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Cross-Coupl ed Transistor Layouts in Restricted Gate
Level Layout Architecture by inventor Scott T. Becker
WGB2OWERGRIND [ 0001] A push for higher perfor mane€r/a82909/036937

smaller die size drives the spniconductor i ndustry to
reduce circuit chip area by approxi mately 50% every

two years. The%sp—@ﬂupla&&&ﬂﬂsiﬂtopwm ian

econom ¢ benRikiri¢@d Gade dtévid LHyo e RirchRebipteodi es.

The 50% chi p area reduction is achieved by reducing

the feature sizes between B&8tvamdr 30% The reduction

in feature size is enabl ed Lmprovenents in
manuf act uri ng equi pnent gﬁﬂt?#abgg?eél s. For exanpl e,
i mprovenent in the lit hogrgﬁ&i;gogwess has enabl ed

smal |l er feature sizes t , while

[000®] AV BN for lﬁgﬁa ir€tnafi®s badisgallePald sihé @iveEMR) séaonductor
_in-part enabl ed a higher nunber of interconnect .

indysteyt &, refeoaicujtehitherce b [appioginaely| 50/h ey iwg years. Theechip area

. . t-Re cnos i
OIS SR 00 ARRERPARAE UL SABDRIs T so% i
atgfiradeida ds i aehierad biyoredudng k¢ échtiret sasrbatetghRe¥d gl 30%. The
features. Today m ni num feature sizes are anr oachi ng
redBCHR 1 ERBHR tSEresY , enghiel Y HRPTRES/BsEh df pasiacHiIng; eppgpment and

maRPalke P ee‘iia}gﬂet r}ﬁlgﬁc{}gﬁ%hﬂ S ogy @H{Bérd?)'h&cnglﬁnﬁlggse%i BSab®d smaller

193 nm The fer et ween the“m ni eature
feature siaexdtot treeacveewed ,emigtchingfro¥angemt inusleminical rhéphanical polishing (CMP)

hotol i t aph rocess ..s defin as the
R redg e GeRpel A ORI Y ESgap gr ove, ¢ he
[0083PI ihORvORRAP I litho@hpityheas! tHehRGKiARM Geddir@CASS approached the
decreases. [0003] An interference pattern occurs as
weedléngtih ap theolnght Iseunga siked ot expast élevéathret $hepts, ghintenfipe interactions
i nterference tern ro i ghbori ng.shapes can .
otePirg EEGAE FeBEbbELE Bl HETTPTRP O] P GONRP 85 e E R approaching 45
niN@af@s@eRf, WwiISThe Usdcl gihng Bihk aighh §Qurce! V@M nethe PhoRBiShography

may be inadvertentl% created. In the case of '
pigeas rgepingeati iPener Bp deffergras bayeeh Hisemtinimpnp eature size and the

i nadv ] 2. €] r . L cul :
U Db SETENE o Py S RS R bR o s
Apossi lithygraphisi gup arodayithe réxilbtivhe cagabiliteadfi tie lithographic process

nmet hodol ogi es, such as optical proximty correction
d‘{W@?s; attenpt to predict the inpact from nei ghboring

' . " . o
(PRSP RS by SRSt AL e by ot T i
Theirgerfatnoenpateadi fcam arighboxeg khapes gaa srepteosmssuctive or destructive

in?%%ggngs.i rsleft(l?her icr:];lis(e aél c%rslstlt'urclz lvclai glrt]etrfeirer:]ntcg,r aucnt\xifa%?e% k%ﬁgp%rsre may be
inadvertently created. In the case of destructive interference, desired shapes may be
inadvertently removed. In either case, a particular shape is printed in a different manner
than intended, possibly causing a device failure. Correction methodologies, such as optical
proximity correction (OPC), attempt to predict the impact from neighboring shapes and
modify the mask such that the printed shape is fabricated as desired. The quality of the
light interaction prediction is declining as process geometries shrink and as the light
interactions become more complex.

[0004] In view of the foregoing, a solution is needed for managing lithographic gap issues

as technology continues to progress toward smaller semiconductor device features sizes.
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[0004] In view of the foregoing, a solution is needed

for managi ng |ithographic gap issues as technol ogy
wW@wwilmMees t o progress toward snall er sem condRCT/U82009/036937

device features sizes. SUWARY, [ 0005] In one

enbodi nent, a cross-coupl ed transistor configuration

w thin a sem conduct or chﬁﬁmmﬂngSCIosed The

ross-coupl ed, tr.ansj stor con ration.includes a
(99DFRE FonehafRediiRh oot %;Pssnw%#& T3Sy fepdguration within - a
seliB&Iduede cﬁjiﬁflé BRGIobdY. @hdafss bowitd 9£ns§sjﬂ§‘r b raff&?mcludes a first
cross-coupl ed transistor configuration also ncludes a
P fchargiel Nagsigombdving argétsgaty elhamdegdﬁmsé ao raogagfateerel of the chip. The
el ectrpde defined
crGrscon g BarpBaeGm AR SerFLE i a GafmeP radsior having o

seEériH]%dt@ El@étrd)(‘fe &lﬁ%d il t%@'ébﬁé &0 Bﬁﬁiefé@hpt Tht B&ohdl lodte B@trBde of the
el ectrode of the first channel transistor. The

figst Ns@lan@@pira@élstow an gﬁestnsally: mrmegt@d 4@ ithenfifst gathefectrode of the first P
chagjg %glsfé) o d s co g?e%nt? DﬁlSE conﬁ%r?rran hr? \ﬁ%rﬁ%ﬁ mc%g#eg a second P

I ne ate reve

ch%hﬁél trahkisto€ h@ﬁﬁg @th gﬁketeﬂe%&@dé tefineddnfthgpdtatdvenof the chip. Also,
i ncludes a_second N channel transistor having a fourth

th@ &tess-epaied Haesivier sidiguiaton irclydes & seeqid Noharned tigpsigfor having a
ﬁgﬁ%ééﬁoggtdg l?édel‘ﬁttflé) gfte (f(t,ves B?th%ec dfh'e\l f&“@‘g gﬁle elec%rode of the

stor 1s e ectrica connecte the
seedn&i:N clatanof trhﬂmste:ensoﬂdctﬁcaibacmeiect‘ed ansthsttknrd gEacdslecm‘ode of the

the first P channel ransi.s rst N channel
5699% & shagmel dppypigr p‘géﬁaﬁﬁé e tlirsin ?. shagpel Lapsigdap ofigt RV channel
ﬁ%egeckﬁ@@sé}ﬁhﬁél tﬁﬁ‘élsﬁ‘)rr SRPEChhY & ghefrﬁll‘z'lsir%lstt&r ﬁﬁjrha}espectlve
ectrically connected to a comon node. Al so,
dlffhsoﬁ tarsiinal skecwivdlly tdnineded &ma céromon tmogatf’dsreleadt of:the dirst, second,
rtion of are

thffg rﬁrfgoﬁg%pfqge&%;f af:ﬁ Wrxgs&xg)(dé t9 é\spg)ect I%tf%x%g}gq%gy% §'[1te level feature

deGhadRethin £25B 16821 RaheY Rlyohtabh@®. Eshdfid 1068 fthiiis défifed within
gate | evel feature [ayout channel w thout physically

it @htlea]@wln@amﬁ@tlwt ghernel evighout ehiysieallyd epntaeinenindihgy gate level

ot SRR Pl f o BN el O R SRRREE | o

[OOSG]OMnS@ﬂl@%ﬁfﬂ)odfﬁi@t Cci QssR@dppled ttansisrSlagsut| BYydisdlosed. The cross-
i ncludes a first P channel transistor having a first

coypled temaistor dapoubBrcjudas aifisstad @%&r@el Eysistesthavig 2 firsh gate electrode
deﬁﬂ ?l{ %ﬁﬁth =GR L Hhe X angpsfh%t& sS- c@M@H i t3h§iQof ﬁg&ﬁt%@& fAcludes a first

annel stor havin second
N ehewtet adesistef handa beddnd gm deétemhl dedifhed Imatlrergame leVhieof the chip.

second gate_ electr f st N chann
Ther SARIL T clestrpft &‘F éf{ﬁq B‘H’ﬁ &r@%%ast%lstq%@tffqaﬂlgtcoa%wd to the
ﬁr@ gz% re‘i’éé:?ro@é otf hee g cl?arﬁx@laﬂﬂﬁsllst&r "’I@é'c%é%rcouiﬂ%@ transistor layout

ss-coupl ed transistor layout further 1ncludes a
fuﬂhcrondlu&escm savoed Pt echansdl dtapsistoahnvigg a thind igdtegeddotrode defined in the

| ectro i ned in.the ate vel of the chi SO
eafi S5 SEIHE st chlsbr therrofarotpledofiinsion [l Bk fgsecond N
chhhisd @anaktor hanss & tfertthduk BRcRodOMinRd 3RtIR BhevEnshe chip. The

defined in the gate I evel of the chip. The fourth gate

fOEM‘@(%@ﬁeo@éCtmdethethg ceewd IN charnehdrangisignds sleetricpldy connected to the
I o t hj .gaft ect r,od f
RSB FRIEShL 8 0GB S5 RSP chame
trﬁlblaﬁblﬁ,eﬁrst N channel transistor, second P channel transistor, and second N channel
transistor has a respective diffusion terminal electrically connected to a common node.
Also, each of the first, second, third, and fourth gate electrodes corresponds to a portion of

a respective gate level feature defined within a gate level feature layout channel. Each gate
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transistor, first N channel transistor, second P
channel transistor, and second N channel transistor

wha®oal4eespecti ve di ffusion term nal el ectri cab@CHUS2009/036937

connected to a comon node. so, each of the first,
second, third, and fourth gate el ectrodes correspond
lovel feaptse tis dafingd withes He @ate, levghfeatyre Jayout ¢hpmiel without physically
‘%‘%‘L‘Q’gq‘ﬂ&p %?Ee?aédr?\sﬁgk n%dsﬁfﬁetgfn V&t{ ﬁ?{%ﬂfnlg éﬁgg{égél feature layout
chadviel f eat ure | ayout channel without physi cal ly

contactl ther gate | evel fe ure ed w thin
(%907 h &) ol m&atilénq Vetenrieondyetar ¢ 9&@183?%3 g’re clpoemﬂdes a first
Pdr’“é‘?ﬁ%é%ﬁglﬁ-%rﬂ?@%ﬁm. 1 PrSPOnRRLE, Rl ThP chip also includes 2
fitst dhchasbd tragskton écﬁ by xonTesppuimy grge glacteocw Eht clogelso includes
pals |ncludsaf|rsthha tra 'sor .
a gk S shuebRaRY Ao NP P FRELRAF prhe chip also
inluies h @sdo%d% caan%ep@mls%rczﬁaas@byrtarc@ﬂesp%h@rngcgefa §18drda¥. Each of
a correspondi ngﬂﬁgat e el ectrode he chip al so incl udes

the gg@;eimjrqdes; bbthadirst i glparingh, dirst e thanael, ggcogd P channel, and second N
Cor [ qfc’ 8815{301‘8 % dt%ﬁ%ec% \Ixf}tg talr:é)ag%gaﬁﬁ e(‘ﬂh Oghlé gﬁ(?\l leecrgi céallly connected to

a 8&{@@1@@1 difediannede. Tho gats eteRddd\oCihafing [P dhadhd iteihsE®r isSelectrically
defined within a gate | evel of the chip and_ is
cameeted ite el gate @lﬁﬁ&deée:f the figst Ob abavc i amsiskarohhe: gefe elepade of the
I
PP A A BRI S v scona
cHannélttriNsstoanBadh ¢ff thadirg} sscond,hbirdgading feliak tgatac&ednrfodésheorresponds

second P channel . transjstor is el t ed
tor  PPRIONGRS & rePEteoHE 67k fr@t%ésﬁ dLW&ﬁ%% @Pte evel feature layout
cliarhﬁéls ?stooéach%%g‘le%l J@eﬁ@re it B8finedSFRARGs hidiEwtl raRNde 1ayout channel

ourt gate €l ectrodes corresponds to a portion of
witbepgitysicallyatreadtmgednofheagatedcdd fieatat deifinkd nvithigan edjommg gate
| evel feature |ayput channel. Al so, each gate |evel
le?’glafe%w@e]?}éourﬁé?’i‘rﬁ’é withinits gate level feature
[0008POthet AgTRR] anWali DRt gcR BY BleGial éntioh At1akt b ndRObiRfent from the
gate level feature defined within an adJ oi ning gate
folleveng tletatled aescaiption, themmelconfupota] wWithhee aspEpRRyigs drawings,
es of.the ent econe nore apparent
iR Vol v G b el WlselioR ot T on, Caken  n
conj unctr on with the acconpanyl ng draw ngs,

illustrating b vvay of exanple the present invention.
BRI EF DESCRI PTBRIEIODERGRIPRIVK ESTHEEJIRAWINGShows an
SRAM bit cel |l r cui cordance with the prior
ar t ; Figrgful/e sh CBV%%%M ey measperdgpcepyiffy ths prigr art;
W t hmyafe | BREVEHR SKRANIRGCNQrEYGR!1 A B8h hE BRRAEK! HPanded to
inter transistor configurations, in accordance wit
retveed tpait wspaative infergairteangisoh omsﬁ@rztroossn caoozqmﬂwe with the prior art;
trangllgst o% gonfl guration dltn accor da }\jvr h
embo PVE e TBredRICd; RS "r?n %‘r‘ré P 1§A€‘C§?F89\%°e with one
erAboBHeRi (RhOpreSdt veh@&t; I ode tracks defined within the

restricted .
Figure 3A shows an example of gate electrode tracks defined within the restricted

gate level layout architecture, in accordance with one embodiment of the present invention;
Figure 3B shows the exemplary restricted gate level layout architecture of Figure
3A with a number of exemplary gate level features defined therein, in accordance with one

embodiment of the present invention;
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gate | evel layout architecture, in accordance with one
enbodi nent of the present invention; Figure 3B shows

W@ b@sxwhpl ary restricted gate |evel |ayout PCT/US2009/036937
architecture of Figure 3A with a nunber of exenplary
gate level features defined therein, in accordance
wi t hFigHEs dnthosisndidiusion ik spieelsuelt layanta rmfi ®rerassggupled transistor
&H%ﬁ@tlghf&%%%&?a&@ Q’\[lgla(;l’% én?o\ﬁ? mélﬂ)é? fﬁeﬁarggen@mventlog
crass-cou ransi stor configuratio ccordance
Wi t hFigone: iasﬂmrm arespiation of be posssenpled marsistoooon ffguentioa oF Figure 4

ho, a variation of .the cross-coupled transi stor
i giresessERuBled Brptister ernfigutaticn i @qﬁgleé epdlreg gatﬁwée&trode tracks
witﬁ%Fb%blﬁ%gﬁte%%&b@él&ﬁﬁ'e&%dss defined on three gate

el ectro tracks wth crossing gate el ectrode
connEgtirednshowsi ag‘mretlan oh dmspr@ssmnplad trensigtbr ¢dndiguration of Figure 4

Sressyeoul ed t si st or urati,o f FiLgure 4
e iferdBisrcoubled SRamad efilarditns B8fhadinr bl e tidefode racks
wHBLIRSHg afteleRutro@démetirsky ode tracks wit h crossing
gate el ect rode connections; Figure 7 shows a variation
of tﬁgu@rbggM@wfﬂr@dom phthsi csessreonplad irgusiger emnfighration of Figure 4
mc% n?h gul?rcar PSS LOuplE ﬁaﬁ axt‘apglﬁtég ggxﬁﬁ%%%{ﬂ)n 1? d%fi 20 | Y {\)9 5 g%tcr: glc tgode tracks

withd@tdssiap @atich@trgdsé cordleetidrspde connectl ons; Figure 8
shows a variation of the cross-coupled transistor
confFiguieat showyscr variation ef weu%owwewe@ Handstekeandigyystien of Figure 4
mt»{flﬂ&'? {h%t s %gﬂél'e@ Hﬁ@#t&ncdn% gq ftle ?sdde‘?ﬂle{i Bfl red g&*:@ electrode tracks
el ectrode tracks wthout crdssing gate electr
withon enissiop gatelelgtoée Somlctimsa vari ati on of the

cross-coupl ed transi.stor configuration of Fi
whi cHEYRS Hipsa aoiapen gt the grRLpBRIe HARSIgOT %&%L%{@Hréﬁt@n of Figure 4

ind@fitip c%]sso%\if)leg HaBsiGbLEST] tiohaé héﬁt’/@dtd?l%hr 65103 RLAGde tracks

gate el ectrode connections; Figure shows a
withbut icrdsaug [gate ajastrvdé cminactmlg acr oss coupl ed

transi stor. .configurati def i hr ee gat

el ect'#de 10r 8@%‘%59\13 tlﬂ“@%‘éﬁg #f’a’otj'atlg"‘g?‘é‘ét Po&ré’ss coupled - transistor
conPBRAGbA Ofstinel NoACHRS %@Eée e‘MctrBd@ NEacREDRAN "BIRLsiRE $E clectrode

présent invention; Figure 11 shows a multi-Ievel

canagasiens,iin @tcmilamge witbrons smbedimend of thgpeisgrtgpvention;
C 0 nf x:il%ggl d eline dul(t)lnleveg u Il’aélgglttn encﬁljc%%é ' gd 8rots£ &S L{ﬁed transistor

§'Yat & eeciro

co@ﬁgﬁ&radatﬁl C@eﬁMeﬁh of e npaidi sleakodef tiables priets ecﬁbssmg gate electrode
i nventign; (gure 12 shows a nmulti-Ievel | ayout
comﬁ%thaqs,ﬁ@ a%poes P68 WS HpF embedimest of b PewsAiiBtERon

def i Waate fliagtiads XBH@QK& %hQUEroﬁi 9&%‘1&9 transistor

gat e ectro e connectlons accor an
coafipmdtiom ndefintd tdre tpoegaat eléatmalat fracks Twithoute cib8sisfogwe aelectrode
ncl udi ng a crg s-cou

copRegiisns 1 ReeE G it e AT RO DHC PrFeEM igtngion
el eqfipade 15T atdtss W LHAUeR 0BSbRg i8AL&nE! £CEHLSIEupled transistor
configuration defined on three gate electrode tracks without crossing gate electrode

connections, in accordance with one embodiment of the present invention;
Figure 14A shows a generalized multiplexer circuit in which all four cross-coupled

transistors are directly connected to the common node, in accordance with one

embodiment of the present invention;
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connections, in accordance with one enbodi nent of the

present invention; Figure 14A shows a generali zed
woreoviiplegxer circuit in which all four cross-ceCpUs09/036937

transistors are directly connected to the comon node,

in accordance wi th one enbodi nent of the present

i nvehigitsn 148 gthows1a1B e§ﬁ8ﬂ)§%ﬁmﬁlﬁm?ﬁiﬂaf’9 qfnibe e Hipigxen gircuit of
h i pl f r 4 .
L PP LEMGETE LN o o) RIS R g i, i
adcogiaace wnh anc embladioentvoftthe pnaeem mfo@dnmgnt of the

present in i on; e 14C sho
| ay obSWEst | ‘ﬁ éhﬂ’éi? i ‘BP&&%P’“ fayeuti ‘%PA@‘F rﬁ%ﬂiﬂée&a@uﬂ of Figure 14B
inhSTOh ETBA LR thoUg r@&n@tcﬂeéité 1688 Aa it Carbig¥eRlurt @¥&icoupled transistor
architecture cross-coupled transistor layout, in
lagowomdanerd andetwitlooes entyoldgnemsrof thef preseat pwe@tem;
i nveption ci.rcu

ure 5A S exe
AN AR aPIS et Sell o Regiel4f b SWhith Fo cross-
cduPaRl ﬁa&hd&&@t&maﬁpaﬂ&@@e@bn&l@ctw €o GRENBIMNAALedeaRdd IiA which two
ich two cross-coupled transistors are p03|t|oned
cros-eugiedt tﬁ@nspmrs ampp@gp@edaﬁlasxﬁglthe dvilruf g and pull down logic,
res tiy 0 i .
reg% yg CZatht one e (})ndn{)r&;en tlﬁ %Q?@aﬁc%?\%lt}én%%c embodiment of the

pﬂeﬁBﬂ@[ﬁvleﬁﬂ'ibn Figure 15B shows an exenpl ary
i mpl enentation of the nultiplexer circui t of Fi ﬁure
15A Bictre AoBetharisetn ¢rempsry implepgniation afole cmyliglexpe circuit of

Flggée 1590Wath QR Ged w{e“ﬁ&ﬁ ggxp & &gg Qlﬁpm% pﬁmwnrrsgst iBfaccordance

€ present 1 nvention; ows a multi-Tevel
withpoetmbbditrieat ofithe pmsmtemvenhom;w t of Figure 15B
i mpl ement | evel . | ayo

u icted g ut . .
o OhFERE TG BroSe mblptend by aHarsPemGylssR Syt of Figure 158
nGAEHBNGRIn \g‘ BhreQH@tcﬁ n?é?éj'lg%‘i‘tla%uttﬁ@n&rcﬁff@ rlttross-ccupled transistor

|nvent|on i gure Shows a generalized nul tipl exer
lagoutcimi dccondamdeiveikth oﬁteemqusmemtatﬁ meaztesmamcmm s are

connect ed ormtwo tr.an ates

noder e LR ohaunce St Pa d BRbBarraR ol TRE R SaRE cowled
tran3¥6edHt | 88 cdinBUE® tORrmNONG RihsBXRIE @hts to the common node, in

i mpl enentation of the nultiplexer circuit of Figure

acteWlange With odeermboditheni efithoprestis inienyotig | ogic, in

Ia(r:] \c gfr:.] Ko/ anc ? 6']%1 Sth%}wgs n%(i %x 'ﬂ@ W{S{P %ﬁuﬁeﬁaﬁgls ; Vi %g;rgu txplefxer circuit of

Figh& IBA Wltw edediledi viewiof tiaf drikhgg toicl B acdvpd aaoe Biiticone embodiment
using a restricted gate level layout architecture
olcthe BESE ieBHO®r ansi st or | ayout, in accordance with

one ﬁg@&dw@% Wf at BitPfeeaten) ot HFERE | Rt ﬁk&ugl ok’ 6¥ Figure 16B
P t Wo

shows "a genera IZG Ie er circult

imiplanaited astigoh mhsctfedugatc rlcmd; -leyaup! amxtacmmslcsmcfcs»uplcé transistor
connected .to farma transm ssi an ate to the common

layout, in accordance with one embodiment of pgresent mvention;

Figure 17A shows a generalized multiplexer circuit in which two transistors of the
four cross-coupled transistors are connected to form a transmission gate to the common
node, in accordance with one embodiment of the present invention;

Figure 17B shows an exemplary implementation of the multiplexer circuit of
Figure 17A with a detailed view of the driving logic, in accordance with one embodiment

of the present invention;
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node, in accordance with one enbodi nent of the present
i nvention; Figure 17B shows an exenpl ary
WO ppanmesi ati on of the nultiplexer circuit of FCHUSM09/036937
17A with a detailed view of the driving Iogic in
accordance wi th one enbodi nent of the pre
i nvelignsn! K ghews areulbhlsyel layeriiafi the éwrlplea?fo@fcuatf of Figure 17B
r f
e r{xéﬂ%cf )ﬁgfnéa%l er%#kel\%tee? $a§§/ g%k{e?g%}z Ittz{ei(@%ﬁegﬁl% %gosg%'o[ﬁge@ transistor
lagdasin aecmﬂhmxé withanisl siitmdithent@tithe preseacmaemtmmc e Wth

one enbodj ne of the pre [ nventl ure
shoviigiegkde? T TR BT gy 6@%?%@085 coupled

trdd3tdt" Qﬁﬁ%lfr%’cm Wa&cﬁﬁﬁﬁbé&ﬁﬁ of® %bg&lﬁﬁh{ mhe Plrbsent invention;
accor danc th one enbodi ment of the presen
i nv eﬁghmnlSB:slgmseml@Bmplany\mnphmxenpm af the latch circuit of Figure 18A
t.at.i o | r. cu ure 18
i B R ot e et Yo hEiEs b il Gy B A0gH e put wp
feQ&B’é{@k Wiy emdltREbel dbhe f@éﬂbbcl@%gf&%@@@e@kdaln@@ inGth FHRGntYdBiment of
pul | down feedback | ogic, in accordance with one
themﬁ@mtrm‘rfmﬁgﬂ, the present i nventl on F| gure 18C shows

out _of [ f u
18%04: ﬁ’ﬂﬁee ﬁéﬁt él}?%m g ?eve rllg}g’t ga % ligtgl\? e‘flrclug oﬁtFlgur c 188
il &hétt&r tuing  § esificted ﬁt@de\lel aﬂﬁdtﬁt@éhlieaul@é«ltcrosbm:oupled transistor
accordance with one enbodi ment of the present

layenteintacentdanmiegifteonegmbadingnt of Ehel nieseRt BVERINE  of
Fi QU %8109% %E C[He f gfr&itc' qu{ £ A %3&/@5}9%@0 cross-coupled
erml [ rect y connected to t ommon node, and
travRisedts tennic divsdlycmupbeet! ltorthe] sa)mtn(onmode ,enp os whidhriew cross-coupled

out si de the pull ari i c .and. pull riv
trangigieEs aF“e@B’@E?‘P%PWldF dhemlloTh §rig Fe 4@ Pﬁ'ﬂ wi river logic,
re§fevd nfé?atWettB {@e ecoﬁﬂf?&fjhfi@entm QkcdifhdRr WEE Yhe embodlment of the

I'nvent Figure 19B shows an exenpl ary
premntewemﬁcai;l on of the latch CI rcuit of Figure 19A with

ail ed view of the pull i,.c, .the pullL.
clownt diiey B Hogtscin exahiy imbBmPblalifh ok Aufieh HwhOf Figure 194
WRH' al @ Jisgdiragk pudipCdrive? 1866 Oih@qmﬂedd/Wﬁ Bn%}ﬂo%lc the pull up
enbodi nent of the presént invention; ure 19C s
feedtrmok dagi¢,endithe ayldbdewoffeqdbacli bogich i ﬂw!ﬁ?am@mtﬂz. qygregbodiment of
nted using a restricted gate | evel |ayout

thﬁ?&ﬁﬁ?‘fr{g@feﬁfgncr oss-coupl ed transistor |ayout, in

accoFigaRCceowl thowane efidpddiveenayont éthehdnasiendircuit of Figure 19B
i nvention; Figure 20A shows the latch circuit of
infplgyuensedy gainEna iRstEpted vinte leyss laws | asehiter i jckassrequpled transistor

%%Rﬁh% %raﬁ&%k%mca{yg% %gnérﬁ oF it PRy vaReG, and in

ich W0 cr 0ss- coup e transi stors are positioned
out siigerct 2@A plibivs upe fleetdbackit lo6diiguranis Ap ur Iw}dch/\ntwvo cross—coupled
f eedback | o

respectjve relati
e e S it ot Fih W Hoss couped

transistors are positioned outside the pull up feedback logic and pull down feedback logic,

respectively, relative to the common node, in accordance with one embodiment of the
present invention;

Figure 20B shows an exemplary implementation of the latch circuit of Figure 20A
with a detailed view of the pull up driver logic, the pull down driver logic, the pull up
feedback logic, and the pull down feedback logic, in accordance with one embodiment of

the present invention;
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present invention; Figure 20B shows an exenpl ary

i npl ementation of the latch circuit of Figure 20A with
w@2wensicBed view of the pull up driver |ogic, RPEEUNI/036937

down driver logic, the pull up feedback logic, and the

pul | _down feedback logic, in accordance with one
enmbobighEn206f showes g é%‘éﬁtle‘ferlrv]ém%ﬂf itheyJplsh oeireudt @rhsFlaure 20B
Y, r Fi.Qur
AL e Sl el e Loy ol ity T OUSAAE st
laamohmtaecdrrdameomdsenecmhaidademtrcffmlsa meomt invgotiign; i n

acco W th one e odi t.he presen
e ChERB] AL ey Sene b R Toci P YOty orssgaugled transistors are
cdtinbGH fto 'f&nWNI& RraféRRSiof QR 6 the 881RInSh Yode AnCaccordance with one

connected to formtwo transm ssion gates to the conmmon
embaibmentrofabepreskat dweniieth one enbodi nent of the present

|nv tio ure 21B shows a

| ol R 2K ST AP L B PR OB P! egliel coyihof Figure 21
Wi«‘th tarHo@alliﬂt\aé\bQﬁ thé aMvial 16416 add itvd R@IbREYI16 n%@niil id&@rdance with one

f eedback | ogic, in accordance with one enbodi nent of
embgsipertisadiibe Piesash VeRtoTR gure 21C shows a mul ti - | evel

| ay c 19

2 oHufl 50 ALED, BNIEHLL Sk U 2 Y TR Hlare 210

ingl@asnted uiglngda treatrisied t gite |lened thiyout narélgicotdanessswolipled transistor
one enbodi nent of the present invention; Figure 22A
laypigi agcqemmscaritly eue frnalt%*ﬁnemroé the PrEsenivAVEM GO

tr anﬁlgﬁiegifA Show 1§ 9&511%Q§t%h%%9 t%j thﬁ&PﬁﬂmSh%s?st&% ®f the four
connecte orm & transm ssion gate e conmo
crose@upled teansistodaare eomickted oo dorendaismessiongatt teethp cememh node, in
i nvention; e..22B shows an exenpl ary
oA PP Br I ERE SRR SUETLOE B qur e 22A wi th
a degalilcetbpy iifWsChn éxléﬁlp%y rmp&deﬁarlen orl&?e Iﬁ%éch‘éQn of Figure 22A
f eedback | ogic, and the pul edback logic, in
witl @odatziledeviow tdf tbﬁ én@mgddglmeme mﬂl mh éeqdb@cgcehyglc and the pull down

i nve and ure 22C s evel |

res bR boterin AGrganty bR EaE B a8 s i B Riind.
r estpibglced20atowL e mdl@YOut 1aydifti $£ekdingch circuit of Figure 22B
cross-coupl ed transistor |ayout, in accordance with

1nmi@n@ﬁgbdﬁsmnﬁ reftricted gate el lpygpérﬁrp}gwaure cross-coupled transistor

1a&ou 5@%? %Rlvé? EIH cgg e[ngo %911164t|?)f ttl%::ﬁ:&}u 191%1{}9)11

nUNer ous specil s are set forth
in order to provide a thorough under st andi ng of the
present invention. It will be apparent, however, to
one skilled in the T D i nvention may

pra ti d without. sone or all of se ecifi.c
(0B e B st HRRath waer st ok, g Il forth in order to
pr8PaE %tth&‘oﬁglhﬁﬂcférﬁé}{duﬁe@ﬂhg SR&EAtARGknkiBn AR kATl be i Fpa‘?érﬁeﬁowever, to
not to unnecessarlly obscure the present invention

one skilled in the art that the present invention may be practiced without some or all of
these specific details. In other instances, well known process operations have not been
described in detail in order not to unnecessarily obscure the present invention.

[0010] SRAM Bit Cell Configuration
[0011] Figure 1A shows an SRAM (Static Random Access Memory) bit cell circuit, in

accordance with the prior art. The SRAM bit cell includes two cross-coupled inverters 106
and 102. Specifically, an output 106B of inverter 106 is connected to an input 102A of
inverter 102, and an output 102B of inverter 102 is connected to an input 106A of inverter

106. The SRAM bit cell further includes two NMOS pass transistors 100 and 104. The
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[0010] SRAMBit Cell Configuration [0011] Figure IA
shows an SRAM (Stati c Random Access Menory) bit cell

W@ 008014680 i N accordance with the prior art. TheCBB09/036937
bit cell includes two cross-goupled inverters 106 and

102. SpeC|f|caII¥ an out put 106B of |nverter 106 is
NMEhasedransisios {fhue ccomected hehvesnt @r bitdme 4% aad a node 109

cRAAATED B Or EOTIP A A B 102

Then IMOS spassvaraNkiSISr plddsist coanséted mesveiIBﬁOa ditelirk0405 and a node 111

COBFERIE 039 X b AL2H 68 HGHFeLBGA g TR BOCA of ferter 106
ARY!RE tres%a@&ﬁleogatéswms A46 taRdstbhe) 00"‘aﬁidt 101402%@ ¢@h connected to a

i nverter 102. he NMOS pass transistor 104 is
waordnhesc 166, Wbt(\hemt@lsbmce‘ﬁa te tHeOSRAM tat nddjéhmmgh the NMOS pass

tragﬁlg E@(P ?ﬂfﬂﬁ) g"gg%gpl\g[??steci%ﬁ é?(ijutiﬁ%% rgcglonfln]\t{l Tl e Wth?l means that

wh@S BRGink VR30at 8gsvel hiOBitAaRS 10T aNgiiséP ISy, 10Qea8fta 184should be
are each connected to a word |ine 107, which control s

ungerstond tnothq% sislas ipithe @Bl that; mreigl§taih sloNdos HasIRAM bit cell is
|
mihAfRuTh e SmbRh A Pt sl MUl P o B e

[0008 FigurdriB/ siiovy o, SRAN-bit bell dDBiguse tAiwigh tHeowverters 106 and 102
vi ce-versa. It should be understqod by fhose skilled
expandedodeyeal jhair Fespesgive inemeb trg@%%t%cqqﬁgelrﬁélosmm 3gpqrdance with

o TR AETSy I SIMLSTL Sy ORI RN 09 13

Tiaf refpegtive galtés mf thh PIMI@S iand NM@SStrah@ﬁtanm 415,02 3 exgemuhected together

to reveal respectjve inter
totBh T REt DIA of fvatgo) M AIED. ithos RURTE it Riyos tppgistors 115,
113NRE LRE of %n‘ f@: éégge feriBMaR EdRB&bS tddethbl B A @B o 106B of

transi st or he respective gates of the PMOS an
inNVIRB tlpangi mmngl&mmfﬂsoﬁl"bi%mnae@sted lﬂégetchemectad to a power

f :
subfls) Hng o e e o UGS 198%000 13,18 GPedfed jo @ eround

o&@ﬁﬂaﬁthV%E@f&bn@MosoxﬁaeNmSttegﬁtshﬁg 119, flenark hz%twated in a
out put 106B of inverter 106. A remai ni ng term nal of

copmbsnentanysnamer. Whes 4 kigh deicetpieds prssant pote inpsig hpt 4y of the inverter

B UG 155 T Aabsbly L PR 3 et ot
thadesly divisngt 4 RsSogicatae 30153 gehbditat & omgiut 166B df itre iaverter 106. When
npl enentary manner. \Wen a hi gﬁh | ogi c st aBeNi]\? .

a y@ere@smst%@ i Eserhlihe NPl 04A oh Ehei RV LY & 46 thg NNIQ transistor 113

|
s SR 0L BN Rl 115 ReB0E BB p iy i s

to Ibegbﬁerﬁl‘ﬁdb&oﬁtputti@6§&1feheamad't€&tl O6ut put 106B of the
inverter 106. en Wlo tate is. rese the
1op T} uhheripesaice i OF oo n g \eFEh 9 fige imverter 102
indibde hSPI\IIGS '}Faﬁj1519‘@co§ 120dnf e I‘EM@% ﬁir@fb?drsltﬂr Tﬁé%s%ﬁctlve gates of the
turned on, thereby causing a high logic state to b
POS et WMIQH trausighors lza)ﬁﬁmretcnenqcmdetpg@thermafon{x OlgzL@put 102A of

mmf;ér{béekﬁ%% ]égl% é)IfSPrﬁg)El ne }Jé@ogr}ra sm%rs q% PR t01(1)6 of their

respective terminals connected together to form the output 102B of inverter 102. A
remaining terminal of PMOS transistor 121 is connected to the power supply 117. A
remaining terminal of NMOS transistor 123 is connected to the ground potential 119.
Therefore, PMOS and NMOS transistors 121, 123 are activated in a complementary
manner. When a high logic state is present at the input 102A of the inverter 102, the
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i nclude a PMCS transistor 121 and an NMOS transi stor
123. The respective gates of the PMOS and NMOS

W@ e@psiwsors 121, 123 are connected toget her tBCT/O8I009/036937

the i nput 102A of inverter 1Q2. Al so, each of PMOS and
NMOS transistors 121, 123 have one of their respective

NMOR traspistog JrRdeis ttamed swetnsk thet RMOS Hansisiorold bt turnggRoff, thereby
v P
Rl B8 R e OL SRS, DL 8B g5, When o
lcrgmaummq;rmmrmnmb iggut NNDB 41t the Siredrier 1m23the wmm&msmbr 123 is
gr qund %ot entjal 119. Therefore,

to ¢t

tw%%f?%% the BMOS tangistord 24 ds r%@de%ps.therabsewm&?e}ﬁglaﬂ@gw state to
g%gﬁ IS present at the

b pu?ﬁ?%%%ﬁg%ﬁgﬁggnggg?g?é%gg? t heNMOS transistor 123

[G03 4} ¢ cg peor DS ot ramnl stor 121 is turned

Ihr causi n ow | 0 stat.e to be generated
e 2 2h B4 RO o OaP S PSR it one
erﬁb@dlﬁlehtsoﬂ)w&%nﬁhvéﬁiﬁm‘ TRY trob8Rouéd Erti‘x%lét&v&fntf ﬁratlon includes

102, the N transistor 123 is turned of

fomp/onsisterss p SMPS t2asister #O, r@i@d\TMn@S trdtrérw()éa& ?M@S ransistor 403,

I nvrejlﬂk/g?é ﬁra IS%%’%%FR%P@§ %rdﬁﬂllol'ét plﬁtgt %}on?irllgal %onnec{sed to pull

ufCasic Q0pAL iafd i{sOSth& tekrinal @o&le&tvav\@ 8 cof@dscir aeuPhesl The NMOS
transi stor configuration, in accordance w th one

trasppisedi 405 has ome derningl cmprctad o il down s 2lrlds @nd i ity terminal

t [
CBRELS) 08 SRR ST R IBIR U, 4079088 BpleRomece
tot puhap ddogic 40B, aaddtsanhdMeninaboginstted td Qe ca'xhﬁloﬁl\fﬁﬁe 495. The
ransi stor 401 has one termnal connected to pul
Nf\’@?éf%@% 48003 o trmnl peierid o eul ﬁ@@i“e‘&g’tcozléB and its other
teﬁﬂﬂgp&rﬁﬂ%{@d P%e cyﬁﬁmlﬂ%e Yoangd E&fve%%@s I%??he OiSt tgansmtor 401

term nal connected to pul dovvn ogl Cc
arglt the NMOSntraraistor diii exce bdthtwnndmed:mnmgate mode 4&95Resiﬁmeive gates of

tnf XRTT Eh3158s o5 D PORPE b B S BTG etp By hgate node
40BN AOHBd49291 The e tARNRIFSHQT 1487 cBﬁt?olorﬁﬁles 491 and 493,
term naI connected to pull down logic 2 1IB, and it

regpagByely eMeorerakr, c@@dn e’éﬂ@dcqrmnpm aododfbnthagdts nel, 491, and the gate

o e R ER g b P BelehoubRnBecied 14" b fafw il
[0094]. Bd3eg prcihevragaimgs tief cilobecdipid trﬁ@d’@d)xst:cﬁfﬁgﬁ%oﬂﬁﬂcludes four

the PMOS transi stor 403 are both connected to a
trapgigtorsiob), a ﬁﬁ&t RMOS Hearfistoryd) aafiest AP0 wansisiey, ﬁéfae?eﬁ@‘%ﬁ PMOS
3 I )
E[@Dlsﬁﬁ‘ gﬁ)(phg %eQQIS(?wg%o%hs@bggﬁﬁ%%?{, hﬁég gcgc%sg Cﬁ)lé%lgd transistor
cohfigyration ircheleg direc regdired! B3ciciaal dvane@ions:r Btatio ofthedbur transistors

electr cal connection 495, 491, 493, respectively
hag (67 { Hadeams {99B0G b b Rnjic ﬁ@n@fﬁas@d&oawé@s ‘of one PMOS

trénrs@{b? R Bﬁe KROS5 gﬁéﬁﬁgtbpﬁe'lﬁﬁ{ %ﬁ%ctf:&.’w a Hs@ %ﬂe%@é Sandji)) gates of
first PMOS transistor, 2) Tirst nsi stor
th@))ﬂar BB tramitls: andhiheiohay |NM@$dtrah)815mrsae@ bmﬂ duMBSted to a second

raré5| stor. Furthernore, the cross-coupl ed transi stor

ga%
[0017] 1t should be understood that the cross-coupled transistor configuration of Figure 2
represents a basic configuration of cross-coupled transistors. In other embodiments,
additional circuitry components can be connected to any node within the cross-coupled
transistor configuration of Figure 2. Moreover, in other embodiments, additional circuitry

components can be inserted between any one or more of the cross-coupled transistors (401,
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configuration includes three required electrical

connections: 1) each of the four transistors has one
W@Booptisse8er m nal s connected to a sane commopn NRCEPSRPIN36937

gates of one PMOS transistor nd one NMOS transi stor

are both connected to a fj rs% gat e node, and_ 3) t%at es

4056 40Re 487 hand HvOSOmPIRRSsIadeof9S nHthaé deppréing Nk the cross-coupled

[ nnected to a second gate node.
tr&[’%%@]cg{lﬁéurﬁﬁ%% rE(r?der stood that the cross-coupled
[001 &nBi fEtrance Me@tﬂlﬁz&%t Okl hd GiressLouphardeBrendisio@Configurations

asic conf| gur ion upl ransi st ors, hi
lﬂglﬂeﬁt Sl e fﬂrgtooda@af Pr SRAMireel] |°tf:1:§;g”6?ﬁwlp%ﬂ§rﬂ‘§s ggininclude a
ch%-&)‘aPleﬁ%taﬁgisttoP R ARR. W ﬁJRlEhlEIhﬁ sﬁBﬂﬁ%e%ﬁ@s\%@d that the cross-
transti stor configuration of° Figure 2. Mreover, in
compledr imvdnted niot mnd Hiddivithionthe SR AMuUbit |cyll a:lem;wneputesem awr infer a
be ins d betv;4een any..one, or,. nor e )
crR ol B TR OT S engran Ab fishgscd eey'! s rossrapupled ransistor
con@BRRAR P&lRIrdS that \ééldhmhe S8R aranbid@rd RRBHeNS its terminals electrically
cross-coupl ed transistor configuration of Figure 2.
conog18] toith¢ sameenremBe node ThBRIARS Brttoccs in thmBRAM bit cell.

0GR L B SOV i Rl Zf Lo Re ishits ¢fpMOg ransistor

115AmbBNNOBS thatiston Al 8idee BoriicoRs togufidred Hodan®dsb@r the terminals of
configuration. In particular, it should be under st ood

PYIR&: tramsisteerdd sed DBYIOS transistar11ap sre q@meslrd toggtherpt peds 111. More
r I
Ah0S TN POUDST ERGEETY PESRE sy 113t o
coabentel tofgbthelcaztahs ouipupl BB of thesietior are@ofhingtadabitha gates of each of
requi res that each aqf the fo nsi st ors has one
PYIPS transisias dlzi a@& Mﬂgﬁé’&iﬂfﬂ?‘o& i%?wé‘@ dherefore #e ngﬁ?%lnemd to both of
thf IR ORYrshsfiRRS 21 %hd QB thdhsist? 1%&&&& gld SRAM bit
0020] Wth reference to the SRAMbit cell in Figure
cellBloes het ihalndé foak SrandistBIMOS/ ¢ PIRS &tddwolliMQﬁﬂ dhaXiems have one of its
i stor e connected to er .at nod

t 109, .
(eERBES P OEEBRE TP ETPBH Ppag. GitreRieRy. the SIAN bt cel

ddel EprEhPbr héfiddaCr6Rdapke8 drahSigRtk B%f%at%d Suchlds. described with
More specifically, the termnals of P transi stor

rega'steﬁrgum@s tranS| stor 113 that are connected

Fad out-put 106 f. the inverter are
[Ohgﬁ evul fraut Cﬁltgture PMOS transi stor 121

[oexy] Mei@ﬁﬁ&eﬁﬂi&f indplémeapd redificted Qute 1avet 14y@ut architecture within
connected to both of the term nals of PMCS transistor

a portion AHa RWTSORGUEHY | chilo Fon the gathisy el & pumberefl naradlel mirtual lines are
deg‘i\?x\%(!l V\ﬁ/%% ?%%{dSQQhﬁ%ﬁrotlp ufheEé' g?ﬁhélt Qirial | ﬂ{\& Exjé/[?@feﬁ%ﬁ to as gate

each Have termn
cledde atalls,t @sgeﬁd'ye areatised &almﬁie&omammmct&‘ gate electrodes of various

Conseque tI t he SRAM bi el es represent,. or
tf%“ﬁléioﬂ%j‘é“t e %YOEBEBIOQEI ef“ﬁ’ﬁ&ﬂ%‘?e@f dre Ei‘)rﬁﬁgg‘ﬂ?'é‘i ilgss whifdpform the
gaftS eflBRG6Ad Qﬁ&s"\’hﬂehderfﬁlgé”@ E%elr:ééﬂﬁfc%lag EORZ ]tilerebﬁtw_el_%n equal to a

Restricted Gate Level Layout Archit ec ure
sppcnﬁscb pite icteetrodd pitchi ﬂ’berefmntmacameeeefrgam ddctymlesegroemb on the gate

elec%%g ttraglgscchc;r}egggn 5% \%e spemﬁed gate electrode pitch. In another embodiment

the gate electrode tracks are spaced at variable pitches greater than or equal to a specified
gate electrode pitch.

[0023] Figure 3A shows an example of gate electrode tracks 301A-301E defined within
the restricted gate level layout architecture, in accordance with one embodiment of the

present invention. Gate electrode tracks 301A-301E are formed by parallel virtual lines
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a portion of a sem conductor chip. For the gate |evel,
a nunber of parallel virtual lines are defined to
we@aentiesr oss the |ayout. These parall el virtRel/UB1008636937
are referred to as gate eleci{ode tracks, as they are
used to i ndex placenent of gate electrodes of various
that gxiend t asresswihengasetigeel] lysult ohithe b BRI #rgistpendisalar spacing

thPRbAWeEh o é'u%le#{a 4&4 Elgfli%gv\%{té: Ride 55@ tpﬂ@h e F%k §fihdCe purposes,

tracks ar er pendi cular spac
cdmﬁexehxehweénffmnpuaiegtoms B08padi BDﬁchrcgahmlelmcﬁlgmdaA It should be

e el eitbEiorDisEions Al 3T aacd ot kEIon level below

the %%Fe' fel-&d Agﬁ)t Gt ?Ao%ﬁf BQ@Ed&kﬂoGﬁ" that "ih@@ﬁﬁﬂﬁfn 1%@169?'3@@ Mhd 305 are
the gate el eétrode tracks are spaced at variab

prpvidehbs wreaf examiianndin squrdy tepreaers meyllﬁmwlogamedlffusmn region

iy Y Pl R P R e FTETTF (T RS sae tvel

1ayﬁ§%ﬁmgk@gﬁgate | evel layout architecture, in
accordance with one enbodi nent of the present

IODMethﬁhan theGegstricéde edte dgeelt lasew sargiotieatBOI £ gateelovek fratire layout
c}ﬁa veI etjm%d agl [ uge:ven C% e&%&ﬁ(}dﬁ?étcﬁ Q(g a Q(?e!?nldtbrgﬁve%% %te electrode

ayout

trdche raajaeém&a rthecgu&h date dleSpeid ﬁ‘r:hcﬁd F@ﬁbﬁarﬁﬂ)l@cgz{t@d@ep |féa¢lhe layout
307. For illustrative purposes, npl enen

chanungls 3P b-1r Bgpusis3BIdB1 Akl dsfé@da?@ué BéWI?WOﬂP gtacks 3ALA through
3d1tE %%%chvgﬁ dsﬁ{) hOBQ \Lrpj%{'js c%oPlu tl‘fjdtfé e BPLARE B9 has a

are |ne int S|on belowthe
cogﬁet;}ﬁ)nldmgegate Relvsbfealute Riyout] chabveel uAter ﬁir(gatzt dlévatode tracks positioned

di ffusi on reg| ns 303 a 305 are provi.ded
acGAcS e AT AL AP G P RS A Er (AR Bt By Doundary, the

o?ﬁ@ﬁd%ﬁi oHE AL SR, 1a§&ﬁ%anﬁa déx@éndplaaq? @i?é?& Wérd Bi Wirtual gate
the dif u5| on | evel relative to the restricted gate

cleatnode thaglzcantside ¢iivi prestribed. lay@@mpcwvas hilpstratesl by gate level feature

SRR A8 LR R S AEL Y ot e v

SRt aPh R ChiRRe is deFtikd fPedend MofX hie Bilird @éndeesf BAéRresponding gate
el ectrode tracks adjacent to the given gate el ectrode

eleqtmdk traflo rThes.caaph gate deiteb faatye laypuehaneel ingefined dn axiged across the

e el bbb 15 50 WA DR OB oo s
[0as uWEthbethendaristco adtd kRaél 1@9@&1 agahecedr@ cgatsatdaeelt feamkes associated
has a corr esiéondl ng gate |level feature |ayout channe

with ggivenogate gleatredecEack e dehngdcwithigsthe |géﬁe16Vf‘dch9éEr@nlﬁth% channel

B 05 S RLESEE BTN SRR B 08 B5GR o

bdtieatpotigor a/hmhtdeﬁhammglateeeit@rws ods trdnstshoer mdl\e Ipertfon that does not

virtual gate el ectrode track outside the
dquga&ate crlgde gg a frapsiler, iﬁ% awn éls gale éﬁfvef geg{uucla gan extend over

bdt}@yaoHHﬁSnﬁln Relich 304 Luleiqnse ?fgélgn ]of ad u%ﬁ&’}‘}l'lﬁi Qﬁl level. In one

further understood that each gate |evel feature ayout .
encivalimeit, ¢éash geftioned a gite icNeh@atareoﬂngt nme mgateeeldecémgt: lof @ftransistor
rr.e ate el ctrodetrac

s GRS ERE RO e kT BGRRE 1 BEG a1 HERe iR Rrapegmore n

thRCIolirth&iR, portions of the gate level feature that do not form a gate electrode of a
transistor can be positioned within the gate level feature layout channel associated with the
given gate electrode track. Therefore, a given gate level feature can be defined essentially
anywhere within a given gate level feature layout channel, so long as gate electrode

portions of the given gate level feature are centered upon the gate electrode track
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gate |l evel layout within the portion of the chip to
which the gate | evel |layout is associated. [0025]

woRibiineshe restricted gate | evel |ayout archiPEDUSR089/036937

gate | evel features associ at a}? with a given gate
el ectrode track are defined thin thee?ate | evel ‘
coraespoRding &8 Bgtgivaagnielevelsiseiarelerent whemnel, lad gp d@rrg gthe given gate

leevlefsfeta 99 %o%ﬂgg(w(lj i td:eg %{1 V{%féo%%(alggtr dn% entsf l%fut Vg g glbeé gate level

ed"d At e
faatures inrAleest gite leacldagoup@hirinel. Mlditmd@l@% phodicalebhtaet i8 prohibited

ate electr gg{ of a transistor._ Thus, cont i guou
%&iﬂ@n galg devel aruiredehignd ax e &Fvsbf@ﬁt%kawa chpprfelsihahare associated
wﬁtﬁ% %@eﬁ%qteaeléyu%hg LisC region of an underlying chip

l eve one enbodi nent, each portion of a gate |evel
[G024} Hr@rtt B\Btshbws hse a(egqﬂ:ﬁ'yafbs:mttecb getedbvea lay’cmm atchitoctutesof Figure

B3P B REEP O PRI ERRITRLIHBIE (P e DiaR Heaccordance

W dh Qﬁm%o@ﬂ‘ménlﬂ 81 BRtResk®MBlediBAl PR ?etveﬂfeatﬂ&t 369% Mefned within
gate el ectrode of a transi stor Can be pOSItI oned

thgi gatd lﬁVﬁhﬁeagm dayoet ehanheladQirde 1| asyainted wathngdte electrode track 301A.
SSOCI dW|t t he ven e el rode,tr
iR 3R B E0 ok st Sy e o B e B2  h soptsed vpon the
g@6 SRIBtrb@d tryckaRyMbexigo, Whi Rbi-gate W1 MB0dE PbRIonS e katb adidl F&iture 309
| ayout channel, so long as gate el ectrode portions of
mppgaig dgaign gakeespp@wrerﬂ@r@mnt@ wite gatenlerelelgatyprs B itlhand 313 defined
0 e t
?‘eve J? a% f_gtgel g&%{ﬁﬁ ﬁl@l gh%hﬁ q[ p Sl%ni/a hgatgeleveﬂ features

3paszs h&V@éﬁrfedatllmlﬁ thﬂﬁ@d:dpeawwl gdﬁe (Ihi&l Qd‘htx[r&l@ycﬁllt)&ﬁarﬁ@l and have
requirenents relative to other gate | evel features_in
thseu gelenflegliede |paviians| a%tﬁmlé%érﬁ?@r%ed Apant fhengetey electrode  track

(?:t@éﬁél)]drﬂleé gd;'f@llﬁeﬁigges Stk OBk didvef £ r@elg%tﬁacthﬁnﬂe?vﬁ S0 1 should be

n gate level Teature layout nhe
afphediated ehatssabi af eptonildviel dejtarcent11g3ie neditains od®ign rule spacing

tracks 3B shaws th npl ar
rehlEmetts TG ai e dEatiiy GG T SOUPET haleleyg) deatie layout
chihhdls BandUReds HysRYCIRMRE YvilPhR ARYIR: éa?eafe%leféal%%qde?fg{éd within
defined therein” in accordance wi th one enbodi nent
adjsrenigats bonel ﬁeaiveqitaymchﬁmelsgate | evel feature 309 |s

ied hnthe ate level feature |a chanpn
053 R el BB o e ol resPiTic SRR rarure tha
cxdéide ovbeg drfadenPREidnoRaeRin GRtrespeeN @ gdt€ vl RaBP9 iBddined in its
substantially centered upon the gate el ectrode track

eripatn Wilhin @ gate ey oh &@ngaiaéfoeq denpgdeaghctats lgyel fedtuigds defined within
|
i BH8) LK, T MM e S SRR wpprr s v

feﬁitafd defthedivtithiim aﬁdﬁﬁﬁﬁmg ggaﬂ@el &aaire ﬂ@atmmnhaygu tillustrated by the
channel }3;018 1. Simlarly | evel features

PPt e elfetireday ot ehvTiels 1IA } dupreght 1A E- hat %lgp@\ﬁéi cach gate
1ef & LR 1hRNPHLanhBAY QSoma?e'a%llﬂ?X %w‘éﬁ gb{e e@e@h@d@ fgal a[n%dc%rresponds

portions ‘'substanti al centered

toed myoutocgionrthetkexzends @qzrtgwthe NGV gatb e:ilactrbéaes ped«t BN peg@brdicularly
Iev;al feajure Ia%/out cha?nel. Al.so, it sfhoul d be

UL SR PPPRSINE SHERIBY TGRY Bhe| @Ve spigalertede dippk 4o closest of

cifligt B alijadefl ptdBlcbdR SRACHNS viAKY 'g&f%”@&ttﬁ)d‘é" thdek g:ﬁﬁs‘;r‘de a layout
| evel features defined within adjacent gate |evel

bouadarir e | ayout
[0028] Some gate level features may have one or more contact head portions defined at

any number of locations along their length. A contact head portion of a given gate level

feature is defined as a segment of the gate level feature having a height and a width of
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channel s, and avoi ds physical contact with any anot her
gate level feature defined within adjacent gate |evel
WO e@vt4w80 ayout channels. [0027] A gate el ect redEUS2009/036937
corresponds to a portion of respective gate |evel
feature that extends over a diffusion region, wherein
syffigicRle8ipR 40 T4AE1VGat B21F CPBIACE EICHITe: WECTgY TWIdHh" i deﬁged across the

<O £ BRSSP s v

fehawe)l anﬂaaﬁeutmﬁ ‘haightitis Gi&ﬁﬂﬂbhcrtb&st the lsannﬂa;eslncaﬂir@ctlon parallel to the
contacting an er . gate | ev f eat defi ned w
8R Clgfrod iRy @3 tgs ghep Rt leug JFaéuwe H} @r%ﬁ?@re%@d that a contact
dI st FQE e cPYea 16, RHATPGedFotn hEKR! chifBl Héﬁnéd‘%épégsentlally any
c annefs 301A-1 through 301E-1 of Figure 3B, eac
lalyoewtedhape anduélngaa/mmrecwam mexitangle. Asls@ odeat:mtjngvpn Hayput requlrements

o i G T e R B FCRRATE Boe ol Paud M not have

a bhdekntafidicPBEPRRFHBMNr | y outward in each opposing
irection fromthe given gate electrode track to a

[0928k Asgatolevel afithe vamousdinzodimenjadisclopeschareinds defirsd asra restricted
tr t raagk t e
PRIt e

tréMsisi@l @eviody, a0theRReafl thordatconscliabitned @in &hh rRYNDRLvefsegments
| ocations along their | engt h. A contact head portion

exgending petwieery Bve ppisloyithiad ueReileyeletismethas oftheeggirelsel features
V. . an

v ok B AFAOh BN FSPLAEE) 2408 L LI Bolt hndortond

thaheadach Oittdt dute l@ekﬂ&ﬁﬂumdr@arcﬁms off fiencsiohsis rdafised to extend across
direction perpendicular to the gate el ectrode track of .

thergategevelv i dhetapeciivs eaiedevel eriR dpeth i %@Plaﬁ’flghqugphymﬂy

c&ﬂc‘tlﬁgdotﬁ&r Q3R I8l SHRSES %e%nb@ Witldll dapebho @aﬂ@afe@éll ?éature layout
to t gate el ectrode track of the given gate |evel

cfapatlare. It should be appreciated that a contact head

a0ty et BVl iuires 4 deFETRBARs o fRfignumber of
chtRUERT RyQit ShdRGbARGCE 1ithdg8sbhic SRRAGHIBEs OfhibRYQ#Mt be accurately

requi rements and circuit design, a given contact head
pq@dmtqdoandafptmllg@d éor| lemntﬁ@atrmgeanﬂa@esmn pragesaest InHue e@bodlment

085 S5O SE S STMERRRY SRR A N gonsns

whRhavé e tinréhed agatree ﬂlﬂib@kaphﬁzsmﬁdrmmwrﬂhlﬁhbw ¢éayoBDHat cannot be
of the gate |evel features formgate electrod

f
achegRly §fe@¢ct@ﬂemdcréglga@wgﬁshlsh Prababiisy. dlqvesyer, 1 raridrheginderstood
th%fg‘laha{ngéﬂnc t&lt% oY gat%q r@% weE bR ﬁﬁhrbgc\ JRF8 ]h%t channels are

ate eve Al'so, s of t
adceptable fwdah ubﬂ&spmsamngélth@nammmmtarmmhs wictpnedigsipe ahd manageable

00 b ishid aermgrrstond Tipiceact 8 e solmiety des UiebgRpeisSRor function
ise ﬁfl?ﬁpgkh%t nbiga%elg{/é] §hth aﬁ%fg?‘?vﬁ?éa@@ SlebtiSedRIcR is configured to

l'evel wthin their respective | evel feature
cdraydulirectipmithirstheightedenel thlmlgagc leoad tfeadurie rdgﬁmdwzdong a different
f eat cent 1\gat e

gqqgtgﬁﬁtl,rg qelg%u 1t1%lou% utl?lzmg a non—gate levei {aeatur

between gate level features that are placed within different gate level layout channels

oreover eackl connection

associated with different gate electrode tracks is made through one or more non-gate level
features, which may be defined in higher interconnect levels, i.e., through one or more
interconnect levels above the gate level, or by way of local interconnect features at or

below the gate level.
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channel s. [0030] In one enbodi nent, the gate |evel

features are defined to provide a finite nunber of
w@ownoleBed | ayout shape-to-shape |ithographi cPCT/US2009/036937

interactions which can be acgyrately predicted and

timzed for in nanufacturlng and desi gn processes.
IQOE R1Q8S- 6B A MISISTHAVERS o | evel feat ures are
vaut 5&3&%

[O%Sf'ra‘?‘?g(ﬁgﬁlsgéﬁomﬂ?‘?ﬁ t{%g oSk Pfe & 812 fbghﬁé\iratlon includes four
tranistshorg (2 ﬂ?M@S itrahgistacst anoln2 NM@S rtranhletolrse)yhmartoluatenibadmmnts of the

be accur at el dicted a mtigat
PRTIRABITLOp, HBVE0S 0SSt B e aD G oals Faicted sate level
la &ﬁ"‘.ﬁ@kﬁte‘cﬂn@ 'afeeﬁats vl lg;@& %0 |f§1¥§ lind ?(ﬁ{r%fa%%sf@& Bf Q Stoss- -coupled
heir gate level Tayout channel's are acceptable
trasrstespohgingon layhelgFaguhd ¢ showsedidtsioorgd @a@ level layouts of a cross-

redi ctabl e an 031 ..t shou
cdipfid EhBTueT AR ARURToT ol Pébepts GHGHBER! of the present
ink @ddndI 8BRS cbs-tolptdd %nmétﬁr d@fduﬂelﬁ Baalt Uhafchiies 94as &irst PMOS
| evel feature al ong gi ven q(5:1at e electrode track is

tr@mmrgh@ﬂ a¢lingd oA rgé@telqs;itrpé%ﬂ BA wktending elrag gagate ¢lestrdde track 450
ng t-ur
anél c%x%e g}?}ge 91?51@10 10n g@tﬁlg?r W{r%sﬁ@% Z§)|7n15 dgﬁned by a gate

cle@rvdg ang Al eualdnﬁgaalbuga ghderowale trokCAs € o eedri Mn-type diffusion
bet ween Iqat e level features that are fpl aced within

regiopf £Qn hf’gé?@nﬂewoﬁ APBIBLOE AN definedoby 4t galeyflesirode 403A
oA 20he S8 e BE R AR R AR pDUB O a2 T

sebmghEM(DS]trensmmn@Qﬁ isldefin¢dsby a gete, eletch‘odfug@ﬁm eetendingalong the gate
i nt erconn vel s above e gate level, or by way of

clfioat Gtk S5 BT o BarRr ALuged Sy | o' ool e

[0b§4’]efhc{ QQ(@ %ecgoeéss 260M Rhg diohnaps 'th°et Hfst lpaYOYt Pans 23301 and first
di scussed above, the cross-coupled transistor

NMQS Iropsisior 41]7 respeatictely, ﬁmﬁlewm@ﬂiylognmcsed(tz tRVOBt gate node 491 so
si stor r an ous

BTN bt Sefe e shE R BE blectiias BolsRec singlauly. the gate

cl6t@lddBedoBA aSE AIANGE thd kbconBePMESS ftiafidisdr g@Bead®¥@ond NMOS
| ayout architecture are respectively used to formthe

tra‘rxswtorﬁﬁé,rrgs@pbvﬁyo&re glegirigaldy @@mgpté@ tq thgrsgeadcgate node 493 so as to
g)?pfols eve% %Bstal?t%/a%t qun;agelﬁtt ate él%&‘%dedé&{ gg | /?;anggch of the four

Tayeuts 4 cf oseco tran
trai@i’sfdrgﬂl(D B400403, #020QO L AEPERI Ve dlﬁ@ﬂete@xﬁb&@ eRetmicaldy connected to
the present invention. The cross-coupled transistor
the BN OptnEt Betet4- i ncl udes the first PMOS transi stor
f I -
O ] R, SRR R 05l o Rl R p BB P erent
wa}egmdnn 4iB8Oresfveedf gatfstevé\ll\l%)ut raagistestuor [d@ie éxenmghédry medbodiment of

Fighech fens Flckodrsaoadng gis Rt (e fiss EMpS dSaigir 401 and second
NM@H s8R 405hee sadd BIVES thd @A g%&é)éle&%e K850 eflilarly, the

by a gate el ectrode 403A extendi ng al ong the gate
gatd elettraslge 408 Acdndadl Aand theveecond PMQP éradsiftbudPdrand egicod NMOS

nd ' fi .
trstor AP i BRNorR Y Aonc B S, i S bl K A ThYs. e particutar

embodiment of Figure 4 can be characterized as a cross-coupled transistor configuration

defined on two gate electrode tracks with crossing gate electrode connections.
[0036] Figure 5 shows a variation of the cross-coupled transistor configuration of Figure 4
in which the cross-coupled transistor configuration is defined on three gate electrode tracks

with crossing gate electrode connections. Specifically, the gate electrode 401A of the first
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el ectrode track 450 and over an n-type diffusion

regi on 484. [0034] The gate el ectrodes 40l A and 407A
W@Roovhetosd r st PMOS transi stor 401 and first NMESI/US2009/036937

transi stor 407, respectively,zare electrically

connected to the first gate node 491 so as to

PMQY gaesister 40lsisulefiaed palths cae gleglpdmiracsat™d. Jﬂlécggwai@trode 403A
ot e 85,0 PO Bohte 46, Bp el 5 40455 A0ADRHEAO86. e e

clecteotiel KX7ar oHDB firstdSMES irmasisyor 4076is dleﬁﬂéd orcalghte electrode track 456.
nnected to t eco gate nqQde 493 sp as to. b
Aagp@@e%ftq sleatrgfi}oé(%s ?glpq yecend %ﬂpén&rar&aw 4%t gegaed on a gate
el)é&k&&%ckﬁ'@ OTmRAMH éﬁf’t_lc‘i)hﬁ gfrf%ﬁuﬁén@ﬁ? FRUN § cé‘tpﬂe KPR terized as a
has a respective diffusion term na
ctebaeodupiladdlrzhgslsmrmeﬁgwdti«tmdd:ﬂwdmrﬂm aatet qzielcttrqde deaclOHith crossing
% ﬁ The cr ss-coupl ed transi stor | ayout can be
cE ‘%ﬂn? °B%nunmber of different ways within the

[UOQ# Figﬁﬁee@ st V@M8bn baWRWroRlDlpled ¢laHEi StoR borfip@ration of Figure 4
exe enbodi nent of Figure 4, the gate el ectrodes

gt élmlcm@swumedttre@srsiior senfivosionriadefisadorm 01 gata¢lectrode tracks

wi’@%gosglgg S35 gia é:%l?neg gl? gggc@gamyr gonege ?l gtrcgigtémzl‘A of the first

PRICE: triaasr 4113/5\ dRAPed O fheOfatd Bl%c@@reoma:k%ms'mé gb]&leﬁﬁéc%de 403A
403 and second NMOS transi stor 407 are positioned

ofathg rigearseP Maive trgsistored Betsr dsdimed oacthe 496, clagiipde tragle 456. The gate
elgafc}d'e%ébgrofetﬂp?ﬁétgﬁ?r Sotfrarf S R74 %@Pné?ieorf“ygé %ﬁeﬁ:ggé% %ack 458.

Cross-cou an3|s or cont I'guration
Aht\othg ataee elleem:ctdeodéﬁt pécikes satbhd NIVIOSsiragisgat 405elsexfinedien a gate
connecti ons. ,%OOB Fi gu e 5 shows agﬁarla i on of the
d

elecftagig t@ﬁlﬁ gPedliusa papBlag % GRPPgRRt PoRisyre FryLbechradprized as a
Gris3tor c%ﬁﬂg.lrggoﬁ BERRASIOfouf %Qtfe' PHREE AAckSwith crossing

f|n on three gate electrode tracks wth crossing
g@abbc%@knmnndEMG@nnectlons Specifically, the gate

oBaF ool Gariehen ab I lbRY HagsSn Engiguuion of Figure 4
inshgieh 1RAGo403MNpRY thdAsis®ee PMER 1 deRRBéPTwd Bae lefectrode tracks

defined on the gate el ectrode track 456. The gate
wéh@uttqr@ﬁselgzlgawebﬁtrwd@eccfrtm@tonNI\EEthrcaﬂs,u the @ateqglgetiogle 401A of the

o ARG R BesT o PSS R A SRR crons

Agtee bned fast EMIDS erapdiget 400R dlsaddfindd Bn aTﬁ‘atS eleth@de track 450. The
particul ar enbodi nent of F%gure 5 can_ be characterized

gaé% clgcieodss 403 gp theaseepah EMQD frapsisier 40 &t ddimed onj the gatsrelectrode
tr&cﬁyﬁ% [ &né a%te 266ad 5@3@# g&oglg g\ﬁ\gb@%ga\%g{‘sg)r 405 is also defined

ectr € co nec I'ons.
onvar gaéId)ffbtmﬁettl’k&kwifsﬁ}ﬂmupﬂme@aﬁrcahsIarﬂmdlment of Flgure 7 can be
configuration of Fi e 4.in V\,hl h the rosg coup

charagtfaized 35 & BHOPTERIP B LOUEMTRIERSR 00 Rt e«vo Sate electrode
tr£€ HlithB G rbds té"él@&rdﬁ%‘%%ﬁﬁé&go&at e el ectrode

connections. Specifically, the gate el ectrode 401A of
[00B3Y] Fignst8 $uBS a vamiatio1s pHthe40dssicoupled trnmjstgmcqnhiigugxaoa of Figure 4

ing B % sfos B reind Pt e bR R g o et Moetrode racks
Wﬂhcﬁﬁt&&ﬂﬁlgt g2 KlediRfile cbifed®h® Specifically, the gate electrode 401A of the
first PMOS transistor 401 is defined on the gate electrode track 450. The gate electrode
407A of the first NMOS transistor 407 is also defined on a gate electrode track 450. The
gate electrode 403A of the second PMOS transistor 403 is defined on the gate electrode
track 454. And, the gate electrode 405A of the second NMOS transistor 405 is defined on a
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el ectrode 407A of the first NMOS transistor 407 is
defined on a gate el ectrode track 458. And, the gate

we@b@etitwsie 405A of the second NMOS transi st or BHOBUB209/036937
defined on a gate el ectrode Hrack 454. Thus, the

particul ar enbodi ment of Fi Pe 6 can be characterlzed
%I§ elecpde Bagotist dbus, ﬁm@@lgar wehridigentafiFogurd 8fcambd characterized
t .
oL P 9248 R OE BTl B 0 B s it
croasinggatorleofrodh@nbeamscoupl ed transi stor

O 13 Gt o o LS e
ielBeh tRAG ok @diéﬁed‘%atngﬁfb(r c8ﬁﬁ’ hih 9efn&d 51535%19%8[% flestrode tracks

connections. Specificall e gate electro
MtheutfqrogtnngAIEetema@ sctmmecmcﬁm Bpecifefallpethe gratd Hectgaicet01 A of the

o R R 5 b L AP bR A oo i
463 £ oF HRARCORAPKIAP Rans[iisr 478 B Rhged Bﬁ’q}% ézg'ééleefro&éwﬁack 454. The

second PMOS transistor 403 is defined on the gat
gt elecirodied@Tn ek thesgst NMOS transigjat 40%isalefinodien 41(5!1% dectrode track

4§?§An%e %te chﬁ{odggﬁié reT%Sgnd Iﬁ@% grlaﬁl%m ‘g% i9efl ned on a gate

el@&tﬁﬁl@ﬁf&ﬁ%S@WﬁithM&@aﬁlc@wﬂ eh®oginana 6t BighZe c@Sb@characterized as a
cross-coupl ed transistor configuration defined on two

Cr@%&@u@ieécfrﬁwﬁow capfeuraiiam dafined easfong grie eclestiode risatks without
m% §£é8@§uékQQﬁ8&x£ gure 8 shows a variation of the
ed t

coup ranS|s or configuration of Figure 4 in
[Oﬁm]ch shindd beapprecugl that 4lthengh steodrosarfubdriainkionr s $01, 403, 405,

e ed on hre gate el ectrode tracks w t hout
4 %@5 éaé are e@t%fido%feh%}&w gl ogsTespss s fiftugionyregiond80, 482,

4@1at4§6 %s%‘é&t'i\%%e oftXt BrBbaih{Mitsl iy bl L ornﬁgtgﬁf ?htg{)géghéusmn region

IS defined on'the gate e ctrode t
foe P&EDS dwesigoBAHOf antdrd)3f andlor WIS « a:cmltigilmtsa’[-ty})@?ﬁﬁﬁssion region for

NBIAR ORoR wR T NGl Bhimueh T reeie 100sT e Figures 49

depedt imngslt J@)@ d‘iﬂﬁﬁ%l&ﬁﬂe ioBk 880 hares X ihatlertkadly aABgkd Aﬁo@fﬁoﬂaﬁ Should be

el ectro 405A he second NMCS transi stor
urmléfSitwédh@irtha@awee élfé@toncrggons 48k arer682 Maysiot bheertically aligned in

rti.cul ure n racterjzed
o St € R el i B 6, SRR Flfet e
typé‘ldﬂ?ﬁls@atwglehﬁméf ﬂﬂ&%ﬁﬁ@xk&rt‘ﬁaﬂ? @Hgnédrpbiﬁioﬂglt gRd18d be understood

el ectrode caonnecti ons. 4%0040] Figure 9 shows a
thytateat ffusing Teins 486 LAMdedSq Mmashat o vertically aligned in other
enSYAbhgig ation of Figure 4 in which the cross-coupled
transistor configuration is defined on four gate

[0edHdhriogeret Bk Kise wité blutrody @s®edtpng at@ele&tﬁeill}otépresented by lines
[ the gate el ectrode 401 A

40 O s A e oEies s e IcH SoMBERPe® ISR eREog Byeline 495. 1t
sh@ﬁlﬁ%r®Q%s¥Jo@QKat4§ @ayoﬁh%a%@%fchedfqﬁé g%g g%e%?ﬁéeé gg%tébzﬁ connections

second PMOS transi stor is defin
49él é‘?ﬁ rod ¢het comukon Gade dbarigr icenmdction #HF eardBy Aroturtiedefined by a

ansi stor..407 is defin
gt of QRO a3k oyl Guidi <k Tl Fommenr 013 show
exhiBles O ROW tNVESPe bleaideSdI@tridd 2ohifecHOld 480401 28d Y& &mmon node
electrical connection 495 can be defined in different embodiments. It should be understood
that the example layouts of Figures 10-13 are provided by way of example and in no way

represent an exhaustive set of possible multi-level connections that can be utilized for the
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el ectrode track 456. Thus, the particul ar enbodi nent
of Figure 9 can be characterized as a cross-coupl ed

wWo e@ndissor configuration defined on four gatePCT/US2009/036937

el ectrode tracks w thout crog;ing gate el ectrode
connectlons [0041] It shoul d'be appreciated that
gar clestiode elpeiriezl cosnectiops 42, ﬁﬁé,rmdstﬁg eemuOn nod@8leci®sl, connection
7 of Figures 4-9 are depicted as having their own
respective diffusion regi on 480, 482, 484, 486,
[OOQSpEtghra/ eloy ,showkes mﬁbQIiIVBIEﬂ&}SJuETBMCMHing 4€ cibss-coupled transistor
%uous -type diffusion region for
&Aoo fefingg1 Ofndhr ﬂ@fﬁatearf’é?%ﬁ‘)dﬁlt fragks eWathc srpssiggogate electrode
f
N

Figug dépirepresehis pntgmmpdiaryf irsplemnenteiorons 4R0 caose-cd@Hed Nransistor
be under st ood

erpheefienestityBs: ST FalnoH oagieshs 48b8cter Ry i 14 o
the Qiré’tqil\thSQfaInMst%lf M@P%Qi ih8 gL B IDACH ABPHR- ﬁrﬁepl O %mstor 407

al though the exanple | ayouts of Figures 4-9
1Snfqrm@ddbf faghdi-lewdi onsed®a thatl id€6désn aagater ¢antak | 001, a (two-

Rl SRBARPY, Serlh SR 4P St B 20 AR comnetion
49ﬁebétiw@a’a Iﬂye gatt Wttoll® 408 Resf wEhecintePVi©)S LARIRbr 408 and the gate

gures 4- the gate el ectrode connections are

el@qvéxsiﬁ 08 Al crfyfh? éfkﬂoé@ SINO§ trapsisiond8s 4ofbrmad by ganulanleveﬂ te@nnection

o RRCDPS5 LAY O, SOOIk R FRILEE D o

cop@aech 10f 11 Mae gaitputehaiet eloctical aginedtton 49918 6ih&@Ny4D hnulti-level
493, and the commbn node el ectrical connecti on 49% can

copgedsion fBatumaludss adiifsien egntact HwBet (Bio-dimpotipnahayseal-1 structure
1605t §Hﬂ‘hf§%ntc'aﬁf&9tgfthﬁ“£ﬁ Zp(hl?fu&Gh Bleétg%/teilO g Figures 10-13

show exanpl es of e gate e rode el ectrica
[Oﬁéﬂnléguneo g 4idbys 403nulbndvdl hiayoomineludiagea etresd-coupddd transistor

nnection can_.be defined in different
cof 1%n@%ﬁﬂegt SEnGUr abtie Hrderd, Geks pth HEHD ¢ Hessingarilce clectrode

o'nﬁé’&iéh§ iBfackd A @SwiliPodS cRbEdiRIAY bl ﬂ?é’se)’i@)ﬁv@ﬁtlon Tthe layout of
exanpl e and in no way represent an exhaustive set

Figarssil bl eepmsbmts dre\vaxemplinn eotplanentativat of athe beross-céuipieid transistor

foor,.th e.electrical nnecti ons 491
ersffighAg S8 B in s e e et Ben IOLRT R bor S gate shesiagie 401 of
thEFig PRIAY tr’éﬁkﬁ’%@r 0 1nakdtthe ERY electrddet 7 Al S¥hé Gk BMOS transistor 407

cross-coupl ed transi stor configuration defined on

is t forraed dcaft & Blulit{evebeonnegting et incdpdss st rgptgypatact 1101, a (two-
difie n;gﬁ%x[ ?r)ex%[e&? f1 %?%Efu%‘?l@ rﬁnaccg;{t? %nﬁtgc 1td3 HHE e%ectr]zcal connection

resent 1 nv e Iayo

49Bi igptweenl ther @i e&emc&: 408 22 0€ T aascymd rHMeB*Etlﬁztratsmmosf and the gate
the cross-coupl ed transistor enbodi nent of Fig 5.

cleeRdE FERA o L SeEhEMO® ARG Eh WA HbbY ARl 1eve1 connection
thﬁlnch{ufég %egaeeo&ﬁtzﬁ 1ide ,&&({)e?&lt g@?grlgx?l@ﬁk%g%ctﬂpell 1 a via 1111, a

te el ectrode 409 transi s
(orﬂ@dlmeslsrboalbmdeﬂayZ astmehire - 11d3ela oinridds, an (dﬂeatxmensmnal) metal-1

structureuflfl% angaz} %at%oc%tn?a%% 1}%) lTheaoSttp\lll\Pg&gree Ql?alct(r)lr(}gll <):onnection 495 is
formed by a multi-level connection that includes a diffusion contact 1121, a (two-
dimensional) metal-1 structure 1123, a diffusion contact 1125, and a diffusion contact
1127.

[0045] Figure 12 shows a multi-level layout including a cross-coupled transistor

configuration defined on two gate electrode tracks without crossing gate electrode
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metal - 1 structure 1003, and a gate contact 1005. The

el ectrical connection 493 between the gate el ectrode
waoB10668¢ he second PMOS transi stor 403 and t heCES2909/036937

el ectrode 405A of the second,NMOS transistor 405 is

formed by a multi-Ilevel connecCtion that includes a
cueeligisnitagacondane with anggnghodisngnt i 4hg presendlinvention. The layout of

ghu -1g e 101 1., T Qut put .

F%g 1é2| gg)tr%s%g% afé‘o%gén(}?%n "ﬁ@@@@@%’? n%f d ﬂbey ngss-coef))led transistor
embbdimeheviigoerhditigar difvatodenddiuvdesd a0TA bf usi Bt PMOS transistor

T e T b e Bt B e e
st%mr@?ﬁacg@ I%% c}hé g%@lecﬁogy k8l 456 MY Brdild LiedB¥A! connection 491

l'ayout 1 ncluding a cross-coupled transistor
betwaén thergité ollectdaies AOHAandf 407A panedeedieatlyodichib the kate level along

with.crossin ate el ectr.ode connections, jn
S SR ETIE P SR AN OUMHERY: G Setfoc pr tasnA03A and 405A of the
secONEPIMOR erankiifor ABAMYE s@onENMOS tHandist#ROS S8Rt Ay, are formed by
exenpl ary i nplenentati on of the cross-coupl ed

a contimions grtedapd ditiweiire placed gurthe @ateTdectwidedtack cflb. Therefore, the

ction. 491, hetween t{he gat | ect e 401 A_of. the .
e R R B P M58 e e
whhintthe ghterlstel MG thé singleStads cldEtfodeStrdcRr4¥8ATRY o@tput node electrical

multj-level connection that includes a gate contact
copneefiona A9y ifotiimedh dyoh Altidesel connechen geal indudesos diffigsipn contact

g C - ) hcaly |
R ARk P TR, ALACARY S PO o
[0D4@INBirtHeo withO@gad do tHigurg dReitahedt medeteliOhét wheit bR gate electrodes
ormed by a nmulti-|evel

_ ohe
st MR el Rt JMOSa gmiston ORE kT yNMOS Sansistor 407,

it . | ) .

ARS8 LR, o SI LU 14 i o

4083\ azd @Ok -ofi thensiomd Y OSetradsistdr 413 aret seoend NIMOSamghsistor 405,
ate contact 1119. The out put nade . el ectri cal .

red i bR Taaaed By P srtenle BdFel SBebre. dbcemesmgRding cross-

coupRl tdrAtGlstftSaydutdhhy GRIQR GeRtBAL cobhddtiond between diffusion regions
(twodi mensional) netal -1 structure 1123, a diffusion

asgaswted with 1he fovaretoss-cahpled slansistorsdc 8071403, 40H0UB]cross in layout
Fi gur, 2,sho a multi-|leyel,layout.includjng. ) .
spab Yo SRR e b bt RepeRY Fo St PleodiBsiopyigeion 1220
ofJPMOE hraadistod @08 ria e trtdal 1) ddnn 63t & 36 REIFGASIE region 1222 of NMOS
el ectrodeconnections, in accordance with one .
tragistoai 4 ms Bricetsd Byr elserieali sppasrtionn] 22fhend ajffusiorpfegion 1230 of
' - I, . l.aryeel F t.at .
PN Rgr LEP1IER SRR BRI ST 25187 \Rhos v
40Thes igdicateé Ibgcdlecdes cébhoktiand 2340, 7whatint dlectfitdl Sonii6ns 1224 and
ransi stor 401 and first N transi stor, 407,
125%&9@&%& ey spapeavithouhelgetpgal coppmmichtion shegehetveay el

(0847 %%ME-GK@' e AN nhi18-18R1 elaﬁé)tﬁcﬁﬂc@ﬂﬁrééir%c&osdé&u led transistor
Therefore, the electrical conhection 4 et ween P e
coghgwaedreclefincte on4tigk gaw dOdtrodes trackiewdthowctioysing tdaten electrode

o598 5 LG B S L S B v o
Figlt€ 13 represents an exemplary implementation of the cross-coupled transistor
embodiment of Figure 8. The gate electrodes 401 A and 407A of the first PMOS transistor
401 and first NMOS transistor 407, respectively, are formed by a contiguous gate level
structure placed on the gate electrode track 450. Therefore, the electrical connection 491

between the gate electrodes 401A and 407A is made directly within the gate level along
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second PMOS transi stor 403 and second NMOS transi stor
405, respectively, are forned by a contiguous gate
WO 2008114880 uct ure pl aced on the gate el ectrode PCEHUK2009/036937
456. Therefore, the electricgg connection 493 between
the gate el ectrodes 403A and 405A is made directly
thgj $1RE gfﬁ% estrede diask A% nkhe Blsciicalgcennsgtien é119éclpertwel@ the gate
r t
ol A5 g% bRy PAROS AL H0F Sna RGBT P dE A of the
sadbfid NIOS tmmis&ﬁt40521@&"om@ed(b}’le -l IEIBSd] Cmﬁhéctlﬂﬁttlait 1ikcludes a gate

struc 207,. and a di ffysion contact 1209. [0046]
G e up Lo ERPHORt Mot e isiirt 1 3Ghotiic: Bee et 1307, The

r
o e T S Ak PRI s gt ncludes o
diffyFion centpeicht3iiv ed (oneatimefisponmbdnétyl- b swantwre dddRisang at diffusion contact
14 vel structure, and when the gate el ectrodes 403A and

5A of the second PMOS transi stor 403 and second NMOS
[008NBI 84O EnBOGmene SNEGHi N odnec®bf JrOhBRAFIYN 0@ regions of the cross-

contiguous gate | evel structure, the corr esponog

cayplgs tanpfterd tor deseapmen I@;ﬂgu‘t%rra@n bachadke ushgctmm aimlmore local

R GOATEY. SRR PPBAED DELB PR B35 Mt may

altdabmbineSiscdl nfepypAtiéct TRAGR o Wit EorRuety irpﬁifgher levels (above the
comTunl cation therebetween. For exanple, diffusion

gatelsvei by 2y offconties and/angips fogmalenie i c@celcqqnn@cwomwfthe diffusion
fro VS t
IS R0 Bl ANSRAN, L8R DS SIS i varins
erobddimsitencanegétone ﬁﬁ&)usﬁi BN tticalys¢osinedt tﬂ@ﬂlﬁﬁ&slon regions of the
connected to diffusion region 123

el ectrjcall of
CrRPSS e SPASTOTS 4105 tes CHEIPE Rl By SPBCRS .de%wed to traverse over
esgémlaﬁgtahme;%%m chears% n%d%aéao%m&w hh Qélufig%br the chip.
34 cross in l'ayout space w thout e
[oemho,cmh@nd bheppiscinted amat beCO¥a theFi- gqueemdl@ heodifigion regions

mul ti.- veI out, i ncl udi Ccro oupl ed
arf gical Senasfite B ETRC 4B paai SRR ise for the two PMOS
trfsREIr§ BF thel dragkeouplel A sOFOEM RYpIALR1IS e85 4iL! dﬁld because the n-
connections, in accordance with one enmbodi nent of the

type diéliioniregiens fo the tWé\IMé%&atmnsr;foer@ﬁbﬁ @ro_ESche}iccégm%ors can be

phtyglcgﬂ( r%[)laraarté/ n}pls ey nﬁ U I%t\;aglglé%%rgg%(? %Sté é]?ige g:ilc Cctf they dQur cross-
cofPled edrdistdy Aispbsddhgr Arbitsiy RdIBohy anshes1QbudlatdRdio each other.
first NMOS transistor 407, respectively, are formed by
Therefere: i wilkssnegatseatedviey esackirel nesfopnancedoro wther elageiteinfluencing
coSARERE OF S hGHERER ol ML B8 chons PRBY GELEMER ne Jpggeed within o
prds@ﬁbed proxadity ¢ eadit dtiervintthe ﬂaybhe Agdicagh, evedtioal anpé bedss-coupled
si.ngl e te el ectrode track 450. Th@ el ectrical
faé‘é’ﬁ%’ f*’c’@wl AQRICREIORA MO IRULY 0 8acky etber dyaouprsalugpd. prd may be
de&?&f?@% RNR cturcgmé LRr 403 and the gate el ectrode 405A
of the second transi stor 405 is formed by a
[00&0] tIh - tlhevmempdﬂm@@mqunntmmdlsciusbdldesem gagheukiobe amderstood that
1303, a.(one- - 1 structure
i ARG SO TR e O b St B RSt R B Y i Teion can

be:‘s‘ri]’jétﬂeﬁbh Ieﬂ)éﬁl&§ rhhnbPidRGuibed 13 sty letdcBIeR] arkiPEN8Fdut Ouirements.
at includes a
Additionally, any given diffusion region can be shaped in an arbitrary manner as required

to satisfy electrical and/or layout requirements. Also, it should be understood that the four
transistors of the cross-coupled transistor configuration, as defined in accordance with the

restricted gate level layout architecture, are not required to be the same size. In different
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di ffusion contact 131 1, a (one-dinensional) netal- 1
structure 1313, and a diffusion contact 1315. [0048]

w0 poodneteembodi nent, el ectrical connection of tPEI/US2009/036937
di ffusion regions of the croggcoupled transistors to

t he .common node 495 can be made using one or npre . .
erppcimentit B dBWERISISEBR Al ioFresetuPHRddTasisir wBfigation can either
d . « l e .
oA e Skt ok sl Wi T4l 6 8E A tcpcnding on

thhiaphlerbleeleiscal abboelaydes rgptiremieptsel ) by way of

BB R B o B e TR B S SRl B - coupled

trdrls AR dhRESraliéh btk QEIRA RO UE pfB8d irf\eidid hRahitY to tddh, although
vari ous enbodi nents, conductive paths used to .

they sy hieccdosely Plavrdaotsomiembotiingsito MeregpemBeadly, bérause connections

ross-,coupled tr i stors to,the conmon de 495 ca
oh SGe e Mo, 0 Bl Geh P BafRPT SolhFatabedif Be made by
rotiiBe GhbuLhas 1686 Uhd BidhérdnREHANFR UaE tRerk dfrédignsal plideient of the
for the chip. [0049] Also, it should_be appreciated
fopp dfanpisieausd theecrast§wledn frapsistoph coafi gyraigroaclabyg daseach other.
hy.si I ecP-
AR RGN SR Yo, RERELBOE 1B X prBERANSBr WSy sBgirs gt the cross
coupled strasispirabnfipaadon tnadyShe @ovdraed vy sércah leyntwdpasad @y electrical
and because the ntype diffusion regions for the two
andfqndayouh RTEATAN ISHUNHBEHS 0ss- coupl ed transi stors can
VS Gal - thdit HeS S| [ A :
(08520 TORR bY SRS e el pRIFELBIEL (AUl R fgurations and
carresprsidgtgolagowts sppkednd Wiy the aestrittod gbicdaseli laydut@rchitecture, as
| ayout relative to eagh other. Therefore, unless
dﬁ%@{t& sVilfegrhlp Beuet rléaan?/@f waﬁlmﬁxsfeaﬁ GEHRErIFd o frrm many
ditiefeht'8R6IHRE1 SiPdflist FONSxanle] $ poRion’ SUHI &tk Rathidbhuctor chip is
four cross-coupled transistors be |located within a _
ligghe e incheld apnunbari afynelgplsaehcituiieanilier daieh Fiaguitst Such multiplexer
e 0 o, O 00 TR BFY furaions
coPfegsdndfgdlayautsl basyl dethdasitriatel @ateleodlr apdud sedhiebiute, as disclosed
| ayouts. [0050] In the e_xenFI ary enbodi nents di scl osed
herp eExemple whbiplcreh smbpdisiestsobepiemgricdirmgsihsrreptaigiedngate level
Iag&? ]aﬂz(l)ﬁteét&%ta&)h%ﬁ)fr% oH%i?xgzc?oss—g’HuﬁE&]ﬁﬁns Sk Mtidhs/drl described
ITfusion region can be“sized i'n an arbitrary nanner
witls regadito etigires SlaA-51¢. Exanpleilagh anisbdomehtayioplemented using the
requirements.. Additi oqgl ly, any %i ven diffusion region
re@aﬁteéegaéﬁaﬁgal i19yo4h Afiieetusd At AREPSPaadipg gtiopsepuplpd  transistor
copfbinafidnCirE abichi®ad waRdeSd It@wgg}esn%%uzf@.nr? Ml BL §Rderstood that
I't“shoul d be understood that the four transistors o
th¢ meultpless- ool pitdd embadisiestsodescirefdi with aegad, toaSigues i 1ddd22C are

i n. .accordance with t restricted te Jl.evel l.ayo .
s BLRRnob oxalhil® Al B BEHepsent gn Bhanve el BYSble pyliplexer
andiidibee@pbamRad nents, the four transistors of the

cross-coupl ed transistor configuration can either vary

[0053] SExample Maiénleten Embiodineents t r ansi stor gate | engt h)

et S| .dependi e i | e
[Og$4é ?ﬁ%’llargg:agasn g% 2 éeé%gl&?e%gﬁ%@@%%ﬁp@ﬂ n %\%’éh eg.:llapour cross-coupled
transistors 401, 405, 403, 407 are directly connected to the common node 495, in

accordance with one embodiment of the present invention. As previously discussed, gates
of the first PMOS transistor 401 and first NMOS transistor 407 are electrically connected,
as shown by electrical connection 491. Also, gates of the second PMOS transistor 403 and

second NMOS transistor 405 are electrically connected, as shown by electrical connection
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[0051] Additionally, it should be understood that the

four transistors of the cross-coupled transistor
w@owbiiges@t i on are not required to be pl aced i PCTUS2E9/036937

proxinmty to each, although Eey may be cl osely pl aced

I n sone enbodlnents More spécifically, because
A%oridkpp é@&c blé@\keeﬁ achically nBnestask © GF ﬁmtePMOS transistor 401 at a

tefhinRP o@ﬁﬁﬁr ou 1? &t RO 4450 %L QH{Y tlb A0 15469i% ﬁ%cértlca‘la’ly c\{)nnected to

routin east one nt ercon

theeseednd Nhﬁ)&atraﬁsuftme‘ﬁlﬁom d t&nﬁin@h&;ﬁmﬁt‘ce e doR@ndOHbde 495. Also, pull
cross-coupl ed transi stor

f
i S5 A4S o riet Bt FarBories Sadiy SeRed PGS HODgHOr B3 at a teminal
eI Qxe%rrHﬁ&?ﬁ@&eO@% i’hﬂtdo@fn% PN Ys ggctﬁghquf Mhected to the first

transistors of the crosscoupled tran
NOYDS$ irgusision 41}7 myeMn:gcweosmdhe mmmon abahe Qﬁoodl ment s

ectrl /[ or | ayout n1zat|on requirenents. . .
1O085EERH 1SR LRROLET e B e PR lipn e E B gircuit of
Fﬁgﬁ@nmz@mﬂa £aphiledvRW NtheaNll GPIJgRS Pmdérﬂﬂll(ﬁy %H& $he pull down

| emented using the restricted gate |evel [|ayout

10&WCHQ3e@1du]'@7 &% aghesdancd adthwenehembgimdntt of thie guiesest invention. The
T T e T -

supplyt (VDD Piinda teREieTal 18 ENMb LOB AUSTINIOShtddsistor I40h<%byoslit@ the common
i nclude a nunber of nultiplexer circuits and/or | atch

nederd9di T8¢ Pl dawinlpgic dl48§<é~°r defined dyy 4nalNMOS trentistors 1403 connected

e
RS EL RSO OSP) U) ST LE PO oy s
4(]‘5eq1p|051¢d thet dgatneori ekl 495aR@sﬁec&Ve§: bateeof the ®MOS tranmstor 1401 A and
' Iosed he in. Exanple multiplexer enbodi nment

TR ! enfgeﬁﬂenqct@éttpgeébt’é&t gaiode |1é¢/%|Thea%1mp logic 1405 is
deHB b SCPMTR BREILSY [RSROOHIBYE 59%819 g&é\?\#&ﬂer suB%IIy JVPD) and a

transistor configurations are descri
teﬁmgallr kg7 Mﬁbels‘b@)n@lﬂﬁﬂ tearisetor 408 whpaki teeint @nimph eedent%d The pull

dogﬁlldﬂ)%& P{Og:)lgf]({ﬁ‘rﬁhéé gy aﬁ?&@éﬁ%&x&sq&y g{&@taggnlyegt%g 1Vblétrvx(?een a ground
poi@itfal g@ NG| S adfefn8 ¢41Ped e st REAOY ¢Rsfsid UJ(ﬁSO posite the
18A-2 I't should be understood that the nultiplexe ?

cogaon aedertBnbesnostve Sat@Ee@ﬁﬁhﬁ l?é@loﬁntltahsmteg 4P A and-NYLOB gransistor

888, SECEAGRRACHAAEE D L0 LB o 6 hBbapod mat e

m‘@Mnénﬁtﬁ)hs enpoldiupesgic 14([)DQ585 abX upldewhlbgic 1U4OXEr407 as shown in
Enbaodi_nent s [00541 Fi gure 14A shows a eneral i zed
Figyre tl#B) as evengnlanyuln other apphodiments, legie difarens shanghayi shewn in Figure

14&3" @aﬂsdesﬁs% Yo ‘h%exa\él%i[g% 6191_:13 up 4’(%0 #461 qube 3{1(#1 Mleﬁ)%ﬂncﬁ)%nel%glc 1403,

he conmon 'no or darice
149ﬁbod|nent of the present i nvention. As previously

ssed, tes f| r st transi stor 401 and
loéjﬁ HERRO4C fﬁmw %th’rm Joye! é%yeuérgfgs he pradiimioxes giReis oé diigure 14B
m?ﬁm?é?a@éﬁn uQM%eJ S&idi 6 lgaeOTIEC {4100 %%ueﬁgl%l\ﬁ&a&ﬁ&le%f transistor

he second PMCS transistor 403 and seco
layoubingi s¢ardahos \alrtle Oabe@nbodamblhtyof: omn @odsedt, irventsdoVibhebylectrical

cofp b KD be (A8 Mieteaer bodatd 1 Peb B NS ishssigr 401 and e
gatt0tledfrod 407A of the first NMOS transistor 407 is formed by a multi-level
connection that includes a gate contact 1445, a (two-dimensional) metal-1 structure 1447,
and a gate contact 1449. The electrical connection 493 between the gate electrode 403A of
the second PMOS transistor 403 and the gate electrode 405A of the second NMOS

transistor 405 is formed by a multi-level connection that includes a gate contact 1431, a
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term nal opposite the comon node 495. Pull down | ogic
1403 is electrically connected to the second NMOS
W@ e@nsiwsdr 405 at a term nal opposite the conP@NUSIIE036937
495. Al'so, pull up logic 1405 is electrically
connect ed second P transi r 40 a
(opgy ﬂmlﬁgronabpagef 4° SRR GRS b3 4BES, |(Pnedéwnﬁlsa@1& metal-2
strtftife '1§363|aesfi£ rlh@’ﬁl d ¥n& Qﬂﬁ‘é?n%foﬁgl) tn%tilhlestfdcﬁ?ré 186 5nd a a gate contact
transistor 407 at’ a termnal opposite the comon no
14495Th¢ @Olﬁﬁxbnl-‘noglg reéectriBl sbrowstiean4Exsniotraed/ by a multi-level connection

i pl ti.on of th Ieer|r it of .Figure )
e ilene GG Pty 0% of RRATHERO) oG-t SERbiefdss. a via
145408 (o0 mchGoiil) hme@eMtr@8#eCl 454038 vanid 5940 loneldimensional) metal-1
accordance wi th one embodi nent of the pr esent

stiugtrentl#eh. amhe difision) gontagsi k4634 Bespestivieitee @f e EMQEransistor

AOENQS PRGOS e S5IEER 8P BV o suc comac
14432R%05 t@pedBt LRRAFIthEPMES aamsinior MUt 4AbNMOS$ tiusiktor 1407A
down Iogl c 1403 is_defined by an NMOS transi stor 1403A

arg gprHBEed do Bempden4al By pare ca@e@rﬂ%éi (GND) and a
c 4
[Ogg'gg@gg\?#e skl 3 Ris Mgemg g.gi%gg%M@SM ARSI if %l(‘fh thﬁ(:)two Cross-

the common n pec Ive gates o
colamas ttansinerss40dranti4i0s Acramd dNBEIS, tarmmpsted toothe tdfddnatode 495, and in

nect ed toget her at a node 141 The pull up |ogic
W‘ilﬂ ghg gwwéqugéau 9“ STAPRISt (E’n%‘?‘gf"%? a 48%&1%‘8 r?é‘?:g?%“dthe pull up
lo?ﬁtl\%gr}mﬁ 1IPQART 1638PPAY7, & iR r@ati® 19 Rl corthdoh Ride 495, in

e second PMOS transi stor 403 opposite the comon
acnordenck9 SvithTlege paboddvont bbghe pra®nt iigvanébin®dlibyp alegic 1405 is

NMOS .t r ansi 1407A connect et ween a,.qgrou
BTG GIRpRPpetiian v SRR OB TERR uY St fhe ggmumon node
495" OB dSWARNoAO T40PRAM Rl R oMRIITEANHRAEED tHY Brst NMOS transistor 407
Respective gates of the P transi stor 1405A and NMOS

andr thes bernmen 1AGIEA4 AT e Wa bn e exebption eatheapositioging ole PMOS/NMOS

tra%xg%é T%H?B/i glétlglgg £gge‘iireﬁ@f)g&g%%fg g(g 1% hg()é/ m#@awv%j%g{lscommon

noli4 @95 ake Slh@Wbﬂ Fighre g8Ads {eBafkas emm@hﬂby Flgluf’e other
enbodi nent s | ogi c different than that shown in Fig

(0858 TgwrepbRisheve i et iemempiiption gt |tb@r%ulmmer Gircuit of
Fl%l%%q S’S%g%ﬂlrhedaliﬁltlcjid_ ﬁgwf{ tﬁg 'pﬁll ]u%Ol?glclf%X n[iolql%g] arl:d #érdan down

Wws a mu ayout therrutlplex
logiicr 1GU0B tandf 14@'(79&11’ ecchdBncerwithnent edbodinegt af t}asmreasant @dvention. As

ate | evel t ar cture_cross-cou
rpaey GrerssPE oS 1 Lo adABe (i Rl GhiPerisalh isesfined by the

prsttrh%m@{o%%@mA cOYRBlel BReweLR S/ 18D @Rl M CRIMBANMAGIF L first PMOS
between the gate el ectrode 401 A of the first PMOS

tratnmam #8t opposiie thermdnirhen gateet 98] Alspr ibd puld @FwWnddgic 403 is defined by

ng&%l}%)‘?f H@ Sic‘?]%}%%tgg%egk’%gi @ﬁﬁ ﬁ?‘gﬁ} atf%ua%l% éllﬁv 8t the second

NMOS trdh iR HS 40N @Eboéﬁ%t b -chnfiidrl abad 894 4, ge@w& St@abLthe PMOS
contact 1449. The electrical connection 493 between

tranpistog d¢81 & andt NWQES ramasteyf 1403A are connected together at the node 1415.
The pull up logic 1405 is defined by the PMOS transistor 1405A connected between the

second PMOS transistor 403 and the common node 495. The pull down logic 1407 is
defined by the NMOS transistor 1407A connected between the first NMOS transistor 407
and the common node 495. Respective gates of the PMOS transistor 1405A and NMOS
transistor 1407A are connected together at the node 1421. It should be understood that the
implementations of pull up logic 1401, 1405 and pull down logic 1403, 1407 as shown in
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the second PMOS transistor 403 and the gate el ectrode
405A of the second NMOS transistor 405 is forned by a

worehoviti4e8yel connection that includes a gate cRCI/H81009/036937
1431, a(one-di mensional) metgh-1 structure 1433, a via
1435, a (one-djnensional) netal-2 structure 1436,

a
Fignee 15B3are eaerpalﬁéy dn ARS ?lah%filwewét lggicydifetenicthan thal gimovn in Figure
I
195 o IR 3 BbREcnd by BIGRTIBY, B8 E AN Bn togic 1403,
14(at |ncludes a dlffu3|on contact 1451, a

B N R T RT
mil;ﬁé%ent@d (u@ﬁ‘l% gli RnslgNahd 1874 ahychit SIrEMELHEE c%&@ Jc:ou%@&j transistor

di ffusion contact 1463. Respective gates of
lawtanslll sicorrdani@1 Kithnona\kmDBodinzns ioft the ArdGRN lB_V@tlon The electrical

t th d 4 b 443
cSHFRRSH B Aty B MRS oR I BAREN: BRLPERS Hian 401 and e
a@@%l&k@@etm&w&t 0E ALD MMOSE GasIReEtHT 10 f&m%dn@ﬁea multi-level
1421 by a gate contact 1465. [0057] Figure 15A shows
conpectioni thatpnaudas agateenntacyf SHi, guprs-dimgnpiangth mskaltlserugtnes 1503, a
e re [ | y. .
SRRSO R B A0 A48, R, ol Sk Higgncona

metab$ straauie! 16d 1] dmlnasges& osBacd31 R %e‘bﬂ&tr&faﬁ ccﬁﬁﬁbtﬁdm%etween the
outside the pull up Iog c_ 1405 and pull down | og

gaiqelvctrqdéﬁﬁéét qu secopd PMOS, wransisten3whibhe#e s@cm@f@ 405A of the
sebChREAOS %&ﬁlsﬁeﬁ 4Ps 99 ?o&ﬁ?qgg%{ﬁm Qv QSmR:rcﬁéx? lat includes a gate

I nventi on up logic is electrical
contaenéftech Clwbubmansmn&ll)smetahdi sﬁfd[‘:ﬁret i S5 iastl @r ga¢é)301&tad 1519. The

cotgprg@i: {? r@%n?cggd ﬁ%ﬁ%{:té&u@e} 1\;\3 qtc: m%]gltglzmnnectwn that includes

a BiFRERhoRlac P92 1239 oh8inkARTHRA) ?&qﬁ Peauctd 11823 Nevia 1525, a (one-
exception of repositioning the PMOS/ NMOS transistors

digeBsidir?) owtali2dgsrusture HORY, pma 1634, dbmehbguenslqmﬂ%mﬁ%‘l structure

| atjve.to.th
S5 SRR ETIRS dRPBeitR e et diog bt PGS Yl 19014 and
NMOR i8nsta8r SHIS aptNcEneEBd 36 Yhd AR IEIH By Iaoght@toﬁtbm 1535. Also,
mul tiplexer circuit of Figure 15A with a detailed view

regrfecti yregasen of thp PMEY ansisar kiWaAtand SN MARdransistqs 07 4 @whconnected
to tl%qu'%ér:]dellglngbgg%at’Ie %Et { {153@ccor dance with one enbodi nent

[ VeRt As previously discussed with

[OOGB&h@uIEOIGEAL ghmes h%netalﬁ@ecb eultiplpxdr agicait itOdhich the cross coupled
defi ned ransi stor 1401A connected betwe
trays@toasw&lotlhéo-’t é*rOﬁn ﬁ%ﬂ) amiq_m@ﬁte@ @ ferny o rﬁmlﬁsafahgaté% b@OZ 1604

to ﬁlg%?ég’ﬁ?%g %&?esﬁd(}g %fgﬁggﬁgg%m%gé embbithent B‘Pt&lg%éseﬁHMntlon As

transistor 14
prexonmwyc tliscusbat, weten oD fastdP MBS ttapsigiondD] 2dd BrsoNM@S transistor 407

MOS t 405 te the n node
arg gL EU 0 o shve by Blee RS "o ig AT AR 4Gk o fae second

PNWYRS st §6Pand As@@tﬁidaNM@Q NpRgiRe 4039 S&hﬁéctﬁEaﬂ}h €onnected, as
node 1415. The pull up logic 1405 is defined

shéwmsbyc elaetsiralt @nngat@B A Boi direthMé)S/v@emltthle%b@m decond NMOS
tra&g\%ﬁ)r 4@8 niel Sctzfg{?c’ﬁdég :%o q’orm al}erst transmlssmn gat s?g02 I ﬁmp c%lnllmon node

495. The second PMOS transistor 403 and first NMOS transistor 407 are connected to
form a second transmission gate 1604 to the common node 495. Driving logic 1601 is
electrically connected to both the first PMOS transistor 401 and second NMOS transistor

405 at a terminal opposite the common node 495. Driving logic 1603 is electrically
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defined by the NMOS transi stor 1407A connected between

the first NMOS transistor 407 and the comon node 495.
woeEpacteBiye gates of the PMOS transi stor 1405APGHUSINMIB6937

transi stor 1407A are connect g toget her at the node

1421. 1t should be understood that the inplenentations
oggmepigr |to (oth Bigi wecaub PMQY gBmsipar 408 land duat NoEDS tmagstor 407 at a
te}l%n‘gn ShowR 30%1‘1(9%&%6]4@% are exenplary. In other

nts l'ogi c erent than that shown in Figure
[(DSB] E@nrcbéGBsﬁdmltsoam repkeplng nﬁlerr@u’(altloﬂp)ﬂ[ 0@ ﬁl]ulltfb(l)éx.er circuit of
1405 t he pul 1403, . 1407 0059
Figygps %@‘gmthaa defatlpd I"WePll &\gyﬁmngolrogt%@%md. 1908 &y actordance with
oifd érﬁ%dlm‘éflt J):f Q)@rﬁcs%ﬁtadvgf&kmﬁfederﬂﬁdd?&eﬁﬁ &gﬁ%ﬁ%ecfﬁ%i' the driving
gate level layout architecture cross-couple
logrcahtdl1sis aiefihed) butap inverte d 60 barand, ﬂmetdmvm@logimmmnﬁ ndefined by an
. of .t resent |nvent| . The electrical connection
"’X@’iﬂfg@ oFIopYR STyt ouldis yrsiesTons et e oppredimpiphe driving
lo?_fca! 59l %h@ﬁ6é@éarﬂ§ Eddéfﬁ@d ggtaﬁ fdtg‘i‘&ﬁﬁq@éi’&] 404 f40f tvxtohx% ut NOR gate, a
irst NMOS transistor 407 is formed by a multi- elel
treone AdE g&iatANHc@&d@C,aO%a’ﬂ‘éDd%c aongEiers, aby way of example.
[068%]%1%[1%9 @%Bg\%% la;Ti% 16VClStag(%Jl} tﬁ; ém(ilgglfxer Cl{ﬁug of5 Figure 16B

infiéfented (1RAQ- 6li rERFISION %Jté 16®d ahydut SdréM btk e cilo”s%Jeo%ﬁe&i transistor
ate contact 1513. The el ectrical connection 49

13%1@%%%% RCePidansat Witk eng eodedigman abf the n@fe@@e onwnpmnsThe electrical
cdnh B8R ('rj;szf\lﬁ éenat'ﬂg §%%$el%%g? gb f%tro? é{p gﬁgﬁ ranﬁlsé(\)/r ?01 and the

secon tran3|
gatoretbioMd7matofi thel fide N (OFatensiont 07 kS5Idmed by a multi-level

((ptavvo.-di Hensn onal metal -1 structure 1517, and a g% at e
copgrttioarthaignefudes b sdle SARACIISAE. & (Wordimeariorahmetall giructure 1621,

arﬂgﬁ%dté cérﬁﬁdﬁ@Z?Wlﬁ dRbhdidal E&Mﬁktx&f)m(ﬁvgéeh 1319 %te electmfig 403A of

i ncl udes a ffusion contact 1521 nsi on
thﬁmemnleM(BSldtmslemlE@S aral theagdtd 23¢ctimdé clSdi wEnkd caaming NMOS

tf%ﬂsﬁ% é*%éé’%g? ) |rljey %rglﬁﬁ 1- 191V I{:?x&%ﬁﬁ@@t%%mdgﬁ @ gpte contact 1605, a

(oHé-bfrbigisRRal ORfeREY d5R3ure REGPECS iV TALES g\énet&}ﬁleﬁé\{Q%l) metal-2
transi stor 1401A and NMOS transi stor 14 are

stigeiiie £¢ dd atvar 1613, addec-dinigpsionaly mysald stmnw@ﬂmlﬁ:aﬁd a gate contact

S r ct] a of t ansj sto
1o i BER Pl e BB kol M DB Bt dRisr conncetion
thaMadlub@s adg”ais&mcmmcu62@%(onéaaﬁ&lsldaaguﬁaaﬂﬁ/s\nﬁa@ﬁ@sl@7 a via
6general i zed nultiplexer circuit in which the

PO @ﬁézﬁmww)aﬁ%%% siractyied 031 409 1483 a (@ogyliagnsional) metal-1
stx‘taﬁtgx&e e84 2hQ a&ﬁfiﬁ%&%oﬁtﬁ&%sﬂsﬁgs&?{ ﬁ/ﬁlcil(sfgah A }'t?r 1601A

conmmdn no n accordance w one enbodi
ar@thdavhrewphestbatredionw boirided by Ase gashed divs 1 §01ALS. CEt‘éﬁﬁdors which form

ates of the first PMOS transistor 401 and first
th¢ Mﬁ%?@@é%?!*&é@zsw witahs r@gmjvoemﬁ@émtha dashed @a%mw

[O@I\fgﬁédr@ QbAC%%Cat% &PRrati9dd nﬂtgﬁeﬁs%fraﬁt Bf whidg t@ﬁ%@ﬁglrstgrs (403,

ransi stor 403 and secon transi stor
40@) ettheifou ¢I‘yssemm&dttm,515@$8 sieoanndpyedetoefotm jactadnsmission gate 1702

%ncgaﬁrg}l(lﬁw 91?95 in accordancge \51]\{105 né er:rgggdlrshter?trof tlge presgnt invention. As
previously discussed, gates of the first PMOS transistor 401 and first NMOS transistor 407
are electrically connected, as shown by electrical connection 491. Also, gates of the second
PMOS transistor 403 and second NMOS transistor 405 are electrically connected, as
shown by electrical connection 493. The second PMOS transistor 403 and first NMOS

transistor 407 are connected to form the transmission gate 1702 to the common node 495,
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transi stor 405 are connected to forma first
transm ssion gate 1602 to the common node 495. The

WG 2WONtHeBMOS transi stor 403 and first NMOS tr aPGI/E82909/036937
407 are connected to forn1a ﬁfond transm ssion gate

o the conmon nod Iving logic 1601 is
D@V’@étl%lé drpy ig @ﬁﬁ@eﬁléacqr@%@ e bpid the peqongMOS transistor 403 and
t
R e 40 B ol A5 Ririn otk s, Bl up ariving
loge0IF 0B 3s elleetuball)caidnycterh teeihit dotsttRMOStttansiser 40t anal tdAliDE] opposite

thp PRI A% Abor Pl SRR S e ga0S [ty gigpaected to the
scbOR RS trafsi X8| Ak YerhliR] SPFoMi R ithLdbn@hod hde 495.

mul tiplexer circuit of Figure 16A with a detailed view
10864}t Figungr 1 VB rerowe gine exdoplagyntmplemsntaiion &f dbe dawdiplewett hircuit of

.one ne f. the esent | ven .
FigRRoaTane iyl oEBEFRId PG % 2468705 dp accordance
wilgfoh8 %ﬁlbbﬁm@dﬂlt lof\Viey pkent GRMeAtIBA. drhd bﬁv@lglwglembpgs @efined by an

1603 is defined by an inverter 1603A. However,
ingertng| ld0be. thelerd tipodringdogin 1 dphesr dafinsd divne RM,OS m@swtor 1703A

and
coﬂg%c?{%dqg%tlﬁggﬂ Q/Ijligg.ﬂ!(ci: i aingsg di@ﬂa}?s%tg% @I%t ?ﬁlla&%(vm%dnvmg logic
1706 pmtdeﬂb%‘@og ah @JMQISDrﬁRxst@ngOSAQBnﬂé&d B¢iveen @ngnd the second
ot hers, exanple. [0062] Figure 16C s

Fi
NM©S .trarw@r 4O§y&ﬂsp<i9m? reatgsu Pt ith é’%‘gs cﬁr%mtqr 6?03A and NMOS
trfFlsGE: 6 7R of TR AETDS RibeltRt BOKE nbES ] T 1EHOHRNR: LfiRlood that the
ayout architecture cross-coupled transistor layout,
inipteraentarodandedwitd lome 160D 708 randof 75hes phewenin Flgure 17B are
tion. The el ectrical ecti.on 491 betwe

exgRP T B ambrcisp. Deis TR Bt SRSPanch eligel 78 can be
used e M}ﬁe&éﬂt%@mﬁhg R #@)ZAl 3, hie1fgst st NMOS

transi st or ormed by a mul ti-1evel connection
(00631t Figure| Ide shawgateult davd deyous pd, the njulinglexsirnareyit grfalfigure 178
structure onta t 16

impprRuiods abhEof rekierdd e ) Judft SrdfBLAR afREHouliF wransistor

lag@BAinfacédi@arzecanll dMOEmbsdERRhS LbOIthd Gres2id 1ﬁ\f¢ﬁtl@x@t Ehe electrical
el ectrode 405A of the second NMOS transi stor

congeqiied 48y bstwasnithe patg slectipdmeiA eh therfst PMQSJ@@@SM 401 and the
I t

reﬁeg gé]ée %267%9 5the aﬁt{sp %M@Snﬁ?géﬁ%&g% @ gdn eé‘ by a multi-level

coﬁﬂéc@ﬂon Zhastmctlﬁdasraegal@ &orﬁactaﬂZB aa (tvd3dlimansional) metal-1 structure 1725,

ne- di mensi onal tal-.1 struct re 1615, and a, gat
ané&rﬁaaec%oni@fﬂﬂrﬂ)ehe@ | crsmectiqneti3 hetwpendh ﬁ@eteieaﬂoge 403A of

. nc?dngegﬁgdgg?rf Péﬁst_@r meh t il ﬁ]\ee% ég%%gé Qtf(bs%héf the secorxsl NMOS

usi on contact 25 one- di nensi ona
tramsistolr 401 is foroctiuryea 162iF-leval vormedtt@Dthatiincludes a gate contact 1709, a

one- di nensi ona ructur a 1633
A RIS R rOr Bt UGl LA Tt Gk (a8 mesligiedrondl) metal-2
strdbdufi 518N 2 GONE A a%g&?ezdlm-%ﬁﬁﬁéﬁ hﬁf&ﬁ-l%@ﬁré o719, taﬁ'&a gate contact
i nverter 1601A are shown with he regi on bounded b

y
172heThkasdmaaion |nnée ml@gtxlcwchonwamu 4&5015 §OWﬁdcbV # orultigws] connection
i.ny t he ded
g S AT 00 BT Y54, Sy Qe s AR MRG0, o vie

17g8ne(onkidi@ehsioHal)i ttek strgdtiire U785, Izﬂvﬂle 781 at (6Be-dimensional) metal-1
transistors_ (403,

structure 1739, and a diffusion contact 1741. Transistors which form the inverter 1701A

are shown within the region bounded by the dashed line 1701 AL. Respective gates of the

PMOS transistor 1703A and NMOS transistor 1705A are connected to the node 1707 by a

gate contact 1743.
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407) of the four cross-coupled transistors are

connected to forma transm ssion gate 1702 to the
w@oomesbde 495, in accordance with one enbodP@EK$2009/036937

the present invention. As preyiously discussed, gates

of the first PMOS transistor 401 and first NMOS

wp?@n@i-%@%ﬁ-ﬂ@b-%@ﬂ%@-rl cal ly connected, as shown by
[ng %ﬁx%ail 8 ACHNGCE émragl%-d lﬂﬁ&ﬁ&hﬁ?@nﬁ)ﬁfmé&&ﬁge@gr@oss -coupled

ransi stor 40 second ransi stor %4
traasstlr cbogurytian m ecbetincawith owrntbyp dehat bf thegiresent invention. The

connection The seco P tr [Sstor .403 d .
Sefir O Nt LS SRS CR O Lol DE, TS UPSPGF ADY e electrically

conh&I&IT &S LIRFwid ak/e efbdiPidall @oﬁﬂ%@ﬂ&P 9N TR d%até'sg of Qﬁé eBhd PMOS
logic 1701 is electrically connected to

trangstomdtOPMDE seeams NMOP t10Ssiand0f jars tlepiiosly pamsp@tioas shown by

7 at at rmn 0S t
clgiedt| sofnbiom, . DRRCBL e bl BRETROuIEN TufRigre arq glserrically
cohhédtéd RMBS dofritsi Bddy 49501t gHoudl bEUATRGbo® B0 $het SorhiABn node 495
common node 495. Al so, pull down driving logic 1705 is

scpicacasr 4 cHIrage eastencthsdlaich eiraiits dubnep WD 19gihdBAY ay electrically
4
coffi B oL STAIBMAPRORLS: deiey SO B30I, od 8 hode 495
Pumdidwmhﬁmrlogzb neot is ﬂéctﬁdze@lyrcﬁnﬁ%{’ed/\ﬂotthe firgd IMOSathnyis@w407 at a
of the drivipg logic 1701, 1703
(eRiat) GRS e FOBMEe AT PRSP R b fedy gs]@ﬁtc 1809 is electrically
v
A e (RS T R e
PLdbﬂmmdfeddba@k RSS! § Irlaissilstioeal |y 7@8Ac ah e ioettcdret N@ﬁhs transistor

and the first PMOS transjs 401. ul | down
Aoty RET RGP RPO O S hedr E. Aidions a1 B Spfigt node 495 is
confERéy ﬁpé}{‘ﬁﬁ)ﬁ@gf BetiNReRr G . a0 ohipat §€9@ng% 801 is electrically

transi st or Respective gates of the
connentesd @tmfeedmeAOém G303V hpnldrisi understopd0BA iapther embodiments the

RSt BRI AT e e SRS v
infutONAND/E:%s, aﬂfféﬂg B, oRsn et Togld fantd_nl 7B are

exenpl ary. In other enbodi ment s, l'ogic different than
(0068t Figwrevi¥Bi shomis grexempRry HPpIBEcRisen phthe derle st phligure 18A

wif h¥iefifled 98U hObun b OtrvePliicl 3. 4R ‘?1]5<lowFr1 & 19E 1807, the

owWs a nru yout o exer circ
pudlf uF-tegubek IdEci 18pb careinthe putlsdong edimsk rld)@t ad1pah elccordance with
| evel |ayout architecture cr Oésgc upI d tran3|

onegpendimety of dhe PERARR SNV 0 hBe 5t Igge (fQS s defined by a
PPﬁbgsﬁﬁ{sls'tcﬁV%tSAoEb Ihed sbeedeh i ¥Bb &Rin{l‘l@%b&fél 14191@8 transistor 403

etween the gate e ectrode 401 A of the first
opppsitesths tommbdIncedn d 96 hEhgatlbdelve dtivadegid ABA7 af detfhed by an NMOS

e B0 O R e TRsacc D T By At Og7gbiigr 27 opposie the

cobdd@r AbdERIB1 QB e):u{?@‘v‘éaﬁés‘ Jf tﬁ& PHEDS Ex%néigtgf’wm artd SBA@ES transistor
contact 1727. The el ectrical connection 493 bet ween

180R4 agap@n@b@dttvgﬂﬂl@rmamm 18(He Thie poH dipHieback doesd $8Q% is defined
v BN Pl R EheA0E 8%, Sl Mg B BR TR pior 0
oppbdte ihacdongiesn ac@ates CORE all dbh@Ofeedback logic 1811 is defined by an
NMOS transistor 1811A connected between GND and the second NMOS transistor 405
opposite the common node 495. Respective gates of the PMOS transistor 1809A and
NMOS transistor 1811A are connected together at the feedback node 1803. It should be

understood that the implementations of pull up driver logic 1805, pull down driver logic
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(one-di nensional) netal-1 structure 1711, a via 1713,

a (one-dinensional) netal-2 structure 1715, a via
waZw9/1148¢ one- di nensi onal ) netal -1 structure 1FQBUSANA036937

a gate contact 1721. The cong®n node el ectrica

IQC%QSSIS HEI ?Fdlggd(afoé}c]; 1?8[95:3 %Wb%ghq% % ol eiﬁ%glg Cl)g lnlegl:st éh%rv]vn in Figure

1419 ?\% xoﬂ%ﬁleﬂ"@ﬁﬁldﬁﬁeﬁg rlBgitc %ﬁﬁe&ﬂt'sﬂaan Fhaf 'sﬁo\g‘g 33 Figure 18B
one dlne

sional) netal - ucture 5, a via
c&b?l&‘?useé t¢ amplemeneﬂm roitlalp dmmrdbgla 1805, Ltht lan do¥@drivantbgic 1807,

t i ch th
g py b epdreodaes Re BSOS e URRRYE Fedbati BEC a8 hded by
[00Bg) BiaaRedsl Qﬁovas?CA bfNii- 16926 A8 Gt VEr Yiad qac@fcﬁclaﬁ BMiBgure 18B
transistor 1703A and NMCOS transi stor 1705A

m@jdﬁn@r&(:cbdlsmg @H@Stﬁgfdé gar Tevsy laycglat?écmtmtua@tcross -coupled transistor
1743.[ 0066 CobeLs ur |
i o SRS BT oGPPG T PR iy The clectrical

catBbdipnt498 HUhOSSET BO lgpdeeﬂiecmaa 20 BA O t}fdl)ﬂlfst BMGB tr@fbistd 401 and the
accordance with one enbodi nent of the present

gatenadestiodd . 407ie ofatheshit NMOS jtragsistor8 7t fsadrmedoby 40 multi-level
co%ﬂgctfolnrtﬁ& Mst g%n?es%oﬁa% léij? a éx? &Irrf‘eﬁglohﬁghleyflé ]1_ stnﬁﬁture 1815, a

connecte as sh ectri connect |
vigalt8é 3, e)f(omhéms@xsmnﬁﬂ) I?MfB 2 sandiust m194@3v1am($2$eac(nde dimensional)

N transi stor 405 are el ecg I Con ected, a
mgﬁ%%vu@ 1&83@@&1 s ot il %iﬁ 3@@ loeizipl gpmnepiony 293, between the
ge&é 9§§tr&ﬁ%§\dofttﬁé1§b%b§(§ Pﬁfﬁ)ﬂrgns@ét&%dﬂ a%'dlé’ %5%9 @E@E&&%OSA of the

common node . It shoul'd be understood
set:bnzd NMﬁﬁrtramsnd@r 495 lsécmmsl sa amétldexaag eomzdBon thalt lmapludes a gate

coubist 155ty orcifpetion) Phlal T ulRis i8R dat B eatg captgst 1831, The

cotiBohode dI&tiEdD @bnﬂé@ﬁ’&iSMSelstf&%e@%ﬂuﬁ@lé@el”c%ﬁneo?% khat includes
down driver logic 1807 is electrically connected to

a diffusionroontaVitEs X, edasé- dtmﬁnsw@aﬂ) amet@l lt étfllﬂTtiTaI18é§)[fb§ﬂat1€;837 a (one-

dlaeg%?l?a[%elt{ﬁc%ﬁﬁgu&’ %o tvﬁeflgl <t I@[ﬁ‘%[egséns gl?al-l structure

18481 aidd 2 WiffidioA Bta@IBAS] TRNEIBOrCHRRA T dige &195rterplﬂdl are shown
down feedback qugtl?c 181 1 is electrically connected to

withia theiesion bawdsd byathe dathed 11n038kL.a termi nal opposite
[0 ?‘ﬂ ﬁg%glt@&] %vs“%%é laté‘fl gfr&?f)gfﬂf‘ ofire fﬁf}? i %@E@nthg\n(’?\gg cﬁ%@-coupled

'S 'co an i-nverter
traowispud 4©f artd‘t@()i n&mrrt darecﬂl& @dnnested|te che dwpbtingde dDh et éd which the

to a feedpack node 03. It _shoul d, be_ undeyr st ood. t ha
twoncreiswpgﬁﬁwﬁﬁmé Aied f‘{%é’feﬂé‘?& topeq Otlsﬂff b&%e P@Bwadirafer logic
190% aaa%?uho(w“ﬁl fstbap. 18@71%@&1%@ VWR1akiD e W tﬂé!Q%ngﬁ&@no@e 495, in

two | D gate; anong ot hers; or any conpl ex
acbmghmefwnhtqncremt{o@mﬁ@it OFfltgmpeesm‘tBnSMWs &nll e»pedrprearlyglc 1805 is

[ | ementation,of the | atch it of Fi re A W
elegThealty cooges Rl pltreet e Stebrd BVER, barblsrasftl Suptie dmon node
49BUIHy11d@yven dirivée o 1@918071§0aecthbﬁlyp@bﬁneldﬁdfw5@§ khe first NMOS
| ogi c 1809, and the pull down feedback logic 181 1, in

traneistor c endyi thi Qm@n@mmdﬁ e Witht the W@B@(m of repositioning the
PMB&WM@ tral-irJ] ﬁoﬁuéldym &Utéﬁee f lﬂ%%l Suﬂ'%g/%o felr rfoggc kpéOS/ 1807

relatlve to the common node 495, the circuit of Figure 19A is the same as the circuit of

Figure 18A.
[0071] Figure 19B shows an exemplary implementation of the latch circuit of Figure 19A

with a detailed view of the pull up driver logic 1805, pull down driver logic 1807, pull up
feedback logic 1809, and pull down feedback logic 1811, in accordance with one
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PMOS transi stor 1805A connected between VDD and the

second PMOS transistor 403 opposite the conmon node
Wa2®9/1T4980 pul | down driver |ogic 1807 is defi nec/bg20091036937

NMOS transi stor 1807A conneche d between G\D and the

flrst NMOS transi stor 407 opp03|te t he conmopn node

emgbpglimpgisofdbe piaserfdneantion. ApereMusin disissest with 1eRBAtcakigure 18B,

B T e —
bdeWES VD&Ensidsthe first FOAAS cansistot 4@ bgioske the\doRinasitnddaelos. Also, the

PulbAVRETBRAN Oy 1 do AHRR OB MO S315iter Gonlgenmsgied between
Gﬁ‘ﬁ) VPRt £30%d RROS LBhsis®r 408 5%%5&% gt %ﬁgo%eaﬁ% Respective

e second NMOS transistor 40 pposite t common
gaﬁ@dlf tHoBM(Res pettanig0fAtaed NMIOSHEnFAMOS 1 8 I i siestanected together at

N I T ———

18@59&%&&1@&% bReechBe séRhe TAIDS! t'ré?ifﬁx%td?fmguidd {# HBRInY&H node 495.
| ogi ¢ 1805, pull down driver |ogicl1807, pull

Theepdlbaownl ‘b?g\feé lago9 803riel dpﬁm:d Up\the ﬁ@é@ﬁa@mﬂsagl B0781 connected
B PR S PGt 87 3 o G LYo B Ry g or e

PMBB gaiisag 18964 id NMDS &emstbm e3(TA hremnﬂédtadsfogb@;gt 8t the node
1805, the pull down driver |ogic 1807, the pull

1804 Hishewld) hsgindenstany, thatnide implegientatigpsal p@é%&@wew jcc1805, pull
ool OE ROt o RO RN G500 Ryl g i 1511

asr éhotvni iat Biguigat 9B hevelenpiyrguin athehieindodiureats, logic dxfferent than that
cross cou transi stor layout, in.accqrdance wth
hgia I%Whiﬁgfmb?e E‘Sﬁ %%&1 et the BW FB AT verHagic 1803, The pult down

| n
T, BN UGB AR i 1.

[087Hclfigae 1 407 howfs aheluitl test]l NMOBt tofatiei $atdr oh@Uiti of Figure 19B
I ncl udes

mﬁ)genéeng%ﬁ %llal%g rrali g% | ﬁ(lztg (ggﬁae ?eafl ﬁiwgug ﬁéch}jte%{ea Cross- coupled transistor

lapdut UGt Wesorddhke. withVde d8bddimnf @D Qhéilﬁ@sréﬁt @R@hdion. The electrical
metal -2 structure 1819, a via 1821,

copbwémaﬂﬁé stveasal the gate glectrods #Qlk of élelmePI\/I&}Sdtralsgsmré01 and the
18 el 8 onnect i bet
gaf &f" %e ﬁ%éAt g(e}h 4% 5{ Ng\?@ltg hg arslsésc on él1 6?’ V\{?st 0 Fnum'level

coﬂﬁé’ctlaﬁ ¢hdt el @Rt @ g@ie&@)hfa@dE904Q5€oxﬁfdlﬁiéﬁs1smpm€tal\m/@ucture 1903, a
transi stor 405 is fornmed a nulti-level connection

vig H805,i héonsadimensigaalp n@éﬁh?a&tfuqlgz 74903, ptvip-180eh §ensndimensional)
m&glt ?Ltn}ct rl@?f Uhi a]gg?elgcon%gl PFE X%gﬁl{cgﬁgonﬁgc’%%\n 4-59 Between the
[ I's formed by a

onmon no ‘ectr Conne 1 on
gatEJd:lédtrdde\AGBAaxf et orahP VIO tram3Glardi®3 aad dthd datkseledtrode 405A of the

cont ac 833, i mrensi onal 1 strucgture
se&%@sﬁl\éoé tr&ﬂsjze@?%ﬂ %ﬁ@aﬂ ﬁwr?s b Veﬁ&mect%%hwmd&s a gate
coRB8P191B, i %&%ﬂensﬁm@tb"iﬁeﬁl m%étﬁﬁawﬂnﬁﬁ@l 5g]ate contact 1919. The

structure fusi on cont act
commumsiastestestrigal eimnedion 4%ds farmed bgr rrmiﬁile‘eﬂl comtvotign that includes

» P55 prGar E21oR CRTErHEtLERHT Pathre JR25RgiFd92s. o (one-
dirh8dSidral\ M@ 2t MRIctud® 192 0SS viROWPI9Ed (two-dimensional) metal-1 structure
1931, and a diffusion contact 1933. Transistors which form the inverter 1801 are shown
within the region bounded by the dashed line 1801L.

[0073] Figure 20A shows the latch circuit of Figure 18A in which the two cross-coupled

transistors 403 and 407 remain directly connected to the output node 495, and in which the



10

15

20

25

30

transi stors 401 and 405 remain directly connected to
t he out put node 495, and in which the two
W@e@ss148Lpl ed transi stors 403 and 407 are posPCT/O82909/036937
outside the pull up driver Ig ic 1805 and pull down
driver logic 1807, respectively, relative to the
POFFRBICHE t@B‘Stqrﬁw4(5c%@r@§rﬁé%PQﬁltﬂWeé Retsitesbeipweap fesrback logic

léq@g arfdl S e wh @%ﬁﬂédkolﬂ cAghh 1%9 Né‘llgrre a‘?%% E,w%%oéonlu’ﬁon node 495,

ctrically connect ed bet ween t
mt acaorgisdeowitd 08¢ ambodimentofmie presenteind@ion PRl upl Gswdback logic 1809

AT S ShEE LSRN pSonnepted SeLueen . o os

P tdawih Re8¥&RPIooRN 181 1 ﬁ@@%ﬂchﬂ?'d&gné&&i Béf%/eﬁ\"\(@ second NMOS
transi stors 403/407 outsid hei r up/ down

trahsistasr 40 gind tbSO@Inllagfi nasleat# 9y eMith ﬂhae exgeptiom ofodkpositioning the

PRCRATMOS Foiigs 401 4R Wity S L nBBVE ipiosic 1509n811

re@XIOERO @ cdrhiMbeMBAE abs OMe Rfrchinef Fatued 20A 1§ Wid sie as the circuit of
Figure 19A with a detai | ed view of the pul | up driver

Figwisi 1841805, pul | down driver |ogic 1807, pull up
[0??@](:1% %g%cio(fryé%h%)é’&é@%g Xﬁﬂlg g#%%lg%%% 101? %9 F%C]létcirl g:%gul% o? %1gure 20A

withueltailed viehs opthe\ﬁuuuq:»l drivai Sopics &5, pull laotvﬁgmver Io@ic 1807, pull up
Fi gure 18B, the feedback | ogic 1809 is defined

fegdback eloginb8¢%: amq §PBr %’QDGfAed@éﬁﬁé@%lédla}ét ViB efFoordmnegh gvith one

bl EVRLAPL AR AORPURORLIRH €990 At by o

PMENS tredishyy 1RMDS cbmwa&dslieﬁmeeﬁ&ﬁe firt Ehm&trmmistdneét(W%ﬂ the common

B Agan RO 98 SoNELBERIErs BT B iarTiE! PRORIOS trnsisor 18114

conh&N&d HeBlechSARA sathd NMNFOS I 8RR 86:01103 8dnd A c®mmon node 495,
connected toget her at the feedback node 1803. The pul

Respeddiviev gates oy thelSMOFb strafefstome BBUMA tand WMIBS t ransistast 6811A are
nd PMOS.transi.s

180 h 40
CoN R AR SR Fog ot 8T LT raBhiie it aes o & rinea by
thd BRIOS ﬁraﬁ?éiéftblnﬁ;dﬁchﬁah&:tMv&érﬁV@llﬁir@rthé 8 6Ad PRI Gh@stor 403.

between the first NMOS transi stor 407 and the conmon

Theopiell down drisgpdegir U80Gds dsfingd by dhPMEOS rtsansistor of807A connected
bl R s gl A0S B 580 07 KB ERIR G B b HBIO8 ansistor

18061& el ensiedr BO7A aﬂ@ c@i’iﬂc\z’eﬂ tbgethice all BR@TodpukO4. It should be
down driver | ogjc 1807, p feedback | ogic_1809

un&ﬁ@tqs’m tbatdammp@ws%penq 9 P‘é“ me ﬁnye%@g%b&m phll doygrdsiver logic

18§ B? ) fedba t%lgtlbg %&E%PH i gur ok 1%41 4 B3 a5 shawn in Figure

20‘Brmeaxemp1am eln uhdr anmodnnem 1bggideffaanFhart thet ,den thoFagure 20B

driver |lo 1807 fe ck I |c 1809
calohs b b QP Hiegubr cubsBekmeb feie T, ihe paBISYT Angen e 1807,
thd B1 SHawabAKk L 18be Vel teay@tovdf febduck %Oﬁm@l' reuit of
Figure 19B inp enent ed using a restricted gate |evel

[00Z8] dtigurar 26T t Sotisr e mBsEvelolmiot ofr thes ilasqlnrcmcmyo@ft Figure 20B
1rqpﬂ%%1??%r %gggﬁaevr\/l%ﬁ récti:c? i gélg evgf lirer(])ht %I‘Chlt@&lll%r grsoss -coupled transistor
layout, in accordance with one embodiment of the present invention. The electrical
connection 491 between the gate electrode 401 A of the first PMOS transistor 401 and the
gate electrode 407A of the first NMOS transistor 407 is formed by a multi-level
connection that includes a gate contact 2001, a (one-dimensional) metal-1 structure 2003, a

via 2005, a (one-dimensional) metal-2 structure 2007, a via 2009, a (one-dimensional)
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connection 491 between the gate el ectrode 401A of the
first PMOS transistor 401 and the gate el ectrode 407A
W@BoovhetoBd r st NMOS transi stor 407 is formed byPEI/US2009/036937
nulti-level connection that LRcl udes a gate contact
a (one-di nmensi onal) al- 1 structure 1903,

a
m@raé 118@@5tur6a2({ldn andip AR §P‘6ﬁﬁl2)01?11§1?§1 clectiigal gemngeon 497 between the
effe tnddORs ol A0S TIPS MhisIPUH and P Wi Rl Bad dosa of he
set0d DN @S amartsiior giib s dbmaddr byle Mai8Aecwd cbhﬂecaeﬂ szd iktes a gate

transji stor 403 .and .th ate electro 405A of th
QD I AN RSP SP %@ﬁ.lsstm%gsb aézdrm ER(F 0B(pe) 2019. The
cGRABE abaof LRk cbﬂ&lcﬂgl? §9§‘1s%ﬁﬁecp&ni ﬁl‘ﬁitl—ﬂe%@ﬁoonﬂectlon that includes
(two-di nensional) netal -1 structure 1917, and a gat
a ghfftaet cooa®. 20He ac(iwmmmnw@wé)l ectalilcsructun n?@@BJ and a diffusion

e es” TS O b de TugSer 8Lt aifemsyidhin e region

béRidad b ikt dadsdaun® 18928, a via 1925, a (onedi nensional)
metal -2 structure 1927, a via 1929, a

[0@t7ﬁbFlauf¢e2M ghrays)a generdlizad kieh ircyitan pdch the eepssrcoupled transistors

| n\/ eb{? 1%@? %?e cgrﬁu%g\;%:d}mgffnﬁh tﬁréan‘@mls%po fgates ?8% 2105 to the

AR ere |on undéd

cdrir@ofl a&hedct% e aﬂ:&ﬁdiﬁce W 6Bk éﬁﬂg:ldlﬁlﬁelﬁ;@’f fHeom®sdndEnvention. As
| atch ci rCU|t of Figure 18A in which the two

previgusly disgpiseds gafesipd the BissPMESD Gansisty A0 and fisst AYMOS: trapsistor 407
art %[brclﬁ‘ﬁ:tdﬁg %&SH%S A4Lho%h v g%ﬁ%ﬁ%ﬁco@ggldﬂdﬁh A?s% %&1@; %ﬂhe second

Cross-coupl e transi stor and are posi t Pone
PEI@Ss itrdesisthe 4me dnduggchiab NMOIS tragistorl 80P asn dleptmichllyd @onnected, as

f eedb 181.1 |
shogmion clsstiedasaneripral st SO shudstr dal Fafroeppnd NMOS

trARBRTRBENE coRYRM Bor W first RA8Sd0&E léatleoﬂ'og ¢ 309 chfimon node
el ectrically connected between the first PMOS

495 diei sstord BMD&manmter 40drand HrsgdSMAYS tramistbr doware connected to

f eedback, |l o . 181 1 i lectrical
o SaghrAREEoT ghei D086 Tbeimot rotg A8 FeeaRa 88 2109 is
elé@HealMy dointhed BXERRIhOArsd PMOP @%héisten 4O akd SecBMPENMYR ransistor
transistors 401/405 outside of their pull up/down

4G5 8'd B lerninglyopposge ghq gommasl apds; d98.oDrivinec gioR L fibde electrically

cog’llgc?%ec{ P) b&h'r:&xgls'éco \ Oﬁ'&lﬁﬁ%ﬁ}g{ z(l)]gt)r 2§%WR§ g'%nsxstor 407 at a

teﬁmﬁpci@bmtd «niplcemmzinatdde m95>fAdidiEmhaaltypihee:bfmwri ndoe 495 1s connected
th a detailed view of the pull up dr

t0|tbeg mpu&g@@e U&Hrqer A8 Tdwei apgrut jof élpecmygt@:;r 188@”15; e]ggrlcally connected
toflagf%%ﬁ’@agk 10882%0 180 Shodd e Qxﬂhérst@gwgheft Gf %%? I@rx{?gg n?ents the inverter

I'n accordance wth one enb
180n wenthearpladdiebypahy lagic fieedbacduch agiactwbidPut Nomeegata,eml two input

the PMOS transi stor 1809A conpected between the
N i“ﬂ%gat%mng%gm 8RY ausPlEx lpgit n&‘é‘?ﬁmn node 495.

[06?\?;&%&1}3@1@%}40“@0‘1%%&9@?@% 1%&%@@#& &wnacﬁl %frb&l?gf Pure 214
N ransi stor 181 | A connected between the second
Wimwma[arlahguegftqﬂthm%wag tbgihal Q?oandxfned’q)@delag%ﬂw in accordance with
ontgfes &(Ci %ﬁ ggfeqsrgsoegi; @ant% hg rd%@?n'g 85815 21‘@9 is de%rr]led llély an inverter
2107A. Similarly, the feedback logic 2109 is defined by an inverter 2109A. It should be
understood that in other embodiments, the driving logic 2107 and/or 2109 can be defined
by logic other than an inverter.

[0078] Figure 21C shows a multi-level layout of the latch circuit of Figure 21B

implemented using a restricted gate level layout architecture cross-coupled transistor
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connected together at the feedback node 1803. The pull

up driver logic 1805 is defined by the PMOS transi stor
waaesAlwennect ed between VDD and the second PMESI/US2009/036937

transi stor 403 The pull do driver logic 1807 is

defined by NMOS transi stor 1807A connected between

lagpyh a_wcewéalfqer withnwass epbadigiest i o 7presgss gevantipa. The electrical

n%og1t

cH G RoioL R EH e ARTALHRAE 48 PR AR s I W3St 851 and the

gad aldotioie 407deroft medﬁtsh aﬂMlOﬂe ttanpieneti7ats dnmedf bpud Imulti-level
driver |ogic 180

up driver i c 1805
Coﬁ‘ﬂ?‘ftloﬂﬁh?té’é@g&fﬂ@ 53669?%“@8551 WRanepgﬂmengxg p@&yﬂaséqgcture 2113, 2
v15029'1§ égénéldﬁ‘@en%ﬁﬁ rhdlalf? S&uCB B & ﬁéf«mbaﬁy%é Hlmensmnal)

ot her enbodi nents 0|c different than that
melabliseu@oB Jdah, el au%@lcamam 2pLe rﬁwte]ﬁctre:ap ud>r1neutpmﬂ493\/lmtween the

s O ebenn A Jane Heapb PO T o AP Gl Fus abEeRie dosa o e

seb@dﬂ BM@B4 thinsik@P 40} ififetdca l%@rﬁh@%@ve@ cOidction @Y lincludes a gate

| ayout of the latch circuit of Figure 20B i npl enent ed
contfichgd 12, reewpidimensienadlemetal-é | stnuamﬁlza%, c¢inil taegatecentact 2129. The

co%{rgér‘? 1%%(% Oe%c%i%atl hﬁ"cgnoﬁﬁ % ?%e’d é’nat B2 fex{.%nc%remectlon that includes

one e resent I nv I on.

a @ifegioni dbﬂtacﬂ@me@t(bﬂéldﬂa%hsi@ﬁhl\)\/@@dﬁaltlhﬁr@&lre 2¢B®Ccd viadE 35, a (one-
401 A of the first PMOS transi stor 401 and the gate
digepgippady e Zastrcturp @ 187 r & (ViR 13 dWerdimenst mgtal-1 structure

21f4qr Eqﬁpa mfﬁ%lo'fwé%gac &Y. oneﬁg&?&g '\xf?ﬁ‘cht 1{3?{5 th(?a VQH%SZ ®7A are shown

gate contact 2 I mensi ona
wiltin uled wg&mﬂﬁﬁ)ﬁdechbyviha dag¥d, line 2(10NALATrmesistoeahich form the inverter

2 T8 e b i et g i o st fing 21 QYL oTigagigiors which
foRRMAS erR@ 4801 TRSHEAGHHFale (EADABGUIRY ISR BRAUPRIL 19011,

e gate el ectrode 403A of the second transi st or
[0&‘093 AparetBA gave a@eacrtahwielatt@EAcwm nt Whlcbéwortdmbihm (403, 407) of
transi stor 4 rmed by a - | ev connecti o
(g AT R b s e DSt b by FanGRRERE bR 05 to the
cotBhéd nddSUOEC il h&ofdhhée Wil ofle Q:ﬂ{b%dﬁﬁ)éﬂt aFt thd Gksent! Hk@ventlon As

conmon node el ectrical connection 495 is fornmed b
pravibesly Hisqwsseds gates of therirsthYIOSrizdngigos 481 gnd figss NMO tranmstor 407

cont act 20 n S C
w SELAEY 20y 0 G 8 DRLONBI B By SR o
PN/IQ)ISn‘trﬁri‘s@smet@} tagd st8hH BWMOS h@a&dﬁlsWrtétOSI’laﬂehaedftﬁlall}n connected as
bounded by the dashed |ine 1801 |, M%)()O?G] Figure 2
shewgwly @e%ﬁ@r%m%@fil 3 Hhei seeqnd; PMOS #Hrsistph 403 and ﬁrst NMOS

transiStor 469 chté‘(f‘?d R tRe ( i 493 éatég%s %pgx)e c%%%on node 495.

onnecte to formtwo transm ssion gates
Dtivieg degitr@20 hoddectBEs]lyi conaextat thabuk the sdeond @MEDD adhsiwot 403 and

of e. present jnvention., As preyiously discussed,
ﬁr@%ﬁ@%ﬁww& 40708 ppRinet apnosits EVSIF chporhRpdE 493 9&%@ feedback

lo élE 3083 &l élEctAQaZlyacroﬁn@dt&P&)rth@ akdt YMOS %ﬁ&ﬁgr 4G5 a&h@ﬂﬂlnm’opposne
el ectrical connection . Al'so, gat es of the second

th@MIBmonarsle 961 A3 palh dowecfoedbaNMB&ut 205 isstletriddly eomeected to
0 RRE NRERS Jai ORI g PR NPoatiabe bt ogsytps.

(0680 AngurbIiB shows an exemplary implementation of the latch circuit of Figure 22A
with a detailed view of the driving logic 2201, the pull up feedback logic 2203, and the
pull down feedback logic 2205, in accordance with one embodiment of the present
invention. The driving logic 2201 is defined by an inverter 2201 A. The pull up feedback
logic 2203 is defined by a PMOS transistor 2203 A connected between VDD and the first
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transi stor 405 are connected to forma first
transm ssion gate 2103 to the common node 495. The

WG 2WONtHeBMOS transi stor 403 and first NMOS tr aPGI/E82909/036937
407 are connected to forma § Econd transm ssion gate

2105 to the common node 495, Feedback logic 2109 is
PM ttangigtor yA0d o rfhe Rl dewnpisegback elogicr 4305ppaodefined by an NMOS
trEﬁs?srt‘&" 9504 A 40hrRRdd SEERBgh NMES ﬁ@ntggsgé%n(f' S Qransistor 405.
rm nal opposite the commopn node 4 Driving logic
Resmd’twes gelee cafr IthmIPIM/OS otnaresctard Zﬂ(dﬁﬂooa:ﬂd NMOS etramstst RV2BDS A are

i LT b o
ethP&dimeRRDRe P _Fﬁlgélc'ZQO@ QBN 66 i8fAnddoy 1 ?10' SRS R af Bfverter. Also,

i nverter 1801. e output of the inverter 1801 is
itshadd bk eafi¢rgtoed thee ot ediet embodimentbatbk pnbde f@dddack logic 2203 and/or

P P ReB SRR 208 et e A RR BBt Shqym in Figure
2mich as a two input NOR gate, a two input NAND gate,
armnlgléot hers, or any conplex logic function. [0077

[068LLFigu 22Cs Blasves @nné&%ﬁwebrl?ywp@%mtla@h o%rql}ft p%@lgure 22B

: I |

B T N

lagaapﬁldmae@'dmdehw@theomﬁﬂbMt aff thbeprpsces entzennon The electrical
i nvention. The driving logic 2107 is gefl ned

cqgionad | befien g ehyapde A A fod dhh RPMS’-& erm.?;sitt@f 4 and the
gﬂﬁfél&%dp A 'o@vﬁxgt fifst %Ql%h a&sﬁt@?%(ﬁ Re ol §§/ AP Ghulti-level

in ot er enbodi nents, the driving Ioglc 210
cameldtmm tRdtG8cludas domitaeiitave d2Wh al(ogg-dinenbkienal) hetal-drstructure 2209, a
| rte ure C shoms nultl :
Vigid Pteal(‘a‘ﬂ‘lc 1"&‘?"}5’86}?‘8 B¢t aé’létﬂ‘%‘“‘fl Pl \é‘ﬁej@ﬁédadg? am’fns‘onal)
mERE1T KirkdtBR At Carldel Blte LANRUD2 8. ClHelR&hia€ connection 493 between the
cross-coupl ed transistorlayout, in accordance wth one

gaserblodiadet034f ofithe sqsond EMOSB mmtolzdtrOB andehepaie teteptt@de 405A of the

1 b ate aode 401A .0of
scppid RN R iae A0 o Py 3% Pt gEiel Bt P o0 B eifees o ot
codfact he2f id ﬁ‘évo%nitétﬂiﬂﬁin%ﬁa@ﬂ sﬂiQLZtulr@ 2019, nd Dyaté contact 2225. The

nul ti-1evel connection that includes a gate contact 2

copmon podeghectd¢akeprnicstien 49 mstfanmer tsta gelthlegelzomegtion that includes

r
Wiy e 2400 ChIRIRRNAL) SLEY SERLISII PR 2291, 0 e
digiensichaly eneil 2l strimnde 2203t £ vi0D23%ta dkd3limEhdonal) metal-1 structure
electrlcal connection 493 bet ween t he gal e, el ectrode

224330t At anecapist PSS Transinkars pdichalosm dhe IRECTGRA04 A are shown
1?1111‘3%5 R 5) g%%u‘ﬁ‘fl )Hh% BEEANFhNYEPAL T ﬁtﬁk@tto g@ﬁ fbrén the inverter

evel connection t |nc
18pataec homnaeithid l%l;egsvn(lloundeaﬂl byeths dashad )mcréﬁ@ﬂlL 1
ﬁ%{] ture 2 7 nd a gate contact 2129. The conmon
[0 ction 495 is forned by a

(0083t - 6&V&hb6<ﬁﬂl@§tﬁa‘ &asstmbtédnﬁtﬂs%% @)nﬁ?{ufaﬁ§ﬁ @4 defined within a
cont act 2131, a (one-di nensional) netal structure

seri@Bdueton ¢lp Z1lgs en@oqhmfédisméln@temam)pammh regagt fouldguee. In this

emz‘t%o:z’i7 ?HST 4 Jéitilslsl%g]ﬁlal ft;tr\é\f) s]tcgt(gﬁgﬁtso eﬁpé%?e i%i]é a first gate electrode

(401 AN&d @ irs a e Qv el of ik Chip. AMees fiest N2dHAhAelara@siSoOM7) is defined
to include a second gate electrode (407A) defined in the gate level of the chip. The second
gate electrode (407A) of the first N channel transistor (407) is electrically connected to the
first gate electrode (401A) of the first P channel transistor (401). Further, a second P
channel transistor (403) is defined to include a third gate electrode (403A) defined in the
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wi thin the regi on bounded by the dashed line 2 107AL.
Transi stors which formthe inverter 2109A are shown

wowrabitesthe regi on bounded by the dashed |ine PADO21009/036937
Transi stors which formthe igyerter 1801 are shown

within the reqlon bounded by the dashed line 180 I|L.
g3t eyl of i s A seprifsN ah@@ﬁb%r%nsr%d@%tlﬁﬁefmlda inclydg a fourth

! S Sn (0 3ate 04 h&hip.0
gégér]ggégtr%%%ﬁ egnt f?ﬁg? s?grg%reegc%ngig%ee%‘}% %e fourth gate clectrode
(406 Ah sﬁﬂsssemndgl}sitchaﬂibd)ﬁrannstbhel%b mnaectncadley o@ﬁﬁectedmo the third gate

h di t .of
CIPRTRR ) e s EEngms CouSant0g L AER Ghatiecach pghe first P
RV st O A TR TY 005l AT hton (40,

electrically connected, as shown by ‘el ectri cal

anglosagend i rq:halmbl trinsistor a9 Bshasf a tragpestecoddiugiiSterminal electrically
traﬂg(i tor 40 (g ond NMOS transistor 405 are

COBPEgy caa?qunS%H% c@g as shown by el ectri cal

[OOM]”I@%hbﬂﬂ H’ﬁgﬁndeTﬁ@ocS@{a@ﬂﬂ sEMSerhb kit 06neA 88 ndRél of the first P
first NMOS transistor 407 are connected to formthe

chapeglsiinsistain(49dd.ethe1 05t Y Qh@én@omiﬁtcﬁoﬂﬂémggw Bxciond Yy channel

tralsnggko? %%%éﬁ aﬁr angcé éo‘ﬁaldrb% c%g I?S M%ﬁatﬁgﬂ? S e respectlvely

nﬁ@&néﬁtecﬁbjf e mirinbat o OppRBtdre elebleicﬁkbjﬂﬁmﬁleat@d@n ﬂ%llelplﬁ 1hls instance,
p feedback logic 2203 is electrically connected to

the ReansipipEs (e Sleceily rcopnepter %paéalieé AR R&ICOBHpersH e one device
CO%‘%%!’Q'&, IS AR ﬁ? firdpPSant¥ ylan dll ndl tﬂﬂg ?qg@gﬁ’t\lbg%iaﬁnel transistor

selectrically connecte sécon

(407 ptisd stond B@baatel eransiston @8B), app dsd seeontch chanma riransisker (405). It
495. [008 22B shows .an e ary . :

SHOHE] R ogcecharat SRS REITHC Fsis sopergli o form a
1§exgﬁﬁl?sﬁs!t&dofvﬂh€\%&fs chiiSled iladdif6r l: radd JoantdeutRied t&/Bchieve a
feed ack logic 2203, and the pull down feedback | ogic

degzebdrivensteogridatic gvntttingiser.embodi ment  of t he present

PRSP B a0t P s T AR NG R 038,

fodﬂﬁ '(W)%t@el@d‘t@ﬁei [sad$insd @ eﬁ&%ﬁox@ﬂ%}%ﬂ@@rﬁ@éﬂw%me electrode
DD and ‘the firstPMOS transi stor 401 he pull down

tra‘cbsdwab les| dsag¢rd:>692\@5h iregagd e Heghre . dhe mvwef 104 g8tcselegirode tracks

5A ofolnls
e %r anascross éag pev%gcgsf\ggg ?hl?\P gaéfeggnglﬁé@%@pect to each other.
Alsb 2inSh&lld lbe 22034080 dhdidaXh bf drsfirst @01 22 Medomr @07A), third (403A),

connected together at the feedhack node 2101. It
andhourtl (BE5AhdatesElsTEPden £OTTEIPOBEN Y 2:PRIHAR it Eospegiive gate level

feite/detBed %&A%%g; le@@f‘fegﬁ e]dﬁgr%lﬂ%ﬂa 1.IFagh ga@tla%f fdaRR0is defined

an |nverter e understood that In
withiih éts gem‘de\zhl lﬁ@mlrs ,laytobEchauhdal wifhouephisaaKy lcogfactir@2dBther gate level

g ol g L catherk onle 2202 Con bR Cell e L
fe{ltng:slltJ/mE IcHhHR] %Za@sm%w?th%l%ﬁ LAY @iecﬂr@d&?z{ckoindtc@ﬁ"esponds to a

[atch” circuit of Figure 22B inplenented using
layas regiot ddt gaends alopglthd giyeugate ﬁl@hﬁm@dmk@nd perpendlcularly outward

in oq%tagl? éﬁ%«%’sgl?%gﬁ?ctt%)%n (Iﬁﬁtt % gl 2 oglﬁl én 8 qde np acqishatrgy a chest of either an

adpicefit gat€ alectrode track or a virtual gate electrode track outside a layout boundary,

such as described with regard to Figure 3B.

[0086] In various implementations of the above-described embodiment, such as in the
exemplary layouts of Figures 10, 11, 14C, 15C, 16C, 17C, 18C, 19C, 20C, 21C, 22C, the
second gate electrode (407A) is electrically connected to the first gate electrode (401A)
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connection 491 between the gate el ectrode 401 A of the
first PMOS transistor 401 and the gate el ectrode 407A
W@BoovhetoBd r st NMOS transi stor 407 is formed byPEI/US2009/036937
mul ti -1 evel connection that j;gpcl udes a gate contact
2207, (one-di nensional ) neta 1 structure 2209, a
thyqugh 25 i‘@PSt epeJeretigal ﬁ@ﬁ@w&q{aqe)ﬁnﬁwaﬁhmza@t ¢hiR ek othon than the gate
o]V ARd2 kP fouth( @f@ff@&@ al))is B Rical LHRE the third
e\ge '7A‘ ﬁ}é;sé)ugat cgntcact 5219) 1'?’he ellcéac%rl ca ?& ¢ third gate
clenrode ¢#03k) hoQughedtviessh onbelagatical edretcoodefid@Bkitbin ahechip level
gecgnthMﬁB trei‘nsi stor 403 and the gate el ectrode 405A
otB¢r h9fthe SASHEYSUOS transi stor 405 is fornmed by a

[OUB*QtFn T 81Rk iSRRG RAs tcﬂfaihe 'aBS‘lféJ@&@rlﬁecg%Bod—iﬁﬁhﬁ%ch as in the
a (two-di mensional) metal- 1 structure 2223,

exan@éme lwt atFigped3, mib thoperond rg@@eeleqt@@l@ Q&) and the ﬁrst gate

el?qilgge?é] ll%}aaéfg %or'm%d orjng?\g; gg o%ft\tgy gha? nt6(|1 Wthin a same

gaf OReeldicRASIa0t | chamRl eat &x(ShdsUdbny @sﬁ-’@@:%at@el&cttﬁad%lﬁlk over both
a (onedinensional) netal -2 structure 2233, a via 2235,

a p typsndLiBisiBrsEionainy ane dyne1difiupign ragien 2ABd, tharfamﬂﬁ gate electrode

(4?%%&%?%1?%%%&0\9% e&%ﬁ%o (e ﬂ?ﬁi gét?ﬁZec%H{?g dd?l h at least one

elédngcal asikdtdr idefnaPWithiAlany ?Ehl@l’l@\re?o bﬂfeﬁ th\@h rtlm‘gaft@rem:lt he
inverter, 1801 are shown g i on nded by
(0DFR) Taceaios | mplemasppions [Ogﬂd OO Eﬁ%‘g‘ﬁﬁﬁht%‘m as in the
I t
cgﬁ%ﬁ Jé llfll)g’tu %(r}ﬁ [ gplg glfszEJ{h the SE&)q)i%lsga@fpM‘%tonéf (%ﬂ&j %d){he first gate

ned wthin & sem c¢ uct or
elddtiode é4ﬂj®‘dlameﬁ11meé fioh aI§tst gatedeviehfepture that tshieﬁeghwd:hmca first gate

le{z:elil guzgt}u& ' yov(t Zg%\iu)mql gg%odl gta oBglan}éng g@teae?c?o?rrogf tr&g]f gver both a p
tyﬁé @ﬁfi{s%ereéﬂ)glaﬁh el bprdiiffision Slich. | AUEbof theTBughiglte electrode

first N channel transistor (407) is defined to

(40%) mﬂetha tlsebgﬂwelg@trceieéﬂ%‘t)rm éorped fmym @ e¢done @atiereich écature that
55 S0, bR B e AR OR B0y SRS ons  scco

gatd @edtrddeatakly oc@bdEc paydeqiiffion fdgidn Gdtad relypelifiddn region.
401A) of the first P channel transistor (401)

Hﬂe‘?ne émb@b@wat phe ghoirfetleseribads gate glecte %)crqsg-coupled transistor
I rd
cog?l%ﬁ (g gtgﬁglp?eé{l/&l:t {xg.l%pﬁﬁfelr er?ak[r%dﬁo gtﬁaglg@lssgn'\gates This
emihﬁllimait 1§ [lal?.ﬁ"ateﬂ @i pird ®56th regard ed [Flgniest bi-i idhublie embodiment, a first
faurth gate electrode 405A) defined in th ate lev
cogfigpighor f ppultripy 1%&@% atseelsvféle{ﬁ Yo 4enIteAtS: §% g flﬁéep channel
rREERR 4N Cg%ﬂg‘teéontﬁ angibs L2 puli4dh o 10%1@@? élgéhlzéﬂ connected to
connected to the t |rd gat(geectroe 403A ﬁl
the eftrendN Rhedeh rteinsxtstoar(é[)%)l; or séma)conﬁgdraltibundl pyll—upabglc (1405)
of.t e firs annel nsi or .(,40 first N .
&1 OPPS %"1 ‘Qtt ¢ S48 %;’ ¢ %‘S‘%‘;Ahﬁ?slan? AaRLdiegpiiguration

Q%wrﬁeghcg 4 41 RirfchRy B&{nektreé 'ﬂ@th‘éts@c!onﬁ‘}@ 5ﬁanh@15{ra?151stor (405).
reS ective fusion term nal electrical |%éc0nnect ed

[%Mdndbwmwnbd @m(on@l@)enw[ @b@g}lres t14Bhandl bﬁ he) g reonbgigration of

pu ﬂgaf,] hog'lc fl%@ﬁ% n?e ne 38 ’thl{cﬂ% Gflapn "t ng tor R??Jl'A) cF the second
cohfigngiist of plIF@dyn Idghe(1968)08 deﬁlcﬁlﬁ@l’m&ﬂlrd N channel transistor (1403A).

Respective gates of the third P channel transistor (1401A) and third N channel transistor

(1403A) are electrically connected together so as to receive a substantially equivalent
electrical signal. Moreover, the first configuration of pull-down logic (1407) is defined by
a fourth N channel transistor (1407A), and the second configuration of pull-up logic (1405)
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transi stor (403), and the second N channel transistor
(405) can be respectively inplenented by a nunber of

W@ e@ps1w8drs el ectrically connected in paral | ePCT/U82009/036937
this instance, the tranS|sto that are electrically

connected in parallel can be considered as one device

is cditingd ondifpgth & éli‘&l“ﬁ%lr trggpsistere(1#0p 44 Respretitisegates of the fourth P
S t {
ol rfsiond (b LR KA N SRR Rk SAPIIROIN) aps gtectically
ccmee@erﬂtolgemhaml to recansi asdubstax(ttbﬂ)l&)eq uivhleahdedtdedgignal.
estood t el ectrical ,con tion of [tiple .
(O P e o bpdimsSt e Gho T grR L ot e ey Sregppleg transistor

cdn'ﬁ%m%h@ﬁsas GRUP 18 dnipl@fal St Aul&NBEdrIvhald BRe Ga%ﬂsrgﬁsmn gate. This

utilized to achieve a desired drive strength for
erghadementy ignyhsirated, ir] pO85Jith regemdetoegudi dénin, tmcmbocﬂlment a first

cohEpekof misadthoeBE Qa0 S fodtehicly ihutrtRd pnfirst P channel
trésRAG (30Y), affirst unFeratioh IPud- dﬁ&ﬁﬁdgﬂﬁg mﬁﬁél%&rlcﬂwcbonnected to

as described with regard to Figure he nunb
thg sceonsl &t tchas! ttragsikior e&@@noﬁnﬁcmgsdmﬁ@g dagie (Ilé'Ob) 19()f€1€Ctr10d11Y

co'ilngq%gdq{oﬁbdtﬂ t Pe%&% %’eclhﬂ gﬂéﬁgtop Qzl \50%%\ c}meesﬁl%f N éh%ﬂn% ftrans1stor

e un eac
(40Me first (401A) second (407A) third (403A), and
fourth (405A) gate e] ectrodes caorresponds to a portion
108721 ths peamlyry eaﬂipélmeé\t/@ Figusa L/, G isheantig b ogpull-up logic
I t te. |
(198%)5is R¥fea b MG § BB GABRAG, (17PSKR A e (i Fonfiguration of
pulllagoount legha i hElS) \is tdhﬁnﬁd pysthael Nychaomd] acinsiagr a(mmfhﬁe)r Respective

at evel, feature define t hi 0|n|n
s T et SR ot o2t P g R e PardRich (7054) are
eléc@ﬂ@all‘lgl SRRARGI 1ok SthaSROL t@tr@&Mﬂ 3 Qulﬁtﬁhﬁl@}n e?ﬁ@zﬁemt electrical signal.
el ectfode track and corresponds to a |ayout region

Alshydhe e ahigsgdpgingl 1He lugdaﬁelnd Qmae isledet (1GABALr ack and

ndlcul out war irection
O R Bl M brieris R BRe B ofl GEBLESfea transistor
codfitbin@fioly 1adjl &criilegaite lelch (htafn(ﬁ? ot tFaAGikiseon atek I Thidkmbodiment
ate el ectrode track outside a |ayout boundar such

is liustrated in perd WikhtRgard daFigures IS-Hude tmsemped;s@}l¥ Ipgll-up driver logic
(1%’% i Eﬁc 1{591'1 Sg@ﬁ\tegttseh ?&nﬁ} osfecérl?ieP AnNEr Pﬁ?s%#r%&?) pull-down driver

he exenplary layouts
logit g(lJBe’S) ilsOeledtiwallﬂ@gnrﬂfﬁ@d ﬂD?fl’xe ﬂiFﬁN(lc&@nnel&@ns&f&l (407), pull-up
21C, 22C, secon ate el ectrode (407A) i
fegdbagk }qgécaﬁ@swrﬁkm ytenpg ek ﬁor'g? ﬁg%{tPeclanaelt tFaggistor (401), and

pu W é”wd@%l‘%h 1&¥ic l(‘f@ lt) %ngleetlrﬁglw 'c%ﬁ‘illeﬁ:?éan %é) econd N channel

n any | evel ot’her than t
traneig@r (4OL§r)dAlthéleflamhuimlg@sanahemarddi&()lo 4@51@12 ansmput connected to

(1 5SIRPh TP (43 400 B QUAPY) SEm ety Pt A bE03). Bach of the
putiafp ﬁ%@bé@ktlhilﬁ @9@9)C§]idppdlﬁ8&bn qédushckt PR El@qlﬂ?st &onnected to the

Ievel(dg n various inplenmentations of t
feerlbodienaisdd89Ped enmbodi ment, such as in the exenplary

oA s e I oL PR B08, B84 Sy T g aviver
logit @N3CE) 4 a@t@dg@t eiifvekhimat tiﬁ@xsttchﬂ(tl 805A)1I ehd medpull-down driver
logc t(?ili0n7) is deﬁned by a third N channel transistor (1807A). Respective gates of the
third P channel transistor (1805A) and third N channel transistor (1807A) are electrically
connected together so as to receive a substantially equivalent electrical signal.

Additionally, the pull-up feedback logic (1809) is defined by a fourth P channel transistor
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gate | evel feature layout channel that extends along a
single gate electrode track over both a p type

waledobuasiodh regi on and an n type diffusion regiBeI/USI9A9/036937
the fourth gate el ectrode (49pA) is eI ectrically

connected to the thi gate e ectro qgf{OSA) t hr ou
(1500 Rb et Bcrel Gevs 1 Eabreloremie 8| Qelei deiiets oA osAy N channe

AP
tr%rgrs?og J%ﬂ R@ ﬁcﬁa{;?gaﬁééqﬁtgt@tﬁguﬁ gsielaxgq[g ?x?s%sé%ﬂlSWA) and fourth
Nec’daonblntems;stcsu(dmm) are theriexlgnpbaregtel apgetha alf thiei fpadack node
%6 both the second gate el ectrode (407A) and the
(8Pt gate el ectrode (401A) are forned froma first
[0@95]%' &Yee lemf)&ﬁhiéﬁﬁ thé %Boﬁédéi@ﬁbé}? gatdi élgﬂtlr(‘)d@ cfrd)srssctouﬂléa Qransistor
l'evel feature |ayout channel that “extends al ong a
conifigstatigat & ebaktte odeplemantk aoxh;ch blovinga tth yrp@mlssmn gates. This

crbtd et R B el URE Clagay Hnah i Pinedent, arving

1o?@t(21 f)eg El%@t@l@alﬁ)ﬂf&ﬁﬂ)ect&ﬂ & b&h l’t@éisefcbﬁﬂTP %h&rﬁﬁ:@ﬁdneﬁl@étemm) and the
evel eature that is defined within a second gate

firseDNeshanael wansistary(G07)- ¢Hem fetdbapialogis (HNE: 1Sa¢1@¢fglcdly connected to
bogﬁ;fl?epﬂrsg %’t ?}éa%%l%ﬁgrzgl%%?or (43?}kan%\/§1(r§ s? %% gn&raéxaefranmstor (405). The

la{c@@BHer Iuli‘clmnae adirxddverent] SMMBa\&b@mn@&S@o’ﬂnbﬁdd goathe common node
el ectrode cross-coupl ed transllést or confi |%ﬁjr ation i

(4dskind an PH&H% resecigd o2 fepttese mofg i g ) -nbhe ook degis(2109) is
elé@ﬁ@ﬁl n ct@mgdthﬁgéqgaﬁi nloliﬁiﬁf@i ed, ik @%ﬂ'x%\%}{ rQrSnPodlment of

egar i gures i's e odlnen
Figomef 2 1dR) rthe idoivirgf logid (2101) isodéfnef 104 )secamdeineetteri @ADTA), and the

ne ted t t P.channe] istor (401), a
fepqhAck e GOk e ety £ tatrier (HIPR (1 507y
[089&ICh" dnféalzrlnMO(ﬁﬁﬁﬁﬁ GhedbbR-dderifdd gite Nl&'ﬁ@ﬂ@ Qkoss-coupled transistor

transi stor 07), a second configuration of pull-up
colnﬁgunatl(nl m&z)%d & woplementld ftchdwriegtond trapsmissios gatendhip embodiment

is SARBARR ihof B et i 88, By HEEPROoERRAL ARle B8 201 s
elédaﬁcasns;rcc@ﬁﬂeo%cpda%ﬂe{hetse@malFsmhnélét%kmt& ga&g]andi fhet 6t N channel

parti cul ar enbodi mrents of Figures 14B an t he
tranisister (4NF Alsar Bl v f@ﬂb?}‘lkl Ipgig 22 @it cleawoal]y panngeted frothe first P

chQXneéft hélgtg F@O‘i?a&ﬂﬁ gjlull af‘fa‘?’cfbggk fo]g40 )(f-algﬁ‘g%§41ﬁ/ connected to the

secona con

seclafd Wetarael &aﬁﬁ‘lstﬁld(mﬁ): ﬁal neth furthies lr&tualbs & 1¥Q3MAerter (1801) having
Respective gates of the third P channel transistor
an(ippw eaNneayl torhe aowneﬁ aAfie{49) apk it pYPUY cPaBaAgd fézraefeedback node

(22%@0536{110@1%';%(1 C@J‘qﬁa@&ﬁ ng?éit%p 228 RAf dRv Fe%&tbééﬁ 16%10 (2205) are

stant1 al ui valent™el'ectrical signal. Mreov
el¢dtrécafliyr csd;nnec;md itguhatfeatbadd npdd I(2 ddwnId dgi exa(mplam) embodiment of

Fige 28 shcRunei guF 40200 ke 815 Sogichyarsaypall Ao, te
pullefp REShaBY 168id Q‘Q()ﬁﬁs Beﬁltf@rﬁ'&ﬁc{ th‘irﬁ@é’daﬁﬁ&&raﬁé@t@?’&(BA) electrically

Respective gates of the fourth P channel transistor
copnerpsihetaneh theirsthP letmahtmmmstqra(ﬁ@l)smﬁrth@ fergpagk zode (2101). The

lectrica onn 0 s .t ecei,ve a.
ool G Bl S TR e ] Rl 815 F Y oBafisier 2205)
claitcBfAhe@ed betiveen aARO¥Y&0EHE ¢ Ichidedl gahgstet eMlS) amla the feedback
Cr oss- coupl ed transistor configuration is used to

nqdﬁﬁ nt a nultiplexer having one transm ssion gate.
[O@Vﬁt should be understood that the cross-coupled transistor layouts implemented

within the restricted gate level layout architecture as disclosed herein can be stored in a

tangible form, such as in a digital format on a computer readable medium. Also, the
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enbodinment is illustrated in part with regard to

Figure 17. In this enbodinent, a first configuration
w@Roopai4esup 1 ogic (1703) is electrically conneR€BUS1009/036937

the first P channel transistg (401) a first

configuratjon of pull-down Ioa (1705) electrlcally
inygiwcesgripest hﬁ@lns@@o'?ﬁd ebedis ﬁéwompa%rg%déb e(gqisyon a computer

re@@éﬁl%dﬂﬁde‘”ﬁh@%o}n Bef r{%a@thQ@ ddfurft i S rda@ﬂi%é;@ Qé\g@&ﬁgfjcan store

secon annel transis
ddta rvatticiN cetn a:hﬂehftd:rrbfnseadtby a( d@ﬁ})uter[ 8002h. Erarhples of the computer

reBAORY BT B TR v e o S erasefFA e tragpnly memory,
rahﬁ'd)rﬁﬁiic&ﬁ By, CDaﬂéM%t eD-RY/CBRWsahfhghiif ?ésStand other optical

configuration of pull-down logic (1705) i s defi nhed
argl nhiogtidal cdaimnesdrage a1¢8109$ of’h¢ 1cpogmyer R@é@é@tm«bm@acm also be

rd P chanpel transistor 703 and, third N
RRRHRD: et ey o Sousisf CpEUEH sl 157 Qs bty readabi
cddegeétbRE a8 @ erscutcd ih QWRitNButad fghishant i al 'y equi val ent

electrical signal. Al so, the nmux driving logic (1701)

[0088l0ARy Bé dhebgpaapiians isserthed (heran ty fompparjof the brvention are useful
m%ﬁ?&edbxg%&i ns! Jf'? ﬁ’lQ’gl.Yt? ndaqg'& ¥él$gsdtog§§&/1gé (?rcénr %pi)%rattus for performing

Cross or con ura

thbmbMﬁMHsaThatapﬁarb]tasflmtgf B specdiBnt@siradted ddrethe rEuised purpose,
enbodi ment is illustrated_in part with regard to
sue (A% PSFERl YIPASH CORPYLeE, n%@prf’eq@ped 38113 Shgpiaf prgpgse computer, the

T A 308) o] AL P e e SSGROR v o

partl80hy specidl prpasecahily stcld hoieg tcephbi@of h;mr:ﬁtm@for rtshe special purpose.
hannel t ansi st or 0?% pul | Eg feedb 1 I

Afiggooly. dhEPauTI Tty % bickersed BV ecsihHal Fripae gomputer selectively

ac%k}ate& edr E&ﬁfg]wﬁkédt 8y 4&039 m&8 dcd%ﬁdterd rdnRe dRAGK il 98 Gomputer

trically connected to e second N
mcmann eahchter emabitanet oyed asx)stwomkswhem Heta |158Qb1hm¢¢l evcudte@t\a@rk the data

mi %{%&rﬁ%egi gfé%r)c%\éwg snor}J {Woggg%gg% glgu {1 8f %omputmg resources.

Of) dnﬂic&nﬁ&ﬁﬁleﬁﬂ;aﬁ&he preRét 1ﬁfferit1|aﬁ dablalsoue fiefdbagka machine that
ic (1809) and pull - domn feedback logic (181 1) is
fgﬂif@étdé@ frgnone skcigraethensidls. Theday mayogpwpent gn apicle, that can

bete li(?gr exﬁ%&l %sgﬁggllg{:/tggﬁin § 8&{1 agg %ge% gnl%ﬁgl ?%glgalagéqgatgﬁxe tgmsformed
da?a edhahﬂﬁimé t R8s ibstvisuallt 36E&Ed oamddm;ﬂﬁy, ptﬁrhsedﬂn\glthérphyfabal object

gic (1807) is defined hy a third N chanpel
th@trrgﬁslisSffw t%q@msﬁermaﬁ@% BE gtpy Ehqglpnséorgredidai ¢an; hegpaped to storage

geﬁgﬁﬂ by &rﬁigﬁ%.géipgonﬁ;@ Bt enatid tﬁ%‘ Lo ERRBN&piction %f a physical

tranlstor are electrically connected 't oget
anslotaagibieo obﬁcteduesoanes ainbbdinteints, [the equiptddtent cal bctperfoahed by a

prt)g_egggl) Ip§u tfui|1 %g%lqlb% té‘l%?pg ul ﬁg%ntfé%}e? ?’gl%kthela ggtiacfrom one thing to

anbﬁéf‘s'sicﬁlorﬁﬁrﬁﬁggme nffihds h@dan@: |prg&éé'§bdf Q?d&ﬁc r | B8HeCmachines or
(181 1) is defined by a fourth N channel transistor

prpcms_ors\)hat Rers pe connestegatves a abtvdik Fach maclPne pamtrefsform data from
nnel transistor

nes I_oirs gh“?ﬁ é)lsogne% aggclaflo :?3)2%0@8%0 @ a4, SAY g%fl?{% 03 oratgﬁetransmlt data
O\feﬁﬁﬁbt%kk,fmﬂﬁay the result, or communicate the result to another machine.
[00100] While this invention has been described in terms of several embodiments, it
will be appreciated that those skilled in the art upon reading the preceding specifications
and studying the drawings will realize various alterations, additions, permutations and

equivalents thereof. Therefore, it is intended that the present invention includes all such



(1803). [0095] In one enbodi nent, the above-descri bed
gate el ectrode cross-coupl ed transistor configuration

WO 20008608t 0 | npl ement a | atch havi ng two transP@CBEEE9N9/036937
gates. This enbodiment is ilkygstrated in part with
regard to Figure 21. In this enbodinent, driving |logic

alteratippp, dditiqns cpgrmaitgtioys, @B saeivalgnis ¢s it withiveths éue gpiripand scope

g .transistor (403) and the first N channe

of BERNRhb (407). Al'so, feedback |ogic (2109) is
el ecthucaldymednnected to both the first P channe
transi stor (401) and the second N channel transistor
(405). The latch further includes a first inverter
(1801) having an input connected to the conmon node
(495) and an out put connected to a feedback node
(2101). The feedback logic (2109) is electrically
connected to the feedback node (2101). In the
exenpl ary enbodi nent of Figure 2I1B, the driving |logic
(2107) is defined by a second inverter (2107A), and
the feedback logic (2 109) is defined by a third
inverter (2109A). [0096] In one enbodi nent, the
above-descri bed gate el ectrode cross-coupl ed
transi stor configuration is used to inplenent a |atch
havi ng one transm ssion gate. This enbodi nent is
illustrated in part with regard to Figure 22. In this
enbodi ment, driving logic (2201) is electrically
connected to both the second P channel transistor
(403) and the first N channel transistor (407). Al so,
pul | up feedback | ogic (2203) is electrically
connected to the first P channel transistor (401), and
pul | down feedback | ogic (2205) electrically connected
to the second N channel transistor (405). The latch
further includes a first inverter (1801) having an
i nput connected to the comon node (495) and an out put
connected to a feedback node (2101). Both the pull up
feedback | ogic (2203) and pull down feedback | ogic
(2205) are electrically connected to the feedback node
(2101). In the exenplary enbodi mrent of Figure 22B, the
driving logic (2201) is defined by a second inverter
(2201A). Also, the pull up feedback logic (2203) is
defined by a third P channel transistor (2203A)
el ectrically connected between the first P channe
transi stor (401) and the feedback node (2101). The
pul I down feedback logic (2205) is defined by a third
N channel transistor (2205A) electrically connected
bet ween the second N channel transistor (405) and the
feedback node (2101). [0097] It should be understood
that the cross-coupled transistor |ayouts inplenented
within the restricted gate | evel |ayout architecture
as disclosed herein can be stored in a tangible form
such as in a digital format on a conputer readable
medi um Al so, theinvention described herein can be
enbodi ed as conputer readabl e code on a conputer
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readabl e nmedi um The conputer readable nediumis any
data storage device that can store data which can

W@ b@pasfoser be read by a conputer system ExanptBES2909/036937
the conputer readabl e nedi umgncl ude hard drives,

network attached storage (NA read-only nenory,

random access nenory, CD Rs, CD-RWs, nmgnetic

t apeg, an 91t0|§§ ko éd (fﬁlnm%g {161? as!wtﬂﬂt g gﬁ&ﬂﬂﬁctor chip,
devi ces. The conp er readabl e un1can al so

cam@isingout ed over a network of coupled conput er systens

so that th uter readabl e code is_store
o e LB P| Raod MEp TR e i h 22 @éﬁfygpd%ﬂsfa ‘@g ip gegate level of

a@Rprations described herein that forn1part of the
I nvention are usef ul machi ne operations. The invention
al soa figdt Y ebarngl aan!sasxbx: scbdingna apqead sgaiss elecirode defined in the gate

RN i T2 N, TR ——

cladiridalSRRGhetePIROGRt EATRKERSde MBE fifke PicR@shedFramkistor;
speci al purpose conputer, the conputer can al so

per foperond Meghanpelcisansistny, inglpdige anhirdegate plspireste defined in the gate
[ that are not part of the special purpose,
b%ﬂ%ﬁaggﬁﬁ bei ng capabl e of operating for the speci al

pur p@%ond\N etanadli tvaisigtor timdudipg a bt gatdRYechdde defined in the gate
processed by a general purpose conputer selectively

1ea@tqf\;h% bipoWhetsit theufoarh isplegriectide oh the &%ﬁ%ﬂ\b?hannel transistor is

L b T R T
net wehdeeinheachl af aherfipsb @ cmanumeé smasistoy, foshNrchamm mtaﬁmstor.; rsecond P
t he net work, [ resources

f conputin
%@@ﬂm‘fﬁ@reﬁ%g?%ﬁtlﬁ G éraﬁﬁlg@éﬁlﬁ Pripabetis Qysion terminal
el@étﬁ@al?&oﬁﬁédté@t@ AdnfndBedlene that transforms data from
one sfate to another state. The data may represent an
ar t i whereintdagh ot the fbst, smné,stbiﬁd,e@dd"gmah] getk ebactrodésccorresponds to a

sj.gn and el ectr I i {.e da
petich o Argertg ealedthsf Falpe JRERPLA R a8l eyd Tiatyre vout channer,
arfepi cted on a di spl ay, representlng t he physica
object that results fromthe transformati on of data.
The wheipisf eachegpteldevel dawutseissdeftngdt witkinoitggate level feature layout
r a r e
cr3GRG: Pl Rl AUEo P B BTk R loPh RRRRL RudlBd within an
m@&hﬂ@@@wuewﬂﬁﬂmnemh©dtﬂemha, the mani pul ati on can be
performed by a processor. In such an exanple, the
processor thus transforms the data fromone thing to
anotfier. fitd Libsd Wbl trarksor BBHAASHGR i RSORRBAGK or chip as
by one or nore machi nes or procesSsors that can
recitainieacdlaich d)vwhemrneetchmfkhe Easth seveod,i thedcaml fmlahsgaber plectrodes is

fro ne state._.or t to a an. al.so
aciest s S Alon 50 S tnyihst B bits Sliviroia fradkhy whaRi g umber of
gate E'l%&ti‘&fel?racﬁé §ﬂ|e§d’ adrB& the %H!etlevé? lof GIRTERIR 6 @tpﬁra'llgﬁonentatlon with
result to another nachine.” [00100] Wile th

refpeoeioteadnothes been described in terms of severa
enbodi ments, it will be appreciated that those skilled
in the art upon reading the precedi ng specifications
3. The cross-coupled transistor configuration within a semiconductor chip as

recited in claim 2, wherein each gate level feature layout channel is associated with a given
gate electrode track and corresponds to a layout region that extends along the given gate

electrode track and perpendicularly outward in each opposing direction from the given gate
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and studying the drawings wll realize various
alterations, additions, permutations and equival ents
W@ b@paofes0 Therefore, it is intended that the pPEBEN009/036937
i nvention includes all suchalgerations, additions
pernut ati ons, and equival ents as fall within the

el§?ﬂ0rdiettr3é?ﬁdt°s% Shpsesifo t%ﬂner AU eAdiaceR. 2aph glecirade |traf>1ﬁ@a a Virtual gate
elé&rcﬁt'eﬁ'ak@oﬂmd@acl }}gd transistor configuration
sem con uct I'p, conprising: a first P
channel transi stor i ncI ud| ng a fi rst gate el ectrode

defined i ate level of a chip; a first N cha )
tr aribi st ofhg ARFUERIRFL TR cop IRurapn i Piya SaBRORggtor chip as

rel:i@ecf Hec188H @ WRYEIn lﬁfth '%ﬁkeseegﬁ@gat%%ﬁ'b& LREhe anonghiOafkbirode are
el ectrode of the first N chanRel transistor is

foghedt tiroint al single gntn devadeaturet thet fsi dedinedatithie Iaesameogbée dfvel feature

oy bbbt PR e PReR el DRE O AU B f o ifusion

rekAd@ a8abe nltgyedifbion rédiéan@ second N channel
transistor including a fourth gate el ectrode defined

i n tWeergiatthe foyib) gatstcleqtiode ks gectiippdlyeionnectesl g third gateeslectrode
thg({ ?ﬁ ta'i ?e%g ﬁ%e élgcecrlgaq & egglf I {E;gi'ﬁ?ﬁ :\A?gﬁr?%?y &txefo {:hlk)r e c?é og}er than the

ri ca connec
gdtdRvelecond P channel transistor; and‘mhereln each of
the first P channel transistor, first N channe
transistor second P channel transistor, and second N

changel t @yéﬂog -Bu M%&sfsﬁﬁ%%ﬁgyﬁngﬁ fvsfl Q%ﬁlﬁroﬁh r chip as

el ectrica conne to a co n node, ereln eac
reciftedt inecldinr 3t whareindwdh thehiecohd gatel efeotnoddlargiatﬂle first gate electrode are

gL e SH6 S50 B T 0 8 B e vous

cHaBYQ l!ﬁat“e'ilﬁ:'ﬂﬁ? hlon?@dfﬁéhgitg bRcREEN AL ek BYE a f)%ﬁﬁé"&?fu's@n region
defined within iTs gate |l evel feature |ayout annel

angli anholype pifilslodabglyn,mdt acting anot her gate | evel

| ayovtembic il 3R RE 4R fit Féfigode Rt Wifred rom

a §RBhd GME ddviePleatird thalisleH A WRAMUCIOINEHItO 18] feBikd RYout channel
in claiml1, wherein each of the first, second, third,

thalrextdngs plong gaaceons] gaie Pleeieasicitenck evprirhath o o tae difisigngpgion and an
r of gate electrode tracks, wherein the
Q¥R S 00E

e el ectrode tracks extend across the gat e
| evel of the chip in a parallel orientation with

respect to each other. 3. The cross-coupl ed transngtor i
conf® gur atheoFrosi-¢avpledaransisios srafigiation W“]E‘ma% semiconductor chip as

recited in claim 1, wherein the second gate electrode is electrically connected to the first
gate electrode through at least one electrical conductor defined within any one chip level
other than the gate level; and

wherein the fourth gate electrode is electrically connected to the third gate electrode
through at least one electrical conductor defined within any one chip level other than the

gate level.

7. The cross-coupled transistor configuration within a semiconductor chip as
recited in claim 1, further comprising:
a first configuration of pull-up logic electrically connected to the first P channel

transistor;
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recited in claim2, wherein each gate |level feature
| ayout channel is associated with a given gate
web@otitwese track and corresponds to a | ayout rRQI/O82009/036937
that extends along the givengpate el ectrode track and
perpendicu%arly_outmard i n each opposing direction
f r ond {1 cefifiamatipa f dudedorarlesicreleakiqadly £0Bnssicssp th first N channel
wSlsishgr an adj acent gate el ectrode track or a virtual
gate el ectrode track outside a | ayout boundary. 4. The
cr oss seawgd! aohfignatisn sifopulbopm flogjuraddtienlly ¢dnnactad to the second P
sem conductor .chip as recited in claim3, wherein both
chapeel J3pYRAT4e el ectrode and the first gate el ectrode

are § oioRd chrRRrRict HYbR1-98LR 1&?3 RlecfiRANYIBnAAL foSthe second N
I feature | ayout

defined within a sane gate | eve
chehegitmehsisthat ext ends al ong a single gate el ectrode

track over both a p type diffusion region and an n

type diffusion region; and wherein the fourth gate

el ecg.r odeThes crdbeedupl dodrdndistRdRGERE b withén b Rbmeboddb®or chip as

el ectrode through at | east one electrical conductor

regiéddi edaigl 7.hvheraimythe dest cenpgyrayen obpwérp tlogin it Aefingdthy a third P
cﬂaﬁ?(%!tranésto;he cross-coupl ed transistor configuration
thin a sém conductor chip as recited in claim 3,
wherwehdreinothe $daend eonfghrgiire o€ lpaiitdonde lagid i Riefihed d a third N
gat? electrode are forned froma first gate |evel ,
chagigl (faasieiRht Wheidgrerneeavawetias AT Herthird? ghanacl gnsystor and third N
f 4 0 t I L :
AR R RYOU SLaoal, LIERS SRdRcR 8 & FHESL OSiSaniay
eqanalaahclactrigpeighaf,f usi on regi on, and wherein both the

fourth gat | ectrode and th hi r ate electrode ar
for ibtirfinghs S Etiary e tinfalom aelns eRasl 18 Tourdh § channe
trf@fsioneshaw thin a second gate level feature |ayout

channel that extends along a second gate el ectrode
t r ackhas¢igrth exchnéd configupadioni ¢ffpudl-umlogeyis slefingritibya fourth P channel

t di ffusion region. The c¢rpss-c led transis
b fiRr bR aR R I S Sand BSRBICRBR e PrSier bR channcl
trdnBisfor diréNefectrABY @bfindchR ®LEMBH @At 8o @b&SEd @dBbdtantially equivalent
electrically connected to the first gate el ectrode

eleatiligignalt | east one el ectrical conductor defined
Wi thin any one chip | evel other than the gate |evel;
and wherein the fourth gate electrode is electrically
conrgect edlHeocrbdsecdupleddragaispr ebatguraden Withugkericoh@Rsdr chip as
one el ectr.i ;:a conductor defined within any one chip

) ( |
regigsddn cmdy WihghcqmIRg e | evel . 7. The cross-coupl ed

transj QU [} i 3-hi : ' t.ar j
L “TEIR! Sp AR ARy MU DBSBPSONE! HOL TR chame
trapeiafor;gur at i on of pull-up logic electrically connected

to tahgrsftIc%ghgtgagg]na%?%ull—down logic electrically connected to the second N

channel transistor;

mux driving logic electrically connected to both the second P channel transistor and

the first N channel transistor.

10.  The cross-coupled transistor configuration within a semiconductor chip as
recited in claim 9, wherein the first configuration of pull-up logic is defined by a third P

channel transistor,
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transistor;a first configuration of pull-down |ogic
el ectrically connected to the first N channel

W@ e@ps14w8odr; a second configuration of pull-upPCDyE2909/036937
electrically connected to thgysecond P channe

transistor; and a second caonf)guration ofgpul | - down
| ogi ¥/ %qe@c&hﬁfgaq qoyﬁaawﬁe%péauwoméogléd@ﬁ detpya ard N channel

trhds @fein §es&§ﬁﬁl %a%%sbfctﬁé‘ i Ptﬁgﬂ%%%ﬂglstor and thll‘ N channel

con guratl on a sem conducto ip as recit
trarrsismdraarm electmdudlyedonntdied fogetiter cordsi tpurcativon smfosqanlﬂldllyumuwalent
8% efined by a third P channel transistor,
IGHBFE S 2he second confi guration of pull-down logic is

d ef i RRekeYthad it drrﬂml\é IGE@%‘ gfiddd NS ShRirter Wher ei n
respective gates of the third P Channel transistor and

third N channel transistor are electrically connected

t oge as to r subst an uiva .

o ool T ¢l fe Ao e PRy R B0 vithif St isfdgeor chip as
refigdd mQAQm 1, Fgrtieericsm@gbihged by a fourth N channel

transi stor, and wherein the second confi auratl on of

pul | Pulbup 8gver lpgic glerinically pynnscied i the seeosl Arehennel transwtor'
t ' f
A T e e R

el ecpuli-a@Fdeyibaunogc crdtricagpthigikctsd t(ﬁﬁletf@strfeﬁ&hﬂﬁ tﬁmsmtor and
subst antl ally equival ent electrical signal. 9,

cr osRulkdemsm &@dwﬁidgglgteéﬁct%w coesterdn sepprd N L transistor;
areM conductor chip as recited in claiml, further
conprising: a first configuration of pul I -up logic

eI e cdrr ingatdrihaciogne dcied cometted td tlresm)rriﬁlcoﬂmdeednd an output connected

togt BEdtk Boite rFBcne Sl P hahadh e Ribpfiiarn bl ogic are

cdnh8disd &LtRE fecbackdold¥i Ng | ogic el ectrically connected
to both the second P channel transistor and the first

N channel transistor. 10. The cross- coupl ed transistor

confjgur on Wt hi cto as rec .

ol 2 RS R R R Rl RuhE shRighfy chip as
rebi@@l f tRifefl, neitbréiy the tphllteh Brieéamar) is defined by a third P channel

transistor,wherein the first confi guration of

trgggistardown I ogic is defined by a third N channel
ELZW“’FE @r%ﬁiﬁlﬁ{ %Arvo% s ?&rgdé’ % %ﬁg nneﬁ§ t frd N Efhnbel transistor,
wherein respective gates of the third P channel transistor and third N channel transistor are
electrically connected together so as to receive a substantially equivalent electrical signal,
wherein the pull-up feedback logic is defined by a fourth P channel transistor,
wherein the pull-down feedback logic is defined by a fourth N channel transistor,
wherein respective gates of the fourth P channel transistor and fourth N channel transistor

are electrically connected together at the feedback node.

13.  The cross-coupled transistor configuration within a semiconductor chip as
recited in claim 1, further comprising:

driving logic electrically connected to both the second P channel transistor and the
first N channel transistor;

feedback logic electrically connected to both the first P channel transistor and the

second N channel transistor; and
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transi stor are electrically connected together so as
to receive a substantially equivalent electrical
W@ r@nal468mherein the nux driving logic is defiPEdUR00HmB6937
inverter. 11. The cross-coupked transistor
configuration within a sem conductor chip as recjted
i n c? Airsh myerterr hayare ap IpYtssomgectprdito tig cempmps, nedsgand an output
}.C t
ocnEtd LEEreotb G GE, Sl IBHaRGAN ek fRally comected to the
feedbwokabéd to the first N channel transistor; pull-up
feedback logic electrically connected to the first P
channel transistor; and pull-down feedback | ogic
el eci{q i catly coNBRPI RO rARistdIeopBERAHoN Witk B&kmiconductor chip as
transistor; and an inverter having an input connected
retited ineclamntfo wheode thendtivang ogiqigtdeboerhlex & eebond imverter, and wherein

f eedba node ein, the || -up feedback | ogic and
thﬁgﬁggﬁ%ﬁﬂg¥é%@%ﬁga%wggpgggng@bnnected to the feedback
node. 12. The cross-coupled transistor configuration

within a sem conductor chip as recited in claim 11, )

wher Ei.n tRee prabs-canpledr fransistargnéigiratione Mithay a sgmiconfpgter chip as

P.channel tr.ansi r..wherein the pull-down driver
‘fP§§$8C%‘“Jeﬁﬁnéaéﬁﬁp%ﬁﬁgird N channel transistor,

wher @iving Rgfieglbdtvealjadodscdid tdisoth fihe sbcbhEC Pahmelel transistor and the
transistor and third N channel transistor are
first Nehpinehirpgsidefanect ed toget her so as to receive a

subs ' i vail ' j \ o e e
e A SRR P GGl 6 B0 R B
chammgl ddwmafesiisdckriogivkkcically bennpotet] tal hwerset@eldl @bhnnel transistor;
logic is defined by a fourth N channel transistor,

erein respective gates of the fourth P channe

transigsdiohvatd KL Bn Mhyshahgtcitd a$he bo&fhinRhenode and an output
el ectrically connected together at the feedback node.

cohBectdhep erfestbaclompliadviersinsiath die polhfupgigedhackdogictanidrpull down
a.sem conduct or. chip_as i ted i laim1, further
feﬁq}?‘?‘ﬁﬂoﬁ’%ﬂ? eiﬁc fr{ﬂaﬁﬁ 8?15’6?{?8 g? g’@&??dg)g?clf 90(%10 nnected to

both the second P channel transistor and the first N

channel transistor; feedback Iogic electrically, ]
connktt edleocipet-¢puplad transistor mog RAWABPN PHhHS p Seircoaertor chip as

IR\ PAIE BR3¢ oAl Ay g

out pukereianthe it up ofeadtaele dbgic kis ndadieed Vilye b ethird tthehannel  transistor

feedback logic is electrically connected to }he
eleciaemly crnpgsérs between the first P channel transistor and the feedback node,

wherein the pull down feedback logic is defined by a third N channel transistor

electrically connected between the second N channel transistor and the feedback node.

17. A cross-coupled transistor layout, comprising:

a first P channel transistor including a first gate electrode defined in a gate level of
a chip;

a first N channel transistor including a second gate electrode defined in the gate
level of the chip, wherein the second gate electrode of the first N channel transistor is
electrically connected to the first gate electrode of the first P channel transistor;

a second P channel transistor including a third gate electrode defined in the gate

level of a chip;
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14. The cross-coupl ed transistor configuration within
a sem conductor chip as recited in claim13, wherein

w0 b@dr4680 ng | ogic is defined by a second i nveP@BDS20091086937
wherein the feedback | ogic |§ defi ned by a third

inverter. 15. The cross-coup ed transi st
conf4 gspad Nofhapnelrrasisios il Rg acpBh g ﬁlegém%é?ffr@é in the gate

I A h 1
0 By R, AP R0 3 g crior
elédtﬁdﬂe&]ly&bnnewdwottln@thiﬂdr@te ditattvd e néthetseamdiBs¢hannel pranbistop and

chanato HRs 06 Bt 15 B bRl PUaab AR, Nggpgnel tatsistor, second P
cHahRg ttfdn@@{o‘r}’ aﬁip @&féﬁﬁ ad dh@ndd Qra%ﬁ%ﬂ Ghadl aCRApRELe diffusion terminal

transistor; and first inverter having an i nput
elcxrbn@oltcednttcwith@@umhnmd@dand an out put connect ed

to a feedback wher ei tht ul | ed

| ogi ¥helRY eﬁgl? PP@’S&H% %eCSB%ql%“?ogl cfla'érﬂg EEF&C }‘rlog% ﬁ%%%ls(ponds toa
pdr@ANELCE Repdcaive ?@tefl@&(ﬁ Raeke dotiesd \ﬂzﬁhm'ﬁfg%te‘)lé@éisfcaimﬂhﬁdlt channel,
transi stor confi gur ation wthin a sem conductor chip

ands recited in claim15, wherein the driving Iogl cis
?gga\gﬁeq 1?1yea%h5§aﬁ9 rigve :}%zg[ efs’ d%ﬁﬁe\gﬁlhﬁlhﬁa d gl 1¥81 feature layout
chah@d) Switheut phﬁdaﬁlycaidtactmg nﬂl&'ﬁhﬁed gltet lweeln fdahee f dafsied Pwithin an
channel transistor and the feedback node, wherein the
adipinmggairrderd depsaredayogbshannel defined by a third N
channel transistor electrically connected between the
second N channel transistor and the feedback node. 17.
A crifss - Chuptress-tauplesi tetnsistdr dgyout ps oitpd irstlaign 12, Whersin each of

o T T S8 LB 008 LG AEFE o o s
nunhish %T ghieleldcP6ALFAIRY, RhESRAREnEIAbE ST Akl dlQ¥R 16 @htiektend across

In the“gate level of the chip, wherein the second gate

thelgetetievetief e chipgn fhipasdleNorednsativnl with kespdcs toggach gther.
electrically connected to the first gate el ectrode of
the first P channel transistor; a second P channel

t rangy. st oThd d64sibupkdarahkistod lag'aﬁt%seécﬁtéﬁﬁl@dﬁnﬁl eB) widcinrtach gate
the gate level of a chip;a second N channel transistor

lewicfmnedgyoau elamnekis ganogiatadakith » @l oRenicrEPAC tragk sk orresponds
| e e t

ol PUEhuCleal iyt D D6 L caphe L S i

o&@@ﬂeﬁﬁ @ﬁht@pbhﬁg tdidetorg o eleegivengeteodledtfode sechnd Pclosest of
channel transistor; and wherein each of the fir

P.
eithih AR @liacen raates elsptrods fragk & & ARt ieater dlrdioded acﬁs%%#‘da layout

bcﬁ Q.gnnel transi stor, and second N channel transistor
as respective di ffu5| on term nal

20.  The cross-coupled transistor layout as recited in claim 19, wherein both the
second gate electrode and the first gate electrode are formed from a single gate level
feature that is defined within a same gate level feature layout channel that extends along a
single gate electrode track over both a p type diffusion region and an n type diffusion
region; and

wherein the fourth gate electrode is electrically connected to the third gate electrode
through at least one electrical conductor defined within any one chip level other than the

gate level.
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el ectrically connected to a comon node, and wherein

each of the first, second, third, and fourth gate
web@otitsies corresponds to a portion of a respRCI/USm09/036937

gate level feature defined wghin a gate [evel feature

| ayout channel, and mhereln ach gate | evel feature is
def i Hed vﬂqﬁrﬁswglpbfétt@nﬁlé\%ﬁ YPB%\%&FF%“‘T dipsilaime fh ayhgtein both the
I t I
sepbrkd i EYIcERl e BT oR! R0 ?‘ﬁ;‘@gﬁ%‘é‘%@vﬁ“@* gale ! feature
thhtay definedhaitine la. ﬁrmsgate'l'leeelcﬁsam&—lamm Ichahrel maséxgtmmls along a first gate
| ayqut as i n im17,. wherein eac f. the.
clgeodt traeetsadot b hupe SFIrTiEh Aian PePaL Atk Fon, and
def i Prdeh BoBX iR Tdurd BRE cRBY¥od arld Y ffﬁﬁf gt elg@tkﬁie are formed from
el ectrode tracks, wherein the nunber of gate el ectrode
a ecawkgatedavehttaticy tesistdenghwehinevsscomst gath éevehfepturmlaaout channel
IIeI orientation t.h spect t.0 eac ot h
th«% oS P apr i bt s IRE e P Bt &
gidlmkfdn rebiehei n each gate level feature |ayout
c annel is associated with a given gate el ectrode
track and corresponds to a |layout region that extends
an
per pen d| gll]%a ﬁ%‘gs Q(f’i\%p?ecp drgﬁgﬁgteacafﬁ{lﬁgg s’f?‘ﬁ%‘i rcelgltm 17, wherein the
setorangdth elegtruwxsgﬁé@rlﬁll@utoﬁmet&ed teattle first gate Ietm&sdle ﬁfrough at least

ei ther an adj ace ate electro rack or_a vyirtu
or\g&éeétraabeqqdaa@r Srlindl B8 ALoRE Olagﬁﬁxpl dberthat %@ ggt?aievel and

The leld Biindcf&i b @k thitd gate electrod

ol a1 B G B P R P g ectrode
thtdugh fat fesbt gt de@tied condetardefinod medhirt agnoze shipdével gtice than the

| evel, feature that is defined within a sane gate | evel
24le¥tr e 1 ayout channel that extends al ong a single

gate el ectrode track over both a p type diffusion

region and an n type diffusion region; and wherein the

f ourdh ga’ﬂ@ @bmquotté tiagsigloe éwout:@ﬁ lteylt@bmrré@n“eaﬂ tVbhelffhé the first

t.hird ect rode e,ele
arl GRS g et s AR e 3 hmE T R B GE: Wh0 ang wherein
tht RErdORdSoh@lY Bhte Sfbctrddt8 afd @Fed Qlopk QG aink 38ing tafe dl@Yx@ﬂ& track.

as recited in claim19, wherein both the second gate

el ectrode and the first gate electrode are formed from

a fi t gRL |sdefinedvvithina

fi rs%z‘sgat‘g e{/cg?{ﬂcé%tcﬁ ?mé &channel that extends

3| ?:c’tgfu&t Pichsinepairsisedrelefinatiey 4 fiat kawe\ebictbd;h a p type

i ffusion region and an n type diffusion region, and

wherafit Hehany gﬁlﬂ%ﬁ?l&@?ﬁ&ﬁ@égéﬁ@aﬂfl&&@ %??afogﬁe third

PR L SISl e

feanuﬁfom3yamwnmhHmmﬂumdw&wéhyemmnk&Mmgbaﬂsbcond

?Zgle eI ect ' %ﬂ f tthr 1rs ge\c/:gﬁd t%ﬁlrcp and I%o&xﬁp gate electr Scies is defined within
a gate level of the semiconductor chip and is electrically associated with a common

gfuswn région and an

diffusion node,

wherein the first gate electrode of the first P channel transistor is electrically
connected to the second gate electrode of the first N channel transistor,

wherein the third gate electrode of the second P channel transistor is electrically

connected to the fourth gate electrode of the second N channel transistor,
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n type diffusion region. 22. The cross-coupl ed

transistor layout as recited in claim17, wherein the
waeewontiegat e el ectrode is el ectrically connectRAI/US20091636937

first gate el ectrode through 4@t least one electrica

conductor defined within e chip | evel other than

t he Wherein eaghpf ﬂ)&ﬁ&%ﬁ@@@fl )Atrﬂealﬂofepfth ggistedeciodes GBtFeponds to a
P TR PSP JO0R B D o G R e cunnc,
and thin any one chip level other than the gate IeveI.

The cross-cou ransis l.ayout as recited._.in
ol i VRS Gy Gith 1EYRL PGS IigtsoRiy it o 6 deabe layout
c}éﬁﬁ‘eld@fxthgﬁd %s%@lﬁfac&ﬁie%m%' hifdth@abe CleQSlt TQMGet ﬁ@fﬁf’éd within an
wherein't ird and fourth gate el ectrodes are
adj@hmg@at@llewgezam@émusdwndl gate el ectrode track. 24.
A semi conductor chip, conprising: a first P channel
transi stor defined by a first gate electrode; a first

N chaqinel The sdgicsidictod @hiprgdrdeited its eR@A R4y aftRrein each of the first,
el ectrode; a second P channel transistor defined by a

secoid, (tjhlghtagd st gagrielectendgs i definethtp e¥ieoaiereg any of a number of gate
{ t
oERE 2B R B ML 8 S SHPELERO Rl B v

ofaheeliip @6l e patalieldafentugidn withhiespeat @adaeh bthwel of the
sem conductor chip and is electrically associated with
a comon diffusion node, wherein the first gate
el eC%({ od J S&Hf?:oxfldlfcﬁ)g &R o;? QEI}QS edt 1ﬁa€1§1'n§t2‘§r v&’h%rem each gate level
el ec rlca y connect e e second gate electrode o
fettnee fayowstchhhiod anmsbeistedmgihst given gbterehactrodmea«ﬂmnddcogasmnds to a

el ectrode of t econd P chann t ransi st
lgpderyioe e SR ALTEIR BCT RS FHPH BaiArdineaepgigulagy ounvard
&%h SPpOGAg H1&H%nﬁ'bmt t‘h@?ﬂze%t Slte MR8 tr8AE B Afcldsh&t of either an
first, second third fourth gate el ectrodes
acbmenemcﬂdstmct@ teackor aivotuabgate cleespdecirioltoutfede lagguw|boundary.
feature defined wwthin a gate |evel feature |ayout
channel, and wherein each gate |evel feature is
defimed Wrhdidmitdiiue@t ehipey eécifed @ Ulain D8y RHEremBB Mgt and second
wi t hout physically contacting another gate | evel
geteclecirasics efc desiedva titendalonad s g gaieodedtrek. feat ure
| ayout channel. 25. The sem conductor chip as recited
in claim?24, wherein each of the first, second, third,
and iS?UT t'Ph@aemiceh@ntdrocldp assrad@éd rieccliim e%f evigreh ahg first gate
a nunber of gate electrode tr wherei n the

any acks,
elPREWSé ris otlegredlye FRcFiSH etor HiscRESORY 1881 e;&?%‘%"s tiraeety é‘f deast one
eléc%%{@il c?&%&c'&ﬁ d%Eh%ht jlinid B lp! 18 el Qe MaAthOFatii Bl

0 eac

29.  The semiconductor chip as recited in claim 27, wherein the first and second
gate electrodes are defined by respective portions of a single gate level feature that extends

over a p type diffusion region and an n type diffusion region.

30. The semiconductor chip as recited in claim 26, wherein the third and fourth

gate electrodes are defined to extend along a same gate electrode track.
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26. The sem conductor chip as recited in claim?25,
wherein each gate | evel feature | ayout channel is
wae®ogimsed with a given gate el ectrode track BEEUS2009/036937
corresponds to a |ayout regighn that extends along the
gi ven gate el ectrode track and perpendicularly outward
in edbh opposemironinden PR a5 msiteddn (ilajen 3gatiberein the third gate
r od ; t 0 [t '
oS PR RLBeE Ry O OR The Toufl SO B0l BHEH 2t Jonst one
cloettisaldendudi@ydatinedwiththamy.chiplevdlvehes émnabagate tvrel. chi p
as recited in claim26, wherein the first and second
gate el ectrodes are defined to extend al ong a sane
gat e3el ectrogenibsRikior €Bip abheciR@Th SRNHBO! RheielH e @Bird and fourth
recited in claim?27, wherein the first gate el ectrode
gits cletteardes iarcaddfined bymespreth etportidns of ecsongde gaie kevel Laturothet extends
thro%gg ﬁJeaSt.one(Flech%;c conduct or defined
O £ %&1\? CRIPCHEV AN B REPCRAR' THEEREt e | evel . 29.
The sem conductor chip as recited in claim27, wherein
the first and second gate el ectrodes are defined by
respective portions of a single gate | evel feature
that extends over a p type diffusion region and an n
type diffusion region. 30. The sem conductor chip as
recited in claim?26, wherein the third and fourth gate
el ectrodes are defined to extend along a sanme gate
el ectrode track.31. The sem conductor chip as recited
in claim30, wherein the third gate electrode is
electrically connected to the fourth gate el ectrode
through at | east one electrical conductor defined
within any chip level other than the gate |evel. 32.
The sem conductor chip as recited in claim30, wherein
the third and fourth gate el ectrodes are defined by
respective portions of a single gate | evel feature
that extends over a p type diffusion region and an n
type diffusion region.



