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A TRANSI STOR HAVI NG A LOCALLY PROVI DED METAL SI LI Cl DE
REGA ON | N CONTACT AREAS AND A METHOD OF FORM NG THE
wa BRABIBE BTOR BACKGROUND OF THE | NVENTI ON 1. FI BEeOr/OR200##89073
| NVENTI ON General ly, the present disclosure relates to
the formation of integrated circuits, and, nore
particularly, to the formation of high perfornmance
transi stors having a I ow cont act resistance, possi bly
in rrob ination wth strain control mechani sns
» TRAHEROR HAVIRE 4 Oy B R METad SHIGIBE REGIQNAN RPNTACT

char ge caREASANIDAY METHOD OFtHORMINGITRE TRAYSHTOR a MOS
transi stor. 2. DESCRI PTI ON OF THE RELATED ART
I ntegrated ci rcm&ﬁy&%ery | ar ge
nunber of circui I stors,
capacitors, resistors and the like, which are forned

1. OFNELDOWEHE SNVENBIONAPPr Opri at e sem conduct or materi al

t@é%tzralllf‘ t}QhFél’énP'&cho@QQ Yefated 1o tHé ];' ﬁpJn%n 3t kn"t%érat%)[ grcmls angDmore particularly,

ensi Integrate
o te rgagicy Péglg%\wéfog?e%rawﬁ%hqyeag.'?mcqn@cemaeepﬁew érgeombination with
strain cqngrpifroachemisme toeedbstfthersgéin dribd ¢hynel 1§ion fokénhgpcing) ehafge @drtér@nobility in the
channel$épTR%f 2 MOWRMASstor€Nt @i | s certain problems that may
partially offset the advantages obtai ned by the
reduced feature SI zes. Cenerally, reducing the feature
10N QF THERELATEDARTe| d ef fect transistor
ethegmtad pxrch‘iag/ tﬂpEﬂd' i\ﬂudi desy eageshnthaonalcuit @RMEAIEREA as transistors,

capacttJrso Fes:@org 'ax‘{c?tﬂe I‘;l{ea\méhsat‘e%nﬁ@d gL Rle bilis opﬁl a&:[n%ﬁ’ﬁalte s%xgﬂ:%n%l.\c%n?n%enal that is

rrve cu

SO I A i
decreasifig ¢ endaricn) ge‘tl‘??epeffelmauﬂe@sd Singi@malgf. Shokimgttheafedting tsizes, however, entails

certain SoBEARNhS, mdYPARMBY offsbi e | htﬁﬁﬁt%§ bhgnal t@cthcr ie@@kd feature sizes. Generally,
reducmé ﬁé fesaEu@sqzees 8; f Coeg.'gm% etpla\{'eld e:ftnc?%’ansrs%r ele%esnt dnae/c;%? to ]@_1 decreased channel

ctrodes or Ot ol rcon 'rnes an
resnstan?eefgf 8 rggven traéslstor gfidth étg tl@rf@nquﬁ(gt elemean andt thysy rgiypdtj in taglhigher drive current
capabiligra@d Sphasidd bwiahing kb ofaRdtr6i5t61C Ein IdEGaENG the YaiuRs EiB& of these transistor
elementp @,B\MQ,Q,G Eh¥ 1&Fea§ul:k9eletcﬁ'@§ $és§¥a9¢re o?l:&ﬁ&‘ﬂ@e l%%g EERSAS fle g%mlgc@a&es or other

ol snhc gm ?l nCéec . Cross-sect ional area o hese
polysilicon ¢Syt Spackf §8“Sd bty FHERYS A fogest rasision @’e‘i‘se%ﬁcﬁ pgdrain and source
regions,gyith dhe pefiithery of ths transistot ¢!arenl becameea 2 dbrawmy @sug, sthet e prosseestional area of
these lihdd aG® HMidAR tais® Medbbatdd \ﬁxmedeGJBﬁfr@CkﬁﬁrE stzbscs Tf chsB—%ect:ona] area, however,

determu@tlg Ednﬂlnaﬁﬁm H tﬁé (t,tg’lstl S o? UCt a?l clorlmgrgsﬁ'lée (S con {lxve Fnes and contact

resi stance thereo pro
regions, ﬁ'ﬁyest?@“%’k'éﬁ’i“ﬁfl fied for a typi cal critical feat ure size
inthis respect, also referred to as a critical

dfhgemk blérg))nay &l&nnp@iﬁcct Bﬁa ly?@gkhtmgf fegtm'g s&J‘@ mg\lespgcft B0 referred

{
to as a c:é tlcal ?xmen lOHBEP suc as t%s %Eﬁtﬁ 8? € cl'iaa gﬁ&J gl ga ‘:é rﬁnsnﬂgé hgtrforms below a
gote clegifody bswaen aerastregon %edemggwmf thstiganyigdr. [Rednging thymjpannel length may
significaitlg hfrbwadetikd/ pérf@ﬁdﬂbﬁewd}e%sﬁket pemif afdTRRGRncMuihbn B&‘Eeﬁﬁé:the transistor
elementtnpa I\«@Jc‘ledq{EQe Eldestg tht? heggc%d %gﬁadrgg ggt@éen@l% gta!ggleétrogen FdY he cBannel and due

lement in a swt
to the e FSHERGS BoPheIHo BTG ORI N
reductiog nig siduef ang coinipctije din@agetl as @ igste afecteode fof tHa diekihedieétaransistor, which is
commmﬂjﬂﬂﬁm&l of pgﬂfnhd’éw a8 e Q%t&:h@EBﬁ‘sl thzlt SRGE DectAAVBYES: 1o ﬁL: 93in and source

]ng I ze of .any conductive |1 nes,
esions b arfip & 9*&1 BE 1Bl oIS Prerss Pt ponoriion s rducsd
The °°“ldP°é‘M‘Sll@§ erd CWPtGFsIQHS @D thetsfirs exhivitpetdeher repadngs inllése o reduced cross-

section &MGmbdheatddOdt BE tmpr R it QRS elédiith! @nhrla&w sﬁés%@ﬁﬁe‘ hiMdriaC RRiAE the lines and
contact %oxgs s%c}ga(s?lre faénﬂectf%g 4nd he d?e g g’ou(r)ce cont; Lransistor.

nsequen e aval l ab Cr 0Ss- secc“m%’?or char ge
carrier transportation is reduced. The conductive
| ines and contact regions nmay therefore exhibit a
hi gher resistance unless the reduced crosssection is
conpensated for by inproving the electrica
characteristics of the material formng the lines and
contact regions, such as the gate el ectrode and the
drai n and source cont act reglons It |s thus of
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substantially conprised of sem conductor material,
such as silicon. For instance, in nodern integrated
w@Roos21433 t he individual sem conductor devi ceBCT/E8ZN7/019073
as field effect transistors, capacitors and the I|i ke,
are currently and will be in the foreseeable future
primarily based on silicon, wherein the individua
devi ces are connected by silicon Iines and netal
Iines While the resistivity of the netal |ines nmay be
roved using highly conductive netals, such as,
db [F8YS, oft RAFFFYIFe HIPOSANEY & impmeye athe enaraetyssuamelf ¢cductifek mgions that arc
substantpllP R PHsea r(bgteﬁﬁﬁﬁcﬁlct&f Rat& RN Edch B @donM EdR imdtafd h hBBGH MBgrated circuits,
the mdeuﬂx%kse}MlgrQiua& deﬁpers, s\‘ﬁt‘%@ I?‘teld eH”ectt ngnsgtogcéapacﬁg‘r!‘; and %e likte, are currently and
sem conductor

haracteristics of si
willbe i QreseEPIS BT A o870 OB S W’P“é@‘l‘ dndividuplegpicqseage connected by
silicon lifkppmgd matahlingdh | Whikolrcresdtiviyeofmietngedal Snels @lag 8e inprdvydisia lhighily conductive

metals, §uQK Q@‘%ﬂp@r RQLSY&' 4tl|vgroﬁlnetlﬂ| 467 and %h:kgls%rgcggseengﬂn&gst Jr? A& Sronted with a

caners ok Hn it BP0 BOM e i ety onp romiesndotr e
and semicppigerent donpt yeaivntp aqaeickdt dhwol Yighly fandertismuetadrsiiside sl tipirelly formed in
polysilich lihed Odilc}eyseg}tevﬁltﬁﬁocbé ghl e dapask so'uﬂe Ge%ﬂ)‘ﬁ@ @hbep{ﬁ@lmetal silicide typically

exhibits ta%[gn %H)? ﬁighe@ Q:EH&.@M £o¥né>9red Q)' ;Q{I}'s dcon nlé] IcSEtLlFrt\e sehcon e\:ereI when highly

doped.. i goniaiors b HeTBIREEL T PRI ang'@tsethrsgfﬁte@ssﬂwlﬂatronéx*zfmm e employed in
order to pefidatht desiredabicaics chagsag@histias Hor elesble, splratolyienls, ehad dickel, platinum,

cobalt, tttdntuﬂn 'tquﬁentchnﬂ§ fi&Nor2B8lbihdend thédtor, B bg 9559 Ifa?%cl‘egﬂﬁg the conductivity of
I easl nfg ?l conductivit
g

pti S0l e RSl eyt BE G o) s b fpgroes
typicallygper h@dﬁﬁet: Penpeting feclragisterotevicesginderrigs el forming thy sdmysr dielectric
materialj ., taft@ pedidrinyhg @Y high @ﬂer&ﬁk&ﬁneﬁﬂﬁ@kﬁéd ﬂaﬂa&lbﬁmﬁ H@ﬁﬁé ﬁtttﬁc{ drain and
source r&%ﬁ)\hg Qr%%ed’agigg Mpllaq{a?gn m(Iug q%tpcg dtarqg eI slt]rtxcg ;tlllleg: I%I;weul"{f) renletalt sﬂtcxde materials

terial, orm ng an
are gl CE: g b Eeisd demsprE oF \ffgtqu@}gfordsiaé?ﬁagt SeiyattTo Germiy respective

contact rdyed 215 Garmertin Iﬂ'@gﬂ@\aﬁef dindctriedaaiang pronidk eladiddal cofradt Rtbkeghective circuit

regions, |s@dht dsQﬁaud any gﬁme Ség%ﬁ éatlee]éegmy Cc'éﬂ)a\éﬁor r@etc@%desc’ LidCind Pke, wherein the
\' ed

materials are |ca
i G S Pt b R B o el Do
Thereafter respectlve contact plugs are forned in the
mneemtyaa/,sﬁramty of f6dekd techi@beids iatl cufrétiP pRVEHE Wakewm! fof goatplex circuitry,
such as xchgn;pt%gc;ssogo stLIQEE Jh$§ Qt%CtIlé lYk% &Mbg lt’e'cfno{ ?? S Gr?éntls lélxg:e of e most promising

aln and soufce regions,
approachgr die's i BT ghaprierivipKia V‘e\mé?teraﬁﬂgt Fesdeud vaﬁgoeemtee pnd/or cost
efficiency.e sPwringntbe favratipe ofroclemiat alegraled wirclite using tAMOP n@toBig@Nmillions of

transistof i.d, Mh%tel&l'ans?sk}dr@dnd ®.chdddl %@lsto)/s; ar@foﬂhé&rcﬁlals&%t&é mcludmg a crystalline
semncon?t{cgg esf' tAeP emg € reg UIaPSlStg'r Eresg)%gng(g Q rr\iv%étr'hgxb a}no Iélgagxbelj éransnstore or d P-channel
transistogis 6‘?"&'&%’% ﬁ‘?”ﬁ%'se&ﬁﬁ“t” Py IuegtionChan@retferaied bY agjyterfase of highly doped drain
and sourCelfegiomt \Myl amrigvestly byed anmhel ﬁfg[@ﬁid&pdﬂ@i BHpden 1 [aesn @Li6n 4rd the source
region, { N€ superior characteristics in view of operating

speed and/ or power consunption and/or cost efficiency.

During the fabrication of conplex integrated circuits

d8¢ eRpCNIES of detvhashd gagionnid, |theginise ofirettrcaprbilint a@nig, condugtive channel, is
controllehl'bsi b Qzﬁ@tﬂéctr&le&&%ie@ﬁe@f the %ﬁeﬁe@hﬁdﬁ@ ?Apaﬁt@@ﬂ&b%u@ﬁf‘a thi ifSulating layer.

bstrate includi

The conduc[n\mé“/ anm%‘l r%on upog f? tlloa o?g fcondfxct%(/r gl}?gxiteéplbe to the application of an
approprigtg F@t&fﬁb&“?&ﬁemd'ﬂe gretitrspien AepRhds oA rtivedopent aprspiatn, G mepbility of the
majority ChegtaBimierls, ahd H&Sig%@éxténﬁom i cADRE ebgio GH'@(E ira‘inﬁ&or width direction, on the
distance §Qw&:§| tL%anP um!l M’th Lzl IQ)RSS, wi'ngﬂats al@cg Sfe];rgc{ tfngQc %eﬁn nt erface
ope A°n and sour ce regi ons MA?W

|nversely doped channel region di sposed between the

drain region and the source region. The conductivity

of the channel region, i.e.2 the drive current

capability of the conductive channel, is controlled by

a gate el ectrode forned near the channel region and

separated therefromby a thin insulating [ayer. The

conduct|V|ty of the channel reglon ~upon fornatlon of

o, -, .
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carrier nmobility by nodifying the lattice structure in
the channel region, for instance by creating tensile
W@Rr00SORPrEssi ve stress in the vicinity of the ptEDA®07/019073

region to produce a corresponding strain in the
channel region, which results in a nodified nobility
for electrons and hol es, respectively. For exanple,
conpressive strain in the channel region for a

andar I increase the nmobhility of

t‘s gne f’fé‘?’%’Bv ﬁfdt%ﬁ%‘ée ISRt pedPrpse "&Hﬁ%fﬁt‘i‘%ﬁtj“g the charge

carrier mqté't:p by fodi fmmetbe bfticPsttuge in rtlarrzharstloneson @r ihdwmccobih@rating tensile or

comprestiad\éessti e GcRARE brakL dﬁénn&l@éh%n t&prdduc@k Porfelbohd ¥ ERAMNE channel region,
which re!sﬁg mo Q modlﬁgtgmil)\&lﬁ ?orr1 g)ctrol:nsra%e n{)l?st, Pe:spectl\>élarr g‘gtr ‘iexgmlg? compressive strain in

the changely ’ﬁﬁ‘ﬂ“ A dugirgd ﬁé‘é‘h‘a‘ﬁ!’f’s gy n@pyeaefema sr@émtysqrdwleasthereby providing the
potentiabforr edhaneitlg B pdrdliuxethf 8 @ype Grandioe! Onh teRkRF hadd, thdictehtidd oBtensile strain in
the char§1|:l| &é?&ﬂofbﬁsr@-cﬂﬁﬁe? 'trlarﬁjstol- Qm? fngreégse e%ﬁtporno Abqﬁy ann%eCﬁuen%y, a‘ F]]urahty of

% n|tu of strain in annel
srsinin e PG R mex oSl SRy of BB o GoTdhprogarbional wilin a ieon
base matggid i yqd«n'go g]qo'elﬂee:c(iqsqre@ typgtaed mwnggdes)pa(aefm elechamndl $egitind In other cases,

stressed trrﬁ@ni”lzt&ers, sSi&hYas Q%r@fn@“ie@&ge m@l@ﬁa‘-ﬂ aYer bﬁm%ﬁ %tﬁkg I?nay be provided,
possnblywb)tcomb%a(lax x%hd str%xrne Or r%éxeg sg e\(:r&l)n \?crt]orurﬁg:attegl%ls, tﬁ Etﬂlg an ﬁ\éﬁqﬁréqreased strain

even | NCrease straln ef
effect ingthehasel regidfe Prhex srainrindieion foPRY msy als¢ eastriply tothesfinally achieved transistor
perform@od) buch Buiguesstdisdldrien btud@tes yndakdtikeV ato t thari&l SliGile regions, formed on gate

electrod&earnfi gfafmﬁﬁ %our@ﬁ%\or@smg Ba%l?@%%nlﬁ%ﬁ:lt %%e §r‘i E}#Q&Mrsgﬁm %Q:gted in the

$ 1 %g he metal suicid édglons
respociyg KAl it oA SSIRF: APEPIY SEHLEBLA e B e v iy o icide and
nickel sigicidd, gprhiitfit aomebstantigd fidnilerstress.ovhidhherytnegativel s #ffeal the gradabdecing mechanism

provided BYefoF RSEXRE,ah ‘éﬂb&lh@ﬁﬂﬁ&n/éeﬁ%nﬁﬂm mdtQfal, @ml‘s@ely &%Qé@@flets)énd the like.
Consequlérﬁgd thgec{zfér%ll ?Qljfo% %e %E eort'lthae t?dns:stor tlllflt 18 e.x%ﬁcte? due 9(1 tq-te qamployment of

, ~exhi brt subs ensi
sz$“%F?%@?fmwmsgﬁyﬁﬁymﬁ%bat|ver affect the
strain-induci ng mechani sm provi ded by, for instance,

fle &@@ﬁ@@égsuﬁel IL Jllfé@tgci lgegrﬂﬁph&mdg%%%@els thaprgfwr?l(/ § %l‘ é/t%agt reduce, the

sed ke. Consequently,
ei:fec‘sc%\’/“é’ af'Pre g "f%?lﬁ‘ﬁ?? e“bﬁéef'ﬁ Y the transistor that is
expect ed due to the enpl oynent of sophisticated strain
sources may be r@dmﬂnyﬁlerﬂmmndipscl osure is

G}‘lhg %gé»%gg Igrgsexytfg 4 'géjlﬁieg%u It eg)sof ﬂ'lré ?n}qlon fneosrdef tc]) CB)r v1de¥ basxcruéderstandmg

avol ne or
of some pefth af [he SFRIRR [THIEMYTTPITE (P 0bBY EXhasERAVpRY iepof FiqEinvention. 1t is not
intended| (\NEINTY @doirhelcilalehlem ofghepnesimtos toadeBiea khefseopel ofxhMBnion. Its sole
purpose &fto bRE:ni LAULRREAOHS inh RESMBE fofn BY nyjelqge @ tll;!:an%rg detailed description that is
dmuwmyggerstandlng of sonme aspects of the invention. This
nmary is not an exhaustive overvi ew of the
|nvent|on It is not intended to identify key or
Clendrdli@ athe @lbgorRiter OifcidséiChdrdiy Bkl ©fa tEcﬂimQLQ:l fonRahite Eé?rﬁconductor
devices ﬁglgcﬁr?g Qlfcot‘i p&ta‘u{%@@élt)ng r}h? !:o §uc§\Q {Ky of Q\h‘] tg ble Séi Feac?t E ﬁf' hncreased by

conce |
p"’"’d‘“ﬁﬁ F’é‘alc'f’é’tcﬁf’ R’@&reﬂé‘é E’F‘F‘iff’ ‘E?ﬁref ﬁfaﬂe’“t’%‘tyd? %‘6‘0% é‘d‘htt&teéteta‘ silicide may be
formed i@arveatially lpcalitddemanudy|ig oderrma ke intclécsidcosion ofh@r devite lequirements, such as

strain- m@hcfn@ %&Qm&ﬁ’s @hfcﬁﬁlgﬁb%céﬂy tftéjé‘nmuntg)f SeRE &M%‘P&%d in the respective

device shln gaﬁ 1 I gn on al nj ng regions, the

X efeé'“%jgé’f @g{fﬂ?"%f‘ PRV GE PSR PP S Er ] Py be fomed on the
asis of p freasig'sgehdhay fhepesprgtivki metp! siligigetintsel alispedd ¢ respaeive fantagirelements, such as

contact iR NAGEChrél el if 4 &xikdid laiey fdrS:onﬂnEcQMg @&ﬁjac! @gxgrﬂfﬂf cfrc!%ﬁ elements

with a \aﬁxltgaltrutf'twem ?s 'ﬂ?&m 1Ilks(-t)ratr1];/% embodn%en%? %t rlealecltxe s? «?anon process may be

manner 1 n or nto consi dera
performedRpj thes bsis il |°P%‘|‘F§F1t"s? diglgetric dpgers iy ahtigh ‘ihﬁ mamcw@ comaCt elements may be

mechani snms, which nay be affected by the anpunt of

metal suicide provided in the respective device

regions. For this purpose, the netal suicide of

cont act regions of circuit elenents nmay be fornmed on

the basis of a "mask" such that the respective netal

SUICIde |s self allgned to respectlve contact

e ey o o
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performed on the basis of openings in a dielectric

| ayer, in which the respective contact el enents nmay
whemslosaguent |y formed. Due to the highly | ocaPtmes2007/019073

provi sion of the nmetal suicide, which is automatically

aligned with the respective contact elenents, the

total anmount of netal suicide in a circuit el enment may

be adjusted in accordance wth other devi ce

subseque\rlx\ﬁ?rqfl'lrmeﬁevgr tf)ﬁ l%n(%ﬁp lc?rgl S% ér?h%}?fllgo §1u %lrg%f a\?}tlch is automatically aligned
with the peapertive gendast gemapisethe tolbamagipd aetal dlicidsrin a circujt glginem oy be adjusted in
accordantdWaithCdtfeE dbivice Rly@rmBits, &R:ﬂ ad J}Gmﬂm&ﬁg&hecﬁin%ﬁﬁ Rbnile Q&Q@ﬁfebsﬂﬂammmmg

a low coLtQ tﬁ’%gm}‘@e beg\gen I]G-‘g %‘3& conta%? Pergi((j)lll Q?tﬁt c%nq ee]erlnlerlt lélmt} 616 conYact element

osed herei
°mm“m¥%?ﬁ?ﬁ§m&“68WFact openi ng |n an |nterlayer dlelectrlc
material covering a circuit elenent of a sem conductor

ﬂ?c\otd(ﬁ% 110 ‘MJ@ Elﬁgtgt&éqg‘nﬁagl%ﬁc&l ch)EEg rHelQQ) G QE.BSQ tcg‘mlyrgesafonmng a contact

cont ai ni n contact egi on o circult
cpening o P NS HE PP S0t et B EPutat s Smiapbt s vheren e
contact qpesite| eopneeth tq heh@owpramms eglactregionhe tes dirctihelememt. afFurthermore, a metal

silicide iSfbkRdddR a gé{nilern&&hé M@cttrékﬁ)npﬁﬁ&énome etal $Ride QREAS tinto the portion of the
contact r@&cg:t opmalgl Q% &t%t el\%uqx er]st %%%xﬁ;]iemggre%oma%t ogrrgrlr;ﬁgeq\erem Jme cotntact element

e con ¢onned
°°“"e°tst%‘htﬂ@a‘ﬁ'€f‘ﬁf SUI ci de. Accor di ng to anot her
illustrative enbodi ment disclosed herein, a nethod

ﬁ%pﬁﬂgsésangﬁ\@mlﬂgraﬂver @rﬁﬂo@ﬁkm Xst@édahergg Cz?‘ nQ:@-lroﬁ 'chqpr%tes ?ormmg a

con-cont a cont
’efm‘mér’%‘ﬁe%ta PSR PET HP R é"“;f?b‘t"t% e 663, 8&"15§'°'aﬂ“ OPEHInr e portion is
exposed pyopapanite-formediin gigleetiiclayesy Byrtherimaret felremisplereactiorci @nifiatsd [between the
refractory @@l lahddilichS inl tht foitidh Rbrdeeiowamin ddaesiiedel act ory netal and
silicon in the portion in order to forma netal
sui ci de. According to yet another illustrative
AffgEinetyst anptheriiiysiatiye pabadinent disclogedihersin e isprdpieridece comprises a
circuit elowmpemizdded dn g dicleanid m@érahBidthaend)e tkele dne ilic@n-dor@liegt gién comprising

an accu e@rrﬁéﬂ] si@E‘JQe Bé}t{ém gFtﬁBerln%@S{he Qé?rﬁcoﬁtlidtctop Qancg Q%fﬁ#s@ Dbntact element
netal suicid

| LN R TN T —
wherein %w&rm%@ metad gilididecprortion srentdredfagnunditie ¢omtagtheziadi el ectri ¢
material and is allgned to a contact region of the at

| east one sil oﬁgo Yka in the
accunul at ed n%$%$ SUFbI'f orf?gﬁ—rslggﬁggred around

# » {)nt act re ER F DE IfPTI ON OF THE DRAW NGS

Fe IR BRLPE! Pﬁéiﬁ"“s Y IRAEFS B IR) hadesiBiRadaiey mycppunction with

the accorfipgnyigadravnedcin trhicllifeaeferenck avmdrals identifylike eleromtsyant ip wiich:
acconpanyi ng drawi ngs, in which |like reference

EIQIET'FJ ?’J i écg&&tnéafll%f 1l|1lls}§zft‘(f @JO%@@(QIO,%] v%@g ok@ s\érﬂlcgn%rxctor ce ‘Eunng the

schemat| ca ustrate cross-sectiona
formation, o7 3 Tesgd At SHTPe BRI TEFHS GleTRE THrdit ooHugFiNg embodiments
disclosedhge@ml i zed nmetal suicide portion in a circuit el enment
according to illustrative enbodinents di scl osed
DB DS abeE TP P bbbl L S ol v o
schematically illustrates the sem conductor device in
Rigrk Q8 Sc}ﬁﬂﬁicbl@ﬂﬁlbsn’dieﬁﬂcleis&nn@orﬁh&ft&rhﬁ%ceaﬂ\/aaé}gs@gecnonal vxcw in a further

advancemmﬁga%h ?ﬁ'&l@@? co a%{ l’idl naqiglg:eﬁ SUI res ctxv ctumulgp ‘? metal silicide

res ve accu crde por
pomons’Flgures 2a 2c schenatlcally illustrate cross-sectiona
views of a sem conductor device during the formation
of accunul ated netal suicide portions in conbination
with a substantially continuous netal suicide |ayer of

h

reduced thickness according to further illustrative
embodi ments di scl osed hereith; Figures 3a-3d
schematically illustrate cross-sectional views of a

sem conduct or devi ce during various nmanufacturing
stages in form ng respective base netal suicide |ayers
of dlfferent thlckness prlor to selectlvely forntng

. . .
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enbodi nents; and Figures 4a-4b schematically
illustrate a sem conductor device during various
worovwsfzavzri ng stages for selectively form ng PCT/US2007/019073

| ocal i zed, Le., accunul ated, netal suicide portions

according to yet other illustrative enbodi nents

di scl osed herein. While the subject matter disclosed

herein is susceptible to various nodifications and

bR 2Rt s Ul WBREE. st oMt He PR Az durine te
f°"“a“°|'?é’f é‘icwn'd@%@b?*?tﬁédwidﬁ pRfqry i combinatignoyithch shlestaptidig cettioemls metal silicide
layer of Feditied Biicknebd Wtordiftto HRB& i pi-dtioO et biglehts SifciaRBkldnt C

enbodi nents is not intended to limt the invention to

the particular forms disclosed, but on the contrary,

chgé“e? At-ahicrgrRtipally st Rpss-acHoRhHF S & at5¢rpipepductor device during various
manufaoetqiug $tadee int formiggeEspedtivebasa mktelestlicfda lidyérs gf diffdrétit thidkfs prior to selectively
forming Stkal kilici@d) riidn® néf wiih %t i i
embo dlg Tfogenged ‘gol ai rrsgﬁg DETAI %geaﬁg%&g%ﬁﬁﬁ%%&#ﬁ% {Sﬁl@%ﬁ%}lmuusmme

Arils illustrative enbodi nents of the invention are
descri bed below. In the interest of clarity, not al
fraates B£5 @f)enﬁﬂcaﬁﬁtlma}atebrﬁél'nﬁmﬁ@t&tdeﬂ& dkifg @ﬁ&%rrﬁapﬂgctdrﬂg stages for

selectwetl)r] 'fo‘?‘mi%g qgclﬁ{lieg axté oaQCun!ur {e\clxm Petal sﬂxc: c ;hortxonbac al%P rﬁte)g a'etn%tﬁ?r mllustrative

e devél opnen

embodimpfitydistlessd Pigit-enent at i on- speC|f|c deC|S|ons must be

made to achi eve the devel opers' specific goals, such

ABhite mhﬂjéﬂﬁﬁtey\ﬁ&&bs%;e% Lile P«gb@éjto QE}%UPM§&%§§$ Erﬂ aﬂgrﬁglve forms,

canstrai nt \% romone | ement at 1 on
specific fmb 1me{1ﬁ ereb ave been ? ow? Py W)?/ trf € éeﬁﬂlﬂg g%rga a‘fdﬁ‘fﬁ he%\:qescnbed in
detail. Inshgid e w?@pﬂd WW{ thwl*gﬁgscmlog bmh eikspepift embodiments is not intended to
limit th¢ lifVEntioO NG W prSticulat) For® WisElodd Ve toh&h@%&mb@ @herthHﬁtloH 8s to cover all
modifi céﬁmegqhﬁéﬁlaﬂ?g alfd%e&a!?%sem% B [hﬁ‘ Hé pYnt §rl1(d scop.fI: op the mven?o:% as defined by the

de aV|ng the benefit of osure he

appended GlimEct matter will now be descrlbed with reference to

the attached figures. Various structures, systens and

devi ces ar e NGBS DESLRIFABR G Pils IGvERAIG avi ngs for

R/l’alnpus %Fu%treaﬁ{e ea;\)gedllaﬂgrgsh ?,fe e mveﬁt}()a 81i:e sicgbe? ﬁg? o gttxev‘ég'fszs(t: gf[ clarity, not all
features R?ﬂﬂ\&ﬁ“‘t‘ dmpleprngtiandre F%ﬁlewntﬂhespafrlﬁcaﬂqﬂe\lewr!lwébcees be ripepciated that in
the develphant by sich wéting SmigidBneht) AlnisetRel mt;ilhniiﬁtﬁ&fnlsp&lfﬁ raéms@ﬁp hndt Be made 10
achieve lh!e h%gﬁe%t Ep}égf & M@Ju@? m;glagce% %%Ré-n— gfarc' lfllsru%eess-laplted cpnstraints,

which rd% and nases useq herein ers
ch Wil ey B’f‘b‘t“ééf“‘t YORZHL 9 R ‘H@'e%‘iﬁ“%‘! @rﬂww‘%‘ﬁ’ thay guch a development
effort. mighicleer apmgla ewrytid-conhoses, bordeidardertiesases rhying haeaking for those of
ordinarySkil nl tRChri Havihd e B&Lﬁw)ﬁtﬂg dRéibsureNO speci al definition of
a termor phrase, i.e., a definition that is different
fromthe ordinary and customary neani ng as understood
g prtsatesubiRet| mader Wi nofebeagescribgds witth refarriienitot the bitactiedyflgiesl  Various
structurel) \pysgeo19 shdsde@ings atkSsalgaidally fpicied Fd’ﬂlé)c[ra\ﬁhg'sa&Q)uBG{eSbfréxpl;rﬁnon only and

so as tcotlli‘bﬁ3 O%Lr@ Nhe Lr@él:n @sc‘io@grgnv\qﬁl &gh@ﬁﬁt L2 vélelﬂt lglﬁ\gr? QO thie &llPed in the art.

nmeani_ng ot her

Nevert R0 e b iy Bk T BRI SR TEUETPID Ly cnimpes of he presn
dlsclosu@ef’ll'hg|\{qrd§rpndv|phq‘aseb@segxlpreesgioyld detunfepstdod andh iftdapreted to have a meaning

consisterfi WRE hifehﬁﬂﬁrit&ﬂmg Bf @osgeifohﬁlaﬁd E’rﬂﬁlas W&@ kifiddah ofi-h&Ghl ¥ No special
deﬁmtxor@npa gruéh\r/a%g al ! Xdpfr 1110 ?lga\s;lstcﬂfervp g ﬂwglolﬁci%lrynz;u{qlces?onﬁa% meanmg as

Cer mor ﬁhrase
““de“s“’%‘btvm‘%% fhillgd e&h%%iﬁsc@ﬂmﬁctt) by implied hyesnsetmlhlsm ot erpetnesy phrase herein.

To the elwlthiSthat ASk@S o pHpfat iisCidichdd 16 6 Iaf dpScxa'l Gﬁ}mngst ar @%an@@' diifer than that
understo@tpﬁgl gﬁlgd ahgzgx’s Ji;the élglgll d8ninS Wi“nl% ess é/rsFt E)rﬂq Imrrgle specxlf’L cation in a

definit des 1 ncreased tunctiona cg

etini ‘O%WE‘W%W‘ at firretly and ypsasinesally Hrwdemh@ F'Peb‘a} fi m@nd@nlsq tergn or phrase.
i.e., reduced device dinensions, and high conductivity
of respective device areas, Ssuch as cont act regi ons of
sem conduct or devi ces, nmay not be adequately addressed
by conventi onal techniques. For this purpose, the
subj ect matter disclosed herein provides a technique
for |ncrea3|ng deS|gn erX|b|I|ty for forn1ng met al

ey

S o,
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obt ai ned, while, on the other hand, a negative
i nfluence of the netal suicide on other
w@eooBoeTaBNCe- i ncreasi ng nechani sms of the seni PONUSDD019073

devi ce may be reduced. A correspondi ng "reduction" of

any adverse influence of the netal suicide may be

acconpl i shed by appropriately adjusting the total

anmount of netal suicide that is formed in a respective

contact region of a sem conductor device such that a

hi gh amount of netal suicide nmay be provided at

spreicrivetl ¢obied onsomistitited ehizordegpredivicesesucions astplex CPUs, ASICs
(applicdtieg) lslﬂbﬁlﬁli\rh@s[) EstéradeOdNips QA AL 1iNE i %Qﬂfgescblﬁlg rég Qié{u{:eegimensnons provides

mcreasé“hfiquc% Aantg a‘i‘nP %erfo a%@e Qlowé:vgre tls:eorgct{uzxaigt nlt ?cg hlgth pa(éh%den%té i.e., reduced ‘

uced Sul
device ‘EiF‘E)‘VPG% a"dvm‘r %’Mﬁ'cmiltﬁ o§ ffFﬁSCtl"F Herdse pees, eh é%m’emtmmns of semiconductor
devicessminsta@ibt bdeqhagelnaidredd by setiveitid@l achraduks. MRy the ppRy, |tﬂs€:ﬁbject matter
dxscloséat he&ﬂme&bilﬁéda @Eh%@lﬁe @Jr J.J?&s.ﬁg? Gés%?itﬂe&i%gllt)p ﬁ)r f;EPnH% me@al sn]nlclde areas in

ot %) % | H x{girowsmn or accunul at1 on

peciys tbniadf aesiops YreBiCIIaTer daV st e s e trigpe BRrdcR A GOt g§jstance may be
obtained, nyhilg, n jthecpther haad pewsgitive inflp¢nad ofsths wétalailkcide pmbhepedombrdre-increasing
mechanB@S 08 (1Rf seRicbRBAGCHIVIEE ma§|ﬂe| x@du@éit | Qrboﬂ:?s%&mdmﬂh‘r&lhctlon of any adverse

mﬂuenc%)spt%g’ :%g'tal%?%}dg g‘g’(/\?% %?Imgr]&\ecpba ?rognate?a%ﬁsnnﬁgl éodaq ?ug of metal silicide

egl on, aroun respe
that is QR iSSP HYS SOPSG E5810D OERSePPHASEET dPTISBHEs P high preyp cfgneal slcide
may beendydidd aspdcified ﬂd@&oh@@@lﬁﬂ the t@pdtBieadontsdd irdicll BvhpRal 1bw BSntRt Rsistance is
requlrect thh«.e deallQS hant df fi‘lllel Sbna& r}sg%neéjsn Qﬁfﬁmg r «%Qédaa%mg St of gn%tapgnhcnde may be

G el enﬁnts connectl ng a sem conduct or
provide W?' ‘ﬁem’ " 7T TR e FRp %‘1‘?‘?“?&?‘1"8??“%'{% WP silicid %‘ragl “i‘f‘ytbﬁ @rovided at
specified areifrpf thg centachregipm CEHub.y2 lighby lealized pemisigm br ‘Bfcumalhgdn” of metal silicide in

specifie8 dévidegea @y bél %wwaia)ydﬁﬁnbﬁr@ja Jeﬁ)\éétﬁ@ Mle@CLilidiRSb3aBRCEY the basis of a
respectlwlslhgldétﬁﬁ m%ﬁ(s %%{1 %’ %seg%% Ted Soli‘lt %S c()jtghe rgg)ﬁcg{\//e %orx]]ta(c)ttrgglon around which a

ar eas e S| gnl I can uce
respectiss FERMIHER A1C1A) SR GORIBMISER BeforRs I BrigBR I bBEYe embodimens, the respective
metal s@tndeamoetgmege id be @bﬁt@tnﬂ]ﬁr)b,entérh@ar&nﬁ hritacO plugsadr @bnt@télEhdale connecting a
semlcolﬂ&){orQ@vn&ee\gkﬁc‘ﬁq)vérr}n%ml%%esuﬂ\d,tl}rg w@lugﬁrthedﬁwnﬁlﬁted or locally increased

amount ote rgé{al sﬁ %rf)wﬁeﬁ H-gﬁlesdr\?%ftg'rﬁ?‘)htgcé %*Q)a%?(:flg‘,n aﬁlr%géc‘sg@rmetal silicide amount
in O‘herla’f?é‘ft gy de sigri ftgatredugddear chay barubstantidtle kerg ennmade togrpeventional strategies. In
this way, ieGB: by metsielicie bRl baktude® fin 'cfcaﬂ&bﬁéer\Gtht (ﬁl%r Q&?:_E acfllglrements, such as
such as fie
i AR50 SETLSNIGL A MR ", 12|
materials are typically forned on surface portions of
rios pretarice.\cebattGilicile tnd @ghebsikideirCieqacmtlgl ngl ha@fidls &0 tbdothg the contact

resmtané'eeg"'sé}ﬁ]&ndlﬂ:ﬂir QeBle® (‘stxcrhq.g Qﬁldmcttnlaﬁslslm‘ré(&d tllx_ch@ V@ﬁeretul: !ﬂgsé Shaterials are
nmoun of

typlcall)p?c{_]r%ed ont sutrt]gcﬂS éon%/ {)E ect:ve co%t?]cttl vel % esuc-thragnc%aré Imfd i?“ﬁcﬁtwﬁlons gate
electrodesand thedike cHpyerere ﬁlaﬁrmqtal p@gﬁe@ nnaajﬁ\a‘teherelﬁﬁl\elydu@faﬁeem of inherent tensile
stress, vthich By B4 wWihsfertddeneiny ragstbie lohdyind egion of tRgfi &M&fe&%fls@;ﬁdﬁ&lﬁ%y possibly
degradntghtﬁé ngorma%&pﬁlgrje&l ésXecﬁh? QVPQPQAdHOQ @Jrams Fnﬁl%m r?efzgalf{gm? gre provided for

%DISHB are pr era
senera i § AR L &1 el g IO BYPIE HES PR el Wieider Birgspnee,a ensile
stress inpetpedtive driip jadld soufe regions bHaB-&ype artsdlsinhy fatargh®s sfamiard crystallographic

configula@SPRE Gl B4R SAIBh Mal, SQUNEE a6 Qh QDS ar%f)m@' 1? 'tl%eyrpsgectwe channel region,
naar crysta

s SR S P e AR A CA B e
strain- ‘“éuq“@d'ﬁ‘é@d‘s‘ﬁ% Isechgpiichsed gverlpyetsrtrainedsspeictridveorairgninle hnd the like, may be
provided @BjtiORay redi@t ARY eFirg Biich bEamaiibyal £ igReht t@&nﬁk’ers fafihe like, during the

manufacqrr{nﬁ %qug'lggbbkljlsg%e E’ £ pe%u %Qpnséfgél%h% D} &ese Sy m-m%ucmsg mechanisms may

qgues, res ive strain-in I'ng mec

result '“sﬂfé‘i’%‘c%i’se’@‘i“’i“@ég’@ %Wf‘%@}c@ase%p%lrcﬁ@wogtéweemwet Hence, the subject

materials and the |like, may be provided which may

require high effort, such a$ additional epitaxia

grow h techniques and the |ike, during the

manuf act uri ng sequence. Consequently, a reduction in

efficiency of these strain-inducing nmechani snms may

result |n a reduced eff|C|ency mhlle nevertheless

o oy T 1 '
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transi stors and N-channel transistors. It should
therefore be appreciated that the principles of the
wanmgoezi473mat t er di scl osed herein nay be advant BgPOSENY019073

applied to transistor elenents including additiona

strai n-induci ng sources, such as strained or rel axed

sem conductor materials positioned at appropriate

devi ce regions stressed overlayers for spacer
matter ? Is,]c?osednhereu} fay, % hﬁ rHy Ieﬁx y nxacoS*Ofal ﬁxg If:]egéfgt?fﬁ)o;yr%g%ngmeenng techniques to
increasq the Fteas'@@wmzﬁé%sw @e«tqurmet teqhnighescipsai itheameiilipsinatiye embodiments, a
high ddaRWeY @Exibikly Seayhe a’ﬂ&ﬁ{phﬂﬂd #@ceCihé Gddhﬂlgtﬁ'f&nﬁ&msj pYdViaalg BN silicide in

respectlopéonlaa%é‘i‘rg@ m@{ﬂ}{selflbgta[%ﬂ'e-d 9:'1% Jle]y Bca?zed manner uor{jer to pl‘O‘fldC the reduced

trai n-1nducl hg sour re

total met|gilipigs Rt PaPeiFaFHp Pﬁeﬁﬂféde"uy dtfﬁ@nwmearof g#sietpigesuch as P-channel
transistors 3 [N-chamgl trapgssdrs. 1 N a correspondi ng performance
increase FurthernDre the localized fornatiog of

[ de i ncreased design an rocess :

£ RIS i o PR QBT G ST ST ieiowd herein may be

advamaa@v#hc e@heds*p ¥eesistof glempntssinglnding, additipriabstaintindugipg sougks, sehab strained or

relaxed SsdinRbridiectortin@tdiad posiiByed DR dppropmet bévica xggugﬁ' &reks@@ %Lrérl%?éi’s for spacer

elemenmqghkevm\%g %L l&t&\eo ?ibo‘?ecthegveraqps%mn-mdu 1. 3‘ 1cxenc Lga obel creased. The
1 be Srgnrtreantty

her sTlicidation proces Si gni
subject F@t&‘iﬁ 8@80969 herejp MHaYrgrORE Vel @lse pe arr?éedpfe rctf%trflearema wiish gray not include any
“intentigng| 1\’ pekeyidedhsttameindyaisg sousts, sindicednaled reductidims the E4EO®e BGaIn induced by the

metal siﬁx&&pi%@tf mé§ retglﬂN in Q%oﬁv!sﬁdfi\ﬁm %rfo“ﬂdn@éqm@%y ni‘“rfﬂ&rﬁl@renﬁé Rkatized formation
or ons ar

of rneta? srhc:de xt"na}p grorlde nlmiease des n%l profegg ge"é‘?éié‘?ﬂ'b E%T“"@f@ﬂ?c&’fe ﬁmlconductor
devncess@me,cf@h aratertce,rdn%eﬂt @@esj_qfonetw'ﬂheﬁe rrateride mpy be forged in a highly localized
mannerS @ik thel Wffécd bf frd2Ssaididatioh Grdckss @h 8Redher 3Mlidatibh @roddst GldY be significantly
reduced@y@émmg atllggt g@%oﬁngpgﬁ% sxﬂaXe &1' tﬁe%‘églg OP% a%]&:g'xc mask exposmg respective

i ncl udi ng 1 cCon-cont al ning sem conduc
device qygp. éhwrrﬁy’w?"@ulr fef é*etabse“crdéagfqusatear pgformed. metal suici de
material in order to reduce the respective contact

rlﬂ@lrestaad'&ﬁe%atléaﬂy Qﬂlﬁra'tés h Wkd-Abdovs m‘ sgﬁﬁsnduéta%evnce 100, which may

&t ienient 156, eSg0! hold ehre
comprlse a sem:con ucto \rl‘%sed cu‘cmt eleme rrse, € §1rcurt eueéliept f 8 dmayare&rgstegt any circuit
E'eme"‘ér%’ét"s ea@nfegalﬁleg moefwcter FeBigpekiFymasyature.anlsas eallpra metal silicide
materiall iay@er td dyce \Weiréshective dohtid reieaite atnie (lGragad ehbedife:, tiBrcuit element
150 ma}ggre;erl%eﬂl e?’l“el:t t&%tog vacﬁrng%' %p?x&amﬁtlxstrgtgcgla ?ﬂe égc?rbde R)g formed on a

nnel r.egi on ocat espect
rspctii A o 3 A r“@gﬁhdrngmwsm%e? B oI A1 Somconaining
channelregiing 7. 10 chirgeltrgiondi0Z imay andescilbereen gpeaing drhi@ndmyirch egions 106,

whereinf B& FREnd] Negidh appPdnakd a}ﬁrﬁ ai@%mﬁ&ﬂﬁi@@ﬁsomél xﬂéﬂﬁﬂe goon?ed in an appropriate
semlcon\mét&ha glo {5Rr ﬁl?gnsco‘rrﬂnpp gL ial amaém%tliln of si 9%5)2 For M ince ?he é;er{nmg)ductor layer

e sem conduc represen
102 magufrpreé?i'h atfa'geubamg}t ATl VAR Y mssvdr peigeRl campngtt peeh oo germaniurn,
carbon @G athe Rtomic Pettdl fadigQingraiaidesifed earbebiay of deedibdi@iictor layer 102, for
mstance&bﬁ%sﬁec‘f" QQQﬁcﬁ&wﬁt? trzﬁndjc%tallldggapﬁ pgnqut%nl a%g the hk 2Furtl%ermore a respective

racteri ?fe qs;em conduct or
dopant f%gingﬂgg d8 [S%%PelShF within dlEFCfemoP%yctogiaVeal IHZ 'to define the drain and
source regigns tl@g 4nd @Tea?pﬂmnd regiand AT. dEHe@emigonductdn daybn 1K@ may be formed above a substrate

101, which infafp CénPPkSany ap}frﬁﬁﬂ@ Qﬁrhééena@é?@ﬁgxt fogﬁﬁg:tﬁé}ga‘%@wté t%eﬂﬂgnductor layer 102.

In somep ggstrlfxtkv% glﬂ?m}e r%én?sh lhe :‘]Dal éNMl ﬁ?rgsgr?te oﬁ%gu%g ct&rrfa\b/s[trﬁtg such as a
siicon gheifiite Whereigitlm semcpndurhe laserﬁOé omruemreacntl aywpper@Rioneyerdsé In other
illustratifv® érﬁlﬁdm@b@\tﬁh sabsTrhtd $4 I rady@epk&ddnt a \MAHi& haleBM h@\QﬁHXBh’&G théfé¥n an insulating
layer, sl aosgfc’m‘;"&? gg\ﬁ‘:{t& (ﬁ?]) E@PS&%@L F 91 srtbgtrate {b‘i ut hgg %Qmpnseg of an insulating

t he sem conduct or

ma“*”a'é’ﬁﬁ*@eﬂ’ 2N P*‘sf°"m4éhe§a'5§?'}da‘t“g ‘ayefll Oﬁagr treemne@emngémmhkwn in Figure la,

sem conduct or substrate, such as a silicon substrate,

wherein the seniconductor |dyer 102 may represent an

upper portion thereof. In other illustrative

enbodi ments, the substrate 101 nay represent a carrier

materi al having forned thereon an insulating |ayer,

such as a silicon- on- |nsulator (SCl) conflguratlon or

1 .. A N A - o
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thereon an appropriate netallization structure for
i nterconnecting respective circuit elenments. In sone
WO bdoaseTat i ve enbodi nents, the dielectric | ayePC/OS2000§19073

thus conprise two or nore different materials, such as

a first dielectric layer 110, which may itself

conprise one or nore different material |ayers, while

one or nore | ayers 108 may be provided of which at
the cnrcht e‘fil mﬁgtt l{gg lrn:a:age en%%tﬁdda :? agdlje?f%%% ?agrgr @é‘ grgrlhcz]tl]ﬁgtrali\%ye%%odiment shown
may be l"%@ﬁ@é‘i paAe i friftipdectyio Gyxteriplsas Shtym"ymeqd ih pdvieened ertestalyd circuits for

passivating f@peciideCirdmiy eléifens QAP proGigiElg Qfsub‘élalltiaﬂ}oﬁ]aﬁili' %fa@lﬁconﬂ!&”tn@n for forming
thereon L%g@Ftheerﬁe%thzg{b% é%cmv%t%; ﬁgrcor?n\écg res ectlve XIII‘CUS elem i sed

icon nit erein, r explai ned,
the layer 108 and/or the Iayer 110 nay be provi ded
vin tsémeaillitrgtive| enibodimeitsC ths idfeStsic Vel 0A na@ HAE Cdnptice sJoroatin_{bre different
matenalh Qut,thhﬁ a%ﬂaﬁk@l@émé‘ lg)g:l' QR) &Qth }n§y ﬁ’s%ﬁ’ cgn%se gr% or Hax%ta%ﬁ?e%f mlltgrial layers,

while ol1€ ClL CU|HO$ WF % s to represent a P-chann
rRRSIedigEr 1o Ry R 8 WHER A dSrioBT TaRAChisgh 2PRIRAMRIR S1ck stop layer
for pattesjpgpthe gV €0 st #s¢s gbtpim respedibve openings WAl es showe s @ disiave, the layer 110

may be G@ﬁ})k@i&?‘bi\f i€orSdidx@tie whild tiliehﬁ &R0 8kh ft?gfa%p 1é@$ay WFHEHQd of silicon
naa S r I C.,caontl 1 on
nitride, tvg{r?tgoaﬁ pgea% %y exg!?]}/ng%%L ulo 48? and/or “TO'Q g\s)bg% PV ed with a high

intcinsi THES3 Y Do 3 TEBAFY AT VNSRBI e oM 9B chtinrinFarrstaediciftho ircuit lement
150 is tg l@g‘ps@m al&ﬁamymmim; tokelayen a:a&e&s_;&dmhod ﬁglﬂﬁbinht £dfmpressive stress in order
to prov:BJWeEFeﬁ‘dealve &nﬁﬂr&sgw é(ramq; HS ha%LJl @égﬂm 16’;j %'ergg P %'E&r"cﬁrd crystallographic

acer struct Ur e
°°“fg“"“"°“\?f BealrReauarToRBP i & & SFRFEIS UHBH! GPAghve sumin componen
in the C@Wb!‘remm! Wad mey pgvidoingresssst holouhiligsthardie Smigdlysdtigpsttadyieducing sources,
such as th® 8dewhl €pa&e B ARAS, Ink bel B8 1ia& il Uit S oSIKSMRvEID t(ﬁ*ulglk& &rain-inducing

sources,|s@hme9&sto§fr§§xdl kn accordance with the follow ng

processes. ter providing the substrate 101 havi ng
formed thereabove the silicon-containing senm conductor
Ty emichdictoagpico [N0iagthowp irOUHES BSndydE fdiéd iA hddGrdance with the following

processes. em@qrbw(ﬁngatﬁé b GralcC1@i (ﬂgﬁngf Bfmef Iﬂ(eﬁ:%otve B GINEQL c%ntaxﬁxlﬁg Remniconductor
basi s of appropriate

layer 109 aB;i)rcéRnate ﬁ)roc%anﬁ é?l%?fg’é g(rﬁg%]ctlg%%m regnc?nﬁ f@dwtﬁgwﬁﬁ s%htahthe element
150, on f"!?rtms’ﬁ §f eppropggie selrticn sthapparst (ngtrsbin).einicombihaion edthdatingen respective
dopant prefJk G She RFPYctve r@emi, Qﬁﬁe& Qé?fot'rﬁ@ HAGE D268 of well-estabhshed techniques.

Thereaﬂg\eme g%ég@ewrdd%hlgg glgdeﬁlp rélat nsulatlon ?);e{el t er eron'i%ia onnge b%SéS of well-

el ect I nsu
esablishp, Ot} g AL Ao 1vglisr @XEHY |a§44‘§ddeyBPso@ésl§°°eSS€S and respective
patterninggeduericefe rm itheghta dequgdads antibel gaoxinglatibrolayea NE/ a0 Ehown. Next, the drain

and sourd&RBISAs 106 ﬂ?ﬁﬁ&ﬁﬁlﬁeﬁ Q% tRekid (Q %Q%rdt:\béﬁ%p&@xt &r@é’t\ma E‘&S by ion xmplantatlon or
nces 0

other prci\cesg or, mcoxhporrltnige dm Tﬁﬁagoé)gnt ghogmﬁ{or @yog th? ﬁéloxafrl 8? r]It gld be appreciated
that furtlyes ufrteeeril@@ PIOFFSS TS Ml \pe Iperfatmed foardovids, fondnsigersi & stifned braniconductor
material $i tHl€dveih bndsp@eeregiGls N QCAndoLin bEReldaythé Qlﬁndeﬁﬁél&ﬂtoat de&ﬁldlﬁﬁ on the device
requnren‘QLtp e 'i?i)rpéxgﬁﬁec‘ S&5 a i’%ﬁanha Qrgxtls%(?orr a&éqﬂ&% érg %S %edg% sgrlaﬁ J;smcon/germamum

fining t
aterial a{?fgsrbé SFapaaed [T (P He o B B PAcE thsrtpripelswalespished selective
epitaxialrgpoptipechp@pds dr ordeal tt ppovipie @ véspketivefsadin innistchnmd regionadT.ai Ned

seniconductor material in the drain and source regions
t he channel region 107
%*9‘“ endP ea“go‘lﬁn i b"ei?r?%v"e’e?@&su P eHar e g ERREf e @nepIgyrocesses, a
fespec“"& “F"iaé: $iBgeanay toe Sampds boreyerfwithguedytddythicknese,rrs @l eechescribed in more detail
with ref&&nﬁ:ﬁloﬂ%ﬁtres Rd-b&: OR/ogRy lﬂ@d&hﬁl@e%&o@rﬁén@l asrgﬁo/wrpﬁ anure 1a, the dielectric layer

109 ma}J l%ci%f;x%s{§¥ ?kance ﬂnqﬁe l? g ng] eg ee%“rllrgegite(‘,lh{:/ il %?;%)ééfpgf:txon (PECVD) for
forming ﬂ’Fo'iAE"ﬁ‘ e EFrpleer 103 Vd’re@é‘r astpEpvigRdY fxaleingd, p é@ﬁetqeglv@of intrinsic stress
strain in the channel region 107. After conpleting the

drain and source regions 108, which may incl ude
respecti ve anneal processes, a respective netal

sui cide may be fornmed, however with a reduced

t hi ckness, as will be described in nore detail with
reference to Flgures 2a 2d In other |Ilustrat|ve

.
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vapor deposition, sub-atnospheric chem cal vapor
deposition, plasnma enhanced chem cal vapor deposition
war@sika73d i ke, dependi ng on the device and pr ORPEEES2007/019073
requi renents. Next, the openings 109A may be formed on
the basis of well-established Iithography techniques
wherein the etch stop |ayer 108 nay be used for
controlling the corresponding anisotropio etoh

may be Erroﬁ&e%sog é}%e-gasgs cg'p E}{(}opr;gtsé{yh e;ustrnﬁsnﬁr\é rea%ec?ve Fﬂrog&sg ggargeée{ﬂj é\ﬁeéé the layer 110
may be fagmegh fog frstersspRacthy Ragts Pb@arapgronnﬁte teshriqa. oph aidalienisity eldsma chemical
vapor de¢peditivn, @b-laﬁﬂbls;ﬂ&m}mhéxbllcﬂ R&poRidpodittn) Radmb BnHaRP Bt nickiS/apor deposition and

the llke,%%@ﬁé or[ t‘ﬂg 'd% JQA hrg&%dr niu?rex&x&?s ?P\hn(%gemngg ﬁ)9 Thuéﬁ &onned on the

basis of ﬁﬁ@ %%hshgda%f’gﬁpmg‘thraﬁs \‘/v@ereﬁﬂtsarchétﬁr layer b@* S b@ereé dorgeptrolling the
correspagding @nigiybii¢ mtch espesst i Theloperdigs a09/8 aey gl wédesh aredicibiation mask in the

subsequénid bl‘ébegiseglﬁﬁtte' RARFhidh b@kﬁ%:?feglgc%gﬁgnhéesg&/ or! a@&g&ta%g ergect:e]:tl Qilicide portions are
u | (Y
formed m F15es%ecnve cor?eﬁtg l&glmés )?L ? toftlbe op mraﬁs 11 {b%st'l‘ghs Flg chtugg argilﬂféhmensmns of the

‘openingg rre%a% in] $pmSt ﬂesrtrar“rel whodigenty ebeesrodd rRrs o dbhid respectively sized

accumulopd® ﬂielﬁl;jsnﬁ@&ﬁpdﬂfw;ﬁs aRnak spiaty st Saek sﬁlﬁﬁﬁ’tﬁﬂi' 'ctyx%spondmg to the
respectl\‘;én)%gulr&g SOJAO rexJeﬁrfS@ n%fﬁ?s%ﬁ Q&Ld sieeri;@?él eS 1tn'?> lllus.trfmve eaxeodxments the

cor respondi ng er of  accumi

°Pe"'"8|d8?‘t e "rwerrrefeersrwrseecareerrémlgsfsrofoeevgr ‘é’§$§6rﬂf§‘e‘tt€) thetgia so that a
correspongingy murtbier) of womiudaetd redta FRinkls potionslinige cxtuid dlentedt 5O cormresponds to the
respectiveQbiR flelenken@ WF flu sRripeRemahdscal |y illustrates the

senm conductor device 100 in a further advanced

manuf acturing stage. Here, the respective openings

Firyx 1 sehepptisolydBepiraies the seﬁwwsteoded»eww in @ figithertadvapsed @mdufacturing
stage. Kkda\nhet respbdtiee bﬁeﬁmgcmmﬁ&rébrlohﬂﬁnmﬂﬂﬂ&adsw d¥th so as to extend down to the

respecti c sernite regions; i'e., ell‘tles Theh o e gate electrode
p t\%esm &p&QHﬁEQ rﬁ@glldlgéi]cg eglio'e e l;rgtag nﬁragltd ?cﬁ gt .th gate electrod

103 na G Endcsémfee'arlafﬁsl S04 OPsTeLY 1FEREIRY, rene e m@acr eglﬁeclm nd 103C i the
drain and gpregciesipmsgioosd FOBCean died®3C103n rdshreticiyai Furtbdrohos,0lhie 6&@niconductor

device 10€9 klﬁ)jb&ec;-gﬁ t@teherdt 1 I Breprélﬁ;]ﬁg tﬁé &S&E&é&%m&@é’gmns 106C, 103C for receiving a
e sem conduct.or device

res tivel r
refractorI dﬁgﬁ&ereo Xer?m g-r :txggrgg{e li lelar?aﬁ(erlgﬁresirf oy %)Iproﬁ?%%aﬁmﬁé PIOffSS: such as a
sputter cfeR BE9EEY ac‘isrﬁhalercal PEGFORSI2306Ch FITBE of oy cpelkiwdtiph thereef. For instance, a
refractory afietfi @ta@ by depdsidd drhe eqRsedBRBER | rEridnk 6 06, @B ORRAtheldakis of a sputter
deposrtrJWocEs@Nl%ﬁ:% it pﬁz@p 6ARL he@gs%wg lpﬁ)@%k ng Q{ &)sgc? ?o? gpg%%rrnely removing

utter et ch process,

°°"“"m"Br“§3% ey bﬁf'b%s%aée& pihe %rﬁsfd% B AT TE=(PsioER e Fgh sop layer 108,
Next, anj apgroprinteedepesitior froacst ory bapdrialmadeay ploeidel epapidpsidle @fadidi metal on the
basis of @XPSEG etV haBILsiliERYMA R BB tﬂeQ:ngacQH:g{okkel ob@sbsc. of a

sputter deposition process wherein an initial phase

of the deposition process. be used for

5&;5redﬁﬁrhar’3ércg)wr'léwm}rw oo tpFlsriee 109ae 2 ftertadvpace eapfacturing
stage. Ag Si@ahabe iespettive oppnidgLidd A ghap bOGIRE Svith BFaPHAGLatE RFradinEMEN] 12, such as
nickel, ctobﬁt ﬁfaﬁh'm S&Qégtel'l qyﬁﬁluerQ% th%'q?fcg ’orqlgy M&B&{s%e%of In the embodiment

show tge g |on”g E erforrre to prOVI

n P Bre e %’P%deﬁércarthabrre EHRPORE SPEniTSF |G iy b substantaly
completqheﬁlﬂﬁecftlrr@‘e’ atpetferimingid repeatiee lapgy 1b2A drotherswfabanofttivedid@nicdayer 109. In
other rllﬁs&@lv@ @Erb&@:@&;ts 40 aterilll Qb eaylte ﬁ&hﬁ&f@& |a§@| oln}& pamally fill the respective
openings {é)bk er mhz)r\?%?e? ?Ee%rs:t %%E]mr%ill?rg glgl u'%gofjsrﬁaéwl llg ﬁrgxy ?ggr Vége(d IQ/ gach of the
opem“gSo‘gS%ﬁ.“h@rgerm@An ﬁwonraeerf |S‘I-’-¢dede%St‘1Prd%mglalpfp\rléprhlcz!%taee substantially aligned
with the ﬁ-esf)d‘ca@to@éryngﬁ'ﬂidlﬂ and Indy nSwl 8dTindthe lﬁdsﬁééﬁ‘xbe,coﬁltﬁﬂa &Jgtons 106C and 103C (Figure
1b). Thet h r@@#ﬂ%ﬂhe 'réfth&&Iy%ta Pb&}litb “’E%sgﬁz‘gv d;!}@m?ﬁs‘ﬂs% f;‘e %comphshed on the

onbi nat | ons ereo
basis of ?’ef‘reéréf%‘?‘g?heﬁéicm'quf& EUW?SPBQC’HFWP% ahewéhvap?fa@@vqs'h@ (CVD) and the
respective openi ngs 109A nag be substantially
conpletely filled, thereby also formng a respective
| ayer 112A on the surface of the dielectric |ayer 109.
In other illustrative enbodi nents, the material 112
may be provided so as to only partially fill the
respectlve openlngs 109A whereln homever, at Ieast a

. A A~ . L N T
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basis of any well-established techniques, such as

sputter deposition, chem cal vapor deposition (CVD)
wae@sibkmals ke, dependi ng on the material characPer/usi0ve19073

and the availability of respective deposition

procedures for the material 112 under consideration.

For exanpl e, respective sputter deposition techni ques

for the refractory netals specified above are well

like, deSe%:ﬁQ h'ﬁé%%fmﬁ'r cﬁa rgcte%{st%s g‘néj thgg\)érlak?)qttbgt%esp%ottré? ]éeg):o{xltléopx%rqgﬁdures for the

eni ngs
mate“ahh&%e'arderpﬁob%@eemt 1H°rrﬁa§mm rﬁse?erlm sPBEr tdepdsitiprt feghnéques for the refractory
metals phuiiddaBdve @ aedliesiblisted trhle redndatl ®F YselBdr@brmink 2hcaibralA 2 within the
openingS1ddacOn contained in the contact regions 106C, 103C.
The anneal process 114 may be controlled on the basis
of tenperature and duration so as to determ ne the
f Theeehftey, apbahrpinerebessi 12€ moy be psfoosility titiretaadheiSikial Géadifon of the refractory

metal 1PDhid B8 Silidoheonthiied inl Ge c&t@a@faﬁgﬂoﬁgl(ﬁa t(ﬁ@ %%e@; proc:esst 114 may be

controllgcﬂg‘nr égéz?sgslco? ttelm%‘ce’r‘am{e alnd gglntzo?tég Ia%y[eﬁgm&eet[hggn S]’l:)iléjlat%g?ﬂ, sll% of respective
metal S*&ﬁéectortroeal iBr Jetds dwerdercatisreiasipl dhiteteristive, thy wavepdontrive from silicon
into thepepéctianBetd hilicidBinay hrafRehfindIqod 4 Hhdimd pEU&esTs 'ﬂa@np@xﬁﬁiresso Qﬁt the size of the

portlonsd His q'ﬁdyqnenq}‘e &Q:?ouQJ Sf & %aﬁ]%r a<|'lu'r:a(t)10n g? %n‘ﬁro%éss 1?4S pEor example respective

onver Sl on rates for a
converstog ﬁaﬁeérfgrt R &hté P%pr%fs| te%{a&fﬂsla%\%l eptet?hs{reﬁé‘or the above-specified refractory
metals. iy other-cagge eéspacirt dewfmrag bt Grdilymbtambdon thabagis hekst @@s@&@ments and the like.
Thus, dr®g ﬂﬁ@ﬁdeﬂ@rd@@s& alﬂﬂﬂé addBmbfadl )’spﬁﬁﬁ}alb&ﬁgedorﬂetgl Qﬁmb@éﬁﬁns 113 may be
formed Qlfth gn pprana Ss}'zlze gc%% 40 pr?Y]Qeqhe c!?estred F(gitaébc-garr:ct%'lstgcs gvﬁﬁeg riteéetth?less restricting .
the tm‘l "B’%Pél’f“l o é‘tf m%f'ar'deswrﬂet e dra@qnn@ Fryrt 1gione y0Grad ftsraae ¢lectrode 103 to a
desired lamiflaction, depqdiopon ¢ vt 2Guisteds t 0 provi de the desired
contact characteristics while neverthel ess restricting

% total anogq of the netal suicide within the
o 5f AL RWETE B4 PSSt RstiaR ofthe materiad d & mavehe gy on the basis of

a Selecﬂl’%‘ctl omaesele*smee‘deﬂl oblfshaicip itierart fhe pewetitingl sificitdien shemeae After the

removall FGhH §xEE FikiSrial Aflé &ined Iﬂﬁac@p mﬁ%aﬁe%ﬁﬁﬁedl 1f4requ"i}ed in order to adjust the
materlalrcgﬂaclte%gtg:g gﬂh@x‘?\ tal sﬁicxd %or%ons corgang \éiz\g&]eeé%reg?trré%v |eF%r instance,

asl s O a se Ive e C
the anneglspasae d HERY| AMPTRS 3 APPIPRSFateeRpe Tt ior Ghrahally istabilisinkeibd meal silicide 113
and/or tiyC firafte gesirdf doafigurdtion pt® wathl GlicideN@3 aXg 66 sdjisRl Sfot Abtanck B forming a
drsnhcrd@@ﬁlﬁ aag lﬁlE OQtesciréulg- :l:é' am?'é/cm@g E&F&%rnéﬂﬁdme blfochse ‘M Fn?)d ’uh o{ller illustrative

p r terial characteristics
embodilafi be GpBiind ot OIS T B AERRe He gltTg gnen siide
Cmmng@w@F¢@ﬁ§WF§mtﬁvhﬂmﬂs@aWo@wmpﬁe anneal sequence 114

may conprise any approprlate processes for thermally

%L %meJ tllastﬂgvetéﬂ%ombﬁé e md: nq? 1 1|thz?r{1 9,50:;, dltéhg iéé/sh,gxay %fé maintained,

hile th desired configuration DFTRE et Al s e
while the it &0 MY B EPAE 4R e by 8 ARNAPRgPHRICRTRGePSPS Fugl apfhetnich aechanica
polishing {QA@P) ahd the Niguif Gheherteniplis esed astaadndubiomnserial fortieipectiteecontact elements or
plugs toﬂfe%%ﬁ& sd- 35410 rx@ﬂnect'tma @ltcmﬁélerhe!nt st \Knﬁ; i Yfting g&@ﬁrﬂe%m&‘? above the

g ekt et S ot
of the OLfeongSaJ@% Q‘t“i’fr‘\‘gth? Prpoditipa ofitat refecadyi nitalyl 12 Inearéep fo, prévant @bdue interaction of
the dielectrik iteFiattolf we 1800 ianené &fm&t&}? midBi Bbl @{en 1ded Wk Lhatkild Raterial for a

respectl\Q:Q:gWacQ gl§mghQ 9ﬁ*>r %&l pr.pl:‘;])serrgrlxorrltto he ea’tmewp l 1 ISF% hrf,e Il I!Q? earppr%g'nzaé conductive

be renoved
barrier ‘i?’Fb‘E@’s‘s’é%"“e% e st ofrﬁecrrar!ﬁpesaronptarerw Tagpeqt@/Ryrtion at the
bottom cirttg opérdngk il #9&, mayfbetrdn@verbinglid abis bthd k56 @ssaS |, ForGRRELEMYy ird. uttering the

material T8 b§oledthe te@;gectf\@sctglg&g '(r)e‘éﬁ)g% %H&E:ﬁghge L@%{Hﬁ:g tlge regflcyo%éblgtal 112 may be
deposi 4oV Yo GG oY iy PR S r dbove. T his way,

dielectric layer 109. In sone illustrative

embodi nents, a barrier layel’ (not shown) maybe

provi ded at sidewalls of the openings 109A prior to
the deposition of the refractory netal 112 in order to
prevent undue interaction of the dielectric nmaterial
of the Iayer 109 and t he refractory netal 112 when
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material to expose the respective contact regions
106C, 103C. Thereafter, the refractory netal 112 may
wheoodoprass t ed as descri bed before and the furtPer/us2007/019073
processi ng may be continued as descri bed above. In
this way, thestable and highly conductive suicide 1 3
may be provided in the respective silicon-containing
regions 106 and 103, while the refractory netal 112
st J B g L QS L3 o S 00 A S BTRR Sions 106 s
103, W%'E?rﬂ“’dﬁfﬁd@@t ratal d B anaysoncomently providé theydesicedichiact elements.
nanufacturlng stage as shomn in Flgure I05 wher ei n,

ux%oﬁvs%nén%nga(ﬁ 113!.%%&%' elo er gf th9¥erla ctor c%vnce ﬁ)O accc*rdmg to the

ractory
mamu g sge s S@P%’éﬁtguf&dfe‘mﬁ@tﬂ @ﬁEﬂRA’F“'e’Fﬁ’u@e d'?‘%“q’%p@@tap‘%/@e refractory
metal 12 CifisHlll padvirtdd inpth@forrs uf <éotl@ct pRrent0a6 ndk 1 WIR T hide thp Fespetil@ decumulated
metal silféide %&Q@tﬁt i yﬁ\aP rs\h&ﬁ $h ééépw#vp pgsnxgnsgﬁth% tﬁé Ea@et J]é%g&b ]lg§ and the drain

SRR R N O G
As s eriflest Bem Figere |! dyjrsreased 9moits of metelvsilididn suchmeparéiing Uir3emiyche positioned so as
to be alifkell 8A% @EbpR TR G cttlenidBE, Ahersbll ipfvdBig 2B ho@a%t RSikthrc& Wehereas the total

amoun eta'iTBb(chewP% ilntalcgn ngo%‘? ftra§eg¥ on? Bea l‘omge% acrass tltte entn‘ra swace portion of

resgectlve cont provi
the drato 3R{ sputce FeeigPssiO4 ﬁ'tdéhe AR GleBERg | FemcteAien SRBLINEAGPA, ety alo reducing
the effegunftlietretal silididslpn iotheraleGiorpiigitdrionia) suchiat abteaihyin W dhatineDRgion 107.
formed across the entire surface portion of the drain
E.u ur e regl s 106, and. t he %ate el Qtrode 103, may
BUTE g PTFRART Py e BT e yie&fesl? P BREPsT goepred Hanufscruring
stage aécfor@qg toc;ip iflysative tembodiment ingwhighh tho tréfaactoyemétalal 12 has been removed and is
replace@ B@ b dFfeRhd t$iel o Sondﬁdﬂﬁhm&&xaﬁlnSJrJeaiorfoxinﬂreip'aﬁlvg Beaboediements 115 or contact
plugs, ge’%‘@%ﬂé%’{ glrFS [g%;roge I r?ylg/%lhees[’argltislh?&fa ?r{) ess !echghsﬁgersa%% e algglied, which may
include fhefypmation A g dustive Barass dyer dpah ghord), i ﬁeqmrﬂrdug{ﬂr upspauent deposition of any
appropagi)ora durbvetmatenialbicle s thrgeert, efppecdoppey allvpd, alimibld albise li@ e Mhereafter, the
further rp?(ﬂf@ééﬁg nﬁaglqael &nﬁrﬁm @9 ng Ghe d)'r fnﬁoeer eRLuLMBE la‘}grs for connecting to the
es emvec nlfla elevee tgg erial 1n order to formrespective
Pecty S RIPRETI BB bt s 115 or contact plugs, as required.
For this purpose, any well-established process
t echiequeig SthecuRa:laRM iSGQ}mVMé E%Mmbﬂ@éliﬂﬂee B}h%eans of the localized

metal slfll]gfdgq;tohg& Qf @h&ﬂp g\%;it (%ntlgarr SIIS? nceI ria'iyye{)e K)nOtd cong})arezl 'to conventional

5l equent  depositron of
strateeigh ot e b tRmER) %‘(?“‘Fré’f”é’r"f‘saf 13 wiycertead dewppigigtoeths silicon-containing
regionsClOP.DIEB,, compppia a abrivenyiopal ddsigni Shldmhahﬁk fohshottinK the respective PN junctions in

the regl;ggbre{%@ ahal Scr slgrﬁfﬂ%ntfytﬁ&tk@rdu% Q%ﬁ@ﬁéc@ﬁkeﬁr%xti@ﬁngmﬁé %QQV@Metal silicide
portloné %orr]n grce:: }o rzil s%sgntfaﬂg conémuogs Tetal 81?818 lf)g& ?sy %?rg%eﬂf%thiﬁ?gvennonal devices.

Cbnsequently the circuit elenent 150 provides a | ow
C Blithaertretce $é Bfgﬂ%lh—ihyfumn&slaftwé bfbokizak iwI]Eﬁl)vWBJ &kcribed, in which a
substanﬁé““yc Ecq{ﬁmBer tldern%f ]Tfeél sW@gg %lla §ev$c;}lrn£<p%ngro[$t trmmﬁ rfspectwe localized

resj stance ower e conven
a°°“‘“‘§i’%“a’f‘%1§‘| S&‘de Pﬁ“i"ﬁsai‘s ‘éqﬁ%’bfde%bﬁé%t F {%‘e S"r‘i’é‘?‘é‘la“% gAnEinygus metal silicide may,
howevenontragnte cdriv8ntivas) d@ighe helprdadndevithianigeifitdngy reduced thickness in order to adjust
the totaPdrhdufiU? h}@@mlﬁid@hm«fr&gée%ﬁ adi& reqLQénenQOﬂp&Eﬁgd d68ved
conventional design, since the risk for shorting the
respective PN junctions in the regions 106 may be
sFigwre £# eshpredtipally ddhgeases aderaicandudtir genise 200 aludigalcircuit element 250, which

may haPOubitdn@#liylig: sorhe tRABzrRBR %ﬂrdv‘iéﬁslﬁ%lp&kne@ Wit }eﬁﬁctﬁ’&{hte éegﬁb%nductor device
100 anf: &gpﬂuﬁqu\gmq 5& “&? E%ﬂéml rlﬁséec?s)enéamn un%xlilt‘g’ o7 the cxrcun% ellemer\/\??(}]are denoted

ayer as |I's provi cConveRti onal eV cEs
reference to Figures 2a-2c, further illustrative
enbodi nents will now be described, in which a
substantially continuous | ayér of metal suicide may be
formed prior to form ng respective |ocalized

accunul ated netal suicide portions as described above.
The substantially continuous netal suicide nay,
homever contrary to conventlonal deS|gns be provi ded

oy o
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conponents will not be described in detail. Contrary
to the device 100, the device 200 may conprise, in
wo biog/opRmf act uri ng stage, a |laterally substanP@®UB3007/019073

conti nuous netal suicide |ayer 220, which nmay be

formed in an upper portion of the respective

silicon-containing regions 206 and 203, which may

represent respective drain and source regions and a
by the sa%%fr&ergnceee gigr{soeg«f‘eeﬁte f’gatge\:/ ts rstp ({ngit i?llgfl %l %(ar%se r acrl%ra ’Sa%ngtiehfﬂr cogYeImence, these
commm%%hvmHﬁéﬂ@”%ﬁﬁ&ﬂd§ﬂlC|de Iayer isto be under st ood as

a metal suicide layer that at |east extends in the

%}M‘a%?t %QPQHCQI lb@ é g’eQice IZO(? may rt.cn'rﬁm 2 ]gne% Irgz!?xufat‘zmnng stage, a laterally

s B, B ARV PGS Py 235 Y58, B R o T pfion of th respective
silicon-comainiag tegiomal06 aokd 203 etlicls ery cpreshuCtegrctite dtathodd istudeUieBiohy and a gate

electrodd, @sslpﬁg‘;lb\}é@ dBLal v@th' 're@érgt@e t()%'d@ﬂ& l'O@ &i ra@l‘any %gaﬁﬁlw&ﬁtrnuous metal

siiice 251500 & BBt e i R e il s i dgion .
the dxrequay gqrpezggxlaqtq]g\p@m riene 2D Bigure gpyaciges theedngivetregion 206, as is the case in

conventiSiaf) Eﬂvﬁﬂc@cﬁE&Hr%nd’tﬁdﬂﬁ@ﬁeﬁrﬂﬂﬂ&fg&%p&dﬁv@ﬁﬂm%ﬂtcid@ m@lrons in drain and source
regions §htdrg§{e %Qakt?d%% {deéfﬂcttﬁqﬁ ts'E%‘?i ataoée% lag'\? ¥§tr th taersBHYWde layer 220,

present a Sul Cli

mdwate%ﬁﬁé&% R e e °°5rpﬁre%t°t°weerﬁem% gfategish tiperpin the metal
silicide lpyes 229 @y capreseny/a Upse oked! sifieide foade@ningysppaified ibeke Rghductivity. Since the actual

contact r@ﬁs%@ec%dy\b% d@ﬁl@djﬂul‘ B ﬁ@ncﬁﬁg rle@gc@l/é a%%uﬁ?eh al lo&%k&l'nﬁ:ﬁl silicide portions,

as explat?rec{ atbf)ve tﬁé tota? mougt ?ngtall sggyb? ‘?%a‘ﬁﬁf/mﬁ‘?y %‘f aﬁr}ﬂlfjcialatgﬁffqu%ed compared to
conventipray eeeas éewbiarledreﬂ@'redhweﬁtqne idluenge o gher, devipreshatagterssticspsuch as a
strain inftBdeh@dnaDreie 207emu el kg FO dxbiGPFIE Bn Bdvatbd &plic@¥isCBe reduced thickness

2207 of‘tlteq{a?e%%ﬁ sﬁnrzlhé: §20 ﬁé&c:grr(g@%o a?}nroﬂtngtelw lt()% %P@QQ?JW elements having a

gate 'e“%'ib pfi E‘Jt‘%“&’n §a “‘F ﬁ%”?’é‘&'lfé@bs“t“rﬂfgﬁ #e‘% §'e%’?6e1'2°8f °ftaﬁ%f°’ﬁ‘a%‘%‘y 50 nm and
less. Mpmpal, is thicngwa@@0ngeager e devick 200mmap peraptiserek aliejecttic 14/en?n9 having

formed tﬁ&&n tHe aﬁﬁdcﬁ\te%etﬂxlrg@ BN §h1m¥§ PH&icisiy @;p%mle@ r}gatyl'}epréser@ respective contact
openings ?rgm? egeémtﬂbgpspeo rveé:ogtons Wl%’l ﬁFsshlg?n? c%f tamma %eons 206 and 203 at which

I oxXIi ma
respectivysprisy Asgionsiars tq iy formeg Emraetlerr 4nn@fre§feageount dfancthbsilicids tirgrip.

may conprise the dielectric |ayer 209 having forned

t\)hﬁxr %L;ﬂctt tgea Fn%ﬁ;@a%ﬁxt-lgél ge 9«91@9 'f'&gfgmgr(;%a f?‘le \Mgtllgéq 200a§s shown in Figure 2a,

previously ai ne represent respective contact
substant {treﬁrrf@ee 8P°°‘ﬁ’§§ "&Fétbér‘ﬁf%és P’é‘§ﬁ’é¥¥t “r"{}lé‘“iﬁio}"t“? EiEengF fihfhy device 100.
Howevet, jgentraiy| tp dliendeviont Qi the repe mepgpl ohsd2BGr AAUMAOB: fatmaghyiriohto forming the

dielectrié B§dP @01 dnViBe RONGRHbropragyCARsted ﬁhc‘idﬁtuhﬁecﬁnﬁlﬂd’é?% a@.)(o form the material 220
with the B%sg-ed glcﬂgv%??{ll‘ rt%'i gnasi)t%r%{as% ernparovx{uéﬁ:nf c?ralﬁ ancf source I‘E%IOHS f206 which may

respe
include egRerfivA girtitrenderéng P08 e @vrﬁﬁfrcwryﬂngﬂr eras cobalt, nickel, platinum,
titanium suthim@inbtions ihyredfhﬁayS:a [epofifed 88188 De FBfedd€inliGREA chSnical reaction with the

underlyi sﬁ\ébr@-“a%!:dymaqefﬂi 18 lfd’rlﬁ %e‘MthZé \ellf c’é‘ gﬁslmgaogeothé Qﬁpgﬁyﬂe Qx%/o:]' QIQ ‘duration of

tr
o respec BYER PP 90D iy ety n’éda"pwﬂa‘ty f‘%’c’r"s? r’f?fﬁ’@“’tyh’é‘et"‘ may be
approprigfelg kentrollgddo phigiethe 26gedtargttitickness 220To fTha ppaeofor ihathiikyess 220T may be
selected &6 Jtlkésﬁaﬁig of tdvice irél@lrdnis! KENN HHBSIMSS redirdd @oh LRV hr%rease of surface

portions n?¥hﬁ re§rons gtfﬁo an%&b anduhe lq(%SIIrLseogngt‘ ustralgwe € s’bo?hments tFe mftal SéllClde of the

prov | source
layer 229 gy haxp rhfﬁrenwarrwstfe emmeses et gl sicioa sl forve fRfWFt’gO" the basis of the
openingsSIDIAC EBat is, fn sbregillugi@the emmbbdhénal ih@ Fiitesid? tidtacteSdticdoralse layer 220 may be

selected CiQ Q@th‘o’n tcm)rg&@ g a Qesﬁéd rQUe”J n&ulcttl étx ealglgis gp(ﬂ:g QQts u%nsuch as interface
ed a

posi t treate
""'fmryn hr""ﬁ{ Séabzt“wéfrr&*ér FPe'ét‘TWCE)H‘e\MYF‘r?ZE’H’éY‘EﬁTEPé‘F PSﬁOP?d‘ silicide, which may
silicon-based material to formthe |ayer 220. For this
pur pose, the tenperature and/ or the duration of a
respective anneal process and/or a |layer thickness of
an initially deposited refractory netal nmay be
appropriately controlled to obtain the desired target
thrckness 220T The target for the thlckness 220T may

o o o - e e o
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selected, in addition to providing a desired base
conductivity, on the basis of characteristics, such as
wo paosotaece uniformty, thermal stability and tPer/Us1087/019073
For instance, the layer 220 nmay be nade of cobalt
sui ci de, which mayform a substantially well-defined
interface with the remai ning silicon-containing
mat eri al of the regions 206 and 203, thereby
o PPN LRSSl LGB0 BRS80S sins 206
203, thegehy minimigiag the Sipfeeftshardng agy BN jyipdpngyfppmed if thyalciin and soude regions 206. In

this casd, Mef@peciiel tiyeR2 0afbyC#E destéd, 5€torhda Juhh&l @msetrt@g)b Qdnnel region 207,
substantagi wnﬁ'&ﬁpj%gﬂ%in?g t'hé/ Pwdhnb:gﬁtméesﬁy abﬁ Ithze:jpnlge{ hang the respe txveeaccumulated

oninte

metal sil} lfﬁﬁ‘P%%tsé‘a ‘°rP€lf‘§1“e%’l‘] itesi erReC BT PR Eesiony efinid5Y s opRDingEEPOA may be
formed orth¢ besis pEEPadisilivide provitiag én in@gisa@nsndiedvitpadehlay nickeesilicide, wherein the
increase® AGHAnGhit? OB IGYctRCinfeREdIREy BihedsRBulASI S of a metal

sui ci de providing an increased conductivity, such as

ni ckel suicide, wherein the increased non-uniformty

offhug, h@errfe@p@cth# vestal pitieidd g R patiee b devired pomriogitdn. and thickness, the
dielectrid Y& 20Bhiyase fcfrﬁnEMsﬂQer‘kﬁxsl?BtpﬁimeS WALE fefl@enk ot @e dgvzaz lb@-VFdthermore in
this mar@fagtgw%lgzsgg 9\% %P\gcsé ZPé) 9\ Ec.ted K nt?esz’afc'meng {lg qnc% may e a apted to prepare

previ ousl y’ exp
an expoggfl tsvrfaﬁf’erroé‘foer% e f?&vftcwe ca'éw EETRISCHE ﬁ‘er‘?Fﬁ'i‘”eg 5 o greal for a
further graenatioa of wetalrsficglt.alpegne tilhetratl ey ertiedi2G4), MR yreddBens Bbj @G R dlesigned such

that a shif3taftial B&%nn&mie gc:l:ésed whi.f Bluﬁw ofbcﬁe Qg@%@ dnagr Qe RESRE, Sh8in, in one
Ve con

embodnmf:ngJ t eega Sug%ar'n%gﬁggy¥ l|>e pelgto rgg% \ﬂ.l(“l % teCt I,lcéag-tc%r}xvm%{eglpn 206 may be
exvosedf érr th& Vfaurtbqw'eﬂueg@r% e tereyipusf forreqda#etaé aheqﬂmﬂa’lo dyningakpesubsequent process

sequencé fol EbSrhih@dn ad@iti @AAGH] BB Ele pottldf may BAfigkBR4ntR duddry be
desi gned such that a substantial portion of the

exposed nmetal suicide of the |ayer 220 may be renoved,
PP richempticeliyd lusiriesdhs remeondpsier dRetee0P it @ PABBRRAIne fiage in which the
treatmer}y @14pi@s bon pefprsdeh ag h atbstihiellseompEEly-capaé tik Bentgt egdis 0O6C and 203C.

Moreovet e ﬁf&)fnehﬁz 196439 %@rgpnsé Ehytapér&)r%)brocgsga% f&rrbgpyrﬁ@(iﬁe Qbostd Birface of the

comsc REH0 BHE, 23 PR TEE e qHIBREY 1S RO Fromitm i v el
Sm“d%#EFQWh@ﬁﬂeﬁﬁe portion may be S|gn|f|cantly r educed.

Figure 2b schematically illustrates the sem conduct or
q:%(l;‘ecﬁ s&gglatkcgll)ﬁ)ll@%gg i Bé&fc B&b ﬁg%ell fijMédcxnanL}ggunng stage, wherein
reat ment een orne

e e COP A 419A<E Bl et LN ac"wepremea&ffacfﬁegv%%l 2, such as one
of the m@IBGIE sperifle O BE, Widrireas\peviousthyhaplainesia therefiact@ ¥ thegEd) 2 may be different from

the metzﬂ Q&R rfbr&&xﬂ@/th@ﬂ&ﬁl%ﬂfcid@ﬁa@er@@@C@&S@s‘én&o the maeaarmma; Qfﬁnpnse nickel,

| Qp%%d éurfa co i ons 206C,
patmum a like. Whl m;gfc Provx e Fg]?y tCﬁn ugt ve mtzél Cléc’h%a %ura-nennore in this

vin ref
manufaﬁ“ﬁ% Stags ¢ g“rﬂ?ﬂ'ﬁ?ﬁqoa‘taé berpibigptedde preinges] pra%eSﬁ A4 &x mtap?geacphemwal reaction
betweenDid @ifrectorf-ingtal 2122d Sighsiivat ca@dlidey i tht Widna LESank IH86.d @V briz€illustrative
embodlrg(gp tlhgl aﬁnef:lugeh%ge Qiitvﬁﬁ qg (!mﬁé{lfre%cgou H '9<9 a§<}1t§)qgly m%ﬁee R required
gl SRPESL Ne, gpenuﬁgs AR 2
config faefr"t‘? P yeahglicite L70 PP JPingt feé!feffavapsftv%lﬁa| 021'2“*“06’ in some
illustratigg gakpodigrenss the tifernah stabilireticndbs cop pergif df éd neabsilécideiR@mai nveast yet been

perform@lf Y hy6d a)éco%?ﬁpiha& fa1sTeN baEnE'Sftﬁe%ﬁﬁ@pﬂr&re% 2”%@%@&& 8 si8ide 213 may
also be goln];lgde r enfher ﬁ!gsrt%t%v%e m'ge Jnmelanljt]ss € met sn %gerﬂ ngaly:: orgxiéafl naa etal silicide

ance,
having %‘b%ﬁﬂ‘?f@%! SPitif &¥ith ryspest b A (AmPEPIRIretpR dpmrleéhe amabmww 14 for forming the
portionsp210Vi Ebe isstalideq Bdbgl GMiBidel Glaly \neveN® trdblerely (higﬂestabxllty for temperatures up to

500- 600Eé(’; 8xt gl'%lg g%xre, \’;vh:kﬂmctkhI 10{52 rllnl%f % &%E,'e rt]lg fg’rir:n% at mgz?‘zeiar?lg\{ower temperatures,

anneal proce

such as ?QQr5PP°§t |Cﬁg€e<aleetheﬁl# waipl sr'ede%hi"owbefom@nn ¢ hlehlv bvkaligedtfashipn while still

metal 212 and the silicon contained in the regions 203

and 206. In one illustrativE enbodi ment, the annea

sequence 214 may be configured so as to additionally

provi de the required configuration of the netal

sui ci de 220, while form ng the respective portions

213 For |nstance in sone |Ilustrat|ve enbodlnents

1. . I - . o a1 .
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portions 213. For instance, cobalt suicide may have a
noderately high stability for tenperatures up to
waodsAPR7OC or even nore, while nickel suici derorySine7/019073

efficiently fornmed at significantly | ower

tenperatures, such as 200-500 OC. Consequently, the

metal suicide 213 nay be forned in a highly |ocalized

fashi on whi l e sti | I desired characteristics of the
desie RIS et Y SR BB URAT S R eepec f e iz o
the accugpyilatid deetaeikicide pagioB 233, whfvh thys subsiantigllylsisfingrihe redpéojivadohtagt gegions in the
snhcon-Ed’x\&mﬁ@S@@&\E botLara @03 alﬁétsaﬁ'@ght&rhsapbﬂ at PRviously explamed with reference to the

portlons I l3 erorneaogeg Bats ar'e(?,'o&l% %inegdg Sf'lthe rgfrac oxa' meQa:I)’Z 12t lf ﬁon eefred agﬁro;énate for also

acting aﬁa Cf"ﬁlécndﬁ fnfalie% §°r1‘?38c"‘f\7tfl°§tw ékmexa% e)ﬁ:FSé\ﬂaguglp?py be removed from surface
pomonsemhﬁdlﬁlednc lafer D% inr @def &C foarh Yespeti@! cortact 2lemsnt€ OIS e@Bbdiments, as

prevnou@? Qirs&psreb z?i'ie@n:ﬂfte@ig1 2@5 ‘?‘hgy @@Jeieag'e@$en?ovgdj\oﬂ'“g$pkc\(% th?cs ﬁgcltr?cl material of the
r est\p?)ect I ve cont

nver 2053 TS RER BTGP o geeemiifaﬂs oot 1 e P ot e gbihed proceses,
Thereaflenibreq i@ a frtter der oftte fnoralsegespeiitinay be patf@med as previously explained.

Then, 8¢ @FRAL &oce&sﬂxg%z&}eﬁe &ﬁi’ﬁﬂﬁlﬂ IIEHJ §nev1&§slyp£x Min@HJSd)rymstance by filling in an
tive

approprgate ﬁ%ndsucnvrs: ma%en?q res;a:cl Ye og%nmgs XOJ)AT to rprovl e tl}e rft‘sHééuYe crggt\z{cet Cejlements or
plugs foz oloctrgatly shrertingdlspegians 2¢5. Hevivrepynetaligatncirugiessrl mbs formed.

220 and 213 on the basis of well-established

pAQQ %&é&[%encg hﬁer Qﬂ;ohlﬁﬁnts IdéSClrll%g lébc!v@ q'wth Q'etgllélqct’: h@ Ehestie\gae 58‘0 provide an

annea nc perforned previously
enhancid e ¥R AR REY B PR BPGTGERTRY Higm Bring repins may be
accomplighad. j while gevarthe)ess ap}uel\}y gulgﬁoywemghlegl]n@d may e promul¢daim@dodalized fashion,
thereby fhdidtditigl thé) resfdctap Rbrddet fedittthc€ QMHGIHJ:V\!@ whiid &Wr&klesjs @1g¥uh€antly reducing

the totaf‘a%%%gt tflm\étFl squ%m ﬂgn%e,%%gsfr‘alg oauQed VI ] Enp e m %%:tult el[ement 250 may be

cont act ement’s or or erectrica con
significgngfy redirgel b*r?édezfee'ﬂezﬂséewetpﬁlfoaﬁwﬁéf %l‘lplalf‘ida‘tbiot‘ﬁﬂ structures
still to be forned. As a consequence, the enbodi nents

d@’ﬁﬁ: Felftb&ge @%\ﬁ%s ‘3\4 SJ]anﬁ §£ &, FhHREr Jl&trgtnr@ exqgt}étrﬁ;egts %lenow be described, in

wwien B B B0 e e SRS B e Sy e
mannery dfit ésn sircrit plethntsaequising kisighifichnt sethiclion ofenetat siligidegmay bg formed along with
circuit diing@ht YeqGARHIEddEMRIyTEh ol biGhdl® sif@ge. be provided in a

| ocal i zed fashion, thereby maintaining the respective

contact resistance at a low |level, while neverthel ess

s it 4 %h"rﬁaf“ii‘mf éb‘i}f?feﬁ@ sgpjgenlyston devigs 3 i somprisipget Hist circuit element 350
and a segendgircldt. eleen G 80A, tvheareis the dilrsh ciccait sledlenb §50riah adceisdd edude@l dnfdunt of metal
silicide tcbrﬁpa@ddrtg ilel seEh& B c%'é\gntmﬁAb €rne |r&9éc£¢e0@.’@$d Metﬁ&n@%@ d35 0A may be
omen 501 ot SRS B L LTS Sy 05, XL e o
which maycpmsise p parigia pmant ofsilisery dﬁnﬂh@m@, toyfii¢ Jubstraig3Bleand the semiconductor layer

302, theb2RE EritrRApplY £ p‘o“dﬂrloﬁhy ixbﬁml’e&diﬂl(lkfefbﬁce@cﬁ thBBdvitk 160HnG REE FIANermore, the
circuit Q{gne@lg CS@M'S!)& %‘9 cinﬂ{nséj}egpfegrvg Q& olngnQSuAs rpre%]ogsqy ngéc'nbecp wﬁh respect to the

y selective nann
circuit ?‘@%ﬁ?ferSﬂ 6> Bt 1Pealtr CPRGHIEES. SHPBH e ErRpIeaiep g Bfagescribed in
detail. liteshbidd bre dppedciond) hawter, ghat thgi respettiesTamnipsnene ikl asntfje &espective drain and
source HBQ!%B@E ﬁJa}y lchlhiergn cﬁ%ﬁ%lc@gucﬂgl @L: typt! bicdogzﬁ"lt spF éx&%ﬁalg’é% therein, size and
IR e o C—
differeng fypesfif ttrapsiistoreianerBs Eh ap @rchimeltthesistiragd arcNckasng] transistor, which may
require Q'cﬁﬂf@dﬁt adap@tidnSof ttR: HACS/HILA &F h&@M UnRde HRUG o QfihaifRtd@Yice performance

thereof S oq.llxeg gasg 1rrc% e%ergth§5 ?&%anagCrlgrg%lélrIn%g% &ntnyewc%areas il a chip region,

speé VeI EIT ot Bhe
such anadn?eﬁq@a' a5t o\ vhish aé?{ﬁﬁ WHCP%“ @aw@,\g(%erlm@seg @ﬂ_mlﬁhﬁw \Hgle the circuit element

formed thereabove an approprlate sem conduct or | ayer

302, which may conprise a céftain anount of silicon,

Wth respect to the substrate 301 and the

sem conductor |ayer 302, the same criteria apply as
previously explained with reference to the device 100

and 200. FurthernDre the circuit elenents 350 350A
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different types of transistor elenents, such as a
P-channel transistor and an N-channel transistor,
wokiosio2T#ey require a different adaptation of tPerT/U81081/019073

amount of netal suicide in order to enhance device

performance thereof. In other cases, the circuit

el ements 350, 350A nay represent different device

areas in a chip region such as a nennry area, in
350A txxglrgpl?%%t ?é%s S r%ssé cntl?c% {eﬁronsccir ?%Xrei?t ﬂéel rgsécﬁn%%%%%%%%ﬁress created by the metal
S"'C'der"@psrbégé\ﬁttaaee@by lssrdr 8 increpsingjthendevice pirformancs thesast dhws, inhree illustrative
embodlhtet_ﬁp'fhetttdue eleﬁhétﬁ@mEBiSO&trﬁrﬁr&@pr@d&ﬁ&&sﬁ@trb&/ﬁéﬂ‘&fmﬁ&lstom wherem in the
channeﬁbgl&t :Qﬁ oF'?ﬂ ter@nst@rd%@ %@&%Q#Tﬂh}lfﬁéé gghe sgam (a:Tr? 3‘:allyrl1)9 esrraeble compared

I ce or nance
to the g‘ﬁ’ﬁ‘&‘d‘i" %07 ke E‘t“F'&‘af 15081 FHEITES95D thleeemfmyng sage, o layer 321 of
refractonemetels ek as exdbpieofdkeleplhtingingdconibirgtdns tHeROSand R ke, may be formed on the

transistMRRERAE 350I @SOtAh Q:uﬁlt}ﬁm}@ la nfa80H 2 NsuS04 aqgsmt hewLhfRs h)gét Dby be formed to
nce %he strai n behavi or nay be

exPoseg’ ans's Bl & é”%qec V%rH'gtd}f"??fém’éﬁ {fhel region 307 of the
tranS| st or 350A Furthernmore, in this manufacturing
SA &gieal plockRYIBW fa¥ 2drmitly the@EmidsHdRd M dBBEI00 aSHEWh AFi 1gure 3a may comprise

substan&eﬁ’lg%lle samybrgé(egéfes asm %Eougy Q%?cn%gm%tp re‘fel e%ges to t}nzec{evxfes lg(gﬁtdt29§ Thus, the

transis

especig ool Yor 1y 200 S04SR 22 TUOER B 4 e ebmatesiplsRed teshmiques.
Thereaftgn thetriferctoryleastal ARlymdyebe fleposied ob te BB oS enyafi@oyirk@ B hifidud)fwhile the mask
322 mapBOroitd b the BX¥RIor Rell- Estb@hsth&ﬁnl%g%ﬁy tec%ﬁtgeé:s Pbrtu}éBh&a# th§ 8r0cu1t elements

350, 358 (r)%ﬁe%ent E‘ansx\s’t’gs oF d}fergrg ?ngctt&r&ﬁﬁmgtg %gtﬂgizt@ g{ﬂ' Pg%/%l?spﬁieon the basis of
respec“%%\%"%i’éb @sosce@asae asreglfooused fpr dheerperiting dhevuipbriapriagsf depann epecies into the
respectiveOdraif @ ndl @vice @&ichd Boaa Nt ardaidr sp-EhM?conftghﬁtlJnetSpﬁﬁhhMﬁa metal silicide with

highly chqu rﬂgrrt“)rﬁ n%? %e re%tgé:d %ﬁﬁﬁ@%cﬁ er@r¥ne9 ?’F}Ihg rtl>as];s of approtnﬂaqe]y designed

si s of esta ques. erea
photo "F’@‘F PREY G 'HE%P%‘?"FQH?&;#WB&W&%&% Pifeyid clement B0 A Adpreafigt, the device
300 may pay/subjseredotp i pericess Befcfon adinseyg tivharhant dfenenib silci®@2@ b&rymdden the different

circuit didden®e ds@) Bsdah an Basiistritive \éﬁwdmee%{ an |tﬂe§tlﬂ€rﬁi 333 %mg&@@ Qly etch process for
ci.rcuit elenments 350,

removu%é\a?grt]ra rometgee gclggsted nosrgtoah (i\‘%e layeér 3t2a,| tﬁreé)?' 8‘?&“‘1&5‘6 A deﬂwefi \z}rinrln?\t of refractory
metal ﬂtayﬁéva"t'#efomelkses;@zt qlmyw% esatisn als dish Bldstofvetnéo s o frestment 323
may indl@le pe edditisgal Hedokiog apdags fptiadr@siiR ek Say@rShidkn@ssabSA HeS@ELit element 350,
while tlfe Qéspécngqua‘?&{aﬁ#rltﬂqeél& gs%rfﬁﬂ"g't@thg crgt:QxR %{é;ngrggg&ﬁi ?lay bendte;g)osited on the

k3%efesg tive drain and source region
mask 3 n 8PRR %%s& Paremewhrigarit e ﬁn%wp (B 5419t 1 stgysagmbodiments, the
treatmery 323 imdle inglutieha brlqghteyalteraiim| df pptitabantcteistcsimyingXelaser-based or flash-based

anneal ﬂ'r@:@liélfﬁﬁ@ubs&c{h@ntgﬂeﬁﬁ?ca&%’a’ctlgﬁhfa\b&n mrrgﬁgto%ettah 82 lbﬁg knd uQJerlymg silicon.
0 esSl ed S O
For msl%Rp r@%‘pecqrvg la¥ nF]aH bgr& FO agove I&He ex%oser{ %Oétl(% ? 8’6 neatenal 321, which may

I coverl
have fefétC‘éVﬁ@ﬁtbS%fB'ea\chafFﬁer%er te@?ndms A WhRRer eeneeeedmagﬁdtyed anneal temperature is
to be gesuabfdemttedtht ©rcit PENmesH 18231b§e@ﬁenamejsm&t‘ laﬁbg-biskaanaéﬁDbkﬂiessOflt should be
apprecrzﬁ&t tﬂ*t in l&h@} qgst;agvéjgngogfn{gﬁtg I rQspt:J?ge %/érf rﬁ:!ye%bde%bsrltg&l al;ove both circuit

ilTustrative e
clementy %5%?553 ?‘E@?ﬁbeé% “H%W‘y? f‘YfH’e'e‘H?t"e%f"b'I’Te barseefetg%mfsb p22.
renmoving material fromthe exposed portion of the
| By 36B2Hkemati ARy iﬁbé{ra@;{ |y 40080 k BAHG G ANR Htgltuf&furm% stage, wherein a

portion oﬁfhg @e%a?tox% mm:f‘tl ?ager g}qtrs Ires oge\éahlb%)faéb ?e Lr%glirs\?g SZ) g qu'F(ﬁ'ﬁtag appropnately

I'n" 0
designed prgeqf r’eat%%ﬁmmvs perymehie lodiio VAT e i petaly Pk the leyem 321 into a
respectif 10Q4 S8icid@rlas pREb&HSIxPintd) &1n li@y@éserdt hka%tﬁﬁ%ﬁ&vrﬁﬁq\{@ret ﬁ)ethe respective
temperaﬁxlrer a%' 'd&rat@n%mi‘xg Lnngzg groaé@pﬁcﬁnag' éerle%lség guCL tha? ﬁug%'m? ?ﬂyg}gdeﬁxre amount of

regi on corresp Cl rcul

’ef‘mﬁfdg’f‘%é" e foer cay 6’?13’ t’fhrémwaer!e wilo a rWﬁcerr sffigifationdprpcese may result in a

renoved along with the mask 322. In still other

illustrative enbodi ments, the treatment 323 nay

include a selective alteration of optica

characteristics during a | aser-based or flash-based

anneal process for a subsequent chem cal reaction

betmeen the refractory netal 321 and the underlyrng

. .
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Figure 3b schematically illustrates the device 300 in
a further advanced manufacturing stage, wherein a
w@eoosiogra7df the refractory netal |ayer 32 1 isPerOs0etd019073

above the transistor 350 and wherein an appropriately

desi gned anneal process 324 may be perfornmed in order

to convert the refractory netal in the layer 321 into

a respective netal suicide, as previously expl ai ned.
sieniicqrl (s GBS PLRE BT e 310 LPREITBEaRD ¢ A PR Soline, in ot
illustratiye gmbasiimepp gothagporieel medhenismsomay keheptlfedtto prolide amdiffegent ymount of metal
silicide Ini: Bl dinema®aonisoaf refractory netal in the device

350A nmay be consuned, while a respective silicidation

process may result in asignificantly reduced anount of

n‘ié%"a‘i BCSsG\'iemaH@H)f ir\]lu:ttiﬁtés e periigopdusiopdgyise 38P5ip a further advanced manufacturing
stage, ifpwigth rogpsdtiye @t stlicide ebgiohd B20 hidixg al rkdubisit thigkdnk3s 820T are formed in the circuit

element%g@ ggfs Qﬁ@ﬂéwou% %Eéus&@ Q/‘tﬁ %Lpegﬁg m@ﬁévﬁ:ES mxllebqeresgpogllé iﬁﬁeased amount

of meaf s B %Y B ot bt SR a0 8! g SRR Dz P Ao e i
elementj35P Ay sepressnts on Nivbangel riausistoel ek thy metel silicide 3@ it proidddias & babelt silicide or

nickel sﬂidM@-ﬁH?lﬁig a ﬁ@ﬁléﬁ@&% ldfeir&gecﬁ%ekgamegs Bf MQIa?J} 3§@$ﬂ5}cﬁei sM@cted so as to obtain
a reduce

a high gg%uaf; ivi IyUI E%lrtgl%lﬂg ts SE.SSS%\(QIHC neve%}ess msu{m%g ig‘ix cfegree ofs 1|me%rity of the

e’'clrecurt
respectiyf Rip 6’15’3?%%‘?%‘&5 S8 Prif¢ piher byideths thicknesyi20F évi“b“e!f CES@eme"t 350 may
be selecyld ioh ehedasieg Pledde reirentars i gied obnRirtd @fluei®! dltheStsb&ticemetal silicide,

wheremrm%ohg bPh Yécggg tﬂapthL h\ﬁ:kﬁ:és{ %’I‘tma§|agggpgelegé9 £y be‘asﬁbstantlally zero, when
I cat.e tance he circuit

considergy éii?é‘ii’f'a%sg%i P’eﬁﬁiﬁ’ssé‘ii'f?e RGBS EPETIRT Sie< gpfton of the metal
layer 32 imay hesubdtantially eprofgetdd@ Gmoved pperde fhelerbead grogesci®al t sui ci de
or nickel suicide having atensile stress the

rﬁl%;%%" IﬂYe %Jégegﬁr?g rﬁ y btelg tm@e\é on tl?e%gés o cﬁasstas as%eicnbed above

) SO as ctivity and g

with refsfficeéos“}e %H‘F‘iséo‘n%\‘?éPQ el “iS?F§U‘fel r%mac H‘V@i‘i"aéi gforrrdgpd pattemed so
as to ohitaid ggproptiytelp positiosedr qparh@st susheashpériings & GoB@ U Ele@enitsa ibe fiBmed, wherein
subsequgrQ@ ‘a cQ?esBJJiQmQEJE%d sh@ﬁgtlontpn)@esg ma Wﬁgmég %Jéhnnatyh&%ulft in significantly

selec ed on. the basis
mcreaseg metalll snhcga Ll?lorrgignﬁeiﬁ tﬂg ?’%}{:e g(&v% le ée&ﬁf&téva Sqﬁf‘f‘tfj’é PEses§ fmay have a
signifi Cathe rqdesfé eftact dre tiie differgeyjdiffugien bwiiihmreil the irgspestingisfligorbentaining regions.
For exaaipR! @@inglaedspediiad ptdd@s kdyudkd) @BSreeQile RMAMonaEcHAINEG regions 306 may be
exposedstg lh@ (d‘év?qg 3§(P ap ?I_ﬁﬂ?' Mggric@g}xtomt%ﬁ(gu;eefbowhlque tﬂT KF' ug?elg eng_gOA the increased

ropri at uence |

icknesy 9P g metee 3204 BBY PIevest B SERSBEE pioPY FeERictF SHiFRS-cRepiaipe portion. Thus,
upon inft@aingr a 3BdectigysilisElagmbsbcasst thaldiffusion paeibemyy bedifiest, thereby possibly
resultin@iniaR fncleRed N iARMAGRL intheQaRStor 384 Thereafter, the

further processing nmay be continued on the basis of

the processes as described above with reference to the

dagiretsschptiatyillpggtes tip gamitogducter deviep 304 in ¢ durthierddeapeqdj nganufacturing
stage, wheryia rres]ﬁyvebfcuﬁtﬂraféﬂ dr BEdly fintEhéaa diliside p&tidn® 3[ﬂiﬁrabrﬂv1ded in the circuit
element%@(p rﬂ%%# MILI e% aDIQ\§ Ic&ritagng tanpee\m Q%?uen%g&ogisamggﬁ Ig# rggzci silicide. In the

for contact ement s
cirenit JifEEk é\nfﬂsgfmavecpaﬁwe%ﬂaﬁdriiga'se‘@ofﬁa'eéi LY &t grfignificantly reduced
dimensipr, desets the ﬁﬁi}rebgtapeptﬁ@romadjmng%e s)hcuniayn rex®ss) therkly even further reducing the

contact Sésgﬁhécd G/ﬂilﬂzt hish ﬂ)rG\Qtﬁiﬁ%§ Gk "HRlofe oF Wheah Q@ic@gr %’br@xglsnolren rés&fétive contact
I CLdatl on proce

elements 9}@ l’ﬁ fg ij 5?1 5ﬁ % dq F etg%éo\é/tgmgkL e Spergin éhe CS]E)t?CII] glements 315 may
COmP“Saiti‘ef efreqm aiefaf yspp ofnr fs’ehas/ ithgrportipnt BB} premme cqmipyige other materials, as is
previoudy tdpa@Bd.cont ai ni ng regi ons. For exanple, during a

respecti ve process sequence, the respective silicon

containing regions 306 may be exposed to the device

350, as is for instance shown in Figure 2b, while in

the circuit elenent 350A the increased thickness of

the material 320A may preveMt the exposure of the

respective silicon-containing portion. Thus, upon

initiating a respective silicidation process, the

di f fusi on behavior may be different, thereby possibly

resulting in an increased SiIiCidation rate in the

o s R ~ N o ~ 1 o o, . e
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di mension, due to the different start conditions
during the silicidation process, thereby even further
WO e@so27g3 t he contact resistance, while al so ppOWUS2007019073

a high amount of netal suicide. Furthernore,

respective contact elenments 315 may be forned so as to

be aligned to the-portions 313, wherein the contact

eIenents 315 may conprise the refractory metal used

PO %ure Qa 1nl1er;rgtxcan)r' 1ll?lst1r'aee\s} gg:aog 35;!?-?“01136 lvg_:u%oef GQ iE:cI) ?uct% dev1ce 400 including a
first cirgitrRlamEny "éalapcya |S¢°Pruis(t'4°at tlgment 3045 Wit cqsrreemtalﬂlewoewne'fts af the circuit
elementS @80,C0AU Mt GEmél extbre:e appB0as previalGlyGpRinéd with réferenzblitd the device 300.

Conseql?ekm&{)ecﬁéocoﬁﬂgleﬂs e g%gzd Q’Jlt;] QIH:I s‘émg l‘e%;[&gé Ae}r?gé exy% Qg 81e first digit

) onpon cur't
being a5 iientfes "3 8 6 BT SR oSl B BY OIS TS pfaeciaed tht
in Figuraid4 the defice #ENFCmat @mbhie tiganatat §li3B0120 L bnd@qu dfotehsgd thickness according to

device &ﬁﬁr@ﬁ&ﬁé Mﬁl&mﬁ@%@rﬁve@%&& %ﬂmg\é &ngﬁ)ﬁiganﬁ %@uced thickness or may
€ .nunpers, % for e|rn

lack any lEﬂtal sﬁng@eé 38368 n%on.t ﬁraiewe Ftruggeﬁrg(lar% i1 g"sd%\%%ﬁlgw gtage, the device
400 mayjopipprisp the [sislegisis dayptd indvding hfou Inetartse aarrhatp dayed408rad the dielectric
material 410 Rbl@kél’n&esﬂ@:tﬂ/%eﬂﬁgéitl(é&:uﬂr@@'/beﬂﬂyd CEHEAN Setedal) QudkBE Apolymer material

and the ﬁﬁd:' th%gxg 'f‘chgl%yt rpsgcsamat are p s %g fo‘i‘ n:l?sbanc? § gs% ureg am%al process for
et e 2

ce requlremen
"""a“"é arﬁ?f'%EFa' ST d %'fm'ea @mef*i %'aﬁ*fﬁ iy [ é?@ne@s ingjance, the i
material Y rhayié paividedTit Bturle moiyeher md:erpendixdhgn@rbethhﬁedie\apﬁeumately 450°C
thhoutSJsfngtr@ngcaEHFegn@r f-mtrhg'mof‘enantapﬁéprﬂg%Fl%tl Wail oﬁ]‘ieﬁ% e'xgose the device

]i; 40 r|se ectric | ayer

rsion sDRYE T} e h b e Bion Seve 5 PRy rtenBEi g
the dielectric material 410, wherein respective
Oﬂ@%ﬂﬂ&ldLJﬁﬁr&{rl& A0RYas taeovtd llnlxeginémat Jnay's\ba‘ folnhedr@lt 8¢ bfls of appropriate

processstﬁcgmﬁ}gf %wonYSFEexpgan.e w1t efaignce to gue ciewcés ?Vidfagand 300. Then, afier

Raracrerrs propria
patternipg ’t"ﬁé’te!a?ﬁd? hgeret08 @béleﬁqlrfehpf aﬂhe&bhsb?do'eewuw@e fill material 430 may be:
depositddrint thabasin gf anyCGhgtpriagl depBich teClihidug rsudhOds ¥piAgn @net®dsaCVD and the like.

Thcreaf&“h%aqglzétl%n ilF @eqﬁré‘dc Hllayt' bce Ip%ﬁﬁgd A%Qme Elggﬁalxﬂsmgnﬁaerig I'J@nle in other

erl rovli as a curab

a
nllustrat%fxgl?qggrrems MIdEWSlﬁﬁ%/m)é'eprﬁvé[gts'étaicFB S\gﬁxﬁer H%aﬁjatné?rger A%fﬂj)@he mask 431
Wlthoutwﬁtﬂhewanhrasmqngrm hidext, @ atlectivet adprpracgss 4F2Amaytee pertrmasd og the basis of the

mask 4ﬂn9 BQBlrtb R veS Ku %tlsnmyo @&n fh@ rﬁ%&@im&i@ el@%&@&ﬁ) t’]h\@reafter the mask 431
may be e?novgae and ﬁ’?l oxnletg‘pqgc\oés%mtghe %; f%ly inued gy 9 pi)Slt a reﬁ‘af:tozlsbe%l and initiating a

ering ther e Clrcur
°hem*°*rﬁ*‘é°‘§ém eseide cf‘t’@r’“@%ﬁ‘/‘r’%@c‘ﬁ’@’@‘%i‘s'“% Gihpids Pprmngmses ereyiqygly explained
with refoenck 00 e devizes 1002200 asi 0.0 Her@f) pesp@riverh@al pilici@€sBtions will only be formed

in the Fi-@ G AdBSne a§o RGO Lk en@.mk asdAeigl re\fvlaﬁl;l ch@é@i;ﬁmg 81 tnSterial 430. In

other |l{uhgmaa eérlbgng%m? ch\ g@l é’Pat%b43§ ﬁna%' ﬁ)g reéxggéfd 061? the cg'ctu‘l:tee{ementQSOA after the
depositigi pf the seatsPéngine defraeiotynineirlessd pripretof dny |annralt ecies ber8@drtayinitiate the
silicidati@ pdﬁ&@sinttlﬁﬂca@{] tHe @ n’&&ﬁialSB@fna)aﬂX ha'i'B ﬂfw&aﬁ&i@] with hlgh thermal stability
and hengeﬁaQ@% tng i h‘%m' ngn Rt resns?and%l‘% like rlsreuseg) dl% thlS case, %e gill material
J g rizat |dn YOFUT &
430 maybe naRerpeg Mithept Prﬁ"‘g‘a%r@e ey lf?%f rative errbodl ment s whi | e
in other illustrative enbodi ments the dep05|t|on may

plEIQu\H: Qﬁscﬁéﬁratléaﬁil ﬁﬂgtm&y Ehfe @&ﬁco‘ﬂhtﬁ:ﬂ)@ Eévgclé 4bd’]mgrfgrglrer gdganfct%rlﬁgnufactunng
hout _a further §| anari zatl on process.

o, KRy o fespact%l°éad*f?we%t5t!ﬁ'df; PULES 12133 ory BerPar D Fifket BFions in the
drain andpeurbarsgignsahd thh @atpralsdrod8406; 403 @f the first oirques giement t45& whild the respective

metal sm&ti@fegi@hs 43R of’ e RecbitEcidchif §l§mc‘ﬁi 550\l dre ﬁjlbﬁzﬂﬁmt Whafkcted by the preceding
sﬂnmda?on Ip{oﬁess¥ ¥o’rmm gue Hor%ons%?% l\qargov T, reEPe%Rr\é gon(tjact e‘ii’n]e?tis 415 are provided so as

roce e con €pos
to °°n"?°éf°rt'a€tftewwlvweﬁdlSlhaﬁ?jreﬂmﬁoét‘*?% ’aove?ﬁlemﬂbahe 4eea<t:10i0 @'ﬁy haye a circuit
order to formrespective accunul ated netal suicide
portions, as is previously &plained with reference to
the devices 100, 200 and 300. Hence, respective netal
suicide portions will only be formed in the first
circuit elenent 450, while the circuit element 450A is
rellably covered by t he f|II naterlal 430 In other

. T o " . AN .
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430 may be patterned wi thout providing the mask 431.
Figure 4b schematically illustrates the sem conduct or
walensoe74400 in a further advanced manuf act uri NBCEHUSZHE7/019073

Here, respective localized netal suicide portions 413

are formed as respective contact regions in the drain

and source regions and the gate el ectrode 406, 403 of

the first circuit elenent 450 mhile the respective
element E%:(‘)t h%vm Lfé c? tggaggrgoglntsq[f }%g s&““ilde whng fsglggr?\gaxg%§ ra bﬁogv contact resistance,
wherein ﬁup é&"é“(?l“ﬁ@b‘ apy haye g gqur@rplg@rag@@g gf mefpl sfhglpimtz(p@ whgsein both manufacturing
sequencel Gdr tforomif tiklndetal MIiti@B V€Y, 420258t subsRnDN Betohpl @l fRBALSother, That is,

the snlnc:ﬁd‘tgn %H%esp rf&' J{)xq\%: 6’19 pé}ﬁ%%QI:? %@gig tfo Qd I)nhgxe bgﬁ%sogfq{ ﬁ ercnt materials, if

S C
fe‘*““edrféwﬂé%’ ‘E%L‘H‘aeﬁt'ﬂ'gwe%% R R 2 Ty P PYeg fugther increasing the
degree of Bekibilayl for otdaviduglymdaptingothe dayica khasagiedstickest diffrichicarat bt the semiconductor

device 4§U OIV bt Qish 88 adrdeR ﬁ)QtntL@SJnrer a%ﬁ)bﬁtoaﬂxgt%’ s:lmrrﬂhg dé\h@ 450A may be

susted A0A a3 RO B W HOBIE rOANG BBE PP =Lt hfoempgs desrived
W“hrefefe@?WH’gdeFFés%PéPm3°§U| ci des 413, 420A may be
substantial ly decoupled fromeach other. That is, the

'slalrgshl(ij &Hﬁé :ngjea rn%ﬁg'sésclo&d hfelgirnrgfrdlgie; b%cﬂ?qéxg Ifcg rm%njgsmer{rq)éxhcxde ina

asl| s

highly ‘°|°"é'<‘j?ﬁ 'F"é‘ae’ %%{9&? stpererHiard metdl pisiderion We‘teesbefs&stamw"y aligned
to respedtive ppmayt elemematvish ihizh ph2Bidp, thireyelryvidive the froktdl s8icide in those silicon-

contamldgneﬁéa@als |»\Wiﬂzhtm%wd§ﬂfa§efes@gtangé %Xﬂe‘mxrled t»MnlE Qﬂ oih@td la\&a‘ﬁ&'@hﬁa%nt areas a
cterLstics hal glrent

C
sl Pl F s o ST Ra orgt i kit g vt s
on other geyjse eharastedgics hayberpiasted ferepdinganpigrice refuirpreantsl Insillistritife einbpdiments,
the adjudidit eiemé eﬂxrélﬁﬂﬂnmynebemBﬂdleLhﬁta&Ekpécﬂvé\dﬁl)boﬂB@lEaﬂmfgi s3fRonductor region
may be 84 %ﬁ Etral%ych?lg&’éntsﬁcg %?:L Je%ea{vg é!}lgﬁ:&ei‘.%ﬁ."é‘n %@r@m % ﬂioun% gi]rgétaq %ﬂlClde may

be reduca%\ﬁt ieég 1? (f)‘%ﬁ’g%ﬂ%‘r’]% gbmg% lrnl wl}l%ﬂnz lcorreflh)édl% BjreésC?f %fr{e@lr silicide may
negatively jaffedt e ogerdibstrain rthysrcavistde sf the tegediive ghaenef gioh. oCmsﬂ@ently, in this case

the stmnMH@kngSﬁHcﬂanﬁs E}Blcﬁllﬂsgﬂnysoﬁl%@eltédzf%ﬂi Jm&rh%ﬁsnét&s e bé Ploliled with
mcreasecp eflglcx]encH,t w!uflt nevert:geless a 0 comact rgs s{ance m%/ olhet rg%lfntalg%ﬂ{iﬁ ngxﬁggrmore when

O respective
app]ymgVWet ﬁ]lqlﬁagﬁl ﬁgl@é jing p@ﬂectl’(eh@prgery tl-ﬁrrm;ql dqllﬁ@ miype beyeangjflered as an efficient
additiona$ Wkaixi-gléucing sblt@S @hish ke BN aPRddadons RgenBireAthe ioRerMNirdakistd performance.
For mstaln&\theQQQtr@e?atl s 119§é %L)agecﬁ'ovﬁedr»@gxui £.g§9ﬁcaPM} rLo%cédE%n%Lqu respective field

eral ly adjacent” areas a signiflcant
ofct ag S feng gt g e REHEy PR irortPere e Vigggon, while an
increaseq inetaljsiiicide) @ny be mfinthihal imeiralt elsmerngs, thewtoeh thit fassile glepss af @he metal silicide
may posﬁihap agte Eﬂe%}f&ﬁam%hbﬁt&gicy%ng dﬁﬁtﬁ%br@garpﬁ\ctgﬁ&{ A&ibility for the

formation gtqllf{fl:tal sﬂEgt g?y hqol;tz!me S’s‘incgl dlﬂy x%ntem Oxd]s n}agéf:e éfﬁmen% corlnbmeg when two

t nen i Te° anount Sul €I
5"‘°’da“?”é§‘ﬁféi§fﬁ e asiliFidetion Pt RiioR r°rfgm§em diclneio eapdver @g ja GHicifiagign process
on the basie ofybesyaterosd didectait Ryghacadtisid stics of a respective
channel region, wherein the anmount of netal suicide

&E¥ be]reng $ Eeasé in those circuit elenments in

RS ?’a?p“@ﬁ% PAG U PEIYSGHV R Ftedtvenisn gyl modified and
practicech'gyd fﬁa@@appt\ﬁgplyal@f fmewterst dppareny @ thbde skifledainrthe art having the benefit of the
teaching R&iRC IFeF b}&ﬁ'\bl@sth@fprot:ttlﬁ steRSHRE fokth UBove hﬁ’a@rﬂégaeff&gﬂe@rh a different order.

l'-'urtherm%‘n(%:{:]ﬁde Hm?anonsydrep m@:nisep to the %g’ ellsto %onsétruc n or esel%fx # Iregrr 8xown other than as

use n sop I ca

describenfthecqlaimpy %ﬁ‘ﬂs"f dts r“?fﬁ%‘ﬁye"d@mﬁh?éme d@dcq}af ehbddiresnisaliselgsed above may be
altered @ frhddifie@ 2@y all wiidhl eariaeme bieh@hSdesed awitinMbe QBdpaGlnd spirit of the invention.
Accordmrgglséh§ Erg{g.gtfc‘m g&éht hg'ex‘]’% aQ Ec@toqg gx the':(:lljarll;l&%[omo re, when

appl ying the 'icidation regime 1n a selective

manner, the netal suicide nmay be considered as an

efficient additional strain- i nduci ng source, which may

be applied so as to enhancé®the overall transistor

performance. For instance, tensile netal suicide may

be provided with a significantly reduced anount in

respective field effect transistors requiring a high

degree of conpre33|ve straln |n the respectlve channe
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on the basts of the patterned dielectric |ayer are
conbi ned. The particul ar enbodi nents di scl osed above
w@e@siok14ost rati ve only, as the invention may bBCT/US2007/019073
nodi fied and practiced in different but equival ent
manners apparent to those skilled in the art having
the benefit of the teachings herein. For exanple, the
process steps set forth above may be perfornmed in a
different order. Furtherngr olimtations are
i ntended to the details gﬁﬁg%%gtruction or design
WHAT ReEEAMMEPOWN, ot her than as described in the clains
below. It is therefore evident that the particul ar

G]UbOdiK'EQché%QJnﬁ%LiQ.ed above may be altered or nodified
and all such variations are considered within the

BB B spening (A9PAY e disiRgisismatsral (A0 eRVEing Y Greult qigent (250) of a
pr ot ecemiopndgaaerglaticen@P®, saidicentas oipeing {200 Aconmectidzgo 6 lsifitdmEcontaining

bel ow. Ghkth Mo C, b8 ol evitkiemfn@bfi0d, conpri sing:

GBS SR, LD e ) B S s o

sem cd@¥idtend device (200), said contact opening

(f3BiS)a oRHiD SIehénd Gh said c?m&'t l_);igﬁ?iﬂgl (2094} @icllljol?kgct ee?térggj)o%) connecting to

region,; - of said circuit el enent ;

forniﬁggggﬁg%gﬁggﬁ%krde (213) in said contact region

(203C, 206C) through said contact opening (209A); and

f2or mi righe methohefabim ¢ fenthen¢omprisiseatb thiporHagecrheta) piicidai@20) in said contact
region ({030 BHC) 8 1 s, 36d mBh GIBAL2(309A) connecting to said

netal suicide (213). 2. The nethod of claim1, further

conprising formng a base nmetal suicide (220) in said

Sont ackhe megiod #f cRUBE, WirgHTiorping 6#id mstaf gli¢iden@! Baonprises filling in a
refractoyBhdadl (3L0) @b devef 24id )silicth-cohtaRingBlolad réfionC (2030 JosCIVRRN Rinkhling said
refractory Metl] B%h) Sl Rk SiHLg ©'8) (213) conprises filling in

a refractory netal (212) to cover said

silicon-containing contact region (203C, 206C) and

annealThagrethad df dadmriawhaeiy sairbngthl {1212 Y418)0is ffampd ighid contact opening
while a §E&$na|cox§dét é‘deﬁ’iﬁg fo_&ﬂé%)in sdid digl-.a:ericrfﬁite!?@ﬂ4ﬁf) i&k@kemtc;l-submﬁl@' plevent said
metal silxsc%leg4 lgFtIroal b ?nUIfgrlngg in(saﬁc} g’elonld%onft (‘):{ cl;ngr(\jm in said Con.t act . '

openi ng Whi 1€ a second contact. SpeMng formed in said

dielectric material (4 10) is masked to substantially

Bt eV ethe Seeittabd N tcdim D ivbkreia sqid 1iBje ME@IMildden@2d) O R rehtin material
composific AmpaeABthif AR AfEOREH! NY- 5. The nmethod of claim 2,

whereln said base netal "suicide (220) is different in

mat eri al conposition conpared to said netal suicide (2

- ¥3). o6lhe Figdhodrefichin 2dhritet edmprising omritdvesecand apitacsepagjng connecting to a
second dofthdTrdafdn JofREMEE s&cORHl AS meD ﬁnj:iﬂkg(l@(m %F&igt‘&%inta@ le@st ?nelpropeny from
: | i.Q ising a secon ase neta

said basiﬁ%@i@' gg%g%(g%mtg (E'gtsa'dlc(’?‘ %cemr%! T at least one property

fromsaid base netal suicide (320) forned in said

gont acithe meghod 0f claim 6] neraig tskid Hasofmeel aiicideb(320Maed &idsesamt thase metal
silicide (B853S aflBrRkd it &6t (h3Rks.and sai d second base met al

suicide (320A) are fornmed with different thicknesses.

8. A nethod, conprising: formng a refractory netal

(212) ‘onmethodoemterisime:of a silicon-contai ni ng cont act

rf&gxir@ﬂ réf&@t&@, met) 0Q)) difa Rnh Bﬁ?dﬂi]tcoﬁl:&mﬁm_tg chrdaiegios BOSL, 206C) of a

fpgrt L{egf?rfuﬁteege%n@ég(g,ssea% ptc))xiogl bgr?gmé-x%gsted 99 g@clmrt] t pzegigéo‘ 2209A) formed in a

dielectric layer (209);

™ m—

initiating a chemical reaction between said refractory metal (212) and silicon in said portion to form a
metal silicide (213).
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dielectric layer (209); initiating a chem cal reaction

bet ween said refractory netal (212) and silicon in
waaiod/oprarsi on to forma netal suicide (213).9.Pdhes2007/019073

nmet hod of claim8, further conprising formng a

contact elenment in said contact opening (209A), said

contact el enent connecting to said netal suicide (2

13). 10. The nethod of claim8, further conprising

f d f

gﬁ;nmn e rmgthf(? %S czagagefué}fer golgar})glslrgq llré%{hn? éﬂgé%ﬁ ex?t%sﬁ d contact opening
(ﬂmA)Iﬂd“Wﬁgehﬁ@ﬁeﬁmﬁﬁm%wawﬁmﬁ@Sﬂﬁﬂﬁﬁﬂ@r conpri sing formng

a first base nmetal suicide (320) in said contact

rlggi onThQ%%ﬁ'\Gd OIZKQQQ)S %h% o&?nsﬁxg fg'mgn% E%gsirﬂ e S%‘Ql{l Ex%acnrbgr source for a

(209A) _for exposing sal
channel kqgion OImﬁsﬂﬁﬁF@fﬂmgﬁfﬁ Q1rst base metal suicide (320).
is formed with a reduced thickness conpared to a

Si8CONOrR3RGoHBE MimS) ﬁ{ﬂ@? gc(n?bgng@ tr"]ogrf);g? ?1 %Eg g;ﬁg gagt'algsﬁggltt: é%20) in said
conace S PR, (e plag I P BB D o GRS PGP

(307) conpared to a strain induced by said second base
net al Eidin@ind@of(cB2RA), whoreih 3aid ﬁfss&r.aa H&Md) dms;a@(szdeyfo&%d with a reduced

thlcknesg gogrg).\ ed &)oarggcroln(‘? ba@gmetgl squl 1%%%?6% rre%(r;]x}d c rcuxt e er'nerqgfsgggwhen said strain-

ec rirc_nateri
'"duc‘"%?°}“'°‘f: HRS r‘i‘tdéﬁefﬁ“h@m‘r %fdf‘"ﬂh ‘"(52‘G§ha% 6‘)g‘°6(§?96} fagPAgd rp strain induced by
said secerd bemqurietat idegi2@h). sui ci de portion (2 13); and a

contact elenent forned in said dielectric materi al

(,210) and. be n ubs tiall aligned to a contact

ré |oﬁ§ % é&H‘QWH' 1 | east one

& ‘P'ch'b ﬂ‘f-@‘m‘l {#30h Pmeedﬁ@gnncmdrelm me) (2 MRh endehaying gt deag one silicon-

accumromhitidg FRibR{20S8,206 ic6lBprg b R2Bun{ulaled)metabsilicide portlon (213); and

( %g%%:@@l%%%lé li‘c}‘m&lqmsﬁﬁ glglggrnrﬁo@%%ﬂéﬁgltl% a‘ﬁ(? Q subsiaﬁ l ah%ned to a contact

cl ai mTEo" @YRG RUYC) OB it 3tdsaptpng sif a&véPma?mws'aP 05064 3Py avherein said

(220) Fomybid ek titeide paftioy (0 8nNis subs@uielly centared a®uikdf sald@ontact region

area Qqboseasgdcat | east one silicon-containing region

(203, 206), said 5 layer of metal suicide (220) having

a thickness | ess than said accumul ated portion of

nét al Dasetignadyeen dgvice (260) of plaimsi@nfuttesn chmptieing dlayer efanetal silicide (220)
formed s(uB%)laltyfcoxﬁin&tuﬁly 3 sumilve breh 6F ssid addeasiont ﬁﬂ@h-c@i?ﬁnmg region (203, 206), said
layer of §1|et|al| sﬁgﬁe @)h@{um :ptglcﬁr%&l kggthgr?sg% %g@pateh gor&)orlli tal%ilglrdg qu 3).

regi on a source reglon f&

electrode (203) of a first field effect tranS|stor

(1250) .Thg sgrGiconfimeor Slevirec@PAU LA telpim davwieein B0t déastcdnaisiticon-containing
region (303, 20634 bRt a QQH@E@&* 065), Qitsoilrgéi%élorp@&) abd @éaﬂ: élegg&i@ %ﬁg) of a first field

P o} reating a strain in a channel region
© aﬁ"%bgggﬁ ?st field effect transistor (250). 17. The

sem conduct or device (300) of claim16, further
denpr i Bie RgmiconS @0 Aevi@qRI0T tclaih @S)BirheScompddng mmne,a& ktBigh-inducing

source cIthm% a%@zﬁt@ﬁq cf‘ldnﬁél Qg%ﬁ] b%g)tof ngn tl fﬁétd%“fe &glglét))r

second field effect transistor conpr|3|ng a
hi gher anmount of netal suicide conpared to said first
fli7el d e fsemitordyctm si'p'g'ctedﬁoq) 3)5@1)1i_m 16, further comprising a second contact element

(315) connecting to a second field effect transistor (350A), said second field effect transistor (350A) comprising
a higher amount of metal silicide compared to said first field effect transistor (350).
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