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TECHN| CAL FI ELD The present invention relates in general to electronic
gircuitry, and in particular, to silicon on insulator (SO) CMOS circuitry.
BACKGROUND | NFORMATION I n n-wel | bul k cnos (conplenentary netal oxide

sem conductors) the n-well transistor source and drains are inplanted into
the p-substrate, and p-transistors are inplanted into the n-well. The
n-wel | has been previously inplanted into the p- &Zt . The diffusion
capaci tance of both source and drain cansi stsﬂafﬁJ mfmst er termplus
the area term between the inplants and the substrate. For a
silicon-on-insulator ("SO") CMS structure, a buried oxide |lies under the
transi stor. The source, drain and bul k are bound by the buried oxide |ayer
on the bottom and the bulk (body) is floating. This topol ogy substantially
reduces the diffusion capacitance of the source and drain. Hence, the
device may perform at nuch higher speeds and | ower power. Furthernore, due

to the device structur o] ibility is
reduced, latch-up is eﬁﬁhﬁm%glogﬁ)d: %@#%ﬁiﬁ’?ﬁ@%‘%ﬁﬁﬁu npr oved
such that the device may be designed with a | ower threshold voltage,

therefore further increasing the operational speed of the device. As SO
CMOS technol ogy becones avail abl e, high speed processors may take

TECHNICAL FIELD

The present invention relates in general to electronic circuitry, and in

particular, to silicon on insulator (SOI) CMOS circuitry.
BACKGROUND INFORMATION

In n-well bulk CMOS (complementary metal oxide semiconductors) the
n-well transistor source and drains are implanted into the p-substrate, and
p-transistors are implanted into the n-well. The n-well has been previously implanted
into the p-substrate. The diffusion capacitance of both source and drain consists of
the perimeter term plus the area term between the implants and the substrate.

For a silicon-on-insulator (“SOI"’) CMOS structure, a buried oxide lies under
the transistor. The source, drain and bulk are bound by the buried oxide layer on the
bottom, and the bulk (body) is floating. This topology substantially reduces the
diffusion capacitance of the source and drain. Hence, the device may perform at

much higher speeds and lower power. Furthermore, due to the device structure, soft
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-advantage of the increase in performance. There are, however, several
problens associated with SO that nust be overconme by circuit design

techni ques. One of the SO related problens is the parasitic bipolar

effect. FIGURE 1 illustrates a cross-section of an NMOS SO transistor 100.
A buried oxide |ayer 102 is deposited on a substrate 101. A p-doped | ayer
of silicon 103 is then deposited on the buried oxide 102 and used as the
bul k layer of the transistor 100. Between the center p-bulk portion 103 and
an oxide portion 107, an n+ source 106 s crezﬁaﬁdmg n n+ drain
portion 104 is created between p-bulk I 3 and qgﬁzlon 105. On top
of the p-bulk 103 portion, a gate oxide 108 is deposited and then a
material for operating as the gate electrode 109 is deposited on top of the
gate oxide layer 108. ' The bul k 103 consisting of p material is floating,
unlike bulk CMOS circuits where the p-bulk is tied to ground. If the gate

f the SO NMCS i > e
Vad 15 appl i eacrd VERP St R Bissllia Sn W PR edithak ©
Shoul d this confiprob@isuetiitShe ddViccAnhPhPddsigied wittpd owed 4hreShdl@IyItARS
junction | eakage current and inpact ionization generation near the drain

gate region wt er@fwrfuumrl ipcrepangythetaperaiohd sposi Qfth/d@IVlC‘and t he source 106

'S suddenl y pl 1 ed {8 SO0 Rinaltey B aTrkanabE. Fef 556ey iphSdt g
bul k/ source j uRganige oﬁaaeaxn@@a\s%qmpeﬂaﬁmﬁceemareaﬁé tHoWeReD 9dRkaltpreBleingt OF
consisting of the drain 104 (colleéector), bulk 103 (base), and source |06

(emitter) is tassneidtedrwitmBOE that mwmst tid mmmmmmsgnamws One of then
th h th t d t d, i E RE 2, th i
1 uot ot eda 5P Bt prsint Rl SaraStie Bl HnarEr RIS LRI GRS 2t of - of

n bits in a regjsiedctivhloan NROSTNEMsistdr 26D, Med%%deﬂhf@?'l'oghiﬁ o@ﬁéd/ a
single colum is shown; a general purpose register file nmay have 64p col ums

or nore and as orrarsybsisxtdlm ok prdmped tayasof siheondif3asthentdegesidion thp busedt s

i dotai || oveRNERGAGAM BedAs e Pt g g or JOoPF e ey

The ot her "|U&ﬁﬁh@@S%ﬁﬂﬁﬁ%xﬁﬁ'ﬂoﬁx&ﬁoﬁﬁﬂnz%gux%éQO@'IQ SeBOWhildlarPh-Pakain
di agram form 'y one row per port in the register file is accessed during

a read. For i npodwond04ii§ cretted betyresh grbulk 183 hadabdxide pertivar 1 050\Dmteg of 218

entries and 6 rea t hen'. bet one and, si X, rows f.er ent ort
may read from Pﬁ’é‘ﬂgg&ip%&a?”@sgﬁw g’f‘g\l\ﬁgg(‘f 8??1“3’@%5“5?19’4% f?:ry(%ﬂeéat DEAS
i ndi vi dual rOWﬂE@Qﬁt@&eéF&d’esﬁ)@qS HEIRHUED ¥n FddetQh@ ate‘ékuﬁtlaﬁ%loﬁor a long -
time. However, it may be witten to indepéndently of the read operation.

The nenory el enent @nbukhmhommamo%pm@r@os»mﬂmmwu&é@ D sgcyits

witten to by i sui Wl‘lt dr ns. 0 ass
transi stors 201”%3 g djﬂ ‘B’B’ﬁpia\%ﬁ?&/ﬂqﬂ?e&\@g@égdﬁl@ggﬂﬁéﬁ on the
wrdata0 and wr Hed as m@ncat’hdMﬁXdaoiQ@m@Mﬁ Vaa Res éﬂi@hkdt}@‘tﬁaﬂaﬁﬁe%d {heo
the menmory cel I 2S0 t hrough pass transistors 201 and 202 respectlvely
After the diffeowneildd lmﬁﬁbat)wr%hqmtlimwlﬁm mmtcfpm&bngtthee,|dimrlt0érto
consi sting of FET 208 rts the corr(g) enent. data, ,and if a 1

F
vas et tan 1 nbBay hEF Fmpion keeeicarreRFand iattipnEREsy EE s s BEREHR
200 is turned ope rblldf “aﬂévéﬂluﬂlysél{akéé'-{hégu&m% Vﬂélxaﬁp@le'séuﬁéngﬂﬁﬁ%oh' gh
when reset is I'ow (See the timng diagramin FIGJRE 4), turning on PFET
223. Inverter Z@attooYddeventimputlf shwitch 8 bis clasedsthe gourse dA6 iy snddesly pulled o -
whi ch mai ntains the precharge condition for node 211 once the reset signal
goes high. Wen at a later tine the read address rd addr0O goes hi gh, node
211 is pulled down and out put dout goes high, provided that a 1 was present
in the nenory cell 2SO0 froma previous wite operation.



If a 0O was witten into cell0 2S0, the pull down path through device 210 is
bl ocked because device 209 has been turned of f. When the read address goes
hi gh, node 211 remains hi gh and output dout remains |ow Devices 210 and
209 formthe pull down nux of cellO, devices 21 S and 216 represent the
pul |l down nmux for cell |, and devices 220 and 219 represent the nth cel

pull down nux (all cells are in the same colum). Only cell0 columO in
conjunction with inverter 207, 208 and:fux pull downs 210 and 209 are
described. It should be understood that” all ge]!ﬂpﬁhgﬂﬁa array function
identically. s 0 ~ MAY 2003 For this discuSss , the gate el ectrodes of
devi ces 210 and 209 are both |low, hence both transistors are off (0 has
been witten into cell0), and node 211 is precharged to Vdd Assunme now t hat
the cell data has not been witten to 1 for a long period of tinme (s00

pi coseconds; see FIGURE 4) and no read operation has been perforned. The
bul k of device - - a dpifts up to
the | evel of \/%ﬁgn?c}f g%@%@g%gﬁgg‘g%%@%uﬁéﬂg gg a\%ﬁg%qéé’%ef gﬂewri tten
into the nmenoryarastld BipbRe arahdiEbiRfordisting bf the ldraipa 04 (svdidetod] Bulkol 03r(bastd. As a
consequence, the bulk to source pn junction in device 210 is forward bi ased
turni ng on t hedisksonrset 06 (empitsrls turngghen andeurgnt dews dropatpthedrasistardg0of t he
drain (collect , . ource (emtter). As a result current
is flow ng fro%{ ﬁ%gﬁéﬁg%gggﬁg%gag%f £ ound. A single parasitic bipolar

transistor may be tReferkndx0tdFIGURE gethbRas diRaRIca aeibe ar Histribeg vatputi f a
| ar ge nunber of gorts are connected to node 211, all nmay exhibit the

effects of themplipdeser 200 firpaiokumn phmbits ingg registai fileneplesented indfOEMERS.

turned on in a.sinale.wite cycle. .The.half latch 222 may now be.t oo snal
o supply sut T APt P e YIS eo RS i v eEBrar PR PR sy o v 211,
and the out put hglewatcoliins drifork @nd a MG} ai28ler ¥RTOWk. t he precharge state
is maintained, the noise margin is substantially reduced. The result is

addi ti onal power cohbtdyrmianods TH gpigsentpthedithieorA sipalsaynte andsingleread

there is a need in the ar roinproved .circuj.tr ere rasi ti.c bi pol ar
effects are el P legf’}_%y Fﬂf %%&gé‘% Pb?eﬁq?li even h’é’uéh g%.ln“l{}%r gg&ﬁ%ﬁ’mﬁ? OF
THE | NVENTI ON f6reansyy Bdlakger 2Tha siIRE iluBfratel encPidd§ @Blls 2 IVAIAD 1@ hre bAKTsBolva
provided a circuit inplenmented in SO CMOS, which includes a first node
prechar ged to #rbledkdiegreedormvel , a first transistor coupl ed between the
first node and the gegond node wherejn th LSt tr i st.or i f a
second transistor c@ﬁ R vevt%gﬁﬁfrh{ehegg%lgtﬁghﬁol gécaeg%%ad%gﬁg&nr a(go Enti al ,
and a third tragehed, of the esptedile Paé b8 bRSpGTEWIRAE 28 RMirBahaABIread ports, then'
preventing the second node fromrising to the activated level. The third
transi stor prebetween enrangasineivs (diffirpaiparts araydead fromrihe sane address) gresigadng

node to the acki I , far : i ' ' ' t he
cecond node subSPahEeR)fese OB, BRRL iyl b b Be wE R bR Bl
above ground) . atai fapatdigtiné PH6Wwewd:, it AtayWeasitdn folindspehdsntlyiof tike fydam c
circuit, a nmethod is provided for coupling a precharged node to a first SO
CMOS transi st oPperéimpl ing the first SO CMOS transistor to a second node,

coupl ing the secondrfioficed, AeM LA ARAILALCIIEUIE MBLALI0PES.

transi stor, and preveh romTrisSing to a I'eve

prechar ged nodgrittdRicbpisQuRg tHeVerite a8Bres a0 ddar, WiectStuei® oif pagtRhdistersouhi rd
transistor to the second node to prevent a parasitic bipolar effect from

rai sing the seawhiPZnokiue ard e¢raplement wiite dateispresshigd padhe vadata® and, wirdaiadt her
aspect of the present invention, a distributed nultiplexer circuit is
configured to operate in accordance with the above-descri bed nethod. 01 M
AY 2003 The foregoing has outlined rather broadly the features and

techni cal advantages of the present invention in order that the detailed
description of the invention that follows nmay be better understood.
Addi ti onal featur€s and advantages of the invention will be descri bed

herei nafter which formthe subject of the clains of the invention.



s 0 | -MAY 200 BRI EF DESCRI PTI ON OF THE DRAW NGS For a nore conpl ete
understandi ng of the present invention, and the advantages thereof,
reference is now made to the foll owi ng descriptions taken in conjunction
wi th the accompanying drawings, in which: FIGURE 1 illustrates an SO

transistor; FIGURE 2 illustrates a prior art distributed output
mul tiplexes; FIGURE 3 illustrates a distributed nultiplexes configured in
accordance with the present invention; and FIGURE 4 il]lustrates a timng

di agr am 0 ~ M AY 2003 DETAI LED DESCR} PTI Of | MY 2003 owi ng
description, nunerous specific details are set forth to provide a thorough
under st andi ng of the present invention. However, it wll be obvious to
those skilled in the art that the present invention nay be practiced

wi t hout such specific details. In other instances, well-known circuits have
been shown in bl ock di agramform in order not to obscure the present

i nvention in up @1%§€6c¥fuﬂ :passg@fnt(t)h'ﬁ: MBRb lltzsoqﬁﬁo%ghia O(Fkﬁﬁfs{HrﬂQOI

timng consi deratl ons and ke have been omtted I na as suc
details are notandéﬁé,srsmejztwdy.omﬁm meahffmphﬂtmuem;bemmamds bepngferfolnacgrths ent

invention and are within the ills, of [ of ordinary skill t

rel evant art. PRRYEEr ﬁ%lst“&gtolﬁz)hsg{rz}@i”ﬁ@g %ﬁ?ﬁf@%%ﬁ? &’F&B”’éﬂ%fjétaai‘d]ﬁét
necessarily Sth‘COasI@n&&?lrﬁo ﬂ{écbe}‘l*}%beﬂhgn?\ip‘&ﬁ hﬁfnb%'t {a/ 0200 is
desi gnated by the sane reference nuhera roug sever I ews.

Referring to FituBfos8, there is illustrated di strl buted rrul tipl exer 300
configured in accordan @ with the present inyention. nel device 325

i s added for cell0, Ada Idlsﬂ%l?}lt%o‘ﬂt%t mux 240 éscPrFG}?’ar%“éll h‘gh WHAR Ieset paleie |
device 327 is E(géé‘?ﬂe {iing Glabfim GRS 45 SRl LAPSFRT 255 2NREALOIA Rhs 327

are connected t
output dout low. This turns on transistor 222, which maintains the precharge

condition for node 211 once the reset signal goes high. When at a later time the read
address rd_addr0 goes high, node 211 is pulled down and output dout goes high,
provided that a 1 was present in the memory cell 250 from a previous write
operation.

If a 0 was written into cell0 250, the pull down path through device 210 is
blocked because device 209 has been turned off. When the read address goes high,
node 211 remains high and output dout remains low. Devices 210 and 209 form the
pull down mux of cell0, devices 215 and 216 represent the pull down mux for celll,
and devices 220 and 219 represent the nth cell pull down mux (all cells are in the
same column). Only cell0_columnO in conjunction with inverter 207, 208 and mux
pull downs 210 and 209 are described. It should be understood that all cells in the

array function identically.



signals rd addrO through rd addrn, respectively. The source el ectrodes of
devi ces 325-327 are connected to ground, and the drain el ectrodes are
connected to to p 1 MAY 2003 nodes 3l 2-314, respectively. The remai nder
of devices 301-323 operated simlarly as devices 201-223 except as

descri bed below. When a row is not activated for a read operation, signals
rd addrO through rd addrn are at a O | evel, and p-channel devices 32S- 327
are on, keeping nodes 312-314 at a threshold voltage above ground.
N-channel devices coul d replace the p-channel dgvi ddAY3280327 with an
inverter, which would keep the nodes 312-314 at a ground |level. The read
address pul ses are of such duration (200-400 picoseconds) that the

p- channel devices are on nost of the time. This inplies that the nodes
312-314 can never float up to Vdd and the parasitic bipolar transistor in
devi ces 310, 315, and 320 w |l never be able to turn on when ones are

veiien, Lot ooty SEERLL A Ob e el P A,

respectively, because no ceftaln

An addi tional pesdetiorietrehsiférds add offlld Basieh ivititfeatih@tells), aidhodd 2 sPREds up
the pull' down of the multiplexes tree duri n(I:;l read operations because
t

i nt er nedi at e npmksbaged 1@Ydd aesume rew fhat theseslltdataghas metibesat wnttérato. 1 fasnce,

read access tine is reduced.. .Even though t ve discussion is in

e er once to. r SUIIEEPARY FBAPEREOMTOR pioes EIAUTE HE ol RE A RioRE i3p b been,
any dynam ¢ ci peHbimed™N THUBHIE of H&/iRY BDBECoMBY 83 Péha tb VAl Y PRSROED have
been described in detail, it should be understood that various changes,
substitutions andtsaptethetlevlof ¥ad. If devict 209NKYudieoly thmedwdeviearael s wiiittdrout

departi no {1 oy s Rekloly &b GSMBHE 1% MY ACE A3 J5ldinad A, the
consequence, the bulk to source pn junction in device 210 is forward biased turning
on the parasitic bipolar transistor of device 210 consisting of the drain (collector),
bulk (base), and source (emitter). As a result current is flowing from the dynamic
node 211 to ground.

A single parasitic bipolar transistor may be too weak to discharge the dynamic
node 211. However, if a large number of ports are connected to node 211, all may
exhibit the effects of the parasitic bipolar transistor simultaneously after being turned
on in a single write cycle. The half latch 222 may now be too small to supply
sufficient current to maintain the precharge state of node 211, and the output dout
may rise to a level of 1. Even if the precharge state is maintained, the noise margin is
substantially reduced. The result is additional power consumption which would be a

major concern. Therefore, there is a need in the art for improved circuitry whereby

parasitic bipolar effects are eliminated in an SOI circuit.

-



- 12 - p 1 MAY 2003 WHAT IS CLAIMED IS: 1. Acircuit inplenmented in SO
CMOS conprising: a first node precharged to an activated level; a first
transi stor coupl ed between the first node and a second node, wherein the
first transistor is off; a second transistor coupled between the second
node and a ground potential; and a third transistor coupled to the second
node for preventing the second node from Fsing tQﬁph@ 803 vated I evel ,
wherein the third transistor prevents a parasiti | pol ar effect from

ic
raising the%\\,ﬁm]{ P T eERGibNat ed level . 2. The circuit as recited
ereint

in claiml, e second transistor is off. 3. Acircuit inplenented
in SO CMOS conprising: a first node precharged to an activated |evel; a

first transistor coupled between the first node and a second node; a. second
transi stor coupl e $58rdiaS A0 1Heaspeetopi theobreselh dnyenyirp Hisrs &t BFRVICAd: a Lirguif

third transi, | (o] I t he de
from ri 5 ng BRI Ol MG ARGCAELIENE rihofd GG Lol difachRaRRTvae
the second npflgst $aRSERP Cb@dled befwedn IO URH no8¥ @hd tHe sdddfd Glotis Witerdlf thée Eirdted
in claim2, wherein the first transistor is an NFET, the second transistor
is an NFET, teandistonds tdff,ral s¢qoad strassstori uplefPRietweidnt thei sesonhinedelasdta gobmnd
coupled to a gate electrode of the first NFET transjstor and its drain

el ectrode cd@pngal 2pd er@ird tensigiop sowRed i thergcondsneeand eneele suePTevRYrgd
to the secor{ge ggc%%d r?ddepﬁcr)'r?lt rrlnsqgg GO TR L3Vt ﬂgel.St TR tl%‘d transistor prevents the

parasitic bipolar effect from raising this second node to the activated level. Preferably,
‘ the third transistor maintains the second node substantially at a ground level (may be a
threshold voltage above ground).

In another aspect of the present invention, in a dynamic circuit, a method is
provided for coupling a precharged node to a first SOI CMOS transistor, coupling the first
SOI CMOS transistor to a second node, coupling the second node to a ground potential
through a third SOI CMOS transistor, and preventing the second node from rising to a
level of the precharged node. This preventing step includes the step of coupling a third
transistor to the second node to prevent a parasitic bipolar effect from raising the second
node to the level of the precharged node.

In yet another aspect of the present invention, a distributed multiplexer circuit is

configured to operate in accordance with the above-described method.



coupling a precharged node to a first SO CMOS transistor; coupling the
first. SO CMOS transistor to a second node; r coupling the second node to a
ground "potential through a third SO CMOS transistor; and - 13- p ~ ~ AY
2003 preventing the second node fromrising to a | evel of the precharged
node, wherein the preventing step includes the step of coupling a third
transistor to the second node, wherein the third transistor prevents a
parasitic bipolar effect fromraisingt secbiw he | evel of the
precharged node. 6. The method as recited in & ein the first
transistor is off. 7. The nethod as recited in claim®6, wherein the second
transistor is off. 8 The nethod as recited in claim5, wherein the third
transi stor maintains the second node substantially at a ground |evel. 9.
The nethod as recited in claim8, wherein the first transistor is an NFET,
the second transistor is an NFET, and the third transistor is a PFET with
its gate el ectrode : t gzgg!, t ransi st or
and its drain el ect%gg}eggl qlggotg%htg ?tgér}(?lrﬂ pg{eeftr‘:l%tlﬁrés ahd eclw%ﬂsahral n

el ect r ode coupideahtagestolithesresendinventeon ihGrdek thatlthé peteneat de(sénpnxbr) of thpl enent ed

in SO CMOS canprising: first ode precharged to an activated | evel; a
first transist'® e”é‘&ﬁg’?"ééaﬂé‘(%@h hiester jup ?rStHBSeAQHHm&a]sééWﬁ?f WIREVanipssei n
the of the invention will be described hereinafter which form the subject of the claims of

the invention.



first transistor is off; a second transistor coupl ed between the second
node' and a ground potential; and a third transistor coupled to the second
node for preventing the second node fromrising to the activated | evel,
wherein the third transistor prevents a parasitic bipolar effect from
rai sing the second node to the activated level. 11. The nux as recited in
claim 10, wherein the second transistor is off. 12. The nux as recited in
claim 11, wherein the third transistor nmaintains the second node
substantially at a ground |evel. -14 -g01 I\/[]A}(MMB%%@J The nmux as
recited in claim12, wherein the first transistor is an NFET, the second
transistor is an NFET, and the third transistor is a PFET with its gate
el ectrode coupled to a gate electrode of the first NFET transistor and its
drain electrode coupled to the ground potential and its drain el ectrode
coupled to the second node. 14. The nux as recited in claim 13, further
conprising a l.ect rode of the second
transi stor. 15 FgDﬁngd;kgﬂ@p??ﬁ?%%&, wherein the gate el ectrode
of the first NFET transistor receives a read signal, and wherein the first
node is coupled to an output of the nmux. 16. A circuit inplenented in SO
CMOS conpri si ng: a lfaragnogsemphte undargferding ohthequescpbinzentjoayand thg £ r st
transi stor coupl ed between.t first node.and,a.second .node;. a second
ransistor ol EtiegS BEERE HlErnkd BingVFinRal bitnd (RESBAR 4°5EPUAR BREPHN, &
H\io:nd transi st@njeton SathitRe AOnGARAAE dReags i whicvent i ng the second node
FIGURE 1 illustrates an SOI transistor;

FIGURE 2 illustrates a prior art distributed output multiplexer;

FIGURE 3 illustrates a distributed multiplexer configured in accordance with
the present invention; and

FIGURE 4 illustrates a timing diagram. -



rising to the activated level, wherein the third transistor prevents a
parasitic bipolar effect fromraising the second node to the activated

l evel . 17. A nethod conprising the steps of: coupling a precharged node to
a first SO CMOS transistor; coupling the first-SO CMOS transistor to a
second node; coupling the second node to a ground potential to a third SO
CMOS transistor; and preventing the second node fromrigNag to a | evel of
t he precharged node, wherein the third transisﬂd\ 2§b3 a parasitic

bi pol ar effect fromraising the second néﬁe to the level of the precharged
node. -1 s - 01 MAY 2003 18. A multiplexor ("mux") inplemented in SO
CMOS conprising: a first node precharged to an activated level; a first
transi stor coupl ed between the first node and a second node; a second
transi stor coupl ed between the second node and a ground potential; and a
third transistor coupled to the second node for preventing the second node

fromrising t i , Wherein the third transistor prevents a
PEIAIFR RN

parasitic bip romraising the second node to the activated
level . .AF.ALHF 2. A A [.A[.A A&+ A A ARS?. Al . AS. A. Af. AS-:J'| pl}

In the following description, numerous specific details are set forth to provide
a thorough understanding of the present invention. However, it will be obvious to
those skilled in the art that the present invention may be practiced without such
specific details. In other instances, well-known circuits have been shown in block
diagram form in order not to obscure the present invention in unnecessary detail. For
the most part, details concerning timing considerations and the like have been
omitted inasmuch as such details are not necessary to obtain a complete
understanding of the present invention and are within the skills of persons of ordinary
skill in the relevant art.

Refer now to the drawings wherein depicted elements are not necessarily
shown to scale and wherein like or similar elements are designated by the same
reference numeral through the several views.

Referring to FIGURE 3, there is illustrated distributed multiplexer 300
configured in accordance with the present invention. P-channel device 325 is added
for cell0, p-channel device 326 is added for celll, and p-channel device 327 is added
for celln. The gate electrodes of transistors 325-327 are connected to
signals rd_addrO through rd_addm, respectively. The source electrodes of

devices 325-327 are connected to ground, and the drain electrodes are connected to
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When a row is not activated for a read operation, signals rd_addr0 through
rd_addrn are at a 0 level, and p-channel devices 325-327 are on, keeping
nodes 312-314 at a threshold voltage above ground. N-channel devices could replace
the p-channel devices 325-327 with an inverter, which would keep the nodes 312-314
at a ground level.

The read address pulses are of such duration (200-400 picoseconds) that the
p-channel devices are on most of the time. This implies that the nodes 312-314 can
never float up to Vdd and the parasitic bipolar transistor in devices 310, 315, and 320
will never be able to turn on when ones are written into individual cells turning on
transistors 309, 316, and 319, respectively, because no certain transition will pull
down nodes 312-314.

An additional positive effect of this configuration is that it speeds up the pull’
down of the multiplexer tree during read operations because intermediate
nodes 312-314 are already close to ground potential. Hence, read access time is
reduced..

Even though the above discussion is in reference to register file output
multiplexers, the same method applies to any dynamic circuit.

Although the present invention and its advantages have been described in

detail, it should be understood that various changes, substitutions and alterations can
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be made herein without departing from the spirit and scope of the invention as

defined by the appended claims.
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1. A circuit implemented in SOI CMOS comprising:
a first node precharged to an activated level,;
a first transistor coupled between the first node and a second node, wherein the
first transistor is off;
a second transistor coupled between the second node and a ground potential; and
a third transistor coupled to the second node for preventing the second node from
rising to the activated level, wherein the third transistor prevents a parasitic bipolar effect

from raising the second node to the activated level.
2. The circuit as recited in claim 1, wherein the second transistor is off.

3. A circuit implemented in SOI CMOS comprising:
a first node precharged to an activated level;
a first transistor coupled between the first node and a second node;
a second transistor coupled between the second node and a ground potential; and
a third transistor coupled to the second node for preventing the second node from
rising to the activated level, wherein the third transistor maintains the second node

substantially at a ground level.

4. The circuit as recited in claim 2, wherein the first transistor is an NFET, the
second transistor is an NFET, and the third transistor is a PFET with its gate electrode
coupled to a gate electrode of the first NFET transistor and its drain electrode coupled to

the ground potential and its drain electrode coupled to the second node.

5. A method comprising the steps of:
coupling a precharged node to a first SOI CMOS transistor;
coupling the first SOI CMOS transistor to a second node;
coupling the second node to a ground potential through a third SOI CMOS

transistor; and
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wherein the preventing step includes the step of coupling a third transistor to the second
node, wherein the third transistor prevents a parasitic bipolar effect from raising the

second node to the level of the precharged node.

6. The method as recited in claim 5, wherein the first transistor is off,
7. The method as recited in claim 6, wherein the second transistor is off.
8. The method as recited in claim 5, wherein the third transistor maintains the

second node substantially at a ground level.

9. The method as recited in claim 8, wherein the first transistor is an NFET, the
second transistor is an NFET, and the third transistor is a PFET with its gate electrode
coupled to a gate electrode of the first NFET transistor and its drain electrode coupled to

the ground potential and its drain electrode coupled to the second node.

10. A multiplexer (“mux’) implemented in SOl CMOS comprising:

a first node precharged to an activated level;

a first transistor coupled between the first node and a second node, wherein the
first transistor is off;

a second transistor coupled between the second node and a ground potential; and

a third transistor coupled to the second node for preventing the second node from
rising to the activated level, wherein the third transistor prevents a parasitic bipolar effect

from raising the second node to the activated level.

11. The mux as recited in claim 10, wherein the second transistor is off.

12. The mux as recited in claim 11, wherein the third transistor maintains the second

node substantially at a ground level.
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second transistor is an NFET, and the th1rd transistor is a PFET with its gate electrode

coupled to a gate electrode of the first NFET transistor and its drain electrode coupled to

the ground potential and its drain electrode coupled to the second node.

14. The mux as recited in claim 13, further comprising a memory cell coupled to a

gate electrode of the second transistor.

15. The mux as recited in claim 14, wherein the gate electrode of the first NFET
transistor receives a read signal, and wherein the first node is coupled to an output of the

mux.

16. A circuit implemented in SOI CMOS comprising:
a first node precharged to an activated level;
a first transistor coupled between the first node and a second node;
a second transistor coupled between the second node and a ground potential; and
a third transistor coupled to the second node for preventing the second node from
rising to the activated level, wherein the third transistor prevents a parasitic bipolar effect

from raising the second node to the activated level.

17. A method comprising the steps of:

coupling a precharged node to a first SOI CMOS transistor;

coupling the first-SOI CMOS transistor to a second node;

coupling the second node to a ground potential to a third SOI CMOS transistor;
and

preventing the second node from rising to a level of the precharged node,
wherein the third transistor prevents a parasitic bipolar effect from raising the second

node to the level of the precharged node.



, YIO%&R () -* 109&' () - FWGEEEEEEHDC 106G 109%& () - &~ 109%&Z&' () - S109%&Z& () - 10
10.106L10%&' ()- @' 109&' ()-HIHHLI I bC 10G 10%Z& ()-&f " 10%&Z& () -

1092&' ()-!10%& ()- 109%Z& ()-& 10%B& ()-& Normal" "Heading 13]c"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"

"Heading 73]c" "Heading 83]c" "Heading 93kc"A " f\a%mgggr aph Font
om' #% +0b17Y>DFJLNPRTVXZ\ ** bdf (6\ @ 45678 {+pn%&(¥-! 5 Yk<>\ @MACEFHI 9: ;
<=>? @ABCDEFGH JKLMNOPQRSTUGTi mes New RomanAri al Couri er New'h Root

Ent ryVor dDoggiment A mifiift ¢ nuky indplemeafindor CRos@ua k(g JKLMNOPQRSTUVW
a first node precharged to an activated level,
a first transistor coupled between the first node and a second node;
a second transistor coupled between the second node and a ground potential; and
a third transistor coupled to the second node for preventing the second node from
rising to the activated level, wherein the third transistor prevents a parasitic bipolar effect

from raising the second node to the activated level.



