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METHODS AND APPARATUS FOR NATI ON IN SI LI CON-ON | NSULATOR (SO)
“ “ n The present invention relates to
pol ar

DOMNO CCRCU TS Field of
qlar.el'innation in.silicon-ont¢HYSAEH (sa )

met hods anWQ9F8974t us for 1
domno circuits. Description ot*fhe Related Art Silicon-on-insul ator (sA)

technol ogy i s an enhanced silicon technol ogy currer@l&A@Gn@]@ ilized to

i ncrease the performance of digital [I)%gj.iﬁﬁﬁhrcui ts. Uilizing SA

technol ogy 10 desi gners can increase e speed of digital logic integrated.
circuits while reducing their overall power consunption. These advances in
t echnol ogy Wi ad to the d | opnent C I er._cqopput er
i,nt egrat ed“gfhj#{‘abggﬂlha%"%&i@ %%HF&L%@FMQMWtéﬁ&M'é “oxi de
sem condu GER ' ic (CDL) circuits or dom no
ciyrcuits gpgblg"riom. W%@gﬁmﬁﬁ provi de a | ogical 15 function,
such as a NOR function or a NAND function) providing a |ogical output

si gnal resrgtonsi ve to a_plurality of input signals. any domno circuits :
i ncl ude a Field ghthclnvendery ef fect transistor that is ciocked to precharge an
I ntermedi ate node causing the output to go to a predetermned |ogic state.
As shown in FIG |, SO sem conductors include a thin [ayer of silicon

pl aced on 20 t Qe pFesat invehtidnivelatos t6 wisthoild afd bppapdtusiion bipblar (Bddtionn gl ass)
and a MOS transistor built on ~ top of this structure. The nmain advantage
of const r §dicomeninsulanESOD soming efcuish top of an insulator layer is to
reduce the internal gapacitance of the transistor. This is acconplished by
pl aci ng the insul atod oxide |ayer between the silicon substrate and the

i mpur i ti epes@sptionesk the Refatéd8rdevi ce to operate as a transistor. Reducing
the internal capacitance of the transistor WO 001 55971 2 8 AUG 2003

Silicon-on-insulator (SOI1) technology is an enhanced silicon technology currently
being utilized to increase the performance of digital logic circuits. Utilizing SOI technology
10 designers can increase the speed of digital logic integrated circuits while reducing their
overall power consumption. These advances in technology will lead to the development of

more complex and faster computer integrated circuits that operate with less power.

Complementary metal oxide semiconductor (CMOS) compound domino logic
(CDL) circuits or domino circuits are known. CMOS domino circuits provide a logical
15 functjon, such as a NOR function or a NAND function, providing a logical output signal
»  responsive to a plurality of input signals. l*1any domino circuits include a P-channel field
effect transistor that is clocked to precharge an intermediate node causing the output to go

to a predetermined logic state.

As shown in FIG. 1, SOI semiconductors include a thin layer of silicon placed on
20 top of an insulator, such as silicon dioxide (SiO5) or glass, and a MOS transistor built on
top of this structure. The main advantage of constructing the MOS transistor on top of an
.. insulator layer is to reduce the internal capacitance of the transistor. This is accomplished
by placing the insulator oxide layer between the silicon substrate and the impurities required |

for the device to operate as a transistor. Reducing the internal capacitance of the transistor

(R

*G00002*

-1-



I ncreases its operating speed. Wth S01 technol ogy faster MOS transistors
can be manufactured resulting in higher performance seni conductors for
faster electronic devices. Referring to FIG%Blﬁﬂ]g qu here i s shown the
SO FET anWOM&5%4r asitic bipol ar device. A‘probl'emcalted BFBGISEY19535
di scharge a fists with SO FETs. An inherent drawback 5 of placing a MOS
‘transistor on top of a SO1 layer is that the M)5 transistor is actually
~placed inj ' P Ol 8 ' f i r ' ated in
PG T2, | | IREGab s offriingtinetc W SOYEbA e R A0S trantons b 1
par asi ti c nianpfactured resulsing irokighér|perfotmimoanemitbnductoas frfadtéreel ecoteonividedices. f ect
cal | ed bi pol ar discharge and | owers the performance of the MOS transistor.'
t 10 Normally, parasitic bipolar action does not manifest itself in

tional, : ' t t '
Cransi stor i s Madyind FERGS B Rete BERHATHS STLEBT nf e PifasBldilp e
transi st odevitd. N&Groblem called Bipol@HisdHarge éxises Witk 801 BETS! Anfighavext driwbadrVi ce,

or base of the bipolar transistor, is floating and can be charged high by
j undti on PEpkeings MPSUansisionon topoha 804 ilayer Bphat the MO wansisRyr is astuallyal s of

the MOS 1EET 15 ar t. . potential .. Subsequent | | source (S) is
pul 1 6d. t oPerh i ef it o il SEnciefinsitar g8 MR W ElG, 2, W olgh ™

avai | abl ec@teilds pedséd hrélphhE MOS fransistBE tRSpaasitlc Eip&ﬁ&?arﬁﬂfdr%ﬁ tifilonvat es

- the. bipolar transistor and generates a collector current at the drain

t er m nal * histcaesemtis: Wvantethelfect cilled bipplaraiiacharge arid lowersthe perforimaoteaof the
junctio M‘S%Si st.or _on bi pol ar discharge is yndesirable since it causas an
uni ntenge Uany$l°tharge on the drain node ¢f a 20 dynamic circuit. Such
bi pol ar di scharge reduces the performance of ,the MOS SO FET device and can -
result in the functional failure of the dynamic circuit causing the logic
ci A6ui t to out permallyuperagitic hipadar acfighdeesamt manilkst iselfoniconsvenfional, bullpl oy a

doni i reuit technique that utilizes .pre-charging to i the gat
Speeds. of NS tragfisioes bifatsedhe base of AischiboIar g Iralv R K Bt & FiavHthg oach
ol ock. cyCh@ehtal APk hebipliPlransiiier R N WHAESORFET ke bbay (Hdf thére

parasitic bipolar transistor can cause bipol ar discharge of pre-charged
circuit nMSFETaevice, afbas@oBbe bipotargransigop, d0foaring andisavbe daggedAigicls

A T R AT Oy e e

| nygNnt i ONgre-at a high potential. Subsequently, if the source (S) is pulled to a low potential, the

trapped charge in the base area (B) is available as parasitic base current. The parasitic base
» current activates the bipolar transistor and generates a collector current at the drain terminal

of the MOS FET. This collector current flow in the bipolar junction transistor or bipolar

discharge is undesirable sjnce ii causes an unintended loss of charge on the drain fode of a

dynamic circuit. Such bipolar discharge reduces the performance of the MOS Sdl FET

20
device and can result in the functional failure of the dynamic circuit causing the logic circuit
to output a wrong value. .
High speed CMOS circuits often employ a domino circuit technique that utilizes
pre-charging to improve the gate speeds of the transistors. Circuit nodes are pre-charged
25 during each clock cycle to a certain level. The problem with SOl FETs is that the parasitic

bipolar transistor can cause bipolar discharge of pre-tharged circuit nodes.



A principal object of the present invention is to provide inproved
Siklicon-on 5 insulator (SO) domno.circuits. OQther objects are to provide
such SO domno circuits substantially wt hogarﬁ%i éeffects and t hat
over comes nEAYYEHt he di sadvant ages of prior“art ‘arr menPET/USIYI9E3S
brief, nethods and apparatus are provided for bipolar elimnation in
silicon-on insulator (SO) domno circuits. Apparatus for bipolar
elimnation in Ainetd existoTo éliminataithe effedt dfpatasitiddipotar trinkistarsorifochipoles a
dom no silicon-on-insulator (SO) field effect transistor. An input is
coupl ed t celiminatipprih pre-charged SOldoming oiremitsr (SO ) field effect transistor. A
predi scharging device is coupled to said dom no silicon-on-insulator (SQO)
field effect transistor. The predi scharging device is activated during a
prechar ge gmgﬁ,agi, of O INOMAdigh Circuit, so that the SO parasitic bipolar

t ransi stor is not activated. 15 In accordance with features of the
isnvention) a dynamc input circuit couples the input to the dom no

silicon-on-insulator, (,S fi-eld effect transistor, .The output of the
ynanmc i mout o PEFpal DIk S i PreRe PRen IR R P de BTOv e SR  of ¢ he
dynagn ¢ i IRSfarbt (SO HofmmbIcheaiay! ASthePotjéis dre R'provitlelsich SOPdGHAb LREGtsOde.

The output of the dynamc input circuilt 1s used to gate the predi scharging
devi ce. 2GubstamtiallpedthoutategativeodifectsaniDtlmtoversorigsangnyad e disadvantagesiof t oget her
wi th the above and ot her objects and advant ages nay best, be understood from
the fol | oT04 2HATIBERYEMascri ption of the preferred enbodi nents of the

i nvention iIIustraLed in the drawi ngs) wherein: - FIG L is a cross .
sectional view illlstrating a conventional silicon-on-ipsulator (SO) 25
N-channel fi el dnéfigf atetiodansd spparatGNiFE pjgvided for lip@arelinnafion in MixdedB597 1

PCTNS99119535 FI is.a schematic diagrami.illustrati.ng.the conventi onal
si | i con- oS @ﬂgpdf dqwf'rﬁﬂlﬁha%ﬂpérét%a‘gf ibgles gemingtion usilieqn-on-fasetoror i G
1 inp! udi ngop) fimiab efmgﬂnaha ;b&cm‘iﬂé kme&ﬁan.ﬁkﬁato?»(%@)gae isfhragr am

ill'ustrating ‘a predi scharged dynamc gate circult the preterred
enbodi mentAn iapt is éoupledtozbé dominiocsilidoa-gnamsulakdr SOl Hfidld effech sapsisteli. S£har ged
dynam c gate_ circuit, of FIG provi.ded. f or; bi pol.ar, el ini ion_in

o7 1 Con- oRTsiEpang depisers casplenn Sei dominoigproanylatard SPIE ment
FIG S is@anSeReMTth predis@farag HEVitsSik halvald dirifly B Prchardl hoBE of it Qohind’ t he
preferred tﬁdg gnﬁodi r?t ;s FI%@'G i's la scralemat chd?aé’r%’% I IOI ugt rati ngnthe

pr edi schariredit,dpnbatitice $QF parasitic¢ bipalat traxfsisfar @ not@acpvated. ded f or bi pol ar
elimnation in silicon-on-insulator (SO) domno circuits of the preferred
enbodi ment; and FIG 7 is a schematic diagramillustrating another dynam c
| ogisc circuit fiRbcddrdipcaivithTedthirieFbPdk iRentidh, & A0 ifphr tiRailcBliREs heO )
domno circuits of the preferred enmbodi nent. Detailed Description of the
Pr ef er r ed inpub taithewtomina-ilidonepn-inswlaton (RO Geld eflectitransistoni Rhsoutput aofitle 3,

there 1s ghoicngdt SfhRGOTW

sglring the precharge mode. The outpyt of the dynamic input

. Circuit corresponds to the input during the evaluate mode. The output of the dynamic input

circuit is used to gate the predischarging device.
20 Brief Description of the Drawings

The present inventiqn together with the above and other objects and advantages
‘may best be understood from the following detailed description of the preferred
embodiments of the invention illustrated in the drawings, wherein:
FIG. I is a cross sectional view illustrating a conventional silicon-on-insulator (SOI)
25 N-channel field effect transistor (NFET); !



dynamic gate circuit generally designated by the reference character 300 of
the preferred enbodinent. FIG 4 illustrates t redi scharged dynam c gate |,
circuit 300 used for bipolar 20 elimnation i nl’zéAUGOZG%I nsul ator (SA)
domi no cir WOO/ESMer al | y desi gnated by the reference charactRGT/MPY/1935t he
preferred enbodi nent. Predi scharged dynamic gate circuit 300 includes a
N-channel field effect transistor (NFET) 302 and a P-channel field effect
transi stor (PFE i ; FET 302
and turns on PFQ‘IG%%? sﬁ‘éﬁﬁgﬁ%@s?gﬁgﬁ%ﬁ%&gﬁnﬁﬁl %hééﬁ%?%gﬁeg%dt}led NFET
302 and t u¢SQI) H-thamhdk TieldCeffecithanmsiston NEEK) of Elith!l includiog/a tigotarGurdctioni gnal of -
pr edi scharged, dynam c gate circuit 300 is LOVNregardl ess of the 1N signal:
When the AIOS§Yhal is high) the OUT is equal to the IN signal. -. VO

no

r

00155971 2 8 A | 4.0 L -] [ . '
circuit incl ud&sﬁaggggﬁh{gﬂ‘,ﬂﬁ%ggéﬁg‘r' '%Sqﬁf‘hﬁéﬁ)ﬂ%%ﬁ ?l’g?%%ﬁ@g@g&ﬁ%@ﬁgp o]
(PFE) 40Zhe peefarréicensbodindn,] 404 respectively coupl ed between a supply
vol tage VDD and a precharge node XPRE. An Inverter 406 is coupled between

t he precharge nBie4xrrechematic disgrgmillustratimgthie predischarged glynamist gapgeirculd of 02

recei ves ck Si |, CLK. [The source of the ET 404.i s. connect ed
o the: pod1ft dPraXdter pipoler chshariiiun fispobmeplalor GOI Abwing Stelif BEREC ¢ e
prechar ge greftfredBibodithef; Pr echarge PFET 402 is turned o> with |ow clock
cycles to precharge the precharge node XPRE to a high or one |evel during

t he precharge niJes isthschemetihdingrammitfisTratiaga dynamie heleradifcuipiof thepreferretl oc k
cycles duri he eval uate node. Domno circuit 10 ijncl udes a PFET 408, and
aanhanﬂ%&ﬂe"('NFET) 410 connected between the sypply rail, VDD and
ground. They p i ; is : ; ET 408
and NFET 410, " he Subechemauc b iR e prodiithiiged dgh e eirlle. prer
408 and NeEEFIG1H provided dersbipdiar dintigation af sili¢on-GCinseletor (SOL) dayino cixcuits dfi ne

| abel ed OUT. m rF]o %i rcuit igcl udes a plurality of stacks of series )
connect ed Rgprelered smbadimentand 4\ b0 418 420) " 422; and 424, 426 between
the precharge nggey &Pﬁ%h@-ﬂﬁi@dﬁ@%%sn%?g Mokiter Qhnamic QK Rl fof bibdfar A .
respective pre-discharged PFET 432, 434, 436, and 438 i's connected between
gr dsnd anclimination instlcoaroh-idsudator (SOihdominorcirofits dfdhe peeferred erabadimenss
connected NFETs 412, 414; 4 | 6) 418; 420, 422; and 424) 426 or nodes

| abel ed X0, X I, X2, and X3. The pre-discharged PFETs 432) 434) 436) and
438 are gfiiéiﬂil&lybés?ﬁpﬂ%ﬁﬁh@f’re?&r&i Embeafhénts Predi scharged dynamc gate
circuits 300 coupling inputs A0, Al, A-2, and A3. . The purpose of the
pre-di scharged PFETs 432, 434, 436, and 438 is to elimnate the bipolar

"nvent] o)t he FVIBBelEreass Bey ib e sramp@ht EREr MRt EdnoR] s kel o
that the &harhit gab%rrcmﬁgé&ﬁn?%agn&armhe Feferbhée cafdevdr3D0Xf théprefepred
preferred enbodinent ensure that there is never enough voltage on the base

of this pamhediment. tFlGhdiillustrates thepredisohnnged dynamie gate. cirouis 3A8 uged-fgr pipolarcul ar
di i . d.utilizi th - di schar.ged PEETs 432 3 436 d -
4380 e 2 RVBERROT IR GlfopraioRfeup SOT) Bomind BHeHT Beneitin Spsipleg i the 3 2
pre- di schpsferRficddharbetef 460 of tht)préfdPed @msbdiméhtar € turned on during the
precharge node with the CLK is low. .3. WO 00155971 2 8 AU G 2003

PET/ USQg/ 19535 During the Erehcharge Phaﬁe the i Rput CLK is acH ve | ow)
XPRE i S,. i gh. [ - i

br ovi ded by t hETGISERTEELyRRTE gateareBrigPBles Adebehaal B0 Efedhaosishy o o

| ow. So dgi [

i schar gi o ol 3B A g T g, FiistortPEETSSG. B30k OLF sl Spe 21 v

above gr ouoffdhe dloclegateds NFET 30Rand autys 910PFBT 804 0 Righ-Ti.KAsignal 4ty o thie and 420
cannot get, sufficient lio hi %h to activate the corresEondi ng parasitic :

bi 881 ar . NFRCk gatad NEEJr 302mditpms ofiPFET 308s, Wheo the GLK sgnahis low; die QUT ¢ he
node XPREsihﬁal %rfBFe(aﬁEﬁg(;ggd’ gyr}?amic gate circuit 300 is LOW régardless of the IN signal. When

the CLK signal is high, the OUT is equal to the IN signal.



uni'nt ended di scharge. Referring to FIG 5) there is shown a dynanic buffer
.chrcuit generally designated by' 10 the reference character 500 of the
preferred enbodinent. FIG 6 illustrates th2 gyﬁmeer circuit 500
utilised fWOOSEB! ar elimnation in silicon&ow- ( SOTYUSISHPSIH
circuit 600 of the preferred enbodi nent. The predi scharged dynam c gate
circuit 300 works in a very simlar way as the dynamc buffering circuit
500 to solve t nunber s
dsed i n SOl don h o MRLsIRoR S ible VSO orink ol HEhidEs FERBERL 11

conponent prezharié B-chghnell field Bffect transistor GFET) 40Dund aisecond FRBT 404 @bpeetivély 300
simlarly addresses the case of an input comng froma non-dom no | ogic

bI ock angcwm ednb%wgfma wphw@hamyppgmdrrepredmqurer@m Prnél’!}‘ﬁ%é OHase.
i nrr)]ﬁ{n gf lcdg ﬁgéedrgr%g\ggér'r‘e@g Hec' th ower E‘Eﬁgﬂ%&? ﬂgﬁzﬁ&waﬁﬁ% %?ngléﬁgt ack

904 sof t haoppaseidesd ﬂﬁcl2s|@nabCDKk Th'slsame@memmmwmewm cohnectdditotRE i s a
dom no circuit, its out low or at a downl evel duri ng precharge.

ut
Eval uat e posiive sspnlyrrﬁbva@esﬂ& rlrmo@wv REETS is oonnested ke-the 15 atgvmvdet ed in

A pr cchar RREREH gt natee T R in R E R o UBRE Byl o Empiad 7 0 0"

buffering ﬁ:’clia@ ﬁo&@@mmd HHigR oaoE’EEIemangmt ﬁracﬂurg“éﬁawl nFeEﬁeéH‘JFEeT) o14

connect ed etween the supply rail NDD and ground TheASrecharge node
PRE is COHF.E'JSI“@@I -ﬁtumeﬂeﬂgatldygbclopheycﬂasaunagzheeﬁvalummro@l omive cirewiect i on

t he res tiv rce 512 an Vil des
habbut poreaes s 2] 308 S RbesRy PET IRRT) el cormead vbiiete BlupBl B
U G 2003 Vinaddgtoand TheedRirp@Mote RPREHS cﬁhﬁ&%ttom&émﬁhé PEET Mosi gnal
from passi ng throu h, an forces the OUT signal to | ow. However, when

CLK _I |, @JINEET 0. khe Forpectionif yhe msne;tmddmm aniy sgwgn@lf thes!?l?ﬁ:w(aﬂ and nput
o 0nal RPN R bl SRRSO Labiind Bl S e ihadfioBocar ge state.

is asolution to solve this problem Al input signals are now forced to be

| ow during pre-charge which enables or turns on di scharged devi ces PFETs
432 434, 436 Remino cirgeit inglydesyyplgralivhefrstacks phsesies sonpected NFEEst4131 'éy,an

chiPac ord Bod ity 2Pras ol 44 i BENBHT ek RUG MRUETRE I FEREBMES . ¢ e
t ransi st ONELKNST al chockled NFET3DA K mispéckias piebdischelged PFETO432), 4341436, £H30438nd

600. SO domno circuit includes a pair of precharge PFETs 702 and, 704
coupl ed biscarneated beyyasep grquad pnd the saurge ang deimeangectionnf therspechiversaries 706 and

an NFET 7 t are
connect ed&ﬁ‘ %en Ggggaﬁ grﬁéhgwgg%&?& %%&%?9%%&3?%\%9%&% out put
of SO doXPy und K. CThe pré@ischangsdcRRETS 432, 434,i436, dndi3i8earle Shied b)lﬂ\el-'drﬁi)utbfs hows
how a node XC qf co cer t. the connectj on of sour ce of NFET 710 drain
of 20FET 781 5ESPESHVE,PTS rsehafqﬁirdxgqmlp gateSirguit i coupling inguts By Adq Ag

el imnati i t wn
the gdte ﬁ%é‘ﬂg s?(?gme ar ?gt{:}?do%&#\ﬁzéﬁ7 4&‘:?&% %‘rﬁgg ellér goeéﬁ ﬂ%;ﬂt' (ngosneak
pat hs. Nrdidchdrk@ prablem irpthe SOYNFET. t hat i s di sabl ed during pr ec arge but
passes the AO i nput which cones fromnon-domino logic aid ~ 0 could be high
or low only during the eval uate phase of the clock. Preferably NFET 718 is

2, g ¢ hr eShol i oEFchad b fched B the BHbor! B0 Sirkas bbb iged ©f Fouit

it does not” matter the passed si gnal nus

t hreshol deliﬁﬁﬁdtﬁﬂ? Making cé\ﬁﬁﬂihithﬁe sB@bnpémrdecic@hmmami&O The sircuiteof ther ee
. FETs 714, 716 and 718 and the only delay is passing AOthrouglh t he pass

ga2s NFETprefeged mbocilrrpdtenarw that therois meverignoyghevoitagd an theltsen hrsmrasyw 5

Guar ant ootz Ld BBt Lab B ot PRgPEioB A gaer nifsiont to beatly it
formed by réﬁﬁzﬁaﬂ&pﬁmn?@ﬁl 39@ ahd U380 RYarafitebs Ml SACioN bh%&ta@@qnlﬁr e low

during the precharge phase.
not exist. The pre-discharged F PFETs 432, 434, 436, and 438 are turned on during the

precharge mode with the CLK is low.




WO 00] 55971 28 AUG 2003 pCT~S99/19535 In FIG 7) AO was used as an exanpl e
with the bipolar elimnation input circuitry 700 of the preferred

enbodi ment, but any or all of the inputs AQ) :;}AL@? use this

t echni que. W 0086%d| d be understood that the m m 308CHNGIVIES
dynam c buffer circuit 500 can be with any or all of the inputs A0, A 1,
A2, A3 that are not guaranteed to 5 be downl evel during precharge. It
shoul d be underjmacthe la?é.clmFEeTp@.ﬁe tHe ifAput CMR is ReivE |0 héhidlde XPREist hei r

gates can be used instead of ETs 714 and 716. In fact a safer design
resul ts i fchargetlhigh. Dering the freichigE phasesalhinputs pgeradedityetbe phtput oftbe gat e of

e o, v il P o D BuCag S PR o
t d ' ' ' hol d
L0 O 41 1 Al R 088 2098, 08 64 20 L

t hr gshol d thifekHold ¥6ltapeabovérground.s As Bassulth therbadymbltides of NOETs 912, MG T42018.
Ei ther an NFET and PFET can be used faor PFET 7 | 4 since g snull voltage at

t he sour candf2fcamot get suffiviantly dishctoastivate the asresponding-parasitic bipolas NN 15

dom no. | oBRsHOPEENEEFs A2 i BrAdBElal 20, 8k p B DEDERE XPRETE DI RPBPROR L cc,

descri bed yintéhde@ tRElgRge to the details of the enbodi nents of the invention
shown in the drawi ng, these details are not intended to limt the scope of
the invention as clained in the appended clainms. . What is clained is: .g_

R0998- 255P 2 8 UG 200 ims. 1.1. A h .bi pol | i m ' '
silicon-on-i nsd@gﬂiflg F‘Sdﬁgdg]l?ﬁrrrag sb??’ﬂﬂiﬁ%“@ﬁ’@%?f‘%ﬁ@%ﬁéd&ﬁ p tag}r), N
Pr Qi di ng ke .&é’r&&t&elrp_ﬁarlaaeﬁiwo Sﬂhe?b%ﬁéh Efbadiment WG.S@Hllu frtklthe dyRethic

transistor; 4 coupling an input fo said domino SO field effect transistor
t hr ough abuffergiicoit 500 utitizgdifor bipdlas eliminatien inrsificonion-insubatorA(S@Ihdominoi ce

during a prec e de .of fhe domno.circuj.t utilhi,z] 7.an output of said
dynam ¢ CBV%F@(?B“EEPF\;%{T%}@%@?@C ﬂ&?é’f%%"e'ﬁ“i&f Aagrﬁ? BPLE AT @68 circuit
provi di ng wrkSiy aOkPsimilatwhSs theidgndhiie GOFEGIR dRUR 50040 Sl éithd sinimr ¢ Circuit
9 providing an output corresponding to said I nput during an_eval uate node.

1 2. The peabliess. florF1G fshexsams! referense pumbens used in N dominmeirauitt49P afemey
ol s R oo S5phei S0 D i op of providing 2

Dynamic buffering circuit 500 similarly addresses the case of an input coming from

a non-domino logic block and which might be high during the domino circuit precharge
phase. Dynamic buffering circuit 500 is arranged as a domino block where the input of
concern comes in to-a lower NFET device 502 in an evaluate stack 504 of the new domino
20 block. Since dynamic buffering kcircuit 500 is a domino circuit, its output will be low or at a
downlevel during precharge. Evaluate stack 504 includes a clocked PFET 506 AND NFET
508 connected in series with input gated NFET 502 between the supply voltage VDD and
ground. A precharge PFET 510 is connected between a precharge node PRE. Dynamic
buffering circuit 500 includes a PFET 512 and an N-channel FET (NFET) 514 connected
25 between the supply rail VDD and ground. The precharge node PRE is connected to the
gates of the PFET 512 and NFET 514. The connection of the respective drain and source
of the PFET 512 and NFET 514 provides the output of the dynamic buffering circuit 500.



1,' ria? for bipolar elimnation in silicon-on-insulator (SO)
.domno 2 rcurt- as recited in claim2 includes the step of providing said
dynam c gate C|rcuit formed 3 by a pair of field effzaeém? gtirs one
gated field effect transistor of said pair of field &f sistors
connecting between.said input and said domno SO field effect transistor 1
. 4. The nethod for bipolar elimnation in silicon-on-insulator (SA)

domi no 2 ci rClWhemGLKew ,thelDymami¢ Bifferzircuit 500 steps the INtsigpal(ﬁorppmingi ng

For " sciftouhgnd Eteyhe GV pgtak s o Horister ston LR €1 0bT Sl 81 or °'°
bi pol ar %b'egi..oa&atqa (Rl 250 A58 il of Ao S0 01t (04 ok

recited in aim1 e step rovi ynam c buffer circuit
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bipolar parasmc problem

15 . It should be understood that principles of the present invention apply to domino

logic circuits formed of PFETS.
While the present invention has been described with reference to the details of the
embodiments of the invention shown in the drawing, these details are not interided to limit .

, the scope of the inverfion as claimed in the appended claims.

What is claimed is:



 ~@8&z10% & ()-Y10% & ()- 10Z 10Z 10Zf <109%&Z& ()-L9! 109&Z& ()-!5F(10% : & ()-
" MHJE~ @s'gQg Bﬁ%ﬁl’ 10% & ()-$109M& ()- !10% & ()- 10% & ()-
YL 10%& ()~ @ _

110% & ()-s!10% & () -s! 10%& () - & $10% & ()-!f"10%z& ( Hsmfgsébéé-eaym H <
- @ 10% & ()-!68& &10% ()-!& &10%ld& ()-!sSFoRA0% \ & &)
#3"10% & ()-"&$10% & () -1 RIYNC 10\ 10\ 10\ <10% & ()-610% & ()-
Y4%40% & ()- 2110% & ()- 010% & ()- &Mt aBYNCF 109Z& () - F9
1092& () - Clai9a& () - Y109&Z& ()-!0! 109& ()-f3109%&Z& () - st ut dBYNC! 33" 10%=& (
) - 233" 109Z&' () - Z3S 109Z&' () -, #109%Z&' () -
L71097& ()- G f MLO9Z& () - ?MCaBYNC& 109@Z& ()- &SMBL09Z& ()-!t109Z& () -

10988 () - Ga2YNGT 79d DOPSRA 15 el iginion n fisge;an-insulator (SOD domino cirwi
@1ZE ( comphifif@fc(steps 3 10%6s&' () - Y&b{ Y7! M@10% ) & ()-! 9@10%

& ()-'es! 10%dH& ()-'1s!10% & ()-. 10Z 10Z. 10Z9; ,
1096%; () - [Providiag a vischagaingevies coupledita @ dipmino) SOLfigid effict transistor;

Tosafe () GOMTOmR TR e oy SEERHERAES for il s oo (

%BIIGII1)"b@! Jredt @& ()-y310%& ()- 10H 10H

6 activating said digcharging device during a precharge mode of the domino circuit utilizing
7 an outpul of said dynamic circuit to activate said discharging device, said dynamic

8 circuit providingl a low output during said precharge mode and said dym:nic circuit

9 providing an output corresponding to said input during an evaluate mode.

1 2. The method for bipolar elimination in silicon-on-insulator (SOI) domino

2 circuit as recited in claim 1 includes the step of providing a dynamic gate circuit for said

3 dynamic circuit.

1 3. The method for bipolar elimination in silicon-on-insulator (SOI) domino

2 circuit as recited in claim 2 includes the step of providing said dynamic gate circuit formed

3 by a pair of field effect transistors, one gated field effect transistor of said pair of field effect

4 transistors connecting between said input and said domino SOI field effect transistor

1~ 4. The method for bipolar elimination in silicon-on-insulator (SOI) domino

2 circuit as recited in claim 3 includes the step of providing another field effect transistor of
said pair of field effect transistors for discharging said gated field effect transistor.

1 5. The method for bipolar elimination in silicon-on-insulator (SOI) domino

circuit as recited in claim 1 includes the step of providing a dynamic buffer circuit for said

dynamic circuit.
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4 an input coupled to said domino silicon-on-insulator (SOT) field effect transistor
5 through a dynamic circuit; and
6 a prédischarging divioe coupled to said domino silicon-on-insulator (SOI) l{eld
7 effect transistor; said predischarging device being activated during a!
8 precharge mode of said domino circuit utilizing an output of said
9 dynamic circuit to activate said predischarging device, said dynamic circuit
10 providing a low output during said precharge mode and said dynamic .
11 circuit providing an output corresponding to said input during an
12 evaluate mode.
1 8. Apparatus for bipolar elimination in silicon-on-insulator (SOI) domino
2 circuit as recited in claim 7 wherein said dynamic circuit includes a dynamic gate circuit,
3 said dynamic gate circuit includes a first field effect transistor connecting said input to said
4 domino silicon-on-insulator (SOI) field effect transistor.

9. Apparatus for bipolar elimination in silicon-on-insulator (SOI) domino
circuit as recited in claim 8 wherein said dynamic gate circuit includes a second field effect

transistor connected between the first field effect transistor and ground.

\

1 10.  Apparatus for bipolar elimination in silicon-on-insulator (SOI) domino

2 circuit as recited in claim 7 wherein said dynamic circuit includes a dynamic buffer circuit.
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2 circuit as recited in claim 7 wherein said predischarging device is turned off during an

3 evaluate mode of said domino circuit.
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