SEM CONDUCTOR DEVI CE FI ELD OF THE | NVENTI ON 10001] The present invention
generally relates to a sem conductor device, and nore particularly rel ates
to power connections to transistors in sem conductor devices BACKGROUND OF
THE 1 NVENTI ON 100021 As the size of sem conductor devices continues to
decrease, the ability to create standard cell library |ogic devices, such
as scan-D flip-flops and nultiplexers, becones nore difficult. This is
particularly the case at the 20 nm node, where lithographic [imtation
results in a lack of scaling of standard cell library devices. [0003]
Referring to FIG 1, typical sem conductor devices 100 include a plurality

of transistors 102 forned wthi i sion _region 104. The seni conduct or
devices 100 utilize power raiI§$T§%8h§@Ebanﬁﬁ? Z first netal |ayer 107, to
deliver a reference voltage and/or ground to the transistors 102.

Specifically, the power rail 10§:]HekudesnpPeNeiont abs 108 that extend into
the diffusion region 104. A via 110 then electrically connects the power

tab 108 to a!¥Blr cEe(pieerishiwiyn emerlidrdites Enotseishewryorofevionendfmarhe
transi stors 3Q2culdQ084k «J; ﬂﬁvep&)@ﬁq@@({ng Q)_rlrastist(;rbﬁ OB ARS 108 i nt o t he

di ffusion region 104 causes difficulties, as the netal layer 107 is also
routinely utilized for | ocal interconnection between the transistors 102

and as cell pins 112. This |RadGR@ND EMTYEARNPNTIORN: ed patterning for the
fir Sf[ mat al l[@pﬁr /gsol?w 28 of )ﬂ?CIar ftod Qevﬁzlszéongfmeml &zgxégsgéﬂné Eﬁelllit}/ éfl’ ggqes to
fabrication difficulties and/or conpromses In standard cell eSigh. ne
sol ution is c@ndagechlivaydmwd degewd suplerperan(Chiip-floprowd rulsinlegerd bécheesemtre pl ane
fromthe fir sgfidmetals ib fy@hladde AOWBNET0 nut mﬂe,%@re@ﬁho&l]aﬁ]icslﬁﬁgﬁgl el |ayer
reduces routmnq(gff|c5enﬁ¥ gnd rqgg{ts in a larger and nore expensive
i mpl enent at | 8H 8F f HangshTugnd 62l FOgR e 100. 100051 Accordingly, it is
desirable t o[Qﬂb&jvimluamgsenﬁ‘fﬁondt;@tcﬂrsedle:\zsndmeto:aﬁdsvaiagemenfcluw b hpllh@/s of esour ce
conflict In Ermgis .tl%%] f(Jri?Ié(cP\Kri‘thilf yﬁi?fgselgnn;%%gi Iﬂq[ %rseiggggd{lggldgﬂgeg?&? l]}_rtgi%% and
characteristics of the present invention Wil "become apparent t he
subsequent devr Idd! Wesarit ptd fow mofel kire 19hwehtiiconrcémded hiaappndednt] ai ns,
t ﬂ-ke_n I N ConjoRe thiRRioW ok %Q&ﬁc@%%&%%‘ 29 164 ﬁ%&%m@é}"%‘a& hsehagkgr ound of
e I nvention. . . .

t 911'0 the diffusion region 104, A via 110 then electrically connects the power tab 108 to a

source (not shown) or a drain (not shown) of one of the transistors 102.

[6004] The projection of the power tabs 108 into the diffusion region 104 causes

difficulties, as the metal layer 107 is also routinely utilized for local interconnection between

the fransistors 102 and as cell pins 112, This leads to a very complicated patterning for the

first metal layer 107, as is shown in FIG. 2, which routinely leads to fabrication difficulties

and/or compromises in standard cell design. One solution is to use a second metal layer (not

shown) on a different plane from the first metal layer 107. However, the use of the second

metal layer reduces routing efficiency and results in a larger and more expensive

implementation of the semiconductor device 100.

[0005]  Accordingly, it is desirable to provide a semiconductor device arrangement with less

resource conflict in the metal layer. Furthermore, other desirable features and characieristics

of the present invention will become apparent from the subsequent detailed description of the

invention and the appended claims, taken in conjunction with the accompanying drawings and

this background of the invention.



BRI EF SUMVARY OF THE | NVENTI ON 100061 A sem conductor device includes a

sem conduct or substrate having a diffusion region. A transistor is forned
within the diffusion region. The transistor includes a source, a drain, and
a gate. A power rail is disposed outside the diffusion region. The device
further includes a contact |ayer disposed above the substrate and bel ow the
power rail. A via is disposed between the contact |ayer and the power rail
to electrically connect the contact layer to the power rail. The contact
layer includes a first Iength disposed outside the diffusion region and a
second length extending fromthe first length into the diffusion region and

electrically connected to t n CRI PTI ON OF THE DRAW NGS
100071 The present |nventloﬁﬁﬁﬁl%“ﬁ%&%fﬁ%ﬁﬁ@?ggbgﬁggkrlbed i n conjunction
with the fol l[BWehgAdeaispmigetdi guicesycludben eemicdnikosor numsestalhavicle notif@usioh ke
elements, andef0RGLflBis hinlcs vnh IR cwﬁ@wn 9{%& PR hARD: %m@@%@gonduct or

devi ce accordlng to prior showi n tabs exten 0n1pomer
rails into a %A% rust é%e r’\e@il“(‘}h‘a”%@'@lyiedpll‘@de Elelds‘ﬁﬁm'ﬂ opiovi Bw fbflc%iurﬂm al |ayer

of a sem condugidey a dﬂ\ﬂcﬁ@y@@&@&s@d Eﬂg)vé GetsORRE bR b e Pelvbdida thes pover
tabs and po f a sem conduct or device

according to fshcéSCApEFez"%eglh&c C?Jl\/aéh[tq‘fcbf'f‘d tffdﬁf’i‘l‘a’ Oéie‘;tﬁc'i g copnest Hig ciEilasf a
portion of th@Usemwmonﬁdﬁm@pmd@%w@anam&omdhngmmm<ﬁhem@ha&emmemnﬁﬁailon as

vi ewed al ong (?g N ‘rﬂg Lebnd Y gﬂdé)ﬁnfl 5G¥d01§5theaﬂgt lel# B mgo th% dg[llﬁlon :erglon am?p vi ew

of a netal er of a senmc uct or devi ce acc
i nventi on. }I/’ﬂllf_"ﬁDCQDE‘S@P{F@W‘@ﬂ“W THE | NVENTI ON

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The present invention wilt hereinafier be described in conjunction with the following
drawing figures, wherein like numerals denote like elements, and
[8008] FIG. I is a top view of a portion of a semiconductor device according to the prior art
showing power tabs extending from power rails into a diffusion region;
[0009] FIG. 2 is a top view of a metal layer of a semiconductor device according to the
prior art including the power tabs and power rails;
[0010] FIG. 3 is a top view of a semiconductor device according to the present invention;
[6011] FIG. 4 is a side view of a portion of the semiconductor device according to the
present invention as viewed along a line 4-4 shown in FIG, 3; and
10012} FIG. 5 is a top view of a metal layer of a semiconductor device according to the

present inventiosn.

DETAILED DESCRIPTION OF THE INVENTION

[0013) The following detailed description of the invention is merely exemplary in nature
and is not intended to limit the invention or the application and uses of the invention.
Furthermore, there is no intention to be bound by any theory presented in the preceding
background of the invention or the following detailed description of the invention.

10614]  Referring to the figures, wherein like numerals indicate like parts throughout the
several views, a semiconductor device 10 is shown and described herein. The semiconductor
device 10 may be parl of an integrated circuit (not separately numbered) as is well recognized

by those skilled in the art.



100131 The followi ng detail ed description of the invention is nerely
exenplary in nature and is not intended to limt the invention or the
application and uses of the invention. Furthernore, there is no intention
to be bound by any theory presented in the precedi ng background of the
invention or the follow ng detail ed description of the invention. 100141
Referring to the figures, wherein |like nunerals indicate |ike parts

t hroughout the several views, a sem conductor device 10 is shown and
descri bed herein. The sem conductor device 10 may be part of an integrated
circuit (not separately nunbered) as is well recognized by those skilled in
the art ferrln con or. device 10 includes
a senlconduc?or sﬁ% ?“ﬁfog%?J{Eﬁmnw%W?%gﬁﬁﬂgggfm§ﬁ8§PP3F%miﬁmSﬂ% fitles at

| east one d|ﬂid@pamnwggwwnumdmaﬂd1ammheasm%©memﬁmamsmﬁmdna&ﬁmmmmmmd in the
at | east onenfgﬂ,ssfsma; mn&ﬁgkmt bt o erh R I ouslwm%q %mmnmﬁmmma First
di ffusion reglon 4a and a second fusi on region $b are own W th a
plurality of PF&W§W§I@E@”1%‘?@ﬁﬁ@ﬂm@ﬁmé%@hmﬁ@glﬁhM1$@W“Iﬂﬁ51Mmﬁbvef t hose

skilled in thesaols foe@kic e dabafegiaslhal 1aNabwelcf, fldsd BNl 80LONSedift@inadl 40 Mmay
be i npl enent | . ust rated enbodi nent, the transistors 16

are fiel d- effgmﬁm%%§%§9§¥%PSqeﬁé?%Tﬁgﬁ&“%ﬁP%mgpeC|f|calIy

nmet al - oxi de- ﬂ@hﬂcdndwcﬂ@nﬂ&ieﬁmdBEMembnmmam&JBﬁnwﬁdﬂhmﬁFEiﬁﬁmsEaﬂh)of t he
transistors 16 ihekudgs.d sQurs8..18 e sources
18, drains 20 1éndsba é§§l arei?orﬂ% mﬁ%@ﬁ%&%@anﬁﬂgmﬁgqgﬁﬁgt %#@CIZ usi ng
techni ques tH%WB%WQ“WEF?mﬁﬁ%ﬁﬁ“ﬂ@°ﬂ%@§éms%ﬁWﬁ@dmﬁﬁzﬂh@%wﬁﬁlshhmmﬂé
illustrated @:ﬂi},ﬁdb et Brmddhe @At &$ti1galb§f B 1&@:51[7@@01&@1@@‘[&[ LY Wil known 0

polycrystalllne red to as paolysilicon or_sinp

Pol ySi , di spb‘%’of‘%fs‘!o{fén’t o "Gl 'ﬂ* e 6'1“50‘““1%1% ol 22k tpened deey an
reference topHy@staBine tihenganmesn@ Rfaice iof0 popdlias osstmilpBoiyH4, (@ened foly
parallel to gpeapeiper. The strips 24 are generally linear in shape as is
appreci ated by those skilled in the art. Gaps (not shown) may be forned in
the strips 2W00lcH st watde memevitthigfrearretot frlﬁnssl bt gries1 B prayorved df sips®d al ong

each strip 2dsneCHBaRS ofBYoRE. f!@rstZWé g@eﬁw hrmshln(shtaﬁqury éﬂH@éal&is I’ eadi |y
rt As best realized w

appr eci at ed illed.in the a

ref erence tog%ﬂﬁfsgﬁ‘fH@w§@n?@5ﬁ&U§P8P)ﬂ@&? émfé“iW&ﬁUﬁé§35W1W§§§P one
nmetal |ayer @b dicspossd 1aboy ee ditpeseduldsg tah eril 24. Shliepapd miyeasbrrenesinet al

| ayer 25 is t.h .18, drajns 20, and gates 22, of
t he tran5|stg%§8ﬂg&§@ﬁ%§% éﬁﬁygwwm%m§gq¥% ‘%%8}9%%I|s formed of copper or
some ot her elﬂélﬁlr|/‘éd3|estyeab@ﬁdubtz¢fwwmaﬁ 4ghy salidordobievichbtbioclsdes ki ed i n

the art. Metghs b@y@a@ 1;%@ @r&sps@%wﬂ@ e shigbgl ed pﬂ@g 15@&5 @pl fq .88 Metal |,
Met al2, etc as s appreciated hose skilled in the

art. 100191“*H@mﬁﬁﬁéww?§9§W“?%1oﬁmPﬁ ?”W%ﬂ??%ﬁ& %ﬁ%@ﬂﬁﬁéﬂ?eﬁﬂﬁ¥hdes at

| east one powemeradialer26is fined ERwekRr dradrhe cller by R &oydqar@wl&i:ﬂeﬁs aliz&f erence
vol tage or gfo t hose s art. Referring
again to FI Glxl;y {g&g ﬁﬁed ¥ 1‘I@clql?1 ?ﬂaﬁ ayelsb\%?w Fal 1|16132EL?10§1 Yy écr}%%ggo SV € '%e the at

| east one d|Wﬁ@@v@mowMgﬂﬁhﬂi¢%Hmm&@mmgﬂwﬂheeaﬂbﬂeasrnbne power rail 26 does
not overlap fob®)atrpd fasitiay@ng ik fiHStQR LM QM Hnacod Igdst%gbmq N8y, the at

| east one power rail 26 does not extend into, over, or under t he “at | east
one diffusio ﬁ@ﬁ?dﬁ]%ﬂymVﬁyPﬁéﬂﬁﬁﬂ&%WWéﬂéﬁ%éﬁﬁB@Wﬁéh¥amﬁ”ﬁﬁﬁél“@ﬁmer r ai
26a i s di sposéemdd Out1csmdae1ar\1dg @gﬂjna@ ent. 3'[th dth@stfong pdwediafl bl &l @Bt 14a.
Simlarly, r ai. ed out si and adjacent to the
second diff 31]81?§§](91:_]ré)m99%si£b%10n lgo 161]]15 Ne ﬁﬂgias?m{eﬁgw? er1l&§tdlocgtn&fvj‘%1%61m ment, at
| east a sectméﬁﬂﬁmeﬂﬁhﬂwb@med)4dﬁmeamhmpﬂme%caem&t@ﬁamwaﬁm psdgenear al |y
linear in shapgd mfdader o amdétlhé @@c%& oﬁe cﬁﬁ" %'Hn%}; (f?lf]cielﬂ%la 1199\{\?&? ellfn%hclnnal@a 26b

ext ends | ongitudinally ., al onq . Particul ar e s€ection of
each power rhﬁﬁtﬂﬁﬁ"?%ﬂhﬂédﬁgﬁng¥??’Wﬂn é*mﬁﬂ]@&é%%dﬁ@“@hé%Wé§ﬁéctlve

di ffusi on regndalyldaecotiddweChil caUk SIRposth@utdde dn@aGhcecANS HRQWBHI Hiflhiion26 MaY

i ncl ude addltégnﬂ% curves, bends, or other non-linear sections. 10021] The
seni conduct or=devi'ce 10 further includes at |east one contact | ayer 28 for
provi ding el ectrical connections between the at | east one power rail 26 and
the at | east one transistor 16. The at |east one contact |ayer 28 is forned
of a sem conductor material, e.g., silicon. 1-lowever, the at |east one
contact |ayer 28 may be formed of other sem conductor nmaterials or other
suitable materials to provide electrical conductivity as realized by those
skilled in the art. The at |east one contact |ayer 28 is disposed above the
substrate 12 and bel ow the at | east one power rail 26. Said another way,
the at | east one contact |ayer 28 is sandw ched between the substrate 12
and the at Ieast one power ra|I 26 Nbre speC|f|caIIy, in the |Ilustrated

T T T o, o, . a o ~ o



10022] The at |east one contact |layer 28 includes at least a first length
30 and a second length 32. The first length 30 of the at | east one contact
| ayer 28 is disposed outside the at |east one diffusion region 14. That is,
the first length 30 of the at | east one contact |ayer 28 does not overlap
the at | east one diffusion region 14. In the illustrated enbodi nent, each
contact |ayer 28a, 28b includes a first length 30a, 30b that runs generally
congruent with the respective power rail 26a, 26b. That is, the first

| engt h 30a, 30b of each contact |ayer 28a, 28b is disposed directly bel ow
t he respective power raiI 26a 26b. As such, the first Iength 30a, 30b of
each cont act Fur t her nor e,
inthe ill ust{é’ﬁ%{] lzorﬁ)] ﬁd’ rﬁ'eSHfued ?'hbé)g"l"%’t” f k’l“gﬁldfcﬁlo’fsg'at "“§’683‘ fO %Eﬂo“@bnt act

| ayer 28a, 28bl 368, 2gkneraldly liper peivge dbdi dy; att@sthhetigaifesh 22wokaitdog 26b
transistors J:@Lcndl-q’cgu ﬁl:hllﬁltly,hga%gng%i@n Yl! @11%91141@ t‘% §09 fleng ?c%t WQQartl P(?-l at | east
one contact |ayer I'east one powner 6. The at [east one
via 36 el ect PP élgPlgﬂlf@:‘bhﬁ‘élb%@Cf%@ the reprsgliye d@ﬁ%"‘b‘@ﬁt"éb‘tﬂa14éiy@ff°028€,t”@a€he at

| east one powest oh@oweiGil 2d 1ﬂayt1M1die|aJidd$0§1§l@&1$@ &H&O&Hoﬂﬁﬂbn HAeaPldfiAbi ty of vias

36 are di spo bef ween. each power 26b and the first Iength 30a,
396 of each’ e Hor MeasRioBgte GREE 1h Rt Bluas 0t Pt e G

enbodi ment arpwvslp@@Ednéaﬂ ormmeariensdnotchethe bideaspino\pode rbat@ndett: ell@atont cal
conduct i vi ty befwees 1406 €QNEACL.bAY 8 L1s 26a,
26b. 10024] tlhe "at ea{st[ one Iconmac a?i; ;285)??0%(%' (ﬁéas iéénrag%tgln\é\%m{ gﬁé

addi ti onal | é‘t‘iﬁﬁnhl'S‘QCVCIBH‘eélkfcé%d’il?@nf’lﬁ‘dmct A% mpy pe forheingftathegeenjigpndictohe at

| east one di hfaeshion: 6£§ﬁg|sﬂ[&bll4ﬂatéﬁ@§ho %GQM blenahl dogm@tiiy 32 neaﬂ?ed'b? 1]}086

electrically conne east one o he transistors

st r ared” ST et B oo cir EPGHaIe T At H1950 Shrerts wPLReRah 1y
connect ed tobaoﬁdwr%e‘asl&mowowaa drlaﬁmazﬂa:1om1c;mayrmasu Isdso¢ne chioweviger,28a8 | east
one of the additip t 12 24 Ly connected to the
gate 22 of one of cra%%“%%a%s?ﬁ?’ﬁ%é ﬁ%d lﬂp%é%%ﬁi agg%nt%oé ® GQF%[EIY '28a, 28Db
of the il usthediuseriesirdedinert b lpret rbedn of éleeﬁmdl qﬂengmt Jagp 38 1s3im:>@ncu athird

| ength 34a, 3ddkily loh 111@&11‘]3&41(93@ r &t edssepbaglisi@ns Réf!%]ﬁngsg%(ﬂﬂ% 2l }t hlh(! d
| engt hs 32a, co tac% | ayers are

general Iy Ii ﬁeé%?"”i“ﬁwéﬁcé{ﬁé?“ Piiby H@P @nbo *w&m%&laﬁd fizgh epnag tpoeg ?"@ﬁtﬁ hs 32a,
32b, 34a, 3dkcardecgachygesieral |y per pend| cular to the respectl ve first

| engt hs 30a, of. second and
third | engt hg}%g% Th hﬁlegsgaitlc cogﬁ%tq mcluc‘leé qgg%t é%h&lllentgﬂ]lslt() alnd A SCPRG gat es
22 of the trkneh3dtdims 15616“@@@@6? the Bwlcﬁb%ﬂ@emtﬁlchg\ywlﬁé 1%1«115s10€ésmt5tdﬂéletar ansi st or

16 to the at lchs@@%(h@tﬁf‘onpég%rmr Aok 1528 Ws@-lcﬁé]e:i(ﬁ(;fth@@%sl%ﬂ@c&ﬂ@g[%I 24 ayer 28,
there is no Qeed proj ecti ons fromthe at |east one power rail 26 into

the at | east %ﬁé““d‘?"?‘l’ads‘l"bﬁ rlgPisflifion Agicauén I Prdunisted] embagierioBctan be
nore sinply emdesieecigactdbynditded 4 Diededy0r3oh OB MEONMELEH: RS RSl méne
transistors sh rr I
and 4, the X pefl?%zgovsml iﬁg i@hé}]a?ésmﬁlgghsg%g Jérﬁdé@f cfle ‘%0‘3':’9t )}'q?i’lclszoslzl ncl ude a
pin | ayer 3825&013|dtsm§<r$bfdleab’dwém¢tl'aeleartectiveazswmomblftlr Hvs hsbwh, ti6firsflengtheal | zed

by those ski bdaesor dt chcR@oilct taydr B8, BEIs %l@\ygcﬁm*?ﬂ fiarn §1ta§cng§[hgt n](o?cahqﬁe of
Conpl ement ary met al - oxj desem conduct or circuit Specifically, the

pin |ayer 38lipdraed gmbodimept, § d?éﬂ“t‘ﬁ%&ﬂ?\éé‘f %‘“’af‘h%’“@ﬁd?yé’ez’%rZ%r%b‘?ﬂe'é}l‘&’ a

1) - channel tpcﬁl;b\aﬁlh&t]z@l{oth@g,a&sSDbmmﬁm@ﬁstGEBﬂn of an n-channel transistor. As
G 1 usi on r obVEN T4 Fo SBTLPRE Brobha i lsct BRY PiegPon Fa RapLeR e
speci fi cal | yleast hig goiver hib§eTh8 8 lerft dnh eiaj 36 leigstticadly echnenrbditiemtonexéngiads

bet ween the fids§ did zft%’%ﬁgg’b ﬂo%g} 1992(3-41@111@-”1@31?&@@ cﬁg&iﬂﬁb% qﬂ] 'ill‘lg/l SVl f9i on 14b.
10028] By connectin ﬂJé | east one transistor | east one
power rail 28¢{ERpstdstvgen ‘f‘”‘élél%‘%webh"é Zepafatd 1|“é§¥é‘r‘°’§91 30‘6‘ @b 5if prck a3EEt 38 can
be sized | argedr 284,.28b., THRAKE 38 of HRAN R atddeAFbiMme Wizt Hacc@Mdhmhe Shferee area,
when conpared to prior art devices, as there is no projection of the netal
| ayer 25 fromthe power rail 26 into the diffusion region 14. This w ||

i nprove conductivity between the pin |ayer 38 and ot her conponents (not
shown) .



100291 Wi le at |east one exenplary enbodi nent has been presented in the
foregoing detailed description of the invention, it should be appreciated
that a vast nunmber of variations exist. It should al so be appreciated that
t he exenpl ary enbodi nent or exenplary enbodi nents are only exanples, and
are not intended to limt the scope, applicability, or configuration of the
I nvention in any way. Rather, the foregoing detailed description wll
provide those skilled in the art with a convenient road map for

i mpl enenting an exenpl ary enbodi nent of the invention, it being understood
that various changes nay be made in the function and arrangenent of

el enent s descrlbe exenpl ary enbodi nent wi t hout departing fromthe
scope of the AHIE ?@%ﬁ?§§“§@gg‘%F YR EHeha FERdRE A8 248 aathd pover r | ega
equi val ent s. raiGRAd, M. What is clainmed is: 1 A sem conduct or devi ce

conpri si ng: % 3 #rate aV|n . I % g
transistor f g?(%g]g‘ g\lﬁ%t Lfgqts &lecflé e ea/e; Onmlglgdcgdxﬁ Ieg% nc ac dotlom% 6,9 ZS drce.
drain, and a egtangdélg, from lhc first length 30 into the at le'lst one diffusion 1eg,10n 14 }"ach additional

length 32, 34 is clectrically connected to at least one of the transisiors 16. In the illustrated
embodiment, each additional length 32, 34 is elecirically connected to a source 18 or a drain
20 of a transistor. Flowever, at least one of the additional lengths 32, 34 may be electrically
connected to the gate 22 of one of the transistors 16.

[0025] Each contact layer 28a, 28b of the illustrated embodiment includes a second length,
32a, 32b and a third length 34a, 34b. In the illustrated embodiment, the second and third
lengths 32a, 32b, 34a, 34b of the contact layers 28a, 28b are also generally linear in shape.
Furthermore, the second and third lengths 32a, 32b, 34a, 34b are each generally
perpendicular to the respective first lengths 30a, 30b of the contact layers 28a, 28b. As such,
the second and third lengths 32a, 32h, 34a, 34b are each generally parallel to the gates 22 of
the transistors 16.

{0026] By connecting the at least one transistor 16 to the at east one power rail 26 via the at
least one contact layer 28, there is no need for projections from the at least one power rail 26
into the at least one diffusion region 14. As such, the metal layer 25 can be more simply and
succinetly utilized for interconnections between the transistors 16, as is shown in FIG. 5.
10027] Referring again to FIGS. 3 and 4, the metal tayer 25 of the semiconductor device 10
may also include a pin layer 38 positioned above the at least one transistor 16. As realized by
those skifled in the art, the pin layer 38 is a standard feature of Complementary metal-oxide—
semiconductor (“CMOS”) circuits.  Specifically, the pin layer 38 is typically used to
connected the source or drain of a p-channel transistor to a source or drain of an n-chamme}
transistor. As such, in the illustrated embodiment, the pin layer 38 extends from the diffusion
region 14 to outside of the diffusion region 14. More specifically, the pin layer 38 of the
illustrated embodiment extends between the first diffusion region 14a and the second
diffusion region 14b.

[0028] By connecting the at least one transistor 16 to the at least ane power rail 26 via the at
least one contact layer 28, the pin layer 38 can be sized Jarger, i.e., have a greater length,
width, and/or surface area, when compared to prior art devices, as there is no projection of the
metal layer 25 from the power rail 26 into the diffusion region 14. This will improve
conductivity between the pin layer 38 and other components (not shown).
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a power rail disposed outside said diffusion region; a contact |ayer

di sposed above said substrate and bel ow said power rail; and a via
di sposed between said contact |ayer and said power rail to electrically
connect said contact |ayer to said power rail; and wherein sai d

contact layer includes a first length di sposed outside said diffusion
region and a second length extending fromsaid first length into said
diffusion region and electrically connected to said transistor. 2. A
sem conductor device as set forth in claiml| wherein said second | ength of
said contact layer is electrically connected to at | east one of a source
and a drain ?&nﬁa hi ra Si | % ?nlconductor devi ce as set
forth in clai ‘Vbi &g ?H‘Vm3p9§‘? PEREY "BePichdtrsgdedain gha Rerity of vi as
di sposed betngwdQamdﬁmeENHmamhmamdm@mmdqmm@amdhﬁnghhjmﬁm@ardmaﬂﬂiact

l'ayer and spaggd iﬂc SO Bk, arﬂogqn)?ercrdled lhal lhc excma%y €m gl%‘%ltﬂo or %93{1%[)?d?y as set
forth in cIa|n1I.where|n sald transisto
embodiments are only examples, and am nol mtended to limit the scope, applicability, or

configuration of the invention in any way. Rather, the foregoing detailed description will
provide those skilled in the art with a convenient road map for implementing an exemplary
embodiment of the invention, it being understood that various changes may be made in the
function and arrangement of clements described in an exemplary embodiment without
departing from the scope of the invention as set forth in the appended claims and their legal

equivalents.



further defined as a plurality of transistors formed within said diffusion
regi on. 5. A sem conductor device as set forth in claim4 wherein
said second |l ength of said contact layer is electrically connected to one
of said transistors and wherein said contact |ayer further includes a third
| ength extending fromsaid first length into said diffusion region and
electrically connected to another of said transistors. 6. A

sem conductor device as set forth in claim5 wherein said second | ength and
said third length are generally perpendicular to said first length. 7.A
sem conductor device as set forth in claiml| wherein said second length is
general ly perpendi cular to said firstCW%%ﬁih. 8A sem conduct or device as
set forth i nWodadnirhediherein said gate of said

l. A semiconductor device comprising:

a semiconductor substrate having a diffusion region;

a transistor formed within said diffusion region and comprising a source, a drain, and
a gate;

a power rail disposed outside said diffusion region;

a contact layer disposed above said substrate and below said power rail; and

a via disposed between said contact layer and said power rail to electrically connect
said contact layer fo said power rail; and wherein

said contact layer includes a first length disposed outside said diffusion region and a
second length extending from said first length into said diffusion region and electrically

connected to said transistor.

2. A semiconductor device as set forth in claim [ wherein said second length of
said contact layer is electrically connected to at least one of a source and a drain of said

transistor.

3. A semiconductor device as set forth in claim 1 wherein said via is further
defined as a plurality of vias disposed between said power rail and said first length of said

contact layer and spaced from one another.

4. A semiconductor device as set forth in claim 1 wherein said transistor is

further defined as a plurality of transistors formed within said diffusion region.

5. A semiconductor device as set forth in claim 4 wherein said second length of
said contact layer is electrically connected to one of said transistors and wherein said contact
layer further includes a third length extending from said first Jength into said diffusion

region and electrically connected (o another of said transistors.

6, A semiconductor device as set forth in claim 5 wherein said second length

and said third length are generally perpendicular to said first length.



transi stor extends linearly and said power rail extends linearly and said
gate of said transistor and said power rail are generally perpendicular to
one anot her. 9. A sem conductor device as set forth in claiml
further conprising a netal pin layer extending fromsaid diffusion region
to outside of said diffusion region. 10. A sem conductor device as
set forth in claiml wherein said contact |ayer conprises a sem conductor
material. 11.A sem conductor device conprising: a sem conductor substrate
having a first diffusion region and a second diffusion region; at

| east one transistor formed within each of said diffusion regions wherein
each transistor ConpriEBEONVER fewige asgetdortlyip claigylwhergmsaid sogpng ?‘W@'ﬁ spower rai |
di sposed outzhdslyandeedjlacertid e leaihd first diffusion region,;

8. A semiconductor device as set forth in claim 1 wherein said gate of said
transistor extends linearly and said power rail extends linearly and said gate of said

transistor and said power rail are generally perpendicular to one another,

9. A semiconducior device as set forth in claim 1 further comprising a metal pin

layer extending from said diffusion region to outside of said diffusion region.

10. A semiconductor device as set forth in claim T wherein said contact layer

comprises a semiconductor material.



a second power rail disposed outside and adjacent to said second diffusion
region; a first contact |ayer disposed above said substrate and bel ow sai d

first power rail; a second contact |ayer disposed above said substrate and
bel ow said second power rail and a plurality of vias disposed between
said contact |ayers and said power rails to respectively electrically
connect said contact layers to said power rails; wherein said first

contact layer including a first Iength running generally congruent with
said first power rail and a second length extending fromsaid first |length
into said first 'ff%‘lon region and el ectrically connected to said at

| east one transi SHRGONREY &P Yice comprisingsi § second contact |ayer including
a first length déspoamdmmutﬁmﬂaa&ah@:ﬂﬁﬁﬁmsmmnlﬁggimmzﬁﬁﬂmﬁc&ﬁ@@ﬁd | ength

ext endi ng fnaﬁgsald first length into said second diffusion region and
electrically connected to said at |east one transistor. 12A seniconduct or

devi ce as set f ofttltest are dlansisir Tametheitein machaif daid dfomds Feeingt Whadin sahd cont act

| ayer is e|Qﬁh&ﬁ&a&%¥m&%@&§&$£ﬂmﬁQm@£ {@ast one of a source and a drain of
said at | east one transi st or. A seni conduct or device as set

forth in claln1I&”&H@V%lﬂl%ﬁpﬂdﬁﬁﬂWﬁﬁngﬁﬁéwSWdf”“m“Sm“mBm“

a second power rail disposed outside and adjacent to said second diffusion region;

a first contact layer disposed above said substrate and below said first power rail;

a second contact layer disposed above said substrate and below said second power
rail; and

a plurality of vias disposed between said contact layers and said power rails to
respectively electrically connect said contact layers to said power rails; whercin

said first contact layer inctuding a first length running generally congruent with said
first power rail and a sccond length extending from said first length into said first diffusion
region and electrically connected 10 said at least one transistor; and wherein

said second contact layer including a first fength disposed outside said diffusion
region and a second length extending from said first Jength into said second diffusion region

and electrically connected to said at least one transistor.

12. A semiconductor device as set forth in claim 11 wherein said second length
of said contact [aycr is electrically connected to at least one of a source and a drain of said at

least one transistor.

13. A semiconductor device as set forth in claim 11 wherein said at least one
transistor is further defined as a plurality of transistors formed within each of said diffusion

regions.

14. A semiconductor device as set forth in claim 13 wherein said second length
of said first contact layer is efecirically connected to one of said transistors and wherein said
first contact layer further includes a third Jength extending from said first length into said

diffusion region and clectrically connected to another of said transistors.



transistor is further defined as a plurality of transistors fornmed within
each of said diffusion regions. 14. A sem conductor device as set
forth in claim13 wherein said second |l ength of said first contact |ayer is
electrically connected to one of said transistors and wherein said first
contact layer further includes a third length extending fromsaid first
|l ength into said diffusion region and electrically connected to anot her of
said transistors. 15. A sem conductor device as set forth in claim
14 wherein said second length and said third I ength of said first contact
| ayer are generally perpendicular to said first length of said first
contact |ayer. M EMicprUeif; ¥RaticeoP i BRR 1 Aehadp ssibicemdilgret) ai m 11
wher ei n sai dngeconik leamgihaiofirss@hdetfidytiske %é@e:gmq;tnpdmamm th se?cgfaaedngdhl y -
er pendi cul rst length of sai irst contact |ayer
R sgnlconduggsm?fégm%@xhgwset fgrth inclaimll wherein said gates of said
transistors extend linearly and said power rails extend linearly and said

gates of said trapsi %s@ﬁ&oxﬁiﬁﬁon%@@é A slefoin@ﬁlF&%ﬂﬁ'l f:uh@l‘gm E@%ngrleniiﬂ' 's.
18. A sem conductor device as set forthin claiml er conprising a

metal pin | &f&td 8kt endriy et b ermeshy acufqnﬁfgltlald?%%@Fldwsﬂ@g.s%futsbwgtawd second
di f fusi on r agieon. 19. A sem conductor device as set forth in claim
10 wherein said second length of said contact |ayer is electrically

connected to at | east one of a source and a drain of said at | east one
transi stor. 17. A semiconductor device as set forth in claim 11 wherein said gates of said

transistors extend linearly and said power rails extend linearly and said gates of said

transistors are generally perpendicular to power rails,

18. A semiconductor device as set forth in claim 10 further comprising a metal

pin layer extending from said first diffusion region to said second diffusion region,

19. A semiconductor device as set forth in claim 10 wherein said second length
of said contact layer is electrically connected to at least one of a source and a drain of said at

least one transistor.

20. A semiconductor device as sct forth in claim 11 further comprising

a metal pin layer extending from said first diffusion region to said second diffusion
region; and wherein

said contact layers each comprise a semiconductor material;

said at [east one transistor is further defined as a plurality of transistors formed
within each of said diffusion regions;

said second length of said first contact layer is electrically connected to one of said
transistors and wherein said first contact layer further includes a third length extending from
said first fength into said diffusion region and clectrically connected to another of said
transistors;

said second length and said third length of said first contact layer are generaily
perpendicular to said first length of said first contact layer;

said second length of said first contact layer is generally perpendicular to said first

length of said first contact layer; and
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20. A sem conductor device as set forth in claimll further conprising a
nmetal pin |layer extending fromsaid first diffusion region to said second
di ffusion region; and wherein said contact |ayers each conprise a

sem conductor material; said at |east one transistor is further
defined as a plurality of transistors forned within each of said diffusion
regi ons; said second length of said first contact |ayer is

el ectrically connected to one of said transistors and wherein said first
contact layer further includes a third length extending fromsaid first

| ength into said diffusion region and electrically connected to another of
sai d transi st or sS&d gates of aiditiandinunpigerfl Bprgithandiigid satedrlhered lewdt idof sai d
first contachidgayestsal eagiens balobitrae pppndicgathagovkoadai d first |ength of

said first contact |ayer; said second |l ength of said first contact
| ayer is generally perpendicular to said first length of said first contact
| ayer; and said gates of said transistors extend linearly and said

power rails extend linearly and said gates of said transistors are
general ly perpendicular to power rails.
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