1 - EP 0 232 969 51 . 2 Description

PMOS transi stor and an N- channel tranS|stor (referred as NMOS

transi stor hereafter) which is TI"EPB?%%%W( Bl hvention relafes to a | evel
conver- connected to the PMOS transistor so that they sion circuit, and

nore pPRddchipindr |y to a level conver- congfibé dhiisr SR Md; ngﬁ,
hich G

emtter termnal ,sion circuit for }é@l’%lms tré@nsisto

| ower NPhhd gredas ibflon ot MR Bshvdr0 @ ( Camcﬁaﬁa 1S PMUB Pnsié! S5 that the
Sem ¢ OgidhUsrEUR! and Infkarticularf 86 8 RG6! BNt | al  SdAbtiRE a DMDS! MBctsi6.Uhe dniteF Bimiiad  Of
si gnal sidn0  aditcuitCL tdr EMcdrvértingCoupl asmadsgi €) biewe | ook INPN iriiRisiVigdScdnhébtieal Bt 91
and X~ (camflerhedtaryi Méth OXIa8 Semiadnductor) level second potential source and the source terminal of
nect edsignal tb lae ECI @Emittet-Coupled fbgic) Blel sige PMOSthé rNMQS sransifec cand | ay pass Cerendrlal exh-
Bi -CMO@l.circuits have be- tor and the NMstet taths dmihderminkle wkthe PMOS Hragsis-
circuit BegeptypenaaliedrBii{GMOSHircuite avedaduct or tocandcthe NM@Btiransiskee How@@r, thigisircgit | ow
i npedageme papular frethe pamigondusiontirgut ars iThoe 70 hehaBialagimeedange@tithe inpit daraingl siveathd ned
st r uct BiGMQS circuits have, @ combinedistiugiurg f ¢ onnelblus termipal iseontegtod ta tae hesa dgrmisgl of

pol ahiPoifedpvice qiryite and CMASHdevicGIrqiils, i ce  cihe sepor APN trangistor gprbps thgppptput of the
t ran5| fg‘t"BF' t°93‘H 035%? ﬂ'?:g"’cﬁ!?lp 5‘P°"’151°"ct“|‘n\a f or n‘é'ES‘“'f Sﬂ@'ﬂﬁépmo'ﬁwd?\@'gg’l ‘H‘b fowerc NP '15

ECL Lg‘i”%""?sr (‘ﬁ d§¢§¥° l}ﬁs%}]{)ggc rarge?yr . u’f tsﬂ°" Eg EE mpﬁle" |°(%\§é'?g AN BRAEh as

wto tu of f
rlper u l ave ica shows flgures é) 6 #!!
s t'a ﬁ“ ﬁ"wﬁ mo.sﬁﬁnum { Vo EH Hé.ééaﬁ‘% s Fb o

pre- V&nsuliBtion i gures eQéHWanrPtictc%ﬁrﬂﬂﬂ ogy :
app d' H%vé ﬁ‘eﬂ Gc6ftantd fin tneemam% escﬂi)s ViRd bipdlat ti%ﬂ&%y“% d figrCi ol
a dl - duStH. trﬁ o Bi it Uhdly havf B8 NI GhinidedaR, infProved dwitching! REredidrisits, low
anpl i fdt@bth & bfpuiar circdits Gt the)OMOS tifdgdance,  gdwdr oRMmBERINEAnd Gigh HbIETIntmlsy.

Thus, wWha uss EREdevksl Sircdits hdgestThitni Ng R AbsbrditgyLan” djbicOdt Yhelés8@ Gavention
acceptcmas dovicet SieuitsNthe ialidt-outduMisteisintl bi poisas piowiad) a0 Ingered BVel Ronvarsibn Gikcuit Nnput
dust r ybothldiagts Biust@Glelo@tabed andiin parfvalyr, fraves | efat aoreating CMOP delan signalsi o EGLY Bkl

Swi t chintapee ligaui éor eorivertingca CMIOB ipgisf lesbt h t heigrilspol ar circuits and the CMOS

ci r cui thigh leveh @pwear soutesateptial. onexampld. 4 gh noi s dnatemohiettyof theoprasset BGIntiadeivite e

Ci r cui os, faydevel ground nofential, ie., 0 volts) tg\ac or di neyPYide & lqvebgprwersionyirceihkavipg npsgyed

i nvent F@logioNeys! (ighy leval feriexamples O 7tvplts, | nput outryt planal gwitching shasgcteristics t o provi de
an i n’p‘P‘b{?&B f‘P"QW“%D?ﬁ/&“@l"O’P?"Q?F%Ul t b”@t h ciFurdhgs PYecingt theprresepl ipyealipnafde i n
particul 4% P P‘{sl ﬁ CMOS Previds a é‘?" nepneersion gireyit P%’{Péla high

i E'ﬁ’“gﬁwsf e e ”’%ﬂ'ﬁm o o i
0 an

I nvent fog' one vo' elo i3 oul d
Forexampib, |u}:;E a’ofth‘l't\:zi1 lﬁ'lye% st,:f% §Qv cﬂ“%‘%ﬁé%@%@%ﬁﬂeﬂémgf
g

providg .?cunk fof F EJE ‘? avi ng-1 jpl,aNe
evel oukedl. THBIEL Foludes b i By U DU o e e

eéfebortl nOdf e {AHIPbrer Which Lgf ' S n@ﬁ@&%@ﬁv}émn emobUsgicsvel 136 &bn Of
t he LY Shatutplth6mY Ibvalshitdr ih Srablo paligNt 4. 4Bt W3R e Glghs ec%er%fnbOHSIe
Provi O€ signdi Ghh GIRNMWAGE | B3EWeBA fieUbdwe aVdo ngc.au.hbahbcl\{%enu&a‘ £ hig® pétérithl tvatat;@r
i nt er f Gicé GolleBLSolRigs aridi the' Yowel $ddd emnPedansfrce \ahd & 16w paGtialt vORagEGbureke WhiskeS .
The ci iftarwoltage. AMIIS output is alsst prévide@not her objeediies ad itd iyt p CBIOSMgici Isvelesignal@and | S
f r om oneFigob 2B githé lattpr cefeeuce ghovo amBCIt her .  a CMOS logic idvel signa\of chposite logicddvel to
conver MO rpuipitr udfert haviag iandjffdramtial Rowlifiex anpl ethe flirstymendioried GVIOS lrigic ledel siowhtang hows
35 posiieyit andraoawipud kipplar drarsistor which pgr  cnvwiich supplien coubiol signelst ast s quieLvORe
I'n or cRuts and=Ch ddalcdaye! sighal frem s emititsj ect s,  t hieveb ahifh gircuit nludipg fictipnd segend M@ o

"current Ugi fatest 4i§16.146 digslogescptcirpuifyvient | on {Angistpra ekong condyddivity dyngy tBiFdsang fough r -
er 0?°PY°5H9 &f CMQAS|! le"%li? 28 EGhHPEN anpl MPP dransisipes of aqather sanductivifi pe @ndy

t{ SI r é?é%ﬂ"ﬂ%% % cP"%{H’“Eﬂ'Pg bnal oﬂ!% f"efqaﬁn*l:;éls"g;t‘;\%lthes’ﬁftfﬂ"@ €GO
%.dﬁﬂf T oy %g% e@" SR a"vsé?ag%ﬁ?gap%. "an
3 1l [l solsce an sign means r recewm sal ut sig-
pot ent oeJce a9 e % B Lhnat O t 208 saa?& oot Me &Egﬁ e Ource
and a sgvtﬁéi n&éf@red Sl el | i &%gf ’m ate ;
al so ﬂ%ﬂ |tter termn 8 CBANSESd B5an dutput NPT &he rﬂg!b%d iR terﬁﬁnglnﬁ théa{?l
Fi gur eefihalPlind B8 ¢ofldctoR ltermPRIESIERE FowsNOWS  aiko& Glansigior Sy eEﬁéGﬁley SWfdcted | &aﬂa

of  OppsHSUlar Barlsi9Bi, Gnd L0488 teknfindvbdandislidIt  DUT fwBén HiSKigh Boréhtisl isblr&r 88 teddw poten-

anpl i fdneinput ttbrininkll &ridit theByaiel WirfAis@Ye | 0Qi Ctidl @difde thioGhRrbspectsly erfistiahd aded an
out put bipol ar transistor which out- 45 which supplies control signals as
‘its output; the puts an ECL |ogic Ievei signal fromits emtter. |evel
shift circuit including first and second MOS US Patent 4,616, 146 di scl oses
acircuit for transi stors of one conductivity type, third and fourth
converting a CMOS logic level to an ECL |ogic MOS transi stors of
-another conduct|V|ty type and a Ievel and conpr|5|ng a palr of push puI

o o Y o o o o o



3 N EP 0 232 969 Bl . 4 ond MOS transistors,
with the di ode being con- connected to an inverse input termnal INb, a
nected between a first internedi JER0Z32 868 BY) source terninal
connected to the Vdd potential source and the drain of the fourth MOS

~transi Sén‘armoé‘ traés‘i’swc%.tﬁ% 308L Boidl Gial ter%o%ﬁécp‘a%”?c‘in%& ﬁ‘t %rﬁ.na?rﬁ tal
AP | 1 ol Cénnah GOWS bl T O ef Bt %ggit
transi s{iee st th &rBR l:ﬁﬁefo L oShditisiord’d €O “Qﬁ& Wefredih ﬁa@ connected
anode t &fidinfid! anlifieflicRER cothplishgCH 'E)Qiﬁ%i ed t 0ghiGermRG df MeClel | MG Pé?u%&&t
vol t,agepisdiid inasistordard @nneBlodtibbiwbdhl 413d3al o  ThansRAGRThaIRNVaicud 3498 8dnRdcRb toltﬁe ow
pot eTt i gld ineriredigle poertialCwItageisdurel ddarent | al draifttermimBidoti thes sezaidNEMIGs rafsiFonad 1S
connect iew po@ntial saageNsbufeb i shid Qdiffemalist @ini NQ  C UsrdaRtcathbdaierpmiins berihsidino talsecohie C -
pot ent i glifierseladtiog citidntviiow Plath Defwpdni ths se- S € C 0 N pbtghtidl @surce@8 avhich uppiiee disedoad poten-

pot ent i aid imteririedigie pstentiaicwitage Godrtecandtthel V| tiabfVel o, gg., - -1.51vdls. Vhb trespechitee gate

r espect ow eogeiiabvditagy oice wnden [thevehirch@e  siour eninaide thetfinse anchseCond INMSIS trahsistors

t er m naheg bipplar transiftgrs whose euhitigciomindlsNKIDS t r a ) ant 22 &re tchimediedotobetirer fanchplsd sanor s
whose emtualle onnedtaditogsther agd whoso gondugliorp2  ar enasisd rie dbe drainotgemingb of Hhecfirst| MO on-
nut ual |y @ehsedpled Byopdesnestiveaep qhedit condiRVEise20. anddbairapsppelive purcy tesmiqals

t er mi nafonrtn! sigras f"fhfcgta’?\lmh?"s oo e PasNt r ol F’é&mg“%@ ‘Pé‘grg@c&qev'@' ?ﬂ‘\'(—f"""@f’ whigh
transi s‘PES‘P"aEdhef U et paid pieolar ?PW’%OU’Fces‘{pSﬁ% " ¥ “§°t %?lg ? | ch

e

ction; a
are sup l?onr rgzst ﬂ: ré:luo eCt ed tdas eg %ssors
whi ch %? fﬁof)é(g%ez%ru ddblp w%h rﬁné IL daﬁne Zgrces%a
third pﬂ‘l ’it ich Bof tsrlqln 19 e fl terminal
conduct 1!9%?: er ﬂd ﬁwe A?errﬂ 4 Af
Fi 13T b DAL bbbl Iosirer.nJe'hsn caniAchs orof pmgs@r bhslsir 0B collod eﬁ.naue&m@
transi sigakfedi masl dadh, b whi st exbrfifie bikP! | €0 [Ya PelRd Bfmikdl & t58lgh et rBdistor 36, and
POt ent i @kiSwith frofsidtcsl to B6 adompanging @EWRGsANCE Rin oridH tehminklIcofidbtod BURE Poobtontial
bi pol arintwhigmsi stors and which outputs an Efdurch @gitough the clirentsoulsBB. The sec-
transi st crigud21 i9a sehdd@li© circdit riag@am bfca/ el 25Si GIIANPN tran¥isiol 34 @as & these @il talk .
20 conndeblemnvesioh leiscull aedonding do the p@tendf t hene®d tuttle dunneetidpoddenat ittt gate térinipals
i nvent i ornnveatioh; ambw be PMOS transi st or of 8 firs andodeband NMOSttensistans20 and 22
connect edFigdes isi doleb! idiagram rshovwirat level conby  way angf theesraindring of the fitsb PMOS trensistdr
t erm nal vessiompeamipn ofthe citcuit shown IdBgureand  an#h: vii ¢ollectas flesmiog] aennegted frethe ground
acconpanyt ng dr awi ngs, an emtter ter¥i nigrmigahGnaed anemiger: trgingoeonpastedie i al -

i n whi ch The present invention will now be described in the Ves potent@baqu&g %th[OHQI'b FPURrend
cur r ent 9 it °§5?“°°Tﬁeth "‘P?"é‘ﬂ? aey- s g %;t‘?%ﬁﬁﬁgemﬂ'lwtemete"lﬂeéﬁf'ﬁ I gk the,
25 on_d'"‘ﬁg%j‘"ln < ? has ba‘aba,ﬁle t ermi ?W":‘ 1§ ghra Siteuit
cocor o §d b vy é*w*gﬁt TR0l oo Sl Wl i

2{1 E\}e?ur N 2termmal c?nnectgiz ta the cT:e r r | al veI

gventlon vgl be
I
i ﬁn% d*}g t6 rb?&u’ﬁ& ‘PerMSIré'aﬂé‘ a-BFlé?r{n?e ion
of (1E fohl #4 lbved BSNBlsibrTcifclip t.uaﬁdesla evea col | fefhifdi is! GhibcBa to OB biou
ground ghitt circuit 10 of which output level shifts between 40 The output terihal DET Y| to o R

eni tt eriwb asvdls Al redporit &6 taQ Gngud CHDS IBVeESENt  {ony @dith PBteriall dourd®\ab bmucd%ﬁﬁiiuésbﬁd

i Nt hesighar a @bremial arbuitS2WT ehicBthotchredtigh t hRutupdtentdl ibedfas.g., Web voksehughng e

t 0 t he pattisoseipetivgly Mgcothoastnductive 30 tespansa38 t 0glebd@icuivd?] te., tah ECE evick eircutt.aii Figurall

of the totigoutpniderel of theHevelishi sirclit 30 @nda 1, the load circuit, i.e., anf ECLs tevidPNdircuit is

1 ransi shigalar 3@nsisRef @ whasg cowdnctivity I8 cpur e 4, showe pbo thimmeivbsisidr with a resistafidedR2 of

bi pol ar trallechbsihe differertial girguital 2 4nd odkPWIPRR t r ans Aout S0lebm$.evel conversion circuit
accor di B¢ levs! signal corrggpondingrto tadnpui{EM@$hi r d NPN The apesdtion ofr the ambpgiment ¢f dhaslevel
presentleyehg@at i on wil | be described. Fi gur gonergiop ‘a“’“"c %,qe?ﬁi'mﬁo 'E?Jﬁf?é@! e o
the col | e(TP‘b'P""E %'}'ffﬁ”ﬁ%ﬂ 1°df p@H‘é‘*dd'fi‘F adrst d| agP%’rﬁ"b’H’H qescake rrbodl me of

| evel and aﬁ a fl nal
~circui tzng f’ 0 h 'f'ﬂ F‘H | ﬁ': % ?' $hs't°’G
and the rmma connec d o as&?) n rSI Onc'rcF OEGEBE' %&Ile qstrelj oot
termn
t

out put pé 726 Oggt l,el |§gu5J pQu
Connect@ 5 \Ybks! ﬁ\\ﬁ §ralh Qerﬁmﬁﬁ%%&e& B an | npu,tm 1 rﬁmaL iNa and INE) tﬁe
pot ent i g&hin WANing @f Y ADNMOS SRRl 86 TR S| gnabo vaitsths foMyseiBgid @bnaqé' i Qy;u.tad thé)

whi ch t ¥oraUpMES) transfsb 18 Mad At R dedina/D Of , néd-ilerse mra 16Pmin& iNaS whild tRUSH Ievd! 0
paths sel ectively becone conductive in response oad circuit 42, i.e., an

ECL device circuit. In Figure to the ou&put | evel of the |evel Shlft
circuit 10, and a 1, the load circuit,“i.e., an ECL device circuit is

“bi polar transistor 14 whose conduct|V|ty is con- 46 shown as a formof
resistor with a resistance R2 of trolled by the differential circuit 12 and
outputs an about 50 ohns. ECL | evel signal corresponding to the input CMOS



5 ' EP 0 232 969B1 . 8 volts of CMOS | ogic
signals which is the inverse Next, there wll be described anot her
case that level of tHe hi gh level EB 0 232069 B} gl c signals i 8 a low | evel
CMOS logic signal is applied to the applied to the inverse input terninal

| ND-  yons of cMOS rIPdéE %rﬁfs"@mﬂ:ﬂ"é ma .3 pd INb. The gnb o Wil @%ab&?ﬁmﬂ NGsd hitSt
PMOS t joqdi %Je% vel f CRIB8 bR EiGHR Si %tISW | s& ‘Po ihBS

gat e t giiiddiath el mﬂ)t.@{érlﬁiﬂf' ctrve. In thiguSbaingis §1d INS. sﬁwe

| ow | evelthd idoPies BinsolOrs IsQbinGertb@@al S aBigkor 15 ek HeR lapriBd ﬁe%sﬂ?@&erﬁmau the

rel aU&LcySncﬁBEﬁrb | in RIS st5th, AN Mrst MNIOEE an- I €8 dEIoRTIored CkHRE bl MO Nodid) kignakd @idtis t he
first™8ildd20iatts ag @ tomatiilyContdll RisiBtaicd)siicolal S ArRdGENEVRBICHB. QB AR the filst RMBE ST OF
20 al sits gas ane naBnatlingl® ad arinboted. togbiher. f i r St trdisisr 2ihaisoie remtéredatonauttiiehThediirai N

t er mi n3hus dife doleetiad b e dra\MEBInEl ditieifiest or 16 PHIOE tiahsistdy i16 sibd HMBGt NMOS Siasdistar
NMOS t NMQS§ itrstsistor 20 ceinrides withethe poterlialidhe pot @htne skt softhat POy eve respsctive vesistentest hey
have r the Yee pitential seus¢esi0aires e 8.0tvbits. Qretbe potoenel atatis olF £ @ t@each jother, in the @ndiictive| t s.
On t heother| kgnd,gthe sogone | RMQF transislr (18 iach ostter THerfatiohieset énprrespprviing de theratihand,
t he se@Bﬁ’ﬂﬂBdPﬁmﬂ‘-f“feaﬂ@qss ?d%“"&”e flpws from s Phtheabsqiyta valygsjohthp ¥dd patentig|, i.e., 5.0
corres ‘ F‘H’é“'er%{’t o‘h? d&‘eé'ﬁﬁ' condu&?"P\?Ed the1Yae pmﬁ!‘“&'u'rﬁ‘ & volts- dgrord-r om
of the> E?Eq 4 é{'P to; the, "°s's§“‘i9 H%ﬂ??'giﬁ F“al

Blf rfe potenl |t§ }hgl fir
\S/8|u,[ (S:ehlph an theéfz: oen%s %ic{‘ % Secg elr T&W ?v%sgvﬁq%] ' .I

e poerﬁhﬂgnt o
t he reg on th

R Rl
the an BQ‘L"H naiaee% S
% Y & level %Qrs‘fgn;l al a

20

t hQ‘h@@hts? NEA eranﬂbr f%!zﬁbh% diftodnud he Ve her@@ﬁdﬁ%ﬁd@étwe IHoWever, ihe@eébgfhﬁo y
t he "t Bl 181 AarbrdrE 5upbidalabits KBS BFRiRal O VO! trgnsisboP22¥8 rdhadred bonaRivef sifoGd Yte
e.g., Wih/th¥@bibiial 268 Bolts on the arfdbe biBe Ot her nbapplied k@ 1BBERME NS o 18 ARinst O
resul t diodeh®t. TMBORe PRt RPN r&tisisiof 33 B@endi 0de  Bmikae SR first FMdBasdINIDS @ahsibtorsi t S
gat e t agreti combluctivet ut opedatés ig lthd ansatrated - 250. 86 \and 6. Therefdre, the draib pomhitiab oftth®. 7
vol t S) regio2OThe [seacedl NPNQrausidtdr34aff #H@MBS | 0gi second S tramsictor 22 beedmes JNeolfsi 1 St
NPN t r ferestiab tigouit 32 isofupplied aditsf fage tormtinahl  der edhevdirst BN d@osistor 82 dfidheediffargntial he
secondwiMBGSpaentia 30t volidon the tiaiptermipeledf suppl riedit 42 isi theseidye seppliedratrithibdse terminal
t r ansi the dist WO wansistaRds Envs thesenoed NRAE si nwith the goteptiel e 3ivelts on fthe denirt teyminakdf -
0. 8 volransistgn34 i gendered) aongondupiive. Apaasreapploi edhetsecond NMAR trpnsiston?d. Zhusdhevfisst NENon
t he dr gHfthie FrEmb! ofithe HRnt squppe 36 flows NPN frangisier 3 6F°"SQ'°¢ g°“r°@?#“°‘"’? ethhisPral s

he

atel

of t hethfoughsg cusgrtypath inglusing e resistar36apd) < deP’é’dN%"b Hangiste '%1 B2 { he
unsat uP‘%%@HNP N B"S'St%%z &yt '°";lﬂé9"8‘f ore, p’ﬁ‘?%?t ts f"h "'Faégl on.
The se "°‘f t st ?%’F“ B IO i f - "
beconeg E% ﬂi 19 | %2 nd S DG e %%'

fi DSt foTaw Gl e ’Sn
VO' ts 94?.'&: %%ﬁdﬂ {eonabea voltg'(llécu' n Wncﬁ,u Me
bas&_t Sgononal & Moy THeSoldu SotbtaNSs 1t OF 2 ansi u§4 ﬁ, B8 G t he

pot ent {gitb is ap%n&: #Cthd Sas@rier | S Bhird € B Nl SHtontidi a«siﬁde-%bqa m?sélcoh&uohelﬂas&ss
NoN- CORPIN Ghnsis®r 14\STharefoR; the Ikird NFNEaECONd NM@Eal Tof #161 thirS NN tra&.stoThuaastéag.eﬁl rst
NPN s usigtor 114Ibecofmies caaBictive andl pdsbsd aCdufrénENt S OW it e PRedtibiits brf 6 GloGRdermidl & S

r ender therethmnghC Bondl Wict proend {bfenab €Cto théir ough sathattiier thind NANaidnsistorCIk isCheritgreti én-

resi st bad Sicuidd compctedNRNtier autpei ®inginal 34 of céndactivh. fAsea eestit, ahe emittaiu pdtenti@ dfhe
first QPPN Asraemit.dhecamit®P poténtiadief thidkN@N oussd third MPN transistos dp b thel lese! of the ol e

t er m nt@nsigipt H, i.drethp davelrf ithel outpuhtemi®l t o t hierminak OYd tbegomes lowsrathancthe BGe potén-t he
resi s- OUY bpaomesplgwer Hizan dhetape patantigl gbithe of t Hal of the dhird RNSransigfort t4n whichRis sefftot he
resi st Bird NEN prapsigigt 14; whichdsed forihie gofiggtor 36 thrigoliscipy %ﬂ*ﬁt‘?’% 0gplts apanestipned ghoverhys

t he se l%ag H?t Z‘,?é\‘F r"“ér{?e“}m"B‘L abaye, "E{u‘?‘? ent 58’0 r“l?ef° %é‘t 9;'[:}?"’ voltagengirop 0.9
oot o 3y e G TR o wo AP e
ph |a oV HE:b ut,s 8 8?%3"%6& al?t% b put

t roug pé:ﬁf ia§ ﬁf t a Ou e uen y wﬁe Iow%él CM?)F IC si
current Wam.rgm&eﬁ%%@d N KJ3 R th ‘ﬁ% A%ﬁ,
pOte”t edbtwe el e INEr Ll @L. sa olts
IS app eI b IQN cté?d'ngk% obﬁfne h hb memﬁ source 30.
In thi § 66 tofnal bbﬁ base NPN transistor Jeyyreld ma?eveuto&ﬁ,er&.m EifhraiBN

tran- termnal of the third NPN transi sisfds of the RaBochint. irElgtd 5 Y sollfine
beconmes conductive and passes a current to it the potenti al 0 volts on

the ground termnal G therethrough fromthe ground terminal Gto the

so that the third NPN transistor 14 is rendered non- load circuit 42
connected to the output term nal conductive:. As a result, the emtter
potential of OUT. As a result, the emtter potential of third NPN 46
third NPN transistor 14, i.e., the level of the output transistor 14, i.e.,



7 EP0232969B1 8 is a sinmulation
graph of the input | ogi c | evel 22) haV|ng respective gate
terminals con- signal and the broke P???r’tzeébt%gba si nmul ati on g?aph of

nected to each other and to the drain termnal the output ECL |ogic |evel

- signal . iASsih@&dn gfapi® B the input CMOBTlogichévet, Ni 1 d  MOGel bANiify REpelR@)gaB NS mingis RE: -
- Figure Zigndi Bt B6lbiMén IIREls 4 S@UiIGtich @kph oSi gnal  hasctéll to each ot ¥R 1 1ROMAR Edrilal
bet ween Hehgutpdt GOL Pediceidiel Rignal. As edhaiomt | me Tdl op theathifiMOS$. trn$i86rC(20) (4hd NtEspec-
second) Figurs 2, the ougtIECE logic Bgvebisighat s d ow pot eritdlyalcommeeisd otydn) thatigh pdwtial
i nput ChElEy tirog)iTd! dfcabelt 153 gmeal (haoaseced) s sourder (26)gdmd rtiees pe qotential youtdag(30)
first” amterstednpdt VRBSTleginvievdh sighal ghang@vel st at éhrough raspecliely thefiret| and secosd MO8
t r ansi sfironghe( g, levbBytate o thér lowHevelistalelend( 24) - bei rrgnsistorse({16,y18).i with tddiodsf (24Awing
1. 6 nsee delghtime TdPcof gyt 1.6 nsec. whop terindet ed bet weemmecied batwaen jarfird infesmpdiate poten-
pot en- GMOS legisgipye! signaghangesgiieir the fpwreyels from t el $yRe| @R egnd the draint pigthe deythce
(28) and@tateriethg figh I'?V?st"a’feh@ "'TetﬁH’P‘tehthgf’ Pe t'® t he "‘Pﬁsgtf?"?'ﬁ?fé?z)st at e In the

above, tt'ﬁ%s 8 ys“’e ripgsabrtrese dhe (22); ti ne%d' r%'“';{'é‘ﬁ'!’ ? mpris-

perl ods IE ) sngnas are at 50% of th ; fferent Ilrgl gﬁﬁ) ?gand

conpri s-m[’ r"@g Sy '(‘/éhes S are at Ny : sk "ter -Vl
f nvenl nal I el conv cur | n ia volta ou é thel ntlal

pai r o %VQQ Floicl GAGS T a% Tl Zﬁ ecanqsarm " |’cé it Efﬁ a &tm. e

the ex ecC., re pectlvel ect ed ween a tween the

convent 0 m RS goqﬁrﬁéﬁﬁe%' ericrcH bk descr | Bt mtermedlg‘t@ rattb.a& VAL e

SOUrce R baRshnlthi teQHesBRiRBitombroR@RAVE, t he debPhdlthdBW phibniiaRNekaddl Soun 80)

1. 7 nS€Gevel cdfversion ¥kt BARrGAUREBvel &dtversai d di f fuRde el BhtroRBMthd bibdhr traidtors (82,

nsec. ) 1B/ BEHS ICWBISYlogic level signals into the ECL 20 34) wifoeé SRkterGminaR afdinlteANy c&d ow

pat h "betdgrasvel Signalsr UiB kbl corveegotiRgit det ai | ed cheaed bogkttiePnd wHosecERduction is each

second itatpeesemdivaiition pad b taatates whimpagel Sour ce ichusliddebys® mispecivatons lotsgid emedit

i nvent i oircujbrspeadddmy @ower consutn@lonaand Hhighe | ow potsigndls ahichy @b tsegplieds outhe basg 3@ni-

| evel caowvtdmpadeneeci rcuit to performthe | evel nelgrhessot such thah@aid biphler wamsistprel

of the bi pihilarthere basdeent tustratogand dﬁscribffdon 2f t hd32M0are| i ppeosite vletes f gendhation;

i Nt o t hah@@re at pmgent ta3up) prefpresdeembpdimentef t er i nal@d are mutual |y con- 1ogic

| evel sitgnegpeent Fentipm,ib willc BeyHadessteod B rcuit of  an output pipelan FraEistare(! 4)athe con-

whose céﬂ?ﬁﬂti‘t"%ﬁ‘ thg a‘éé(‘t‘fﬁ“sc ‘FT@"'%?F é@‘bﬁf’d"i nvent i ofU¢tige of whick @a‘?"m"élgd &Y °P?r19'f Boed

icatio i col - B9tP ntr §aid biggla ors
ggztsfj(r)r;)[{f%‘ rﬁyn aé{ ended that th|s mve S?n%}d Scaaﬂ;[ Lﬁ'%@mﬁ E ut?%s ?rh%CLblggu%T;vel
terni- lmte Iar e'rrttlzgdtfr:ler: desc signa from mitter terminal.

0 ] con a

thereof ypdh \% Lr%u ﬁ Ltors Wid g b v&s.l}?‘grci}?ﬁé‘clhln mﬂﬁt&a’%ed
and desg;nb nsf%wm % thh'%lp _p03|te stiates of conduction
at  presqpd cibifs.Pe pre e”e_ enmbodi ment Mfbird (76 sBoRS Fitrmediais BBl
it will be understood by an out PUtvolRhPSuRe id gréthd (@il (14) the

con- thewmmskilled in the art various changes ange agit bipolar trandibigit(14)Ns @bn-
which,is controlled by one of the fications rra;yct&ebémd;a the ground potential source
col kgt ar pasvenicbrabsionfcirsdd tbr iop@tiag 4 r ansi st ge)and B bldfudtemindl tOUTR | Nt ended
that this CMO®RgicOsvensdnal 3an ECBIhgic3dpl and whi ch outputs an ECL | ogic |evel
be |i ni t edsignel comerisiar t i cul ar embodi ment des3| dslees! conversion sircgiha$ claimednin ¢laim
em tter ter mirRyplshiggirgulié10heonnectaddetwert enpl at dwhesein dwrdifiprantial girauit (12) includes
i nvent i on,a high peterdial vokiage iseryeen@PPAd RilaW | ncl ude rasistor (96) and poyEant swrecPa) e
ci rcw t asPotantal yaltrop $ouees (30). Avhish PGRleR s foI | ot H‘ﬁ bigplenlraqsisters (323 pfhe diffrsential

appe as its i put e(EMQ?f logigdevel sngnal and a amplitier (12) having its collector gennected to

e ESERETATARTUN 4 o PG mE iy
Fn

Cl ai ns

and which sup ontro] signals a lts ial source sal cur
bi pol art rgRshEldh Eh?fﬂimt.? iy ige bet meff"éé;g" ,grbw ot L
J 1 A lgel] cp NS Shid (8148 o S 0VeT L i Gf pe
out put t erghftivi thir %Kel Sl gnalseéoﬂd ataol sQ:g 4 air h&Y
si gnal CONguidr$ (30 22) of another conductuvuty type its colldctor confoél 16 M8 \GRdusd Btﬁentlal

circuit asanalaiidd®@4), edatd tShthals ¥ hb fu%h' ft cirGoirge (HOis sra.&éte&h o b WRERw
2, wher ei nantibecodt IMES eatisisls (8, 181lebpecl2) | NCl peRAiaPsdiicd 30p Rigthéri vith theDérhifie
sour ce ( 26jvelamding cord¥éted to the dniM&sssicy (586) anflthe fiest bipQiar rangisterqs2) (vidGsaid cane
pot enti al andltbeappesreosidece GO SignalfeiceiVing ecei ves rent source (86) abdlies His¢ Odnadcted to the
t ransi st ormegng ANa,gib)t farerechivirigesa@dritpubibigas it s i nipint teani@MIShd thigd MOSanaadists i(2Ppal
and a  45nals (1Gnhe thirf @nd {ows®) MRS \amsistors s col | eovit theuianidipolatitrangistaNIDE hpvingi its

| evel signal of opposite logic |evel the ground potential source (Q
through the to the first-nmenti oned CMOS 4 ogi c | evel signal, resi stor
(36), its emtter connected to the | ow and which supplies control signals
as its out- potential source (30) via said current source put; the

| evel shift circuit (10) including first (38) and its base connected to
the drain term- and second NDS tran5|stors (16 18) of one 50 nal

Y M rr N R AN 2 o o, ~ SN\ M T 1 N 1



7 ’ EP 0 232 969 Bl . 8 is a sinulation
graph of the input CMOS |ogic Ievel 20, 22) having respective gate
termnals con- signal 7and the br okEO R3S BT o sinul ation Graph of

nect ed to each ot her and to the drain term nal the out put ECL Iog| c level

o oS i °‘f‘£§t§§tt;2% , gﬁaN‘% ppeyio i )

bet Weent &p l;_g;l’l Tdl of
éatpuii uﬁews. Tt al sour st'eu o ﬁ{? a@
09' C |N£tln§'ﬂf‘a aﬁablaﬂﬂﬁs%c (nano seoondf hr pugh %&ﬁ&e&é)'aﬁelmé %ottaﬁti”alsgou@@ 0)
sec the” RS0t LIOMDSNIbGIE 1ev8 \efthal Thatgs t O t he lupdigh RéSdctively ahebrird AR second MOS
transi skdai e high lovel Sihte thtnb lowt 1B stato@sy ( 24) beltn’aﬂslsfbrsd@b atg), it &he Idiodle Qb4) BbiAY!t
1. 6 nSegdelaphit® Tui 6f abbud B nsec. whed GaNpt €d bet Weaihedsd behvidon ia st intBRflddrkecpaiemt €n-
CMOS | ogM@s logiv @lvel Sigganetangsla &rovg @6 Idwiievsl t he | owtiblesoalce (28) andl itid draiaUst atte fodidh
and t hestde @it Hdgh lévialosteien e théhaketeathe délay t hve hi gimdschesdistst2®;e. | n t he above,
the deltips arq measBS by riam péripdsobetye@R)the t | mes ar e andlisential amblifiet direuitp(@2)i coudiris-
bet weertimeadhe respective signals areqatcfiOPf ofr theit i al anplirgf 4 eair off bipoler trafsisiys GBnP) jasd
times tamplipdesp@e theathes handain sheggxamele 05000 of t [geinpcted between p gecopd ntgpedigle po-

bi pol arcopyeatessl sleypt copvarsion ireuits foseliRed | t udes. anfie! veflsgertonee (Fandthe iqyw-roteatial
exanpl e"'f’B‘fe the dolay “"196 ﬁ’e‘t‘!‘f’ér Yﬁ%’? \7\5@??°a s&cond VP'HQ%P?P&% @?)esag d'""(‘,%‘ﬁ‘t}eﬁ‘ﬂp"fﬁhal

| evel B t ﬁ?? oind 98| ¢ betggen

oo ov PR %reg e 550 §°?’1 res Tl %ﬁ‘? vgzv m,*‘*'*"'vj;;ge@%ie

vol t a06ewP 'h§%sno 1 unt%gtlig ﬁ tfu B ﬁ nveq anpl I f I % :Erol%f%?eab ngistors 2h
. re pectg oh& CMOS ‘?'%lc {evel signals into the EC deo %”nn lRIYXI

bet €No ch%v BFBIé eQéIQ: ioidn d‘?ctu@'oll e descrnbc%d tQ d%gse oondu ctfoh ch

i nter %?enpmeﬁﬂ;n'lﬁé th¥ Mah R Rt AipkveE t hus beoseRi ﬂy Bifve BRI control

| nvent | QBuitdkgo¥d, A6 pBwer consutriplionddHd Kige | OW POtsRRdid Bhichvad E%@edst@lﬁeoﬁsé &hhi-
l'evel GiRguyipsdeReh. Ci rcuit to performthe | evelnag @wer such tanedd bibéia 1AMk

of the bi palieatherb hassees NiGstrated dnti decribedsi G Of (334 ChAGN lopstsite StaVELf Son@uttdng

I Nt 0 t hehabkeh at pré¥ent tS8g praledsicantddliinértiof t er M nalasd are mutual |y con- 1 ogic .

| evel sthgpedsent irvaatioh,eit efill benundsrgtocdnbyCi r cui t of an oufpdt bipdlart teagedtérg(n4) amdconhose
conductthea skileddmiha attiveriops eimeges andimedit | on has dudtien beabich isscoofolledThy oneed the
cont r ol ficaignpypaxberremipect i ve one of said cont r ebllector palantialss peeaitl bibaiaw traosiziers
consunpt i Bereiorel b dftended that this investicgrmatl s ahi ch (3% 9)snp phisfeebinuls anHCLijegiclevel
ternm - lpenlﬁutpd t gasticular embodiment desclosed signal from |ts emitter terminal. na| s t her eof
such t hat the 2pg rpadp spaipmrlgted oy sareying ohi | e t here has been illustrated and
descri b&d '“"9@9‘ byt éﬁa‘ﬁﬁ invaptian wilj ingty %§'| te stit dsew cmpRictcyhss %‘fa?d g claimy ¢
presente“thd'B‘B"'%T" Ao pwit E n BR{50P e dnd the resen nven gt
will be®d$8%st ood by an ou’fput bl‘%']"éﬂnﬁ é@? ?eﬁiéa

con- th skilled in the art various changes i
whi ch |§'§@'ontrol | ed by one of the fications qb °'ar :;::s' potetj:a?lrgogg
col{ ectpr Apsttﬁnéoh@ets%noéma@'f& Qipiingra t T AN st(e,ra%a Bt E@q nt ended
that™ t hi' s chvidéasHid B §8tal o3 ECL Iemic | agd whi'ch outputs an ogi c | evel
be 1im t edighdd conphisintir Icul ar enbodi ment deg.claoe@il conversion &ilcGiN@ cidithédThi dafn
enitter ter Nd 19@| shifEciciit [€0) Rermbetsddtvesd Nt €NPI atoe@hdréM the ageishtabciRUE (1R indudes

i nvent i ona Hattpofohtiat voltde sourvee@6) €t awdwt | | NCl UGeresistdr (362 .andha lcarvsdl sodRe \(@BY, Hhe N
circuit agpotedtal voitahei soured 430y vhith aekdelvent s f ol | @hviha Gipolart transistdré) (2)5af apdiifteteatial

appen- as its inputcke OMOSB dagivslevel signal and a 45 ampilifier (12) having its collectoB&onnected to
wher ei n t [GMOSdaginevel signel atephositedogiipwht i al v oltheagreundopatential isqurepr (8 ritodgl) the and
d ai ns to the first-mentioned CMOS logic level signal, resistor (36), its emitter canhastedjo thetlow

bi pol ar t eethwhigh yppiieg gntiplssignalp as e eeted bet we@ntemhbsqirce uel Vtﬁofaéh?lt"al't 9;9@'9? ce
1. A | evelpute Sgvigyel shifh ciquit d1f) tncjudipg #hyer t i ng (#) and its base c ‘$'@§ tod fectheyraip &
ter mi nal § cond PR trapgigters (18, 39 %laqhalwto ar'l‘a'E{ﬁLﬂ‘el fBEITth S franeiston (22); p

corrpr i s onductivity type, third Jand fourth MOS tr: 4)Cﬂf]th PRt Tg as
clainmed i

(12 réqthe ﬁ? t 10 dta e groun otentlal
weretn L SR %2‘? e & Fgfngg g?% el Ldég"'%‘ﬁ ML e ;gr;j;tgﬁgthm
sour ce. (bl edtotz v R E O e bl o B e
tranS| stor,,ﬁ, % "j‘ém,dt@ as |ts Imﬁ; iggmgs ,g,\é h t'nizjna

a Pals mmalel :ﬁ.meernd (fobAn MORBMaRbidrd S COl | eGfiR the%matt%rpt:e.duamstmn vta? lit§

IeveI Si gnal of opposite logic |evel the ground potential source
through the to the first-nmentioned CMOS | ogic | evel signal re5|stor
(36), its emitter connected to the |ow %nd whi ch jmnljlﬂﬂlnﬂzumﬂmrl gnal s
as its out- potential source (30) via said c t he

| evel shift circuit (10) including first (38) and i‘t s"ba%e cornected to
the dr ai n term - and second MOS tran5|stors (16 18) of one 50 nal of

- rr N R AN 2 o o, ~ SN\ [T 1 I Y



9 EP 0 232 969 Bl. . 10 col | ector terninal

connected to the ground po- mte| nander verbunden sind, und deren
tential source (@, 9ts enitter ERGIRNEIRKI - 1%i t ung durch el nes
der auf ihre Basis- nected to the output termnal and its base

Anschl i | t | t
tgf% ngl & f'togﬁiﬁpai ?&:ﬂec%ﬁ%"ﬁ{ﬁ:&%&n@ge 33 5 g[g‘ B?"‘"ﬁ%&w?ﬁ,’ggff sizaﬁ%rff%er&c or
bi pol ar r{e&@&'% 5ut|§ 2tgrmmal and its b i {BSt dublsignale so
ent gegeng@mdfi z&lﬁaateh% the fcuiaa&ztaﬁﬁmen si nd; unqeé%as@mr@raapa.u%aaren Transi-

- einen hd falvipoRNrafsiSgaYSt r ansi stor (s14), dess@idn ka2l $4) hBnidbdengosat e tei-der
Kol I'ek- 1. Pegel umwandl ungsschal tung zum Uml\andﬁbﬁusténden sind; und

t or potratehtanspeiaher bi pol aren Transi st oren ei nes sdA BipdiHgi Kpoaestradigomals, i n
ein ECL- 1o (32, 34) gesteuert wi rd, desseh Uatongadurchesdines der Kollek-
Logi ke gregel@ngandiingssthaetuag fuve Ugiivandeln torpotentiale dernigipolaren Transistoren
Eni t t er -toes CPMQBLogikpdgal-SignBiElin ein BPlne 2ani schen €32n34) gelbesier eirdinind der &psair-
Logi kpedepksigeifignaladisayeist nungsquel | e (26) nem (Fuitter-Angghivdr ein  ECL-
Ni eder pot enipuisshemeitan dioehnetpntid-Spam) an- 2. Pé%%ﬂ?hﬁﬁw ¥ugischal t ung
gemAl Ansprﬁ‘&‘ﬁs‘ly chl &8 ene""d PEIBRE| schi ebeschal tu 1 vvobe| di e

zveite Zw sg E%T‘%?P%PP ;?gélﬁf( % die 2an ?gﬁ")f‘"éﬁ? a‘i’f:: A SP“:’h
nungsquel | e ?g)f"%le ?Sglg % g %éer(stljldf;)ol hr‘ébﬁ r );§sit Eﬂ?gder mola%l n zu
eln ZU lesem
Signal

di esem J%iélé (bé n&%&f r?é??gf ouT)

OMCS- Logi kpelfEET
oi ner _Ausga L GMES- Log Ea%gé%/g UT) engeschiogen
Sg chI 055§ﬁnd|54rhalt WTEINETRLE An i hrem Ausga t euer si gnal e

Wo Bigherdidnle RS wobei o p@@gel U”V\@‘dbéb@ﬂﬁﬁﬁhﬁhdsbﬁﬂﬂtugf gERkB RRRLAC D

SCh| Ebe‘SChaE&hléB&cl(a% @0) 6hdn %Fs‘iénelﬂldun 2, wdbei V\@belD|ﬁ6§érﬁ1alversthrkerschaltung

Di f ferenti abweérs MOSKREnSISIBR (6L aivei t en MOBudy aineni Widerstakdl 36) Uit eifd 1866m-

(12) einen Witepstybsrethot Afftenttidl cbrisd St rom  build (BGHfEESINd Bbilsiridmdder bipeis: und
vierten MOSquatisier (26,822) winbeibindsrenunds bei  @h Mesidieren 183) adea - Diffdribtialvesstlie-i St Or
(20, 22) el betangatypksruadh eine IMode (24)aum-Tr ansi St kersee(12) 3é&)Kollektor Uber den Widerstand

D ff er ent i alafteurgitwbei diecGdtaifgatilisgsdesund ei ne(3B) roitider (ERIpptontiakQuelle (G) verbundans
(12) der Kobrstek brsk zwektenr MOR:-Traniistde 48.and f aBt ist, derdEmittdy diberdHiee Si@mnagella (38 mit~sse

des ( 3B)anndia nigktrinvetse] Seitechawi die- Quel | e G @) NiedeippiantiglQuelter SPcverhypden Fskei t en
MOS- Tr ansi stwarse $4ilg des Eingangssignal-Breg- Eaq t t er undpdip Bepie ndg d qin- ﬁ@c'('@ay‘%m t
18) an die [fngsAitielsn (3. sBbsangeschipssan di e ‘"eﬂeﬂeﬁ"oﬁr@ htvprRpnden, dit| o
(30) ver bun&éch “'i“é’t‘ese Fﬁ%ﬂ?@"i’%ﬂ%"aﬂes Ei nga b'p°' Transisig, ($4); e
Basis nmit d¥h (?f‘-‘ angsnmi t t & mltI éE’ B'?f: ‘i‘ R 4@
vierten MOSY 'fr § ql den ist, Eeé?uﬂ ’;s' erﬂerng r s| tse nal e
zu erhal - ¢ g [? ?ﬁ%) “bi Bol are m'ﬁ"?acdpe d| e
Gat e- Anschl dwerte 2r Kol l e er‘;&e;“ ) e" I I'le

(9 und vi er,- rston 22) die Basis mi 5ofd Dk ﬁ" nsb Bd Et'ﬁ'ltten
Em{ter, ZUWW(@ mﬁ% Mg, Eid) er und MMbS S Riidt5r& {26y vafbafdeh 1B und wob

Eni tTer des s@bd & HoBhpdRhil-Gudid 23St 05 S (388 e Bipoliioh iniaBngbimsiskéra g &t Or S
(20) verbunger NiederbdiéHiial-CdbiR (J0f rgsiuel | €  ( RélibktoriBnchiusl @it b Erdpbtorfial-auent der
dritte und ¥énkkdeR silSund die Diodd @elciwPot ent i al ERuelbusieh 3Q) detcEdutisrdh@sthius tmit UNd
Transi st or echen ehd) dder Zachesposihialk und der Alisgandsiisinme Verburdenrist, und der

Dr ai n- AnschlQudBe @85 urdir detrt Brain-AnsehitBedes MOS- Tr anBasistAnschiud 6mit 1&m Aallektor-AnschiuB
MOS- Tr ansi sviertes MGEJlrangisiofs (2R engeschips- urdl wobdes exgiérebipaleen Transistors (32) verbun-
Hochpot ent i s¢ni®uel | e (26) und 40 bei denté4siiglol ar en Ausgangstransi st or
(14) der depinwilifeanirbeestitonchaliyie| 18 (30) ange- Kol | ekt or - Anschl uB
mt der Er dﬂthgﬂtq'p&afeaTéﬁ"F'§°@%fﬂ20%4§en SI rﬁ?"e'li’l'ﬁ?“mse Di ode (24) ZW -

(G ver bund@'ﬁ IS schen e| ner

Zwi schenpot &8 P°t°“" ‘s"a"““" °“ kI enﬁ@“@éi $ 'E“’°a'mgg“ geretiel | e
(28) und de °é F?" %@gﬁ"wgsq“e Ba5|§ en un s

Kol | ekt or - Aren |alvers rk §S§ { wnscge?]SI st Or S ?I'?%‘ rcgrr? Q%%%%j aa;emcg?egr?\:‘ au (1G)r sten

bi pol aren T St ; nnecté une urce de tgﬁsmn de o

den ist. - ﬁ%‘.’?n w& @Ekerécha' FoHA0 o %Bbo 3 BALiG

Transi storeg g (3 e‘éﬁ‘ég hpatb ons di e poenfidinas Plequelq'éd%ﬁrau mve&:v\@e' en
Zw schenpot %f&hér Fbﬁ'al% anfisto-( G S0sonlentrée dnCsignki déenvﬁmyﬂuslmsde
Ni veau pour rgaO@geBd) iderem nﬁlf&an%hlﬁﬁb‘ér pot ent i g onSpighan 4B OhaALE lobifue CMOS d%ih

si gnal de niveau | ogique CM3XS en un si- (30) angeschl—essen~+—s{~—mebe4——de

"Diffe- gnal de niveau | ogi que ECIG conpr enant : r
Stromweg zw schen un circuit” de decal age de Eiﬂiﬂ! il
zwei ten Zwi schenpotenti al - Span- connect6 entr

tensi on de po- nungsquelle (0) und der Niederpotential- 5s tentlel haut
(26) et une source de tension de Spannungsquelle (30) aussucht, bei



11° ’ EP 0 232 969 B1 . 12 niveau | ogi que
oppos4 au signal de niveau 3. Circuit de conversion de niveau salon |a
reven- |ogi que CMOS ntntionne en pifef?3% 98Bt our ni t i cation 2, dans

| equel le circuit differentiel des signaux de commande au niveau de sa

(12) i ncl H}leauzﬁ%gﬁsztgﬁﬁ ngue sngrgap)de qiveémet S?E%C% Elﬁrdta é&gnverSn 8& 5:&6‘4& Eelé#ia reven-

ddcal age é en pre| CRRMHAN ) 'dicathh gu i duﬁi%entlel
b' pol ai r eged & andé pamnf%aueae second t a inehiQlin® résistance (36 d urce
“anpl i fi ealied ciftbuit [dBTdBRIdgE |de (nvédu ANt & Qourdr® [38f] M1 ddsiaRsidis bipolaires
con UCt i VinkBant (436 premier et $6dnd Mahsfch£UI 5 CONNQIH Qe N'ahnpiificAélk CRtéréRticP @12P Ryant
t roivsi bre meis @elafisy bredeypb [daReAduétisS dddOS (20, son collectdut Ednnét® ATRSBEcd 63 poldn-
travers deoisiéme @t iqadiridme ctradsistorsl' MOS @0f r e t ype tisledeCraaseal (G)i avitiadretie (aNvésistance
(36), son2fmdtert eutre type e cohdugtivitd esoner ce de  di(38) esof Bdpiteur eennbaté Al sdwcegde | | e
des premni dicdef24), les potesreigille dsaref@Dpt vi a | adipptentebhas () e laditisaaree ds cowanti
t ransi st opeconBngit@s MO8 Y161®) Alentrespestict i70 10 (38) 853 bate coandoide @ labamrecdet dsain A
| a bor ne dement eanneciéesnew coté damet ingegormy c8t e di auayiPMe rgesistoy MS (22), et le seqgpd
quatri bnreet el ginyersiopomun ?9" dstrégeg- second densister Sigelaire(84) sig da rairg e dransis-

moyen de_feidaional denieo (Naghe) eoroeoasibol ai r e (texagvaa'esov aol'ﬁ%tw é°’t!?é°"§1"‘ prge
tion de sf ‘éls'gﬂa%rﬁ &"? 's'é’f"NB‘é our ,rece \i8j potentiql e °“°”r
col | ect eug r%eﬁ ée ¥§£ °si gngoiXe ?‘? r gfc rag %%

gqua- d t on errett

4 ol S “ig"“ LR F s Rty
bor nes de 'ﬁ) erﬁtld Xo‘?ﬁé\ gﬂ fiobes \4&& t Wt sth aﬁé
”a\}j' St Of, kleP Eiéécﬁ‘:rc dbl ;368 fﬁh a|295| ql&eas g (P dyEnt ecteur
(32)7vi a kadistBspaQivdnteht G2 dréhéradt ke et sa cBﬁnQét&d ?@soﬁ:fca'&é 'pétkrﬂfel M Rassed

et respecthiéBors MOS (16038 IaC@tEHae(QJ)“&nﬁ | a bor ne), steodiieaidmetidlr toriiboideldr 1a BB’H&
connect eagorédideContrd uhid PlemRrelsbuiRkede ol al do I¥Brtié BB$ASHofie Qo bidcohrddse ali€

t ransi st Okentil peshmddiaie [28)dt I R8N debualria- SOur ce dempas edlibdtat dbpemipBfignsistor bipo2 0
de sorti empléysisioy 808 (228 borne de col | ecseur tara@2).s respectivenent des
prem er et saccdrdit ampliicateondiiéerdid [2) a source de potential de nasse

t ransi st ocempwdent(uh@ pairb8lp trahsistarl biphdeiré4) et ant (G, sa borne d'6netteur
connect ea (38 343 etngnnects coirenune secqndersowres une preni bre source de po- de
sortie et defengien dropqientie) ddesmédiniad@xdda A | a tentiel interrmdiaire (28) et le
drain du Q‘E!’éﬂerqebte"s'%d#eri@ted’@' Bas PAcleditir ‘*ﬂu prem er transistor bipo- ne

t ransi st ogmpiffiest 22')“"9’“'9’ sélectionnant la voie laire (32). un circuit

anpl i fi caf®@e ?'T 6P 9P, © "i B’H??enant une paire de transistors

bi pol ai re ”(‘ifid £'° ° PoAN! c‘L" '"ééﬁ % une seconde source de tension de
potentlal 3 jﬁ °or:%° P%rcag de tension de potential bas (30),
| edit % ectionnant |a vole de circulation

de couran ree tension de potential internddiaire
(G et lazp UEQ'angm @on e%%ﬁgf,gg? EE@%{,%M@I bas (30) sous |a conmande des

trapsj sto §r. Hgg &hf—desd?{@s,bﬁa%x ocommafy) dont des bornes d' enetteur sont

-mut ueI I enagrqu,csgm%gfq@gg% RIS BbrdsCaeBassloNdp une conducti on est conmandea pour
chacun pawge kellé! Borfefup Rsdits frapkistid bipoldirbggnaux de conmman- de qui sont appl i qués
A | eurs be2nes sdientliasedes édls de condlidtion sorte qua lesdits transistors

bi pol ai r esplossd; et34) soi ent dans des 6tats de conduction opposes; et un
transi st or hingehsistar bipelgiresiesertie(1§)at lalont | a conducti on est commandee par

| ' un des podestion estBommaptiés pdel'up dbd potaneurssdesdit s transi stors bipolaires (32,
34) et quitielgaecolieqtous destifsdrapgistass jeaiiresie ni veau | ogi que ECL depuis sa borne
d' dret - t 68 34950 qui énaptren sortieqw dgMles si on de niveau salon |l a reven-

di cation tiveaydegiaup Fifliedoryis, s& Boremdfémetnur ce de tensi on de potenti al

i nt erm-di #%e est reliee a la masse (G ; et le transistor bipolaire de

E(r)];t Ibgr'%lﬂ%‘éﬁ ?I]%S connq\;:eg'l‘eise?ontlarevena Burce de potential de mas- se (G et
dic dan 1 u:e: g seconde source de

tension de potentiel intermédiaire est reliée a
la masse (G); et
le transistor bipolaire de sorlie (14) est &5
connecté entre la source de potentiel de mas-
se (G) et une borne de sortie (OUT).

* [ L N s *



