EP 0 320 582 B1 Description Field of the Invention 5. This i nvention
relates in general to a BICMOS circuit and, nore particular, to an an
- on-chip voltage source and out put draw,% ﬁz%u't havi ng hi gh | nput

i mpedance and high output current drive capability that provides full |ogic
out put voltage swing for circuits having subn cron dinensions. Background
of the I nvePesedntiam | n nmany applications of logic circuits, It is essential
that the lo |c circuit have a suitable fan-out (ablllty to drive a large
number | oadg§!d efthedaxsrtfy) ent capacitive drive capabili ty In order to

provide suffl ent urrent driyv v o Botkdeer
s coupl & “f q&ﬁ“&r‘"ﬁﬁ' “f%t“‘f@‘*""a‘*“’;t et o
be drlven. &% se a tran5|tor
amplifier, ugﬁ% orm ter oI I ower, which has a | ow
out put | rrpe B{@ udar ovi di ng h| gh drive capability, reduced del ay

per unit Io st svm tching speed. BICMOS circuits conbi ne CMOS

deyi ces havi n NGy nhéw%pbﬂ@éifdﬁsdfm%ém&eu s SORAIANAALUR 1bgiT Bitalilthsvea WilitdbRMarsduBability to
poweT di SSi @b b fahe nibbr lBbdePbrdfuirishfUdbackiveiie ibaLINY. I GMbIE/prbvid sUfitint burrent drive
| npedance apGesy capatifidloads, & cutput bifférsothiad dbtivbsnithe oulplitatthe ibie drmbil and the teedwhiche d
CMOS and Bl @h4B8 diveh.Tonventidnstputpat kifiver clrpuiits ednepriv o tanaletqs emplifiersuspally In theddnn atpn emit-
5.0 20 vl t ferfotawei, Whictcias e loafoutplitGiiaGance, thereby srovidingeigh idriveicapabiitresiyced dielay pas unlts
limited to Inad, amifestediiching speed. BIOMOSpircullecombing GMOS devices baving pigh Inputepsdance, gppd v
vol t age mi nocisetinwuriity swst lewrstaticpower dissipaion; andiNgigr eqtﬂl&mlsmﬁr"é‘mﬂd@” E}ﬁﬂ“bmpe%ﬁ

age | evel s ewseellenscurient djvagapablityyp| v vol ta e; however, the out e e

i s quite hi gh Monelithicglly integrated GMQS ?’\S’@Y(F E&B‘““V P gf%q’

reli abi | %t yV%‘deP‘Eﬁ%“z%g'SMP&%"WWW'H‘ﬁ‘ tpgt@g % plm é‘;@ ﬁ gn

regron (hot am&’l’t‘EBYt“?PW’é'P Qee #'

submi cron dPSRIANEISSf M?E“&'I’H"p?'% 1 9°e Q"?)’B’I' T tq" >? cg;reﬂt
ce

\r;g\l/vte?sugsl sd‘ryg‘gf’ﬂ '.’.' deSI eie%’lg ;'-'"‘ ata lon hot elec-
with sub%t 8 -" Jfli‘?ﬂs ppicelly u &mﬁ;‘

circuit inc Abiors. OUt putp stage for

providing h' g @N-E‘Héé& MXtGroWlﬁc Itnes?}a #ﬁ\oﬁﬁﬂnﬁ’aﬁ HpREr aRd wbrpudhisi transistor

i ncl udi ng MofRpdt s@gTorploviifg Mish dulut Bridvifbut DO Y6Wer Bissigatiin ahdErtieFiR¢Aiding MOSaransitird €
a transniyss idafingat ifveRErfor@te iiput stige, e a Ratisiidslorsgatserves 10 Bl ittlodtpat stage tarisietorsdn
t he out put idavidgiie cufpuf to.gie vellagé dhahessupply yoltagaltdmpals.t er mi nal s. Thus, what is
needed i s a Bl1hk)whatisnéeded RiaBICMAS dmwblngitmﬁvgmhlgmmmmbwpmmmﬂumwdﬂve
out put cur r eakt proNidey the stipply vpitage ardidall Idgivoutputypitage swihg forgiee submiicion bifculln gi ¢ out put
vol tage swing for the submcron circultry. 35 Summary of the Invention
Accor di ngs t Guininery oftesleventionnvent i on, a driver circuit is provided as defined
in claiml. The driver circuit can advantageously be fabricated In Bl CMOS.
It provides t hiccerdiogiathepresert inventien; ¢ divetiney !P"Q‘( &% defippdrindldimA; st j cs, high

i nput | medanc@edﬂmcwmﬁﬁﬁﬂfegﬂv‘ C¥REnts. A voI t age soud

be Qrovided f dtPrravidsaineadypntage %"M’é" H"P‘Ete"l?‘.'ﬁ?' Eﬂ"(iﬁ

f d“‘%? ﬂ'% OSSN é“
2gu(r)gteptyorvm' :‘1, ﬁi&g% n?ff"gﬂg’ awejage lﬁ%nmra@tgg
enbodi ment, "4 Sl ’? Pﬁ@%@: sl i e VA G oo

circuit and th! "

nal nve oy een the first and
conpl i mepg arg L (,:ﬂ . waﬁﬁua.tiﬁ.t et A b8 Elrohol
second SUpplo\A pyga i&n@ﬁ p ﬁn@@mﬁh\h&?&ﬁmk%ﬂe&ﬁm e cothphivibrilary &initter
digital out Riffows d me&wmb aﬁg&n&&uﬁ: dwWeFcirkalitiF fesioish to the
second SUPPlekad utp%&?gnaex Elineft'sSurctl tifcult S cBEpIEA umesrﬂném Msb&nmmymﬁm-ls
em tter folldadRicodplet & Holh ths Haslclidit kiR it tefrinabiol sourbifg cuftert & thebidsftircult in response
conpl i meRs aryy e fHphitlehalf Ol | ower cikcuit in response to the inverted input
signal. A current source circuit is coupled between the first and second
suppl 'y vol t cgjief Destriptiondf the BRakings coupl ed to both the bias circuit and the
‘input termnal for sourcing current to‘the bias circuit in response 50 to
t he i nput si gnahesirﬁlelﬂeﬁmmnurpﬂoqﬁﬁleofesembvm ng The single figure is a

schemati @ of the present invention. 55 Detailed Description of the

| nvent i on SyBetalindDeserinionef thatinvagiionpnol t hi cal ly integrated circuits (chips)
conventional| ys;]s%e\gn% I#msar%grat?ng?nogoll\én?claﬁy IrP egrated cizrculls (chips) conventionally have used a 5.0 volt power
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EP 0 320 682 B1 supply for powering the chips. Newer chips designed with
t echnol ogy havi ng submi cron di nensions typcally require a smaller supply
vol tage than the .5.0 volt chips. ThisEp0sgesE1a probl em when chi ps
requiring a 5.0 supply voltage and chips requiring the smaller supply

vol tage are Usgsly foflpdwafngiRddhips el Bhipd m:ghwmwcmmeﬁwnwhmnwemms typically
over cones t hi gquie @lamamsr Supplp veltdgethaGhenb Yoltichips. TR presentsRirdbleltdtied Bfips requiring a 5.0
- (subni cron s ugpplyvortayelan@etips idquiringibnialied supply aditagel trgliskd In thg Bavhe dysterh. TYe ivention des-
vol t age sw Nngcribedtierdindverbtthds tii feobient Lyprosidipgbosh thelbwer gapply voliages (sabmsaport soppiy voltages)
i nput si gnal éndanligitdl eutfut fignathavinga oltagrswilipdventhe fullgulindcrert roprly volisge infresgense to apinput
Bl CMOS dr i ver signatfom the §.0wvalteystandance with the present Invention i s shown

whi th may be naiRefeaingitodhp singlerfigure jai BIGHMQS drivercireultina¢cerdanes with thegarepent invenyercls shown
and 2 are cou\!ﬂ“mwmm nolihie intggrated-piseyit form. Biodas 4 and )2 e poupled belwgen supply
termnal 4, amsasf tegemrwm 45%&&5?9!3&9‘ temalfa w%vtm'ﬁaﬁ b@'ﬂ%

respect i vy, e 3‘9&& Fesistoct coppled °P'E 'ﬁ? '
@rl se a voyf' 'y tﬁge ﬂfﬁﬁ“ﬂ 6?" s 11 y mlh
er m nal 4 e r@f &‘jd%

and 2 and res?'gt"@g' ?g {L L r&‘:ﬁ
may al ternigtl}ég “

located in arg '9% w‘ﬁggl’i;aufeemga ﬁfealﬂ iﬁdl%%'bE d.:::
FIG 1. The v e ggpa 1Rl AATIR! 1 & VSRage DRon a@ssmmt&m (3ol Do of
are 5.0 volts, Cious15 respectlvely and are referred to as [err]

and [err] res peq&os\ﬁhumiheenumet) AR sARGHLBirleBtSd 10 thelcathdife BRtliodé-1, Widkdin ddfheBi8cto node
di ode dr oppbeb,and ¥t conriecdB Rt taftinal 1. MOStranelbtbrs12 (Mciniiel) has/@drkin Guanduied tariods|g)
on_t erm nal 6a¥dutce chimeddtio tib axibde chdinpe 2 nd/Egatectionidected topytitamninalell.dh this ParBeular appli-
volTs. This r eaion, th® Pichannel ¥arisistoa@wibndt bave 'tally difectibaek-gite bias) toabmsidér wheo edablishing the
appr oxi mat el ythfeskoldaoitdgs, sinkéSe bullamneyibs tiesito Be 4.2 valtsappiyeln coriirass, the N channektransistor 12 will
connect ed t o have "tody éffectbiosbnsidierowhen égtablishing desired threpholtk volthge.Jransigtors B@nd 12 furgtien ag
gat e connedt ean invertenfeninverting aniinpul signal on jupet tarmingl 41 andcproviding aminverfedineyt ignela$ nede 9.

drai n connect ed NP trapaiator 43 has asgliaciorconrastad torsuppiv veltagn &, %GB'H'E’QS‘FWS tput torminal
a gate connecfi4andapapenonreciediospdes. SubstraiePNP H’F%"sﬁﬁﬁ"iaéﬁﬂ expitten ﬂ%ﬁm {{erminal

the P channel 11 P&ﬂ%?%‘ﬁﬁ?“eﬁWP‘f”'Mﬁhﬂ?aivE"“ %"%‘% ?ﬂl@%‘ belo Q}:)%pearing

consi der when®
sw %@ﬁ et
J;oﬁ&&o? Eonﬁ&ma%&.ﬁﬂy Wﬁﬁm 3/ 8h bAE cBnne@&M to node

tied to t H8 4°'2

have "body ef;tea %

Transi stors 8

signal on |npa t nect | nput S|gnal at no?fwe
9. NPN tragsist ﬁ?ﬁ&

em tter connegyg &&sewnmekawommhbempﬁﬁda@:s Pl & Wtfer SAndcRbd b8e 162a cok-
Substrate PNPjebibARftesieo st yvoitagéh) afida bde6 bonhédibd trioBsle, trRindlatérd M arkd@p Bive 8hnsibtbrs
a coll ector cwmqhmggpenssmmmyeﬂedhmggﬁonambm base connected to node 17.
Transi stors 13 amsle ths clicult beatdsion 510 Gelts fath thé E/st@inlingd which itnaglbedhcolporaitet rasnlinkicrameup-
out\put t er ndenabiy Yeltage eFBEORE appdays beiweer Layhiicicant! @ tisit prybespraviied trathegcidits (loats) on
nodes 15 and ¢&fip thatawsreanufacturbd/withiieSubmicnan fechnolpgyl Burthedmore thanexislient gusrent divg gapebliity
connect ed to eUpmingl 14ds avaliableDvershechntie Nollegmeying: of 8.4 velts\Wbra allogicahzeep in Prgsanbat input
connected to tenpinal 11, dherypliege omoutpulimminel 14wl swing pigh iy 3("9!“@?1@' ﬂﬂ%@}baﬁ%t%""ﬁe’ @rop ptran-
connected to HUG@‘"’UPSS@“é‘!ﬁﬁi%@'wm&@@m@a@mﬂ!m olts. §9Fd"%9 Langat input
connect ed %o | qul!‘?'m"ﬂ%ﬂ"“@“']?‘ﬁﬂ%? 'Qaé’%‘“ m"'d'“p"f
sources for b P’QF” 9°“ “35"" g“é

col lector_con %;; wﬁ %5«&%’% i A ke fé}% vagw

emtdter cogne o%]"s 15, a col- lector connected to suppl y voI tage 5,
and a base co ne;;ted to ng }g{{ Ea)gmstors 21 and 22 drive transistors 13
>
trel

nver t e

and 16 In res Beth the i'nput signal on node 9. Wie this
circuit operags on ,r,gisgpqag systeminto which Itmay be

| ncor por at ed, V@L,subm cron &Uﬂrd th‘bVer idnptd, VOI t age of 3.4 volts appears between
termnals & a@g"ﬁ t hat na)éaﬁaatamwm&rfa&@&dﬁer circuits (loads) on chip
that are manufget ured W t Rollafdrog deidesdisias § @cinol ogy. Furthernore, the

excel l ent curwvgp& drive cdpashold ofivgnststor 12r mi nal 14 is avail abl e over the
entire voltagés Nng of 3(@p-vBh¥R \WWien a | ogical zero Is present at |nput
termnal 11, the voltage on output term nah 14 will swing high to a voltage
of one O (base emtter drop of tran- sistor 13) less than the 5.0 volts
appearing on termnal 3, or approximately 4.2 volts. For a |logical one at

I nput 45 Input termnal 11, the voltage on output termnal 14 will sw ng
low to a voltage of one O (base-emitter drop of transistor 18) greater than
the 0.0 volts appearing on termnal 5, or approximately 0.8 volts. This
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[err] where Beta= - (u/2)(WL)[err] ul2 = mobi [ty of

transistor 19, WL - - gate width over | ength, 55 [err] =

capaci tance per unit surface area, [Ee 3 vol t age drop across
diodes 1 or 2, [err]= - , thres f& of transistor 19. [err] 3 EP
0 320 582 Bl where 022 = tran5|stor 22 base-emtter voltage, [err] =
on resi stan\e'vfﬁﬁzzfranm%’t“ﬂi’m’laab ‘5%’3" V\hen t he out put at

term nal 147§ | ow (ste%?‘ﬁ“&?@)"‘"‘fsf?é qe? irrent of transistor2l

{7 angi ‘;"t”?,r t %‘@3 3. "fftéﬁmw%!"?’é%&ﬁswﬂé¥ﬁﬁ°)ﬁ“’3m‘“4f%**°*“%ﬁ5'§g%ﬁi'f@ g apgitor

transistb P regl on. 10 [err] = [err] - Wnere [err] =
t hr eshol d olf Lransi stor ,Re average current [err] between the emtters
of transi st éB and nﬁl e 13 and 21, and 16 and 22.

' respectlvel =are mat ¢ hgfted %miﬁgg, fegiéd.ent mirror techniques) is
as follqgys: ::gE [err] 2 Q@r]' _efrmze the average current from[err] |ess
the CUr r ent wiepd MG I eSthfebifdid of transis@s1sf Ol | ows: 25 [err] Furthernore,

é~current (17) through resistor 7 may be expressed as follows: [err]

V\her e [err] = Theaverage 6@t tRiwdbn the Sinlitére bf transigiars 19 ard 16 (where transistors {and 21,k
and 16 Bad 227 rsspentively,caps vadtchied in adcordance with current mirror &ishnidues) ds asdolpwsr:at ur e,

35 q =185 el ectronic charge, [err] = saturation
current. Therefore, it is Isted by setting the
current through resysixg) ?“izgzﬂ-?l;?ﬁ%;’éi) JQMZIF@ r‘] 40 ~ As aresult,
the average current from[err] Is as foliows [err] where n = nunber of
out put driver circuits on a chip. It my be noted fromthe above di scussion
t hat - out®But bipolar transistors 13 and 16 have there hi duction
st ates contr ol %refmw"?wefasem?tf'@"ﬁ!m'aﬁsﬁwumwmmfg %@"‘%’1 }Hd 19 and
si mul taneously have their |low 45 conduction states controlled by the
opposite polarity si.polar t Lt angi s 21 and 22. This design greatly
reduces gny p"iﬁ/ve? i ks £ o'\'/\ﬁig'!:tllﬁr ough transistors 13 and
16 during the switching actio@ and t hereby enhances sw tchi ng speed.
Furthernore, bipolartransistors 13, 16, 21, and 22 are operated as emtter
fol'lovers and g hfi@ue ct.ﬁavammn@ram&%&ysawe%smmm zi ng devi ce
col | ector-substrate capacitance. By now |t should be appreciated that there
has beengpr gwi ded an ouppytaghryer circuit having high input im so
pedance andwhérgR,®ut put rdagﬁﬁammdmrwe with | ow static power dissipation
t hat provi deg=supply volkragsmlspnd full | ogic output voltage swi ng for
circuits hakiEeng subm cr soltzohemrsvenstant. Cl ai s,

T= absolute temperature,
3B q= electronic charge,
Ig= saturation current,

Therefore, it Is seen that Zp may be adjusted by setting the current through resistor 7 (Iy), thereby setting
. I
Nt 40 As a result, the average current from Vpp is as follows :
IDD = an + I'h
where n = number of output driver circuits on a chip.
It may be noted from the above discussion that output bipolar transistors 13 and 16 have there high con-
duction states controlled by the opposite polarity MOS transistors 18 and 19 and simultaneously have their low
45 conduction states controlled by the opposite polarity bipolar input transistors 21 and 22. This design greatly
reduces any power supply glitch current flowing through transistors 13 and 18 during the switching action and
thereby enhances switching speed. Furthermore, bipolar transistors 13, 16, 21, and 22 are operated as emitter
followers and therefore require no process steps for minimizing device collector-substrate capacitance.
By now It should be appreciated that there has been provided an output driver eircuit having high input im-
g0 pedance and high output current drive with low static power dissipation that provldu supply voltages and full
logic output voitage swing for circuits having submicron dimensions.

Claims : .

1. A driver circuit, comprising :
an input terminal (11) coupled for receiving a digital input signal ;
an output terminal (14) ;
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1. Adriver circuit, conprising: an input termnal (11) coup

receiving a digital input signal; an output term nal (14); mnhﬂ, Im”m””m
0320582B1 where 022 = transi or%é% *)éx e-emtter voltagey

on resistance of transistor 18 in FI B 13. on. When the output at

termnal 14 is |low (steady state), the emtter current of transistor2l.

[err] andvheredhst st or Wnsistor22lbaye-qmities vaighe,ons: [err] where [err] =

transi st dhe21 base en?’t’?’é?“’%?&‘@@%’“[‘él‘“r'P““gbn on resistance of

transi stor | i r err

transi st ?% géﬁ)g %‘L‘P‘e I’FTS éi'\ﬁ?’é‘!‘l‘"?’ﬁ@f "@Hﬂ'ﬂ‘?’giaméfnd%‘"ﬂsm
transi® st és '°1'% (Wnere transistors 13 and 21, and 16 and 22,
respectl\ielly are mat A accordance with current mrror t echni qgues) Is ¥
as foIIo J%,Lerr] EQM é?ﬁié‘ervﬂ average current fromJ[err] |ess

the curreq _t f ough I Snbsidtdhice of gaﬁs,;ﬁ,;%@ﬁ, aioR.2 [err] 2 Furthernore, .
the cysrq [err] thrmf&(%eswé’szo may be expressed as follows: [err] :
wher e [ergl-:breﬂvm rtﬁv%bh%id%%ﬁxsﬁfor{a%'ﬁor 7, [err] [err] k =

Bol tzmann's constant, T = absol ute tenperature, 35 ¢ =

el ectroni c vhedverage &ﬁaﬁt]a,,,:,,) between the emittef3F thénsieioR13 @hd 165(Where Flrmls®iOBaNd R, 1 S
seen t hatanfl 86 &ijd 22pr¢spactivelgl| averhatchel 1n eetdrddnbgwithvamewiminentscliniguea) g s follaws3t or 7
[err] 14 hereby setting [err] 40 As a result, the average current from

[err] is as follows: [eW 'F F—af—pet=put driver circuits on a
chip. It may beIhatad)f a8) 15338 gl ’%Trogdé_ﬁt out put bi pol ar
transistors 13 and 16 have there hi gh gon- duction states controlled by the
opposi te polarity MOS transistors 18 and 19 and sinul taneously have their

| o 48° conduction states controlled by the opposite pol arlt bi pol ar i nput
transistors W%@W“%W’HM&W'W&?W"F@%%?E 'ﬁB?/\fBV apply glitch
current flowi ng through transistors 13 and 16 during the switching action .
and therebé enhg LLghing, spegdy, Byrt hernore, bipol artransistors

13, 16,21, a®d=2 Mf&lbyk&s and therefore require no
process steps for mnimzing device collector-substrate capacitance. By now
It should be appreciated that there has been provided an output driver
circuit havgmemoghm[,@%t (- hrondh reISSHY Hhey %&%%Wt current drive
with [ow static power dissipation that provides supply vol tages and ful |

| ogi caputypxit vol t age gyj-Ngiah@y circuits having subm cron dinmensions. Cains
55 1. A citieseR;=Ci I CUi fesiste@prresistery, an i nput termnal- (11) coupled for
recei vi nggge= di gi t al | @&prain@slpgnal ; an output term nal (14);

k= Boltzmann’s constant,

T= absolute temperature,
3 q= . electronic charge,

1g= saturation current.

Therefore, it is seen that @p may be adjusted by setting the current through resistor 7 {I;), thereby setting
Iy i . _
“ 40 As a result, the average current from Vpp is as follows :
‘DD = an + |7l
where n = number of output driver circuits on a chip.
it may be noted from the above discussion that output bipolar transistors 13 and 16 have there high con-
duction states confrolled by the opposite polarity MOS transistors 18 and 19 and simultaneously have thelr fow
45 conduction states controlled by the opposite polarity bipolar input transistors 21 and 22. This design greatly
reduces any power supply glitch current flowing through transistors 13 and 18 during the switching action and
thereby enhances switching speed. Furthermore, bipolar transistors 13, 16, 21, and 22 are operated as emitter
followers and therefore require no process steps for minimizing device collector-substrate capacitance.
By now it should be appreciated that there has been provided an output driver circuit having high inputim-
50 pedance and high output current drive with low static power dissipation that provides supply voitages and full
logic output voltage swing for circuits having submicron dimensions.
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Claims ' N

1. A driver circuit, comprising :
an input terminal (11) coupled for receiving a digital input signal ;
an output terminal (14) ;
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terminal (4); a fourth supply voltage terminal (6); 5 first neans (8,

12) coupi ed bet \Am&swﬁbofe&gbisdnm@)mbusmnambxﬂmnhmﬁ@rm nals (4, 6)
and to sai d i NpU& séeBridBupily voltald tenhifd] (8) Boupied fofvgeehvitig @ sdoBid &upply votagel; Si gnal ;
second neans ( 13ga thitdsupplpvaithgederiiaMen said first and second supply voltage
termnals (3, 5)afomthdupplpwitshetashipali(g)t er mi nal (14) for providing a digital
out put si grsal hafirstmpass(8,u@ eopleddtietwaeresatihind gndloirthtsapply vekedgy teemjnedd (4, 6hand to sald input
magni t ude to sai mival (1d) ferunypiting saldidigital inputsignal; | ower vol t age swi ng

subst anti al | y eqergpndimeans(d$i16)eavpleddetiven said fitstand sécoud subplyvojigde yermipals 30 and to said
characteri zed byoui teaningb#dor 'dl ﬂ@ﬂiﬁkﬂ“@ﬁ%‘ﬂm aganparﬂ%pwlambmywaquﬂ
supply vol tage t@r"ﬁ'ﬂﬂ'ﬂ%“ ajd MPWWHQW%@'W%@HW?@YW&!“ magniide fo

4 EP 0 320 582 Bl a first supply voltage termnal (3) couﬂmm”

said first®@nd S{h g OVI d| third and fourtfordwiﬁ)the
|-t t

A S %eg & b «ea?”% ) p—_—
suppl y vol tage t ?’f;ﬁ‘ﬁ ..dse:m (0 AT REYEY I L
(13,16) ang, sai dto.,w, sa. h,emep&@q@ eyl -w%i' ponse
response to sai dyig st gnal; ‘an means %38
coupl ed between m EHﬁQJa)ﬁdXé&Lﬂd%G ﬁﬁdﬁb&ﬁhﬁm& 23d colifed
coupled to both gem imbansi2]) 22 (aa ;:L‘anau:ﬁnﬁlna‘sah ﬁ‘m} '.msd%:)fsum.hemﬁ
sourcing current res,samseaab daki Qyltal :ﬁpumgiﬁs the hairRGARQR e cﬁrﬁntsb'élngq pfibdiiidnallto thé Riignitude of

SI gnal t heo Magnidid Mighaldiput sialc Ur r ent bei ng proportional to the magnitude of
- sai d di gi 2.8he driveruircuitiageonding te2claink 11 avhélein it setbridamsahs cdmprivesla pgir f Conspliidéntary
Wh/er ei n sai chushepmid hipolargramststoes(1t3) f 6)hevingtheiraimittersicouplar il saikdwuthit teymipal $14), their bollectors
bi pol ar transicouptsd.to geldirst i) setrard supgly vbitage temninialst(® 51 respreiiely.cantl thels basds mnlpc{msald

term nal (14) fouthaieansd2l,Rdctors coupled to said first and second supply
vol t age t e®fni nal & Thedrivercircult accarding toeisim 2 wharelp sald fourth mesge.eompy mﬂmwtagehwamﬂ-
~fourth means (sistors (24 $2) having ﬂ‘°"°°“3°‘°WPFE'P'G¢ fogad ﬂretuanwmndawty gRferminale|(3; Flrespect:
wherei n said fitaly their eraitess cqupipdhio ©heAd nels ot o9 I%ﬂ'ﬂ“!ﬁh‘”’%‘l@!’!ﬁ@ @2 16),
22) having thdPPe Y. and thel sb% P’QHWE‘J’ vingpaldiinv déﬂﬂ | ppt signpl.s oIta'cflarl
’ﬁ o .respecﬂvaly.

Y et R e i

said pair
i nput si gnal . ?dr%:' it abobdf 'botd éiléiﬁ'& frbdtis Bt é’oﬁigﬁﬁ
means corrprlsq,gnm CNTving Biak ﬂnﬁb edof

their SoUTesS sadtilye g:maﬁ@dsg.?éﬂlw e g Ak iTAORRH 150k "ﬁ;m ery a)thelr
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55 2. Circult d’excitation selon la revendication 1, oi ledit deuxidme moyen comprend une paire de transistors

bipolaires push-pull complémentaires (13, 16) dont les émetteurs sont couplés & ladite borne de sortie (14),
fes colfectsurs sont couplés respectivement auxdites premiére et deuxiéme bornes de tension d'alimentation
(3, 9), etles bases sont couplées audit quatridme moyen (21, 22).
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Circuit d excitation selon | a revendlcallon 1, ob ledit dGUXIbnE mayen
conprend JRe paire de transistors bipolaires push-pull conplenentalres (13,
16) dont |ee 6netteurs sont couplas A ladite bone de sortie (14), |lee

cof l ecteurs sont coupl es respectivenent auxdites premire et deuxi bne
bornes de tension d' alfnentatfon- (3, 5), atles bases sont coupl bos audit
quatrl bnme goyen (21, 22). 6 EP 0 320 682 BI * Ll
[1{MI 111111 3. Circuit d excitation selon |la revendicatlon 2, ob ledit
qgquatri bme noyen conprend des transistors bipo- laires conpl6nmentalres (21
22) dont lea collecteurs sont respectivenent coupils auxdites premere et
deuxi Lnme bomes de tension d'alinmentation (3, 5), les enetteurs sont

respecti vesent coupl 6s aux bases de ladite pairs de transistors bipolaires
push-pul |l conplinentaires (13, 16), et |es bases sont coupl 6es de fagon 5 A
recevoir ledit signal d' entree nunbrique Invers6. 4. Crcuit d' exotation
sdlon la revendbcation 3, oat ledit prem er noyen conprend des premers
transistors MOS oonpl 6mentaires (8, 12) dont |es sources sont

respectiveWent coupl ees auxdites premiere et deuxi eme bomes de tension

d allnentation (3, 5), les drains sont coupl 6s ensenble de fagon a produire
l edit signal d entree nunerique invers6,--et les grilles sont coupl 6es A

| adite bone d' entr6e (11). 10 5. Crcuit d excitation solon |la
revendl catjon 4, 0O ledit cinquleme noyen conprend des deuxil nes tran-
sistors conpl 6nental res (18, 19) dont |es sources sont respectivenent

coupl 6es auxdltes prem bre et deuxi ene bones de tension d' alinmentatbon (3,
5), les drains sont respectivenmentcouples auxinmetteurs desdits transistors
bi pol ai res conpl enentalres, et les grilles sont coupiees A ladite bone

d' egtr6e (41). 1C 20 25 30 85 40 45 50 55



