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EYXAPIXTIEX

Oa ABeAa va euxapioTiow Bepud Tov eionynTt) pou Ap. TaTtapdkn
MixaAn yia TiG UTTOOEIEEIS TOU Kal TNV BOABEIa TOU OTNV ATTOTTEPATWON
TNG TITUXIOKAG epyaciag. Tov KaBnynti Ap. lwavvn Xat{akn yia tnv
KaBopIOTIKA  OUYPOA; TOUu OTnNV  KATOOKEUR TNG  Hovadag
kKaBuoTtépnong kabwg kal tov gpeuvnt Ap S. M. Hassan yia tnv
BonrBeia Tou oTNV TTPAYUATOTTOINCN TWV TTEIPAUATIKWY METPACEWY OTO
epyaoTripio OTIToNAEKTPOVIKAG, Laser & TexvoAoyiwv MNMAGouaTog Tou
TuAparog HAekTpovIKAG oTa Xavid.
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HEPIAHYH IITYXIAKHX

2Ta TTAQiOIa QUTAG TNG £PYQCiag oXeDIAOTNKE KAl KATOOKEUAOTNKE WA
Movada XPovIKAG kaBuoTtépnong tTaAuwv TTL pe Pripa 1nsec kai
MEYIOTN KaBuoTépnon trepittou 1usec. H uAotroinon oTnpixTnke o€
€IOIKA OAOKANPwWHEVA KUKAWPATO TTOU KATtaokeudlovral yia va
UAOTTOIOUV ¥povokaBuoTeproelg. To TEAIKO atroTéAeopa eival éva
KUKAWPO  KaBuOoTEPNONG  XPOVOU  TTOAPWY, IKavd va  TTapdyel
TIPOYPAMMATICOUEVEG XPOVOKABUOTEPNOEIG EIOIKA OXEDIOOUEVO Kal
KATOOKEUAOMEVO Yia AsiToupyia o€ TTepIBAAAOV pe uwnAd 66pufo.
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KE®AAAIO 1
EIXAI'QI'H

‘Eva oUoTnua Tou OTToiou To ofua €¢6dou eival KaBuoTepnuévo KaTd
Eva KaBoPIoHEVO XPOVIKO DIACTNUO 0 OXEON YE TO OANA £1I00D0U TOU
ovouadeTal KUKAwPa KaBuoTépnong XPOVOoU. 2TIG TTIPWTEG HOPPES TWV
KUKAWUATWY KABUOTEPNONG OI TTANPOYPOPIES EI0AYyoVTAV UE TN HOPYPN
NAEKTPIKWYV ONUATWY KAl UETATPETTOVTAV O€ MNXAVIKA KUPATA TTOU
METadIdOVTAV OXETIKA apyd o€ éva PECO, OTTWG €va KUAIVOPO YEUATO
ME uypo, udPAPYUPO, MayvNTIKO TTNVIO, ) TTIECONAEKTPIKO KPUOTAAAO.
MOAIG, Ta kUpata, épTavav oto AAAO GKPO Tou PEOOU HETAdOONG,
METATPETTOVTAV Kal TTAAI 0€ NAEKTPIKA orjuaTta, KaBuoTepnuéva KaTa
TO XPOVO WHETADOONG TOUG OTO HECO. ZNUEPA UTTAPYXOUV EIDIKA
OAOKANpwHEVA  KUKAWPOTA TTOU  KaTaokeuddovtal €I0IKA  yia  va
UAOTTOIOUV XPpOovoKaBUOoTEPAOEIS. H OUYKEKPIPEVN Epyaaia TTEPIYPAPEI
éva KUKAwPO KaBuoTEpnong XpOvou TTAAPWY, OTNPIYUEVO O€ TETOIA
OAOKANPpwHEVA KUKAWHATA, €IOIKA OXEOIAOPEVO KAl KATAOKEUAOMWEVO
yia Asitoupyia oe TTeEPIBAAAOV  pE uwnAd B6puBo Kal TTapdyel
TTPOYPOAUMATICOUEVEG XPOVOKABUOTEPIOEIG.

ANTIKEIMENO THX EPI AZIAZ
2TNV ~ OUYKEKPIYEVN  TITUXIOKN  €pyacia  oxedldoTnKE  Kal
KATOOKEUAOTNKE pia povada kaBuoTtépnong moApwv Tdoewg TTL
OIOKPITIKAG IKAVOTNTAG TOU VAVOOEUTEPOAETTTOU. Akbpua
TIPAYMATOTTOINONKAY  TTEIPAUATIKEG  UETPAOEIC  OTO  EPYAOTHPIO
OmrronAekTpovikng, Laser & TexvoAoyiwv MNMAdopatog Tou TUANATOG
HAeKTPOVIKAG OTa Xavid Ol OTT0IEG Kal TTapoucIAfovTal OTn OUVEXEI

QUTAG TNG EPYOOIAG.



2KOMNOZ THX EPrAZIAX
2KOTTOG TNG Trapoucag TITUXIOKNG €pyaciag eivalr n €Upecn Tou
KaAUuTepou duvartou TPOTIOU yia va TrETUXOUME KaBuoTépnon TNG
TAEEWG TOU VAVOOEUTEPOAETTITOU NAEKTPOVIKA.

AIAPOPQZH THZ AINAQMATIKHZ

H dimmrAwpaTtiky epyacia atmoteAgital amd 5 akOua Ke@AAaia n
OIGpOpwaon Twv OToiwV €Xel WG akoAoUubwe. 210 KepdAaio 2
TTapaTiOevtal  Pia  10TOPIK)  avadpour OXETIKA HE  TO  TTWG
onuIoupyndnke n avaykn yia ta cucThuata kabuoteprioewv (delay
lines). 1o KepdAaio 3 yivetal ava@opd yia OpIoPEVOUG ATTO TOUG
TPOTTOUG TTOU MTTOPOUME va ETTITUXOUME XPOVIKH KaBuoTépnon oTa
NAeKTPOVIKA. 210 KepdAaio 4 yivetal TTeplypa®r tng povadag Trou
Kartaokeudaocaue evw oto  Ke@dhalo 5  Trapouacialovrtal - ol
EPYOOTNPIOKEG PETPNOEIC TTOU TTPAYMATOTTOINONKAV OTO €£PYACTAPIO
OmrronAekTpovikng, Laser & TexvoAoyiwv MNMAdopatog Tou TUAPATOG
HAektpovikng Tou TEI KpAtng orta Xavid kal avagépovral Ta
ouuTTEPACUATA PaG.



KE®AAAIO 2
IXTOPIKH ANAAPOMH®

‘Eva oUuoTnua Tou OTToiou To orfua £¢6dou €ival KaBuoTepnuévo KaTd
éva KaBoplopévo Xpoviko didoTnua o€ oXEon UE TO Orjua €I0000U TOU
OVOMPACZeTal KUKAWMPO KABUOTEPNONG XPOVOU. ZTIG TIPWTEG HOPYPES TWV
KUKAWPATWY KaBuoTEPNONG, Ol TTANPOQOPIES EI0AYOVTAV PE TN HOPPN
NAEKTPIKWY ONUATWY KAl PETATPETTOVTAV O€ PNXAVIKA KUPATA TTOU
METABIOOVTAV OXETIKA apyd PE Eva PECO, OTTWG éva KUAIVOPO YEUATO
ME uypo, udPAPYUPO, MayvNTIKO TTNVIO, I TTIECONAEKTPIKO KPUOTAAAO.
To péoo petddoong Ba ptTOopoUcE va utrooTnpicel T diadoon
eKATOVTAdWY 1N XIANIAdwv TaApgwy ava Traoca oTiyur. MOAg, T1a
Kugata, €@ravav  oTo AAo  dkpo Tou péoou  pETAdOONG,
METATPETTOVTAV Kal TTAAI 0€ NAEKTPIKA orfjuaTta, KaBuoTepnuéva KaATa
T0 XpoOvo peTddoong Ttoug oT1o péco. O xpovog avapovhng TTou
ATTAITOUVTAV Yia va ¢OAcouv Ol TTAAPOI TOU evOIaQEPOVTOG PAG OTO
TEAOG TOU PEOOU ATAV OUVIBWGS TNG TAENG TWV PIKPODEUTEPOAETTTWV.

H Baoikh 16éa Tou ouoTAPATOG KABUOTEPNONG TTPOEPXETAI OTTO TIG
€peuveg Kata Tnv diapkela Tou B' MNMaykdopiou MoAéuou emdvw oTa
pavTtdp, WG €va oUuCTNUA YIa T MEIWON TWV OKATaoTAoIag atro
AVTavVaKAAOE€IG aTTO TO £0a®OG Kal GAAa "OoTaBepd” avTIKEiuEVa.

AlG@opol TUTTOI CUCTNUATWY KABUOTEPNONG £QeUPEBNKAV yia TO
OKOTTO auTl, ME KOIviy apxf OTI ol TTANPoPopieg  atToBnKeEUovVTAV
NXNTIk& o€ éva péco. To MIT treipauaTtioTnke pe d1IGQoOpa CUCTAUATA,
ouuTrepINauBavouévwy Yuahi, Xahalia, XadAuBa kar  poAuBdo. H
laTTwvia avéTTTuge éva oUuoTnua TTOU aTToTeEAOUVTAV aTTO €va OTOIXEIO
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xaAadia ue €mioTpwon okdvnNG YUAAIOU TTOU MEIWVE TA ETTIQAVEIAKA
KUJOTO TO OTToia €pYOvVTOUCQV QvTiBeTa PEOW  MIOG KATAAANANG
uttodoxNG. 2TIG Hvwpéveg MoMiTeieg 010 NAUTIKO €PEUVNTIKO KEVTPO
xpnolyoTtroiouvTav papdol XaAuBa TUAIyUEVOl O€ Jia EAIKA, AAAG auTO
ATAV XPROIMO JOVO YIa XaUNAEC ouxvoTnTEG KATW Tou 1 MHz.

To TTpwTo TTPAKTIKOG de-cluttering ocuoTnua TTou BaacideTal oTnV £vvola
auTh avaTrTuxenke atrd Tov J. Presper Eckert oto MavetmoTtiuio tng
MevouABdvia oTtnv oxoArl Moore oT0 TuRAUO HAekTpOAOYWYV
Mnxavikwv. H 16éa Tou Baoci{éotav o€ uia OTHAN udpapyupou uE
TECONAEKTPIKOUG KPUOTAAAOUG oav alobntripeg (ouvOuaouog nxeiou
Kal JIKPOQWVOU) oTa dUo dkpa.

MeTd Tov TTOAEUO O Eckert £é0Tpewe TNV TTPOCOXN TOU OTNV AVATITUEN
Tou UTTOAOYIOTA. 'Eva TTpOBANPa e TNV TTPAKTIKN TS AVATITUENG RTAV
N €AAEIPN KATGAANANG OUOKEURG PVAMNG, Kal To £pyo Eckert oxeTikda
ME TIC KOBUOTEPNOEIC pPAVTIAP ONUAIVE OTI €iXe €va ONUAVTIKO
TIAEOVEKTNHA O€ OXEON ME AANOUG £peuvnTEG OTO BEPA AUTO.

2AMEPA N OAPATWONG E€CENIEN TWV NAEKTPOVIKWYV €XElI TIPOCQPEPEI MIA
TTANBwpa AUcewv yia Tn dnuioupyia KaBuoTepHoEwV XPOvVou TToU
oiyoupa KOAUTITOUV OTroladnTmoTe avAaykn. Ta KuKAwuata autd
xwpifovtal oe OUO MEYAAEC KATNYOPIEG, QUTA TTOU KOBuOoTEPOUV
avaAOyIKA NAEKTPIKA CAPATA KAl EKEIVA TTOU KOABUOTEPOUV TTAAPOUG.
Ta yvwoTdTEPa TETOIO KUKAWMOTO TTOU  QVAKOUV OTNV  TTpWTN
Kartnyopia €ival autd TTou OnuIoupyouv nxw Kal Babog oe oAuara
AXOU. 2Tn O€EUTEPN KATNYOPIO AVAKOUV KUPiWG KUKAWUATA TTOU
dnuIoupyouV dIadOXEG TTAAUWY VIO TO CUYXPOVIOHO CUUBAVTWV.

To KUKAwpa TTOU aOXOAeiTal auTh) n epyacia eival éva KUKAwPa
XPOVIKAG KaBUOTEPNONG TTAAPWV.



KE®AAAIO 3

TPOHOI NIOY XPHXIMOIIOIOYNTAI I'TA NA
EIIITEYXOEI XPONIKH KAOYXTEPHXH
XTA HAEKTPONIKA

3.1 RC MONAAA KAOYZTEPHZHZ

R

>¥. 1. KikAwua RC

H 1o ouvnBiopévn nEBODOG yia TN TTapAywyr XPOVOKABUOTEPHOEWY
TTOAJWY OTA NAEKTPOVIKA XPNOIUOTIOIEI éva dIKTUWUA avTioTaong —
mukvwTh (RC)', 6TIwe paivetal oto Zx.1. ZApepa eival Siabéoiun pia
TTOIKIAIO OAOKANPWHEVWY KUKAWPATWY TTOU JTTOPOUV Va TTapayayouv
KaBuoTépnon xpovou XpnoluoTroiwvtag éva dikTuwua RC . To o
ONUo@IAéEG atrd auTd eival To 555 oe ouvdeopoAoyia povooTaboug
TToAudOVNTH.



3.2 RC MONOZTAOHZ MNOAYAONHTHZ 555

2x. 2. RC 555 povootadng moAvdovntig
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>e AerToupyia povoaoTadr] TToAudovnTh®, 0 XPoVIOTAS 555 AsIToupyei
WS KUKAwHa «piag BoAAG» (one-shot). H ouvdeouoAoyia yia va
ETTEUXOEI Eva TETOIO KUKAWMA QaiveTal 0TO 2X. 3. ApPXIKA O
TTUKVWTNG €ival TTANPWGS EKQOPTIOPEVOG Kal dlaTnpEiTal £TO1 ATTO TOV
akpodEkTn “discharge”. Otav oT1o KUKAwHa EAOEI Evag TTAANOG
EVEPYOTTOINONG (apvNTIKO PETWTTO OTOV AKPOOEKTN “trigger” o
TTUKVWTAS C apyilel va @opTilel péow Tng avtiotaong Ra. Otav n
TAoN OTA AKPA TOU TTUKVWTH @TAoEl oTa 2/3 TNG TAoNG TPoPodoaiag
TOTE Ba EUPAVIOTEI TNV €000 TOU KUKAWMATOG €va apvNTIKO PETWTTO.
H xpovikri kKaBuoTEpnon €CapTaral atrd TN oTaBePA XPOVOU «T» (T=
RC).

H xpovikr) kaBuoTtépnon t €ival ouciaoTIKG O XPOVOG TToU XPEIACETal

yla va avépel n téon otov TTukvwTr C ota 2/3 Tng T1dong Tpogodoaiag
Kal diveTal atrd Tov TUTTO:

t=1,1RC

otrou t oe deutepoAetTTa, R cival oe Ohm kai C €ival o€ farads.
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Ta kukAwpaTta kabuoTtépnong xpoévou RC atroteAolv pia atrAf kai
aglomoTn AUon. Opwg oTNV €TTITEUEN TTOAU JEYAAWYV Kal TTOAU PIKPWYV
XPOvwyv KaBuoTépnong TTapoucialouv TTPORARUATA. 2TOUG TTOAU
MEYAAOug Xpovoug (>1hr) TO pelpa @OPTIONG TNG XWPENTIKOTNTAG
MIKPQIVEl TTOAU PE aTTOTEAEOPA N dIaPPON TNG XwENTIKOTATAG Kal N
avtiotaon €10000uU Tou TTAPAAANAOU KUKAWMPATOG va dnuioupyouv
onuavTikd o@dAuata oTov XpOvo KaBuoTépnong. Z& TTOAU MIKPOUG
XPOVOUG (TNG TAENG TWV NSec) 0 £AeyXOG TOU XPOVOoU KaBuoTEPNOoNg,
0 OTT0i0G YiveTal ouvABwe PeE KATToIa PETABANTA avTioTaon, €I0AYEl
TTPOBARUATA KAl KOBWG N XwPNTIKOTATA KAl N avTioTaon OTTOKTOUV
TTOAU XOUNAEG TIMEG TO KOOTOG TOU UTTOAOITTOU KUKAWMOTOG avERQIVEI
TTpokeluEvou va diatnpnBei n  aglomoTia Tou. 'ETOlI yia TOUG
{NTOUMEVOUG XPOVOUG AUTAG TNG epyaciag (Tng TACewg Tou ns) n
MEBODBOC auTh dev KpiveTal KATAAANAN.
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3.3 XPONIZTEZ (TIMERS) ZTOYZ MIKPOEAETKTEZ

Mia €I0IK) KOTnyopia EVOWMNATWHEVWY TTEPIPEPEIAKWY OUOKEUWV
OTOUG MIKPOEAEYKTEG €ival Ol XPOVIOTEG. 2TnV ougia TTPOKEITAl Yia
EVOWMNOTWHEVOUG UETPNTEG OTOV  MPIKPOEAEYKT) TTOU augdvouv I
MEIWVOUV TNV TIMI TOU TTEPIEXOPEVOU TOUG KOTA MIa Povada pe KABe
TTaAud Xpoviopou. H petaBoAr autr yivetal og TTEPIOdIKA XPOVIKA
dlaoTAuATA TTOU OPICEl O TTPOYPANMATIOTAG.

>N AEIToupyia TOU XPOVIOTA *, 0 TTPOYPAUNGTIOTAS OPilel TO XPOVIKO
d1IGdoTNPa KABE TTAAPOU TOV OTTOIO PETPA O METPNTAG Kal OTAV QUTO
TTEPATWOEI, 0 XPOVIOTAG AUugAvel (1] YEIWVEL) TO TTEPIEXOPEVO TOU KATA
1. O yeTpnTAG OUVABWG TTPOPOPTWVETAI E MIA CUYKEKPIMEVN TIUA KOl
OTavV AUTOG yepioel TTX. e TNV TIWR OxFF 16T1E KOTA TNV pETARaOT Tou
otnv €mouevn KatdoTtaon oupPBaivel utrepxeilion (overflow) kai
perarritrtel otnv TIA N 0x00. To cupBav autd PTTOPEi va TTPOKAAEDEI
éva aitnua d1akoTTAG (linterrupt) 1 va aAAGgel Tnv AoyiKrp KatadoTaon
O€ £VA AKPOOEKTN TOU MIKPOEAEYKTA.
MIKPOETTEEEPYAOTH) TOU CUCTANUOTOG.
Me xpAon Twv XPOVIOTWV O TIPOYPAUUATIOTAG, MTTOPE  va
TIPOYPOAUMOTIOEl  AEITOUPYIEG TOU MIKPOEAEYKTH) VO  yivovtal O€
OUYKEKPIMEVA XPOVIKG OIACTANATA TTOU ATTAITEI N EQAPPOYN TToU BEAEI
va avaTrTugel. To xpovikd diaotnua opietal YECW ETTIAEYOUEVWV
UTTOOIQIPECEWY  TOU  KUKAWMATOG XPOVIOUOU TOU  PIKPOEAEYKTH).
OuolaoTIKG PETPA TTAAPOUG poAoyiou. O TTPOYPAUMATIOTAS Opilel
KAOe TTOOOUG TTAAPOUG poAoylou Ba augdvel 0 aTTapIBUNTAG TNV TIUA
TOU KaTa 1.
Ta KukAwpata kKaBuoTépnong XpOvou TIou Egival oTnpiydéva o€
MIKPOEAEYKTEG €ival ouviBwg @QIAIKG OTOV XPAOTN KAl PTTOPOUV UE
Adveon Kal PeE akpifela va PeTprijoouv TTOAU peydAa dlaoThuaTta
KaBuoTépnong. 21a PIKPA dlaocTAuaTa KaBuoTépnong Trapoucialouv
TTPORBANUA yIaTi UTTAPYXEI APECN €EAPTNON WE TOV XPOVO TTEPIOGDOU TOU
14



TTOAMOU XPOVIOWOU TOU PIKPOEAEYKTH TTOU TTEPIEXEI TOUG XPOVIOTEG, UE
atroTEAEOHA va XpeldlovTal EEQIPETIKA Ypriyopa TETOoIa OAOKANPpWHEVA
KUKAWpata. ‘Eva Ao TTpoBAnua gival 0 ouyxpovioudg Tou OAPOTOg
€1I0000U HE TOV TTAAPO XpPOVIoPoU (TTOU €ival AvATTOQPEUKTOG OTA
oUyXpova WYn@Iakd KUKAwuaTa) he atmoTéAeoua Tnv Utrapén xpoévou
aBepaidTNTAC (jitter) TTou PEIVEI TNV AKPIBEIO OTA KUKAWMPOTA QUTA.

‘Eva oKOPO PEIOVEKTNUA TWV UIKPOEAEYKTWY, TTOU OTIG OUVNBIOUEVEG
TOUG XPNOEIG BeV gival EPPAVEG, €ival n euaiobnoia Toug o€ UYNAEG
TIMEG NAEKTpOUAYVNTIKOU BopuBou. Pucikd To TTPORANUA gival yvwoTod
OTOUG KATOOKEUAOTEG TIOU TOUG  €@OOIAlouv TTAéov  pE  €10IKA
KUKAWMPOTO TTOU €AEyxouv Tn Acitoupyia Toug (T1.X. watchdog timer)
Kal  TOUG  €TTava@épouv  OTnv  TIPETTOUCA  KATAOTAOH Qv
TTapouciacTouv TETola TTPORANUaTa. AkOPa Kal €101 OJWG N XPAoNn
MIKPOEAEYKTWYV O€ €PYACTRPIO TTOU TTapdyovTal NAEKTPOPAYVNTIKOI
TTaAUOI gival TTPORANUATIKA.

[MNa Ta TTPORAANATA TTOU TTAPOUCIACOUV Ta KUKAWMPATA XPOVIOHOU TTOU
XPNOIMOTTOIOUV UIKPOEAEYKTEG, T OTIOIA €ival ONPAVTIKA yid ThV
EQAPMOYA QUTAG TNG gpyaaciag, n MEBODOC auTh KpiBnke akatAAANAN
yla TNV UAOTTOINON TOU KUKAWMATOG HOG.
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KE®AAAIO 4
MONAAA KAOYXTEPHXHYX (TTL)

4.1 MONAAA KAOYZTEPHZHZ pe xpion oAoKAnpwuévwy
KUKAWPATWYV Ypauung kabuotépnong (Delay-Line):

To TPOPANUa TG oUvVIONNG KABuOoTéEPNONG  TTOAMWYV  €XEI
ATTAOXOAACEI TIG ETAIPEIEG KATAOKEUNG OAOKANPWHEVWY KUKAWUATWYV
TTou OoNPepa  OlaBéTouv  piIa  TTOIKIAIG  TTPOYPAUMATICOPEVWV
OAOKANPWHEVWV KUKAWUATWY TTOU uAoTToloUV YPOUMEG
kaBuoTépnong. H ypapul kabuoTtépnong uAoTTolEiTal o€ auTtd Ta
oAoKAnpwuéva  atrdé  diIa ogipd  ammd  AOYIKEG  TTUAEG  TTOU
Karaokeudaldovtal va £xouv auoTnpd KaBopiopévn KaBuoTtépnon
d1Gddoons. Méow TOu TTPOYPAUMOTIONOU O XPHOTNG MTTOPEI Va ETTIAEEEI
TOV apIBUS Twv TTUAWYV TTOU Ba €xel TOTTOBETNUEVEG O€ OEIPA KAl UE
autd Tov TPOTTO KaBopilel kal Tnv €mOuunTt) KaBuotépnon. Ta
oAoKANpwHEVA auTd atTOTEAOUV MIa TTOAU KOAR Kal agloTTioTn Auon
OTO TTPORBANUA TNG XPOVIKAG KABUOTEPNONG TTOAPWY Kal yia auTd Kal
EMAEXONKAV yIa TNV UAOTTOINON TNG OUYKEKPIUEVNG EPYATIOG.

H @iAocogia Tng povadag kabuoTépnong TIOU  KATOOKEUAOAME
TTaPOoUCIAdeTal OTO TTAPaKATw block didypappa :
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4.2 BLOCK AIATPAMMA:

OIN input voltage programmable Ul 2 fohohm out
limiter delay line el —O
(3 gates)

conversion
unit

?

BCD
Program
Input

To oAua €106d0ou odnyeital apxIK& ot éva KUKAwPA WaAidIioT HE
016d0oug. O waAidiothg autdg ( input voltage limiter) trepiopidel TNV
TAon €10600U O0TO UTTOAOITTO KUKAWMA £TO1 WOTE QUTH va gival Tavta
Méoa oTnv Trepiloxny OV upe 5V. Me 1OV TPOTTO QUTO TO UTTOAOITTO
KUKAWPO  TTpooTaTeleTal  atmmd  UTTEPTACEIC  TTOU  UTTOPEl  va
onuIoupynBouv oTnv €i00d0o atrd NAEKTpouayvnTIKG B6puUo.

2TNV OUVEXEID €XOUME TO KUKAwMO kKaBuoTépnong (programmable
delay line) 1o otroio artroteAgital atrd dUO OAOKANPWHPEVA KUKAWUATO
ypaupwy kaBuotépnong (delay lines). To éva oAokAnpwuévo €xel
Bua  kaBuotépnong 1ns  kai  €xel  ouvdeoupoAoynBei O
TIPOYPOUMATIONOG TOu  yiveTal arreuBeiag amd  €va  Oekadiko
TTEPIOTPOPIKO d1aKOTITH (thumb wheel) kal €101 petpder 1o TOAU 10
Bripata (0-9 ns).To deUuTEPO OAOKANPWHEVO £XEl Briua KaBuoTEPNOoNGg
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5ns kal €xel ouvdeoUOAOYNBEi e TETOIO TPOTTO WOTE VA PETPA ava
ouo BApara yia va dwoel TEAIKA BrApa 10ns kal cuvdéeTal o€ oeIpd e
TO TPWTO WPE OKOTTO va Onuioupynoel TIG OEKAdEG  TwV
KaBuoTeprioewv. To  oAokAnpwuévo  TTapéxel 256  Briuata
KaBuoTEpnong armmd Ta OTToia XavovTtal Ta JIoA £TTEI0r HETPA ava duo
Briuata kai €101 £€xouue dlabéoiya 128 BrApara. O TTpoypaupaTiouég
TOU JTTOPEl va €mMTEUXOEi Pe OUO OEKADIKOUG TTEPIOTPOPIKOUG
OIOKOTITEG, ME PMOVO TTPORANPA OTI N €i0000G TTPOYPANUATIONOU TOU
oAokAnpwpévou eival duadikry evw n €¢000¢ TwvV OIAKOTITWYV Egival
TeAikd BCD (Binary Coded Decimal). ‘Etol xpnoiyotrolotvral 800
OEKADIKOI  TTEPIOTPOPIKOI  OIAKOTITEG  TTOU ouvdéovtal Oe Evav
petatpotréa BCD o BINARY €101 woTe TO OeUTEPO OAOKANPWHEVO VO
peTpdel 100 BripaTa (0-990ns). Me autd To TPOTTO TO CrjUa TTEPVA OTTO
Ta OUO OAOKANPWHEVA KUKAWMPATA YPOUMWY KaBuoTépnong Kai
Traipvel TRV €mBuunTA KabuoTépnaon. MNpiv dpws odnynBei otnv £€0d0o
(OUT) odnyeital oe T1peIg AoyikEG TTUAEC uwnAng TaxUuTNTOG Kal
duvaTdTNTAG TTAPOXNG MEYAAOU PEUMATOG, Ol OTTOIEG AEITOUPYOUV
TTapAAANAa Kal TTapExouv Ta atrairouueva 100 mA ota 5 V yia va €xel
TO KUKAWpa Tn duvatotnta odnynong QopTiwv HE XAPOKTNPIOTIKN
avtiotaon 1600 XaunAfj 6co 1a 50 Q.
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4.3 PQTOIMNPA®IKO YAIKO

1

Epnong oym

4

Movddo kabvot
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Movéda kabvotépnong oym 2
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Awpdvelo KukAdpotog oyn 1
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Awpavelo KukA®dpotog oyn 2
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KE®AAAIO §
EPITAXTHPIAKEX METPHXEIX

MapakATw @aivovTal Ol KUUATOMOP®EG TWV TACEWV €10000U KAl
e€Odou yia Olapopeg KabBuoTtepnoelg. ETTiong TrpayuartoTroigital
oUYKpION TNG povadog KaBuoTEpNong TIOU KOTAOKEUAOTNKE ME
avTioToIXn MOovAda KABuoTEPNONG TTOU UTTAPXEI OTO EPYACTHPIO.
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5.1 TAZEIZ EIZOAOY - EZOAOY

500 nsidivl Stop
A0 GErs | Edge

1.00 %/ di 1.00 vrdiv

-670 mY ofst -2.070Y ofst

O1 1doeag eicodou (C1) — €godou (C2) xwpic kabuotépnon (eAdxioTn
KabuoTépnan).
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5.2 METPHZH EAAXIZTOY XPONOY

®i= 40ns A=
Hi= 434 ns 1iAM= 254 MHz

Tdoeig e106d0u (C1) — €€6dou (C2). Métpnon eAdXIOTNG KABUCTEPNONG
(KUKAWaTOG)

-Edw TTaparnpouue 611 £xovTag opioel TNV kabBuoTtépnon pag ota 0 ns
uUTTdpxel dia uiIkpr) kaBuotépnon (39,4) ns n otoia ovouddleTtal
eNAXI0TN KOBUOTEPNON KAl OPEIAETAI OTO KUKAWMA TNG JOovAdAS Uag.
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5.3 METPHZH METIZTOY XPONOY

Hl= 40ns MA¥= 1.0380ps
H2= 1.0420ps 1id¥= 9634 kHz

Tdoeig ei106d0ou (C1) — €§6dou (C2).MEyioTn kaBuaTépnon

-2Tn ouvéxela BAETTOUME TNV MEYIOTN KaBUOoTEPNON TTOU WPTTOPEl va
TTETUXEI N povada pag.H otroia givar 1038 ns.Eival avapevouevo autod
TO QTTOTEAEOUO KOBWG n MovAada Eeival KOTAOKEUOQOWEVN YIO VA
KaOAUTITEl  KaBuoTtepong eupoug 0-1000 ns.Emopévwg  av
uttoAoyiooupe Kal TRV eAGxI0TN KaBuoTépnon AOYyw KUKAWPATOG TToU
gixape TTapattavw n otroia Atav 39,4 ns TeEAIKA TTPOKUTITEI OTI Ba
€XOUNE oUVOAIKN KaBuoTépnon Trepitrou 1038 ns.
26



5.4 TAZEIZ TYXAIQN KAOYZTEPHZEQN

Mapakdtw Ba dciCoupe MPEPIKEGC KUPOTOMOPPEG
OIAPOPETIKES TINEG KABUOTEPHOEWV

TAOEWV  yIA

&'
) 1 1"+
3 3 1 1
L' o
d III ! ! ln”
;i B T 4
T
o Voo
] n ! rlll', '.','Ii 11
LR
o . il
) e | :
i ' ' ! ,* IIII
L
P
tz i

T T

F T N L T T R T L

AlodoxIkéG kaBuoTeproelg Tdoewg aTnv €000 ava 1 ns (kKAipaka 5

ns/vnodaipeon)
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Aotk b AL St b )
*

Al0doxIKEG KaBuoTEPAOEIG TAOEWGS OTNV £€60d0 avd 100 ns (KAipaka 50 ns/
vrodiaipeon)
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Aladoxikég kabuoTepAoelg Taoews oTnVv £€£odo ava 100 ns (kAipaka 100 ns/
vrodiaipeon)
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L Bl LA, LA Bk PR R kR ARLUR A GNP
I P R i L wr T ———

Tuyaieg diadoyIkéG kKaBuaTeproeig TAoEwS oTnV £€€000 (KAipaka 5 ns/
vrodiaipeon)
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5.5 2YITKPIZH MONAAAZ KAOYZTEPHZHZ NOY
KATAZKEYAZTHKE ME MONAAA KAGYZTEPHZHZ NOY
NMPOYMHPXE XTO EPIAZTHPIO

00n A rormal 730 m

0.0KS 200 doe  Positive
X1= 2890ns &=  77.970ns
XI= BO.8BOns 1ifX= 12.8254 MHz

2UyKpion govadwyv kabuoTtépnong-EAaxioTn kaBuoTtépnon povadag epyacTnpiou

-EOw  BAEmroupe TV eAdxiotn kaBuoTtépnon  (kaBuoTépnon
KUKAWMPATOG) TNG MOVAdAC TTOU €iXe KATAOKEUAOTEN TTOAQIOTEPA OTO
EPYAOCTAPIO KAl OUYKPIVETAI PE TNV POvVAdA TTOU KOTOOKEUAOTNKE
Twpa. H ouvoAikh eAdxiotn kaBuoTépnon NG PovAadag auThg Eival
TTEPITIOU 78 NS
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Kl= 2880ns &Ax=  41.760ns
H2= 44680 ns 1K= 23.946 MHzZ

2UyKplon govadwyv kabuoTtépnong-EAaxioTn kabBuoTtépnon povadag TTou
KOTAOKEUAOTNKE

-Edw €xoupe Tnv eAdxiotn kabuoTépnon (KaBuoTépNon KUKAWUATOG)
TNG MOVADAG TTOU KATOOKEUAOTNKE TWPA OTO £PYacTriplo. H OUVOAIKA
eAayiotn kabuoTépnon NG povadag autig eival Trepittou 41 ns.. 2¢
TTponyouuevn PETPNON cixaue Bpel o1 ATav 39,4 ns.O1 duo PETPNOEIG
gival TTOAU KOVTA Kal Ta o@AAuaTa Tou TTaAPOYpA@Pou BIKAaIoAOyoUvV
auTr TNV OTTOKAION.
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C2

C3

imebase  -83ns||Trigger
RIS a0.0 v Mormal 730 mY)
a00kS 10 s] Edoe Positive
1= 14453 ns &= 3589 ns
W2= 18052 ns 1/A¥= 27785 MHz

2UyKplon povadwyv kabuoTtépnong-Ala@opd eAAXIOTWY KABUOTEPATEWV

-EQw TTapaTtnpoupe OTI UTTAPXEl DIOPOPETIKA €AAXIOTN KABUOTEPNON
avapeoa oTIg dUo povadeg. To Trapatrdvw OIAYPAUPa TACEWV Hag
ocixvel OTI n Ola@opd TwWv €eAAXIOTWY KABUOTEPNOEWV Twv OUOo
Movadwy gival TTepitTou 36 ns
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5.6 ZYMINEPAZMATA

Me BAaon Ta aTToTEAEOUATA TWV PETPAOEWYV TTOU TTPAYHATOTTOINCAUE
TTOPATNPOUME OTI TO CUCTANA HAG Eival AKPIBEC eV TAUTOXPOVA TO
TTEPIBAAAOV yIa TO XPAOTN €ival 1Mo @IAIKG OivovTag Tou TTapAaAAnAa
MEYAAEG  OuvaTdTNTEG  YyIa  KOBUOTEPAOEIC TNG TALEWG  TOu
VOVOOEUTEPOAETTTOU.
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_intersj) CD4008BMS

CMOS 4-Bit Full Adder With
Parallel Carry Out

November 1994

Features Pinout
+ High-Voltage Type (20V Rating) CD4008BMS
TOP VIEW
+ 4 Sum Outputs Plus Parallel Look-ahead Carry-Output
+ High-Speed Operation - Sum In-To-Sum Out, 160ns \J
Typ; Carry In-To-Carry Out, 5ns Typ. At VDD = 10V, a4 [1] 6] voo
CL=50pF B3 [2] 15] B4
co
+ Standardized Symmetrical Output Characteristics a3 [3] 4]
B2 [4] 13] s4
. 0, i
100% Tested For Quiescent Current At 20V a2 [5] 2] s3
+ Maximum Input Current of 1ua at 18V Over Full Pack- B1 E E S2
age-Temperature Range; Al E E s1
- 100nA at 18V and 25°C vss [E] 9] c1
+ Noise Margin (Over Full Package Temperature Range):
- 1V at VDD =5V
- 2VatVDD =10V - -
- 2.5V at VDD = 15V Logic Diagram
+ 5V, 10V and 15V Parametric Ratings
14
+ Meets All Requirements of JEDEC Tentative Standard HIGHSPEED | o
e i . PAR CARRY | (CARRY-OUT)
No. 13B, “Standard Specifications for Description of
‘B’ Series CMOS Devices” B4 0 15 l R 13
* 1 SUM ——o s4
» : Ad o >
Applications 2 ca
+ Binary Addition/Arithmetic Units A3 f 3 > SuM |12, 53
[, >
Description B2 44 — y
. . SUM |——o
CD4008BMS types consist of four full adder stages with fast | A2 o 5 S0 s2 VDD
look ahead carry provision from stage to stage. Circuitry is .6 c2
included to provide a fast “parallel-carry-out” but to permit Blo > 10
high-speed operation in arithmetic sections using several A1 g7 > SuM ° S
CD4008BMSs. * 9 1 ° !
Clo
CD4008BMS inputs include the four sets of bits to be added, (CARRY-IN)
Al t(? A4 and .B1 to B4, in addition to thg “Carry In” bit from a VDD = 16 *ALL INPUTS ARE PROTECTED Vss
previous section. CD4008BMS outputs include the four sum VSS=8 BY CMOS PROTECTION
bits, S1 to S4. In addition to the high speed “parallel-carry- B NETWORK
out” which may be utilized at a succeeding CD4008BMS
section. TRUTH TABLE
The CD4008BMS is supplied in these 16-lead outline pack-
ages: A B; Ci Co SUM
Braze Seal DIP  H4T 0 0 0 0 0
Frit Seal DIP H1F 1 0 0 0 !
ic Fl k HEW 0 1 0 0 1
Ceramic Flatpack H6 1 1 0 1 0
0 0 1 0 1
1 0 1 1 0
0 1 1 1 0
1 1 1 1 1
CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. File Number 3292

1-888-INTERSIL or 321-724-7143 | Copyright © Intersil Corporation 1999



Specifications CD4008BMS

Absolute Maximum Ratings

DC Supply Voltage Range, (VDD)
(Voltage Referenced to VSS Terminals)

Input Voltage Range, All Inputs . . ........... -0.5V to VDD +0.5V

DC Input Current, AnyOne lnput ........................ +10mA

Operating Temperature Range. . .. ............ -55°C to +125°C
Package Types D, F, K, H

Storage Temperature Range (TSTG) -65°C to +150°C

Lead Temperature (During Soldering) +265°C
At Distance 1/16 = 1/32 Inch (1.59mm = 0.79mm) from case for

-0.5V to +20V

Reliability Information

Thermal Resistance ................ Bja Bic
Ceramic DIP and FRIT Package. . . . . 80°C/W 20°C/W
Flatpack Package ................ 70°C/W 20°C/W

Maximum Package Power Dissipation (PD) at +125°C
For TA = -55°C to +100°C (Package Type D, F, K)...... 500mW
For TA = +100°C to +125°C (Package Type D, F, K) .. ... Derate

Linearity at 12mW/°C to 200mwW
Device Dissipation per Output Transistor 100mwW
For TA = Full Package Temperature Range (All Package Types)

10s Maximum Junction Temperature . . ....... .. ... . i +175°C
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
GROUP A LIMITS
PARAMETER SYMBOL CONDITIONS (NOTE 1) SUBGROUPS| TEMPERATURE MIN | MAX |UNITS
Supply Current IDD VDD =20V, VIN = VDD or GND 1 +25°C - 10 uA
2 +125°C - 1000 uA
VDD =18V, VIN = VDD or GND 3 -55°C - 10 uA
Input Leakage Current IIL VIN = VDD or GND VDD =20 1 +25°C -100 - nA
2 +125°C -1000 - nA
VDD =18V 3 -55°C -100 - nA
Input Leakage Current IIH VIN = VDD or GND VDD =20 1 +25°C - 100 nA
2 +125°C - 1000 nA
VDD =18V 3 -55°C - 100 nA
Output Voltage VOL15 |VDD =15V, No Load 1,3 +25°C, +125°C, -55°C - 50 mvV
Output Voltage VOH15 |VDD = 15V, No Load (Note 3) 1,3 +25°C, +125°C, -55°C| 14.95 - \Y
Output Current (Sink) IOL5 |VDD =5V, VOUT = 0.4V 1 +25°C 0.53 - mA
Output Current (Sink) IOL10 |VDD =10V, VOUT = 0.5V 1 +25°C 14 - mA
Output Current (Sink) IOL15 |VvDD =15V, VOUT = 1.5V 1 +25°C 3.5 - mA
Output Current (Source)| IOH5A |VDD =5V, VOUT = 4.6V 1 +25°C - -0.53 | mA
Output Current (Source)| I0H5B |VDD =5V, VOUT = 2.5V 1 +25°C - -1.8 mA
Output Current (Source)| IOH10 |VDD =10V, VOUT = 9.5V 1 +25°C - -1.4 mA
Output Current (Source)| I0H15 |VDD =15V, VOUT =13.5V 1 +25°C - -3.5 mA
N Threshold Voltage VNTH |VDD =10V, ISS =-10uA 1 +25°C -2.8 -0.7 \"
P Threshold Voltage VPTH |VSS =0V, IDD = 10uA 1 +25°C 0.7 2.8
Functional F VDD = 2.8V, VIN = VDD or GND 7 +25°C VOH>|VOL<| V
VDD = 20V, VIN = VDD or GND +25°C VDD/2 ( VDD/2
VDD =18V, VIN = VDD or GND 8A +125°C
VDD =3V, VIN = VDD or GND 8B -55°C
Input Voltage Low VIL VDD =5V, VOH > 4.5V, VOL < 0.5V 1,2,3 +25°C, +125°C, -55°C - 1.5 \%
(Note 2)
Input Voltage High VIH VDD =5V, VOH > 4.5V, VOL < 0.5V 1,2,3 +25°C, +125°C, -55°C| 3.5 - \
(Note 2)
Input Voltage Low VIL VDD =15V, VOH > 13.5V, 1,2,3 +25°C, +125°C, -55°C - 4 \
(Note 2) VOL < 1.5V
Input Voltage High VIH VDD =15V, VOH > 13.5V, 1,2,3 +25°C, +125°C, -55°C| 11 - \
(Note 2) VOL < 1.5V

NOTES: 1. All voltages referenced to device GND, 100% testing being 3.

implemented.
2. Go/No Go test with limits applied to inputs

is 0.050V max.

For accuracy, voltage is measured differentially to VDD. Limit
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Specifications CD4008BMS

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS

GROUP A LIMITS
PARAMETER SYMBOL CONDITIONS (NOTE 1, 2) SUBGROUPS | TEMPERATURE| MIN MAX | UNITS
Propagation Delay TPHL1 | VDD =5V, VIN = VDD or GND 9 +25°C - 800 ns
Sum Into Sum Out TPLHI 10, 11 +125°C, 55°C | - | 1080 | ns
Propagation Delay TPHL2 |VDD =5V, VIN = VDD or GND 9 +25°C - 740 ns
Carry In To Cum Out TPLH2 10,11 +125°C, -55°C N 999 .
Propagation Delay TPHL3 |VDD =5V, VIN = VDD or GND 9 +25°C - 400 ns
Sum In To Carry Out TPLH3 10,11 +125°C, -55°C N 540 .
Propagation Delay TPHL4 |VDD =5V, VIN = VDD or GND 9 +25°C - 200 ns
CC;:;V(')'LJO TPLR4 10, 11 +125°C, -55°C - 270 ns
Transition Time TTHL |VDD =5V, VIN = VDD or GND 9 +25°C - 200 ns
TTLH 10, 11 +125°C, -55°C - 270 ns
NOTES:
1. CL = 50pF, RL = 200K, Input TR, TF < 20ns.
2. -55°C and +125°C limits guaranteed, 100% testing being implemented.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX | UNITS
Supply Current IDD VDD =5V, VIN = VDD or GND 1,2 -55°C, +25°C - 5 uA
+125°C - 150 uA
VDD =10V, VIN = VDD or GND 1,2 -55°C, +25°C - 10 uA
+125°C - 300 uA
VDD = 15V, VIN = VDD or GND 1,2 -55°C, +25°C - 10 uA
+125°C - 600 uA
Output Voltage VOL VDD =5V, No Load 1,2 +25°C, +125°C, - 50 mV
-55°C
Output Voltage VOL VDD =10V, No Load 1,2 +25°C, +125°C, - 50 mV
-55°C
Output Voltage VOH VDD =5V, No Load 1,2 +25°C, +125°C, | 4.95 - \Y;
-55°C
Output Voltage VOH |VDD =10V, No Load 1,2 +25°C, +125°C, | 9.95 - \Y
-55°C
Output Current (Sink) IOL5 VDD =5V, VOUT = 0.4V 1,2 +125°C 0.36 - mA
-55°C 0.64 - mA
Output Current (Sink) IOL10 | VDD =10V, VOUT =0.5V 1,2 +125°C 0.9 - mA
-55°C 1.6 - mA
Output Current (Sink) IOL15 | VDD =15V, VOUT = 1.5V 1,2 +125°C 24 - mA
-55°C 4.2 - mA
Output Current (Source) IOH5A | VDD =5V, VOUT = 4.6V 1,2 +125°C - -0.36 mA
-55°C - -0.64 mA
Output Current (Source) IOH5B | VDD =5V, VOUT =2.5V 1,2 +125°C - -1.15 mA
-55°C - -2.0 mA
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Specifications CD4008BMS

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE MIN MAX UNITS
Output Current (Source) IOH10 |VvDD =10V, VOUT =9.5V 1,2 +125°C - -0.9 mA
-55°C - -1.6 mA
Output Current (Source) IOH15 |VDD =15V, VOUT = 13.5V 1,2 +125°C - 2.4 mA
-55°C - -4.2 mA
Input Voltage Low VIL VDD =10V, VOH >9V, VOL <1V 1,2 +25°C, +125°C, - 3 \Y
-55°C
Input Voltage High VIH VDD =10V, VOH >9V, VOL <1V 1,2 +25°C, +125°C, +7 - \%
-55°C
Propagation Delay Sum TPHL1 |VDD =10V 1,2,3 +25°C - 320 ns
In To Sum Out TPLHT DD = 15v 1,23 +25°C 2 230 ns
Propagation Delay Carry | TPHL2 |VDD =10V 1,2,3 +25°C - 310 ns
In To Sum Out TPLH2 IUBD = 15v 12,3 125°C - 230 ns
Propagation Delay Sum TPLH3 |VDD =10V 1,2,3 +25°C - 180 ns
In To Carry Out TPHLS bD = 15v 1,23 +25°C 2 130 ns
Propagation Delay Carry | TPHL4 |VDD =10V 1,2,3 +25°C - 100 ns
In To Carry Out TPLH4 DD = 15v 1,23 +25°C 2 80 ns
Transition Time TTHL |VDD =10V 1,2,3 +25°C - 100 ns
TTLH - IbD = 15v 12,3 125°C - 80 ns
Input Capacitance CIN Any Input 1,2 +25°C - 7.5 pF

NOTES:

1. All voltages referenced to device GND.

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized
on initial design release and upon design changes which would affect these characteristics.

3. CL =50pF, RL = 200K, Input TR, TF < 20ns.

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX | UNITS

Supply Current IDD VDD = 20V, VIN = VDD or GND 1,4 +25°C - 25 uA
N Threshold Voltage VNTH |VDD =10V, ISS =-10uA 1,4 +25°C -2.8 -0.2 \Y
N Threshold Voltage AVNTH |VDD =10V, ISS =-10uA 1,4 +25°C - =1

Delta

P Threshold Voltage VPTH |VSS =0V, IDD =10uA 1,4 +25°C 0.2 2.8 Vv
P Threshold Voltage AVPTH |VSS =0V, IDD = 10uA 1,4 +25°C - +1 \
Delta

Functional F VDD = 18V, VIN = VDD or GND 1 +25°C VOH> | VOL< \"

VDD =3V, VIN = VDD or GND VDbD/2 | VDD2
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TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX UNITS
Propagation Delay Time TPHL |VDD =5V 1,2,3,4 +25°C - 1.35x ns
TPLH +25°C
Limit

NOTES: 1. All voltages referenced to device GND.

2. CL = 50pF,

RL = 200K, Input TR, TF < 20ns.

3. See Table 2 for +25°C limit.
4. Read and Record

TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C

PARAMETER SYMBOL DELTA LIMIT
Supply Current - MSI-2 IDD = 1.0uA
Output Current (Sink) I0L5 + 20% x Pre-Test Reading
Output Current (Source) IOH5A + 20% x Pre-Test Reading

TABLE 6. APPLICABLE SUBGROUPS

MIL-STD-883
CONFORMANCE GROUP METHOD GROUP A SUBGROUPS READ AND RECORD

Initial Test (Pre Burn-In) 100% 5004 1,7,9 IDD, I0L5, IOH5A
Interim Test 1 (Post Burn-In) 100% 5004 1,7,9 IDD, I0L5, IOH5A
Interim Test 2 (Post Burn-In) 100% 5004 1,7,9 IDD, I0L5, IOH5A

PDA (Note 1) 100% 5004 1,7, 9, Deltas
Interim Test 3 (Post Burn-In) 100% 5004 1,7,9 IDD, I0L5, IOH5A

PDA (Note 1) 100% 5004 1,7, 9, Deltas
Final Test 100% 5004 2,3, 8A, 8B, 10, 11
Group A Sample 5005 1,2,3,7,8A,8B,9, 10, 11
Group B Subgroup B-5 Sample 5005 1,2,8,7,8A,8B,9, 10, 11, Deltas Subgroups 1, 2, 3, 9, 10, 11

Subgroup B-6 Sample 5005 1,7,9

Group D Sample 5005 1,2,3,8A,8B,9 Subgroups 1,2 3

NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2.

TABLE 7. TOTAL DOSE IRRADIATION

MIL-STD-883 TEST READ AND RECORD
CONFORMANCE GROUPS METHOD PRE-IRRAD POST-IRRAD PRE-IRRAD POST-IRRAD
Group E Subgroup 2 5005 1,7,9 Table 4 1,9 Table 4
TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS
OSCILLATOR

FUNCTION OPEN GROUND VvDD 9V = -0.5V 50kHz 25kHz
StaticBurn-In1 10-14 1-9,15 16
Note 1
StaticBurn-In2 10-14 8 1-7,9,15,16
Note 1
Dynamic Burn- - 8 16 10-14 2,4,6,15 1,3,5,7,9
In Note 1
Irradiation 10-14 8 1-7,9,15,16
Note 2
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TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS

OSCILLATOR
FUNCTION OPEN GROUND VDD 9V = -0.5V 50kHz 25kHz
NOTE:

1. Each pin except VDD and GND will have a series resistor of 10K = 5%, VDD = 18V = 0.5V

2. Each pin except VDD and GND will have a series resistor of 47K + 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD
=10V £ 0.5V

Typical Propagation Delay
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FIGURE 1. PROPAGATION DELAY FOR A 16 BIT ADDER (10V OPERATION)
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Typical Performance Characteristics
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Typical Performance Characteristics (Continued)
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Chip Dimensions and Pad Layouts

TP
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70 80 86
g2 | U1

79-87
(2.007-2.209)

0

4-10
(0.102-0.254)
83-9I1
(2.108-2.311)

Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensions
as indicated. Grid graduations are in mils (10 inch)

METALLIZATION: Thickness: 11kA — 14kA, AL.
PASSIVATION: 10.4kA - 15.6kA, Silane

BOND PADS: 0.004 inches X 0.004 inches MIN
DIE THICKNESS: 0.0198 inches - 0.0218 inches
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(> DALLAS DS1023

¥ SEMICONDUCTOR 8-Bit Programmable Timing Element
FEATURES PIN ASSIGNMENT
= Step sizes of 0.25 ns, 0.5 ns, 1 ns, 2 ns, 5 ns
*  On-chip reference delay N1~ 16 Vee
= Configurable as delay line, pulse width LE [ 2 15 [] OUT/OUT
modulator, or free-running oscillator QPO 3 14 [ PIs
» (Can delay clocks by a full period or more CLKP1 [ 4 13[ ] P7
* Guaranteed monotonicity D/P2 [ 5 12[] P6
» Parallel or serial programming P3[]6 11 [ MS
*  Single 5V supply P47 10 [ P5
» 16-pin DIP or SOIC package GND [ 8 9 [ REF/PWM

DS1023 300-mil DIP
DS1023S 300-mil SOIC

PIN DESCRIPTION

IN - Input

P0/Q - Parallel Input PO (parallel mode)
- Serial Data Output (serial mode)

P1/CLK - Parallel Input P1 (parallel mode)
- Serial Input Clock (serial mode)

P2/D - Parallel Input P2 (parallel mode)
- Serial Data Input (serial mode)

P3-P7 - Remaining Parallel Inputs

GND - Ground

OUT/OUT - Output
REF/PWM - Reference or PWM Output

P/S - Parallel / Serial Programming
Select

MS - Output Mode Select

LE - Input Latch Enable

Vee - Supply Voltage

DESCRIPTION
The DS1023 is an 8-bit programmable delay line similar in function to the DS1020/DS1021.

Additional features have been added to extend the range of applications:
The internal delay line architecture has been revised to allow clock signals to be delayed by up to a full

period or more. Combined with an on-chip reference delay (to offset the inherent or “step zero” delay of
the device) clock phase can now be varied over the full 0-360 degree range.
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DS1023

On-chip gating is provided to allow the device to provide a pulse width modulated output, triggered by
the input with duration set by the programmed value.

Alternatively the output signal may be inverted on chip, allowing the device to perform as a free-running
oscillator if the output is (externally) connected to the input.

PROGRAMMING
The device programming is identical to the DS1020/DS1021. Note, however, that the serial clock and
data pins are shared with three of the parallel input pins.

The P /S pin controls the same function as “Mode Select” on the DS1020/DS1021 (but with reversed
polarity). A low logic level on this pin enables the parallel programming mode. LE must be at a high
logic level to alter the programmed value; when LE is taken low the data is latched internally and the
parallel data inputs may be altered without affecting the programmed value. This is useful for
multiplexed bus applications. For hard-wired applications LE should be tied to a high logic level.

When P /S is high serial programming is enabled. LE must be held high to enable loading or reading of
the internal register, during which time the delay is determined by the previously programmed value.
Data is clocked in MSB to LSB order on the rising edge of the CLK input. Data transfer ends and the
new value is activated when LE is taken low.

PARALLEL MODE (?/S = 0)

In the PARALLEL programming mode, the output of the DS1023 will reproduce the logic state of the
input after a delay determined by the state of the eight program input pins PO - P7. The parallel inputs
can be programmed using DC levels or computer-generated data. For infrequent modification of the
delay value, jumpers may be used to connect the input pins to Vcc or ground. For applications requiring
frequent timing adjustment, DIP switches may be used. The latch enable pin (LE) must be at a logic 1 in
hardwired implementations.

Maximum flexibility is obtained when the eight parallel programming bits are set using computer-
generated data. When the data setup (tpsg) and data hold (tpug) requirements are observed, the enable pin
can be used to latch data supplied on an 8-bit bus. Latch enable must be held at a logic 1 if it is not used
to latch the data. After each change in delay value, a settling time (tgpy or tppy) is required before input
logic levels are accurately delayed.

SERIAL MODE (P/S =1)

In the SERIAL programming mode, the output of the DS1023 will reproduce the logic state of the input
after a delay time determined by an 8-bit value clocked into serial port D. While observing data setup
(tpsc) and data hold (tppc) requirements, timing data is loaded in MSB-to-LSB order by the rising edge of
the serial clock (CLK). The latch enable pin (LE) must be at a logic 1 to load or read the internal 8-bit
input register, during which time the delay is determined by the last value activated. Data transfer ends
and the new delay value is activated when latch enable (LE) returns to a logic 0. After each change, a
settling time (tgpy) is required before the delay is accurate.

As timing values are shifted into the serial data input (D), the previous contents of the 8-bit input register
are shifted out of the serial output pin (Q) in MSB-to-LSB order. By connecting the serial output of one
DS1023 to the serial input of a second DS1023, multiple devices can be daisy-chained (cascaded) for
programming purposes (Figure 1). The total number of serial bits must be eight times the number of units
daisy-chained and each group of 8 bits must be sent in MSB-to-LSB order.
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DS1023
Applications can read the setting of the DS1023 Delay Line by connecting the serial output pin (Q) to the
serial input (D) through a resistor with a value of 1 to 10 kohms (Figure 2). Since the read process is
destructive, the resistor restores the value read and provides isolation when writing to the device. The
resistor must connect the serial output (Q) of the last device to the serial input (D) of the first device of a
daisy chain (Figure 1). For serial readout with automatic restoration through a resistor, the device used to
write serial data must go to a high impedance state.

To initiate a serial read, latch enable (LE) is taken to a logic 1 while serial clock (CLK) is at a logic 0.
After a waiting time (tgqv), bit 7 (MSB) appears on the serial output (Q). On the first rising (0 --> 1)
transition of the serial clock (CLK), bit 7 (MSB) is rewritten and bit 6 appears on the output after a time
tcov. To restore the input register to its original state, this clocking process must be repeated eight times.
In the case of a daisy chain, the process must be repeated eight times per package. If the value read is
restored before latch enable (LE) is returned to logic 0, no settling time (tgpy) is required and the
programmed delay remains unchanged.

Since the DS1023 is a CMOS design, unused input pins (P3 - P7) must be connected to well-defined logic
levels; they must not be allowed to float. Serial output Q/PO should be allowed to float if unused.

CASCADING MULTIPLE DEVICES (DAISY CHAIN) Figure 1

FROM DS1023 DS1023 DS1023
gg\”(‘:’éewrm TO
D Q b Q D Q READING
OUTPUT > | P DR
STATE | |
| I
1KQ TO 10KQ
OPTIONAL FEEDBACK
RESISTOR
SERIAL READOUT Figure 2
DS1023
WRITNG 10
DEVICE WITH>—.— D Q [—@®—* READING
FLOATING DEVICE
OUTPUT
STATE
— VWVWWWW\————
1KQ TO 10KQ
FEEDBACK
RESISTOR

REFERENCE DELAY

In all delay lines there is an inherent, or “step zero”, delay caused by the propagation delay through the
input and output buffers. In this device the step zero delay can be quite large compared to the delay step
size. To simplify system design a reference delay has been included on chip which may be used to
compensate for the step zero delay. In practice this means that if the device is supplied with a clock, for
example, the minimum programmed output delay is effectively zero with respect to the reference delay.
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DS1023
For highest accuracy it is strongly recommended that the reference delay is used. Variations in input
voltage levels and transition times can significantly alter the measured delay from input to output. This
effect is totally removed if the reference delay output is used. Furthermore, adverse effects on step zero
delay caused by process temperature coefficients are also cancelled out.

—
DS1023 | oyt ' o\
————— REF f !

INPUT PULSE DURATION

The internal architecture of the DS1023 allows the output delay time to be considerably longer than the
input pulse width (see ac specifications). This feature is useful in many applications, in particular clock
phase control where delays up to and beyond one full clock period can be achieved.

MODE SELECT

The DS1023 has four possible output functions but only two output pins. The functionality of the two
output pins is determined by the Mode Select (MS) pin.

MS =0 Figure 3

- b —>:
Output Function Name Pin Number
Reference Output REF 9
Delayed Output ouT 15

OUT is a copy of the input waveform that is delayed by an amount set by the programmed values (Table
1). A programmed value of zero will still result in a non-zero delay as indicated in the Step Zero delay
specification. The signal on OUT is the same polarity as the input.

REF is a fixed reference delay. It also is a copy of the input waveform but the delay interval is fixed to a
value approximately equal to the Step Zero Value of the device (as shown in the Reference Delay
specification). In fact the device is trimmed to ensure that the Reference Delay is always slightly longer
than the Step Zero Value (by 1.5 ns typically).
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MS =1 Figure 4

-~ o—
Output Function Name Pin Number
Pulse Width Modulated Output PWM 9
Delayed and Inverted Output OouUT 15

PWM is an output triggered by the rising edge of the input waveform. After a time interval approximately
equal to the Step Zero delay of the device the PWM output will go high. The output will return to a low
level after a time interval determined by the programmed values (Table 1). Hence output pulse widths can
be obtained from (nearly) zero to the full delay range of the device. In practice the minimum output pulse
width is limited by the response time of the device to approximately 5ns. Programmed values less than
this will result in degradation of the output high level voltage until ultimately no discernible output pulse
is produced. The frequency/repetition rate of the output is determined by the input frequency. The input
pulse width can be shorter than the output pulse width, and is limited only by the minimum input pulse
width specification. The PWM function is not “re-triggerable”, subsequent input trigger pulses should
not be present until the output has returned to a low level.

OUT is an inverted copy of the input waveform that is delayed by an amount set by the programmed
values (Table 1). A programmed value of zero will still result in a non-zero delay as indicated in the Step
Zero delay specification. The OUT pin may also be externally connected to the input pin to produce a
free-running oscillator. The frequency of oscillation is determined by the programmed delay value of the
device (see Table 2).
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FUNCTIONAL BLOCK DIAGRAM Figure 5
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DELAY LINE DETAIL (CONCEPTUAL) - DS1023-200, DS1023-500 Figure 6
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DS1023

DELAY LINE DETAIL (CONCEPTUAL) - DS1023-25, DS1023-50, DS1023-100
Figure 7

i_I-N_PUTI'. _________________________________ _i
| | | | | | |
| / / / / / |
| |
| 1-,2-, 3-BIT !
- leolel.. O RO g iy
| 32.64,128 ff FIXED DELAY ARRAY 15 =2ns OUTPUT |
| (31, 63, 127 ELEMENTS) |
| ] |
I 128~, 64-, 32-LINE 1.2,3L88% l
| DECODER |
| DEVICE  SubDAC FIXED STEP |
| OPTION (BITS)  ELEMENTS  SIZE (ns) |
| FROM 8-8IT LATCH DS1023-25 3 32 025 |
| DS1023-50 2 64 050 |
L DS1023-100 1 128 1.00 ]

PART NUMBER TABLE Table 1

DELAYS RANGES AND TOLERANCE (all times measured in ns)
MAX. DELAY TIME (1)/ MINIMUM I/P

PART STEP | MAX. OUTPUT PULSE MAXIMUM MAXIMUM PULSE
NUMBER SIZE WIDTH (2) DEVIATION (3) I/P FREQ WIDTH
DS1023-025 0.25 63.75 *1 25 MHz 20
DS1023-050 | 0.50 127.5 *2 25 MHz 20
DS1023-100 1.0 255 +4 25 MHz 20
DS1023-200 2.0 510 +8 25 MHz 20
DS1023-500 5.0 1275 +20 10 MHz 50

1. In “Normal” mode (MS=0). Measured with respect to REF output. The minimum delay time is zero
(or less, by 1.5 ns typically)

2. In PWM mode (MS=1). The minimum output pulse width for reliable operation is 5 ns; programmed
values less than this may produce reduced output voltage levels or no output at all.

3. This is the deviation from a straight line drawn between the step zero value and the maximum
programmed delay time.

OSCILLATOR CONFIGURATION Table 2

STEP MINIMUM O/P MAXIMUM O/P

PART NUMBER SIZE (4) FREQUENCY (5) FREQUENCY (5)
DS1023-025 0.5 6.6 MHz 22 MHz
DS1023-050 1.0 3.6 MHz 22 MHz
DS1023-100 2.0 1.9 MHz 22 MHz
DS1023-200 4.0 0.98 MHz 22 MHz
DS1023-500 10.0 0.4 MHz 22 MHz

4. Step size in output period (in ns).

5. Maximum output frequency depends on the actual step zero delay value, worst case values are shown
in the table. The output period is given by: 2 * tp where: tp = absolute delay value.
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 8
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TEST SETUP DESCRIPTION
Figure 8 illustrates the hardware configuration used for measuring the timing parameters of the DS1023.
The input waveform is produced by a precision pulse generator under software control. Time delays are
measured by a time interval counter (20 ps resolution) connected to the output. The DS1023 serial and
parallel ports are controlled by interfaces to a central computer. All measurements are fully automated
with each instrument controlled by the computer over an IEEE 488 bus.

TEST CONDITIONS

INPUT:

Ambient Temperature:
Supply Voltage (Vcce):

Input Pulse:

Source Impedance:
Rise and Fall Time:

Pulse Width:
Period:

25°C £3°C
50V+0.1V
High=3.0V £ 0.1V
Low=0.0V 0.1V
50 ohms max.

3.0 ns max.
(measured between
0.6V and 2.4V)

500 ns

1 us

NOTE: Above conditions are for test only and do not restrict the operation of the device under other data

sheet conditions.

OUTPUT:

Output is loaded with a 74F04. Delay is measured between the 1.5V level of the rising edge of the input
signal and the 1.5V level of the corresponding edge of the output.
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin
Operating Temperature Range
Storage Temperature
Soldering Temperature

Short Circuit Output Current

-1.0V to +7.0V
0°C to 70°C

-55°C to +125°C

260°C for 10 seconds

50 mA for 1 second

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS

(OOC to 70°C; Vcc =5Vt 5%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Voltage Vce 4.75 5 5.25 \Y
High Level Input Voltage Vi 2 Ve +0.5 \Y
Low Level Input Voltage Vi -0.5 0.8 A\
Input Leakage Current
(0<V;<V¢¢) I; -1 +1 HA
Active Current Icc 30 60 mA
High Level Output Current lon -1 mA
(VCC = Mil’l, VQH = 27V)

Low Level Output Current

(VCC = Mil’l, VOL = OSV)

-Q output IoL 4 mA
-All other outputs IoL 8 mA

AC ELECTRICAL CHARACTERISTICS - CONTROL/INTERFACE
SPECIFICATIONS ALL SPEED OPTIONS

(TA= 0°C to 70°C, VCC= 5V = 5%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Serial Clock Frequency forx 10 MHz
Input Pulse Width (LE, CLK) tw 50 ns
Data Setup to Clock tpsc 30 ns
Data Hold from Clock tpHC 0 ns
Data Setup to Enable tpsE 30 ns
Data Hold from Enable tpHE 0 ns
Enable Setup to Clock tes 0 ns
Enable Hold from Clock tEn 30 ns
LE to Q Valid teQv 50 ns
LE to Q Hi-Z tEQZ 0 50 ns
CLK to Q Valid tcov 50 ns
CLK to Q Invalid tCQX 0 ns
Parallel Input to Delay Valid tppv 500 ns
Parallel Input to Delay Invalid tppx 0 ns
LE to Delay Valid tepv 500 ns
LE to Delay Invalid tEDX 0 ns
Power Up Time tpy 100 ms
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TIMING DIAGRAM: SILICON DELAY LINE Figure 9
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AC ELECTRICAL CHARACTERISTICS -

DS1023-025 Delay Specifications

(TA=0°C to 70°C; Vcc = 5V + 5%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Step Zero Delay
-absolute tbo 16.5 22 ns 1,13
-wrt REF tDREF0 -2 -1.5 0 ns 2, 14
Reference Delay tREF 18 22 ns 3,13
Delay Step Size tsTEP 0 0.25 0.75 ns 4
Maximum Delay
-absolute tDMAX 75 80 89 ns 5,13
-wrt REF tDREF 60 63.75 67.5 ns 6, 14
Delay Matching, Rising Edge -1 +1 ns 15
to Falling Edge
Integral Non-linearity
(deviation from straight line) terr -1 0 +1 ns 7
OUT Delta Delay tinvo 1 2 ns 8
IN High to PWM High tpwMo 16.5 22 ns 9,13
Minimum PWM Output
Pulse Width tpwM 5 ns 10
Minimum Input Pulse Width twi 20 ns 11
Minimum Input Period 40 ns 12
Input Rise and Fall Times tr, tr 0 1 us 16
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AC ELECTRICAL CHARACTERISTICS -

DS1023-050 Delay Specifications (Ta= 0°C to 70°C; Ve = 5V + 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES

Step Zero Delay
-absolute tpo 16.5 22 ns 1,13
-wrt REF tDREF0 -2 -1.5 0 ns 2, 14
Reference Delay tREF 18 22 ns 3,13
Delay Step Size tSTEP 0 0.5 1.5 ns 4
Maximum Delay
-absolute tDMAX 139 144 154 ns 5,13
-wrt REF tDREF 123 127.5 132 ns 6, 14
Delay Matching, Rising Edge -1 +1 ns 15
to Falling Edge
Integral Non-linearity
(deviation from straight line) terr -2 0 +2 ns 7
OUT Delta Delay tivvo 0 1 2 ns 8
IN ngh to PWM ngh tpwMo 16.5 22 ns 9, 13
Minimum PWM Output
Pulse Width tpwM 5 ns 10
Minimum Input Pulse Width twi 20 ns 11
Minimum Input Period 40 ns 12
Input Rise and Fall Times tr, te 0 1 us 16

AC ELECTRICAL CHARACTERISTICS -

DS1023-100 Delay Specifications (Ta=0°C —70°C; Vcc = 5V + 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES

Step Zero Delay
-absolute tbo 16.5 22 ns 1,13
-wrt REF tDREFO -2 -1.5 0 ns 2, 14
Reference Delay tREF 18 22 ns 3,13
Delay Step Size tsTEP 0 1 1.5 ns 4
Maximum Delay
-absolute tOMAX 262 272 285 ns 5,13
-wrt REF tDREF 247 255 263 ns 6, 14
Delay Matching, Rising Edge -1 +1 ns 15
to Falling Edge
Integral Non-linearity terr -4 0 +4 ns 7
(deviation from straight line)
OUT Delta Delay tinvo 0 1 2 ns 8
IN High to PWM High tpwMo 16.5 22 ns 9,13
Minimum PWM Output
Pulse Width tpwM 5 ns 10
Minimum Input Pulse Width twi 20 ns 11
Minimum Input Period 40 ns 12
Input Rise and Fall Times tr, te 0 1 us 16
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AC ELECTRICAL CHARACTERISTICS -
DS1023-200 Delay Specifications

(TA =0°C - 70°C, Vcc =5V =+ 5%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Step Zero Delay
-absolute tpo 16.5 22 ns 1,13
-wrt REF tDREF0 -2 -1.5 0 ns 2, 14
Reference Delay tREF 18 22 ns 3,13
Delay Step Size tsTEP 1.5 2 2.5 ns
Maximum Delay
-absolute tDMAX 509 527 548 ns 5,13
-wrt REF tDREF 494 510 526 ns 6, 14
Delay Matching, Rising Edge -1 +1 ns 15
to Falling Edge
Integral Non- linearity
(deviation from straight line) terr -8 0 +8 ns 7
OUT Delta Delay tivvo 0 1 2 ns 8
IN ngh to PWM ngh tpwMo 16.5 22 ns 9, 13
Minimum PWM Output
Pulse Width tpwM 5 ns 10
Minimum Input Pulse Width twi 20 ns 11
Minimum Input Period 40 ns 12
Input Rise and Fall Times tr, te 0 1 us 16

AC ELECTRICAL CHARACTERISTICS -
DS1023-500 Delay Specifications

(TA =0°C - 70°C, Vcc =5V = 5%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Step Zero Delay
-absolute tpo 16.5 22 ns 1,13
-wrt REF tbREFO -2 -1.5 0 ns 2, 14
Reference Delay tREF 18 22 ns 3,13
Delay Step Size tSTEP 4 5 6 ns
Maximum Delay
-absolute tDMAX 1250 1292 1337 ns 5,13
-wrt REF tDREF 1235 1275 1315 ns 6, 14
Delay Matching, Rising Edge -1 +1 ns 15
to Falling Edge
Integral Non- linearity
(deviation from straight line) terr -20 0 +20 ns 7
OUT Delta Delay tinvo 0 1 2 ns 8
IN High to PWM High tpwMo 16.5 22 ns 9,13
Minimum PWM Output
Pulse Width tpwM 5 ns 10
Minimum Input Pulse Width twi 50 ns 11
Minimum Input Period 100 ns 12
Input Rise and Fall Times te, tr 0 1 us 16
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DS1023

NOTES:

1.
2.

10.

11.

12.

13.

14.
15.

16.

Delay from input to output with a programmed delay value of zero.

This is the relative delay between REF and OUT. The device is trimmed such that when programmed
to zero delay the OUT output will always appear before the REF output. This parameter is
numerically equal to tpo-trgr. (See Figure 15).

The reference delay is closely matched to the step zero delay to allow relative timings down to zero or
less.

This is the worst case condition when the SubDAC switches from its maximum to minimum value.
All other steps are 0.5 Isb. This comment does not apply to -200 and -500 devices which do not use
a SubDAC. (See Figure 14)

This is the actual measured delay from IN to OUT. This parameter will exhibit greater temperature
variation than the relative delay parameter.

This is the actual measured delay with respect to the REF output. This parameter more closely
reflects the programmed delay value than the absolute delay parameter. (See Figure 15).

This is the maximum deviation from a straight line response drawn between the step zero delay and
the maximum programmed delay. Therefore it is indicative of the maximum error in the measured
delay versus the programmed delay with respect to the REF output. The absolute delay measurement
from IN to OUT will in addition have an offset error equal to the step zero delay and its tolerance.
(See Figure 13).

Change in delay value when the inverted output is selected instead of the normal, non-inverting,
output.

In PWM mode the delay between the rising edge of the input and the rising edge of the output.

The minimum value for which the PWM pulse width should be programmed. Narrower pulse widths
may be programmed but output levels may be impaired and ultimately no output pulse will be
produced.

This is the minimum allowable interval between transitions on the input to assure accurate device
operation. This parameter may be violated but timing accuracy may be impaired and ultimately very
narrow pulse widths will result in no output from the device.

This parameter applies to normal delay mode only. When a 50% duty cycle input clock is used this
defines the highest usable clock frequency. When asymmetrical clock inputs are used the maximum
usable clock frequency must be reduced to conform to the minimum input pulse width requirement. In
PWM mode the minimum input period is equal to the step zero delay and the programmed delay
(tpo + tp).

Measured from rising edge of the input to the rising edge of the output (tpr).
From rising edge to rising edge.

This is the difference in measured delay between rising edge (input to output), tpr and falling edges
(input to output), tpp.

Faster rise and fall times will give the greatest accuracy in measured delay. Slow edges (outside the
specification maximum) may result in erratic operations.
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DS1023

TERMINOLOGY

Period: The time elapsed between the leading edge of the first pulse and the leading edge of the
following pulse.

twi (Pulse Width): The elapsed time on the pulse between the 1.5V point on the leading edge and the 1.5V
point on the trailing edge, or the 1.5V point on the trailing edge and the 1.5V point on the leading edge.

trise (Input Rise Time): The elapsed time between the 20% and the 80% point on the leading edge of the
input pulse.

traLL (Input Fall Time): The elapsed time between the 80% and the 20% point on the trailing edge of the
input pulse.

to (Time Delay): The elapsed time between the 1.5V point on the edge of an input pulse and the 1.5V
point on the corresponding edge of the output pulse.

TIMING DIAGRAM: NON-LATCHED PARALLEL MODE
(P/S = 0, LE = 1) Figure 10

PARALLEL

INPUTS PREVIOUS VALUE NEW VALUE
PO-P7
tppx trov
D'Ermg PREVIOUS VALUE NEW VALUE

TIMING DIAGRAM: LATCHED PARALLEL MODE (P/S = 0) Figure 11

Ew

e N\
ENABLE —/ \

(LE)

tpsg — DHE
PO-P7

—

DY PREVIOUS VALUE NEW VALUE
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TIMING DIAGRAM: SERIAL MODE (P/S = 1) Figure 12

g

ENABLE
(LE)

. fow _, tow
CLOCK /_S
(CLK) %A / ‘:*\_/ W
tosc toHe
tegv tcav re— teqz
o~ ———\
SERIAL L/ :‘( - , %
—_—— OLDBIT7 OLDBIT6 OLDBITO b-———a——
INP(lg; 4\__ N\ kb // —_——
[ tepv
tepx —
DErlI-ﬁE PREVIOUS VALUE VAHJVE

DELAY vs PROGRAMMED VALUE Figure 13

SERIAL
INPUT
(0}

IDEAL RESPONSE

ACTUAL RESPONSE
(EXAGGERATED)

DELAY
TIME

(measured)

SEE DETAILED
RESPONSE CHARACTERISTICS

STEP

|
I
I
|
|
I
|
l
|
l
|
!
[
l
|
[
55

0 2
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DETAILED RESPONSE CHARACTERISTICS Figure 14

A DS1023-025 A DS1023-050
oMl - - - - - M) - - - - - - - - - - -
IDEAL -——->// tstep IDEAL -—-7/ tsTEP
RESPONSE RESPONSE )
DELAY “ DELAY i
(ns) (ns) s
s
v
SubDAC s SubDAC
2n VALUE (lsb's) 2n VALUE (lsb's)
>
012 34567 0 0 1 2 3 0
A DS1023-200 DS1023-500
2(n+1) A
T J M 5 5(n+2)
IDEAL —u, "
DELAY RESPONSE
DELAY (ns) s
(ns) e
24 - - - - - - - - s
v
pd SUbDAC i
2n VALUE (jsb's) 2n 5
»> T s — on
o 1 0 >
n n+1 n+2

DELAY PARAMETERS Figure 15
DELAYA

NOTES:

1. The device is trimmed such that tprer= 255 * (nominal step size).
2. Since tpo is trimmed to be less than trgg, the actual step size will be slightly above the nominal value.

3. Consequently the range of absolute delay values (tpmax-tpo) Will also exceed the nominal range by an
amount equal to tprgro.

16 of 16
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Description Mechanical Dimensions .
JEDEG .205 1.00 Min.
H——— — ¥4 +
D0-41 160 92
080 T ©
107 .031 typ. e
N
Y
Features g
H LOW STORED CHARGE; MAJORITY
= EXTREMELY LOWV, CARRIER CONDUCTION -~
H LOW POWER LOSS — HIGH EFFICIENCY ® MEETS UL SPECIFICATION 94V-0
Electrical Characteristics @ 25°C. IN5817, 18 & 19 Series Units
Maximum Ratings IN5817 IN5818 IN5819
Peak Repetitive Reverse Voltage...Vyg, 20 30 40 Volts
Working Peak Reverse Voltage...Vy,,, 20 30 40 Volts
DC Blocking Voltage...V,, 20 30 40 Volts
RMS Reverse Voltage...V, . 14 21 28 Volts
Average Forward Rectified Current..l,,, s 1.0 s Amps
@ T,=55°C
Non-Repetitive Peak Forward Surge Current...lg, ..o, 25 e Amps
@ Rated Load Conditions, %2 Wave, 60 HZ, T = 75°C
Forward Voltage...V, 450 .550 .600 Volts
@|_=3.0 Amps
DC Reverse Current...|,
@ Rated DC Blocking Voltage T= 25°C 1.0 e mAmps
T=100°C s 10 mAmps
Typical Junction Capacitance...C, 110 < e A0 > pF
Operating & Storage Temperature Range...T) Toe s 6510 125 o °C
Typiggl Revgrse chgrac}erislics Instantaneous Forward Characteristics Typical Junction Capacitance
20 [ IN5817 Z
2 - TJ:125”C 10 " A
E 10 Ec== = = 717 Rl = 1M5817
- BeeeereT A = A i
N = S e s a7 200 e L] -
= ERn =R H = L inseie w100 = -
S 10 ma = F7 = UEEEE
2 AERPSaE=E S Hif 50 SBT3
14 ot T= 25°C AL S
@ - = = S T
2 - =+ Il 10 T
o« PGS0 20 a6 60 80100120 A 3.5.7.9141 1.7 1.9 5 1.0 10 100
Reverse Voltage (Volts) Forward Voltage (Volts) Reverse Voltage (V) - Volts

Page 7-3



19-0269; Rev 0; 9/94

N A X1/

5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

General Description

The MAX603/MAX604 low-dropout, low quiescent cur-
rent, linear regulators supply 5V, 3.3V, or an adjustable
output for currents up to 500mA. They are available in a
1.8W SO package. Typical dropouts are 320mV at 5V
and 500mA, or 240mV at 3.3V and 200mA. Quiescent
currents are 15pA typ and 35pA max. Shutdown turns
off all circuitry and puts the regulatorin a 2pA off mode.
A unique protection scheme limits reverse currents
when the input voltage falls below the output. Other fea-
tures include foldback current limiting and thermal
overload protection.

The output is preset at 3.3V for the MAX604 and 5V for
the MAX603. In addition, both devices employ Dual
Mode™ operation, allowing user-adjustable outputs
from 1.25V to 11V using external resistors. The input
voltage supply range is 2.7V to 11.5V.

The MAX603/MAX604 feature a 500mA P-channel
MOSFET pass transistor. This transistor allows the
devices to draw less than 35pA over temperature, inde-
pendent of the output current. The supply current
remains low because the P-channel MOSFET pass tran-
sistor draws no base currents (unlike the PNP transis-
tors of conventional bipolar linear regulators). Also,
when the input-to-output voltage differential becomes
small, the internal P-channel MOSFET does not suffer
from excessive base current losses that occur with sat-
urated PNP transistors.

Applications

5V and 3.3V Regulators

1.25V to 11V Adjustable Regulators
Battery-Powered Devices

Pagers and Cellular Phones
Portable Instruments
Solar-Powered Instruments

Typical Operating Circuit

Features
4 500mA Output Current, with Foldback Current
Limiting
4 High-Power (1.8W) 8-Pin SO Package

Dual Mode™ Operation: Fixed or Adjustable
Output from 1.25V to 11V

Large Input Range (2.7V to 11.5V)

Internal 500mA P-Channel Pass Transistor
15uA Typical Quiescent Current

2uA (Max) Shutdown Mode

Thermal Overload Protection
Reverse-Current Protection

<*

* & & & o o

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX603CPA 0°C to +70°C 8 Plastic DIP
MAX603CSA 0°C to +70°C 850
MAX603C/D 0°C to +70°C Dice*
MAXG603EPA -40°C to +85°C 8 Plastic DIP
MAXG03ESA -40°C to +85°C 850
MAX603MJA -55°C to +125°C 8 CERDIP**
MAX604CPA 0°C to +70°C 8 Plastic DIP
MAX604CSA 0°C to +70°C 850
MAX604C/D 0°C to +70°C Dice*
MAXGO4EPA -40°C to +85°C 8 Plastic DIP
MAX604ESA -40°C to +85°C 850
MAX604MJA -55°C to +125°C 8 CERDIP**

* Dice are tested at T4 = +25°C, DC parameters only.
“* Contact factory for availability.

Pin Configuration

L IN out OUTPUT
MAXIV VOLTAGE
MAX603
__i MAX604
— + OFF +
BATTERY T— Cin OFF Cout
10uF 10uF
GND SET

TOP VIEW
N 4
N [1 5] our
GND |Z MAXIV zl GND
oo (5] Waaos  [o) G0
OFF [4 5] SET
DIP/SO

™ Dual Mode is a trademark of Maxim Integrated Products.

MAXI

Maxim Integrated Products 1

Call toll free 1-800-998-8800 for free samples or literature.
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MAX603/MAX604

5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (IN or OUTto GND)...eoevvevreennnne -0.3Vto +12V Operating Temperature Ranges
Output Short-Circuit Duration ......c..ccoeeveeeiiiieeiieeeceee e 1 min MAXBO_C_A . e 0°C to +70°C
Continuous Qutput CUIrent.......coovveeiieeeecee s 600mA MAXGBO_E_A ..o -40°C to +85°C
SET, OFF Input Voltages ......ccccveevevevennene. -0.3V to the greater of MAXGBO_MUA .o -55°C to +125°C
(IN + 0.3V)or (OUT + 0.3V) Junction TemMpPerature ....oocveeeee e +150°C
Continuous Power Dissipation (Tp = +70°C) Storage Temperature Range .......coceeeevveeecnneenns -65°C to +160°C
Plastic DIP (derate 9.09mW/°C above +70°C) ............ 727TmW Lead Temperature (soldering, 10S€C) ..ccocvvevvvevveerirennen, +300°C
SO (derate 23.6mW/°C above +70°C) ..c.ccccvevveviiiererinnnne 1.8W
CERDIP (derate 8.00mW/°C above +70°C)................. 640mW

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(VIN = 6V (MAX603) or 4.3V (MAX604), Ciy = CouT = 10uF, OFF = V|, SET = GND, Ty = Tmin to Tmax, unless otherwise noted.
Typical values are at Ty = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX60_C 2.7 11.5
Input Voltage Vin SET = OUT, RL = 1kQ MAX60_E 2.9 11.5 v
MAX60_M 3.0 11.5
louT = 20pA to 500mA,
6.0V < Viy < 11.5V MAX603 4.75 5.00 5.25
Output Voltage (Note 2) Vourt | 2007 0 300mA v
ouT = pA 10 mA,
43V < Vi < 11.5V MAX604 3.15 3.30 3.45
MAX603C/E 60 100
. loyt = TmA to 500mA
Load Regulation AVLDR MAX603M 150 mV
lout = TmA to 300mA MAX604 30 100
Line Regulation AVLNR | (VouT + 0.5V) = ViNy = 11.5V, lguT = 25mA 7 40 mV
| =
ouT = 200mA MAXG03 130 220
louT = 500mA 320 550
Dropout Voltage (Note 3) AVpo mV
louT = 200mA 240 410
MAX604
louTt = 400mA 480 820
) MAX60_C/E 15 35
Quiescent Current lq 3.0V<=V|n=11.5V, SET = OUT pA
MAX60_M 40
OFF < 0.4V Rl - 1k MAX60_C 0.01 2
) =< 0.4V, RL = 1k,
OFF Quiescent Current lq OFF (Vout + 1V) = Viy < 11.5V MAX60_E 10 pA
MAX60_M 20
MAX60_C
Minimum Load Current louTmin | Vin = 11.5V, SET = OUT MAX60_E 6 pA
MAX60_M 20
Foldback Current Limit Vout < 0.8V 350
ILim mA
(Note 4) Vout > 0.8V and Vy - Vout > 0.7V 1200
Thermal Shutdown Temperature Tsp 160 °C
Thermal Shutdown Hysteresis ATsD 10 °C
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5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators
ELECTRICAL CHARACTERISTICS (continued)

(VN = 6V (MAX603) or 4.3V (MAX604), Ciy = CouT = 10pF, OFF = Vn, SET = GND, Ty = Tmin to TmaX, unless otherwise noted.
Typical values are at Ty = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Reverse-Current Protection Vourt = 4.5V MAX603 6 20
AVRTH mV
Threshold (Note 5) VouT = 3.0V MAX604 6 20
Vin = 0V, V 4.5V (MAX603) MAX60.C il 19
IN = , VOUT = 4.
Reverse Leakage Current IRVL Vour = 3.0V (MAX604) MAX60_E 20 HA
MAX60_M 100
Start-Up Overshoot VoSH RL = 1kQ, CouT = 10pF, OFF rise time < 1ps 2 %VouT
) . . VIN = 9V, RL = 18Q, VO FF switched from
Time Required to Exit Shutdown| tSTART OV to Vi, time from 0% to 95% of VouT 200 us
Forinternal feedback 80 30
Dual-Mode SET Threshold VSET TH mV
For external feedback 150 80
SET Reference Voltage VSET SET = OUT, RL = 1kQ 1.16 1.20 1.24 v
SET Input Leakage Current ISET VseT = 1.5V or OV +0.01 £10 nA
v 15V v o\ MAX60_C 0.01 2
IN = 11.9V, VouT = 2V,
OUT Leakage Current lOUT LKG SET = OUT MAX60_E 6 pA
MAX60_M 20
ViLoFF | Off 0.4
_ On, SET = OUT, V|n = 4V 2.0
FF Threshold Voltage _ V
ViHOFF | On, SET = OUT, V| = 6V 3.0
On, SET = OUT, V|ny = 11.5V 4.0
OFF Input Leakage Current I[OFF VOEF = Viny or GND +0.01 +10 nA
. 10Hz to 10kHz, SET = OUT, R = 1k,
Output Noise (Note 6) en CouT = 10pF 250 uVRMS

Note 1: Electrical specifications are measured by pulse testing and are guaranteed for a junction temperature (Ty) equal to the
operating temperature range. C and E grade parts may be operated up to a Ty of +125°. Expect performance similar to
M grade specifications. For Ty between +125°C and +150°C, the output voltage may drift more.

Note 2: (Vi - VourT) is limited to keep the product (louT x (VIN - VouT)) from exceeding the package power dissipation limits.

Note 3: Dropout Voltage is (VinN - VouT) when Vour falls to 100mV below its nominal value at Viy = VouT + 2V. For example, the
MAX603 is tested by measuring the Vout at Viy = 7V, then V|y is lowered until VoyT falls 100mV below the measured value.
The difference (Vin - VouT) is then measured and defined as AVpo.

Note 4: Foldback Current Limit was characterized by pulse testing to remain below the maximum junction temperature.

Note 5: The Reverse-Current Protection Threshold is the output/input differential voltage (Vout - Vin) at which reverse-current
protection switchover occurs and the pass transistor is turned off.

Note 6: Noise is tested using a bandpass amplifier with two poles at 10Hz and two poles at 10kHz.

MAXIM 3
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MAX603/MAX604

NORMALIZED OUTPUT VOLTAGE

5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

Typical Operating Characteristics

(Vin = 7V for MAX603, Vin = 5.3V for MAX604, OFF = Vi, SET = GND, Ciy = Cout = 10pF, R = 1kQ, Ty = +25°C, unless otherwise noted.)

NORMALIZED OUTPUT VOLTAGE (%)
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5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

Typical Operating Characteristics (continued)
(Vin = 7V for MAX603, VN = 5.3V for MAX604, OFF = V|y, SET = GND, Ciy = CouT = 10puF, RL = 1k, Ty = +25°C, unless otherwise noted.)

OVERSHOOT AND TIME
LOAD-TRANSIENT RESPONSE EXITING SHUTDOWN MODE

JREE 2 BTN

i
i
i

MAX603

Vour=5V

2ms/div 500us/div

A: OFF PIN VOLTAGE (1V/div)
RISE TIME = 13us

B: MAX603 OUTPUT VOLTAGE (1V/div)
DELAY =4.936ms, OVERSHOOT = 1%, RISE TIME = 55us

A: OUTPUT VOLTAGE (100mV/div)
B: loyr = 500mA (HIGH), lour = 5mA (LOW)

Pin Description

PIN NAME DESCRIPTION

1 IN Regulator Input. Supply voltage can range from 2.7V to 11.5V.

Ground. These pins function as heatsinks, only in the SOIC package. All GND pins must be soldered to the

2,3,6,7 GND circuit board for proper power dissipation. Connect to large copper pads or planes to channel heat from the IC.

4 OFF Shutdown, active low. Switch logic levels in less than 1us with the high level above the OFF threshold.
Feedback for Setting the Output Voltage. Connectto GND to set the output voltage to the preselected 3.3V
5 SET . 8 )
or 5V. Connectto an external resistor network for adjustable output operation.
8 out Regulator Output. Fixed or adjustable from 1.25V to 11.0V. Sources up to 500mA for input voltages above 4V.

| mmam
* ® IN  MAX603 OUT Vour
2| maxeos
GND GND
v
W+ + 31 anp GND
_ Cin A
T T"’“F oFF SET

Figure 1. Test Circuit

MAXIM 5
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MAX603/MAX604

5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

IN *
-- C;/S SHUTDOWN

(@]
MOSFET DRIVER
WITH FOLDBACK —i REVERSE
CURRENT LIMIT —P CURRENT
- ERROR AMP |_ PROTECTION
= | sHutDown
OFF — " LoGic
| +
o ® ouT
o . SET
I
|_ R1
120 |
— | REFERENCE DUAL-MODE
|| THERMAL COMPARATOR +
SENSOR = 80mv R2 MAXIM
GND o i MAX603
- - MAX604

Figure 2. Functional Diagram

Detailed Description

The MAX603/MAX604 are low-dropout, low-quiescent-
current linear regulators designed primarily for battery-
powered applications. They supply an adjustable 1.25V
to 11V output or a preselected 5V (MAX603) or 3.3V
(MAX604) output for load currents up to 500mA. As
illustrated in Figure 2, they consist of a 1.20V reference,
error amplifier, MOSFET driver, P-channel pass transis-
tor, dual-mode comparator, and internal feedback volt-
age divider.

The 1.20V bandgap reference is connected to the error
amplifier's inverting input. The error amplifier compares
this reference with the selected feedback voltage and
amplifies the difference. The MOSFET driver reads the
error signal and applies the appropriate drive to the P-
channel pass transistor. If the feedback voltage is lower
than the reference, the pass transistor gate is pulled
lower, allowing more current to pass and increasing the
output voltage. If the feedback voltage is too high, the
pass transistor gate is pulled up, allowing less current
to pass to the output.

The output voltage is fed back through either an internal
resistor voltage divider connected to the OUT pin, or an
external resistor network connected to the SET pin. The
dual-mode comparator examines the SET voltage and
selects the feedback path used. If SET is below 80mV,
internal feedback is used and the output voltage is regulat-
ed to 5V for the MAX603 or 3.3V for the MAX604.
Additional blocks include a foldback current limiter, reverse
current protection, thermal sensor, and shutdown logic.

Internal P-Channel Pass Transistor
The MAX603/MAX604 feature a 500mA P-channel
MOSFET pass transistor. This provides several advan-
tages over similar designs using PNP pass transistors,
including longer battery life.

The P-channel MOSFET requires no base drive, which
reduces quiescent current considerably. PNP based
regulators waste considerable amounts of current in
dropout when the pass transistor saturates. They also
use high base-drive currents under large loads. The
MAX603/MAX604 do not suffer from these problems
and consume only 15pA of quiescent current under
light and heavy loads, as well as in dropout.

MAXIN




5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

Output Voltage Selection
The MAX603/MAX604 feature dual-mode operation. In
preset voltage mode, the output of the MAX603 is set to
5V and the output of the MAX604 is set to 3.3V using
internal, trimmed feedback resistors. Select this mode
by connecting SET to ground.

In adjustable mode, an output between 1.25V and 11V
is selected using two external resistors connected as a
voltage divider to SET (Figure 3). The output voltage is
set by the following equation:

R1
Vout = Vser(1 + —
ouT SET( + RQ)

where VST = 1.20V. To simplify resistor selection:

R1 = RZ(M_1)
VsET

Since the input bias current at SET is nominally zero,
large resistance values can be used for R1 and R2 to
minimize power consumption without losing accuracy. Up
to 1.5MQ is acceptable for R2. Since the VSET tolerance
is less than +40mV, the output can be set using fixed
resistors instead of trim pots.

In preset voltage mode, impedances between SET and
ground should be less than 10kQ2. Otherwise, spurious
conditions could cause the voltage at SET to exceed
the 80mV dual-mode threshold.

o Shutdown
A low input on the OFF pin shuts down the MAX603/
MAX604. In the off mode, the pass transistor, control
circuit, reference, and all biases are turned off, reduc-
ing the supply current below 2pA. OFF should be con-
nected to IN for normal operation.

Use a fast comparator, Schmitt trigger, or CMOS or TTL
logic to drive the OFF pin in and out of shutdown. Rise
times should be shorter than 1ps. Do not use slow RC
circuits, leave OFF open, or allow the input to linger
between thresholds; these measures will prevent the
output from jumping to the positive supply rail in
response to an indeterminate input state.

Since the OFF threshold varies with input supply volt-
age (see Electrical Characteristics), do not derive the
drive voltage from 3.3V logic. With V| at 11.5V, the
high OFF logic level needs to be above 4V.

Foldback Current Limiting
The MAX603/MAX604 also include a foldback current
limiter. It monitors and controls the pass transistor’s
gate voltage, estimating the output current and limiting
itto 1.2A for output voltages above 0.8V and Vy - Vour

MAXIM

OUTPUT
VOLTAGE

o IN out
MNAXAM »
MAX603
i +  MAX604

r Cin OFF SET Cour § RL
BATTERY [0.1uFto 10uF

10uF GND

Figure 3. Adjustable Output Using External Feedback Resistors

> 0.7V. For V| - Vgyt < 0.7V (dropout operation), there
is no current limit. If the output voltage drops below
0.8V, implying a short-circuit condition, the output cur-
rent is limited to 350mA. The output can be shorted to
ground for one minute without damaging the device if
the package can dissipate Vyy x 350mA without
exceeding Ty = +150°C.

Thermal Overload Protection
Thermal overload protection limits total power dissipa-
tion in the MAX603/MAX604. When the junction temper-
ature exceeds T; = +160°C, the thermal sensor sends a
signal to the shutdown logic, turning off the pass tran-
sistor and allowing the IC to cool. The thermal sensor
will turn the pass transistor on again after the IC’s junc-
tion temperature cools by 10°C, resulting in a pulsed
output during thermal overload conditions.

Thermal overload protection is designed to protect the
MAX603/MAX604 in the event of fault conditions. For
continual operation, the absolute maximum junction tem-
perature rating of Ty = +150°C should not be exceeded.

Operating Region and Power Dissipation
Maximum power dissipation of the MAX603/MAX604
depends on the thermal resistance of the case and cir-
cuit board, the temperature difference between the die
junction and ambient air, and the rate of air flow. The
power dissipation across the device is P = lgyt (Vv -
VouT)- The resulting maximum power dissipation is:

( (TJ - TA) \
({006 + 08a))

where (T; - Tp) is the temperature difference between
the MAX603/MAX604 die junction and the surrounding

Pmax =

FO9XVIN/EOIXVIN



MAX603/MAX604

5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

POWER DISSIPATION vs.
GROUND PAD AREA
1.8 i
1 7 / f/ %
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8
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w
2 14 D% MAX603, Vour = 5V
o 13 / 8-PIN SO PACKAGE
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(a1
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1.1 Ty=+125°C
Ta=+25°C STILL AIR
1.0 L
0.2 1 10 20 (in?)
1.3 6.5 65 130 (cm?)

COPPER GROUND PAD AREA

Figure 4. Typical Maximum Power Dissipation vs. Ground Pad
Size.

air, JB (or 64¢) is the thermal resistance of the package
chosen, and 6Ba is the thermal resistance through the
printed circuit board, copper traces and other materials
to the surrounding air. The 8-pin SOIC package for the
MAX603/MAX604 features a special lead frame with a
lower thermal resistance and higher allowable power
dissipation. The thermal resistance of this package is
0JB = 42°C/W, compared with 6yg = 110°C/W for an 8-
pin plastic DIP package and 6yg = 125°C/W for an 8-pin
ceramic DIP package.

The GND pins of the MAX603/MAX604 SOIC package
perform the dual function of providing an electrical con-
nection to ground and channeling heat away. Connect
all GND pins to ground using a large pad or ground
plane. Where this is impossible, place a copper plane
on an adjacent layer. The pad should exceed the
dimensions in Figure 4.

Figure 4 assumes the IC is an 8-pin SOIC package, is
soldered directly to the pad, has a +125°C maximum
junction temperature and a +25°C ambient air tempera-
ture, and has no other heat sources. Use larger pad
sizes for other packages, lower junction temperatures,
higher ambient temperatures, or conditions where the IC
is not soldered directly to the heat-sinking ground pad.

The MAX603/MAX604 can regulate currents up to
500mA and operate with input voltages up to 11.5V, but
not simultaneously. High output currents can only be
sustained when input-output differential voltages are

8

MAXIMUM OUTPUT CURRENT vs. SUPPLY VOLTAGE
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Figure 5. Power Operating Regions: Maximum Qutput Current
vs. Differential Supply Voltage

low, as shown in Figure 5. Maximum power dissipation
depends on packaging, board layout, temperature, and
air flow. The maximum output current is:

Puax x (Ty - Ta)
(Mn - Vout) x 100°C

IOUT(max)

where PmAX is derived from Figure 4.

Reverse-Current Protection
The MAX603/MAX604 has a unique protection scheme
that limits reverse currents when the input voltage falls
below the output. It monitors the voltages on IN and
0UT and switches the IC’s substrate and power bus to

MAXIN




5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

* IN ouT OUTPUT
MAAM VOLTAGE
_I+ MAX603
il + ___MAX604 i
BATTERY T— Cin OFF Cour
10uF
GND  SET

Figure 6. 3.3V or 5V Linear-Regulator Application

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY

90 .
% T TTmE
lour=1mA |ILLL|lI1
70
60 ) / /
2 50 \.. A
£ 4 &f /
a \ A
30 LA
20 fvin=1Vpyp loyr=100mA L[]
FOR f < 400kHz
10 Cin = OuF W
Coyt = 10uF

0

100 10" 102 103 104 105 106
FREQUENCY (Hz)

Figure 7. Power-Supply Rejection Ratio vs. Ripple Frequency

the more positive of the two. The control circuitry can
then remain functioning and turn the pass transistor off,
limiting reverse currents back through the device. This
feature allows a backup regulator or battery pack to
maintain Vgoyt when the supply at IN fails.

Reverse-current protection activates when the voltage
on IN falls 6mV (20mV maximum) below the voltage on
OUT. Before this happens, currents as high as several
milliamperes can flow back through the device. After
switchover, typical reverse currents are limited to
0.01pA for as long as the condition exists.

MAXIM

Applications Information

Figure 6 illustrates the typical application for the
MAX603/MAX604.

Capacitor Selection and
Regulator Stability
Normally, use 0.1pF to 10pyF capacitors on the input
and 10pF on the output of the MAX603/MAX604. The
larger input capacitor values provide better supply-
noise rejection and line-transient response. Improve
load-transient response, stability, and power-supply
rejection by using large output capacitors. For stable
operation over the full temperature range and with load
currents up to 500mA, 10pF is recommended. Using
capacitors smaller than 3.3pF can result in oscillation.

Noise
The MAX603/MAX604 exhibit 3mVp-p to 4mVp-p of
noise during normal operation. This is negligible in most
applications. When using the MAX603/MAX604 in appli-
cations that include analog-to-digital converters of
greater than 12 bits, consider the ADC's power-supply
rejection specifications. Refer to the output noise plot in
the Typical Operating Characteristics.

PSRR and Operation from Sources
Other than Batteries
The MAX603/MAX604 are designed to deliver low
dropout voltages and low quiescent currents in battery-
powered systems. Achieving these objectives requires
trading off power-supply noise rejection and swift
response to supply variations and load transients.
Power-supply rejection is 80dB at low freqencies and
rolls off above 10Hz. As the frequency increases above
10kHz, the output capacitor is the major contributor to
the rejection of power-supply noise (Figure 7). Do not
use power supplies with ripple above 100kHz, especial-
ly when the ripple exceeds 100mVp-p. When operating
from sources other than batteries, improved supply-
noise rejection and transient response can be achieved
by increasing the values of the input and output capaci-
tors, and through passive filtering techniques. The
Typical Operating Characteristics show the MAX603/
MAX604 supply and load-transient responses.

Transient Considerations
The Typical Operating Characteristics show the
MAX603/MAX604 load-transient response. Two compo-
nents of the output response can be observed on the
load-transient graphs—a DC shift from the output imped-
ance due to the different load currents, and the transient
response. Typical transients for step changes in the load
current from 5mA to 500mA are 0.2V. Increasing the out-
put capacitor's value attenuates transient spikes.

FO9XVIN/EOIXVIN
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5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

Input-Output (Dropout) Voltage
A regulator's minimum input-output voltage differential,
or dropout voltage, determines the lowest usable supply
voltage. In battery-powered systems, this will determine
the useful end-of-life battery voltage. Because the
MAX603/MAX604 use a P-channel MOSFET pass tran-
sistor, their dropout voltage is a function of g ) multi-
plied by the load current (see Electrical Characteristics).

Quickly stepping up the input voltage from the dropout
voltage can result in overshoot. This occurs when the
pass transistor is fully on at dropout and the IC is not
given time to respond to the supply voltage change.
Prevent this by slowing the input voltage rise time.

10

Chip Topography
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5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

Package Information

E oI INCHES MILLIMETERS
MIN | MAX | MIN | MAX
D - E{ —— A - 0.200 - 5.08
i A1 | 0.015 - 0.38 -
+ A A3 A2 | 0125 | 0175 | 3.18 | 4.45
A A2 * f A3 | 0055 | 0.080 | 1.40 | 2.03
Y H ] B | 0016 | 0.022 | 041 | 0.56
+ — B1 | 0.045 | 0065 | 1.14 | 1.65
' * p ; C | 0008 | 0012 | 020 | 030
L A1 - D1 | 0.005 | 0.080 | 0.13 | 2.03
il e 0°-15 " E | 0300 [ 0325 | 7.62 | 8.26
L C—» E1 | 0240 | 0310 | 6.10 | 7.87
- B1 — eA— e | 0.100 - 2.54 -
eA | 0.300 - 7.62 -
eB—» eB | - 0.400 - 10.16
$| = D1 L | 0115 | 0.150 | 292 | 3.8t
— 1 7 /o 0 o o INCHES  |MILLIMETERS
P PACKAGE DIM PINS /N T MAX | MIN | MAX
PLASTIC D | 8 |0.348 [0.390 | 8.84 | 9.91
D | 14 |0.735 | 0.765 | 18.67 | 19.43
DUAL-IN-LINE D | 16 |0.745 | 0.765 | 18.92 | 19.43
D | 18 |0.885 |0.915 |22.48 | 23.24
—T T 7 /T—T C—T T T D 20 [1.015 | 1.045 | 25.78 | 26.54
D | 24 | 1.14 |1.265 |28.96 | 32.13
oI INCHES MILLIMETERS
MIN | MAX | MIN | MAX
A | 0053 | 0069 | 1.35 | 1.75
~— DbD— * A1 | 0.004 | 0010 | 010 | 0.25
0°.8° B | 0.014 | 0.019 | 035 | 0.49
* A * % C | 0007 | 0.010 | 019 | 0.25
\ i E | 0150 | 0.157 | 3.80 | 4.00
H * + 0 T ‘ ’ e 0.050 127
—lel |l | H | 0228 [ 0244 | 580 | 6.20
c L—»| L L 0016 | 0050 | 040 | 127
H H H/ / HHH INCHES  |MILLIMETERS
ﬁ S PACKAGE DIM [PINS —0 " TMAX | MIN | MAX
E H SMALL D | 8 |0.189|0.197 | 480 | 5.00
OUTLlNE D 14 |1 0.337 |0.344 | 8.55 | 8.75
‘ D | 16 | 0.386 |0.394 | 9.80 | 10.00
EHE//BEEH 2100414
N XIW 11
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5V/3.3V or Adjustable, Low-Dropout,
Low Iq, 500mA Linear Regulators

Package Information (continued)

DIM INCHES MILLIMETERS

MIN | MAX | MIN | MAX

- E1—% A - 0.200 - 5.08

- E ] B | 0014 | 0023 | 0.36 0.58

A |<704> B1 | 0.038 | 0.065 | 0.97 1.65
1 | | C | 0.008 | 0.015 [ 0.20 0.38
] E | 0220 | 0.310 | 5.59 7.87

Y L o : | | : E1 | 0290 | 0.320 [ 7.37 | 8.13

A : || e 0.100 2.54

*Q i A oe1se ! L [ 0125 | 0.200 | 3.18 5.08

A Sl . i L1 | 0.150 - 3.81 -
L ol el L1 C |l Q [ 0015 | 0.070 | 0.38 | 1.78
- B1 S - 0.098 - 2.49

B S1 | 0.005 - 0.13 —
$||¢S1 *\ |+ S i IPINS INCHES |MILLIMETERS
I MIN | MAX | MIN | MAX

J PACKAGE D |8 | - |o405] - 1029

(0_300 in.) D |14 | - |0785| — [19.94

D |16 | - |0840| - [21.34

CERDIP D |18 | - |0960| — [24.38

D |24 | - |1280| - [3251

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600

© 1994 Maxim Integrated Products Printed USA MAXAM s a registered trademark of Maxim Integrated Products.
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{‘ TEXAS SN74LVC1G32

INSTRUMENTS SINGLE 2-INPUT POSITIVE-OR GATE
www.ti.com SCES2190—APRIL 1999—REVISED FEBRUARY 2007
FEATURES
* Available in the Texas Instruments * |l Supports Partial-Power-Down Mode
NanoStar™ and NanoFree™ Packages Operation
* Supports 5-V V. Operation * Latch-Up Performance Exceeds 100 mA Per
 Inputs Accept Voltages to 5.5 V JESD 78, Class Il
* Maxt,of3.6nsat3.3V * ESD Protection Exceeds JESD 22
* Low Power Consumption, 10-uA Max I — 2000-V Human-Body Model (A114-A)
* +24-mA Output Drive at 3.3 V — 200-V Machine Model (A115-A)
— 1000-V Charged-Device Model (C101)
DBV PACKAGE DCK PACKAGE DRL PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
AI:I:1 5:|:|Vcc ATl 511 Vg All1 5 Vee
B[[]2 B2
GND[] 3 4y
B I:I: 2 GND []3 a1y
oD [ |3 a| ]y
DRY PACKAGE YZP PACKAGE
(TOP VIEW) (BOTTOM VIEW)
A @ V GND|os40|Y
B NC Blo
Alo1s50| V.
GND Y

NC — No internal connection
See mechanical drawings for dimensions.

DESCRIPTION/ORDERING INFORMATION
This single 2-input positive-OR gate is designed for 1.65-V to 5.5-V V¢ operation.

The SN74LVC1G32 performs the Boolean function Y=A+BorY =A+B in positive logic.

NanoStar™ and NanoFree™ package technology is a major breakthrough in IC packaging concepts, using the
die as the package.

This device is fully specified for partial-power-down applications using |l The I circuitry disables the outputs,
preventing damaging current backflow through the device when it is powered down.

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

NanoStar, NanoFree are trademarks of Texas Instruments.

PRODUCTION DATA information is current as of publication date. Copyright © 1999-2007, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas

Instruments standard warranty. Production processing does not

necessarily include testing of all parameters.
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ORDERING INFORMATION

—40°C to 85°C

Ta PACKAGE() ORDERABLE PART NUMBER | TOP-SIDE MARKING (2
NanoFree™ — WCSP (DSBGA)
0.23-mm Large Bump — YZP (Pb-free) Reel of 3000 | SN74LVC1G32YZPR ___CG_
SON - DRY Reel of 5000 | SN74LVC1G32DRYR CG_
SN74LVC1G32DBVR
Reel of 3000 | SN74LVC1G32DBVRE4
SOT (SOT-23) — DBV C32_
SN74LVC1G32DBVRG4
Tube of 250 SN74LVC1G32DBVT
SN74LVC1G32DCKR
Reel of 3000 | SN74LVC1G32DCKRE4
SOT (SC-70) — DCK SN74LVC1G32DCKRG4 CG_
SN74LVC1G32DCKT
Tube of 250
SN74LVC1G32DCKTE4
SN74LVC1G32DRLR
SOT (SOT-553) — DRL Reel of 4000 CG_
SN74LVC1G32DRLRG4

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at

www.ti.com/sc/package.

(2) DBV/DCK/DRL/DRY: The actual top-side marking has one additional character that designates the assembly/test site.
YZP: The actual top-side marking has three preceding characters to denote year, month, and sequence code, and one following
character to designate the assembly/test site. Pin 1 identifier indicates solder-bump composition (1 = SnPb, ¢ = Pb-free).

FUNCTION TABLE

INPUTS OUTPUT
A B Y
H X H
X H H
L L L

LOGIC DIAGRAM (POSITIVE LOGIC)

A
2 b Y
B
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Absolute Maximum Ratings"
over operating free-air temperature range (unless otherwise noted)

MIN MAX| UNIT
Vee Supply voltage range -0.5 6.5 \%
\/ Input voltage range (@ -05 6.5 \%
Vo Voltage range applied to any output in the high-impedance or power-off state @ -0.5 6.5 Vv
Vo Voltage range applied to any output in the high or low state®®) -0.5 Vgc+0.5 \%
Ik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous ouput current +50 mA
Continuous current through V¢ or GND +100 mA
DBV package 206
DCK package 252
04a Package thermal impedance ) DRL package 142| °C/W
DRY package 234
YZP package 132
Tstg Storage temperature range —65 150 °C

Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
The input and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.

The value of V¢ is provided in the recommended operating conditions table.
The package thermal impedance is calculated in accordance with JESD 51-7.
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Recommended Operating Conditions"

MIN MAX | UNIT
Voo Supply voltage Operating 1.65 5.5 v
Data retention only 1.5
Vec=1.65V1t01.95V 0.65 x V¢
. . Vec=23Vto27V 1.7
Viy  High-level input voltage Vv
Vec=3Vto36V 2
Vec=45Vto55V 0.7 x Ve
Vec=1.65V1t01.95V 0.35 x Vg
. Vec=23Vto27V 0.7
V). Low-level input voltage \
Vcc=3Vto3.6V 0.8
Vec=45Vto55V 0.3 x Ve
V, Input voltage 0 5.5 \
Vo  Output voltage 0 Vee \
Vec=1.65V —4
V=23V -8
lon  High-level output current Voo =3V -16 mA
—24
Vec=45V -32
Vec=1.65V 4
V=23V 8
loL Low-level output current 16 mA
Vec=3V
24
Vec=45V 32
Vec=18V+0.15V,25V 02V 20
At/Av  Input transition rise or fall rate Vec=33V+03V 10| ns/V
Vec=5V =05V 5
Ta Operating free-air temperature —40 85 °C

(1) All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS Vee MIN TYP()  MAX UNIT
lon = —100 uA 1.65V1t055V |Vgc—0.1
lon =—4 mA 1.65V 1.2
or—tomA e v
lon = —24 mA 8V 2.3
lon =—32 mA 45V 3.8
lo = 100 nA 1.65Vt055V 0.1
loo =4 mA 1.65V 0.45
_ 2
loL = 24 mA 8V 0.55
loL =32 mA 45V 0.55
I AorBinputs |V, =55V or GND 0to55V +5 uA
loft ViorVo=55V 0 +10 uA
lcc V,= 5.5V or GND, lo=0 1.65Vt0 55V 10| A
Alec One input at Voc— 0.6 V, Other inputs at Ve or GND 3Vto55V 500 uA
Ci V| = Vgc or GND 3.3V 4 pF
(1) All typical values are at Vo = 3.3V, Ty = 25°C.
Switching Characteristics
over recommended operating free-air temperature range, C, = 15 pF (unless otherwise noted) (see Figure 1)
Vec=18V Vec=25V Vec=33V Vee=5V
PARAMETER (I';\JRP%'\!IE) (ouTnc;un o5V Co2v o3V S05V UNIT
MIN MAX MIN MAX MIN MAX MIN MAX
tod AorB Y 1.9 7.2 0.8 4.4 0.9 3.6 0.8 34| ns

Switching Characteristics
over recommended operating free-air temperature range, C, = 30 pF or 50 pF (unless otherwise noted) (see Figure 2 )

FROM To Vcc =18V ch =25V VCC =33V ch =5V
+0.15V +0.2V +03V +05V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX MIN MAX MIN MAX MIN  MAX
tod AorB Y 2.8 8 1.2 55 1.1 4.5 1 4 ns
Operating Characteristics
T,=25°C
TEST VCC =18V Vcc =25V Vcc =33V Vcc =5V
PARAMETER UNIT
CONDITIONS TYP TYP TYP TYP
Cpd Power dissipation capacitance f=10 MHz 20 20 21 22 pF
5
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PARAMETER MEASUREMENT INFORMATION

O VLOAD
From Output © Open TEST S1
Under Test
c GND toulton Open
(see Note AI)- R, torolton Viow
/A|j tPHZ/tPZH GND
LOAD CIRCUIT
INPUTS
VCC VI trlt' VM VLOAD cL RL VA
18V =015V Vee <2 ns V../2 2xV, 15 pF 1 MQ 0.15V
25V=:02V Vee <2 ns V.2 2xV, 15 pF 1 MQ 0.15V
33V+03V 3V <2.5ns 15V 6V 15 pF 1 MQ 0.3V
5V+05V Vee <2.5ns V.2 2xV, 15 pF 1 MQ 03V
Timing Input
—— t, ——»
| |
| | \/
Input XV"' XVM Data Input
oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
Vv,
Output :
Input Control XVM XV"'
| : oV
| .
tPZL_»I l<_ _N N_ tPLZ
Output I : : : V. /2
Waveform 1 1\ v 1o LoAP
Output S1at Vo, | " v, +V,
(see Note B) | - Vo
| : [
tPZH_’I :4_ _»l |<_ tPHZ
|
Output | j——t Y
Output Waveform 2 v Vou =V, o
P S1 at GND u oV
(see Note B) =
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING
NOTES: C, includes probe and jig capacitance.

. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q.

. t.; and t,,, are the same as t,..
to, and t.,, are the same as t,,.
. toyy @nd t,, are the same as t,.

A.

B

C

D. The outputs are measured one at a time, with one transition per measurement.
E

F.

G

H

. All parameters and waveforms are not applicable to all devices.

Figure 1. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION (continued)

O VLOAD
From Output © Open TEST S1
Under Test ND
G tFLH/tFHL open
(see Note A) ] toolton Vion
tPHZItPZH GND
LOAD CIRCUIT
INPUTS
VCC V| tr/t' VM VLOAD cL RL VA
1.8V=015V Vee <2 ns V2 2%V, 30 pF 1kQ 0.15V
25V=0.2V Vee <2 ns V. /2 2xV 30 pF 500 @ 0.15V
3.3V=:03V 3V <2.5ns 1.5V 6V 50 pF 500 Q 0.3V
5V+05V Vee <2.5ns V. /2 2xV. 50 pF 500 Q 03V

Timing Input
| |
| | \/
Input XVM XVM Data Input
ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES

Input

Output
Control XV"‘ XVM
oV
Output
Waveform 1 Vv Viowl2
S1 at VLOAD v voL + VA
_______ VDL

(see Note B)

Output | j— — — — — — - Vv
Waveform 2 v Vou =V, o
S1 at GND " 0V

(see Note B)

Output

Output

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C, includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.

C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q.

D. The outputs are measured one at a time, with one transition per measurement.

E. t,, and t,,, are the same as t,..

F. t.,, and t.,, are the same as t...

G. t,y and t,,, are the same as t,,.

H

. All parameters and waveforms are not applicable to all devices.

Figure 2. Load Circuit and Voltage Waveforms
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PACKAGING INFORMATION

Orderable Device Status Package Package Pins Package Eco Plan @ | ead/Ball Finish MSL Peak Temp @
Type Drawing Qty

SN74LVC1G32DBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DBVRE4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DBVTE4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DCKR ACTIVE SC70 DCK 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DCKRE4 ACTIVE SC70 DCK 5 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

SN74LVC1G32DCKRG4 ACTIVE SC70 DCK 5 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DCKT ACTIVE SC70 DCK 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DCKTE4 ACTIVE SC70 DCK 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DCKTG4 ACTIVE SC70 DCK 5 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DRLR ACTIVE SOT DRL 5 4000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DRLRG4 ACTIVE SOT DRL 5 4000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DRYR ACTIVE SON DRY 6 5000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32DRYRG4 ACTIVE SON DRY 6 5000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G32YZPR ACTIVE DSBGA YZP 5 3000 Green (RoHS & SNAGCU Level-1-260C-UNLIM
no Sb/Br)

™ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame

Addendum-Page 1



#3 Tosnc PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 18-Sep-2008

retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

&) MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN74LVC1G32 :
« Automotive: SN74LVC1G32-Q1
« Enhanced Product: SN74LVC1G32-EP

NOTE: Qualified Version Definitions:

« Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
« Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+K0 —P1—»
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O oy——SprocketHoles
1
I
v ® e
4--9--A
Q3 | Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO Ko P1 w Pini
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
SN74LVC1G32DBVR | SOT-23 DBV 5 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
SN74LVC1G32DBVR | SOT-23 DBV 5 3000 180.0 9.2 323 | 317 | 1.37 4.0 8.0 Q3
SN74LVC1G32DBVT | SOT-23 DBV 5 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
SN74LVC1G32DBVT | SOT-23 DBV 5 250 180.0 9.2 3.23 | 317 | 1.37 4.0 8.0 Q3
SN74LVC1G32DCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
SN74LVC1G32DCKR SC70 DCK 5 3000 180.0 9.2 224 | 234 | 1.22 4.0 8.0 Q3
SN74LVC1G32DCKT SC70 DCK 5 250 180.0 9.2 224 | 234 | 1.22 4.0 8.0 Qs
SN74LVC1G32DCKT SC70 DCK 5 250 178.0 9.0 24 25 1.2 4.0 8.0 Q3
SN74LVC1G32DRLR SOT DRL 5 4000 180.0 9.2 1.78 | 1.78 | 0.69 4.0 8.0 Q3
SN74LVC1G32DRYR SON DRY 6 5000 179.0 8.4 1.2 1.65 0.7 4.0 8.0 Q1
SN74LVC1G32YZPR | DSBGA | YZP 5 3000 180.0 8.4 1.02 | 1.52 | 0.63 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
A
4
e ~
. P
™~ e
\\“y// . \{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LVC1G32DBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
SN74LVC1G32DBVR SOT-23 DBV 5 3000 205.0 200.0 33.0
SN74LVC1G32DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
SN74LVC1G32DBVT SOT-23 DBV 5 250 205.0 200.0 33.0
SN74LVC1G32DCKR SC70 DCK 5 3000 180.0 180.0 18.0
SN74LVC1G32DCKR SC70 DCK 5 3000 205.0 200.0 33.0
SN74LVC1G32DCKT SC70 DCK 5 250 205.0 200.0 33.0
SN74LVC1G32DCKT SC70 DCK 5 250 180.0 180.0 18.0
SN74LVC1G32DRLR SOT DRL 5 4000 202.0 201.0 28.0
SN74LVC1G32DRYR SON DRY 6 5000 220.0 205.0 50.0
SN74LVC1G32YZPR DSBGA YZP 5 3000 220.0 220.0 34.0

Pack Materials-Page 2



MECHANICAL DATA

DBV (R—PDSO-G5)

PLASTIC SMALL—-OUTLINE PACKAGE

0,50
0,95 W rfjxoso [4]0,20 @]
5

(=}
N
N

(=)
o
o

l

é Gage Plane | [ §

1 175 3,00
1,45 2,60
i 0 o HJ
Index Area 1 3
3,05
2,75
— 1,45 MAX
Seating Plane ¢
0,00

4073253-4/K 03/2006

NOTES: All linear dimensions are in millimeters.

Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

A.

B. This drawing is subject to change without notice.
C

D

Falls within JEDEC MO-178 Variation AA.

b TEXAS
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www.ti.com



MECHANICAL DATA

DCK (R—PDSO-G5)

PLASTIC SMALL—OUTLINE PACKAGE

215
1,85
5 4|
H  H f
{ *
! | 140
11
Pin 1 .2
Index Area

Gauge Plane
Seating Plane

v -
(I Inini) I S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.

Q" TExAS
INSTRUMENTS
www.ti.com



DRL (R—PDSO-N5) PLASTIC SMALL OUTLINE

0,27
X 0,13
‘ 3
|
A 1,30 . il B 1,70
1,10 | 1,50
T ] 5L
Pin 1 Index Area J L
0,25
0,50 5X 015
%10 OIHAE
0,05 W |C
060
0,50
S0
‘ [ ] L
- — — Seating Plane
0,05 Ic 0.18
0,00 ] 0,08
1 2 3 A
0,40
X 0,20
|
|
5 4
Bottom View
4205622-2/D 08,/2007
NOTES: All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

A
B
@ Body dimensions do not include mold flash, interlead flash, protrusions, or gate burrs.
Mold flash, interlead flash, protrusions, or gate burrs shall not exceed 0,15 per end or side.
D. JEDEC package registration is pending.
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MECHANICAL DATA

Y/P (R*XBGA*NT}) DIE—=SI/ZE BALL GRID ARRAY
0,95 [0.50] &
470:85 8]
ﬁ 0,25
C @ @ 2

1,45 B ( > L
1,35 5
7 @ O
|
\
\ 1 2
Ball Al Index Area

Bottom View

\
!
‘ [1.00]
\

0,25
KB G

([ 0,015 @[c]A]B]

gy [S[005]c]

T Seati g lane
‘
0,19

0,15

4204741-2/G  07/2008

A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.

C. Nanofree™ package configuration.

D. This package is lead—free. Refer to the 5 YEP package (drawing 4204725) for tin—lead (SnPb).

NOTES:

NanoFree is a trademark of Texas Instruments.

{? TEXAS
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www.ti.com



MECHANICAL DATA

DRY (R—PDSO—N@) PLASTIC SMALL OUTLINE
«
B8]
6 5‘ 4
|
1,05
b §' 0,95
1 2‘ 3

Pin 1 Index Area

060 _
0,51
//10,05|C h 0,70 Nominal
Lead Frame
Jriég E Ei ¢ Seotmg Plane
T
[S[o5]c] 005

0,00
Seating Height

0,50 0,10
040 r 6Xo’oo
0,30 1 2 3 J ’
4 —'— B f
/Q] ‘
A JF 0,40
Pin 1 Identifier ———— T~ T 5X<T25
0,10 X 45° 2 T 2
A D | v
5x 0,35 6 5 ‘ 4
it 0,25
0,25 '
> 46X XE
& [010®C AlB]
0,05W]|c

Bottom View
4207181/C  02/2009

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.

C. SON (Small Outline No—Lead) package configuration.

D

This package complies to JEDEC MO-287 variation UFAD.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by Tl regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of Tl.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DLP® Products www.dlp.com Broadband www.ti.com/broadband
DSP dsp.ti.com Digital Control www.ti.com/digitalcontrol
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Military www.ti.com/military
Logic logic.ti.com Optical Networking www.ti.com/opticalnetwork
Power Mgmt power.ti.com Security www.ti.com/security
Microcontrollers microcontroller.ti.com Telephony www.ti.com/telephony
RFID www.ti-rfid.com Video & Imaging www.ti.com/video

RF/IF and ZigBee® Solutions www.ti.com/Iprf Wireless www.ti.com/wireless

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009, Texas Instruments Incorporated
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SN74LVC1G123

SINGLE RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

WITH SCHMITT-TRIGGER INPUTS

SCES586B-JULY 2004—-REVISED JANUARY 2007

FEATURES

¢ Available in the Texas Instruments
NanoFree™ Package

* Supports 5-V Vo Operation
* Inputs Accept Voltages to 5.5 V
* Maxt,yof8nsat3.3V
* Supports Mixed-Mode Voltage Operation on

All Ports

* Schmitt-Trigger Circuitry on A and B Inputs
for Slow Input Transition Rates

* Edge Triggered From Active-High or
Active-Low Gated Logic Inputs

DCT PACKAGE

* Retriggerable for Very Long Output Pulses, up
to 100% Duty Cycle

* Overriding Clear Terminates Output Pulse
* Glitch-Free Power-Up Reset on Outputs

* |l Supports Partial-Power-Down Mode
Operation

¢ Latch-Up Performance Exceeds 100 mA Per
JESD 78, Class Il

* ESD Protection Exceeds JESD 22
— 2000-V Human-Body Model (A114-A)
— 200-V Machine Model (A115-A)
— 1000-V Charged-Device Model (C101)

DCU PACKAGE

YZP PACKAGE

(TOP VIEW) (TOP VIEW) (BOTTOM VIEW)
N GND | ©450 |Q
ALCT]H 8 [ T1Vee AL 8 [Vce CLR | 0360 | Cext
BLI] 2 7 Rext/ Cext B| 0270 | Rext/Cext
B[I]2 7 |0 Rext/Coxt~ CLRIT] 3 6 [T]Cext Al o180 | Vg
=5 GND 4 5
CLR [I] 3 6 [ T1Cox ] [T1Q
GND [T 4 511T1Q

See mechanical drawings for dimensions.

DESCRIPTION/ORDERING INFORMATION

The SN74LVC1G123 is a single retriggerable monostable multivibrator designed for 1.65-V to 5.5-V V¢
operation.

This monostable multivibrator features output pulse-duration control by three methods. In the first method, the A
input is low, and the B input goes high. In the second method, the B input is high, and the A input goes low. In
the third method, the A input is low, the B input is high, and the clear (CLR) input goes high.

ORDERING INFORMATION

Ta PACKAGE(™ ORDERABLE PART NUMBER TOP-SIDE MARKING (@
NanoFree™ — WCSP (DSBGA)
0.23-mm Large Bump — YZP Reel of 3000 | SN74LVC1G123YZPR ___Db8_
(Pb-free)
° o Reel of 3000 | SN74LVC1G123DCTR
—40°C 10 85°C | s5OP - DCT C23_
Reel of 250 | SN74LVC1G123DCTT
Reel of 3000 | SN74LVC1G123DCUR
VSSOP - DCU C23_
Reel of 250 | SN74LVC1G123DCUT

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.
(2) DCT: The actual top-side marking has three additional characters that designate the year, month, and assembly/test site.
DCU: The actual top-side marking has one additional character that designates the assembly/test site.
YZP: The actual top-side marking has three preceding characters to denote year, month, and sequence code, and one following
character to designate the assembly/test site. Pin 1 identifier indicates solder-bump composition (1 = SnPb, * = Pb-free).

A

NanoFree is a trademark of Texas Instruments.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 2004-2007, Texas Instruments Incorporated



SN74LVC1G123 _
SINGLE RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 3 Texas
WITH SCHMITT-TRIGGER INPUTS INSTRUMENTS

www.ti.com
SCES586B—-JULY 2004—-REVISED JANUARY 2007

DESCRIPTION/ORDERING INFORMATION (CONTINUED)

The output pulse duration is programmed by selecting external resistance and capacitance values. The external
timing capacitor must be connected between C.,; and R,,/C.. (positive) and an external resistor connected
between Rg,/Ccyx and V¢c. To obtain variable pulse durations, connect an external variable resistance between
Rext/Cext @and V. The output pulse duration also can be reduced by taking CLR low.

Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input
pulse. The A and B inputs have Schmitt triggers with sufficient hysteresis to handle slow input transition rates
with jitter-free triggering at the outputs.

Once triggered, the basic pulse duration can be extended by retriggering the gated low-level-active (Kl or
high-level-active (B) input. Pulse duration can be reduced by taking CLR low. CLR can be used to override A or
B inputs. The input/output timing diagram illustrates pulse control by retriggering the inputs and early clearing.

This device is fully specified for partial-power-down applications using |l The | circuitry disables the outputs,
preventing damaging current backflow through the device when it is powered down.

NanoFree™ package technology is a major breakthrough in IC packaging concepts, using the die as the
package.

FUNCTION TABLE

INPUTS OUTPUTS

CLR A B Q

L X X L

X H X L

X X L LM

H L 1 I

H | H I

1 L H I

(1) These outputs are based on the
assumption that the indicated
steady-state conditions at the A
and B inputs have been set up
long enough to complete any
pulse started before the setup.

LOGIC DIAGRAM (POSITIVE LOGIC)

7
— Rext/Cext
6
’7 Cext
=D =

S L

:

w

=

2

sl
w
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REQUIRED TIMING CIRCUIT

INPUT/OUTPUT TIMING DIAGRAM

—l it
A
{
| |
[ T T
B * B
\
| | .
| | | \
ot | | o
‘ | L
\ \ \ |
Rext/Cext ‘ | ‘ }
| | e | | | |
\ \ \ \
Q
| \ | | \ \
*twﬂ‘ ‘%tw%‘ I byt ﬂ
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Absolute Maximum Ratings"
over operating free-air temperature range (unless otherwise noted)

MIN MAX | UNIT
Vce  Supply voltage range -0.5 6.5 \Y
V| Input voltage range @ -05 65| V
Vo Voltage range applied to any output in the high-impedance or power-off state (@ -0.5 6.5 \Y
Vo  Voltage range applied to any output in the high or low state ) ©) -05 Vgc+05| V
Ik Input clamp current V<0 -50| mA
lok  Output clamp current Vo <0 -50| mA
lo Continuous output current +50| mA
Continuous current through V¢ or GND +100| mA
DCT package 220
0,  Package thermal impedance ) DCU package 227 | °C/W
YZP package 102
Tsg Storage temperature range —65 150| °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

(3) The value of V¢ is provided in the recommended operating conditions table.
(4) The package thermal impedance is calculated in accordance with JESD 51-7.
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Recommended Operating Conditions"

MIN MAX| UNIT
v Suppl it Operating 1.65 5.5 v
u voltage
ce i 9 Data retention only 15
VCC =165Vt0o1.95V 0.65 x VCC
. . Vec=23Vto27V 1.7
ViH High-level input voltage \
Vec=3Vto36V 2
VCC =45Vto55V 0.7 x VCC
VCC =165Vt0o1.95V 0.35 x VCC
. Vec=23Vto27V 0.7
Vi Low-level input voltage \Y
Vec=3Vto36V 0.8
VCC =45Vto55V 0.3 x VCC
V, Input voltage 0 5.5 \
Vo Output voltage 0 Vee \"
VCC = 165 V —4
VCC = 23 V —8
| High-level output current -16 mA
OH 9 P Voo =3V
—24
VCC = 45 V —32
VCC = 165 V 4
VCC = 23 V 8
loL Low-level output current 16 mA
Vec=3V
24
VCC = 45 V 32
Vec=2V 5k
Rext® External timing resistance ce Q
VCC = 3 \Y 1k
Ta Operating free-air temperature -40 85 °C

(1) All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
(2) Rext/Cext is an I/O and must not be connected directly to GND or V.
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Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS Vee MIN TYP() MAX| UNIT
lon = —100 uA 1.65V1t055V |Vge—0.1
lon =—4 mA 1.65V 1.2
lon = -8 mA 23V 1.9
Vor |OH 16 mA 2.4 v
=— m .
OH 3V
lon = —24 mA 2.3
lon =-32 mA 45V 3.8
loL = 100 uA 1.65Vt055V 0.1
loL =4 mA 1.65V 0.45
lo. =8 mA 23V 0.3
Vou |OL 16 mA oa| Y
= m .
oL 3V
IOL =24 mA 0.55
loL =32 mA 45V 0.55
Reyt/Coxt @ B = GND, A=CLR=V +0.25
I o ext ce 1.65V1t055V uA
A, B, CLR V,=5.5V or GND +1
lott A, B,Q,CLR |VjorVg=55V 0 +10| pA
lcc Quiescent V| = V¢ or GND, lo=0 55V 20| uA
1.65V 165
23V 220
lcc Active state V| = V¢ or GND, Rext/Cext = 0.5 Ve 3V 280| uwA
45V 650
55V 975
C| V| = VCC or GND 3.3V 3 pF
(1) All typical values are at Vo = 3.3V, Ty = 25°C.
(2) This test is performed with the terminal in the off-state condition.
Timing Requirements
over recommended operating free-air temperature range (unless otherwise noted) (see Figure 1)
Vcc=1.8V Vcc=2.5v Vcc=3.3v Vcc=5V
PARAMETER TEST CONDITIONS +0.15V 0.2V +03V =05V | uNIT
MIN TYP| MIN TYP| MIN TYP| MIN TYP
) CLR 8 4 3 25
twIN Pulse duration = - ns
A or B trigger 8 4 3 2.5
Cext = 100 pF 5.5 45| ns
Rext = 1 kQ -2 P
. ) Cext = 100 uF 1.4 1.1 us
tr Pulse retrigger time
Cext = 100 pF 75 45 ns
Rext = 5 kQ
Cext = 100 uF 1.8 1.4 us
Switching Characteristics
over recommended operating free-air temperature range, C, = 15 pF (unless otherwise noted) (see Figure 1)
Vcc = 18 V Vcc = 25 V Vcc = 33 V Vcc = 5 V
FROM TO +0.15V +0.2V +0.3V +05V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN TYP MAX MIN MAX MIN MAX MIN MAX
AorB 18.5 52 4 17 3 115 2 7.6
tod CLR Q 12.4 34 3 115 2 8 1.5 5.5 ns
CLR trigger 17.4 54 4 155 3 105 2 7
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Switching Characteristics
over recommended operating free-air temperature range, C, = 50 pF (unless otherwise noted) (see Figure 2)

FROM TO TEST Vcc = 18 V Vcc = 25 V Vcc = 33 V Vcc = 5 V
+0.15V +0.2V +0.3V +05V
PARAMETER | NpuT) (OUTPUT) | CONDITIONS UNIT
MIN TYP() MAX| MIN MAX| MIN MAX| MIN MAX
AorB 6 186 57 3 185 2 125 15 82
tod R Q 4 116 365 2 125| 15 86| 1.5 6| ns
CLR trigger 5 173 59| 25 17 2 115 15 75
Cext = 28 pF,
Ro = 2 kQ 225 600 190 220| 170 200| 150 180 ns
Ceoxt = 0.01 uF
2) ext ur,
t,OUT Q Rox = 10 KQ i00 110, 100 110} 100 110| 100 110 us
Cext = 0.1 uF,
R 210 ka 111 1 1.1 111 1 11| ms

(1) Ta=25°C
(2) t, = Duration of pulse at Q output

Operating Characteristics

T,=25°C
Vec=1.8V | Ve =25V | Vee=33V | Vee=5V
PARAMETER TEST CONDITIONS ce ce ce ce UNIT
TYP TYP TYP TYP
_ Roxt = 1k, 35 37
c Power dissipation A = low, B = high, No Ceyt F
pd  capacitance LR =10 MHz R.. =5kQ P
ext , 41 40
No Cegyt
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PARAMETER MEASUREMENT INFORMATION

O Vioap
St
From Output Ry © Open TEST S1
Under Test GND tpLH/tPHL Open
CL

RL tpLz/tpzL Vioap

(see Note A) I tprz/tpzH GND
LOAD CIRCUIT
v INPUTS v v R Vv
cc v, /i M LOAD CL L A

1.8V=015V | Vge 2ns | Veo2 | 2xVec | 15pF | 1MQ | 015V
25V=02V | Vg <2ns | Veo2 | 2xVec | 15pF | 1MQ | 015V
33V=03V | 3V | <25ns | 15V 6V 15pF | 1MQ | 03V

5V+05V Vee | <25ns | Vo2 | 2xVee | 15pF | 1MQ | 03V

—_—————— 7

\
Timing Input Vm
—_———_— . ov

— ty —> ‘ ple >
| | ' | tsu th |
I | | | V)
nput Vu Vn Data Input XVM XVM
oV oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
V) Vi
Vv Vv Output
Input X M X M oV Control Vu | Vm
I I
toLn ——P [P tpyL
Output

|
v
: | OH Waveform 1
Output Vm | Vm S1 at Vi oap
| | VoL (see Note B) |
tPHL_I‘_’: I‘—’:— tpLH tpzn —W l— —»f :‘_ tphz

Output |
I Vou —
Waveform 2 OH
Vv V, Vou - Va
Output M M S1at GND ZP Vm :\
——— Vo =0V

(see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C. includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q.

The outputs are measured one at a time, with one transition per measurement.
tpLz and tpyz are the same as ty;s.

tpzL and tpzy are the same as tgp,.

tpLH and tppy are the same as tyg.

All parameters and waveforms are not applicable to all devices.

IOmMmMOO

Figure 1. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

O Vioap
St
From Output Ry © Open TEST S1
Under Test GND tpLH/tPHL Open
CL

RL tpLz/tpzL Vioap

(see Note A) I tprz/tpzH GND
LOAD CIRCUIT
v INPUTS v v R Vv
cc v, /i M LOAD CL L A

1.8V =0.15V Vece =2ns Veo/2 2xVee 30 pF 1kQ 0.15V
25V=02V Vee =2 ns Vco/2 2 x Vg 30 pF 500 @ 0.15V
3.3vz03V 3V <2.5ns 15V 6V 50 pF 500 @ 03V

5V+05V Vece <2.5ns Veo/2 2xVee 50 pF 500 @ 03V

—_—————— 7

\
Timing Input Vm
—_———_— . ov

— ty —> ‘ ple >
| | ' | tsu th |
I | | | V)
nput Vu Vn Data Input XVM XVM
oV oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
V) Vi
Output
Input XVM XVM Vi XVM
: | oV Control |
I I
toLn ——P > tpy
Output

|
———V,
: | OH Waveform 1
Output Vi Vm St1atV
| v LOAD
oL

| | (see Note B) |
tpHL—'d—DI N—D:— tpLH tpzn P e P :4— tphz

Output |
I Vou —
Waveform 2 OH
Vv V, Vou - Va
Output M M S1at GND ZP Vm :\
——— Vo =0V

(see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C. includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q.

The outputs are measured one at a time, with one transition per measurement.
tpLz and tpyz are the same as ty;s.

tpzL and tpzy are the same as tgp,.

tpLH and tppy are the same as tyg.

All parameters and waveforms are not applicable to all devices.

IOmMmMOO

Figure 2. Load Circuit and Voltage Waveforms
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ty, — Output Pulse Duration - ns

ty, — Output Pulse Duration - ns

APPLICATION INFORMATION®

OUTPUT PULSE DURATION

vs
EXTERNAL TIMING CAPACITANCE
10° |
108L Vec=18V 1
Ta=25°C
10° // //
105 //
1047A
103 // /)\ R_= -
. 5kQ
10 10ke |
101 100 kQ |
I 200 kQ
1
10 102 103 104 105 106
Cext — External Timing Capacitance - pF
Figure 3.
OUTPUT PULSE DURATION
Vs
. EXTERNAL TIMING CAPACITANCE
10 |
Vec=3.3V A
gl- VCC
10°" 1y = 25°C =
107 —
05 // /
/ —
105 — //
104 7A/ =
L -
103 ] /S E i 1 kQ
T — 5 ko
102 10 kQ
100 kQ
1 J
10 200 k0
1
10 102 108 104 105 106

Cext — External Timing Capacitance — pF

Figure 4.

(1) Operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not

implied.

10
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ty — Output Pulse Duration - ns

ty — Output Pulse Duration Constant - K

OUTPUT PULSE DURATION

Vs
EXTERNAL TIMING CAPACITANCE
109
108L Vee=5V -
Ta=25°C
107 A //
106 — /
105 // /
/
104 VA .
L -
103 — /% 1kQ
// 5kQ
102> 10 kQ
100 kQ
101 200 kQ
1
10 102 108 104 105 106
Cext — External Timing Capacitance - pF
Figure 5.
OUTPUT PULSE DURATION CONSTANT
VS
SUPPLY VOLTAGE
1.3
1.25
1.2 1000 pF
1.15 \\\
1.05
N
1 \&Q
01 wF \
0.95 —_—
—
0.9
0 1 2 3 4 5 6

Vce - Supply Voltage - V

Figure 6.
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MINIMUM RETRIGGER TIME

Vs
SUPPLY VOLTAGE
10

Qa —
T ~—_ 0.01 uF
o
£ 1
=
o
)
2 1000 pF
46 T —
T 04 100 pF
3
£ 5&%
g 10 pF
=

0.01

1.65 23 3 3.3 4.5
Vce - Supply Voltage - V

Figure 7.

5.5

12 Submit Documentation Feedback



#3 Tosnc PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 8-Dec-2008

PACKAGING INFORMATION

Orderable Device Status Package Package Pins Package Eco Plan @ | ead/Ball Finish MSL Peak Temp @
Type Drawing Qty

74LVC1G123DCTRE4 ACTIVE SM8 DCT 8 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

74LVC1G123DCTRG4 ACTIVE SM8 DCT 8 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

74LVC1G123DCTTE4 ACTIVE SM8 DCT 8 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

74LVC1G123DCTTG4 ACTIVE SM8 DCT 8 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

74LVC1G123DCURE4 ACTIVE uss DCU 8 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

74LVC1G123DCURG4 ACTIVE uss DCU 8 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

74LVC1G123DCUTE4 ACTIVE uss DCU 8 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

74LVC1G123DCUTG4 ACTIVE uss DCU 8 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

SN74LVC1G123DCTR ACTIVE SM8 DCT 8 3000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G123DCTT ACTIVE SM8 DCT 8 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G123DCUR ACTIVE uss DCU 8 3000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G123DCUT ACTIVE uss DCU 8 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

SN74LVC1G123YZPR ACTIVE DSBGA YzZP 8 3000 Green (RoHS & SNAGCU Level-1-260C-UNLIM
no Sb/Br)

M The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
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incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl
to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO Ko P1 w Pini
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
SN74LVC1G123DCUR uss DCU 8 3000 180.0 9.2 225 | 335 | 1.05 4.0 8.0 Q3
SN74LVC1G123YZPR | DSBGA | YZP 8 3000 180.0 8.4 1.02 | 2.02 | 0.63 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\\ /}#\
. 7
- //' "‘\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) [ Width (mm) | Height (mm)
SN74LVC1G123DCUR uss DCU 8 3000 202.0 201.0 28.0
SN74LVC1G123YZPR DSBGA YzP 8 3000 220.0 220.0 34.0
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MECHANICAL DATA

DCU (R—PDSO-G8)

PLASTIC SMALL—OUTLINE PACKAGE (DIE DOWN)

o iy GEES
8 S

0,25

1HAA

0,13 NOM
| 240 320
2,20 3,00
s [
Gage Plane i
PIN 1 H H,
INDEX AREA 1 4 0,12
2,10
1,90 ’ 0,35
0,20
00
0,60
[&]0,10
010
0,00
4200503 /F 07/05
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Falls within JEDEC MQO—-187 variation CA.
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LAND PATTERN

DCU (S—PDSO-G8)

Example Board Layout
(Note C,E)

0,5

.

]

= 0,3 \ Example

/ older Mask Opening
/ A/s\

|/ 08 '\\;
\ e /

AN All Around
N //

Pad Geometry

/

Example Stencil Design
(Note D)

025——| |—— |———|—

FITUIL T

oo

4210064/A 01,09

NOTES: A. All linear dimensions are in millimeters.

oow

This drawing is subject to change without notice.
Publication IPC-7351 is recommended for alternate designs.
Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525.

m

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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LAND PATTERN

DCU (S—PDSO-G8)

Example Board Layout
(Note C,E)

0,5

.

]

= 0,3 \ Example

/ older Mask Opening
/ A/s\

|/ 08 '\\;
\ e /

AN All Around
N //

Pad Geometry

/

Example Stencil Design
(Note D)

025——| |—— |———|—

FITUIL T

oo

4210064/A 01,09

NOTES: A. All linear dimensions are in millimeters.

oow

This drawing is subject to change without notice.
Publication IPC-7351 is recommended for alternate designs.
Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525.

m

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

MPDS049B — MAY 1999 — REVISED OCTOBER 2002

DCT (R-PDSO-G8) PLASTIC SMALL-OUTLINE PACKAGE

8 5

0,15 NOM

5 i

N
©
o
»

N
~
o
»
~
(3]

Gage Plane &

0.

PIN 1 7
INDEX AREA
1

0°-8°

1,30 MAX

}_u_u_u_u_LL Seating Plane J‘\ )
T N

0,00 4188781/C 09/02

L

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion
D. Falls within JEDEC MO-187 variation DA.
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MECHANICAL DATA

YZP (R—XBGA—NB) DIE-SIZE BALL GRID ARRAY
[050] fe-
095
e = Wﬁ 0,25
|
\
|

7
/ A F(4
|
\
\ 1 2
Ball Al Index Area :
Bottom View » QS@
0,21

(&[5 0,015@[c[a[B]

# 0,05|C
0,50 Max v Sloos]c]
}—U U_"_ ? Seating Plane
0,15

4204741-4/G  07/2008

NOTES:  A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.

C. NanofFree™ package configuration.

D

This package is lead—free. Refer to the 8 YEP package (drawing 4204725) for tin—lead (SnPb).

NanoFree is a trademark of Texas Instruments.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by Tl regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of Tl.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DLP® Products www.dlp.com Broadband www.ti.com/broadband
DSP dsp.ti.com Digital Control www.ti.com/digitalcontrol
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Military www.ti.com/military
Logic logic.ti.com Optical Networking www.ti.com/opticalnetwork
Power Mgmt power.ti.com Security www.ti.com/security
Microcontrollers microcontroller.ti.com Telephony www.ti.com/telephony
RFID www.ti-rfid.com Video & Imaging www.ti.com/video

RF/IF and ZigBee® Solutions www.ti.com/Iprf Wireless www.ti.com/wireless
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