Flashrite™ programming

— Typical programming time of 4 seconds

B Latch-up protected to 100 mA from —1 V to
Ve #1V

B High noise immunity

B Versatile features for simple interfacing
— Both CMOS and TTL inputioutput compatibility
— Two line control functions

B Standard 28-pin DIF, PDIP, and 32-pin PLCC
packages

GENERAL DESCRIPTION

The Am2TC258 5 3 258-Kbet, ultraviclet erasable pro-
grammable read-only memory. It is organized as 32K
waords by 3 bits per word, operates from a single +5 W
supply, has a siatic standby mode, and features fast

single address kecation programming. Products are
available n windowed ceramic DIP packages, 3= well

as plastic one time programmable (OTF) POIP and
PLCC packages.
Cata can be ypically acoessed i bess than 55 ns, al-

lowing high-periormance micToprocessors o operate
without amy WWAIT states. The device offers separate
Cutput Enable (OE#) and Chip Enable (CE#) conirols,

thars eliminating bus contention in a multiple bus micro-
processor system.

AMD's CMOS process technology provides high
speed. low power, and high noise immunity. Typical
poveer consumpticn is only 80 mW n active mode, and
100 pW in standby mode.

&ll signals are TTL lewels, including programming sig-
nals. Bit locations may be programmed singly. in
blocks, or at random. The device supporis AMD's
Flashrite programming akgorithm {100 ps pulses), re-
=ulting in a typical progamming time of 4 seconds,

BLOCK DIAGRAM

i Wi Diata CUnpLns
o Vg DRo-0G7
. 1I|'-|1||1| N i
it
Srnanis i
OE# —™ Chip Enatie output
CEZ —a| and | Sumers
:Im _:.;c i
I.-"-—.- -
| i L - ¥
— | Decoger T | =aing
AALL | ] -
ASdress
—= »l 262124
e . Decodsr . Bi Cell
: Matrix
| —= .
]
e - DenaTH
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PRODUCT SELECTOR GUIDE

Itoyiaxy epyocia

Familly Part Numbar AMITC256
Ve =50V 2 5% -255
Speed Options
Ve =S0V210%| 45 -55 70 50 -120 -150 200
Max Access TIme (ns) 28 5 70 o0 120 150 200 250
CE# [E#) Accass (ns) £ 5 70 =) 120 150 200 250
OE# [5#) Acess |ns) 30 35 40 40 =D 50 50 0
CONNECTION DIAGRAMS
Top View
oiP PLCC
——_ o o X m
Ve []1® 28 [] Vee Tz 23 Fax
| 8 e s Y e |
Atz [z 27 [] A4 2 3 3 1 323130
a7 13 26 [] a3 #5[] 5 ) 20 [1as
a5 [a 25] A8 as[]s 23 [] A3
as = 24[] Ag sl 7 27 [la
a2 e 23 [] AN Al[ls 25 [INC
a3 [O7 22 [] ostes Azl o 25 Joes ice)
az [= 21[] a0 Al 1'_] 24 1A
a1 []e 20 [] ce= AD[] 1 23 [] cE# (E7)
a0 O 2] oar NC[] 12 22 [ oGy
neg ' Doo[] 13 21 oo
[ 11 18 [] DaE L 1415 16 17 18 19 20
Dot []12 17 |[] Das I )
1 s F3838
D2 []13 16 [] Do4 ;:'.5:175':1:1:1:'::
Vag [ |14 15[] paa
oandr2 L0073
Notss:
1. JEDEC nomencizture i in parenthesis.
2 Don'tuse {DU) r PLCC
PIN DESIGHATIONS LOGIC SYMBOL
A0-A14 = Address Inputs
CE#(EZ)] = Chip Enable Input 15
DQI-DO7 = Data InputCutputs 1> _— s
QOE# (G#) = Ouiput Enable Input
y Ve Supply Vol Dn-n—::&?{:.-f by
- E &
oo o SRy Voltag N P
Ve = Program Voltage Input
Vg = (Ground | OEF(GH)
G = Mo Intermal Connection

0E007 -
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ORDERING INFORMATION

OTP EPROM Products

AMD standard products are avallatie In several packages and operating ranges. The order number (Valld Combination) s formed
by 3 cOMBINEton of the: following:

Itoyiaxy epyocia

AMZTC256 55 P c
OPTIONAL PROCESSING
Blank = Standand Processing
TEMPERATURE RANGE
C = Commercal {I°C o +70°C)
| = Inousinal (~40°C to +85°C)
PACKAGE TYPE
P = 26-Pin Plastc DIF (PO 028)
J = 32-Pin Square Plasic Leaded Chip Camer (PL 032)
SPEED OPTION
See Product Selector Guite and Valld Combinations
DEVICE NUMBER/DESCRIFTION
ATETCISE
256 KIIobit {32 K x 8-Bit) CMOS OTP EPROM
valld Combinations Valki Combinaticis
Valid Combinations list configurations planned to be sug-
AMITCIEE-55 JC, PG ported In volume for this device. Consult hie local AMD 5386
PR —— Cfice to confirm avallaniity of specinc valld combinations and
to check on ﬂE'll'l1!|' relegsed combinatons.
AMZTC256-50
AM27CZ56-120
JC, PC, J1, P
AMITC256-150
AM27TCZ5E-200
AMITCISE-255
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FUNCTIONAL DESCRIPTION

Device Erasure

In order to clear all locations of their programmed con-
fents, the device must be exposed to an ulianclet hght
source. A dosage of 15 W seconds/cm® is required 1o
completely erase the dewice. This dosage can be ob-
tained by exposure to an ulraviclet lamp—wavelength
of 2537 ith imtensity of 12,000 pW/cm? fior 15 to 20
rrinubes. The device should be directly under and about
cne inch from the source, and all filters showld be re-
rmicwed from the UV light souwrce prior to erasure.

Mote that all LNV erasable devices will erase with light
sources having wavelengths shorter than 4000 A, such
as fluorescant light and sunlight. Although the erasure
process happens over @ much longer time penod, -
pasure to any light source should be prevented for
rriazirun sysherm reliability. Simply cover the package
window with an opaque label or substance.

Device Programming

Upon delivery, or after each erasure, the device has
all of its bits in the "ONE", or HIGH state. "ZERJS" are
lzaded inbo the dewice theowgh the programming pro-
Cadure,

The device enters the progamming mode when 12.75
W+ 0.25 V is applied to the Ve pin, OE# is at Vg, and
CESis at V).

For progmamming. the data to be programmed is ap-
plied 3 bits in paralel to the data pins.

The flowchart in the Programming section of the
EPROM Pmducts Diata Book [Section 5, Figure 5-1)
shows AMD's Flashnte algorithm. The Flashrite algo-
rithm reduces programming tme by wsing a 100 ps pro-
gramming pulse and by giving each address only as
miamy pulses to reliably program the data. After each
pulse = appled to a given address, the data in that ad-
dress s werbed. If the data does not verify, addibonal
pulses are given uniil & werfes or the masimum pulses
alloweed is reached. This process is repeated while se-
quencng throwgh each address of e device. This part
of the algorithm is done at Voo = 6.256 V to assure that
each EPROM bit 5 programmed to a sufficiently high
threshold woltage. After the final address is completed,
the entre EPROM memory is werified at V., = Ve =
525\

Please refer to Section 5 of the EPROM Products Data
Book for additonal programming information amd spec-
ifications.

Program Inhibit

Programming different data to muliiple devices m par
allel s easily accomplished. Except for CE#, al Bke in-
puts of the davices may be common. & TTL low-levwel
program pulse applied to one device's CE# input with

TTtwoyioxn epyooio

Ve = 1275V £ 0225 V and OE# HIGH will program
that particular device. A highdevel CE# input inhibits
the other devices from being programmed.

Program Verify

& werfication should be perfommed on the programmed
bits to determine that they were comectly programmmed.
The versy should be performed with OE# at\V| , CEZat
Wiy, and Ve= between 12.5W and 13.0W

Autoselect Mode

The autcsslect mode provides manufacturer and de-
wice identficafion through dentifier codes on DG0-
D37 This made is primarily intended for programming
equipment to automatically match a device o b= pro-
grammed with its comesponding programming algo-
rithrm. This mode is functional in the 25°C £ 5°C
armibient temperature ange that is required when pro-
gramming the device.

To actvate this mode, the programming equipment
rrest force Wiy on address ine AD, Two identifier bytes
miay then be sequenced from the device outputs by tog-
gling address line A from Wy to Wy (that is, changing
the address from 006 1o 01h). All cther address lines
st b= held at Wy during the autosslect mode.

Byte 0 (A0 = W) represents the manufacturer code,
and Byte 1 (A0 = V), the device identifier code. Both
codes have odd parity, with D07 as the panty bit

Read Mode

T chtain data at the device outputs, Chip Enable (CE#)
and Cwiput Enable (OE#) must be driven lowe CEF con-
trods the power to the device and & typically used tose-
lect the dewice. DOE# enables the device to output data,
independent of device selection. Addresses must be
stable for at least tyoo—toe. Refer to the Switching
Waweforms section for the fiming diagram.

Standby Mode

The device enters the CMOS standby mode when CE2
is at Wiz 0.3 V. Maximum Vo cument is reduced to
100 pA. The dewice enters the TTL-standby mode
when CER is at V. Mawmum Vo cument is reduced
io 1.0 mA. When in either standby mode, the dewvice
places its culputs in a high-impedance state, ndepen-
dent of the (OEF input

Output OR-Tieing

To accommodate multiple memory connections, a
pwoine contrel functon provides:

B Low memory power dissipation, and

B Assurance that output bus contenton will not ccour.

iCEZ should be decoded and used as the primary de-
wice-salecting function, while DE# be made a common
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connection to all devices in the amay and connected to these ransient cument peaks is dependent on the out-
the READ line from the systemn controd bus. This as- put capacitance boading of the device. At 3 minimum, a
sures that all desslected memory devices are in their 0.1 pF ceramic capacitor (high frequency, low inherent
Iowi-powver standby mode and that the output pins are inductance) should b= used on each device behwesn
cnly active when data is desired from a particular mem- Wi and Vg to minimize transient effects. In additon.
oy device. to owercome the voltage drop caused by the inductive

A effects of the printed circuit board traces on EPROM ar-
System Applications rays. 347 uF bulk electrolytic capacitor should be used
Curing the switch between active and standby condi- bebween Vo and Wz for each eight devices. The loca-
tions, fransient cument peaks are produced on the ns- ticn of the capacitor should be close to whers the
ing and falling edges of Chip Enable. The magnitude of piower suppdy is connected to the amay.

MODE SELECT TABLE

Mode CE# OE# 0 CE] Vpp Cutputs
Feaad Wy Wy X X Diewr
Output Disatis M Wi b X Hgh 2
Slandby (TTL) Win X X High Z
Standby (CMOS) Ve £ 03V b ® High 2
Program Vi X X hlis Dini
Program \ertly Vie Vie X X Vep Dot
Program Inhibit Vi Vi b X Vg High Z
Auinsslect | Mamufacturer Code Vi Vi Vi Wy o1h
M= 3 |pevice coge Wiy Wiy Vigy Wiy 10n
Nodes:
L V=120V 05
2 X=Elher Vi or .
3. AT-AFand ATD-14 = Wy
4 Sap DC Proqramming Chamclershios Br Ve WTage during Drogramiming.
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES
Storage Temperabure Cormmercial [C) Devices
OTP Products. ... ..............—85Cho+125°C ; .
Ambient Temperatu e DGt £TOPC

All Cther Products . .. ..._......-85C to +150°C _ ture (Ta) *

bient T - Industrial {I[} Devices
with Power Applied. ... _....... -55Cto+125C¢  Ambient Temperature (To) . ....... 40"Co+85°C
Violtage with Respect o Extended (E) Devices
All pins except AR, Ve Vo .. 06V o Voo +06Y Ambient Temperature (Ta) - .. ... . —55°C o +125°C
A and Ve (Mote 2) .. ... .... DGV 135V Supply Read Voltages
VegiMote1)..__......_.........406VITOV  Vgofor:S%hdevices ... ... +475Vio+525V
Nodes: Vecfors 100G devices ... ... ... #4250V to 4550V

voltage Fansifons, the input may overshoal Ve o201V lignaly of ihe device |5 guaranieed.
for periods of up fo 20 ns. Maximum DC vokage on input

and VO ping i Weg. + 5V During voltage transiions, input

and IO pins may overshoot fo Ve + 2.0 V for peniods up

o 20 ns

2 MInimum DG input vetage on AD 5 0.5 | During wtage
iransitions, A9 and Vg May Svershoot Vs io —2.0 V¥ for
periods of up to 20 ns. A and Ve Must nof excesd +13.5
¥ at any #me.

Siresses ahove Mose Neled under "Abspiude Mavmum Ra-

INgs" May CAUSE pETIansnt 0amage o he device, TS Is 3
siess mEting only; Ancional operation of the devios 2 these
ar any oier conditions above these indicated in e opara-
fonal sachions of fhis specification is not impiled. Exposure of
e device fo absalule MaKmMUm rENgs for extenved perods
may aect device rekabiy:
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DC CHARACTERISTICS over operating range (unless otherwise specified)

Paramstar
Symbo Paramstar Description Test Conditions Mimn Max Lindt
Vew | Culput HIGH Voitage oy = —400 pA 34 v
VoL | Culput LOW Voitage o, = 2.1 MA 0.45 v
Vg | Input HIGH Voitage 20 | Vees+05 | v
Vi |Input LOW vaitage €5 0.8 v
I Input Load Current V=DV ID Vo 1.0 A
Gl Cevices 1.0
o | Cutput Leakage Cument Vur =0V 10 Veg BA
E Cewices a0
e | Voo Aciive Curment (Nofe 2) | CE# =V, T= 10 MHz, 2 T
||_'\-|_|'|' = 1 mA -
ey | Ve TTL Standoy Current CE# = Wy 1.0 ma
lees |V CMOS Stantby Cument | CE# = Ve £ 0.3V 100 LA
lppt | Vip SUpply Current (Reaa) CE# = OEF =V, Vs = Vi 100 LA

Caution: The device mus! nof be removed from or inserfed inte) 3 sockel when Ve or Vi 5 3ppied.

Notes:

1. Vo MUst be applisd SMUtansousy or hefve Wep and emoved simuREnaously or a8 Vas.

2. lopy s lEsiod with OE# = Vi, io simulale opan outputs.

3. Minimum DC input Voliage is —1.5 V¥ During fansitions, e inputs may overshoot o —2.0 V fbor periods less than 20 ns
Maximum DC Vbitage on oput pins Is V.. + 0.5 W which may overshool i V.- + 2.0 V ibr pariods less than 20 ns.

30
" 75
OF m
ES
& 15

N I
-I--.-'-'_'-
10 a1

i 2 3 4 & & 7 & & 10
Freguency In kMHz

DEDOTHS

Figure 1. Typical Supply Current vs. Frequency
Voo =33V, T=25C

0
25
:
SE m
=€
E _—
7 15 —= =
—1 T
-\-\--\-
75 50 -35 0 25 50 75 100 125 150

Temperatune In =5

08007

Figure 2. Typical Supply Current vs. Temperature
Voo =33V, f=10 MHz
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TEST CONDITIONS
50V
I
< 2Tk
Dievice A <
et __'L 1
:I: =1 f 6.2 b
Dipdes are iNZ0Ed or equivaismns, -
DendaTrT

Figure 3. Test Setup
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Tabde 1. Test Specifications

-435, 53 All

Taaf Conditlon and -70 | others | Unit
Output Load 1 TTL gate
Output Load Capacitance, C; . _
(nciuding Jg capaciancs) A b
Input Rise and Fail Times < ol NS
Input Pulse Levsls 0030 | 04524 L'
Input tming measwrement : )
reta iEvals 1.5 0E, 210 L'
Dufput timing measunsmisnt c ;
- levals 1.5 0E, 240 L)

SWITCHING TEST WAVEFORM

iX-l— Test Pointz —#= ;f— 15w
oDV ) llll'\,__
Cufpot

Input

Note: For C, =30 pF

2.4V |

zov zov ','.-’L

W -« /

,  TestPongs

F b \

08V 0Ev —"-.,K—
D45V

Input Cutput
Nota: For C, = 100 pF,
menoTHe

KEY TO SWITCHING WAVEFORMS

WAVEFDORM INPUTS

OUTPUTS

Steady

Changing from Hto L

LI

Changing from L io H

I':':"I‘Il Don'? Care, Ay Change Permitied

Changing, Siabe Linknown

hragail et

Center Ling Is High Impadance State (High Z)
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AC CHARACTERISTICS

Itoyiaxy epyocia

Paramatar Symbols AMZTC256
JEDEC | Standard Dsscription Teat Sstup | 45 | -55 | -70 | 80 [-120(-150|-200| -255 | Unit
P tace  |Address to Output Delay EET'-v Max| 45 | 55 | 70 | %0 (120|150 | 200|250 | ns

™ L
teLaow teg [Chip Enable bo Oulput Delay (OE# =V, |Max| 45 | 55 | 70 | =0 | 120|150 | 200|250 | ns
b e tne E“HJE‘IAEI-II‘E:DW CoF=W) Max| 30 | 35 | &0 |40 (50| S0 (5D | 50 | ns
- L Chip Enale High or Output
L:'*f Mot 3 |Enabie Highto Cutput Hign Z, Max| 25 |25 |25 |25 | 30| 20| 30| 20 | ns
il B Whichever Oecurs First
Cutput Hold Time from
P~ Ly  |Adoresses, CE2 or OEs, Min | 0 |o| o |o|o|o]ao ns
Whicheyer Ccours Finst

Caution: Do not remove e device om (or insart If ini) 3 sockel or beard Mal has Vs or Vo, appied.

MNotae:

1. Ve must be aopisd simutaneausy or Beitve Wop and removed simulianesusly or aer Vee

2. This parameter is sampled and not 100% lesfed

3. Swiiching characierslics are over aperafing ange. wiless othenwise specifed.

4. See Figure 3 and Tabie 1 for tes! specifications

SWITCHING WAVEFORMS

24 | e
k| o
Agdresses i Adresses Vallg - ;{
0.45 i e ___hoefp
o
ce# i I
- -— — =
il “CE o
DE# Ur H-
_—— — = e (Mol Z)
-l—ll:nE—ln -
|'H:IL1.AEL.:I;'| b i —el |—
HighZ ) TR KERRWN High Z
Output :n{f{{..f_ Valld Cutput FE}II:'II}'_"
ARAR. f 0800TS

Notes:

1. OE# may be delayed up 10 Ly — L @lter the faling edge of the addresses withouf Impact on L.

2. e I EpECad oM OE# or 'CE#, wWhichever acours st

PACKAGE CAPACITANCE

COV28 PL 032 PD 028
Pararnster
Paramater Symool Description Test Conditions Typ | Max | Typ | Max | Typ | Max | Uit
Cix Input Capagtance |V, =0 B 12 8 12 6 10 pF
Cour Cutput Capacitance | Vigyr=0 B 12 8 12 a 10 pF

Notaz:

1. This parameter is oniy sampled and not 100% lested.

-
a“.

Ty =+2FC, =1 MHZ
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T-tlo~ 23~ I¥f
UM62256 Series

32K 8 CMOS SRAM

Famburas

® Sirglo +5 valt power supply
® Apgegs Bmes 1001 28N E0 me: [max )
W Cuidgnk:
Swndard warslon:  Operating: 10 m {mae)
Srarathy 2 mé, |
Low poswes sarsion: Operating: 70 ma [mas)
Starwhy: 100 &4, ey,
General Dascription

The UKGZED & p high-soisd, Kevpovar 352, 1445i8
Fiplio randioes BoCESS MAMROny organiead e 33,708 wards
by B Bdid dod operalis on @ dngke G4y gowdr dupply,
It B buln wseg UMCS hiph perlormancs CAMOS oo
CHER,

Inpuis pnd thres-siee culats @ TTL cempaiibe and
aligy Tor disgs nwrfacing wish cimeen syslim’ b

Pin Configuration

Aalh ™ m[Ovee
ST P 17 [ IWE
fr[]a EL =T
. = [Cag
] i [hs
i [CJa ] T
A )7 uMER2sS 33 []TF
Ay la 31 1 Apa
T i | TE
] 19 ] Wy
oy ]9 18 ] W0
oy [z 17 [N
[Fa Py E 18 ] Wy

g GR [T 14 in :I.ll:q_

Fully stathc operation, so clodk o ralrahieg reguined
Direszthy TTL coarmpei ibie; S0 Inpess snd cutpuis
Comisan T g tine-2m aulpu),

Data ralncion woap: 2V [mie) 1o [0 pEer yarakan
Fonllshl bn 20 pls DIF er S0P packages (5es ordaring

il i |

LU ik

iinimum sendsy power B dreem oy this device wihen
ﬂllll:-il.hlﬁ'lh'l'l. kpendant of tha othar Bput
bramin

Deta mienton Is guamnissd i a g mupply wolisgs
i e i 3 TP S Bow ey wanibon,

Black Diagrasn
L] :—lL: —] Al
: = e I
] S = .4
ap o— o | fmcooes| | TS AR
EITR - = i
O 3
o ]
i
; a A EEFEERY
| |
1 g— oy e e
& _[:1.— i ETILU LD
a e
“ M* . aaE
E=] CElEail DL LA Del0 a0 BN
w3 l:l— = |
LT
L]
& & | A
L s
B o—— aecar
7.'. O —
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Pim Daseriptlon Aecommondéd DG Operating Conditions
(Ta = 07C 80 +T0°C
1
w“ m -hTH h-lw "h T-"I ""l |-||'I'l|'t
v Supiht | an | so | 55 | v
B — A Add=ies Inpul Lk H Wolsay o
WE Wiriss £ nabin GHD Gl [} 1] [ W
Inpul v
oE Ouput Ensthe vy | v |22 |98 TS50 v
(] Chig Beleet Woliegs
Irgpuf
0y — Ly __ Dta Input/Ouriput | v tew |-0a3| o |+08| ¥
Ver Porw Supphy (HEV) Walnaga
Groynd Qurput - - 100 pF
OHD =1 Losd
hs10asn
— - i -
LIl Ligd
Abashute Moximum Ratingd * Hamreis
Weg 10 GHD Lol A . =08V e +TON  Suemes above thom Bated under “Abmiute Maxisum
1M IHACRT okt 10 MDY L. ... , —0BN tn W +ILEN Aalings™ iy e permanint desago o e deddos,
- T l;l'i:m+'.l'-i'ﬁ Them ard wiess raiings only. Foecliorsl operation of
Oporaking Tempanatos, Tooy oo vonnes e Ihhs Cexios at. thess < ey oiher conditins sbow thase
Storagn Tamparatum, Ty oo 00000 B TWH indicsnad in tha operationsl setlons of this specification
Temparasure Lnder Bles. Topgg -0 - - - —1PCw BB o imakiod ond axposir o sheshuls miximum rting
Poewar Dbssipation, Pp .. ... ...l 108508 0N oonddlons for exbmided perkods may sllect doeia e
En-l;h‘h'q'l'-ip-\.&'rlul'ﬂ:l |-||.|||||---xﬁiu.ll{lm "“‘IEt"-
DC Eloctrical Charsctesisties (T, = 0°C w0 #70°C, Vg = 5V & 108, GND = W]
UH‘F:E?I:.IIH Uhiﬂ:ﬂ-tuu
yimbol Uit Tant Canditlens
8 Furariatir Min, s, Win.  Max.
It Laa kaga
- - 2 e, = GMD 10 Y,
it Currant i i H . e
Dwripest Laskage _ T8 m iy or O =Wy,
Iy gl et - z 2 pa or WE = Wy,
Vg ™ GO 10 Vep
Acthel Poaer
- - M =1y TZm W g = 0,
oz Supgly Curmant i lui
Drymemic Oparmlineg Bdin, Cyeha, Dury = 100%
II:I:I ‘ﬂurrlnl - m - n e ﬂ--u..gllm = ] md
I5n - b - a mé, CE=%gyy
Stondty Power Ve - 02
e el e or Wiy S 0.2V
Cuipat Lowy - i
o Vioitae = 04 = HE S W lpg = mds
Chprtjar) High
- 2.4 - W Ly ® =IO Tidy
"l'.uH Volas 24 ol
252

2eAioo 108 amo 208



T.E.I Hpaxieiov lapaptnuo Xoviov TTtwoyioxn epyooio
Truth Tebls
[T Fif} GE WE 10 Opargtion Eapply Current
Sanchy H % 'S High T lege: ey
Oty Dishila L H H High -
Fmgl L L H D lgee lpoy
Welm L % L D lece ooy
Mo X:Har L
Copacitance (T, = 26°C, T« 1.0 MEu)
Eymilied [—— Mo Maz. Uit Tude Conditioas
Cian" InpratiCiusgeug Cagasians # pF M =
® This paraminar b8 sampled and ret 10400 msted,
AC Cheroctsristics (T, = 070 b0 40T, Wipp = BV £ 1080
LINDE2 284100 LIMEI25E-72 URdETIRG- 16
Gymibal Paramess UMBZZBE-I0L | UMOZINGIZL | UMMIIEA-1SL | Unit
Wi, M, Min.  Bfma Min. Mo,
Fapd Cysla
tnc Aaad Cyclo Time K - 120 - 160 - |
tas | Addrms Acces Time - W0 - 10 - 180 | e
taps | ChipSelest Accoss Time - Ty - 120 - 160 i
tos Diuripat Enabis 15 Culput WValid - B0 - B - 0 =
oz Chip Sefsction o Outpet in Low 2 10 - i - 10 - M|
toLz Cutput Ensit 10 Cusgut In Low Z B - ] - ] - ns
fepz | Chip Dasioction to Duipet in High 2 @ ® | @ @ R
(- Outpit Dl i Oulpt s High T a n a &) 1] i) ns
. Gutput Hold kom Addess Chenga fe) - 1 - T - s
Wrin Cyelw
- Wi Cycha Tirra T3] - 120 - 180 - re
tow Chig Selection 1o End of Wit B - 85 s "
Tan Addizis Sl o Thina 1] - 0 a] - oy
[y Acdram Vaind 1o End of Write B0 = ER - o0 - ns
tyw | it Puiea Width & - m - | wm - -
Twn Wrim Rocasery Time i - (&) - L] - e
fygqr | Wirim ta Ouiput in High £ a £ Q 40 i) (i s
o Dharta 1o Wi Tirva Osael e i - o] - By - T
ma | Dt Held Teom Wl T a - 0 - | e - ns
oz | Cueun Disstim oo Qulput In High £ ] 3 B 40 o B na
tow Dutput Actia Tnom End of Wik M - 0 - 0 - o

2eAioo 109 amo 208



T.E.I. Hpaxigiov Hapaptnuo Xoviwov ITwoyaxn epyacio.

Timing Wavalarms
Fead Cyels 111

- - N

- gy —s

B ARARANAN V77777

el ' —— o o T
— —] T
= Ty o V77
tALS s EE— l5l:l|1:! .
e g e gz’ —
Ragd Cyola 2L 54
i b
. X
Srdiea _-ﬂ
b, —— |
— iy —lrI' i === 1pi _"lr
Cipipt :"'. }.l"'
hdl:vﬂﬂ“'a‘“
= 1y
-yl eHE
= g2
Tgur
boter: 1. WE ks High for Reed Cycla
2. Deslon |5 conifnucushy simed, 0 = ¥iL:
g. MShHﬂnmrnnrwnwlhErmmm
' 8 ||_l|
E|

Trandton ke messured £ G002 from seady steie. Thi perameti e simpled ard not 100% tastad,

2eAioo 110 amo 208



T.E.I. Hpaxigiov Hapaptnuo Xoviwov ITwoyaxn epyacio.

Timiing Wewaforms [Coantinued)
Wiribe Cryela 1 .

\ A

fucdrah

W

5]

e
[~
[~
-]
]
)
[

| p— ¢ i
8 £
Wirite Cycln 2% S
S | . l
b Wi
= AR N L5
oy o
e K ; .
et mat™ o' =m | .
Bour =

. R

Mrics: 1. tag i méssured from the addres valld b3 tha beginning of wis
2. & wrive noours during the creiig 1By pl of & low CF wnd a low ®E.

3. tgp 18 maasurcd from the eerlier of £8 or WE goleg high se tha sad of write oyde.
4, During tah peried, 1JD pins are In the output sate s the tha Incut signals of opposiio phese fo the culputs

o ol i,
B wuml h:-ﬂ-iqhn goours slsuliproomly with the W0 ke Grensrilon & alter 1ha WE 1rafaition, Gunpibs

wernigdn in @ high mpedaccs rata,

& OF & mmrrfmmim-w-_].

7. Dgyy Ta 1l sived phasa of wrHedats of i wrie opcla,

BL Dy I the nmd diitn of nixl sddeoss,

g, B CE i low during ks pecfod, 1M0 ple ane in tha coipen sizee, Daia Input signals of oppoalie pham 1o the
L | sl not T copllad o U0 plne,

1. Tramdton Is mosswed © &0mY from sbeady ane, Thil pamnetar b sempbed snd not V0T e5ed.

2-66

2eldido 111 aro 208



T.E.I. Hpaxigiov Hapaptnuo Xoviwov ITroyaxn epyaoio.

AC Tost Conditions

Ingust Fuls Lmaks 08V 0 3,2
gt Flisa and Pall Times B
ngust and Duripus
Timing Raferanoa Lavs LAY
Cusput Load Sem Fig 1,2
Y
by
10a6d1
]
i ua
Ll J—.muF- WI L
“Including scop asd jig. “lroiuding soope mnd jig
Flgurs 1, Output Lasd Pigers % Outpest Losd for ty, 5,
: T ze Yomizs tomze bapze
and by
Data Retontion Charscteristies (T, = 076 to #70°G: L varsion only)
Symbol Faramartir Min, Pl Lindt Teat Condtlons
Vo Wiy o Data Resantion 0 55 W B v —aav

M = 30V, 05 3 W — 0,20

leoap Dt Reatenigion Surant - E wh Wi & Vep = 0.2V or
Vi 02V
feon Chip Dagid et 10 Dt Ressantios Time: i - ik Sida Rabontion
th Operation Aeoowery Time tae" = oo Wl arm

Mg @ Rasd Cycle Time

. Thmirg Waveform Low YVop Data Fetantion Wavelorm

Ieg - Voo bep v Ty,

Ssapyrby Carvent g
| Fsarmed janard |
=
Suspply Cusment bog
|Marrnall
-]
¢

'L\_‘_
(1] b 0488 =]
o "'/ : 640 -
= L
nr [-F: ]
aml 46 B0 B2 840 ] 0 o a0
Eugpiy Weltaga Ve IV Ausbigen Temparanara Ty, (°C)
Igg) ™= Wi Fgai v Ty
10 L=
T e Ve WV
(A1) z‘;
F_ue = 5w |
g d 186 5 g a0 ‘/
g 1,00 g 5 a0
0 @ 1 =
080 .1
480 AT BO0 B8 AEG ] ] Al o (]
Supphy Wortme Vign V) st Tervporaters T, (°C3
Tan " Vpg . Tas ¥ Ty
1.20 nam
Taq25C Vee {8V

.'._,.rl""
e > e e | e
e F— e
asa I:IIR'.‘
G 408 EON 5 20 o = L ] =il [ ]

Supply Wellag W 1¥1 Ambigeg Tenpsraure Ty (°Cl

2elioa 112 aro 208



T.E.I. Hpaxigiov Hapaptnuo Xoviwov TTwyiokn epyaoio

Ordar Ing Infoenmation
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__wanﬂa—m—_ Wans 70 I ) T maLpiF |

UMBZIBE.1HL 150 ns 0 o ) 28LDIF

UMEZZEEM- 15 WBoans | 0 ] AL GOF
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Phillipa Samiconductons Product specificadon
|

Schottky barrier diode BATE5

FEATURES DESCRIFTION
« LW Torward voitage Panar SEhottky bamier cinds with an Integrated protecton ring against statc
+ Guard fing protectag discharges, encapsulated n 3 hermeticaly-sesied subminiature SODES

(DC-3<) package. The diode I ELitanie for mounting an 3 2 E (5.03 mem) pizh
« Hemeticaly-sediedleaded glass. oo o PR na ! ) itz

package.
APPLICATIONS ) \
» Ultra high-spesd switching @ . I — ——
+ \/oitage clamping [
+ Pmiecton circults
+ Blocking dodes. Fig.1 Simpitied outline (SO0DES; DO-34), pin configuration ard symbol.
LIMITING VALUES
In aceondance with the Abeolute Madmum Ratng System (IEC 61134).
SYMBOL PARAMETER CONDITIONS MIEL | M2X | umIT
Wiy caontinuous reverse voitage - ] v
Iy continuous Sonward cument - 200 mA
lrgaon average foraard Qument PCE mounting, lead length = 4 mim; |- 200 mA
Vien = 25W 3= 1.57; 6= 0L5;
T = 50 °C; 582 Fig.2
- repetitive peak fonwand cument Ls15d0S - 300
™ nor-repetitve peak forwand cument [t = 10 ms - 5 A
Ty si0rage lemperaturs &5 BEIE
T Junclion femperature - 125 aC
Tits aperatng ambent temparature &5 BEEE
Schoitky barrier diode BATES
ELECTRICAL CHARACTERISTICS
Tams = 25 °C; Uniess othenwise specified.
SYMBOL PARAMETER COMDITIONS MaX. | UMNIT
v, foraard voitage sae Fig.3
lp =01 mA 240 v
b= 1ma 320 m
b= 10 ma 400 v
b = 30 mA 500 v
b = 100 mA &0 m
Ix reerEe curent Wy, = 25 . see Fig 4 z LA
| - TENETRE TECOVETY Tme when swiched Trom L, = 10mA o 4 13
Iy = 10 m&; Ry = 100 £y
measur=d at b = 1 mAD see Fig.E
Cy diode capactance =1 MHz Wy = 1. see Fig5 10 pF
THERMAL CHARACTERISTICS
SYMBOL PARAMETER COMDITIONS VALUE | LWNIT
Feje thesmal rasistance from juncion to ambeent | note 1 320 KW
Mots

1. Refer o S0DES stiandard mounting conditions.
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Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Hndule
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soppbed n a-pen el QDIP packages i oorereraal
100 b+ PG aned sedercked £-40C o« 85D lampana

T e Nl
Applications

ISMIIREr S

H bl e Erwercrevadaiin
Bplrmakc Tasl Egepmen

Chiforedd i G Ponentia s

_Typical Application
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.
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" | B J EHER
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LIF
i
8 ¥ ATEH
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MAXIM 00

Faatures

# |solated Dain Inlerface

# Mo Exbernal Componerls

# Single +53¥ Supply

# S0u'W Low-Power Shuldasm

# Two Trassmiiters and Two Hecemes

# UL Aocogrieed (MAX25IA} - Filke
Ef118032 1o UL1&FF

Ordering Information

PAAT TERE. HANGE FRPRCHAGE
[ERT et Tl 10 I T A Fias ks s
Tl o, P e 1 o+ T 2 Fiaehs Wi
AL L -0 wm +B5 L R R Tt T
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Complete, +5V-Powered, Isolated,
Dual RS$-232 Transceiver Module

ABSOLUTE MAXIMLUM RATINGS
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Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module
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Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module
' o/t Typical Operating Characteristics
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Comp

lete, +5V-Powered, Isolated,

Dual RS5-232 Transceiver Module

Pin Description
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Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module
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Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module

MAX252 Block Diagram

-
T
-
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MAXI N

Low-Noise, Precision, +2.5V/+4.096V/+5V
Voltage References

T.E.I Hpaxieiov lapaptnuo Xoviov

@773 Row & 131

Faatures

General Descrption

The r~1.ﬂ.:-:EE‘25.E-ﬁ.}:E~E4I.-T-.1.'{..'-:EEE-:| are how-noiss, ”rEE,i_j # Low 1.0ppmd”C Temperature Cosfficient
gion woltage references with extremely low 1ppmi=C .
temperature coefficients and excellent +0.02% mitisl + Very Low 1.54Vp-p Noise (0.1Hz to 10Hz)
sccuracy. These devices fasture buriad-zener techinoio- # =0.02% Initial Accuracy
y for lowest noise performance. Load-regulation speci- .
ications &re guaraniesd for source =nad sink currents ¢ =15mA Dutput Source and Sink Current
up to 15mA. Excelent Bne and loed regulation and low # Low, 186mW Power Consumpfion (MAXEZ2S)
outout impedence &t high frequency make them ideal .
for high-resclution dats-conwversion systems up to # Industry-Standard Pinout
16 bits. # Orptional Moise Aeduction and Voltage Trim
The MAXEZ2S &= set jor 2,500V output, the MAXE241 & # Excellent Transient Response
sat for 4,006V output, and the MAXE250 iz set for . -
5000V output. Al three provide for fhe option of exter- # B-Pin 50 Package Available
nal imming and noise reduction. # Low 20ppm 00ahr Long-Term Stebility
# Stable fior All Capacitive Loads
Applications Ordering Information
High-Resoluticn Ansiog-to-Digits BN MAX
end Digiet-to-Anslog Converters PART TEMP. RANGE TEMPCO
PACKAGE ( )
High-Aczuracy Aederence Siendard P
) MAXEZ2LACPA 0T 1o470FC B Plastic DIP 21
High-Accuracy industrial and Process Control MAXEZZSECPA  OCiosfFC  BPesticDP 50
Digital Violtmeters MAXEIFLACSA 0T +70°C  ESD 210
o MAXEIFEBESA 0 Cw+70°C ESD 50
ATE Equipment MAXEFFLAEPS  ADFC 8o +85°C B Plastic BIP 310
Precigion Current Scurces MAMEFFEBEPA  ADFC 8o +85°C B Plestic OIP 710
MANEFFRAESS JAFCo+8°C BSD a1
MAXEIFEREERA AFCw +8ESC BESD 10
MAKEZSAM.S  SHEC a0 4150 B CERDIP 50
MAKEFFEEM.A  -BEFC io +1ESC B CERDIP o0

COroering information corinued ot end of dota sheet

Typical Operating Circuit Pin Configuration
E¥ 10 3 INPUT TOF VB
. Pt
" - REFERENCE T c.[1] [] 0
o " e [
e PR = me[E] g [E] O
e o [1] =] mm
0N T
| DRSO
b L
— = ILC. - INTERALLY COMMECTEL: DO NOT UEE
AMaAaxaMM 0000 Max i irfegm ied Produces

For pricing, defivery, and ordering information, please contact MaximyDallas Direct! at
1-828-620-4642, or visit Maxim's wabsite at www.maxim-ic.com.
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Low-Noise, Precision, +2.5V/+4.096V/+5V

Voltage References

ABSOLUTE MAXIMUM RATINGS

Wolteges: Aeferancad 1o GHD)

1N A3V 1o+ 40
DUT, TRM O3V 1o+ 13
HR A3V 10 +BV
OUT Shors-Cirowt b GND Duration (¥ = 1.2V Contruous
DUT Short-Cincuit 1o/ GND Durasion (Vs < 408 . Ex
OUT Short-Cincwit o 1M Durasion (Vg < 12 Contruous

Contruous Power Dissipason [Ty = +T0°C]

BPin Plastic OF (demia 9.09mWPC above + TIFC) T2TmW
BFin B0 [dersta & 88 mWEC abova +T0FC].. AT W
B Pin CEADIP {donata 8.00mWEC abova +T0FC) B0

Operating Temperatuns Ranges

MAXE2 T
MANED _ E A
MAXE? _ ALA

Soraga Tempanaiors Hanpe
Lead Tamperaiore (scldenng, 10s)

Itoyiaxy epyocia

FC ta +7T0PC
g R
LT o +1ERC

H85°C o +150FC
=

......................... +300°C

S ho pond thnso s g Ahsoin Ml Rargs” ey S0 DerTRneT DR 10 tho oo uon. Thass am saes mirps oy, and kg
oaaln o the dmdoe & haew o ay aher ooy bepng hoe pd@mipd n he opgalrR! doy o hesmolmios 5 od medeg. Exposes io
ahEup rRgTLE Sing cmalons br sdan oo mend TR ST Setos mibily

ELECTRICAL CHARACTERISTICS—MAXEZ25

(Vi = + A0V, lopr = TmA, Ta = Tean 5o T, enless otharwisa noled. Typical valses araal Ty, = +25°C)

PARAMETER SYMBOL COMDITIONS Ta MIN TYP MAX | UNITS
Inpet Vellags Barge Vin C.E M a 38 '}
st Vol L WMANEZIEN, +25°C 2400 2500 ZhMM .
sl e el TR VT | 247 2500 ZEW@ |
MANEZZEAC_A C 10 2.0
WMANEZTEAE_A E 15 3.0
Cutpast Vellags Tamperaturs TCVguT MANGZREAMIA M 20 5.0 -
Coaficiant [Mole 1) [ MAKEZEST_A C F13 5.0
MANGZEEE A E 25 7.0
MANEZEEMIA M 25 B.0
+25°C 10 18
[ 30
MY = Wheg < AT
BV < Vi <= AV E o
Ve o T
Lina Aagradation (Mole 2) "";IE.":J = L:LC 3 '1': Py
TR e c 7
IV = Vi < 35V E B
M 10
ELECTRICAL CHARACTERISTICS—MAXG225 (continued) E
i = 10V, lgut = OmA, Ta = Tuaey 1o Tiage, unless otharsise noted . Typical walues arc st Ty = +25°C.) h
PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAY | UMITS H
C | [
Sourcing: OmA < lour = 15nmi E | T E
Wew! M 1 1E
Load Fequlation (Note 21 :: FoT — —rpnimA M
algur o 1 L] m
Sinkinge -15mA < |0UT < OmA E | 7 .
] T ] g
+257C 1.8 aT
Supoly Currant M = mi h
C.EM an k
Trim-Adpestment Ranga avour | Fegora 1 C.EM +1F +7% my m
Tum-Dn Sattling Trma lon Tao +001% of final valus + 2520 5 us M
Mz =i < 10H=z +25°C I W
Duiput Moisa Vollaga (Moia 3] & : . :J_,_ - — -":D: 'h.
10Hr < f = 1kHz + 230 1.3 28 | uVemas -y
Taempsaratura Hysloross [Hota 4) +25°C 20 pam .,
- = N ppmf E
Long-Tarm Stabiliey AT 1 +25°C 24} |0 Dhr h
g
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ELECTRICAL CHARACTERISTICS—MAXG241

My = + 10V, lgur = DmA, Ta, = Taaey to: Teaee, unloss othersise notod. Typical values anc at Ty = +255C.)

DARAMETER S¥YMBOL COMDITIONS TYP MAY | UMITS
rput Woltege Ranga VI 36 W
st Veltagan MAXEZA A 4006 407 v
MAXEZB +2550 4092 4096 4400
MAXEZAC_A C 1.0 20
A E T
?':fl Valiage Temparahra TV MANEZ ] AkdLA ] 210 B0 -
Coafficiart (Mota 1) <0 | maxez4iBC_A C 25 B0
MAXEZ4IBE_A E 25 T
MAXEZ BMIA M 25 an
+25%0 10 18
S - C a
BV = Vi = 10 E =
Lina Ragulation {Hota Z) '1'1%;:-' ! — FI;:L: 7 i,: pamiV
AOW = Vigg = 38V E ';
M 10
C i [
Sourcing: OmA = lour = 15mb E i T
X M 3 9
Load Regulason (Mots 2] z - 7 [ may Uy 1=
Sirkingg: -15mA < lgur < OmA E i T
M T ]
- - +2550 1.9 29
Supply Cumant M TEIW 53 mi
Trm-Adpstment Ranga Aot | Fepors 4 C,EM +24 +40 miy
Tum-On Sattfing Tma 10K To 0% of final walus +25°C a us
Cuiput Noisa Voltaga (Mota ) o D1z == 10k PR 2 Hip-p
) 10z =i = kM +25°0 210 A0 | uVrms
Temparatura Hystorasis [Hote 4) + 220 20 pam
Long-Tarm Stabilizy Aoy 1t + 20 e I:IIDII:"'l
ELECTRICAL CHARACTERISTICS—MAXE250
(Vis = + A0V, lour = OmA, Ta = Tpan fo Ty, unless otharaisa noled. Typicel values eroal Ty = +25°C)
PARAMETER SYMEOL COMDITIONS Ta MIN TYP MAX | UNITE
Input Voliaga Range ViN C.EM a I8 ¥
R Vour MANES0N +25°C 4999 EBO000 5001 v
- MANEROE +2EC 49096 E0D0 OO
MANEZS0AC_A c 10 20
MANEZS0AE_A E 1& an
Output Vollage Tamperature | - | MANGZEOARIA M 20 RO |
Caafiziant otz 1) el [TV C T
MANEAOBE_A E 25 7o
MANEROENLA M 2E )
+2EC 10 1
e e AT [ al
By < Wi = 10V 5 =
. . - N ! M 45
Lina Ragulation (Mola 2] __,I:I:."r'J T 3 3 ppenf
POV = Vipg = 36V E :
M 10
C 1 £
Boarcing: Oma < loyy < 16ma E i 7
Lo Flagulstion (Mol 2 ",I’lc‘-' ': T ‘ ppmimA
Sinking: -18mi = koo = OmA E { T
1] [ 15
Supply Currens M ;2?‘ 20 ;; T
Trmn-Adjussnant Ranga AVour | Foura i C.EM =M 25 n¥
Turn-On Safling Time lon o =M% of fral vabea +25°C 10 L
. . OAHr < F< 10H: +25C an Vp-p
Ouipart Moo Yokago Mole ) an TG 21 = 1 =T 3% oD e
Tomparators Hyslonss {Moia 4) +25°C i PRm
Lonsg-Tarm Saability AVgurit +25°C 20 ?:'E:?_l

Mok 1:

Mobx 21 Ling reguiation {A¥ouT / [(VouT = AN
Mote 2 Moo spedfications o

Mobe &:  Tamperature hysiocsi:

using tha POF packaga.

paaranteed by dasign
= spaciied al Ta = +25°C by maasuring Yioum befora and afar changing lemparathura by + 2570

Tamperature coafickent is maasured by the boax method; ia., the masamam Aoyt
and load requilasion (A §{ouT = Aloyr
rof inclucka putpu vollags changes dua 1o dis-Sompenaiuns changos.

divadad by AT = Vigur
arc massured with pulses and do

Itoyiaxy epyocia
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7= CmA

HIEMALTED DUTFYT YILTAGE
5. TEMPERATIRE
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[ |f
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am T
L1
4 .0 A i I
o
CHANGE I DUTFUT VOLTAGE
v IFUT VOLTAGE
=T :
H
i
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|
1 I 15 A 5 B E X

L e

e BN

LEREN T fn g

HIM YL

EEE EEEFEEE:

T 1 [
i L. L H =
]
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_______ Typical Operating Characteristics (continued)

+ 2530, unloss othorwisa noled.]

= : - i ;
& - ; - el : m .
. . HH 1 1 - -] d = 117 —-| U 3
I_'_" - .II" = [ * R u i =+ E Py = :
F L i “TTIH ~
is f - s T
7 I 2] -
] = = g
E = , ! i
> = it L =
- =1 LY
5 5 : ; o= T = ¥ e e
g u i ‘m
1) ] (1] T i i 1 i |
RECEMCY FHE RHIEEMCY He EIUENLY [
MAKEZE HAEM MA SIS
01Hr e 08z NOESE B.1Hz2 fa PDHz BIEE B 1Hx i 108z NOESE
|7 = [ 1=l [ =
EL Rt X w il ol S = G i
a = _ .
5l . W T o (TS Al s foa = | Lo
.-.H'I H'tl IJ“#‘ g 'l- = - |.I-I 'I () L.li |"'I.| .Il'l. | - q I | 1 | LT
. H'”*.;r'-"'.-'-'g- ' ,‘ﬂ_,!ﬂﬁ“-%p - T ! Lh e fila |I- T n'-l."i'- ¥ ol iy
ey = =
EEFPLE RERECTION EIFFLE REJSCTIMN
5. FREDUENCY [Cfg = 10F] 5. FREDUENCY |[Cy3 = OuF]
. 3 E iy B
[T 3 . -a-:cll_ THHL S5 )
1, N T ; ' = =
g i il § ® I :
— el § HATHE = WRES
= = 4 g i T i
ol - L4 IR .
5 3 @ ! -
= s s =
, ||
1 ik L Lk ] L
FREILIEACY [ FRECLIERCY [
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______________ Typical Operating Characteristics (continued)

Vi = 1% ooy = Omi, T = 22552 unkess othorsmse noiad )

LOAS-TRAKIENT REZFINSE rROUEC1NG] LOAD-TRAKSIENT RESPIMSE |SINEING)
eI wk BT
! ]
.-—-—5— oni
il ——————
A B o | o

|
:
;

| I\ - w
[ | |
Fsite et
k o INAEY COLRCHD L by, Oty [N
B Ny, SO0hdN E '%_1 SN
ALY EXEE
LIAD-TEANSIENT EESPDREE TUEN-0H AND TUSNR-0FF TRANSIENT EEEPONEE
= T T
] r‘ ] b L [} T— Sy
: L A D
b, 1
R e
B rd
iy ' |
= G oy = Gy w e
- ——————
sty fhuztw
I gy (N0 SOLETE AND 5K, Tmiitg AC COUALH k iy, 10
E: "ppy, it &S DUALH] 3 Yop TR
MAXEZS MEXEZSD
TUEN-DN AND TUSH-DFF THANSIENT REEFONSE TUEN-0N AND TUSN-0F THANSIENT RECFONSE
azmn s
sl o - | A i AN
s - == [
B 3
Cm- Cor - Co - ] “m - Car - Com - N
fpnhw tpsidn
L g, DY L iy, (INES
E: o, Tiidw E: Wy, TN
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—___Pin Description

FiM HAME FUNCTION
1.7.48 I1C. Intemally Caonnacted. Do not use.

2 M Fosiiva Powar-Zupply Input
Mo Beduction. Optional capacilon

3 HE oonnection lor widsbard noiza
reduction. Leava open il not usad
{Fipura Z).

4 GHD Ground
Exiomal Trm Input. Alows 2 1%

& THM output sdpstrmant (Fgure: 1)
Lgava apan il not usad.

6 o Vohapa Rafarance Cutpus

Detailed Description

Temperature Stability
The MAXEZZSMANEZA1/MANEZSD =re highly stable,
ow-nicise voltage references that use & low-power 18m-
perature-compensation scheme to achieve kaborstony-
standard temperstue stebidity. This produces a nesrly
flzt temiperature curve, wet doss not reguine the power
asmocisted with heated references.

The output woltage can be trimmed 2 minimum of 0.6%
Dy connectng & 10k potentiometer betwean OUT and
GMO, and connecting its tep to the TAIM pin, as shown
n Figure 1. The extemal frimming disess not afect tem-
peeratune stebilty.

TTtwoyioxn epyooio

Noise Reduction
To saugment wideband noise reduction, add a 1pF
capacor to the MA pin ':'_IELII'E 2). Larger walues do niot
imprave noise spprecisbly (see Typical Operafing
Charactenstics).
Moise in the power-supply input can affect output
naise, but can be reduced by adding an opticnal
bypass capacitor iothe [N pin and GRDOL

Bypas sing
The MAXE22s/MAXE241/MAXEZSD are stable with
capacitive loed values from OpF to 100uF, for all values
of loed cwrent. Adding an output bypass capacitor can
help reduce noise and output gliiching caused by losd
tran=sents.

Applications Information

Negative Regulator
Figure 3 shows how both 2 +5V and -5V precision red-
Erence can be obizned from a single unreguilsied +5V
supply. A MAXa85 genersies approximately 23V 1o
cperate the MAKE250 reference and MAX432 inverling
amplfier. The +5Y iz nvened by the MAX432 chopper-
stabilized amplifier. Fesesior 1 i optional, and may be
wsed to trim the +5V references. B2 and A4 should be
migiched, both in absoluie resistance and temperature
::E:;Eﬁ‘-:i-e'lt. R3 is optional, and iz adjusied to sst the -5V
refesenca.

3V 10 36 NPT

REFERENCE 0T

— 1w WD raM _é'l:i
2,01

BN T 3EW 1N

. REFERENCE QUT

s
j— L i)
W Harirs) 1 —

L] 20
1

IuF

"OFTIOHAL

Fipurs {. Ouiput Yollape Adiusimeni

Fpre 2. Noss Aedie ion Capaciio:
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Itoyiaxy epyocia

Ays.

M34HC4066

RAD-HARD QUAD BILATERAL SWITCH

HIGH SPEED:

tp-:. =Tns I.I-I-IIIIF.: at l'lr{_g = B

LOW POWER DISSIPATION:

o = TWAMAX.) at T,=25°C

LOW "ON" RESISTANCE:

R = 500 TYP. AT Viog = OV, I, = 100 p&
WIDE OPERATING VOLTAGE RAMGE W
(OPR) =2V TO 12V

SINE WAVE DISTORTION

0.0£2% at V.. =4V f=1KHz

HIGH HNOISE IMMUNITY:

l'|||-|-,|||.| =1'||I|-,|_= i 1||||3{_ IM H:

FIN AND FUNCTION COMPATIELE WITH
54 SERIES 4066

SPACE GRADE-1: ESA SCC QUALIFIED

50 krad QUALIFIED, 100 krad AVAILABLE ON
REGQUEST

MO SEL UMDER HIGH LET HEAVWY IOMS

RRADIATION

s DEVICE FULLY COMPLIANT WITH
SCC-8408-052

DESCRIPTION
The M34HC40656 is an high speed CMOS QUAD

BILATERAL SWITCH fabricated with silicon gate
C*MOS technology.

PIN CONNECTION

DILC-14 FPC-14

ORDER CODES
PACKAGE FM EM

DiLc M S4HC40660 WIS HCA06601

FRC MS4HCAD6EK, MIAHCADES K
The C input s provided to control the switch; the
swikch s on when the C input is held high and off
when C is held bow.

L
11/0 1[? T+ Ve 11/0
10/ 2 1 1L 10/
20/1 [ 12 4C 20/
21/0 +[ﬁ—‘ L!? 1 4170 21/0
e s 10 401 c
ic s f s 30/ 3
GND 7] s 3170 GMD

L

XX — |

ulll

—1 %

/0
40/
50/
30
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Figure 1: [EC Logic Symbols

Itoyiaxy epyocia

it ':.1:]— xi

1o LT

Ly @

¢ e 0

e (@

5 o (LT

i (i2)
EIF ] I:l”—]aﬂu—

i {10)

[ESFE ]

L@y e
| LGy o
—aﬂu—'-:':a 241

+—e—"d 0/

Figure 2: Logic Diagram

Table 1: Pin Description

PIN H* FTYMBOL HAME AND FUNCTION
1,4,8 1 1tod4 W2 | Independent Inpuis'Out-
outs
Z, 3.9, 10 1to4d Qf | Independent OUDLRES
Inpuis
1/0 [:-:’ o/ 13,5,6,12 | 1Ci04C |Enable Inpuis [Actve
High}
7 GND Ground (0V)
14 Voo Poskive Supply Voltage
Table 2: Truth Table
Cw
A CONTROL SWITCH FUNCTION
H oM
L OFF
Table 3: Absolute Maximum Ratings
Symibez Paramstar Value Unit
Voo | Supply Violtage D5t +13 v
Vg | DCInpui Vokage 0510 Vo + 0.5 v
Vg | DC InputiCutput Voitage D510 Veoe + 0.5 ¥
[ Cantrol Input DC Diode Cument + 3] mA
lge 1Dy DG Diode Currend + 30 mA
Ix DG Owtput Source Sink Current Per Cutput Pin +35 mA
||:¢ or I:I".I:l OC "i'm or Sround Cument + &1 MA
Po Powar Disslpation 00 iy
Tog Sorage Temoeraturs -B5 to 150 "C
TL Lead Temperature (10 sac) 255 "C

Absoiute Maximorm Rabngs are ose vakes beyond which damage o the device may oooar. Fumcional operafion under these oonditions s

not Implied
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Table 4: Recommended Operating Conditions

Symibex Parametar Value Unit
Voo | SuDply voitage 20 12 v
Vipg Input Voltage (Conbrol) OtoVos W
1.."_-_3 [ WEEE 0 ta .'nllg.\:_ W
Tq: Oparaing Temparature 55 in 125 S

Input Rise and Fall Time W = 2.0W 0 o 11000
Won = 4.5W O to S00
| o — ns
Vg = 6.0V Do 400
Vog = 10.0V Dto 250

Table 3: DC Specifications

Teat Conditon Valug
Symibiol Paramater Voc Ta = 25%C -40 to 85°C | 55 f0 125%C | Unit
(V] Min. | Typ. | Max. | Min. | max | min [ max
Vo | High Level Controd | 2.0 15 1.5 1.5
Input Voitzge 45 315 3.15 3.15
a0 K] 6.3 6.3 v
120 A B.4 5.4
Ve |Low Lewel Control | 2.0 0.5 0.5 0.5
Iriput Valtzge 45 135 1.35 1.35
a0 27 27 27 v
12.0 36 36 36
Fop | OM Resistance 45 V= Ve a5 | 170 20 750
b | Vyo=Veoo o GHD 55 as 100 150
12.0 lpo= TMA 45 | =0 o] ECH
45 V= Ve 70 | 100 130 160 .
ol | Vo= Voo of GND 50 | 75 a5 115
12.0 lpo= TMA 45 | 7O 5] 110
ARy | Difference of ON 45 Vi= Ve 0
Resistance ol | Vo= Voo of GND 5 0
b=iween switchies 12.0 Il.'ﬂ"-: 1ma 5
loee | INputOutput Vog = Voo oF GHD
Leakage Curmenl | 420 | Vig = Voo or GHD £1.1 £ 1 =2 | uA
[SWITCH OFF) Vo=
IM ILC:
g |Switch input oy oo
i e - r O
:-E.;.‘:ﬁgcﬁfé‘ﬂ?"' 120 |y K +0.1 + 1 +2 | pA
OUTPUT OPEN)
'w | SO et 50| =g oranD £0.1 1 =1 | wA
e |Quiescent Supply | 6.0 1 10 20
Cuarent an | W= Veopor GHD 4 40 &0 .
12.0 8 ] 160
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Table &6: AC Electrical Characteristics (Z_ = 50 pF, lnput t; = &= Gns)

Teat Condition Value
Symbol Paramater Voo Ta=25°C -40 to 85°C | -55 fo 125°C | Unit
(V] Min. | Typ. | Max. | Min. | Max | Min | max
dyn | Phase Diference 210 10 50 B5 75
Between Inputand | 4c 2 10 13 15
ne
Cutpait T 3 | E 0 13
12.0 3 T 9 10
fem | OUIpUL ENGDie TIME | 2.0 18 | 100 125 150
i [+
M 3.2 R = 1KQ 4] 20 = Lo
o L 12 = T
12.0 G 12 18 o
tmz |Oulput Cisabe 20 20 | 115 145 175
t Time E E
. 45 R, - 1K 10 | 23 29 2 .
o0 i 20 25 30
12.0 i 18 =2 T
K aximum Control 210 . 30
Input Frequency ic Ry = 1KLL 30
' T, = 15pF MHz
CE iy 30
] 30
Table T: Capacitive Characteristics
Teat Condition Value
Symbol Paramater Voo Ta =25°C -40 to 85°C | 455 fo 125%C | Unif
(V] Min. | Typ. | Max. | Min. | Max | Min | Max
Cpy | Input Capachiance s | 1o 10 0 | pf
o Switch Terninal G pF
W2 | capactance
Feed Through 0.5 oF
Cos | capactance
Ceg | Power Dissipation 15 nF
Capactance
{note 1}

1) &._. 5 defineed as the valos of e 1IC's Infemial =quivalent capadismce which b= calcuiabed from the operating currend consumpition wihout
| Fiefer fo Test Clhrouit). Averages opembng cument can b= obiaired by e folowing equation. I----:=,=,,.I = Gy X W X Ty + i

Table 3: Analog Switch Characteristics (GND = VT, = 25°C)

Symbaol Paramster Tast Condithon Walue | Lhnit
Ve | Vim T
M | Vel i
Sing Wave a5 | 4 . . e aos [
Dnctoron (THD) 1 p= 1 KHZ Ry = 10 KL1, G = 50 pF o *
Taaax | FrEQUENCY 35 ADUSL T, vOltage 1o co@EIn 0 dBm at Ve, 200
_Hfﬁ:un:uﬂﬁe 5.0 Increase fiy, Frequeancy wntll dB meter reads -3dB 200 | MHz
(Switch OH| R = 506, Cp = 10 pF
Fead through 5 Vi I8 centered at Vo2, Adjust Input for D dBm 60
ng.le:r'uar.n:-{' Swich | o Ry = 60001 Cp = 50 pF, Ty = 1MHzZ sine wave -0 | OB
Crossalk | Comtro: 4.5 &0
Input 1o Signa 50| Ry = 60061, C, = 50 pF, fiy, = 1MHz square wave {t =t =5ns) 355 | mv
Catput]
Crosstalk (Batwesn | 4.5 Ad{ust Wy, to Dibtain O dBmat Input |
Any Swhches) o0 fy = G000, © = 50 pF, gy = IMHZ sine wave E0 |
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37 LM117/217
Y/ LM317

1.2V TO 37V VOLTAGE REGULATOR

OUTPUT VOLTAGE RANGE : 1.2TO 37V
COUTPUT CURRENT IM EXCESS OF 1.54
0L1% LIME AMD LOAD REGLULATION
FLOATING OPERATION FOR HIGH

VOLTAGES -
=« COMPLETE SERIES OF PROTECTIONS | ;*J' ‘:

CURRENT LIMITING, THERMAL E\iw,:___:f)

SHUTDOWN AND SOA CONTROL R J

DESCRIPTION

The LMIITLMITLMIT ane  maonollithilc
infegrated ciroukt In TO-220, TO-Z20FP, TO-3 and TO-3 D'PAK
D‘PAK packages Intended for use as positive
ad|ustable voltage reguiators.

They are designad o supply more than 1.5A of
joad cument with an output voitage adjustable
owera 1.2 fo 37V range.

The nominal output voitage Is selecied by means
of only a resistive divider, making the device
exceptionally easy to use and eliminating the
stocking of many fixed reguiators.

ABSOLUTE MAXIMUM RATING

Eymksal Paramietsr Walus Unt
Wia Inprui-ctpeat Ciffereriial Vokage an 'S
L Caiput Curmeni Int=nrally Limibed
Tep Cperaiing Juncion Termpersbors for L1117 ~55 i 150 *o

LKE1T -25 1z 150 b
LWEAT Obo 125 b
Pt Poweer Dl s ipation Intermially Limibed
Tetg | Siorage Temperahne - E5 o 150 o
THERMAL DATA

&ymibol Paramatsr TD3 TO-224 TO-EHFP DPAK Uni

R pcans | Theermal Resisnoe Juncion-Case Max “ 3 5 3 ‘oW

Rlipy-gere | Theermal Resisisnoe Juncion-smblent kiax 3E | [=Fu] BX.5 oW
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CONMECTION DIAGRAM AND ORDERING HUMBERS (10D view)

o | ——— PUT | —— T
O Ie— . 1T T D I — 1 T
e— T S e—T 0
i
lor cmrwslrdl e a's 1
A i S
TO-Z220 TO-ZMAP
L WPt
——1 IMPLITS .
OUTPUT - - b
[ — A PR
L= R - L s
"PAK T3
Typa TO=% TO-Z21 TO-ENFF EI:IF‘AH;
LMA1T LM T
LMZ1T LMZITTE LMZ1TT LEHTO2T
LMZE1T LMZTTE LMZ1TT LM3I1TF LETO2T
SCHEMATIC DIAGRAM

Rk S
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BASIC ADJUSTABLE REGULATOR

TTtwoyioxn epyooio

5- 504501

ELECTRICAL CHARACTERISTICS (Vi- Vo = 3V, le =300 mA, Imax = 1.5A and Puax = 200N, unless

otharalse specifiad)
Zymbsal Farametsr Text Conditions LMA1TLMET LMadT Uinit
Min. | Typ | Max | Min. | Typ. | Bax
AY, | LimeRegunton Vi-Vp =340V | Ty =25°C o.M | ooz 0.0 | oo | iy
0.0z | 0.os 0,02 | 0.07 | %iv
AV, | Load Feguiation W % B T =250 g 15 5 | 25 | mv
o= 10 mb hya 20 | =o 2| 7o | m¥
Wz BN T =250 o | o3 o1 | os | =
ko= 10 b hyax 0.3 1 2| 15| =
limy | Adustment PinCument 50 | 10D 50 | 100 | wa
Alans | Adustment Pin Cument | Vi-V, = 25040V o2 | s 02| 5 | pa
k= 10 MAD lysx
Vepr | Reference WVokage W=V = 25 00y 12 (12| 1.3 | 12 1] 13 | W
[bebsmen pin 3 and pin | o= 10 MA D s
1) Pp = P
AV, | CutputVomage 1 1 %
Ve | Tempemtue Stabsty
lagriey | MRl Load Cument | Vi- Ve = 40 Y 35| g 22| 10 | ma
logrrasy | MEximam Load Vi-V, £ 15 15 | 2.2 15 | z.2 )
et P = Pkl
W=, m A0 Y 0.4 0.4 )
P < Paax
T =2
=y | CufputhcissVoiage |B= 104zio 10KHE 0.o03 Cuon3 %
pemeninceE of Win) Tj= 2=
SVR | Supply Volnge T==% Casy=l &5 &5 dB
Rrjection () f=ilHz Can=10uF| 66 | 80 s | =0 48

= CAll b con rected betwesan @n 1 end goun
Faste.

o nleem CSerwien §

e et
L 7T T)= — 2510 150RC | LM 317 T;= 0 125,

T o Bow, Apcy vl The following condiions | LM 117 T)= —BE m 15FC;
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Figure 1 : Output Current vs. Input-output
Differential Voltage.

s I
Tkl | |
|

: Tjading

P $r—
TI. |
|
E f — i i
.I
1 | I“ |}
o

] = = H Y

Figure 3 : Reference Voltage vs. Juncton
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L3N E : H""‘
|
i - ,
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r
| i : -"‘:'- :-'l;l; 1|.||_'-:|
APPLICATION INFORMATION

The LM117/217/317 provides an  Intemal
reference voltage of 1.25V between the output
and adjusiments terminais. This Is used o sef 3
conglamt cumant ow aCcmes an extemal neslstor

dvider (see fig. 4], gving an output voltage Vi of;
Vo = Virer (1 —%f] + Aoy 2

The device was deskgned to minimize the term
lapy {100uA max) and to maintain | very constant
whh Ine and kbad IH'IH"IQE'E UELIHl'j'. the emar
temm lapy- Rz can be negiected. To obiain the
previous requirement, all the regulator quiescant
cment ks retumed fo the output terminal,
Impcsing a minkmum load current condltion. If the
load Is InsuMcient, the output voltage will rise.

Since ihe LM117/217317 I a fNoating reguiator
and "sees” only the Input-o-output MiMerential

TTtwoyioxn epyooio

Flgurs 2 - Dropout Voitage vs. Juncon
Temperature.

[ ErE]

|
(1] |
W i
]
1%
— __,.--‘"“.
o
— 1 & ||
, S .
'-1;- A I |
Ty
il - — _— muli
1 : '."-
|
! | I
| 1
=i L} 80 +i30 T

Figure 4 - Baslc Adjustabie Reguiator.

o—2

G- S0LEN

volage, supplles of very high voliage wih respact
to ground can be regulated as long as the
marimum Input-io-output diferential I not
excesded. Funhenmare, programmabie reguiator
are easlly obtainable and, by connecting a flxed
resistor befwaen the ad|estment and outpat, the
device can be used 3as a precision cument
reguiataor.

In order o optimise the load reguiation, the
cument sat resistor R1 (see fig. 4) should be ted
as close as possibie to the regulator, while the
ground terminal of R2 should be near the ground
of the load to provide remote ground sensing.
Pefformance may be Improved with added
capacitance as foliow:

An Input bypass capaciion of 0. 1pF

An adjusiment tarminal to ground 10UF capaciion
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to improve the rppée rejection of about 15 dB
[Cam).

An 1uF tantalium (or 2SpFAlUmniem elecinolitic)
capacior on the output fo Improve transient
responss.

In addiional to external capadiors, it 15 good

Flgure 5 : Voltage Requlator with Profection Diodes.

TTtwoyioxn epyooio

pracice i add protection disdes, a5 shown In
flg.5.

D1 protect the device against Input short cincut,
while D2 protect against output short circult for

capacitance discharging.

i [P AR
HU"
V) | T L
LM 37T T
j 2] |a
NS00 i
1
GRS Tpr
5K o
1I:|I|.|F
S -E04E/

[ ol Dol chinvtc i gk | Al el dic] wide [0 prohes adelfel ouleul s disall fol S ook o chifgifg

Figure & : Slow Twm-on 15V Reguiator.

Figure 7 - Cument Reguiator.

i LMTT Vo R1 o,
o4 e PV
LM 3T
1
Tap)
S=505831 —_—
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[S7A

TN581x

LOW DROP POWER SCHOTTKY RECTIFIER

MAIN PRODUCTS CHARACTERISTICS

I 14
W 40
T 150°C
Vr(max) 045V

FEATURES AND BENEFITS
m VERY SMALL CONDUCTION LOSSES
m MEGLIGIELE SWITCHING LOGSES

m EXTREMELY FAST SWITCHING
u LOW FORWARD WVOLTAGE DROP

DO
DESCRIPTION
Axlal Power Schottky recifier suled for Swiich
Mode Power Supplies and high frequency DG 1o
DG converters. Packaged in D041 these devices
are Intended for use In low woltzge, high frequency
nveriers, free whesling, polarily protecion and
small battery chargers.
ABSOLUTE RATINGS (Imiting values)
Valug
Symbal Faramater 1HSE1T [1NSB18 | 1HNSE1S Uit
Weam | mepetive peak reverse voRage 20 S 40 W
IFFies) | RMS forward cument 10 A
IFie) | Awverage forward curmant TL = 125°C 1 A
&= 0.5
IFew | Sunge non repetiive forwand cument | fp=10ms 25 A
Sinusoida
Tug | storage temperaiue @mnge -B5 o+ 950 o
L Madmum operating Juncion femperatuns 130 o
avidt | Crtical rate of dse of reverss voitage 104000 Wips
L - — runaway condition for a diode on fts own heatsink
Tam T RAFa :
THERMAL RESISTANCES
Symbaol Paramigter Yalue Unilt
Rmiga | Junicton o amblant Lead length = 10 mm 100 AN
R i35 Juniction o lead Lead length = 10 mm 45 =GN
STATIC ELECTRICAL CHARACTERISTICS
Symibod Parameter Tasts Conditions 1H3E17T | 1M5818 | 1M5&15 | Unit
In" Revense leakage T)=25°C WA = WRAM 1 1 1 mA
cument T)= 100°C 10 10 10 ma
VF* | Forward voltage drop | T] = 25°C lF= 1A 025 | D35 DE W
T)=25°C k= 3A 073 0.8735 0.5 W

Pulsetest: "tp=330ps, 5= 2%

To evaluate the conduction losses use the folowing equations :
P = 0.3 x IFa + 0,090 IFFas  Tor INSE17 1 1NSE1E

P =03 X lpjas + 0150 15" Raiz ; Tor TME319

Fig- 1: Average forwan power dissipation versus
dverage fonwand cument (1NSS17/11NS515).

Flg. 2: Average forwan power dissipation versus
average forward cument {1M5819).

p i L ] I:TF"FIfHH\’l:'
NI ' AT T
o= T ates [e=es [ o8 -
g T | 1 = ienim
[T = as =
04 =i + 1=t o
o [ as o -1
= o3 1A 1A FElE
- FLEFT -1 A =
oz 1= (%] - tw ]
oA E o . j—E:
- L — = - w J
" 1 IF=1 {41 |E|c'| 111 ﬁ' 'ﬁ?":!"."] I |

]
crﬁ.‘l(ﬂ 02 03 04 05 08 07 08 08 10 1.1 1.2

c%.‘l 01 02 23 0.8 05 08 07 08 09 10 11 12

Itoyiaxy epyocia
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Flﬂ. 2-1: .‘-.'J'Eﬁl;l-E Toraard cuement versus amblent
temperature (5=0.5) (1NS317/11N5813).

IF]ara il
“ T T 1
Ry T D
- 1““- .‘ll
lll
R Eon = DT ".__" A
og T
i
0.4 A +
|::ﬂ - .llllll:ll
sl T ’!. R~ Tamercy
i} .1 ] TE 1 135 150
Flﬁ. 3-1:  Mon TEFIE:'.rl'E =urge FIEﬂli forward

ciarent versis overload durathon
imaximum values) {1N5817/11N5813).

TN
10
g
B —— —
= -
4 =i

+H = - W=
B —— = _I—l:l-l
= it IRERL
s —_ — =15
4 = FT
< C =0
"= =
ag il

= 1

'-- L bI‘III H
1E-5 1E-2 1E-1 1E+0

Fig. 4: Relative vanation of thermal Impadance
unction to amiblent versus pulse duration (2poxy
printed circult board, 2{Cu=35mm, recommended
pad layout).

. _.".E'l'_—lPRE'l’_—ll
o
-.“-l'"
0@ ficd
.,-""Il:.‘
- £
" = i
a4 - 2]
u= 23 T :_.,-__ i 1
0.2 (o I
gy ] S tpiel T AT
1E-1 1+ 1E#1 1E+3 1E+3

Itoyiaxy epyocia

Hg. 2-2 P.'l'Em;I-E foraard cunment versus ambdent
temperature (5=0.5) (1M5813).

., |Fiaralsssy

L= T T 1
g e T
1.0
[EE-} ST lIl".
1

1]
(1] '\'5,'% lIII

-L 1
o —il )

= grlﬂ' I -‘-I__ml

. JI: 5 L 75 100 125 =0
Fig. 3-2: Non repeifive surge peak forward

ciament verses avenoad duration
imaximum vales) {1M5819).

MAY

=

=

= =] — =

4 = 1 = e
- LI

i T =1 =TT

. = TTITH

=1

e L=

-1l

= Bt L]

TE3 1E2 £1 B+

Flg. 5 Juncfon capaciance Versus reverse
voitage applied (typical values ).

- Ci{pF]
Farl e
200 =
. _---—____ TaRATT
- - = e *
+— = — . —
T = —
F.E
WR{W]
1|:1 Z 5 #0 F.E 41
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Fig. 6-1: Reverse leakage curment verslus reverse
voltage appied (typical valies) [1NSS1T/1N5318)

'E11M—
it xS bl

{E+D T | i ——1
e

=1ar

1E-1

- -
1E-.'#

1
2

iR
L=

-

ik

H

B

th

[

=

1E-%

F|g. 7-1: Forward woitage dmg versus forward
cument (typleal values) | 1R5817/11M531E).

EM 2|

3000 —

1.00

' WFM
:“:EI.ZI 01 02 03 o0& 0t Os OY 0= 05

Flg. & Mon repeiiive surge peak forvand cument
VETEUS number of cycles.

1T
L TTIT T TTTT0
FefBia Tl
a
28 ——
-5 .\-\-\-
--. -\-- .\--_
5 .
Murnbesr off Dsaobesc
i) Ll L L1 1 1111l
i ik 108 EE i)

Itoyiaxy epyocia

Flg. 6-2: Reverse leakage cument versus reverse
voitage applied [typical values) (1N5819).

If=4
——

Flg 7-2: Forward voilage drop versus forwand
cument (typlcal values) (1N5815).

000 e
L
2
[
e
1.00 -
' FJ Wi
010 ALY
II
W]
oo

40 01 02 02 04 OS5 s OF 08 092 1.0 1.9

2elioa 138 aro 208



T.E.I Hpaxieiov lapaptnuo Xoviov TTtwoyioxn epyooio

1N5225 THRU 1N5262

SILICON PLANAR ZENER DIODES

Silicon Planar Zener Dlodes e
Standard Faner volage iolerance g +20%_ Add sl "4 FRIBUE AMbEN IEm prraere
for =10% tolerance and sufix "BY for =5% loleance. i o a2 gt e e

Other lolesances, non standard and highes Zansr wollages I
. MEIZE
upon recuest. . o A
.
E R, U0

en F1§ 4 1§ e P
.II.I
]
T
[
1

: 2}
l :h.".'s-\.i'ﬂ' 1 | \ |

gL
Rkaae caga JEDED D036 1"1
Dimpnsons B mm [ |
- 1 [

o i

Absalute Maximum Ratings
. | Symbo Value Uinit

Zener Current saa Table “Charectenstics™

'

Fi: ErTna gl Tl .

Powar Dissipation &l Te. = 750

Junction Ternperaburs T; 200 Gz
Sweage Temparaiue REngs Tg 65 1o +200 G

1 ialid prosided that lagds at & dedancs of 10 mm fam case ars Kol at ambient emperatung

Charscteristios af Tyw — 25 °C

Symbiol = U Ty | M, Ui
Thanmal Aesistance Pl - - 0.3’ B i
Jumctian 1o Ambisal Air i |
Forwars Yoltage W - = I 1.1 W
e = 200 mi |
" ylid prowidesd thal keads &l a dslanca of 100mm from case are kapl al amibiom iamgsarabure
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1N5225 THRU 1N5262
e | Momisl | Tem u;Lrumhm;m'_Tgcml | Mamirmaam rarneEs Saakage e T Te—
- | Eusran! I rigplancy
watagsh | b | cuifs®
oo
at - a Tart woage
I ™ -5 T & Sarftiz B
v g M o ?;n H! e B e A W W W fpa MR
1NB228 | 20 20 2 B0 | -0075 | 50 095 1.0 152
| dmMsIPE | 23 | 20 | =8 1600 e 095 | 1.0 138
| INSZIT | 35 E: | 24 700 | -0.065 5 098 T
1MEZE2R 35 20 23 1500 | 0,080 10 D95 1.0 115
1MEZ2Ee 43 3 22 2000 =0085 | & 05 1.0 106
1M5230 4.7 20 | 18 g0 | room [ s L] 20 a7
1ME21 B9 20 17 1800 £0080) | 5 19 _ 20 aa
1M6232 BB - 11 1600 +003 | & | 23 | 30 ER |
1NB233 | 6D 2 7 1600 #0038 | & an as TR
| INS234 | B.2 20 7 W00 | 40Ms 5 as | 40 | T |
INE238 | 6B 2o 5 s +0050 3 48 50 | &7
1MS33E @ 7E | 20 | & 500 | Hnnose 3 &7 .0 1
1HE23T | 8% 20 B 5000 +00Ee & 6.2 &5
1NE238 | A7 |/ B ELE) + 0.058 & | &2 6.5
_ MmszIs | 81 20 | 10 &0 PO0SE | 3 8.7 |70 |
| M52 10 -] | 17 | E0D +0078 | 3 .6 | &an
1HE241 11 et | | E0D + 0.07E 3 8.0 8.4 L
ez | 12 | 20 30 | €0 +0.077 | 1 | BT | a1 "
| IMs243 | 3 EX 13 E0D 40078 | 08 B 2.9 | 35
| iME2e4 | 14 2.0 | 18 E00 +0.082 01 | a8 AL 3
1ME245 | 75 B35 P L~ B0 +0.082 | 04 0.5 { 11 an
| 1Ms288 | & | 78 |ar B0 40083 | 04 | 14 18 i)
IM5247 | 17 | 74 18 | B0 | +008e | 00 | 124 _13 7
ME2E | 18 7o 3 00 +00685 | 04 123 | 14 25
1ME248 | 18 €5 ) 600 +0.0688 | 01 133 14 24
AHE2E0 _ 2y E__E 25 | B0 &4 0,006 1% i 143 - __'-5 s
1NE261 | 22 82 | X | 600 | 40087 LN 182 | 17 21
NS282 | 24 5.2 =) 600 +0.087 | 01 7 18 18.1
| 1mszs3 | 36 5.0 35 £04) +00ES | 01 18.1 19 182
| ANsasq | 2T 4.5 4 500 400N | 0 s | 2 168
1NS255 | 28 45 a4 (L] +0mt | 0l 20 A - -
 INSISE | 30 4.2 | 43 ] +0.087 | 01 22 | 23 15.1
_ ANSZST | 3 4.8 53 | 7o FOME2 | 04 24 25 138
__1Ms35E | 55 =L | T | TO0 +0.083 o1 2 ) 126
IM5I5E | F 3.2 50 BOD + 0084 0. | 25 30 116
| IMBEZE0 | 43 30 | 93 900 +0.086 04 £l 33 106
M58 | 47 27 1 108 | o0d =0058 | 01 | 34 36 L ar |
INs262 | &1 | 25 | 125 [ 1 0086 | 04 57 | 39 | 88

13 Tha Tanar imocdanss is desvad from tha 60 Hz AC voltags which rasdis whan an A corent kaving an AMS valus aqual
101 0% of the Zaner ourrenl (| o of 1 8 superimpased an |z of 1z Sener Impadence (5 measured al tes points e insurg
& sharg knes on the breakdown curee ard o eliminate urstabils urata,

T yalid provided that leads al & distarcs of 10mem from case are kepd 81 amiient lemperature.

* Moasured under hamal eguilibriven andg 06 1est condltions.
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International
or| Rectifier

Itoyiaxy epyocia

PD-9.4430D

IRFP250

HEXFET® Power MOSFET

* Dynamic dv/dt Rating

* Rapetitive Avalanche Rated

* |solated Central Maounting Haole
* Fasl Switching

L ]

Easza of Parall

¢ Simple Drive Requirements

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, nuggedzed device design, low

eling

Vpge = 200V
FIDE-[DI'I:I = U.GEEH

I = 30A

on-resistance and cost-effectivanass,

The TO-247 package is prederred for commercial-industrial applications
where higher pover levels preclude the use of TO-220 devices, The TO-247
Is similar but superior to the eadier TO-218 package because of its isolated
mizanting hole. It also provides greater creepagse distance between pins to

gl the raguirameants of mast safety specifications,

Absolute Maximum Ratings

Pammeter Max, o ) L_h:ults
g @ Tc=25"C Continwous Drain Current, Vas @ 10V ao
In@ Tec=100°C | Continuous Draln Current, Ve @ 10 W 19 A
I Pulsed Drain Current (0 120
Pp & To = 25°C | Power Dissiation 190 W
— | Linear Derating Factor 1.5 | WrG |
| Was Gale-lo-Source Voltage +20 oy
Ens Smngle Pulse Avalanche Energy & 410 frd
lam Avalanchis Cument 0 ad A
Enn Repetitive Avalanche Ernergy © 19 e
duwidi Peak Diode Recovery duidt & 5.0 s
TJ Cparating Junclion and 55 fo +1580
Ts1n Siorage Tempearature Rangs oG
| Solderng Temperatura, for 10 seconds 300 (1.6rmem frnn';'r:-agn:l
Mounting Torque, 6-32 ar M3 sorew 10 kel (1.1 Mam) |
Thermal Resistance
! Paramaiar i, ! Typ. | Max. Linits
Rpac Juncticn-to-Casa o 0.65
| Rpcs | Case-lo-Sink, Flal, Greased Surface — | 024 | — i
| R sdhnction-to-Amiient — | — 40
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Electrical Characteristics & Ty = 25'C (unless otherwise specified)

! Parameier Min. | Typ. | Max. | LUnits Test Canditions
| Vamnss | Drain-te-Source Breakdown Yolage 200 | Vo | Wigs=0W, Ip= 2504
ﬁ'l.l',u..!bg_%f.-'fr'_L Breakdown Vollage Temp, Coelficlent — | oer ] — | v | Aeference to 25°C, Ip= Tmid
Aosen Static Drain-o-Source On-Fesistanca | |o8s| 0 | Ves=10V, lp=18A @
Vistis) (zate Threshold Yollage 2.0 — 4.0 Vo | VoseWVas, Ip= 25008
CHe Forwand Transconductance 12 — — 3 || Vpe=50W, lp=134A @
—_ | — - -
lpzg Crrain-to-Source Leakage Curnenl - 1 - 225521 1 M :::E E;:;Eﬁ T125°C 1
s Gale-tp-Souroe Foresard | F.r.h;-:gl: - — 100 A 'l."sg:El'.T"l." _
Gale-ta-Souice Reverse Leakags 104 Viag=-20V
|0y Totel Gate Charga — — 140 In=304&
Qo Gate=to-Souron Change — — 28 e | Vpe=160V
| Qo Gater-ta-Drain ("Willer”y Charge — 74 Wage 1OV See Fig. Band 13 &
lefjer Tumn-0n Delay Tima — 16 — Woo="100V
lr Rise Tima — a5 e l=308,
| tajor | Tum-Off Delay Tirme — | T0 Ra=5.201
ls Fall Time — e | — | |F=:3=3.:“eu See Figure 10 &
[ ) | | Between lead, I
L riernal Drain nduslance — 0 B i {0,250 A ﬁ_
rH | from packags o | B K
Ls inlermal Sourcs induclanca 13 - and cantar of L |
die contacl a_ |
Ciss Input Capacitanae — | 2800 | — Vige=0%
Cozen Cutpuil Capacitence 780 | — | PP |Vpg= 25V
= Reverse Transter Capacitance 250 | — | Ful.OMHz Sea Figure §
Source-Drain Ratings and Characteristics
| Paramzler Min. | Typ. | Max. | Units Tost Condilions
g _E:-:nnljnuc:-us Source Cument | [ a0 MDEFET gvrnbal f, -._:‘ :
| [Boady Dioda] A showing the | e %
[ Iz Fulged Scurce Cumrant . 190 integral raverse I““JJJ?
{Body Dinde) 0 o-n juncion diode. s |
VED | Cipde Forward Voltage — — 2.0 Vo T=25C, lg=30A, Vas=0Y &
fre ) Feverse Recowery Time — | 360 | 540 | ns |T=25°C =304
e Raverse Recovary Change | = | 4% | 8% | pC | did=100Aus @
L Forgard Turn-COn Timsa nirinsic lwereon Hme |8 nagieg ibte (lum-en s domirated by Ls+Lo|
Prbes

1 Repelibve mting; petse width Imitsd oy
ma junction temperatwne (See Figure 11)

T Voo=50Y, staning T=25"C, L=GiEipH
Ro=280), las=2304A [(See Figure 12}

[ lene30A, diides15080us, YoosViBRIDES,

T=150°6

0 Pulse widsh = 300 ps; duty cpcle 2%,
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I, Drain Current {Amps)

I, Drain Currant (Armps)

T.E.I Hpaxieiov lapaptnuo Xoviov

. i 1)
e gt MALL ! —
" e
LT
. doep LA il X !
]
f |
||:1 - o d
{4, b i
i Pl 1R |
— FIE PULEE WIDTH
S = c = 2590
i L[ L

Fig 1. Typical Output Characteristics,

]
=

Fig 3. Typical Transfer Characteristics

Wpa, Orain-to-Saurce Valtags [walls)

To=25°C
= | — I '_5
| T e 1
-
1 . 4 f
: ' 1 '
1= |
Pl I
ra r.d | 4 4
/-yr
[l ] s
']
i
[ Vg ol
— t 2lus PULSE WIDTH

Vg, Gate-lo-Source Volage (volts)

N

Rog(ony Drain-lo-Source On Resistance

Ip. Drain Currant [Amps)

{Harmalkzed)

Itoyiaxy epyocia

03 e

R

=
=]
T

-
L-

2ius FULEE HIDTH

1=

Ll {
Vg, Drain-to-Source Voltage (volls)

i
1

Fig 2. Typical Output Characteristics,
Tg=180°C

N -
In =T
nog f
2.0
L. — <]
'___,..
-'""
0.5
WEE = oV
L=
—53 -ai -20 20 41 M B 1P0 120 140 BN

T, Jumction Temgperature (C)

Fig 4. Mormalized On-Resistance
V= Temperature
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I5n, Reverse Drain Currant (Amps)

g

RN |

Capacitance (pF)

Wgs = OW. f = Mz I

5\_\ --g;ss'éni_

\ T
\ ‘-"":ms.___
".H ""\-n.._‘___-

Lty t "
\\\L\H N |
| s | |
o ! =L
‘.hﬁ"ﬂ-l______-‘hﬁ"‘ -
I::Ii-[' it

¥z, Drain-to-Source Voltage (volis)

Fig 5. Typical Capacitance Vs.
Drain-to-Sourcs Veliage

-

/

i ] 'H'G_S =
i | i
0o 1.2 1.2 2.0 2.4

Vsp, Source-to-Drain Voltage (volts)

Fig 7. Typical Source-Drain Diode
Forward Voltage

Vg, Gate-to-Source Voltage {velts)

I, Drain Current (Amps)

TTtwoyioxn epyooio

=0
Ip = 304 _I | -
e ] Woe s DY T i
W = oy _—\."-\.1
1 Ll R e—
I g
12 /
[
:
. !;’
I'( | FLH fEST CIRGLL
. SEE FIGHE 13
=] 3 B4 j=x] 1240 L850

O, Total Gate Gharge (nG)

Fig 6. Typical Gata Charge Vs,
Gate-to-Source Voltage

CPERATION IN THIE &AEa LIMITED 1
4 37 Rag oni T
Ll
2 .-.‘. I
Lu‘} = p— - I ‘:-‘ —
5 | -
g
!‘r 1 "'o,. m f= b 1)
g ,.nl“r ‘l""-,
1 o
. -
: —1H i —THH
Tgm2290 | o 1
? Tf:".!ﬂ:'nl: | ‘!'
. [F16iE F‘1.-l.5£|'|| m |
108 % oap B% ogpf B2 g

Vs, Drain-to-Source Voltage (volls)
Fig 8. Maximum Safe Operating Area

2elioo 144 aro 208



I, Drain Current (Amps)
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F
Viog —g— P—
1 OuT |
0 ¥ |
IIl""--..,,.L :tl—) J""-"l:uu
-.‘\,‘:- )
e --'-...,..b Yoy
MH‘ Pralss Wadt o Tue
" < Duiy Fecor £ 0 1% . .
v §
J MH‘\ . Fig 10a. Switching Time Test Circuit
N
VI s e
1 \ % Rt A =

| M,
1 . \ . |
1 ]
: | :
o b | 107 e} | |
25 15 104 125 tah !

5 e Wiy o

z ! =y
Te, Case Temparature (°C) Yo & tody %
Fig 9. Maximum Drain Current Vs. Fig 10b. Swilching Time Waveforms

Case Tempearature

1 - -'.- L iaﬁ ru
,.
— ! !
ity u ]

E | s ] !l
& -";-i__.-' i
E o.d " i'
w = =t st
E Fot T - . B b — i 1 B )
o [ = ; 1 1 | !
(=3 Nl LU =t I R RN - maRm
& . 2 s SIRGLE PLLBE -
g -:-.-\:u./ (Ml triEnwar nEseonzz; Il i
E - ,_,I l

14 > - .
E I EE - - "= —|
r.- 'l i | i "

i i I | L
b—%ad
MOTES
1. DUTY FRCTOA O=tist2
| | il | 2. PEMX Ty-Fpow 1 Lphje * le
g T T 1 8.1 1 13

f1. Factangular Pulse Durabon (seconds)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Vary Ip 1o absnin
ranisined las

Vos »

DLT
) +
‘..‘_"-'n_q

Fig 12a. Unclamped Inductiva Tast Circuit

I'IDS— S

lgg o

VipriDsEa

Voo

Fig 12b. Unclamped Inductive Waveforms

Fig 13a. Basic Gate Charge Waveform

E =, Singla Pulse Energy (md)

Itoyiaxy epyocia

{ D30 - I ] ) !‘:::I l
- '|,| BOTTEM 304
.\. 1

Lk ‘\"-..' i

SIH \_ |\

=00 K‘H‘EH\‘:\\Q‘:

“:.\ﬁ“-.._,h i
o L0077 | H"“Eh-
an r ™ 10 1

Starting T, Junction Temparature(=C)

Fig 12e. Maximum Awvalanche Energy
Vs, Drain Currant

Cumrern Raguluias

Ay

et

i)

Cucreal Sampheg Pegrge

Fig 13h. Gate Charge Test Cirguit

Appendix A: Figurs 14, Paak Diode Recovery dv/dit Test Circutt — See page 1505
Appendix B: Package Cutline Mechanical Drawing — See page 1511
Appendix C: Part Marking Information — Ses paga 1517

Intermational
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The TLCZT2 and TLCITT precision  dual
operaticnal amplifiers combine a wide ange of
input offset voltage grades with low offset voltage
drift, high input impedance, low noiss, and spesds
approaching those of general-pupose BIFET
dewices.

These devices use Texas Instruments silicon-
gake LinCMOGE™ technology, which prowides
offset woltage stability far exceeding the stability
avalable with corventional metal-gate pro-
CESEES,

The extrernely high nput impedance, low bias
cuments, and high skew rates make these cost-
effective devices ideal for applications previcusly
reserved for BIFET and WFET products. Four
oifset voltage grades ame available (C-suffix and
l-sufi types L. rmngng from the low-cost TLC2T2
{10 m\} to the high-precision TLCZTT (500 p)
These advantages, in combination with good
common-mode rejecton and supply woltage
rejection, make fhese dewices a good choice for
new state-oi-the-art designs as well as for
upgrading existing designs.

Itoyiaxy epyocia

TLC272, TLC2T2A, TLC2T2B, TLC2T2Y, TLC2TT
LinCMOS™ PRECISION DUAL OPERATIONAL AMPLIFIERS

Parcastage of Units - %

25

m

SLOSNNE — OCTOBER 1967 — REVISED FEBRUARY 20

&  Trimmed Offset Violtage: 0. J&, P, OF PW PACKAGE
TLCATT . . . 300 pV Max at 25°C, (TOF VIEW]
Vop=3V J

* Input Offset Voltage Drift . Typically il E Lo % oo

0.1 pViMonth, Including the First 30 Days s [ 2 : ] 21—

& Wide Ranpge of Supply ".l'ultavges Chver GND [] 4 5[ 2+

Specified Temperature
CCtoTC... 3Vio 16V
—40°C to 835 E.-.A'h’tcdﬁ"."
—BHCto125C . . AVic 168V FK FACKAGE

& Single-Supply Operation (TOF VIEW)

& Common-Mode Input Voltage Range E .

Extends Below the Hegative Rail [{C-Suffix, QOQpY
I-Suffix types) '

® Low Noise . . Typically 23 nW/vHz at ol Pl 1‘5'15[ HC

f=1kHz 1IN-[] 5 17 [] 20UT

& COutput Violtage Range Includes Negative HE [ 5 15[ M

Rail 1M+ ] = 15[ M-

# High Input impedance . .. 1012 o Typ NG s .;"'[ HC

& ESD-Profection Circuitry

*  Small-Outline Package Opticn Also ReQrQ

Available in Tape and Reel v ="

& [Designed-in LatchUp Immunity HE — Mo Ink=mal connection

description

DISTRIBUTION OF TLC27T
INPUT OFFSET WILTAGE

| | | | | |

473 lInde Tachad From 2 Waler Lofc
Voo =&V
- Ty, = 267G
P Paciage

=441 ]
W0 — Input Offeet Voltage — v

LinCMOE. |5 3 trademark of Texmas Instumsnts.

AT indormaites b cormssd @ ﬂgﬂ_ i Coopatight O 2007, Taoeis il irertis | reoodpodal e

FRODECTION
Fr=ial conlom & eedlimisn =r i wee o

st vty e

k’ TExAs

INSTRUMENTS

POST OFFICE 300 BSE000 & DALLAS, TEWAS W5 1
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description (continuwed)

AVAILABLE OPTIONE
PACKAGED DEVICES
cHP
. vigmex | smarr CHIP CERAMIC | PLASTIC I coru
A AT 26°C | oUTLRE CARRIER OIF DIF 0
| 1] [FEh ich] (i ]
soopy | TLczTTCD - — TLLITTCP — —
2mv | TLC27IBCD _ — TLCI7I8CP - -
ok smv | TLC2T2ACD - — TLCITZACP — —
1omiy | TLCZT2CD - — TLCIT2CF | TLc27acPw | TLoamay
soopy | TLCZTAD — — TLCTTTe — —
zmv | TLczTIBID - — TLCITZBIF - —
T R smv |TLCZT2MD _ — TLCITZAIP - -
1wwmv |TLczTID - — crze — —

T O package = avalabis mped and resied. Add R =0y o the device type (200, TLGZTTCORL

In general. many features associated with bipolartechnology are available on LinCMOS™ operational amplifers
wathiout the power penalties of bipolar technology. General applications such as tansducer nterfacing. analog
calculations, amplifier blocks, active filiers, and signal buffering are easily designed with the TLCZT2 and
TLCZTT. The devices also exhibit low voliage single-supply operation. making them ideally suited for rernaote
and inacoessible batteny-powensd applications. The common-mode input voliage range incudes the negative
rail.

Awide range of packaging options is available, ncluding smal-cutfine and chip camierversions for high-density
system applications.

The device inputs and cutputs are designed to withstand —100-mA surge cuments without sustaming latch-wp.

The TLC272 and TLEZTT incorporate intemal ESC-protection circuits that prevent functional failures at woltages
up o 2000 W a5 tested under MIL-STD-383C, Method 3015.2; howewer, care should be exercised in handling
these devices as exposure to ESD may result i the degradation of the device parametnc perfiommance.

The C-suffix dewices are charactenzed for operation from 0°C to T0°C. The |-suffix devices are characterzed
fior operation from —40°C to 85°C. The M-suffx devices are characterzed for operation over the: full military
temperaturs range of —85°C 1o 126°C.
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equivalent schematic (each amplifier)

Itoyiaxy epyocia

Lr——d 1.

IH+
BE G-‘I
[y ——

o

r

e 1
= ] M — — —
- - J [y — | | 7
— -
M1
Mz - [TE N7
R o1 2 R4 o2 g RT

TLC2T2Y chip information

Thits chip, when property assemibled, dsplays characteristics similar to the TLC272C. Themmal compression or
ultrasonic bonding may be used on the doped-alurminum bonding pads. Chips may be maunted with conductive

epoaxy or 3 gobd-siicon prefiorm.

EONDING PAD AZ3IONMENTS

=l
=

B

[
™

H 3 g
|I|I|I|I|I|I|I|I|I|I|I|I|I|I|III|I|I|I|I|I|I|I|I|I|I|I|I|I|III|I|I|I|I|I|I

Voo
[£:1] =
14 = + o
@ 1oUT
1IH-—— -
ﬂ ElHq.
L

GHID

CHIP THICKNESS: 16 TYPICAL
BONDING FADS: 4 = 4 MINIMUM
T g = 160°C

TOLERANCES ARE £10%.

ALL DIMEMEIONE ARE [N MILE.

FIN [4) I2 INTERNALLY CONMKECTED
TO BACKEIDE OF CHIP.

*EF Texas

INSTRUMENTS

POST OFFICE 3000 B2ED0] & DALLAS, TENAL TR
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SLOSINNE — OCTOBER 1967 — REVISED FEBRUARY 2000

Itoyiaxy epyocia

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supphy woltage, Von (see Mote 1) . e 1BV
Differential input voltage, Vi (see Note 2) ... ... ...l - tVpp
Input woltage range, W (any input) .. .. =03V i \Vpp
L Ty =3 AP +5mA
output curment, by (each outpur) .. . . +30 mé&
Total et e T . e e e 45 mA
Total camrent owt of GO . i, 45 mA
Curaton of short-circwit cument at (or below) 25°C (seeMote 3) ... .. ... ... ... .. - umdirmited
Contmuous total dissipabion ... ... L. See Dissipation Hatng Table
Oiperating free-air temperature, Ta: Csuffoe .. L 0~C to 7OFC

I —40°C o B5"C

Msuffx ..o, —55°C to 125"C
b= e e =TT 1 —85°C to 150C
Case temperature for 6 seconds: FE package ... .. e 2807C
Lead temperature 1,6 mm {1716 inch) from case for 10 seconds: O, F, or PW package ........._.. 280~C
Lead temperature 1,8 mm {1116 inch) from case for 80 seconds: JGpackage ... .. ... ... .... 300G

T Stresses heyond thoss Boted prcer “absolite mayvimum abngs” oy cause perranent damage 1o the devios Thess are stress rabings only, and
funcional operadon of the device at thess or amy other oondiors. beyond thoss Indicaied undsr “recommended operating cond@ons” ks not
impiled. Exposure o absolub-maximum-raied comditions for sxtendsd periods may afect device relablEx

HOTES: 1. All vokspe values, socepl difensnbsl volisges, ane wi respect b neteork groumd.

2. Differentisl voltzpes ane at N+ with espectio M-
3. The oulpst may be shorbed 1o efther supply. Temperature andior supply voiages must be ImEsd o ensare that the Faxmom

dissipation rabng 1= not excesded (see applicabion secton].

DISEIPATICN RATING TAELE

PACHAGE Ty« 2EC DERATING FACTOR Ty =TOPC Ts = BEC Ty = 125°C
POWER FATING ABOWE Ty =26°C  POWER RATING POWERRATIHG  POWER RATING
o TIEmN 5.8 AP 464 mid ITT MW Y
FK 137 mw 11 G EBD miad TIS MW 27 mW
] 1050 mw B4 miNPC ET2 mi&d 45 MW 210 mw
P 1000 mw 5.0 NP 40 mied E30 MW WA
= 525 mW £33 mNPC 335 mia A M
recemmended operating conditicns
C BUFFLE 1 BUFFLX M SUFFIX
MIN MAX| MIN MAx| M Max| 0T
Supaty voitage, Voo T 4 18 4 5] v
S —— VDO =5V -0z 35| -02 35 CEL]
Vpo = 10 W -0z 85| -02 &5 I
Ciperating fres-air temperature, Ty, o 7o| -&0 =] -== 1| g
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SLOENNE - QCTOBER 1967 — REVISED FEBRLUARY 20002

electrical characteristics at specified free-air temperature, Vo = 5V (unless otherwise noted)

TLCETHE, TLEZETEAL,
PARAMETER TEET COMHDITICHNE Tﬁ.T TLCITHEE, TLC2T i UMIT
WiN TP BAK
T Wi 1aW, VI = O, 25 1.1 10
=t Rg = 5011, Ry = 10K | Epy rar g 12
e my
S — Vo= 1AW, Vi =0, 2550 0a -
Rz = 5011, R = 10KL | Fudl remge B.S
W, ot offs=t wolka
o = g =14V, Vi =0, 25°C 30 2000
LEITHC |pgemn FL= 10K | Fudl remge 3000
— Z v
_ l"'l::'-' '“_:_ |.'I |.'h-___|:|‘ _5 f :"JJ DEE
LCITTC Rz = 5011, Ry = 10K | pyy rarg= 1500
Mo  Tempemwne cosmoent of iInput offs=t wolage :E;:'r:'__j:' 1.8 T
2570 01 ED
b Input st curment (see Mote 4] — — =
V=25V, Ve =25 —— -
o = 25°C 05  EC
| Input bias cument (s=e Mobe 4 nA
= : TG 40 SO0
-0z =03
257 =] o W
” SOOI inout wodage range 4 42
TS [zmemobe ) -0z
Ful ramges e W
is
28°C z ¥ :]
VoW  Highriewel ouiple voEage Vg = 100 m¥, Rl = 10 kL2 o 2 18 v
TG 3 38
28°C a 0
Vo | Lowqlewel cutput voltage W = —100 mv, gy =0 oz d N mw
TG a 0
2570 = 23
K o Large-signal differential wnksge amplfcaion | Vo=025YWo2Y, R = 1082 o 4 Ir Wmy
TG 4 20
28°C [ 1]
CMRR  Common-mode nejecion mtio Ve = Vicgmin oz =0 2= dEi
TC 0 8BS
25°C [ 55
Suppiy-voltape rejecion rato , . , , S .
(Eoh=] AV MV Voo=5Wikiy WVoei4y o =] S dB
TC 0 £
28°C s 332
_ . Vo= 25, Vip=mI5Y .
3 curment (fwo amplfiers) - o B 1.6 ma&
o ey | 1 Mo koad
TG 12 el

T=ul range Is 0°C o 707G,
NOTEE: 4. The bpdoal values of input biss curend and inpat offset cument beiow 5 oA were determined mathemat cally.
E. This range also apples o eadh input indreidualiy.
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SLOEINNE — OCTOBER 1987 — REVISED FEBRILARY 00

electrical characteristics at specified free-air temiperature, Vo = 10 V [unless otherwise noted)

Itoyiaxy epyocia

TLEET2GC, TLEETEAL,

PARAMETER TEET COMDITION & “T TLCZT28C, TLCITne UNIT
MIN T'F MAX
V=14, Wic =4, =G 114 0
TLEIT2E .
Fg=5001 Fi = A0 ED | =yl range 12
W
TLCITIAD W= 1A W=, == 03 5
I Fig= 5041 Ry = 10k | Ful range 8.5
W It oiT=ed woltage — —
(=] . - Vg =14V, Vig =1, T 200 2000
B RAg = 5011 RL = 10k | Ful range 3o0a
- - [l
S Vo= 14, Vo=, e s 200 BDa
oY |Rg=S00 R =10 E2 | il range 1500
fLn  Temperatre cosficient of oot offoet woige i z pur
It oot it | Bl 4 =c 2 = A
1 ; " curment (e ) B
= Lr = Lr 5y o 7 3o
s e =C 07 &
i ut bias it [se= Moo= 43 &
B Inpet blas oorre - ] p— = e [l
-0.2 -0z
=G o =] W
W, SRR i WO g range £ 92
ISR [me= picem ) -0.2
Ful range o W
55
=G Bs
VigW  Higiriewel oufput woitage Vg = 100 mA, Ry, = 10k orc TH 1 W
Fjogt TB 84
=G o =1
Wiy  Low-ewe outpud voBage Wig = —100 m¥, gy =D oo o S| =
o o =]
= 10 E -1
T Large-zignal dierensal yailage sspifcalion | Wo=1V@mEY, RL = 90 ki1 0 TE £z iy
Fji gt 75 Iz
=G = BE
CMSR  Coammonrmode ejecdion mio Wi = YWogmin oc =1 B2 da=
Fji &l B2
=G = 5s
Supphy-woliape recion raio . e wmr Y as —
EEVR  [aWppiavig) VDO =5VEIDY, Vo=14V 0°c 50 Ed o3
o &0 o
=G 153 -
Saupply corent (hwo ampifiers) Wi =S WVig=5%, o =3 oy _
oo %) Mo lead c 2. A T
Fji gt 156 14

T /Full mange = 0FC o TIPS
4, The ypical values of gt bias oument and Input offsed cument below S pA were defermined mathematicaly.
5. This rangs sizo apples boo=ach nput Indhvidualy.

MOTES:
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electrical characteristics at specified free-air temperature, Vo = 5V (unless otherwise noted)

TLCETH, TLCETEAL
FARAMETER TEET COHDITICHE Tﬁ_T TLCZTHEL, TLCITA UMIT
L ™P BAY
- Vo= 1AW, Ve =0, 2=z 1.4 i0
~oITd Rlg = S0 4L R = 10K | Full rasge 13
. my
- - Vo= 1AW, Vi =0, 20 0a g
e Rl = 5041 RL= 10k | Full ramge 7
W, Iput ofs=t vois
= = o144 Vi -0, =C 730 2000
TLCET8I !
- Rl = 50001 R = 10K | Fudl ramge TE00
o
o W= 1AW, ViC = 0O, 22 200 o0
sy Rg=5S041 R = 10K | Full mmge 00
My Temperatune cosfickent of input offsst voltage :E;;__-'D 1.8 T
g 1R ED
ho  "putoTset cument (sez Mote 41 pe— ——— A
Vo= IEW, Vip=IEW _: = = EE
p——y -
| Imput bias curment (see Mobe 4) nA
= : gsC ;1 3
-0z -0z
227G =] 1o W
v Commaon-mads Input volage @nges 4 4.2
LS (zeemo=s) -0z
Full rarge B v
3z
g z 38
Vg Higirisvsl putput volEage Vi = 100 m\, Rl = 10 kL3 —40rc 3 R W
BEC 3 3.8
25 a 0
Vo Lora-eve] culput voltsge Vi =100 mY, lgg =0 =40rc 1| E0 i
BEC 0 0
25 - 23
La signal dferential wolk { Pl
Ao s malwtage ampeRn lyg=1VIEY, Ry =10E0 | —40C iz 3z imA
BEC is 18
25 ES B0
CMAF  Common-made nejection ratio Vo= Viogmin -4 =0 1 dE
BEC [=7n] BE
25 ES 855
=t volbge rejecion ralic -
il = W = SWHRI0Y, Yo=i1sW =0z &0 a2 dB
VR Voo Vi) oo o
' B &0 35
20 1.4 312
R w2
Supply cument Two ampifiers) Vo=25V, Vic=23 =z 1.5 4.4 mA
o Mo icad
o ] L 2.4

T =ull range 1s —40°C fo 8570
MOTES: 4. The typical wakues of Input bias curment and Input oset cumens balow S pAwene determined mabamatically.
5. This range also applies 5o each nput ndividually.
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Itoyiaxy epyocia

electrical characteristics at specified free-air temperature, Voo = 10 V (unless otherwise noted)

TLCETE, TLCETEAL

PARMMETER TEST CONDITICNS Tal TLETIEL TLSITT | uNT
MIN TPF MAX
e Vg =14V, " 257 1.4 0
s g = 5041 Ry = 90k | Ful rangs =
- i
S V=14, Vig =1, 25 0z 5
" et ot o= R = 5041 AL = 90 ki1 [ Ful rang= 7
[} | L woitage — —
N [Py vic=1, =G 230 2000
©7T |Rg=50iy Fy = 90881 | Ful range 3E00
p— - s
e Vo =14V, ) 2570 250 800
- Rg = 5041 Fy = 90 k€1 | Ful range 2500
wm  TEMpERbne cosMclent of npof offset woibge 'f'_c’h: z T e
L Y
- -
257 0.1 =]
i It offse=d current (see Mobe 423 oA,
= BEC 2 f00a
'.':-'E'-' |.II$-5'||I' e 07 =
1 o blas corrent [ses Mohe 4) — — .
5 : BE°C 20 zom|
-0z -03
257 o =] W
Commanrmode: Inpad voilage range L 52
VICR e Mot 5) -0.2
Ful range o W
i
25°C B BE
Viogy  Higrriewel oufpat voltage ¥ig= 100 e, A=k | —&rC TE 5= W
BEC TH -1
25 o =l
Vgg  Lowdeve oulput voEage Vg = —100 m¥, gy =0 -G o 2| mw
B~ o =0
25 i0 ¥
My Large-signal diS=renial woilage srmplBostion Vo=1W¥oey, Ry = 90 ki —amz T & Wimy'
BE™C T 3
257 EE BS
CMRR  Commo-mode rejedion RSo Vio = Wyommin G &l i ds
BE™C [=1] BS
25 [ 5
Supph-solage nejsction Ao . e - —
SRR |-'l-"-"|::-|:."'-'l-"-"||:|'l ‘OO ™ oW I I0, v ke 1.4V -0 [=1] 9 d=
BE™C [=1] 95
257 14 =
Y m B AT W e B
oo Eupply curment (b amplfers) ;ﬁ' = VIC =5V, - 1= 5 ik,
BE™C 15 332

T Full mnge = —40°C o 85°C.
4, The ypical values of inpet bl oament and Inpui offseE cument below S pfoweres defemmined matematicaly.
5. This range aiso apples b each inpet iIndvidualy.

MOTES:
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Itoyiaxy epyocia

electrical characteristics at specified free-air temperature, Vo = 5 V (unless otherwise noted)

FARAMETER TEET COMDITIONE Tal M Qoo™
A MIN TP Max | O
Wig =14V Vg 25°C 11 10
TLEZT2 o= 14y, i =0, m
R = 501 RL = 10kf1 Frlll rarge iz
Vio tpt offset voltage - -
oz | o 2 vip=1, 25T EENET
= R = 50 L1 Ry =10kl Pl ramge ITED
Temperabure: coeficent of Inpat offsst 25%C o 21 .
T oitage 12570 : sl
i 0 B0 oA
b It ofTset Curme (see Bloke 4) pr— — =T
Vo=2EW Vic=25%W
C ' i 0& B0 oA
= It bdas curment [see Mot 4) e 3 = >y
o -3
i o ] L'}
, Cammon-mods npet waitage mnges 4 4.2
VICR jome mgte ) o
Fuil ramgs ] y
is
i iz 38
Yo Higir myeed ot woitage Wig= 100 =, Ry = 10 ki —E5%C L 38 W
12570 3 38
i il c0
Vo Loa-peed outpul voltsge Vig=—100 m\, gy =0 —EonC 1] =11 my'
12e°C 1] 0
i 5 23
Sy Larpe-signal difierendial volnge ampliicafion | Ve 025 VE2Y A =10k —E5°C is 35 Wims
12570 is 16
i ES 50
CMRR Commor-mode nyection radio Wi = Vcgmin —E5°%C L dE
12e°C &0 B
i s =]
Supphy-voltspe refecion ratio . . p—
|.| - |_ |.| - I |.| __5 o Ej:| a:
| L= AWV W) oOo=5Wio 10w, o= 14 dE
12570 &0 97
i 1.4 312
Vo= LEY, Vip=2.5" -
oo Exppty Cuent (ban amplfiers) ;ﬁ‘ 13V, ig=25W. -5 2 g| ma
12e°C 1 2.3

T Full range Is —55°C 1o 125°C.
MNOTEE: 4. The bypcal vakes of Inplt bias cument and Inout oset cument below S pfwere deiermined makerabcally.
S, Thiz ange alsc apples io =ach Input ndidcualy.
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electrical characteristics at specified free-air temperature, Vo

T.E.I Hpaxieiov lapaptnuo Xoviov

Itoyiaxy epyocia

= 10 V {unless otherwise noted)

PAR R TERT . Tat TLCITIM, TLC2TTM
AMETE CoMDMmoN A MIN_ TP Max| “HT
Vo=14W, Wiz =0, 25°%C 11 il
T e S =10k | Ful =
5 = SOk - ull range 2
LYy b oiteet vwollage
o e ? Vg=14Y, V=0, 250 250 eoo
TLEZTTM wr
Rg = SOLE Ry =10 Kl Full =ange 4300 "
. Tempersture coeMcient of Input oftset =T o - -
T yorage 1250 == P
25 0.1 =] B
1 b Tt corrent (e Moie 4]
o e : 125°C 15 15| ma
Vio = 54 = EY
= e EC 07 A
1 kb bbers ot (e Mioke £)
& g ) 125°C i as P
B -o3
25 o o e] W
v Common-moe input voltage mnge ¥ 8=
ICH g Fghe 5 o
Full range L W
L
25 B HE
Vo High-eved cosfpadt wolinge Wi = 300 mii, Ry =10 ki - =] r: 8BS 1]
125°C 7B 54
25 [x] =]
Vol Lioaw-ewel pudput voEage Vig =—100 m\, oL =0 -5 o S| =v
125°C [x] =]
25 10 3%
Large-signal ffTen=nilal woitags . . . . == - N
Ao e Vg=1VEEY,  Fy =10k E5°C - 50 vy
125%C T xr
25 EE B
CAMRR  Common-mmode neecion mio VS = ViCRmME -5 &0 ar e =
125%C &0 B
25 = o
Supply-enitage nejecton rafo . . Lo . —
SR LMD AN Vpop=S¥io 10y, WVg=14% g = ) a=
125°C [=1] ar
25 12 £
V= S Vi =B,
oo Eupph oument (e amp e e tnad I —5zg 3 5| =
125%C 13 28

T Full range bz —557C o 12570,

MOTES: 2.

5. This rangs alss apoles o each Rput indvdualy.

The fypical values of Inpat bias. ourmen amsd input offset cumenst below S pAowere defemined matematicaly.
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electrical characteristics, Vo =5V, Tg = 25°C {unless otherwise noted)

Itoyiaxy epyocia

PARANETER TEET COMDITHOME
I @ TVFP A UNIT
_ Vo= 14 WiC =0, . .
L] =] Imput o=t wolage Rg = 50 6, Ry = 10 kit A o my
My Tempersune coxficent of input offsef wolage 1.8 L
(s Inpiut offses cument (see WNole 4] 01 nA
- W= 25N W= ZEY
s Inpul bias cument (see Robe 4) = 0. nA
-0z -03
Vi Common-mode Input wolage range [s== Mobe &) fo o v
4 42
Vi Higirleve! ouiput wolage Vip = 100 m, Ry =10k} iz 38 v
Vi Lora-tevel culput voltapes Vip =100 m, Il =0 1| E0 my
T Large—-signal differental wokage ampdMcafion V=025 Vio 2V Ry =10k} 5 23 Wimy
CWARR  Common-mods rejecon rmatio Vo = W Rmin ES 50 dB
kR Supply-woltage rejection rabhs (A0 AR VoD =S%1o10W, YWo=148Y ES 85 4B
i Suppiy cument (w0 amplfiers) Mg =250 MG =23V 14 32| ms
= . : o load =
MOTEE: 4. The bypical vakes of Input bdas cument and Inpul o®set cument below S pfy were delermined matemaboaliy.
E. This range also apples fo each Input indhdideslly.
electrical charactenstics, Vpp = 10 ¥, Ty = 25°C {unless otherwise noted)
TLCETEY
PARANETER TEET COMOITHME UNIT
I @ TVFP A
. Nig= 14, Vi = 0, . .
Vio Input of==t wolage Fg = SO0, Fy = 10 kil A o my
My Temperaiune cosficent of inpst offsed volage 1.8 TL
oy Input offses cument (see Nole 4] 0.1 oA
Wiy 54 Wi = T
= Input bias cument (ses Bobe 4) = = o7 oA
-0z -0z
Vi Common-mode Input wolage range [s== Mobe &) fo o v
a 92
Vo Higir-ieye] ouinLE wokage Vg = 100mV, Ry =10 kLt g BS W
Vi Lora-tevel culput voltapes Vip =100 m, Il =0 1| E0 my
T Large-signal dfferential wokage ampifcalion Vo= 1W e, Ry =10k} 10 36 WmA
CWARR  Common-mods rejecon rmatio Wio = Wi gmin ES 8BS dB
kgyr  Supplhy-volbpe ndecfon mto (Yoo Ao Voo =S¥l 10V, Vo=14W ES 55 dB
. Wi = 5 W Vs =5
[ a2 ment iE iThare) = = ' 1.8 4 mA
W] LRy cu W ampifiers) NG lond

NOTEE: 4. The typical vakees of Input Bias curment and input oset curment below S pfowere deermined materaboally.

S, This range also apples i each Input Indhvicually.
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Itoyiaxy epyocia

operating characteristics at specified free-air temperature, Voo =5V

TLEETIC, TLC2TRAC,
FARAMETER TEET CONDITICRE Ta TLCETIBE, TLC2TTC | it
BIH TrfF MAX
g ER-
Vipg =1V o 4
Ry = 10ELL p— :
ER Slew rate at unity gain Sy =0 mp— 0= Vs
Eee Figure 1 = =
I'I|P|= - u |.' |:| i:_ 31
e 25
- . Tm 1 KHZ, Rg = 2011 - - ———
U Equivaient nput nolss voiage See Eigure 2 = 25 R ivHE
2o 320
V= Ve | CL=Z200F :
4] orc 340
Boay  Masimum outpul-swing harcwioh R =10k0,  See Sigure 1 (123
oG 260
g 1.7
V=DM,  C =206F -
= LI Eyi-{in bean ek i =21 e 2 Mz
e 1.3
el el 45
Vim0 my, fe=By -
Phase n o AT
*m mrearg Oy =M pF,  SeeFigue 3
e 43
operating characteristics at specified free-air temperature, Voo =10V
TLEET2C, TLC2TRAC,
FARAMETER TEET CONDITICRE Ta TLCETIBE, TLC2TTC | it
BIH TrfF MAX
g 5.3
VIFE =1V o 59
Ry = 10ELL p— Z
2R Siew rate at unty gan G =X pF, — - Vs
S Figure 1 25 —
VipE =S5V o 5.1
s 3.8
- . Tm 1 KHZ, Rg = 2011 - - ———
Wn Equivaient nput nolss voiage See Eigure 2 = 25 R ivHE
g 200
Vo= Vo, 5 =Z0pF =
o 234
Boay  Masimum outpul-swing harcwioh R =10k0  See Sigune 1 (123
oG 140
g 22
V=DM,  C =206F
[+ 25
= LI Eyi-{in bean ek i =21 Mz
e 1.8
= #
Vim0 my, fe=By
Fhase marg (] 50
Fm = e CL=pS  SesFgme?
s 45
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operating characteristics at specified free-air temperature, Vpn =5V

TLCZTA, TLCIT2AI,
PARARETER TEET CONDITIONS Ta TLCITREI, TLCITTI UMIT
Wi TP MAX
2E°C 15
Vipp=1Y¥ -a0"C 45
Ry = 10 a2, 85°C 28
BN e rafe ot un®y gain £y = X0 p", — — Vies
See Figure 1 == =
Vipp=25% -40°C a5
BE"C 2.3
. i _— fm 8 EHT, Fig = 2001, - i __
W Equivaient input nolse 25C 25 i
i q Fu Ll See Figune 2 irHz
2E"C 320
Wiy m Ty = 20 pF, -
Bogg  Mazmum cetpul-saing bandwidth Hf'_ mﬂga LB , L-e 280 Kz
BE"C 250
2E°C 1.7
Vi=10mN, C=20pF —
B Lindty-gan barawidin —40°C e Hz
Bes Figure 3
BE"C 12
2E°C 48
. Vj=10mN, =By, - -
m Phase margin 40z 4%
= 20 pF, Bee Figure 3
% w BE"C 432
operating characteristics at specified free-air temperature, Vo =10V
TLCEZTA, TLCIT2AL,
PARAMETER TEET COMIMTIONS Ta TLCITIEL TLE2TT] | g
MIN TYF MAX
2E°C E3
Vipp=1¥ —amc E8
Ry = 10k, 8sC P
R Shew rate at unEy gain Ty =20 pF, g VS
See Figure 1 il
Wipp=ESE W —40°C
BE"C 3.5
Vi Egqubaient input nokse volage ;t' :-::-m_l Rg =201, 2z -z ——
2E°C 200
Vo=Wos | Cy=20pF — -
Bl Fdaximum cwlpul-saing bandaidth Ry = 30 0, 1 40 20 E=ir
BE"C 20
2E°C 32
Vi=10mA,  C =2 pF —
Biy Urity-gain bandwidih =407 31 MHz
Bes Figune 31
BE"C 17
2E°C 4%
W Fhaze margin :;;:-' 1:':];-:' f=By, , [—=e =
. BE"C 48
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operating characteristics at specified free-air temperature, Vo =5V

Itoyiaxy epyocia

FERAMETER TEET CONDITIONS T, TLosTam Lo
A MM TP MAx | OO
57 i
VipE =1V —55°C 47
Fy = 10kLL, 125°C 23
=R Thew rate at unty gain O =X pF, Py 2 Vs
B Figure 1 = - .
Vipp=25v | BT 3T
1257 2
Vi Equivaient Input noise woitage ;;;;::E _ Rg=204 = 25 milHE
5 320
Vo=Vpn O =200F —
= o — Z
Bogs  Mamimum output-swing handwich LT, e . 55 0a Bz
125°C 230
57 17
EN LinEy-gain bancsids ;;;;’:B GL=AER [ geg ) MHE
1257 1.1
a5 <
Vi=10my, f=By - :
m P Gimw hwes | e | @
operating characteristics at specified free-air temperature, Vpp =10V
FERAMETER TEET CONDITIONS T, TLosTam Lo
A MM TP MAx | OO
25°C 53
r——— —55°C 7.4
Ry = 10k, prre i
=R Thew rate at unty gain O =X pF, — = Vs
S Figure 1 =% =
Vipe=S5v | -s5o 5.1
1257 27
Wi Equivaient nput noiss wolage ;;;;::E - Fig=204 Pl 25 riHE
25°C 200
Vg=Vgn  Cp=20pF pp— -
B Faximum cutpul-saing banchwidih Ry = 1KLL, See Figure 1 55MC 280 =z
1257 10
5 232
By UnEy-gain bandaidn ;::;FI": "ﬂ"g EL=aeR -55°C 34 M
1257 15
a5 #
Vi=10my, fe=By -
Phase margn —55°C 52
¥m CL-MpR  Sesmge3 | -
operating characteristics, Vpn =5V, Tg = 25°C
PARAMETER TEET CONDITIONG
MiH TP HAX LN
- 30 oy mHpF, |VER=1V 36
ER Tiew ra= at LSy gain R=ilEL  &=2p - — Wiz
See Figqunz VIERm 2SN 25
Wi, Equisaient iInput noise vokage f=ikHz, Sig =200k e Figunel 25 nvi<HE
W Ty = 2 pF, Ry = 10kL
Boyq  Maximum cuiput-saing bandwidth il =-:?r: , LTE L . 3z KHE
By Unity-gain bandwidth N 10 Ty =200 pF, St Figure 3 1.7 MHZ
Vi=10mh, =By, G =20pF,
e Phase marngin alu S L F dE
operating characteristics, Voo =10V, Tg = 25°C
PARAMETER TEET COMDITRONE
WH  Tve mex| ONT
R =0kl ©y =20 ¢F ViEp =1 E3
=R Tlew rate = unityr gain e
43 Bee Figure | VEp =55V a5 s
Vin Equivaient imput nolse vossge 1 kHE, Sg = 20LL,  Se=Figune 25 RiViHZ
Wo=Yoe, CL=20pF R =10k .
Elmig Maximum culput-swing bandaidth Ses Sigune 1 200 K-z
By Unity-gain bamdwidth W 10 A Ty = 2 pF, B Flgure 3 23 MHz
&= 0 e, T3y, Cy = XD pF
T Phase marngir: E.-Itt Sigure 3 L F a5
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T.E.I Hpaxieiov lapaptnuo Xoviov

TYPICAL CHARACTERISTICS

Table of Graphs
FI3URE
Wiz Input ofset wokage Distribusion BT
avig Tempemiune cosficent of Input ofset wiage Ditsiribution &89
va High-iewe Glfpa cument id, 1
WioH Highrizeel cudput vokage ¥s Sapply voilage 2
vs Fiee-air emperature 13
vE COmmon-mode input voltage 4, 15
vs Diferential inpad volinge 18
VgL Low-evel output voltage T ———— 1.‘
ve Liowisve] outpint ourrent 18, 19
vs Bappiy voilage ]
Ay Large-signal ciffenential voEage ampificaton VS Fres-alr emperaiune 21
vS Frequency 3z, 3
2 Input bias cument vs Fiee-air emperature rd
0 Input offset cument vS Fiee-air temperature Frd
Vi Comman-mode inpu voltage vs Supply voitage 3
. . vS Bappiy woitage 4
oo Supety : vz Fres-ar bemperature =
) vS Sappiy vaitoge =
= Shem raie v Fres-ar bemperatune I
Nomralzed skew rae vs Fiee-air emperature 8
Voipp) Maximum peak-io-peak oulput volage VS Frequency F<]
- . vs Fies-mir emperature 30
3 Unity-gain Bandwid v Sapply voitage 1
VS Eapply voltage 34
= Phase margn vS Fres-alr temperature 3=
vs L Capaciance 35
W Equivaient input noise volkage VS Frequency £
Phase shift vs Frequency i, 33

TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLC272
INPUT OFFSET VOLTAGE

T T T 1T 1T 11
TE3 Amolifisrs Tected From & Water Lods
VDD =6V
Ty = 26°C
F Packags

F_

| |

-8

-4 -F% - -1 © 1 2 3 4 &

Vi - Input Cffsst Volage - mv
Figure 6
DISTRISUTION OF TLC272 AND TLC277

INPUT OFFSET VOLTAGE
TEMPERATURE COEFFICIENT

— Ta =2&"Cto 126°C

T T T T T T 1
324 Ampiifienc Techsd From & Walsr Lobc
Yoo =&V

F Faokage
Cutlisre:
1) 206 pvirc

H|

—1 1]

||

P S

]
-0 -8 -8 -4 -F @& 2 4 B & 1

Wy — Temipsraturs CosfBolnt — pViFC

Figure 8

Pamaniags of Un s - %

Percentage of Units = %

DISTRIEUTION OF TLC272
INPUT OFFSET VOLTAGE

T T T 1T 1T 17 71

TE3 Ampiifiers Tected From 8 Water Lobs
| voo=10w

Ty =26°C
P Paslages

20 =

.

10 J _—I_

o —t—
-5 -4 -3 -2 -1 © 1 2 3
Vig — Input Ciftcst Violtage — miv

Figure T

DISTRIBUTION OF TLC272 AMD TLC27T7

INPUT QFFSET VOLTAGE
TEMPERATURE COEFFICIENT

1

®rT T T T T T 171
224 Apniplifers Tecind From 8 Wafer Lote
Voo =6V

m_T,,.:EE(H:HEE{‘:

Cartilsrs:
40 A2 NPT

P Packags

1

LT

[ ]
-14 -8 -8 -4 -2 0 12 4 8 B
W — Temperaturs CoefMolent — prc

Figure 3

1=

[

Itoyiaxy epyocia
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l"":l'l =g el vl Daitgan Valmage - W

18

14

12

10

ypq — Migh Lewel Oup ui Voltage - V
(=]

TYPICAL CHARACTERISTICST

HIGH-LEVEL QUTPUT VIILTAGE
L
HIGH-LEVEL QUTPUT CLIRRENT
VIO = 180 miv
Ta =26°%
Zon Mole & —
-\-\_"‘"—\-\_\_.\_\_\_\_‘_‘_ Vpo =6V
\-\-h"‘-h\_-\_"‘-\-\_\_l\il_il:l =4y -\-\_\-\-\_\-\_""—\-\_\_
[ ———
1} -2 - -8 -8

lpeg — High-Lewed Gutpart Cusrsnk — mul
HOTE & The 35V ourve only applles io the G wersion.

Figure 10

HIGH-LEVEL OUTPUT VINLTAGE

L=

SUPPLY WOLTAGE

I
ViD= 900 my

— Ry =10 kil
Ta =26°C

7
pd

] 2 4 g

10 12

VD — Supply Voltage — W

Figure 12

-1a

14 18

Wy — MigheLewel Qurpd Volage -

Itoyiaxy epyocia

HIGH-LEVEL QUTPUT VOLTAGE
¥
HIGH-LEVEL OUTPUT CURRENT

18 | |
14 ViD= 1 rl'|'l||'_
T ] vppotev | TATHEE
- ST —
{ ]
= 10 =
%
: -~
- E —‘-\-\_\_H
] Vpo =10V
= "-EI:II:I
- +
1 4
:E' 2
1]
q -& -0 -1& -3 -2 -MW -35 -40
lipy — High-Leval Catpar Currest — med
Figure 11
HIEGH-LEVEL QUTPUT WOLTAGE
WE
FREE-&IR TEMPERATURE
Voo -18 I I
. gy =& mé
Voo -17 = Vo = 100 mA |
Voo =6V
Vpp -1.2 e
¥oo-18 -‘-\-\""--\. HH\'-\‘
H""\-\. -“‘\_\'H—
Yoo -2 = =
Vopop=187Wv
l||'|:I|:| =21 E‘ H‘HH \‘-“‘
Vpp-22 H"n_\\
Wog -3
Voo -+4
-TE =80 =26 L] i -] TE 18 128

Ta, — Fres-Alr Tamiperature — "C

Figure 13
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l"":l. = Lévw L el Oarlgad Vo Bage —

Veg = Lowel sal Quspan Vo Rage - my

T.E.I. Hpaxigiov Hapaptnuo Xoviwov TTwyiokn epyaoio
TYFICAL CHARACTERISTICST
LOW-LEVEL OUTPUT WL TAGE LOW-LEVEL OUTPUT VOLTAGE
W8 VE
COMMON-MODE INPUT VOLTAGE COMMON-MODE IMEUT VOLTAGE
7o 1 &00 1
\ VDD =5V voo=10V
& oL =& ms | z lioL = 6 m&
]',\ Ta=25C | am Ta=267C
=5 &
- g
"-.\xrm =100 mV g 40 ‘III
E20) ) 1~ wip =-100mv
N I A\ Ve i
P, T = Vig =1V
451 3 - -
H‘H__ H“-. i |- Vi =—-16W
asa R 3
S — : o]
Vip=-1V "“'-hhh_-"w,__ - 300
a5 - = H"‘x%
T R
£ 250
0D @5 1 16 2 25 3 35 & P 1 2 3 & B B T 8 ® W
Wiz — Common-Mode Inpat WYoRags - WV Wi — Comman-Mode Input Volags - W
Figure 14 Figure 13
LOW-LEVEL c-ﬂ;n:l..rr VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
DIFFERENTIAL INPUT VOLTAGE FREE-AIR TEMPERATURE
= T 1 00—
Iy = Emé lpg =6mA
Toa Wi = IVipi2| = B — ¥ip=-1Ww
Ta = 260 IE Wig =LEY /
&0 o0
-] /,"'
2
]\l ; B0 NOO=BW o)
=00 5 a
Vpg =6V H 1 ]
200 '~."~ l\ﬁ £ _'___,.,-""Fr-
200 ey ; Ll o
T — % =" fﬂ_..a-”’ Vpp =10V
oo =10V E e
20 | ]
200
101 P 100
un -1 -2 -3 -4 £ _B -7 -& -8 -10 a
76 -0 -2 © I &1 76 100 126

Wi — Difensniial Inpust Voltags — WV

Figure 16

T, — Fres-Alr Tempsraturs — "C

Figure 17

T Diata & hiah and low femoemabres o aocdcabls onb wihin the risd coeraling el feroerabune ramoes of S various devices
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Itoyiaxy epyocia

TYPICAL CHARACTERISTICST

LOW- EVEL QOUTPUT WOLTAGE
VE
LOW-LEVEL QUTPUT CURRENT
1.0 I I
g [ ViD=-1W
= Vg =LEV
! o |— Ty =28C
E‘ Bea Mobs & Voo =8 '-','.-"“/
oy
2 Voo =4V
E e d
Voo =2V,
=T r =
! . A
- e
. A
3 [ F] 'f,) >
I
= [ -] ,.-"f""l
=
o
]

b 1 = = 4 & 8 T &
Igy - Low-Level Cutput Curment - ma

NOTE A The 3-% cunee only apples io the & version

Figure 18
LARGE-FIGHAL
DIFFERENTIAL WOLTAGE AMPLIFICATION
Ve
SUPPLY WOLTAGE
B [ Tg =-BE'C
Ry = 10 kil
| H o0 [~ TaZ0%
= § / e
H ;ﬁ’f
4
Ry S
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INPUT BIAS CURRENT AND INPUT OFFSET CURRENT
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Figure 235

T Dita &% high and low tempemahres 5= appiicabis only wimin the raisd operaling resar Pmparaiuns ranges of I Varous devices
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TYPICAL CHARACTERISTICST
SLEW RATE SLEW RATE
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T Catm at igh and iow temperaiun=s ane appicabie only within e mied operating fres-alr =mperatre anges of T warnoues devices.

2elioa 166 aro 208



By - Ut -Gy Birechon il — M

T.E.I Hpaxieiov lapaptnuo Xoviov

3.0

TYPICAL CHARACTERISTICST

UHITY-ZAIN BANDWIDTH

\

26

N\

2.0

1.6

1.0

-TE

—&o

-k

Itoyiaxy epyocia

LMHITY-GAIN BANDWIDTH

v vE
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
T T 2k | |
VOO =&V Vi= 10 mv fﬂ,.—f’"
v =10m¥ L =29 pF 'I_"_,.
€ =20 pF 7 Ta=26°C
Ses Figure 3 3 Zes Figurs 3 /
E 2 /
i
\\ 5
-
:
1E
\ g
i
\‘\.‘ -1
R‘“—-m_,__h
1.0
i 25 B0 76 100 128 L] 2 4 -] - 1@ 12 14 18
Tg — Fres-Alr Temnpsraturs — “C Voo — Tupply Volages —
Figure 30 Figure 31
LARGE-SIGNAL DIFFERENTIAL WOLTAGE
AMPLIFICATION AMD PHASE SHIFT
Ve
FREGUEMCY
187 I
Yoo =EW
128 - Ry =10 k2
= Ta = 26°C
i 106 o
tE l.:
35 e =
R \\.\H‘ D
BB ™ 3
w 2 \\‘_ “ux m
&6 e ™ #
48 n? - L
1 Phacs Thift “"*w.
? 1 H““\ 120
1 "‘\ 168
a1 1BE
10 00 41k 10k 100k 1M oM

f — Fsquenoy — Hz

Figure 32

2elido 167 armo 208



&

&

m = Phame Mangn

Fy — Phaia Marge

T.E.I. Hpaxigiov Hapaptnuo Xoviwov TTwyiokn epyaoio

TYPICAL CHARACTERISTICST
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HIP2500

July 1936 Half Bridge 500 "Hrnc Driver

Features L,-"""-r Description

« Maximum Rating ....................... 500V The HP2500 ks & high voitage Imsgrated cimut (HVIC) ootimized

« Abllfy to Inferface and Drive N-Channel Power ©0drive M-Charmel MOS gated power devices In haif bridge fopok-
Digvlces ogies. It provides the necessary contol for PAWM motor driee,
Dirive shusdown of gate drive o Doth upper and lower gate cutputs. Ling-

. g ervoitage lockout will not allow gating when the bias volage s too
ﬂf_mmw inputs with Hysterssls ' frve the exiamal swiches It ssRurEson.

. The HIP2500IF s pin and funciion compatiie bo the Interma-
Up to 400kHz Oparation Honal Rectfler IR2110. The HIP2500 has suparkor abillty o

* Single Low Cumsnt Blas Supply accept negative voitages from the Vi pin %0 the COM pin due o

« Latch-Up Immune CMOS Logic forward recovery of the lower fiyback diode.

» PeakDOVE. . ... .........ooo........Upfo 204 The HIF2SDOIE 15 3 S0IC or smal owiing IC fom of the

« Cate Drive Riss Time {‘125'-":] _______ = 250E l—rm HIFZEX. The HIPFZS0QIB drives hﬂh side and low slde refer-

enced power switches Just Ik the HIP2SODIR
Applications The HIFZSO0IF 15 @ 16 lead Plastic DIP s of the HIPZS00.

Pins 4 and 5 removed from lead frame o provide exia creep-

- High Frequency Switch-Mods Powsr Supply age and sirike Mistances In high voitage applications:

* Induction Haating and Walding Piease sae Appllcaton Mot ANSO10 for more Information.
= Switch Mods Smplifars
= AC and DC Motor Drives . -
Functional Block Diagram
= Elactronic Lamp Balkzsts
« BafferyChargere 000 Fmmm— o —m————m—-———— - -
I s
= UPS Inverisrs P
1
= Moles Cancallation In Amplfsr Systams o | Iil_' lﬁ%
0o
1
Ordering Information H e
PAAT TEMP. :
MUMEER | RANGE [C)| PACKAGE | PH3 MO EIogr—
HIEZE00IF 40 +E5 |14 LdFOIF E14.3 : LCHEE
HFEIS00FY | 40k +85 |15 L4 POIF E15.3 LN o 5
HIE2E00IE -0 <25 |16 LABOIC AT | M523 Ve '
e e e e e e
Pinouts
HIFZE00 (PDIF) HIFZ500 [204C] HIP2E00 [POIF]
TOR VIEW TOF VIEW TOP VIEW
_\UI_'
wr e wiE = [E]m e 1] ] ne
CI'.‘HE E"'“‘ CI'.'IHE E""H I'.“CHE E'ﬁ'-
Ve [3] ] un ¥ee [2] ] e vee [3] ] L
e [ ) o we 3] 13 ] 500 HES
ne [T 12 ] HiM E] Hik
O v v [ [TT] Yoo ¥ [E] 7] Yoo
- ¥ 7] Voo va [T 0] ne va [T W] ne
Ho [T] [B] b w0 [T [#] nc Ho [E] ] M
CAUMION: Thata dev ks dnn el e alecroalabc dechaigs. L aheukd iollow prope |5 Handing Procesune Flie Humiser 23&1 .E

Coppratt B Hare Corpetaton 10607 i
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HIP2500

Absolute Maximum Ratings Fa Trpestrefangs Unies Thermal Information
Dferwine Bioted, A Voitges Rsfenenoed i Wy Unisss Offerstss Moted

Floatng Supply Volage, Vig. .. .. .......... WSV o We+12 0V  Thermal Resisianoe (Mot 1, Typloal) By
(Fosithe Temminal) HIFZEDOIP . . .. o i i e e e s . TETCAN
Fioating Suppiy Volage, Vig. . ... ..o L u ity HIFZEDOIPY . .. et . BOFCAN
(Comimon Terminal ) HIFZEDOIB . . .. .. i i e e e s . SOFCAN
High Stde Chanmel Cutput VoEsge, Vg .. ... .. 0.5 by Vp=05V  Eam Mavimum Fowsr Dissipation ve Temparaine Curve
Flaed Supply Voilage, Ves .o a i 05 o 180V  Junchon Tempesture Ranges . ... _........ -2 fo =125°C
Low Elde Channs) Cefpet Voltage, W5 .. .. ... 020 V15V Blorage Temperatune Fange, Tyg. - oo ooveen .. -20°C to =150°C
Logic Eupply VElBgE, Wip - - o eemmae e eee s 05¢in 180V Cpeatng Amblent Temperaturs Fange, Ty . ... . ~40°C i =55
Logic Input Wollages, Wil - - v v e L5 o Vaa=l.Sw
[HIN, LIN & 50 i Erubdosn |
W 10 COM and Vs b0 Vg Voilage. ... .. .. .. 4.5 1o 180w
MOTE

1. 8y s measuned wihi the component mounisd on an evalesion PC boand in fres alr
CAUTION Sirasdes alvea Moo fefec' i “Abeoduie b cioem Selage " My Lo Do S’ dilioege [ D devoe. TH B sl ooy ielag v’ opecstod

o T Cewow W Dersa o ol cveckicnm aluees Moo cadloalies' ot sacToce of B s pecfcaliog o Aol ing

Recommended DC Operating Conditions

Fioating Suppiy Volage, Vig. ... ........... Vgt IV o We#15W  Low Side Cranne] Oulput Volage, Vg .. .. .. e N0 Wigs
(Flcabing Tenminal) LioaphC Supmly VORSDE, VEm ..o R

High Eide Chanms Cutpul Volage, Vs ... .. .. LW io Wy Floadng Supply Volleps, Ve Lol . =& 0V o SDOV
(ith Respect o V) |Commaon Terminal)

Flwed Suppiy Voitage, Wes. ..ol AN I ASY Vg and COM polenials in be equal.

Elecirical Specifications voc = (ve- Vel = Voo = 15V, SOM = Vieg = 0, Uniess Oferstss Moted

T, = +25% T, = -40°C TO +126%C
PARAMETER SYMBOL WK | TYF | wax | wm | YR | max | uwms

DC CHARACTERISTICE

Culescant V. Cument ooe - 15 1.5 - - 20 A,
Culescant Vp, Cument lons - a0 | 400 - 30 | 438 A
Culescens Vo, Curent a0 - a1 : - - 1.8 A
Culesoent Leakage Cument . (S00V) - 04 30 - - - A
Logic Input Pulidown Cument, Vig = Voo M - 12 20 - - 22 A
[HIN, LIM, 50}

Liosgic Imput Leakage Curmend, Wy, = Ve IFe- - o 1 - [u] 1 sk,
[HIN, LIN, 50}

Lagit Input Positye Going Toreshaid (Note 2 Vgt 75 a0 &5 7.5 gn B.E v
Lol Input Negatie Going Thressoid (Mot 2) Vi 55 59 63 55 =3 5.4 v
Uindervoitage Sositive Going Threshoid U= go0 | 335 | =88 | 78 - 5.55 v
Undervaitags Megative Gong Thresnod - 77 | 8905 | =68 | 75 - 5.65 v
Undervoitage Hysteresiz (V| UVHYS Vo) | 250 - 4s0 | 170 - =3p —
Undervoitage Hysterasls (Vy,! UVHYE (Vd | 250 - as0 | 170 - £3p -
Cutput High Open Circut Volage (=3, L) T 1435 | 13 - a5 | 15 - "
Cutput Low Open Circult Voitags (HO, L) VT - - oS - - 0.05 v
Cutput High Short Crout Cumert (Souncng) T 155 | 21 - 115 | 18 - A
Cutput Low Shor Circut Curent (Snkng) - 185 | 23 - 135 | 17 - A

NOTE

Z. Bee Figure 8 for logic supply wolispes offer tham 15.0%'.
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HIP2500
Switching Specifications
T =+25% T;=-40°C TO +125°C
FARAMETER BYMEIDL WM | TVF | A MIN | VP | Mex | umims
HIEH SIDE SHAMMEL WITH 500V QFFSET, © = 100007
High Side Tum-On Propagation Delay Reig axq Fle. ] s 230 - 728 ns
High Side Turm-04 Propagation Delay trg 250 = 450 150 - 25 ns
High Side Rize Time Ty - 2= = - = = ns
High Side Turm-04 Fail Tie b - 2 o - = =0 ns
LM SIDE CHAMMEL, O = 1000pF
Low Eide Tum-0n Fropagation Deiay Rewd 250 s 450 150 - E00 ns
Loaw Side Tum-2AT Propegsbion Deay by 75 s 0 125 - 47E ns
Low Eide Tum-=0n Rlise Time Iy - 2= = - E"i] = ns
Low Eide Tum-CHT Fall Time ! - 2= £n - E'] B ns
Erddown Propagaton Delsy
High Side Shutdown Rarairy 300 A0y 450 200 - E50 ns
Low Side Shutdosn tra 11 175 e 400 125 - oo ns
HIEH SIDE CHAMMEL WITH 500V OFFSET, C) = 10000F
Tum-2n Propagation Delay Matching M, a - 125 a - 185 ns
[Bietwean M3 and LD
binimem On Ouiput Pulse Width (4, L) PWauruey - EH =0 - 3 =g ns
Minkmem O Ouiput Pulse Width (0, L) P Tas 75 240 540 250 440 E50 ns
kAinimr On Input Puise Width (HIN, LIN = —_— - 100 145 - 100 175 ns
Nk O input Puise Width (HIN, LIN S an - 110 200 - 110 220 ns
Deadime L Tum-04 bn HIO Tum-0n DEE oy - 125 - - 125 - ns
Deadime HO Tum-Ce bo L0 Tum-0n DLbrey - -20 - - -x - ns
BAXIMLI TRANEIENT CONDITIONS
Cffset Supply Cperatng Transient o it I - | - | &0 I - | - | &0 I WIS
Logic Truth Table
HM LIM T Ty &0 HO L0 COMMENT?

] ] ] ] i ] ] hormal O

] 1 ] ] i ] 1 Loner O

1 ] a a o 1 0 Upper On

1 1 i i o 1 1 Boi On

X x x x 1 o 0 Chip Disabied

X x 1 1 X o 0 Wi LW Lochout and Vs Lockot

X 1 1 i o o 1 Ve LV Lockout

1 x ] 1 o 1 0 Ve LW Lochout
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HIP2500

Typical Performance Curves
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HIP2500

Typical Performance Cuwrves [Continusd)

9.5
—
E ]
E o r “\. .
g ] AL e i
E e o e, [
= S = e
o < NS
g i - s "'-:H T
5 .04 RN !
W L
= LRI L_"I_..*\"
E a8 e
BO |
40 20 b 2 40 0 BS S0 W0 120 1M

TEMPERATURE (°C|

FIBURE 7. UNDERYCOLTARE LOCKOUT ve TERPERATURE

0 1
_ —_] B OB
g B B
=

)

T ]

# 18 WaBSA
B o — 14y MBS
o
E
z 0w | ]
E - —t—— 0% W3IBS
- ——

150 l

-0 B 50 i} 15
JUNCTION TEWPERATURE 4}

FIGUIRE B. QUIEBCENT Vg TUFPLY CURRENT ve

TERPERATURE
24
] .
:q-.\_ 2 :h.__\_ T,
= 3 s e
E 128 = | : 1
24 o T
- e
3|-- " 'HH‘;".':' - == "
£ = i . L b
£ -~ :‘v Y
g SR e
%,
5 0E w*” Y '
- T 122 ww = BOURCE DREVER
| — SNE DR ER
i
] Fl ] ] B 0 12 14 18

SOURCENSHN K DRAIN-S0URCE WOLTAGE
FKAURE 11. DRNER 3INF/ECURCE V4 CHARACTERIZTIC

Ty= 4IPS TO + 125800 _'..#

U'l"'l-r'f,d

GIC THRESHOWD 0V
[

[ ]
-
¥ o
i & a L] iz i1 i1} i
LOWEC SUPPLY VOLTASE (W)
e T W)

FIGURE E. INFUT LO3IC THRE EHOLD ve JUPPLY WOLTE

12
E 106 f
W
g o f
3 s A
£ A
: « a
N he =
FE 2 ==
r
L] 100 1E4

LOAD CAPREITANCE [BF)

FHIURE 10. FIZE AND FALL TIME v LOAD CAFACITANCE

o

= (e
E = |
T i Iy —
E ) |
1 m |
z =
= 1E
E hl-}
= 14

12

u

Bl L] L] o] 153

TEMPERATURE [°C)
FIGURE 12. RIZE AND FALL TIME vt TEMPERATURE

2eldioo 173 armo 208




T.E.I Hpaxieiov lapaptnuo Xoviov

TTwyiokn epyaoio

HIP2500
Typical Performance Curves [Continusd)
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EY 294 .. BY 299

Semiconductor

1(‘ Diotec

Fast Silicon Bectifiers Schoelle Silirinm Gleichrichier
I Momina] oorrent — Mennsrom 2
o 4.5 Fepatitive pesk reverse voltage L0WD. . _BOO W
- |‘_1 Penipdische Splizenspemspanmons
. : Plasac case - Di-201
in I T Eunstsiodzshinse
g | T I' Weight approx. — Gewichica l1g
Plastc material bas UL classificaton 940-0
@ ame Crehiusemetarial TLOV-0 klassifimian
Standard packsping taped in anmmo pack se page 14§
Diimansioms / Bafs inmm Standard Lisferform geguriet in Ammo-Pack ziehe Seite 16
Manimmm ratings Grenzwerte
Type Fepetiive peak reverse voltags Surgze peak reverse voliage
Twp Perigdische Spitmensperrspanmmes Stofspitzencpe s panming
Vi [V] Viessa [V]
BY 204 100 100
BY 297 200 200
BY 208 400 400
BY 200 g00 g00
Max, average forwand rectified curmrent, B-load I,=30C | .. 2AN
Dizuergrenzstvom in Eimvegschaliume mit B-Last
Fepetitive peak forward corrent f=15Hz WAH
Penodischer Spitzenstrom
Peck forward surge current, 50 Hz half sins-wave T,=25C 1 TOA
Stobstrom fir eine 30 Hz Sinus-Halbaelle
Rating for firsing ¢t < 10 m= T,=25C it 244%
Greazlastintezzal, © < 10 ms
Crperating junction tempseramne — Sperrschichitemperamr T =50, #150°C
StoTage temperanre — Lagenmestemperamr I, —30..+175°C

T Valid, if leads ame kept at ambient oyperare at a distmce of 10 mm from case
Giltiz, wenm die Anschinbdribe m 10 mm Abvstand woo Geldnse auf Umesshungsemperanr gehaten werden

FVEU UV et UVIUL e
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Characterizhics Eenmwerte
Forward voltage — Durchlafspanmmz T=25C L=3A v, <13V
Leakage current — Sperrsirom T =25C Va=Vinm L < 10pA
Forarard recovery time — Durchlafeermag L=10m ity = 1.0 us
Feverss recovery dme L =025 A throueh'iber T, 2 50 ns
Spermverzugszeit L=1Ato/mfl, =025A

Thermal resistance junction to ambient aiv B, <25EW"Y

Wiarmewiderstand Sperrschicht — umpsbende Luoft

4

Y

iLE] 120
Al |' ;'il ff o) 1=
LR L 100
a 1 — "'ﬁ\
=1 [/l
A “f i an
L]
f f} i
4
i
2
| ”’ ] 20
. 3 Ilh.'
a "ﬂ:j L
L 'I.I'r ] L 1.5 |.|'.-] & [l T.'- Bl
I'nrrrr chamsionssice Phrmeal values)
Dmirchlabkermbireen [vposche Weria]
AW
-'..
4 e
LS i - _':-:_'_ ﬁ-
T 10— — ;;ff;
2o S L,
1 )
_‘: [ ne L =
e _'___,,_.r"'ﬁ
N | -""F.-:: PR P |
i = T 1™ r b
B — e,
il Pers I ¥
10 1 |
Tt 1= 1 g
—_—
Pulse theemal resistance virsus pulss Suration )
Impulswimewidersiznd in Abh. v.d [mpalsdeaer
1 Vakd, if leads are kept 2t amshiant at a distance of 10 mm from cme

1£X2

[§:8]

Wpted forward oumeni vs, smsisan jemparature ')
Sul. Fichistrom in Akh. v.d Umgebungsismp. "}

['Cl

Filig wenn dis Amchiehdribig in 1} oo Abstand won Gehfeve amf Uegebnnsisomssraier aekalen weardsan
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BZY97-C11 THRU BZY97-C68

ZENER DIODES

min. L33 4)

max @011 2T

H _.Cathode
ﬁ
_|I| e @ ppzsin

Cvmadevirs @fe o Fctad and Srlmele

. .20 (52

min 10 (254)

FEATURES

# Silicon Power Zener Diodes
+ For use in stabilizing and dlipping circuits with

high power rating. .
# The Zener voltages are graded according to the

internaticnal E 24 standard. Smialler voltage tolerances
are avalable wpon request

MECHAMICAL DATA

Case: D041 Plastic Case
Weight: approx. .34 g

MAXIMUM RATINGS

Foiifggs @l 250 el Infmpenalliie Ui ol fvies speciled

STMABOL WALLE LAY

Zener Cument (s22 Table “Chaactenstics”)
Power Disslpation ai Teme =50°C Py 1.5% Walls
Junciion Temperature Tj 150 "C
Horage Temperahse Range Te — 550 +150 “C
Charactaristics at Tamb = 25 °C

EVMBEOL WA ¥R (2O LAY
Theamal Resksiance = _ _ =r i
Junction to Ambient Alr R 50 e
NOTES:
1] Valid peovidied That e @l @ datancs of 10 mes o S @ihe B 6 amisen 5 pafalin

(GENERAL

LA SEMICONDUCTOR
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ELECTRICAL CHARACTERISTICS

Foalifggs al 50 o bbadl harhie falliie Ui S Spsecied

vuzr:ﬂ" resctancs ot Zanar wolt Admiccibie L=
at at Azt at Tact Leakags FOvBres | oorer comrent | 5= 10 me
L f=1EHz I auTent aurrent e e
min. maK. el

Type vz (V] ref (K1) Wor (OK] [ ey (mat i (i) Vi (V] Iz {ma) A
BEZvaT — o1 104 .. 116 T +£ .. =10 =1 e = 1= 13
BZvaT — 412 "L 127 T +£ .. =10 =1 e T ph k- 12

BZvaT — 13 124 1441 10 +£ .. =10 =1 e T 10= 11
BHZ¥aT — 18 13.8 .. 156 10 +£ .. =10 =1 e 10 o 10
BZ¥aT — 16 el .. 171 15 5 ... +11 25 e 10 === [Nk 1)
BEZ¥aT — 18 g8 9.1 15 5 ... +11 25 e 10 T o=t
BZvaT — &2 iB.a 2 15 5 ... +11 25 e 10 ra | o3
BEZvar—C22 | 208 233 15 5 ... +11 25 e 1z =3 [HE= S
BEZvar— {24 | 228 =8 15 5 ... +11 25 e 1z =] [HE= 1)
BZvar —C37 | 224 2849 15 5 ... +11 25 e 14 ¥4 ns3
BEZvaT — 30 28 iz 15 5 ... +11 25 e 14 47 048
HZ¥aT — £33 M. .35 15 5 ... +11 25 e 17 43 044
HZ¥aT —C36 .38 | 5 ... +11 1] e 17 40 040
BZ¥aT — 39 7 .. 41 &0 5 ... +11 1] e 20 T o38
HZwaT — 43 a4l 48 45 +7 1z 1] e 20 £t ] 033
BZwaT — &7 44 B0 45 +7 ... #1Z 1] e 4 a0 o34
BZ¥aT —C51 45 24 &0 +7 ... #1Z 1] e 4 -3 oza
HZ¥ST — 56 =2 el &0 +7 ... #1Z 1] e -3 == ke
HZ¥aT — 62 =] BB 211 +7 ... #1Z 1] e -3 3 ozx3
HZ¥ST — 6 (-2 T2 211 +7 ... #1Z 1] e 34 21 o2

NOTES:

(1] Tt sty pdioid Iy, = S il
[ Cormull Tectiry for velaged abos S5
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RATINGS AND CHARACTERISTIC CURVES BZY97-C11 THRU BZY97-C68

Breakdown characteristics
T - caraiar: jpubed]

CI AT T=2C

Tt Currant f cavz
120 o0 ma

&z

Breakdawn characlerislics

Ty= conelarl jpfedi
i BEYT..
B0
18 il T=35"C
i
50
t T

a0

Test Current iy (=
3 28 mi =) v

f
f
w e
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RATINGS AND CHARACTERISTIC CURVES BZY97-C11 THRU BZY97-CG68

Breakdawn characterisfics
1'_.- comEtErt s e

ELYET
0 —
[ e
[ T=3C
t
Ca
Test current i, l 10 ma 100
wn ——— ——-
Elrm'l.
RN I
i)
o 80 100 150 200%
b

Admissible power dissipation
versus ambien] temperatune

Fiut panealitirrn, wpp Sasiraie in table
“Absc)ris Muysrnum Radngs

BEVET...

R

FoLi

Pulse thermal resistance
wersus pulse duratian

Fer cenalard, o inamets rotsbfa
“iipno|uip & axdmom Hakbrgs

BZVOT.,

v mi)

1w oot ow? ow® ot

= Iy
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RATINGS AND CHARACTERISTIC CURVES BZY97-C11 THRU BZY97-C68

ynamic resislance Drynamic resistance
vers.us fengr currenl versus Lener current
o BEYSf £ BZYYT
1
K
. N
k'
. )
RN -
[
Y o :5?1\‘1 \ o
i ‘{‘x i~ )
e =18 h_% c100
. e [ 612 “\" caz
%R'{“a“x \\ K ™, coe
i % P ~ "H.\ [3 — C5H
"] ‘ E
" H"“H. l\._“\'\. \\. ' 'k |
L] -\“".“\‘-
' cav2 Tot. ciopl] [ !
* ] CTvE [
i - 10
1 i & o4 e v 10 i @ @€ 100 i, 01 & a2 45 1 i a2 48 10mA
Dynamic resistance
versus Zengr current
i BIYaT..,
100
1 \:\.N\.
. [+ T
RS
. [
-] ] “'\
. N .
NN
50 \ %  £36
] o %
. [ "'E‘n (=]
. e |
. T e
) Cid |
2
1

1 poadas 10 5 3ac 100mA
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Data Sheet Mo. PD-2.093

INTERMNATIONAL RECTIFIER IQR

A0HFL, 70HFL, BEHFL SERIES

S04, 70A, B5A Fast Recovery Rectifiers

Major Ratings and Charscteristica Descripticn
T F T - This range of fast recovery diades is ddnigred for applications
40HFL,., |[7OHFL... |BSHFL... Linits in DT perwar gupalies, inverbers, coreerters, chapoers,
uiirasEenic $ystems and for use as @ tree whaalong dicde.
| | 40 0 B | A
F{aN] i ; Faatures
8 Max T 75 76 75 | °C B Short reverss recovary Time
BlHz 400 T 1100 & B Low stored charge,
IFEM T W Wil Current rangs,
§0Hz | 420 730 1181 | A B Exceilent sarge copabilities.
2 BlHz | 200 | 2460 | BOS0 { Als B Siud cathuode and adusd arads versions.
'Y Gome | 7m0 | 2240 | 823 | A's W Tywes up to 1000V Vo
11 11300 | 34650 | 85560 Ay s
i, raruge see table |
Vg Fange 100 o 1000 [ W
[
_T,g range =40 ta 125 H
I CASE STYLE AND DIMENSIONS s T 0T ALY &) 5L LI
14505 AN 1ome myHE), 161
—_—— — Wiy
1 1 i —=f e
: = A
54 ) | i FEE
1.0 . I
MAK. -l s gl | lﬂ ,

T 1143 e
S D
L ..ﬁ'."- _I_lgéum:l. [ALER]]

1d | = I
4 ==

17,45 {0.6ET) MAX, '?:ﬁ‘\ iy
] oy —
ACROSS FLATS N IIUNE-TA Contorma 48 JEBEC Cutlies C0-31AH (D0 61
il Dimanimesd in B lmmaern esd (Irahanid
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ELECTRICAL SPECIFICATIONS
Reversa voltage ratings

Wigpa Mesimar cass WEERA MEE LT Pk Iy WRaaTii i pfph oAy ]
[} T PR DR Ll Pl sl cufrert gk reTed ¥ 1
.F:J -‘:1?;-'3':;:2*. | Ty = 28 in 13802 - Ty I6E H:‘_H-h':\-

i Fas e (T} W I W [ mA i ik |
&0 LIOZOT 404 F L1008, 40HFLYTET D L] 120 L= | | Ln :
AlHF LTS Al L 0500 & LR = 30 | [ ] 1 2 |
SOHFLIEDT. 4010l L6500 SOHF LSS i A a1 0
#0HF LE0GET, ACHF LE050E, 4bHFLE0E 10 n RO o1 j (=]

AR UEDR0G, SCHEF LB0S0R, S0 F L0 10 [ it} 1] ni L[]
AOHFLT0DS05, A0-FL MOS0 L[5 e] i 11 L | a
F0MFLICENZ. TOHFL 10506 TEHFL1CSNN 100 1541 al [ 15
AOHFILIOEID. TEF L A0E0S, MHELNLI0 it i) i | 1
TOHFIL#0G03. TOHF LaG0s, TIHFLE0E10 L) 5 I | 12
TOHF LENGIE, ACHF LETERDS, YO F LGOS 10 oD [ 0.8 15
TOHF LSS MHF LEIERE, TORP LBE D W0 | e 0.1 15
TEHFL | OCS0E, POHFL 00610 1000 i 1150 or | 15 I
S F L WDR0E, T L0508, BEFFL 10570 140 l (e [l el
E5HFLIOS0D, B wF L 200D, BEHFLI0NTG 0 o] =3 X0 |
BGHFLAIGEE. BSIF LeDG0S, BEHF LS5 16 40 SN ot o]
BRI E0R0E HUAT LEESOE, ASAF L0510 L1 T [N | | 1]
EGHFLADGED,. BEHFLADEOS BEHPFLAE1E inc | 00 =} Fil
Bl L | D050, ABRHFL GG 0G0 | 1100 | tHEH | Fird |

ElT'fﬂH ingigd ive cwihetle coae, dor anbos cass sdd A sn code, e ADEELMZIRIZ, BLEF LA VGOSDE ans.

Aeverse recovery characteristics
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gz | %es | &on | soe | sos | sen | ez | sos | s |
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THERMAL AND MECHANICAL SPECIFICATIONS

| MIWFL.. | JOHFL.. |BSWFL.. | Ui | Cenedem
! T} Junction aeralisg IMprIiune rangs | &0t 136 " |
| T Sxinfipl AT BILINE Tl g —&3 o 184 s 1
g
':‘1h.ll'." K imam inreragi ke v DAurdnge, ﬂﬁ E! | H! 1 !II I-! SEFIREEIN
parciices L pait | :
—
Bymry Wi imai re thermnel, pi AR La e 10 0.3% | e ﬂq.,-m; n-"m.rnm!-. % ara greawn
FmciFrn, 4
—
i Bra® Lo 10 e® g ek LTI Ted + iy | Lubescated {hedsos
| i o 'n :-"ﬁi agiepm | ATar-riceied theaads
1z Mi=rm |
& diraist Er et sin
ik kglerm
| I8 Faarm
wart: A pgeian 1Tl ssEghl 2% 10,88 | @ erl
Chuitl inee | 0030348 (D5 i

MlpaaE < s
[T, ¥
1, lpgg = Pras [omeng cumesn o io Gam mutaboe
—.'|IFI,",| = Mt & fall ol lofedd CutEnd

IgpaRED] s Pl reverme (Ecoeeny curenl
Fep = el B8 FDOwEry 1irg
=07 = FAEVErSE MG e Change

Fig. 1 — Mewerin Recovery Tims Test
Wl rm
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