A TECHNI QUE FOR ENHANCI NG TRANSI STOR PERFORMANCE BY
TRANSI STOR SPECI FI C CONTACT DESI GN BACKGROUND OF THE
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di scl osure generally relates to the fabrication of

I N TETHNEQUE FOR ENH@QQ‘IN@I‘RAMI’S’IM PERFORMANTE BY
fabrication of hi histicated field effect

transi st or SRANS 'ﬁ@ CIEHS CONT ALY DRESIGN

connected to a contact structure including a pI urality

of contact plugs. DESCRI PTI ON OF THE RELATED ART The

manuf act uri ng BXOKGROUND OR EHRINVENTION t S

continues to inprove in several ways, driven by the

ongoing efforts to scale down the feature sizes of the

FIEILmdjlvim{mlei}«jwuoNel enents. Presently, and in the

or eseea uture, the majority of integrated
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MOShaansie@nstaeuges) medn@teﬁrtotmﬁ)mm ktrdﬁﬁ&dmeludﬁagkzepluiraﬁy ®f contact

in developing integrated circuits of increased packing
Plugyensity and enhanced performance has been the scaling

of transistor elenments, such as MOS transi stor

el ements, to provide the great nunber of transistor
DES€MRﬂ“ﬁONOIFdI‘HEBREhA']ﬂﬁoeﬁ§Bry for produci ng nodern

ﬁﬁand dev cg One i npport.ant ag\[;ect LN
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waysJdUARSSh PR dr%oid@eeff(ﬁ'ﬁ%@ tsbzﬂ@ d@(’vnttﬂ@ fdaBR8s1eObf RGNl circuit
el ectrode that controls the formation of a conductive

elem@man Re¢senidpaandt inrihe foresesabledotuaeidhe madjerityeefi integraséd timeuits are,
n S LSt ur.ce nJre
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due foegieow&llle@fhbliﬁieﬂg pideanteshiflo@y thad IRk Stieei OdlieRdped | dWér the past
type conpared to the dopants 1 n the surrounding

decaéﬁﬂys@alw ingieaiar deygloping Byegrated circpits phincrepsed packingudpnsity and

S U400 Ll R, LR i

eleméms,t tr plovaiesths t gIEatedLmiﬂmﬂ(ﬁ traﬁsmmrr ¢lsments , thioit@y eve, necessary for
t hat a pl ur?,Hst of issues are Z?dltl onal ly invol ved

Prodycg R bSOt meeRk ey I5FS. p &MToIHRHTEE figgech in manufacturing

field 'éﬁgét(‘{?ﬂlsﬂﬁ;& hﬁﬁﬁ@%ﬂu’é@& AEAEHIRINS s ﬁf&rreéud'tﬁql&qge &Zx glaof the gate

h, typical the respective thickness of t
electnqu U,hat ¢erollsa§h@r fomamrs of taocdnductinducleingn semanbemgt the source and

th t bi | i d
araingEenS oF o b e Th S I ryn et Tetithe Fnsigy glement ar
condG@iVel b&hidBndickdrC fdgions including dopants of an inverse conductivity type

compared to the dopants in the surrounding crystalline active region, e.g., a substrate or a

well region.

Although the reduction of the gate length has been considered necessary for
obtaining smaller and faster transistor elements, it turns out, however, that a plurality of

issues are additionally involved to maintain proper transistor performance for a reduced
gate length.
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di oxi de are currently approaching the practical limts
Wi th respect to breakthrough voltage and | eakage
w@osasas32 whil e other strategies, such as di ePEDUS1008/004958
materials of increased permttivity and the |ike, may
S %Raﬁl{)l‘%”forr %%&@&drg%{é l%ﬁgth' Ey}hcall? tﬂb‘%’%s&%ﬁ@e 9{188{é§§§f the gate
to enhance the drive current capability of advanced
insuldtiopl thyef fieaisot tarbsi wdoesl fimrorderglov emintei e domteaikbdity of the
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dioxid® Bie! du"n)énil{(”| Qpficachifi® rth@iiﬁ@”ﬁ’&a@ linfitse@ith R&pact to breakthrough voltage
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and kmkaghecwmmwewhﬂ@gwﬂm steafegiess (iuch jas diglechiy @sast,@reals of increased

perm R AL AL 5 58, Pt ARBELL 1 5 pose v

enharid@ th&@ri¢H anrent dap&hﬁf}soﬁfid\faheécﬁﬁﬁﬂfe@f’ebt trﬁxﬁsﬁﬁdn%tf@f 8 given design
includes the provision of a highly stressed dielectric

dimepsions by freatingta Espestivet feain im hagpel wggigneinnondpe to appmprxately
S a |
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It
suain)in e ARpAY s of el ke Ry éﬁ%‘%ﬁ JREBATAGALES ighly
stressed sheledtiiv engendedst paveasrBteetransiyr, Ivdhesdifi ithe émitihgic stress may be

é érol ltﬁd ia rder to o tal n a deg ired dfﬂrlie lgmd )

wansE58 G FnepinbYice semiobdider majcgiabi 83 1 fifipllpRbtain a respective

stramnihttﬁé SiniBbreRNd %QSkirﬁﬂleWNEﬂ a g@rﬂaﬂirfa'ld" §b€h as silicon dioxide,
conpressive stress of up a or even higher,

sﬂlcomwlillmdwhonewmﬁé sniecoadumdeag@tbmlsﬁ yikesodyibe foreed by plasma
enha:egréaa{hc 'rgr}ut:al'f %%r &Ro 1H @E&/lﬁyg%h“(%gss thegr;c’ﬁxt é%spect%\ﬁ: process

pararﬂetéi@dﬂﬂ;abekﬂuhb@ly b@rﬁﬁdlleﬁ iat srésSto dbthinea dasigd @fgrde @RRtype of
and hi gher, thereby prow din the otentl al for L
intrinsigc e8| nfox ARstanicey &1l kR BiHHCG depogitednwithapigh intrinsic

comp}ésm'sﬁje&r J2n T{be§ &P &Ju%nﬁqéﬁg f‘\? A% ﬂh@lle%rg%\é mlantageously

Incorporatedinto the inte trlc mat er
used tithatdec oo enharma dh peforadres df h%type anmsrstoms Slirailaiy, silicon nitride

erel spective WI in evel s, .so-calle
may %\G? ahel at%ﬁw@ymo %'Yb‘ég‘P Seidg S&ﬁSSaHH Bpge ol GPa and
highdr "UREBY Proviliia e@ﬁerb&eﬂ@ﬁlefdraincregﬁﬂg OfL e vey cuh@nt capabxllty of
conbi nation wi th reduced transistor di mensi ons,

N-charewh trendisterss t Theise) highdly) eireﬁgedrmtmmilmmy rbaynqirpmwetdheto the inter-

layer{_@'@kbfé’f ! II‘I?%%I’?{J H‘lg? VQ!%%I 3{1 eé}‘%?e)lé & Sttézg{sbsfore rf‘:qsements wherein

respettiVeS Girai e thvels! G&bﬁl&cﬁﬂﬂtaﬁmﬁzahﬁﬂllﬂydﬂy &ha)t badsingddobn and above the
el ements may not only depend on the specific

interlpyegndielaciric amaienalt erGspeuentyit inegenehindgiase with apducad diransistor
dlmel?s?{o&sh%ef Fﬁ%ﬁ’@c%%"s . fn'd{lgl g%géc\‘i}ﬁxgh ?tmé&f 2 ‘?ﬁ' F&ﬁw?ﬁon of high

¢ ricalt COnREct  on o CI°r cui
perfoanamediangistad eldirerapetiomieser, the findlly dayined peﬂblﬁ'ndrmetdﬁentegrated

CHCU{({)%{{aSlinalgV#ﬂl%ggg{\SISotgr gllelgl%gtlstmae}! r?or{%%y deppend %gltfle ?ge%afic transistor
characteristics but may also be determined by the respective wiring regime that provides
mutual electrical connection of individual circuit elements according to the specified circuit
layout. Due to the increasing number of circuit elements per unit area, typically an even

increased number of connections between these circuit elements may have to be provided,
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i ncreased nunber of connections between these circuit
el ements may have to be provided, which may required
W@ MRi3I8BTat ed i nterconnect structures, wherei PCT/K82008/004958

conti nuous reduction of the cross-sectional areas

whic}gﬁﬁgr}_ _i@d%%hﬂisﬁ&%&‘ﬁﬁég&%d@@tt sQfdcﬁlr%s"’,‘%ef&ﬁﬁfé ntinuous reduction
parasitic capacitance between nel ghboring conductors.

of th€omesepeetitniay  ar¢as ddeandssipighlyi venduetied Imateridl camd| sdeted parasitic
hi ghly conductive materials, such as capper in . ..

capacigfis YEL PENIGERYF NG GORAUSIR o COPSEAURRN Erih Bfecrespheyive retallization

levelé(;)'fﬂﬁ’&ly Con@i@Rk hIRALLANKE dsOfopplE i ¥6MmBlratiBe Wil lﬂﬁﬂf(gdielectric

of T ndi vidual transistor elenents, however, is also
materials,peayt besesedont act structure which provides the

el ectrical connection between.the drajn an our ce
F 3 bt RonsiPReE f BF St i rarBafe SNy drinRior elemens,
howel &S RE GlsoVE réspottRet cdtltatd SstRttue® WIAGH pRIvedBNthe dIBYrikkd\@nnection
to provide a | ow contact resistance while at the sane
betweenniie rdsainyangl bqured tegiensoantk ther mgindlization level. Thus, the respective
[ St] C itchi. eed and the like,
conta?{]ﬂpgf éli&d(l)lﬁz{c,t % egnve\zl\%elg?}aﬁ%\gét/\fol q%g+1§9 8ﬁ$¥’lcgﬂ€lf)t rleﬁlsteance wﬁxle at the
same ¢/ gottund 0B/ afféct athegir@sisier chanetsrisasy, lsiichedwitdh@fpespe¥®and the
. requirenents, as will be explained with reference to
like. i ypseut, hoyveygy thas it isidiffieult in gonyenéonal pEaipgips to concurrently meet
[ : a < | RV j or
e bUSRiARERSACLAEE: SOOI AL SRS UMY
silicon-based substrate or any other appropriate
caLrier eri al haying forned thereabove _ ,
siTBWE fasgagnadsaly gllm%?mcr?%?y%m .V}%P? hesmisprductor device
100 EbRpiskiRg fLGhbdua@N 108! @b Ikbhnks hOLiNESh-bRe@NAbSPAY Sort BSy other
sem conductor layer 102. The transistor 110 may
apprapoiaisr ¢asmeramafatiel lsveng foguied thetedbovemdiliconsbaged semiconductor layer

ifhsul ation layer 115 tha arates the gate electrode
102, e Phne SRt e Blor 318 St ant HrovR g Hmictnductor
layer SHOZL. COMUGhiikistdraY €0 rd&)2 coMpri®® \ue bate elé@FdCL 14V CorBRACENR a gate

] structure 113 may be provided on sidewal |s of the gate

insulgtjonclayed 13 1that wparatesa s satgreledtrpdey t 4 drone ginplhdnsek region 116
hi ghl 0 j t r el 1 i

posighdl (HERERCSRICRT 0T B0, FRUENRr ' fespid el Pk Bihelfrure 113
may b Iprowvided apr eRlenhlls of adie Cgate eficandaiilde The twagisewr LIR® further

nmay Leﬁ esent, a draipn region. It shoul d be appreciated
compyigey hig Ly g?ﬂﬁdi Fasendystor gegiend 1dbul e agiig #r ajdsain and a source,

ron : ical j el i -
el PGP TSR ag P MASERCA Bk sLEH MIAR! mk Region 112
may repeesentra dram rdgiohe leshouldibe appreciated thee tsoconfiguratighoof the source

11 with r e to the drain region 112 may be .

and Giafh Aesins, TR 107, Bav o Syfusndfil,endod, o tags, well-established

transic @8 afRitddibredBhér¥ii th differbift fGAGIACIIARE sdure fe%ﬁfneﬂtl with respect
vol t age nodes conpared to the drain region 1I2 for a

to thesrai fegica thpwapbedetined By dre. ciruit layeuipthat isf the senrce region 111
may tygf(:gﬁ? Bglcoﬁrge%&%ll t%td?frfere}lth\?ol%%g hE8es OFpare t]c')]th nﬁYain region 112 for
uaf 'y "act as a source of ®él'ectrons, ere a
a spetifispegid Verasivierct Forexahply)€br afIN-¢Hinhél tnsistor! R source region
channel region 116 on application of an appropriate
111 mayactyallyag EH@ouree phelectrons, wherein a respective conductive channel may

build up in the channel region 116 on application of an appropriate control voltage to the
gate electrode 114 from the source side to the drain side, wherein the respective electrons
may have a maximum kinetic energy at the drain side after acceleration by the voltage

difference between the source region 111 and the drain region 112 at the beginning of a
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gate electrode 114 fromthe source side to the drain
side, wherein the respective electrons may have a
WOoreoos/18asski neti c energy at the drain side aftePCT/US2008/004958
accel eration by the voltage difference between the
correSEUHAGE: SVAh@Ty dpetatnd MBRodErhiRtd] 8BicRTE rddidndt 17 BRy be formed in
begi nni ng of ‘acorrespondi ng swi t chi ng opérati on.
the drin @pg spurcagegipns biZi Hd asgpwitly gy e?m‘stoa@ 14 torweruca the signal
ns ;112 .111 and on_t
Pmpae%agfi‘% F%‘&é "i@‘f §o ?‘8@‘&0‘12‘:9"[1% “S]t ‘?“CB}% gAY 6??‘33%‘%89“ the drain
and sbnrchlﬂ@glg@t plzeluapt rode 114 and t o reduce the contact
resistance in the drain and source regions 112, 111.
The sem conductor device 100 further conprises an
[ e |.al : ' 0
pgfsrgef \L/&%f%&mﬂqc%rt c?eél#sel 1 o?‘ﬁﬁ{f cgg]ﬂg) is s:'\,[glll;] ?%5139%  OfiSRc @2 %mnaterial
120, ohighy érebdeOhnd passivatedDhe tramdiod Bl(Band:WBﬁ:h&ﬁﬁ)} Ye cémprised of two
silicon dioxide based materjal_ may provided in the
or mpysy patsrialy. | Eipgpentlyp apﬁ*’é?ﬂndﬂll‘?élqeh‘é‘sé‘éﬂqt@bal gBaY% PG ApYiged in the
form BT BhATanRThE SLSten AT SRy UL, MehebFer, an etch
stop &ayler A1 Sis aypicgly BicatedsaHosetthei |t1tay1smmt‘ H 10e syhécht exldbith@ high etch

- material of the |layer, 12 allow an efficient
selecpiyity Wé‘% rgpegt todhe \?i E{h@ﬂ o@g§§ P & a@%‘f’ tagrelfﬁc IGjgnt control of
a resf)&%vleqyﬁf progéssl fBr %ﬁﬁc,erﬁlﬂgothg%ﬁ?‘@rrl%ﬁﬁ%rﬂéﬁetoc%afég ective contact

lugs 131, 132 connecting to the source region 111 and
plugSt hHl, dB3iconnesging to te2soureesiegioni Mdland the drdim segaore & 12,tiagpectively.

tch s lLayer. 121 be conpr.ised. of. sil.icon ..
For iy NS e L tna e SRR R e Slic T yhich may have o
high EREREGSIVIE witlPtedpett kd ¥ pRiralafios @hisoRbsic Richltetiped PR Stch@iyg silicon
etching silicon dioxide based materials. The contacts
dioxige bagask meteriglsugthe gantaqig or reptask plugs fsd. 32 mray badersned on the
Q r v e
bas1sp({fea393é82fb$)'hgf% oglhﬁcet&%q'thttgh%ﬂs\ﬁlﬁ%%ﬁr 5§ ﬁl‘evm%fy é@lalﬁl%d metals may
typicp)lrlpba': decd owroevide &b comattytsinagceSwo :ﬁStotn@t tmdulyl mdgdmvely affect the

afively af ect the overall performance of the
overql rmagce qtjthe trmst@&h}{%ﬂ Fé)r et"ﬁ?i‘@ﬁ BHESEBHPPCT, aluminum, or any
therd ANy 8 6dd Wbt R EHdu¥ine pusRe | t
© emhMrelﬁﬂgpg?Bpr ate conductﬂvg r%er(ﬁgye#s Pnot ayers (no
showshoay berprgvithed jprawmibdeationnwitlothiei rnatecme eundhctiveematerial.
respective conductive naterial. The sem conduct or
device 100 as shown in Figure | a may be forned on the
bapheseicérdtciop db@ae 100 RE HRRSRFigdidel aﬁﬁ@ BOfHeH ®h the basis of
| ayer 102 may be patterned on the basi s
the folkowingsragsisesh eBhep sasaieonductariiaygu? may dxeomttemdomf theebasis of
[ ctiyve aleas for f t erein.one
well- g&@bl?s ﬁé(?cg otrece 8 es o ordesr utgh egls ﬁ% prial nsaicg%'% ?refi 60r forming

therefif orﬁ:t dt&ﬁoreltfaﬁbhlstor eleﬁ{&&i SuchRRrthé thssifion PIOS er otldAtir@t elements.
trench |solat|on structures may be forned by

For thistmspesgppaliost enchyisplaupn seuctie rmsah%lfqrzrmdu B lithography, etch,
el SR8 EDar TR iy DAL OPLOR, BGERLASL Ay e
createﬂ: mﬂxﬂmmhme raupeduvbmtllvesrpgohs vie atcaadaicstwith the respective transistor
chara%{,]?g{sﬁ% egéﬁsrgffei,stag ggliree ef,qttrz)glcé ll& ﬁgygagclé 1encs$1 ggrel lalyer 115 may be

formed on the basis of well-established strategies including the deposition and/or oxidation

or other modification of a base material to obtain the gate insulation layer 115 with a
desired thickness, which may be approximately 1-2 nm for silicon dioxide based layers of

highly advanced field effect transistors. The gate electrodes 114 may be formed by
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formed on the basis of well-established strategies
i ncl udi ng the deposition and/ or oxidation or other
wWorWsfi33sar i on of a base material to obtain thePQEUS2008/004958
insulation layer 115 with a desired thickness, which
depodTBon &fd &Q@Je@ﬁéﬂf%@hﬁénéat?d patdrAingSbbtih Qs Oi Theréited 2@ dirain and
| ayers of hi advanced fiel d effect transistors.
sourwrﬁ@glg@% bl?ellégm@deesfonmd ﬁath;bansmfrmarmr@@pbdwgrmd igypéantation
i cate t n
cyeleS HEREAHE Bhacif RO FIERRE bk HalEglrRTRRI N pimensigns during
the r&Bpecftﬁ'E: RG] Biatioheprossies. OintexPiiclly] &idehfyerdRs ilgplafitation processes,
i npl antation cycles using the spacer structure 113,
appropfiaienangy! progessas mayr kmperfermeddp agtinaghe depaniy ppg re-seystallize
{3t e .
the déa?lf gx‘?& u‘f@e n;gf n%trl 12 %gﬁpﬁgg@ﬁgezié tie &&EF&H&E{: %Ed{)]%sela f‘ﬂ%ay then
be formed: &Sﬂﬁngyleb@odhel foamd chet d]amCdﬂd\mhﬂ:etl’eglods)pamt Bl 1anNext, the
crystallize the drain and source regions 112, 111.

etch pipp r1é¥ﬁ5| 1r2e1dmavrh§= Framge, sderin &ymeyoiRs advanced @ppligatiops a high
1
XA iy SR Y 1L, 002 1R, o o

amoumi pf blmaihonrtbdphaﬂmef Haglmxt ¥, ahd:rlelyy enhmnaohigahe ebarge carrier mobility
| ication a hi i nternal stress ner at ed
there{fyind 6l Bofiive e A A5 sirvarishh é‘ﬂq@a%f sglironyyride and
otherarﬁﬁlteﬁm@ L}Hﬁ% 8t vhRbEJully! fpositanNashs (& gklﬁﬁlt]alﬁrgﬁ intrinsic stress.
her eby enhancing the charge carrier nobility therein
Thereaitﬁt@r tthe életem;lculrawel 2@unayshc fcmmd ﬂnyl anv)appmrlptesicpomébly technique,
. Al silicaon nitri mat er |
possifi{liolbREL by RAHERaMn S5 BoHlEr ravinr BhEnaT pgHe ehicterstis
for aistibdelyiérit Qltﬁég’rﬁgﬁy mmﬁdt@ﬁlhg sequefi€e M GldeEto’ foeml rBYREtive2 dpenings
may be forned rlate deposi ti on techni que,
in thtbe%@iamey dfe!ﬂctreﬁ/mteégal a & axepiten, therrespestive eperags may be filled
f r
with B BB RYRER bR, Stk SR BRERM & biTopdle Barrier material may
be provided attpré\@mw egqsiaéd.ve openings in the interlayer
dielectric material 120. Thereafter, the respective
openings nmay be filled with an appropriate mat eri al ,
S 9
e R of R B 1 0P PRORR MR Ak B iy determined by
the cmractngsttdsenfdpe rcandwativefpatth defimeaintsy ﬁteownmdﬁ 131 tbrough the silicide

. f t i ned .b . .
regioB 13/ SHpas Sirtitegon bl B Glachrl et 6 dhup thrsdraisyregiog 112 and
via Ot tsilleide FpiQHIN7 he Bl c6ntad dlamémM 3b1HackNhid ﬁ%rrespondmg
source region 111, the channel region 116 into the

metadling in & sgiabization layed founzed shovasheinteslayen dieleewsisi matenial7120. For
mstar?ce b}g hﬁeeaﬁlgé] L34 gtl\?eg?%itlnz ;Btl‘?ig ?ﬁl yer:gatgo 61?1”1‘9 f rgg g&g}rx\%&le dopant

prof1]e!§1 ti@ thefdin th&| soQidel 1R givak anlall 1 1L, 20pefr6r switdifg ¢Rarabi¥ristics and
creating a_respective strain in the channel region 116
curreRihdrivh G2R0I HY rflme bg @shisvedr dpj magtain, ardesirggd o CqRi@ct resistance,

typlcac‘lﬁgé ggltr{élftgs?:fésé)%a?vcf Confact ele Hf‘srl'ﬁr ﬁﬂ%&iﬁgttg thea souéce region 111

current r| ve capa
and agudtmabityeat. cohtactrelenteaisr 32 cdﬂsedtlag td dramtragbn 112 are provided. On

resistange, typically a ur, % respecLi ve
the osg ot DieeFRTES RS ot B BEYRes SUTRBEAT dgfiegice on the
overalllstress transfer into the channel region 116, since the highly stressed material of the
etch stop layer 121 may be removed in these areas, which therefore may not contribute to
the desired enhancement of the drive current capability. Furthermore, the fringing

capacitance with respect to the gate electrode 114, caused by the contacts 131 and 132, may
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and a plurality of contact elenments 132 connecting to
the drain region 112 are provided. On the other hand,
W@ b@sasassnct el enents 131, 132 may have a si gnpET/osaons/004958

i nfluence on the overall stress transfer into the

also Em%ezldv(elesg'a‘?ﬁctléﬁ theSb R4l Eraﬁlﬁblgpéﬁorﬁ{ahgés?ﬂuf%t&ﬁ ki point of
of the etch stop layer 121 may be renoved in t

view aifeasadum cdntad’n gesftonce, @elyrgeaiunchantafi rbuteeuteo cortact elements 131,

|re ay) nt of the,drive curr lity.. .

132 R hderdiPl BEfa e reed SBEPE oy U (65 BEpettittiig view of

straif RRard@bAstRseald alQicWl bf haUsRZingY cigatitaRBl Wik Sregp%lst #dhe gate
132, mayal so have an adverse affect on the overa

electiodadd#sa orduped fivmhema/oriizesof the gontaneelpwients 161, 1/323w desirable.
of a.reducged co ct re tan e nunber
ConsPhudiul S Sfeigh MBS Lo il B8NS 138 LR B ARG isRhegyveen these

requitetidigs.| at eral target dinensions may be desirabl e,

while in view of strain characteristics and in view of

the fringing capacitance with respect to the gate

el 0 u | @r, si .

e OEbler 1 st @) JHEGEI TR, (AR P 0 <ERihalol gevice 100,
wheréllnethd eedpgetivef cdritaet elunteied 181 amremet @ui&lsldelaﬁd th:‘e @spective contact

mpr.om se hetween these requirenments. Figu b

elem%héﬁgtqtéléﬁ pymil Sidgsare prevdded t“ﬂg‘ Q,,sgqulgef lqytqgt defmed by the lateral
dlmeﬁﬁgﬁcﬂ{d?& Ohs q€ dfcﬁxel%t%cw&ﬁélﬁs LR 1165 W)‘gcﬁ 'rgﬁ)ectlve distance,

cont’act el enments$ 131 at the source side an
indicated pe 8, whercionhese tdimensiemst ks, D32e & b¢ hedatstaod as dehegradﬁnensmns
. rovided with a specific |ayout dflnedb at er al
. 4 i vames itk ahgaslrtly Y Serainsnioientes dhehibSanen actual
devw% S OTHRYreSpdcA$ P SsibraY Qe £and M 1aRFAdi&8ndd DS rt?[!)leally the

these dinensions L, D are to be understood as design
samedforreabls o the, cifcudt elemsntsamg@t: wmlun@pcmmdmcmposl Cgmelqyently,

accardin ocess f| uct tiogns in.actu

respelfil gBE R 1ok ek BeBPROERE rudihe BY B0Be FIPELAEY aevanced stain-
induding ﬁfealharﬁidrﬁi MAag Sighifddaftly Mppeédl dry/tht Ren@ai@nichire ahd ni result in a

the circuit elenents in the sem conductor device 10
performaRcsq aAt less thany exsetedi due gnithe hove-expdainedyjadverse influence on
speciBEIEAGIBRCRAALARET by device scallng and advanced

ral ninduci n anisnms may significantly depend on
t he cont act st ructure and nmay result in a performnce

| ess t.h expe ted ue to the above-expl ai ned
i ReESnh R BRGE T lrgﬁeffrq a1 dpRbiausH and devices that may avoid,
or at FAN REIR! ihslelfEests of BRe Bf ﬁr%?@&f tﬂb?%tﬁéﬂi Riehdfidl s1RRked to
vari ous technlques and devices that may avoid, or at
| east reduce, the effects of one or nore of the
I i ifi.ed.ahove. SUMMARY OF THE | NVENTI ON

M@A@mﬁ SN 5 s nplified summary of the

| MPefolleWing preEdifd a kRnpifdl éﬂl‘ihrﬁa:?ﬂﬁ'tﬁe uiveRhcH MetdedioYrovide a
sone aspects of the invention I'S _sunmary i's not an

basicayndgisanding ofoma aspees of e inyertien. oﬁhlsmpmr@rm& not an exhaustive
over\hg\}v %}C{ﬁg utnoenltlgg.ntﬁ iy ngg Yntgr{dearto 1'(lgrﬁlfyqie§/r%:“rnéﬁctlcgf efements of the

invention or to delineate the scope of the invention. Its sole purpose is to present some

concepts in a simplified form as a prelude to the more detailed description that is discussed

later.

Generally, the subject matter disclosed herein relates to semiconductor devices and

techniques for forming the same, in which the layout of contact structures in semiconductor
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invention or to delineate the scope of the invention.
Its sole purpose is to present sone concepts in a
waeeoplisIssed formas a prelude to the nore det aPCBUS2008/004958
description that is discussed |ater. Generally, the
device¥ Bja§Pe IG@atll arigll $€bRREED f@)@ﬁlﬁh@btﬁﬁ’ﬂ S%E&ﬁcﬁlpy designed device charac-
sem conduct devi ces and techni ques for formng the
teristzame In |th1smayh theh enutaz;lomtereamm htwnsﬁmummia@sstmture and the

em conduc ord Vi ce ed in der to
respep i COD GlERaTT ShSe be {F0apd i o lghly ], Faghgs, 38 e, even
withih @ digg1k @nsistor ERhent\aN orddd Qo Approphiatel}f il afcei tRE aRINVER S a low
the contact structure and the respective circuit
ohmig [centaeft Wit jespectae apgaéwelyrnnﬁumcgmﬁ ythewieansisterraheracteristics, such as

st.ance. even W thin S n
the s5RRRA e iy P Sl B b 1BBE et SuEkce df) he e
For iakhée, GAMNoart caves, Nthe etREE relbatidBgedusa® by mefddmeara:clemnems with
other transistor characteristics, such as the
respest toap FUEHGH diglgctiie dnaiprialmn thy émﬁé‘ﬁ)éqfaﬁl?léﬁﬂéfm&teﬁﬁlgway be more
severg rfbpgl Jl]lgm?eqq Elts&) sc%nﬂrgdtgfulaﬁ a)% Esshxyébgt?ég%%alulay obtained by
sone cases, ress r |on NG sed
presentipt MIableeﬂeptbsetm ttachnéqee cinayoba sgmﬁsmty diighe@Cctompared to

material ip the |nterl yer djelectric material may be
corremﬂnél%%w YisPs paletta %rhetq ¢ihaad gthg oves c‘"é’nWb{eé‘éFWe is less

critichPfor ? leY Erafdil6R %1&6@'1&‘%&&1@&%&%&9’ i B Gefifdd ?( the charge
aval | ab e eposi t1on techni ques may be significant §
cm1¢r|rg¢tahtyc @mlpgh@obompamir toebpdhchangeli teamsistag. $tonsemiently, an increase

her hand, th overal | conta
of EGERcy FESis|abe by ol cHReks R REpsel ABES the overall serics
resistah@)aé BleCdomifhMA8etof falyHelthé sdststdrRe o HRN i1yl ddped semiconductor
defined by the charge carrier nmobility, is higher
regiopd @p alree B-channeh drapsigteanyibile at ﬂlﬁ:sﬂameotrlme @onisewgazedt aryouxmof strain
may REFLERSE il the PeS0E EffpabETRRRT 58 oY AR RBESRE fopbo hat
voltagél Gdrdp mimnb indfdaced WBHtabE rédigtan@s nslyanapaddf thehBverall transistor
y doped sem conductor regi ons of the P-channel
pe Olelalilf’sei BPEsy INGRRIVEL aftthe RRNISR fidecOMmPared tpﬁb?» R gidgmidhhe other
0 | I
hand i c%%gid% R llﬁ%rdn?gtggg ﬂle ﬂl!l%ﬂ% %Z) \r’]l%t\%E@rpﬁl% drain contacts
and the) Igaageéecdro«ip mia;eha\@ a hrgheaaﬂﬂxenmﬂmdte asmalls swindengmpyrformance,

t he, over al. | nsi st erfor nce nore
since; [eogiain, aids e DPHRIY ol cevisTtind Sl ctbe; WATHRO fqpsequently,

provﬁh%ea SAuddaecoiar rebddce at Qﬁ@fl‘ﬁélh' M8 GBUR kdGediRBChe fringing
thus the fringing capacitance, between the drain

capagi@nca oy b&rn@ntmesqg@d @reble@tenmgrqwagpehw@ forhbyhgain of switching

i nf | uenc ove W t chi n erf or mapce
perfoandy MRS Forb R S ARL ap Yt s C b SR, SRBatesyf fcenanced
transisfcariﬁrﬁhﬁancecmis@ﬁutemdw aﬁfé@t\&igdthﬁgb“atdl vieRNt@iksequently,

resi stance at the drain side so as to reduce the

for etherrgsgidenticndi devigr RHss bandc PSS ateebnines, enhasgedy transistor
perfogﬁe’lgrﬁc%o% nﬁé‘toﬁ)ﬁa{x ggléggll r% i ch&]ﬁ fefstics ?f tﬂl';]ee respective

rfornm re3|s ance a
contaso Wstimetusesd ewhreﬁs uiking iillitoe ndsm;ﬁmaexhdnr docallgt odrypeyr fimflueadese on the

i |.e naqt ufi}ﬂ af f ec g the sw tching behavior.
opera@&ggag %Véﬂrtq) e transistor w en esigning the contact structure.

One illustrative semiconductor device disclosed herein comprises a first transistor
having a drain region and a source region and a plurality of drain contacts connecting to the

drain region, wherein each of the plurality of drain contacts has a first lateral target dimen-
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for otherw se identical design rules and process
t echni ques, enhanced transi stor perfornmance nay be
wo@Riai1s88s2 by | ocal | y varying the characteri stiBPGI/US20081@04958
respective contact structures when taking into
Cesh [ r C h
sion. oper atgtl%ﬁgg’bgﬁaél o?h%%ﬁcycﬁea%@ng%# fe@v\ﬁz)#ﬁgleé/l gfn F%‘SCC contacts
conngchieg ¢o theasiurett relgmnu mdiereiineadh dfuhe rpdurality ofeth coumde cootacts has a

vi ce di sc).osed h i,.n.conpr i a . first transistor
secortlfierd) el R on aR Ot HDdhs et ugbhrdsh A ion
plurality of drain contacts connecting to the drain
regi on, wherein each of the plurality of drain
cohtfacther hldwstrative rsemi¢andectal deyiagetisdionsshdiermin comprises a first
hernDr the.se onduct or .devi 0 I §es .
wansiSiE PAFRELA Gaink i e PAES Feaifh anq Aot Brersi of draia contacrs

connécBifiz A8 ,thVAEH€ irékiSRC Métkovdie thel dehfbdrddicet dehiee %@prﬁ@es a second
contacts has a second | ateral target dinmension th

pluraliiyfafépurce contaeth gonnecting tathersairee aegjen, xmmngh@num}oer of contacts
of dif{]fillrs{ @%Falit#rlcplﬁ?etrg ﬂ&nvtﬁe I%S){Hb%lo &d c%%E 2fs oqf%ﬂé ge%or% Sféxrz(ﬂstﬁd

erefrn cofprises a tirs ransi stors havi

region and a source region and a first plurallty of

drain contacts connecting to the drain region.

VoY @ oangrther t HustE YR csmigidyetondrvice dissipyad Searein sumpries a firs
: t
wans R R B SRR oA DRohd Ay BFHpARg o dran
regioplandad isbyrceliregions Theo B&rhittenduu@ede\@ée tuotiteacbmpoised be interlayer

dleleég%%]%ﬁ&]g(goglp}lé%w% Esa %glgtssg %I@;%ttﬁglgt I(#\%p]egggre a first contact

structutd &t plobRIRA| BACEHABMS 8 tRe dFah RedifFial BOJodtcs EYiBR of the first
region and a second transistor having a drain region

transigiod ands @gmpssersegmmct mhme:;@rrmton@iugttbro@bvmceuftuﬂam rdielectric

[ ises.an.ipter tric. material coverin
mate e Rp gt G L Fhaes bl e tRacindup a ! 19y derinea
by la€28l aetetSdimeatidhe of SthBrcontade Gldmatts GRANALEs distaricB® between the
drain regi on and the source region of the first
contagt glagients or Thengmienndirioe slexisn further sompaisessa sgqoad Fontpct structure
I rial
conn 48T UEgh P30 P S e LY b PLEEhL pl6F i o
contati elsineh@yexdnditgf threwghbshel iateelager dialegeic ﬁiaﬁéﬁaslwﬁwelﬁfthe second

t he cont act elenents and target dlstances bet ween
contaglo NHANTEo P AEVTEN. AREHBRHI8 GRAtRIDG: 1aoOy: Sefmed e laieral target

dlmeﬁﬁ(;ﬁ)f)f ﬁ@ccﬁ‘lta%?%féﬂ%n&omda&} e?td‘islt'zﬁfc% ﬁet@&%@ﬁ‘% ESadi R1déats, and
drain region and source reglon of the second
wherg¢in ginssesond laynat difegsfian thy fasnkagowt. el enent s ext endi ng
through the interlayer dielectric material, wherein
the second contact structure is designed according to
BRIEF PESURIFAONOETHRPDRAWINGS!t eral target di mension
—_of the contact elenents and target distances between
the contact elenments, and wherein the second | ayout
di Preehisclosuggrnay de upderstopd pyueferare frthof gty mg| deseraytion taken in
r b
conjuRjE% Wit e@%ﬁ’ﬁp&ﬁlﬁ%%§%ﬁ g?%:{ r\lplg flfgﬁ(% ¢ %[; 9919:e 1¥umerals identify
like elements, and in which:

Figure 1a schematically illustrates a cross-sectional view of a semiconductor device

including a transistor and a contact structure formed according to conventional techniques;
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conjunction wth the acconpanying draw ngs, in which
like reference nunerals identify |ike elenents, and in
waRi08h338Bt gure la schematically illustrates a PCT/US2008/004958
cross-sectional view of a sem conductor device
| b 110 séhehia@iosll B HRlstafRd aatdl?oﬁtsﬁcéf fhle! donb et nhP séRidonductor
~according to conventional techniques;Figure Ib

devicg shewnin Eigure/14;| | ustrates a top view of the

conventional sem conductor device shown in Figure |a;

Figure 2a schematically illustrates the top view of a

t rEiGies2DEcheamatioglydilliseaRBithy t6p FRW 6P Al taakis®Ir RS differently
. at the drain side and the source side according to _
sizedj poniagt relements exttibai dram sidgi and Hivegourer sids; amogding topillustrative

- | [ L.lustrates a cross-sectional view of

emb%ﬁﬁg&gggisg%k%’hﬁf%léme 2a; Figures 2c-2d schematically

illustrate top views of further transistor elenents

havi ng an asynmetric configuration with resgect,to t he

c drewEr2bscherptinally Alusiiges drcapss-ssridenal Migvt pighe deyigeof Figure 2a;

side by varying the nunber and the |ateral size of the

contact el enents, respectively, according to stil

f Ufiglmes 2d-2disthahaticallg niblodirare ntop; viewg uofe fiéher transistor elements

schematically i]lustrates a top view of

. a L
havinge4 RYMIBETIG COREEYTRER Sl TeSPar i MR StEgPEseat the drain side
and thE3bARS si®UBY vadyi %fﬂﬁ@ hembet bR HleSTafiral sid@¥F Mk Bontact elements,

contact structure fornmed on the basis of different
respecayalytascerding taishl fuohertillpgtrative embpdinidnist rat i ve

enbodi nents; Figure 2f schematically illustrates a

cross-sectional view of the sem conductor device of

Fi BigiR 226chémistidall§ull@sratd-a2op S4dve 8R4 kémlcoidididriih it ®mprising
~__top views of sem conductor devices including different
differephdeyien weiong sush as shiferent /sansisters, kaying a genfpejridigcture formed on

v r.di i . . .
the b AfTefthl HbE B5-ATRRIE N[ el bdral i b ments:

di scl osed herein is susceptible to various

nodifiﬁéaions and aLhernative fornsf sqeqific )

enfpigdierehsehamatically 1HUSFEA e 8 rCretfotiRtinRAl waGW ol dieasfniconductor
devidedf Fgirép@Mng9s and are herein described in detail. It

should be understood, however, that the description

herein of specific enbodinents is not intended to

limt the jnvention,to.the parti.cul farns, di s¢l ased,

o b ERZoEREPARAIy ANt BRGNS oserieblyelot dpyices including
differ®Rflirhnsttérs Meh re§stetive hﬂfmr&au)aa&i%\ka RbAatd @Stk @l dcch@ling to still

W thin the spirit and scope of the invention as
furtheraflpsteagiveymbiedinagitended cl ai ms. DETAI LED DESCRI PTI ON

Various illustrative enbodi ments of the invention are

described below. In the interest of clarity, not al

f ewhile éise wbjernmantdibclosydl lpen ivdusoeptidlectodasions Bedifications and

this
alternative forms, specific embodiments thereof have been shown by way of example in the
drawings and are herein described in detail. It should be understood, however, that the
description herein of specific embodiments is not intended to limit the invention to the
particular forms disclosed, but on the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the invention as defined

by the appended claims.
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specification. It will of course be appreciated that
in the devel opnment of any such actual enbodi nent,
woeeenssss2 i npl ement at i on- speci fic deci si ons nMUBCT/H82008/004958
made to achi eve the devel opers’' specific goals, such
DETAILED DESORIPTION systemrel ated and busi ness-rel at ed
constrar nts, rch wll vary fromone inplenmentation
t oVWhémstrwaeeWéﬁdimmtwk theh envgppiee ckrerdescribedtbedeweh In the

1nterei%t dr?g %elgrﬁp aﬁf ffg rt\tlremcﬁh 5 ga\?/:te raf n&pge&e%zglog pLe | fj?sr(]:élbed in this
specifibgtemt aklvml 6ﬂ3<EOU§'§¢0b?eeaﬂfre@iit€d igdt Vin ke Héveldprhdit oAradny such actual
having the benefit of this disclosure. The present
embogifppiic umgEQuS iMRlemenfalipryepegiicc depaemsymugt befapds ke aghjeve the
a gur 8s
devel‘gggx:s tsé@cgfr}g %g]é e%cﬁ %sayﬁrﬁbgéeh%iei\{v{gg %&agﬁhrel d; %Mﬁdg%gﬁpgss related
constpainggp sdschofvilevatya frehi one dmplenemeativn tGSaxtoﬂldﬂotM@baﬁraf ét will be

the%ﬁresent dI§C| osure with details that are well i
appragifith thab supl dedesielqpmesdt ishforhmighitbe frpRlex Andedrie-copgming, but
o R D A8 B O Al BF i PR EhiVing he
benefinofdbisatidtlgsreases used herein shoul d be understood and
interpreted to have a neaning consistent with the
under st andi ng of those words and phrases by those
skitd presét duBfect hR¥ARMlIANGw BN BRsddalvitt erbtdéddeOd @E attached
a termor phrase, i.e., a definition that is different
figurés: oViariovs strmgturrsy yysams @uisdaym;s yrermhnmﬁ@caéls' depittadsingbeldrawings

for piportial caplart e 2B %6 R ngtrbiep e’ R Al iy ith details

that il’éazvﬂ}(kﬁﬂ\ivnttbahos% ﬂ@nen Qf thHehdres NeverthéleNdedat2hbBd\deavdings are
speci al nmeani ng, e., a meaning other than that

mClud?fH@r%ftSéfé@P wyl @mlam adusirative axpmpley efthg psgsent ¢ipclosure. The words
I t.

and [HE;SCQP %r%\{h slhgll?lg b%é?‘lfdgfsﬁ%&ﬁozﬁlgl m%%%? t? HB{;@% meanltnﬁ consistent

with &redunﬂefsuandmg:aﬂ thyspwondsdad phinsses pg chazk sﬁerednnttheafelévam art. No

termor. phrase. Cenerally, .the subject, m r )
specipf deftrah Oh arieimn of ohizeet ¢ o* HeOdos hitis tdé%?fﬁwqﬁegl fhgordinary
and QRIOAREY AkahiH ? Jsrlﬁ‘lﬂéllsﬁ;o‘arbypﬁf)£é)§mﬁl LS aﬁdYﬁB%Qed to be implied
sem conduct o devices by locally varying th

by cartsistent tusagesof the tofm arqibmasadtersinr Ul theeexxcntahatt o téraker phrase is

onS|derat|on l.ocal and devi

intengif B G BT RS e e St A8 Wk yadsrpigod by skilled

artisdnk aﬂﬂl&h%ts@écﬂl%’éfﬁﬁtlod wilBS cRReR1Y &4 96t L thetsPadifibdtfon in a defini-
interaction of r espect ive contacts with transi stor

tional apegrithatidixecdy apg yneguiviceH e pegvidesdhe speciad definitipy persthe term or
mna§g transi stors and may even be different within

I'ndi vi dual transistors, thereby providing the

potential for locally adaptlng the characteristics of

the respective contact structure, i.e., the latera

si Generally. ttheosyhieat apatter disclosed, h@qngmtg%gosdewq?s #Rd techniques for
enhaxgz?ﬁ’% QRE | ééxﬁls@@rngérfoﬁﬁ’an%é 80 2B RANES s%nﬁ&ﬁ@l LR ddWM@STby locally

he contact Structure. A respective
varyiagalm ghidractienistics o€ acdvataet stEwdtertei sosasab ttdkrem@ rbmsideration local and

devnce spemhc mterachons between the contact structure and the transistor device. It has
been recognized that the interaction of respective contacts with transistor characteristics
may be different for different types of transistors and may even be different within
individual transistors, thereby providing the potential for locally adapting the characteristics

of the respective contact structure, i.e., the lateral size and the distance between the
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be acconplished on the basis of locally different
process conditions, for instance caused by the
WO e®pasIsdye mani pul ati on of |ithography nmasks, PEL/Uk2008/004958
processes and the like. In other cases, the design of
contat @€ il @APHSPrbYiSats ARhdRE s%t 4GS YEQUATRY RBaliRE Ahpdct of the contact
varied, for instance, by appropriately adaptihng the
structurso nAarcspedews laegl adatphmonu of the gharacianssics loé theipdrgactstructure may

cont.act eI ts n nsi st or dt h tion
be ac{qtapERgd PaFRRe P BB dBier<rl BEirBlfondious, o bt ince Baused by
the ré@é&fv‘e&haﬁlatﬂhubﬁ oP REGhpHyN miakIes, eRMPFOLEsEs hid MK k& In other

side. It should be appreciated that the principles
casesdihg dlepign @f likg eispecaive cnn@m Sirugéira mayglesolesalily) varigs, for instance, by
approff)o iR uy di a%ﬁctﬁfgg% ysésol(r:l aqc]t éfjefxsc' gynmé(tﬁ d%mé eneuncgst?lgsrlluﬁrébeer of contact
elemcﬁl@s’ alonir thd @fanpitor Ok e AereGrddr) théreBy edhdng aieheffedtivghdiount of
onpl ex mechani sms, such as stress transfer

contaﬁ*et@htaﬂalsth@t is pESpCIaN [hestespactife EapegpPeddahen conmbi ned

wi th conventional contact regi nes. Moreover,

respective asymretri c behavi or of the transi st or

cHastautldbe spprecated yhao ehenprirecipleo disoloseicherein ahé highly advantageous

scal ed devi ces, so that, a correspondi ng ada t tion my )
in the, goBext of goRMs Ak SPrrondiciod derics dn Bﬁﬁ ghly epledtransistor

eleméhid, { §Bd RO @i"ﬁ%&fcrﬂﬁﬁ&@ in HOMBMEH - by ! BGEr highly complex
respective no |ca i ons of the contact reginme m % Pe
mechamiants| puéhpls estmss etdarisferneneghgusme nmaynbd lpssodems expected when

strategi es w.thqut si n|f|canédada tat i ons,
Combt‘begp‘@ﬁ’?ﬁ%"eé‘é‘f’ﬂa i ‘E?“{ﬁ? o Padic o) LSPEAIVE k??&‘i“ﬁ’e%“c behavior

of thd @inseeH haRRteisAEs MBY bE %r@@%ﬂdﬁﬁ&ﬁl ok Alghlydaled &SSces so that a
critical dinmensions of approximately 100 run and nore.

Corremmémgwdnpuayon oy dwse 8 stanifidaptly lephansed pHeqtipomparadeo less critical
semw%%?ﬁ&gte&i %I Ii[ﬁ)(yp E:It IQSIC%P S I % ﬁré{)é)lﬁt:atlol'ﬁg 0? CIC%C {act reglme may

OSG ere e consi ere

be rdmailpglmlﬂsmémtedeﬂt hcanype@mfenﬁo@t&vbmeesil msglemavmlﬁrduaslgmﬁcam
respective technol ggy node. Figure 2a schenati cal
adaptmlmfstar EPPRECtINe 183N R ARTgrmancsefay e, BE aibtaiaed der mconductor

dev1cg§ g}?& '}]%P%l%joﬁsg%gtﬂ ! §ssér fcal2 h%Pé}%de@ bf aa ﬂﬁtuﬂgtte j 160! ‘fﬁﬂJ hfd more.

[ ura |ty source ntact | ement
Cons@@ndpdurdess|speafically st fontlaiim thecappandeded] ainesndrsthe 3ﬁec1ffd:tmon the

. ecti.ve contact elenpents 231, 232 may. be arranged .
subjepiy MREL JSE 0N PR SEQU g Y, SIS Rges heng HEHGF Gl specific
devicidithEnsts@@l laQBspebidl @afkRflo@snde. Wherei n the

respective contacts 231 and 232 may be separated by a

gdtigure| e tselpueatizally aflustrates patopi gicwr o 20 semiconduntdrd dpece 200

rec ate t he ate el ectrod
Comp{ﬁg‘ge% F“Psés % gﬁd P%‘E‘B% 70 R0t 1:\7 B £ 10 e%ﬁ%‘%%@"t%/a Ei“’%s ity of source
contatE€&B@ehts 28 1 iant Qrglanfty 6ff @afCéontdct BRhhisad32WTTH re¥pdctive contact
be descri bed when referring to the cross-sectiona

elemerited? s R3dmayrberarganeed apa smt@ﬁellé AT aRtHNe: alentoths trappistor width
d1rect%}ﬂt11"i‘tggat c% &4 LV Wikrdr J%%%&ﬁvé‘%ﬁfﬁ&& 5? f ta.{;](p 2%5 tha %%'sgparated by
I n’order 0

o0 erthance t rmance O ransi sto
a gat@ &él3ctrédde 214 of the transistor 210. It should be appreciated that the gate electrode

214, as well as the entire transistor 210, may be enclosed by a respective interlayer
dielectric material which will be described when referring to the cross-sectional view
shown in Figure 2b. In the embodiment shown, the contact structure 230 may be
asymmetric in its design in order to enhance the performance of the transistor 210. As

previously explained, a voltage drop outside of the actual transistor 210 at the source side
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previously explained, a voltage drop outside of the
actual transistor 210 at the source sideof the
W@ e@as33ssDr 210 may result in a reduction of tPEI/US2008/004958
current drive capability of the device 210 to a higher
of thél ﬁﬁﬁsﬁ‘ﬁoﬁ@l’@ ﬁ{a?‘?feilﬂ’t A $iddubddn ¥PIHeaQteHl &Pv@&aﬁabﬂltﬁj bﬁtlﬁ device
side so that the ampbunt of conductive material of the
210 teonhighes degree aynpiaecdsel e siradamyelegatdepy ahithghdeadn sigle so that the

amor TR o1 SR 255700, K et igh o i

comﬂaﬁbl%r alithdithee kedpebiive’ Aesilgh ShAEC @ndl hp:odésa ire@kndshe That is, a
respective contact openings 231 at a specified height

reprerasitivieo hatergh aimengien. afari Histapce rfhel dipmeshtefcthe gespective contact

orenIEHERE . R 98 PGS T Bl S ot are

considergd oinbg be rseleSted gudhathy € désifedral cdhfeN@sBant@yhahde obtained. In
used, depending on the actual cross-sectjonal shape_ of

other; G8es: Gy oeHioTe FEREEUYe Hatersb Aimapsipn mayabe yised, rdepending on the

[ c f

ol A0Sl SHGE SENESPUUARLALISL 29, AT e acr

dlstaxldedaed\ee&mmb neightadringr emttsavfcthe stractarst 2900 mihy also bEhselected so as
is, the la eral di st ance substantially re resent

to obias USSP Gh CralFESRAnGA ST THF S| gl e D may

substﬁx’itﬁﬂ'@' repr@Sentiifd durfbdr 96 bbRAcr él&nérﬁ@p&'mﬂqbﬁ%ﬂtm 8aQWRssistor width

the Corresponding |lateral distance D and
dlrecn@spéntthW@HMdbmnt showontheceagrgspondimg tlattrehgtstan@c D and thus the
respeg“\ae Pﬁg %n %Oéltt%citsd%exylrmt leng@ﬂt | ‘%@hﬁg{, d%ps%§gb?aél%esfdg§tical at the
drainGadd &6l the 23drcBRIeD Ee.€ BHeAMumEr O 8ovdBREAtaO 201 &hz{y be equal to the
contacts 232, whereas the |ateral dinmension may
numbeg @f detin cartacts 33 awbercas the lateral @m@emsmbma&dmrédwq@é as indicated

r t e
o1 T S SRR ] AU g 2140
drainisidd, whidemap hthean afliehcdgn thui reatliing swirtleug béha\@@r as previously

previ Qusly expl ai ned. Consequently, for otherws
expl%ﬂ&f@m@%%srfq‘ews asrosersise deRisal SRSILOBFhaTHcTisUsh 6f Sheofransistor

210 AP QR EShvieRtitnat AAKS b ﬁﬁ‘\ﬂh egglﬁg{eséd?ﬁaéﬂ 2%}’0{19 at t!ﬂ@ drain side

sa contact layout at the d and t sour
and the deyrcasidsh@svshowin fn Jugwss la aad dbL lan eahareiet arensidtor performance

NnsSi| s ertor mc .be For i1 nstanc
may b, B0inRl s EoP Bishahe ths, et ainkaSion Tt e spShelAlenSas 231 may be
incref§ay d@ﬁlpafear a5 86hveAIIBRY Asilzh fér mersm@ttbaﬁ@log@e&idgn ff @mpatible
t he sane technol ogy node, If conpatible with

with the pebnelggy §taad@rés disedswhile s laéeralh@zer htod rth¢ cgntzets 1233f may be

e tact n.th fts s
reducgﬁ W‘rﬁg@egls 1m1 %?%({/eg%j lfgc chue% C)l}l\r’rglblxeg lﬂe élgﬁ}gaQC contact
structaite 2800 Ur e 230 Flgure 2b schenatlcally |IIustrates a

cross-sectional view of the device 200 along the line
| By torchemgtically, Hlusisates gosgpss-serdonad vieve opdlee Aexice 200 along

the 1in@"TRY- 115 F%ankﬁ at g %lgd'wtg'.aﬂﬂé Qﬁvfc@ rmdmgg%ﬁrﬁr%p@é{ @ &bstrate 201

sen1conduct ayer he substrat
havingdpreatthereahyveap pmoiponditceordayer i262. The embsaiatefzm thay répagent any
appr&p?i%{eeggg\e/re n}att]eerla?eijﬁ (tzorrtﬁrlilg ttl?errezlib% grthé2 %gmlcvggduct}or layer 202, which
may be a silicon-based semiconductor layer or any other semiconductor material suitable *
for forming therein and thereon the transistor 210. In some illustrative embodiments, the
substrate 201, in combination with the semiconductor layer 202, may form a silicon-on-

insulator (SOI) configuration wherein the semiconductor layer 202 may be formed on a
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may be a silicon-based sem conductor |ayer or any
ot her sem conductor material suitable for form ng
w0 b@sa3is3and t hereon the transistor 210. | n SOPEI/US2008/004958
illustrative enbodi ments, the substrate 201, in
. . . ' . ; _ . ‘
C e A e B YL R A AR | fetand the
like. Femtheomaracthe trahsiyter 2 20 thayeopnipeisé o rgatecelentrode 214 that is formed on a

s BEIHASRRSEE) b e B SRR Y R o 216

FurthEHhdie€h EBaRe rbfiBn DN12NRIASE Bfaird 2LiSRY 1 £ QFPplovRied Hl&e in contact
__electrode 214 that is formed on a gate insulation N

with ey saspectve aoniash eleopatalab 23% reppeetivlpchy oedpedivg mehnsilicide

. a nn egi on 216. Furthernore SO e _region 2.
regiofly A" Foph &M i GapSsiist LRS! Stnciud 4 Tt B profided.  An
interlg gt diélectrictriattil 2205 RehdH MRy GoRipist tRbTBRGE Bffdrenidterials or

respectively, by respective netal suicide regions 217.

sub-lgyery, lsuethasy an etgh ptepdaver 29 angha dinleastie layeni? 22, may heafpriped so as to
encloBé 94 gggiva@qﬂxlteq;a%ils% %rlO.d I(Wl‘t? %s:'gle% tgqglee £o.4 or?e%?s’ de\@{a}i&!ﬁ so far,

may conprise two of nore ditferent nmateriars of
the s@d eliryie applysdsPredsusdy egplained with leftemce2d thaadéliée 100, except for

dielectric |ayer 222, may be forned so as to encl ose _
the asyamgly Sv it fesPedt ot the coN@Els 2311 @32 \femparedsioet conyenfiggal device

whic SEPAREBhSAIAPRIEREDAT PRATAG spddl8 SAUE: ALhERL! @ app!y
as previously explarned wth reference to the device
10furtherroeet tHeodevidee2 (s maprde rfprmed bn tiespasis off subistaatially the same
contacts 231, 232 con?ar d to a conventional device .
proceih fechigLes WO RPRERT o Moy Eiong! Biogest SHAGEKAIE forming the
interla ¥ AETecteic GARBES. 270 il QIUTBG Rt bﬁ'@erﬁ'fﬁ?' £6uctill nBRY b fhodified in
formed on the basis of substantially the sane process
ordert ocobipiguihs dasaediasymmetnia eonfigusatidneof dreveonttacs rducture 230, For

S TS IR NN —_—"

for theegeil @BndRionkmd/edhd dis@ntébariveen tHeTofRERIZ3 1taR@ 232. It should be
desired asymmetric configuration of the contact

appregiategh that @ espective rlaterpd ttagggt diraensigp kit thy ccontackodt apdd? may be

[QVi fi dj; t .tar val .

o, 23y EGP b O ERL o SAB LA o, o

instatidee at dret battan 23 the aonta@8231| 232 oo wt dhd eopafhereat] avhedin a certain
target dinmension for the

tha% a respective |ateral i
amoyah Q QEY@tl?g f,’ayzgémﬁ’ét;'io YURFGRr SHOBUICARCCHY® PERLSES HHetuations and
the 1ikEPYEHBRIdd ¥fpréRied ﬁlat,dddt?ﬁ%ﬁge Ea@émﬁlgﬁﬁe@%ﬁebﬁ% openings for the

| ocation, for instance, a ottomof the contacts
contae®12312332,dhe atchtshop tapgr 22 emayp provideca sifficiencpnotessmmargin in order

amunt.. devi atiqn may unintentional ly occur due to
o pep R BBl ST oL % Fieo e BotiernbafiFie, Fpt msbhee, due to
the différéhd afiRcARRIECOF ahe EotiesfondHg bphihgre fdrathkedlBmBas 0131, 232, a
respective openings for the contacts 231, 232, the

differgpiceich refp mayy localby ocensy whichy heweyer sy ibgi aspemmodated dy the etch
in i : ' | | | qf, the, .
sop 02T B CFfih BeBP X SR kSl AR s Aot O respec

to thd eonivBtiatial §teqtegyt, ag preeiduslyeddseritdd wiile referenesgpané dedce 100, while
openi ngs for the elenments 231, 232, a different etch
neverﬁ*aql%wgasam@saqnmnf&édtﬁfformﬂv%?y Fesusingr the (fgipeigg capacitance at the

dramaﬁﬁgrﬂﬁﬁdﬁ‘é@qe@}’ciﬁé]?hcﬁtc‘éﬂtact resistance at the source side. It should be

appreciated that the asymmetry of the contact structure with respect to the contacts 231 and
232 may also be achieved by modifying only one of the lateral target dimensions with

respect to a conventional design of a transistor of the same technology node. For example,
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stop layer 221. Hence, a high degree of process
conpatibility may be achieved with respect to the
w@omwsasassbnal strategy, as previously descri beRCT51008/004958
reference to the device 100, while neverthel ess
if a fARbE BHNQicRVTARE G4leRE diRENRIHs &L _*Pﬁlayr foluse &Qnﬁzﬂﬁ‘)le with the overall
fringing capacitance at the drain’side and al so
procesestmateg)y thedinmmatoacit the stiwtaside naty hehimcsaseds einse,di@. thistcase, an
. shoul.d he appreci ated,that t.he asynmmetry of the
mcre‘bs&#g?:‘f Hg?er'{%g}“d?@' CRRe eSS SBEFAl 0"t he contacts 231 and
232 may al so be achieved by nodifying only one of the

| at eral target dinensions with respect to a .
c dngemt 2 pehiematisaliyn ilbfstrates rthe semigondudtor Hevisa 200 according to a

t echnol ogy node. For ample. if a further reduction of .
furchor NG S5 R Fasrty dndE e cho et maaenERE il Rbria a
the didwe séahay be REQUCES So T tatredlte thE ErifigiAE REpRkadte b enodifying the

source side may_ be increased, since, in this case, an
correspasdBgseOnEKCt dersity dphe arviesratare) targetrlimensien of diejcontagts 231, 232.

I Qur 1At { ' . . 150
hac L B SFAORIBL S be WHLABIRRL RRpER BER N HE Lo 231
232, eudereas Nk distdnde thietwseehangghtidiingr @siatd 292 naypbdtinGtased, thereby
contact material at the drain side may be reduced so.

reducing thy RRRE f1dp8tact Fltgiany Babmay eesitignedoli thy idsjnside of the
o r p o I . .
e G A ReR RS it oo ey B Fayterning of the
contathgricairer23D rdayrbe sulstaritialigyiddicslufos tthetomthdty 28 iantli232] thereby
.forzgﬁchdof thg contacts 231, 2, wh reas.thF :
provifing,aiHeh dEEERBLRORESMGFTIY YRR BeEEndss sigyiguntly reducing the
fringih?céa%ﬁ&%ce tiflee ke B%dshed NBWDRE sRhc€ APRE Ssource side, as
el'ements that may be positioned at the drain side of
previpusdy explaigiedt dv stoudd be appisciatedatbet, the Haterad saygett dimgnsion L may be

rnocess-condi tions during th tterning,of the e
selecfff 1f SORSPIS H B zabrle sehubibey dnE YAy 5° mdfiprage in some
illustfabifve lehfboddnas; tthe Adkiranel cdaductivigr fhle Rowr¢t didedhat Ri@kpatible

degree of process uniformty, while neverthel ess

: ! Y. NE
with diedeiice segireiepisadithgytechrolpgicalgiapgpiiigsaci t ance whil e
mai ntai ning a desired | ow resistance at the source
side, as previously explained. It should be
adfigwei 2t etemixidallyidustedtey the deaicg 00 dterdmigan alfurhyr iastrative

selected in conformty with t respective technol og
embadfpgiy dif Vg e OBt FtH‘éC,t“rier?B@dH%V ho gempeiss {he contact elements

231 e RAdLrRNi® withén B’?ﬁﬂo?ﬂ%ﬁﬁ@ﬁy %éé{icﬁﬁ‘leﬁstioﬁ NendQUt§Rctive lateral
atl bl e

side that is conp Wi th the device requirenents
targetadidtanpe Dx acondol typb@in g alesibid low esntadtirgsistan@din combination with

schematically illustrates the devic 00 .,accordi ng.! . .
apprep PR ng Yo gR VeaRalsbr REREHS A2 R ufS R Pl in e
lateral @E@CHimSALiE | biiin?BBir MRt¥ral Gt AQTRAMR . R iAQBARS I a significant

el enents 231 at the source side with an appropriate

reductign epfathet tatesal dimensingi &nal thengource sifsestayvaol he eqompatible with
respekmegﬁési&l %@??@ceps tdtnfif glrgr{)sct) 9 qgto%'tzﬂ th?ec‘ regtgvel %Wdiﬁed lateral
cont actor €si stance 1n corbination W th applpoprl ate

dimepsdit &of thegcon@deti 23 D aSthe igineidy, agkspelave ricded®2rddaction may be
this case, may ?iffer in thejr |ateral target dinension )
performed) and 3ddifignafly; e agorrespRdinglaierh cistancergiay; hgtinpreased with

respe.htf todhS HRRhEL BARthe respective layout of the contact structure 230 so as to obtain

the desired increased distance d. Hence, respective “mild” adaptations may be performed

with respect to the lateral distance and the lateral dimension, while nevertheless providing a
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reduction of the lateral dinension L at the source

side may not be conpatible with respective design and
WQEe@sa3Is3t echni ques so as to obtain the respeckCTES2008/004958

nodi fied | ateral dinmension 1of the contacts 232 at the

st TEAA LTS ST By SR, TRLcb S o ot

dropatithesmmeesrﬂy be |ncreased vvlth respect to the distance
Din the respective |layout of the contact structure
230 so as to obtain the desired increased di stance d.
%l?re iee§éh%ﬁ{du¥ﬁly '?‘lﬁs@ratééd@%;atvﬁéW%f ”Eﬁé’ s@ﬁu&ﬁﬁfl&ﬁmagwce 200
respect to the lateral distance and the |ateral
accordmugﬂn Qi funher\Miudstmtwe‘ccmbptth@ns Irptm/cadicnge datab vargdion of the layout

nifi c reducti on of the ect v ringi. .
of resefiier ol s GRS 59 Sk L b chion o MAdEHng the desien of
the cShta&. stiiclifé Qvidfin ACHRFB teidnSistor e'léxhé%ﬁt béapplicd toomrgerewwce areas
of the sem conductor device 200 according to a further
such s |differentt iransissom Zd0Ae 21 0B| nF@m@@rmdgethettmﬂsmaZlOA which may
have K% ) ucltyutir%g ge(l)r;le Egnef | a%t?oﬁl; slosvgr 53R tdr(\a/sel q?i onal%d 2b, may represent

a trafifistof Yof ng sp&ﬁﬁd QS)InGﬁbtﬁﬁtyt t}@ec @ﬁl&lﬁ(ﬁt aﬁi NIEHannel Wahdlbtor,2or may
single transistor elenent, be applied to | arger device
repreggng AstraRpiHon Baving faedifferent r@ﬁ@ggrtaapg copparedy o e frapsistor 210B,

whlcl?ﬁr?z@pxleﬁvrseséﬂe Prafhel efinsRtod And 'k Qﬁl maﬁ(l tﬂ@\éfnt}%a?‘g&ﬁzsh}gwn the

the- sa contiguration as shown 1n gur es

respeettint antantaytrnﬁpresSBﬁA aZB(DBmmagtdlffefor(ansmhl bther in the lateral
nel transistor,

condu vity t such as an N-ch
dlme%?/n Pgélpég%)ﬁ?tl (fqnéar%p tshsqusﬁ uge thegmoynt o contact materxal
in th€ HohdYFatisRP 200BP et 855 P@dutcﬁ%nfﬂ §&V%Ese21£@l§enmm respect to

may represent a P-chan transistor and the like. In
fringing e apaviton¢eremess staoshar menlmnnm pedthedikecont act

structures 230A, 230B may differ fromeach other in

the | ateral dinension of the respective contact

elapwet 3f Séhenttically eHtktRitdshe ROBLRELGHA GRAY 86K the device 200 as
material in the second transistor 210B, thereby also

indicated by theglinellh dy Eigsee 2af T%@@QCWQ%HI@% spaprise @dlﬁ}qcngii mngterial of
high :f_ﬁpﬁgllcttgﬁﬁ t%srs e&o%lthn@ﬁ] ﬁ(/e Thé f}ﬁg&l TN Qgr t2t118A rcgﬁeﬁentmg an

enat ustrates a CfOSS sect

N- chmmaxﬁsﬁthle tlﬂb@ab)cm;%@n@s rdspéktt%ttadsllb)suhﬁﬁdthtﬂehdnhél feBion 216
i gure 2e. The .device 200, may ise a dielectric
of thlﬁﬁ‘@é?‘ﬁ‘élr B¢ PEFGPRSInEXRIAEP the, h@hlsestgetwe@s@aﬁﬁagh aphg @rovided in

the fcﬁ'ﬁp a E&?e {pbﬁ&ﬁl te[c"lﬁnﬁb}? Lagfe %ﬂ-ﬂf‘ n% JsSBIEREYM B Harith wlth additional

anne ransrstor arti'ng a respecti
mateniairtsawhg ®hsikd strese andh @r@hdﬂd}whthneglecmelemﬁcdﬁydrer Sxmllarly the

transisto revi.ousl xpl ai ned, the highl
second: (RIBSIRY HNEL AP BIESSRPE Y SPBVIIAGRIACE HB2Y BiKs Lirmed thereabove
diele@GAE MO Gf ML ESHpRb Qe §18368 wRh AnayPBs pidvided! For 1nstance in the
conmbi nation wth addl tional material” having tensil

form 9f passpegiie gieky siopdayari 22 Bn therebydiredtingt a fespéctiye pomzzesswe strain
in thi) ﬂ%nn%i | %{gl?}l %63&0 f?lgdse‘é:cr)r‘;ﬂ({1 Iars15t18f> i}@% %g %&%ﬁ%&b rPigscussed the

anne ransi st or, ave
intrinSicedr®ad eiurgertedaphbitity of ahP@haIcrwrrnfaﬁsxstov fnsyf bedess vdihgdied to an

N- chann‘il)él *tjr?msplgtgy Idgee Ctio J)eo rredlurc]:gcg %}r}grze claprletrhmoblhty of P-channel transistors.
Consequently, the overall series resistance defined by the contact structure 230B and the
internal components of the transistor 210B, that is, the drain and source regions 212, 211
and the channel region 216, may be less dependent on the resistance of the contact structure

230B, thereby allowing an increased resistance for the contact structure 230B without
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formof a respective etch stop |layer 22IB, thereby
creating a respective conpressive strain in the
W@ b@anads3r egi on 216 of the second transi stor 2BOBUS288/004958
previously discussed, the intrinsic drive current
subst&RRAK biftdting! tie BveraRN&@les tlegiB@hsd OF THRY iRethi€<ase, the fringing
conpared to an N-channel transistor due to the reduced
capacitaneqymay rer¢fliciepdpireducpd.ofs Previoasip explaineds i Birthegmore, the strain-

induq L SERAFRMY b e E S DT RRAEE % RRATRGD ESRGRAR dmay be

signififantifehiph@ngidsinay tRrOre phalidd & highe réfafiv® pafemsAItE GAn in the
regions 212, 211 and the channel region 218, may be '
transisiogs 2 19B semparad tokhe Wansissen Zi0Andue tofthe signidisantlichigher compressive

stresSv s dbtAin r retsﬁ&et‘iw detﬁlclaf;%p&g fjg;?osi W)dtechniques compared

resi stance e contac e
to respetthautsdilestiasd vabdsy ad fhaes aicogreipoddigaedddiiod@fise® and/or density
resi stance. Thus, in this case, the fringing
of the SRrAESPPRHEE CREAChEICRERtS 234 Bt angl/oredpsBeomay abersfergi ¢ggaiey reduced
- L aini . .
s RO T TR TR Sotol PRI CEp R R, e PR JeifShmance of
the derage BR0 miagbe knkanced.y hi gher and may therefore provide
a higher relative performance gain in the transistor
210B conpared to the transistor 210A due to the
Sifphfel %gaé'&llaﬁ‘laﬂézﬂﬁei!luﬁw B8 HeVRe 200G SordRlgUSS further illustrative
obt ai ned by respective chem cal vapor deposition (CVD)
embodapenti guebich ghpemresponding espmoetnyebetenen ke sontas sstructures 2304,
val ues.. and .t hus,a.correspondi reductjon of si .
2308 oy B on@iEn b o Rk SRR SR e Grab & A tha i, the
respedVBARRELOD BeidBeriMBdighbditaiged it efon@AtLinathé 8GUEAEE 230B may be
stress relaxation in the second transistor 210B.
reduced coutpatad: toythe cpaesppadiag) digandeol ria ke cortagt serugieyg 820A. Hence,
"o 4. Fi cal
the rkk Y <R EUANEE. s cBA G T o AEREIR 2368 cplppegto the structure
230A, litragtectite wé theraodiahwvidthi of e ahndstoBr 2 ¥ORMOB1Y That is, if, for
) asynneé%y between th contai% structures 230A, _230B
instangey a jadiipf he, bansigfor 3y beruehss dye fo Bre geaprally redycgd current
drivel &pability Ghe!(BnteP Bensityehal e fdGcd@RRERk! t;éethg' FARAEE HoA by
bet ween nei ghboring contact elenents 1n the structure
incre3qBtheayspsetivyektaraddligangarfable tonthdte theorin espontiinegotal number of

di.stance D in the contact strycture 230A. Hence, .the
respef i, SRS R CAiaLngr §en NN GHEEAS EoFpponding umber of
conta8is/itl EidNticAiB®B3gapared to the structure 230A,

irrespective of the actual width of the transistors

210A, 210B. That is, if, for instance, a width of the

tr I.54.0 Y/ hi r, du he .gener al | . .

- CARR A nee RS OE e PU€ DR b5 o uscaive

embodiyerneinr @Hich etle reehait v@udtoret 230B medysdiste®in 28O Aatbal size and the
i ncreasi ng the respective lateral distance of the
laterad ditance compared 1, theisrpective dimensions inthe epnigst structure 230A. It

shoultﬁﬁygﬁﬁﬁéc}ﬁ?emgtt &th g)f %ytrggn%s?&y Qb 0A22 fUB 4§ 21s8! iﬁﬁgﬁ&e a respective

he correspondi ng nunber of contacts int
“fine’$ struntgre rvatl2@Spect Fi the sgmatetiyodfahatomadt lelemenksu SThanis she transistor
210At nhlgy gtgéi. &%luzdg% g)%(t:a%{ (sjtlrl?c(%urteOZ3%1\f ilillrsturc]ﬁa fi)rlnll lz'i? tlsrl?rtei/i\(l)gsly explained
with respect to the contact structure 230 as shown in Figures 2a-2d. Similarly, the contact
structure 230B may also be varied in accordance with the principles outlined with respect to
the contact structure 230. Consequently, a high degree of design flexibility may be

provided by the principles disclosed herein so as to locally adjust the mutual interaction
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enbodi nent in which the contact structure 230B may

differ in the lateral size and the | ateral distance
W@vpassz t o t he respective di nensions in the BPORUSZINS/004958

structure 230A. It should be appreciated that each of

betwddh€ rdspadtive St ststarl R meAlO Bndade aksRidi&f chgl%cl? rS]teructure. In other

respective "fine" structure with respect to
illustsiverembpdinient @ respecaed variationof she ddsegn ordaydutef contact structures
ransgi stor. 210A may .itself include a contact structure
may b Satpindl e moreignal Haongy M dfcepderli s el i seiconductor
deviceeBRaRAy tRelvB EQMIRGpeSTddntdel Sirdd@reforSii@tificed Resigned so as to
Figures 2a-2d. Simlarly, the contact structure 23%8 _
obtaipgpaximym bperging epeddn veluleorinatlies agkash enhancpd i raliabpligisduring the
Qutlined with respect t.0 the contact structure .230. .
fabriion oot SR BErobmufirde Tk “Habings, i ehief 1p57engy packine
densibg spéPYd fiRdoRyadcbs MENBH) RAM)diréss]| Meadsgeelied Boritbctd$nay have a
to locally adjust the nutual interactionbetween
reduged syiecc 69 \B6 tor 2vpsd Singdpe ssheregifayitaetwern adjgertit drasgistor elements,

n c e -

wherERTHERhe A" [ith s b s GRS e akbe Maplfiof B UibhRed so s o
obtain enlizmctd spermiigispesd.may be perforned in a nore gl obal

manner, that is, extended areas of the sem conductor

device 200 may receive a certain type of contact

STAVE LR, the es'eﬂlséi@vﬂﬁﬁlre Wi%%ﬂhﬁ%eﬁ%e@f&e %@f@hﬂanee by locally

maxi mum oper ati ng speed, Il'e, In other areas, -
adaptengh thecahdracaristis bf tiycodtact srgudtime Wwislioréspedti torthefrespective transistor

contacts . nma e obtai ned. For. ex le, i.n are of . .
charsp R0 Eits SRR R FBGHOE Lpyoudy i 6 TeSHFgbRG ugaGreet dimensions
and tARYP UitdnCAMmMAS BAadapth® sb BIR6GEANUS 4r9Miatite 'ﬁﬁ?g& P4fsed by the

reduced size so as to avoid undue short circui . '
respepiayerentach ¢eaents whilamet undiy énasersingsthe wiverallagsries resistance in the

cond 5 B8foclT o RabB? o 6L Bk RREN e iy cven wivn
singl® PR4rRistdt] ehpfdth, AffedertBs WithendihiedPices@tt era&lt®©Saidfor contact
provi des enhanced_devi ce performance by | ocall _
elemema pithigliffpent densiy manyi e proyidsd sq ag gneblain averallpasfasmance gain
N ¢ ' . )
The Bhlc FERRE Ioed ARl A7 he YR BT EBfagt sipuctye gray also be
applitdheo rdiffpreat itraasibt@trs rwhich amggtadditionally dres imlividtgllyggtovided with

di.stances, .may be adapted so as tq reduce any negative
respef xtadeaﬁgeagwttﬁwﬁg%e@w@é PSBE G AES Y @nd also
providflg a8 i¥ar PEFBARAME ghfie overall series resistance in

t h€ conductive path défined by the transistor and the
contact structure. Hence, even within single

transi st.or, el enments, differently di sj oned contact . .
ol RGPS piscdiselpReioimobe e HI Ao Y4 @iange he imvention

may Beediifled Ry ppatite@ i Eiedre basedudy Dt %ﬁdﬂm@r\é%?ﬁhﬂent to those skilled
performance gain. The principle of the |oca

in they gghayingothe drenehieof Higotgachings: hereivo nkercexamplecthe rpeogeay steps set
| ] dj f f e i st ' i
ors 5 W b oGRS Bl o Mtaions

intendebpahé detailyofashapiredionaitidasign htfelCsHomas otHeh @1a@lay described in the
enhancing design flexibjlity and al so providing a

claimgibﬁ W.; L35 thesefpres %éhzﬁéhq]particular embodiments diSclosed above may

be altered or modified and all such variations are considered within the scope and spirit of

the invention. Accordingly, the protection sought herein is as set forth in the claims below.
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The particul ar enbodi nents di scl osed above are
illustrative only, as the invention nmay be nodified
W@rwspsmati ced in different but equival ent nmanP@r/ES2008/004958
apparent to those skilled in the art having the
benefit of the teachings digApy8- For exanple, the
process steps set forth above may be performed in a
WHAT 1$ &bl er. Furthermore, no limtations are
intended to the details of construction or design
herein shown, other than as described in the clains

bal ow. A kemiohiiéf ddvReeQ200)BSmprlidhg:t he particul ar
enbodi ments di scl osed above may be altered or nodified

arddfirsl wansister (230.i2d0A0 haviaga dspingegien €4l A)jand p soyree region (211);
S i1 [ t r.chi Y, t.

p%g‘ggrél? Bg%fséyg{ﬂfg Otn? Cé‘% | % S scogl{e}?aﬁgﬁ?ﬁglfinrlﬂ%l ere%lpgi(%r%sz)’ each
bel ow. @fAlaMSpMHAity loB dchiAl ddnbictsl¢238, 382AY havdng taofirst lateral target
devi ce (200), conprising: a first transistor (210,

210A) Vﬁﬂﬁo%fﬁﬂain region (212) and a source region

( T ' ' t e .

(3 i B ook Rinl oSt DRl gl peon 210,
pl ur al idagh of sald pluralitynif aotuse (cattacts Z3PAR3DAY haging afsecatd lateral
| ateral target dLnen%%gR; aFd a pluralit%ﬁof %frce .
cont act'&rgeb siimensiona said, st {atefgl {y8ela AEndsinne ditfeigoffom said
(211), LaGh 18fersd rdetliflebibhy Of source contacts (232,

232A) having a second lateral target dinension, said

first lateral target dinension differing fromsaid

second J,ateral target, di .on. .2. The, sem conduct or

dd ce TRoumRe B SE e Vet TR piim ) PSR o BiLstral targer
dimedsisrORledithRNGiPskcbid t2s& dikamisai d second target

di mensi on. 3. The sem conductor device (200) of claim

1, wherein the nunber of drain contacts (232, 232A)

S ol O PTG L B S g o

contatty (233232 ANgiffess figmae ntindet afsolradicoheets(281,281 4. al
(222) enclosing said first transistor (210, 210A) and
said plurality of drain contacts (232, 232A) and said

plaur al i Qfn BALACIR) oF iy 32 nflrising an i
i nterl ayers%g}le eglte?’fg mat ?ri %l %&IE) s awe{r}%@fgﬂrlsmg an interlayer
dieledtri¢ matetial @22k sucloging naidcfirst trapestof (2105t218AN and said plurality of

. channel _region (216)..0 aid_ first transisto 10,.,.
arain 39aA5S (@57 1AL b it Bl CBSOREE RHED) (B e ik hid imerlayer
dieledtHE tRéridl QUPT) @m% a iftARAR trbdsABSh @U@ a kR sthANiAA channel
~a drain region (212) and a source region (21 1); a
regiop[2l6a of said dirstdraapistos 6hh0a21QAY.232B) connecting to said
drain region (212); and
5. The semiconductor device (200) of claim 1, further comprising:
a second transistor (210B) having a drain region (212) and a source region (211);
a plurality of drain contacts (232B) connecting to said drain region (212); and
a plurality of source contacts (231B) connecting to said source region (211), said
drain and source contacts (232B, 231B) of said second transistor (210B)

having a lateral target dimension that is less than the greater one of said first

and second lateral target dimensions.
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a plurality of source contacts (231B) connecting to
said source region (211), said drain and source

W@ 0v8asss32 (232B, 231B) of said second transi stRCT/U2W008)04958
having a |l ateral target dinension that is |ess than

tlge or eRi&hicBMucr Rk (dd)Storapiggcond | ater al
target di mensions.6. A sem conductor device (200),

C @rfpsu tednsigtord2 10, r2510Ab havisg stdoain (r@gzor; (zlﬂo)m)d hawrng r%ion (211);
d 21 1
o DEGHEY of e B2 5] BT kool 123

sai d drgggn region (212); and a second plurality of
source contacts (231, 231A) connecting to said source
r agieoend plurality of swuma é@ntéets Sk, 2514) gpnrestigg o said source region

pluralifb ?’11)? Ialfnr ﬁ-l}ﬁ/) . Lo o f UWIPBL %[u(g:?lﬁ td?t%r%ng( %818185 rq*mber of

second p e sem con evi ce

cl ai m QntasR&T hid ss&ind Iﬂﬁﬁllgr contacts (232, 232A) have
a different |ateral target mensi on conpared to said
source contacts (231, 231A). 8. The sem conductor

devi ce 0, l.al e .
ditenai 5 opriSandiefir ekice (OBY B Y210, Jyyith, o @n contacs
(232, t2432A) thwe | At dfeaéntt lategat tatjeneiaémsiorn f:ompmdd Sowaik source contacts
contacts (231, 231A). 9. The sem conductor device
(231’@3%)- of claim®6, further conprising: a second
transi stor (210B) having a drain region (212) and a
source region (211); a plurality of drain contacts
(28:328) Tensmoicomdpcta davice 200) nofr el@imnIZ( 24reinathe kateral target

e BBl USSR RS gk or i

sourcl c@htBcts PH1208 BAY.232B) per unit length and the nunber
of the source contacts (231B) per unit length in the

second transistor (210B) is less than the greater one

t he ngt h
o e R e SO DRTLE AT A el e
| engténdtrarisieorf(R 1GB) Kdvan}sa 8tai re(gﬁﬁﬂ&)m ékﬁl, a S'Fimece region (211);
sem conduct or device (200) of claim®6

ccﬁﬁiwa@m@f draincoptasts A2 %msqstu(gztm@r)d Cl{alxlhrﬁ@wg (%42 #pd
1
dr a:pﬁﬂal 9169 Saﬁgig’?@%&co &Qm(egt}ﬁég) Ri Wbk tr¥,%1%f1 (211),

n contacts nec |ng to raln re
(212); windeia quewfahé hymbér (sf(mrtb@anmunmtSQ(SZBlB@r umt length and

connect sai_d. source regqi onﬁ%ﬁé‘%)

onst  dhe hytiher o e GPUEE, Gt rofi Sngut iyt second

cont actignsistor (210B) is less than the greater one of the number of drain contacts
(232A) per unit length and the number of source contacts (231A) per unit
length of the first transistor (230A).

10. The semiconductor device (200) of claim 6, further comprising:

a second transistor (210B) having a drain region (212) and a source region (211);

a plurality of drain contacts (232B) connecting to said drain region (212); and

a plurality of source contacts (231B) connecting to said source region (211),
wherein at least one of a lateral target dimension of said drain contacts
(232B) and a lateral target dimension of said source contacts (231B) of the

second transistor (210B) differs from at least one of a lateral target
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(232B) and a lateral target dinension of said source
contacts (231B) of the second transistor (210B)

waeledoRas3s3f rom at | east one of a |ateral target BCTERR0$004958
of the drain contacts (232A) and a | ateral target

di mensi QfeRfiof B8 %%&%&%@&@§é§ %f%é—'g‘)l%telfal H}g%t;d.ci)%)%ﬁsion of the

transistor (210A). 11. A sem conductor device

conpr i sfongre canfacts(23 1 A pofsthe fiost tapdiowy (HHA)Ng a drain
region (212) and a source region (211); a second
transi stor (210B) having a drain region (212) and a

SOUr Ce A Q&hRdndwckds devide (2002 tbAyALingi €l ectric materi al
(222) covering said first and second transistors

( 2afisg rasim)r; (2304A) haying o draie region (d2)ard § 9309 region (211);

CTRSEH B s SRR B U eon 11

C P ritérldyer Gléaat malefEN{222§ 28¢&ing? 84id) fiRK taBA@KHeBéhd transistors
through said interlayer dielectric material (222),

sai d fi@4QAcHHBEt structure (230A) designed according

5 S s S5 T i L TP s
h o st st agar gt e
S 0 rIPAr 25 Bh CHERIEAPER L GIFUEF dhFIBNE Zbatprial (222),
of the geceongd Eérﬁéﬁ% E?Mur(a 2(3@8)\) aﬁggﬁgﬁgﬁﬂgﬂ% @ #¢d layout

el ements (232B, 2 extendi ng thr
i nt er | adedinedibyl lectalitargentienémaions 222h¢ centacdt adememts (232A, 231A)

tact st t 230B) desi d accordi to
Second TRURE HSRMASdeDyeqns P s GIRRH 2 Pk gnd
t e s&BAd 6htabl SRRMIS (Q?@ﬁﬁcomgﬁz%%‘ daiiadraRt re@ioht @rlgﬁgnd said

bet ween the contact el enents (232B, 231B), said secon
| ayout spufdeaegiog (21 bnefsthede¢andstransisyas @ 10B pandrpemprising contact

o AP P8P Al TS e e

first debpehid ecomtlesntict 3irAdtufco(230B) Absi¥ed Aofdifigto a second
transistor (210A) and having a first type of intrinsi

st ress; 2y defined bydatgral|taeet imgngipes of 2bg B?mfl@r‘?@ﬁemg (232B,
b j ' .
above tﬁlqu?? Gha rt'&i‘ggtr (ﬁﬁ%ﬁ%%@h\‘&%ﬁ% ﬁ@l?%%@?élﬂgg‘?s ?Zy%g’: QQFB), said

type of rinsi € stress other t
13. Thesesem hgodudifferingifroincaid 260)ayodt. cl ai m 16,
wherein said first transistor is a P-channel

trans! stor and said _second_ t _ransi stor is an N- channel
trgnsi stir saRoAlsdsi Redickl oty Moft dlagat 16! SHRRGE Qbd interlayer

the second layout is less than'a m ninumt arget
dielegtiis material 6222) lgemprises:
a first dielectric layer (221A) formed above the first transistor (210A) and having a
first type of intrinsic stress; and
a second dielectric layer (221B) formed above the second transistor (210B) and

having a second type of intrinsic stress other than the first type.

13. The semiconductor device (200) of claim 16, wherein said first transistor is a
P-channel transistor and said second transistor is an N-channel transistor and wherein a
minimum target distance of the second layout is less than a minimum target distance of the

first layout.
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first layout.14. The sem conductor device (200) of
claim 16, wherein said first transistor is a P-channel

WO e@B83BDr and said second transistor i s an NPCHHNVE$/004958
transi stor and wherein a mninmum/|lateral target

dijgensigp deﬂn&ﬁ‘ﬂdqctt)f A8Vicd @00Ybf élﬁml) $ 3] Swﬁé}éfﬁ ﬁl(mu@{ FSistor is a
| ateral tar get dimension In said Secon ayout

P-chathel dembisondndtserd sbevnd erapsioloy infin N- alnaanBtralms;oeamd wherein a

.. | at | .t di mens f_the contact el enent
minivp i Topa {8 dimEn B0 i S0 B ledi if s i BHRUr daggpal target
dimefidiéh R sald@cemlaa&it. €l enents of the first contact
structure. 16. The seniconductor device (200) of claim

195 whebhsi semioadugton adeyice §20nof orlaimbf 15 hwhetsin deteral target
f th
aimefF S e Sl BB BB Sho b LB Bl s o

of theCeuntRE Elefiehtd Of Wiecfirst contact structure.

16. The semiconductor device (200) of claim 19, wherein lateral target
dimensions of the contact elements of the second contact structure are different for at least

two of the contact elements of the second contact structure.
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