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WD 2008/ 027473PCT/ US2007/ 019073 A TRANSI STOR HAVI NG A
LOCALLY PROVI DED METAL SILICIDE REG ON | N CONTACT
AREAS AND A METHOD OF FORM NG THE TRANSI STOR
VEAGHERAUYD OF THE I NVENTION 5 1. FIELD OF Therws2007019073
I NVENTI ON  Cenerally, the present disclosure rel ates

to the formation of integrated circuits, and, nore
particularly, to the formation of high performance
transi st ors having a | ow contact resistance, possibl y

ATjRELN% . ;%\%]1 VYL&&LLY P%%Véb%}%é/ﬂ?ﬁ‘é\'l,cqggt rlﬁllzlmr:rr%xr%rﬁam CONTACT
enhanC| n ”@‘@)%W&D WWNFT%EFR@N&I@%nneI
region of a MOS transistor. 2. DESCRI PTI ON OF THE

RELATED ART BACKIIMRBIAVC B € (N ErN-hidnt YPi cal |y
include a very large nunber of circuit elenents, such

ansi stors, capacitors, resistors and the |ike,

1. m@@%@éﬂ%ﬂgﬁ the basis of an appropriate
séfredndbatoent dedoerd mhtes th gk firsatibh offjnteprit@etendd) @ em@e particularly,

to the Sdtiaddbehigh prEdhateQrandstrsRGRA W Edn@editghnd %@ﬁibty)ﬁ: combination with

strain l:(ﬂtrcﬁ g’xreaﬂtnﬁgns(@ ';{dﬁ\ycltl;e%lmugiﬁ%lc gi%mte?x@é é” fgxscnﬂaxxsng cLargc camé{* mobility in the
9{SI enhance devi ce pertornance

rona tf“"s"s’“’éhrl nking the feature sizes, however,
ent ails certal n probl ens that may partially offset the

A reduced feature sizes.
Cﬁﬂ@a&ﬂcﬁcunﬁ %Hﬂlyngﬂ&ibﬁ v@r@@ﬁrkkr ﬁur&)b:zﬁscugmt’ elcan;rus %M@ltﬁnsmtc}m,

capac:@:mf llegsltoqs agc]fi Ihg E]Ie \L :c@r';xﬁ fb%lg‘l d on %e%?sns 01" 4dn aapr%pnate femeHnductctr gxratena] that is

de ch anne resi st ance

BTV g P P R PR BT Y A BSOS P e sl
decreaﬁi‘ggﬁé’f‘hamel‘\?écecﬂ}rf?r@mce 20 femprabity.i Sipingingl te iarceek. however, entails
c,ertainsgmuemhitimgm&p&ﬁﬂl!ﬁﬁﬁs&tm& ativaatiidh Sbtfed bl BhedaRER S 1uRGIEN Qieneraily,

reducifg@Bd LSS 5iSds %€ $or@fcam§:1'3 e'ast%idt Jﬂ@a %la;%E;BF ez&ke%ﬂ%% Ra tDQ‘A@}/e%fgd channel
In SI n cal es st ance of (?UC tiv
res:sta{c@qor a % ven ﬁmsn r v.h t m t tranfl ci,leénggt angrthuétrcﬁlgtr in a h:gher drive current

capabxbté P%ﬂsﬁn‘laln%fzg ﬁWI[tcpﬁ%gmegh)a the 6?&31&:811: ip éﬁ’r"éw thej feagures sigefs of these transistor
clementspivores teheteadipreiodds! edissin® of t@MucavedASs, suSliG e @ste Elécabdas or other

polysxl&&dhr&@hﬁd(‘cent{ceg:lg@rﬁsz,e Ok FeBiodsNgut P&RIcP BBEMoOfcad BBL as drain and source
t‘eglons!: rzvﬁ‘}nrﬁé é;;ﬂ{ew%lf ﬁ%&lstggﬁéf{gﬁ? ecoe}negoc%mr}r%gésnsgs :Fcf:gcgthg g’rlosq gcictéoggearca of

these ! es an% 39 ons aP % al.od ]0 d A 0

d1 Feasad® WY NTaET T PR et e Sepz e C'Pﬁée"“o“a‘ area, however,
detcrm@':so §1§01§1é1@f ?xb\ﬁtgq thea:p%tenﬁmg}]e pmatedh cppeiping theesgndugtine lines and contact
regiong; hrriysisvatd o t h t he characteristics of the materi al

conprising the conductive lines and contact regions,

t h}ﬁe Ah&R ipﬁ)‘)l@iﬂ&gaytblg %{er%olgﬁed for a typica.l critical feature size in this respect, also referred

to as a critical dimension (CD), such as the length of the channel of a field effect transistor that forms below a

channg |eﬁlo

gate clectrode between a source region and a drain region of the transistor. Reducing the channel length may
significantly improve device performance with respect to fall and rise times wien operating the transistor
element in a switched mode due to the reduced capacitance between the gate clectrode and the channel and due
to the decreased resisiance of the shorter channel. Shrinking the channel length, however, also entails the
reduction in size of any conductive lines, such as the gate electrode of the field effect transistor, which is
cemmonty formed of polysilicon, and the contact regions that allow electrical contact to the drain and source
regions of the transistor. Consequently, the available cross-section for charge carrier transportation is reduced.
The conductive lines and contact regions may therefore exhibit a higher resistance unless the reduced cross-
section is compensated for by improving the electrical characteristics of the material forming the lines and

contact regions, such as the gate electrode and the drain and source contact regions.
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The above problens may be exenplified for a typica
critical feature size in this respect, also referred
to as a critical dinension (CD), such as the I ength of
wheonshemmel of a field effect transistor thaietfhi@biBoionrs
bel ow a 30 gate el ectrode between a source region and
a drain region of the transistor. Reducing the channe
l ength may significantly inprove device perfornance
with respect to fall and rise tines when operating the
transi stor elenent in a swtched node due to the
qgmt S(&a q0|tance bet ween t he 9ate el ectrode and the
channel BUE "PH TR A B e g sapfcendyfiive prgions that are
substagtm-ht Qogpnsechcgﬁﬁ@?ondugﬁrrmqmw %nfgwl’t 35 gilicohy. g Fom élstaee nrg:txdfuem integrated circuits,
the indiGdvehseniconthlc®0de@iads adudiSas tBe clfceOBtsto@cabdditGd #E t}@ﬁnkeag}h’ cun ently and

wilt b@ﬂﬂ@@&ie%gie|fdn9@§1ma§f§%lase@§n Bﬂc‘én %Ergn &l ?r%‘v{dgfg %CVIC s at'e coanected by

st s el B AR Rl e Sl s g e Vs connocve
metslsgpugh t 1BREF: WETPacher BNHos P e Hivchroo Fomere g omgondd with o
challenighig taply s ingnppvem@o inSieciretrital gham:ttelﬁancaMaihl:oahbrﬁa:mng semiconductor lines
and seflcOBGot® Q&b Qtidh Ok r&MAHInEAMhE Eor&lﬂcﬁm L; @c,tlde(?ﬂyﬂ Sy formed in

po]ysdfc@rd %?Quch -Ep gatecé?&g%s %n}é%hlcfrarﬂneasﬁd sou e re: sons s:img gfgegr?eﬁésmcrﬁae typically

resi S e un
exhlbtts a atﬁmgc&m@rhb%lg cgr&{&ottws&ncopgar%ﬁﬁ%ﬁglg{neadd f.résrtallw sapm EYSU |whg1 highly
""Pedt fecosyeptopt jaskiiquesha plaretite of bighihcericficatdd ailivettior scadmeé @ Bhpleyed in
order tb hevilld thraksi@ndece 0N biettefi@g] 6MRSxangld Cr@ﬁﬂaat&ytnt&%lsg@&%s nickel, p!almum,

cobalt, k@G QlGerdNE mt NG, J.ahi.a0d th§r9&l’rn%9 b& R34 %fﬁacrga?g[i iﬁe dohd t ty of
i) 8/0274 3PCT/ US200 G ©
poly 1‘@& ?IJ.QQ nrd conta? I%espf:ctwa of Tl(]) oﬁ?gchhséhc&[h%fl é@t“@r‘fsgjt It%&§)rocess is

ticu
wvicalyperya ety \?%‘“Hleé@ﬁ Brdetat daioe saDSERN foarliteythe @rrpmies digeotric
materighfi g effff pofchietaoy higaeepdrale arsat fro@sesSbil de@@tng dr@ts in the drain and

source rdd BbsBNE Rucing nﬁ'ﬂ)ﬂ@ﬂ' I-ikaDde8 ks &%aé@' JnQU{hE SonadeldR metal silicide materials
are typ'lcglw 1}(1Etg}ljeazlt eﬁ%md (E%g%lteg fs (le%dhfgr l]he Eoénant d?'llthif(Jlll relrl‘}garc%tte;ergstpectwe

contact E‘u q'zr i%rm 't t?!aCI Lors..an
é) 8 7 e5 e<|1 1n me ﬁycf ﬂféecfrlsjft@gléaéggr%idf ﬂTCEFEéL(ﬁIfaFtﬁealﬁq rlesyecuve cireuit
regionsp Sk s GRIn SN PR Foeithe matf nletthdes it digalodadewd e Sk@m@erein the
resulting Oemvea tseendg yhashelnicd@fiel} ol @& tandpri@icalof hd RS i1 | € the
resistivity of the netal Iines nay be i nproved using

h ct opper, tungsten,
b%J’aNy,ggiQQH % r?ccﬁecglo(%glfshare <iurr<f<n ¥ p (ihg e\gkg_regzaargﬁ)gn@k)é circuitry,

R LI AR A A M B
dpprudqhm@t@ dhaperiar .piua.tahg"xseda epthw & aperaCiap & bt StwieiGBns®hiption and/or cost
efficiensy. | 10O GO MbvatabNG SRFleL %@Hﬁaﬁ Q:frcullté rﬂ&% @Q@s techno]ogy m;ti:ons of

tmnstst&‘? rne CTQHQH\GFtQESIS%%L@IQ E,ha[ :%%9&?0 r. e lrcnm%hl on a suhtratc Padd I’Té a u.ystalhm

semico d gor t%glet . on elllt?efl“e t.transistor, irti uLtCI of er gl

T67p Con i ﬁ’éE ST “é{’f"é é‘P SRRl éfé"SﬁtﬁWtﬂH’echa“m!
‘m“S'S“Eﬁ’Sa‘i"ﬁ“%’ﬁ‘a CpRPeE 8- aligiPBYignctioss ﬁ@efetf%EGGrWtaalmeef@P @i téhbly doped drain
and sourezpgaias With andinielsdlt dopad Singelirégion @Rposdd Hadwgdnake GANALIGE dn¥ ke Yource
region. conmpared to polysilicon and crystalline silicon even

when hi ghly doped I n conventional techniques, a

*ural of. hig sophi sticated silicidation schenes
hé %ﬁ‘bﬁ“é&)’é)& the ﬁhawre i Ge. ,rﬂud{xitlvcd(‘élrrfxﬁ geppldlity pfakp conductive channel, is

controlig Ry@tspip eleghr O@Wm@wlw stapobregitiond @xenqd|tereiroe by @bik BEWaring layer.
The comedtighySqf 1% t6dind@ Segidh, QK&J fornflicAlol B UdRncE Q0B kot dlid & %l@'ab{:m:auon of an
approprtdu:nglﬁtoe Ooll@ég:qo tttlg%atle Jﬁ&i’] dC,Q rdep% digtgl\ %@tdhg%gts?o%clg%%t?o% the mogxhte of the

mmm“y§l§Lcabﬂ| rea§|ng e conducti v
ol §ST T FESH™ [ ABE SRS R thectarpebigpiorhia the frinsigeryddh fitpaiopfon the
d‘S‘i‘“c’at‘ﬁ@’e%‘p&‘@é?‘ﬁeé“c‘sﬁm} refighatihah isplegicfrecd isadiantehiengpir ocess i s
typically performed after conpleting the transistor
devices and prior to formng the interlayer dielectric
material, Le., after perfoem ng any high tenperature
anneal processes for activating dopants in the drain
and source regions and reducing inplantation-induced
| attice damage, since the conductive netal silicide
materials are typically unstable at el evated
tenperatures as required for the dopant activation.
Thereafter, respective 20 contact plugs are forned in
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35 controlled by a gate el ectrode fornmed near the
channel region and separated therefromby a thin
insulating layer. The conductivity of the channe
weagioemz74spon formati on of a conductive channglrade@t o7
the application of an appropriate control voltage to
the gate el ectrode, depends on the dopant

concentration, the nmobility of the mpjority charge
carriers, and, for a given extension of the channe

reiﬁlbsogh el@ica ech R ui"" & mn LISLQT oLl Onc m
e ér{?\?tvecté %] flgn ES 6 Gs th t !8 per AN arngiﬁr?s WF Eq,]thc charge

carries mﬁ"’f)fsfg 'P(gffépz’r i laftiﬁe sty ghtll‘eephapr@hrggqap, forQustayy@ by creating tensile or
cemprg@eyg"f@sz AEIRETY PSRODRNO 19078 produce a corresphtitng s@#En the channel region,
whichedsfits ¢ onddifive ehiamni &H\el@cﬂﬁnshﬁlﬁfo@@@dsﬁb@tn’é@e F&rrem&s(tof:ﬂﬁresswe strain in

the ch@rﬁl’zlf;@gimicg sthx@grld lsﬁli@o% lLﬁﬁFﬂ%ﬁ%&l‘Q‘g& Ihe htca\’(rog?lolesr thertctﬁr eprovxdmg the

potentigﬂg)r Gli’lhd[l(angk?]}{.. pg?orme‘g%erorflg ﬁrgf %%%Orbgp(l:lglrez}g]fﬂi iﬁ@] thaseatipneof ggpsile strain in
the chwﬁﬁ?géagsoif %Né’t“i\néﬁé, ansigion; gy imrngerﬁleptyonoﬁobthbe @hamnrely, a plurality of
strain-jnduging m(ﬂth@fspls ody beusal, @Ol sesP@Adi RYx A tsé@tMdiclr hdiGial within a siticon
base nRAN B&rdef BGHPide a ¥diked li}rpg Qn%lilrlaén?mder&f ﬂramgthE LGt Jm} Iln dher cases,

stresseﬁ Q:Eter?ali Egegsr QWas%Ogiﬁin% dlge ic n'haigép zﬁ% dﬁ‘h{'é F’XTP@G aB(H%? chre r%fiy ‘be provided,

possxbigtixggoaigwamg wlith &tﬁaﬁteq %ry'a?xeﬁwwpmqtga@@npﬁéo phRFY dnj evgp i{g:feased strain
effect i gie ghgnnet igigne Bhepstraiy-indicing squlves o klerdoht@butd 10 the ERNARGE R transistor

perforidne:, et s orRNBRatdh stiletlryd@d thé MRS i, Q&(eSnetaml:c‘iJ@?e Bhshﬁirmed on gate

electroti@@ﬁh drhi h@m%@@é lle hs qriay hg\ﬂzsal J g% f%Jin[ %lﬂuence on t eetot% satlmm %ileated in the
{ransi st or, I NCr ease

respeczEvth or'ﬂei %gmn For.exam '[?a a <

fl (f f( P C%qﬁ% gﬁﬂéﬁfnle?l stlgidb ma‘egz}ls f‘S?h &% cobalt silicide and
nickel g{icrdé,l fﬁhip hfﬂﬂ)&jtf gal ﬁs@glﬁ b W%iclm'y nb@tiwfectgtg@w:rasdumng mechanism
provideglthy dprrigstinmran rebadd diligemtreoncduci ok, sdpekdivaly siddediidars @nd the like.
Consecénkty, BN RAS QeddihBEd BHin binthé)trgﬁgtoxt &atRE Q)Vdege% Fhe QC€ ﬁte e%goyment of

wpmmkxaguﬁygmggggy&Hggmgf strain in the channel region
ot her cases, " 10 stressed material |ayers, such as

overlying dielectric materials, spacer elenents and
t R PrepoRistiscippie ipdirepsrddejeded metrois oid Bbwees tha: coydybinat it @Rst reduce, the
effects yi ohdor storeat elotddins faeht@%egosem conduct or materials, to
obtain an even increased strain effect in the channe
region Qher st waqp P sources may al so
ntribute to th ansi st or
‘iﬁi”%‘i"h’ﬁh@@‘t“‘sﬁ&w“%j SERTPESE i INVEGPEiR PHRT tirpvie b e Sudamiahding
of Somt rgecisiok e inkegion.  Thiesumeba@lis Sk hi Chaive @girans of hOkBRGnOM is not

intendeq) ati@n@l) BGF QS claRGlisAr @ My oist@ WEifn&atd t@&c&;@ °f ﬂxmntggvﬁs sole
purposeis & pga@ént &oﬁa@@&ncépﬂfih y%ﬁ&ﬁic@ ok !;]Sel pre uda l,t_o f?ut, !ngrlc r(lC(T!.lrE(? ?escuption that is

I S respective channe
pically used netal SI|ICIde naterials such as

cobalt suicide and nickel silicide, exhibit a
stdstlnthe adbjettemetr] disclskd BSS, is \Whdceh tdﬁi}écﬂ?@i&aﬁwt WShide semiconductor
devices afcludigd s:ﬁcbxeccﬁtafnﬂh peglom:.dmg Lcﬂguc ?Qﬁ@him R RV, t g%gpapc?é?ly T hased by

providnﬂg%%eéﬁﬁ%de Qvﬂerem 'fm en]d an ca§cigree (éf?‘lg %ei‘ mani ym.nat er

i ) & ongr oo Side, & lhta lslpﬁ)éldfdi ik'@at the metal silicide may be
or:tte‘ &h @a{ﬁelﬁfaf:gpd mapper ia\pélieratp |takb@fofcgn¢sﬁgﬁt¢oe offi devief requiygnents, such as
strain-indycipng jeghpeymst Wizth mag bexifrered odhethineunt oF hdie siedigl pay eI Th th@fespective
device r8gpk i It ihG phepsle, Siternﬁiarkiiﬁfaélﬁﬁgxﬁac{%onpgfcr I@lgtl‘éﬁiﬁlgnts rgag be formed on the
basis othﬁ'\sprsﬁ&Qﬂt thgﬁscb%ijztzgig'}figtaq sn'hcug: is ! se%c a‘i:{gnei.i et?a é Vg%[:twg%%téct Llf:l’lﬁoéts, such as

contact aii“ts 't‘éﬁ Gt © SR BT *Pn% figlegse ‘f’ﬁ’ fob%wewmifﬁemw jobgrcuit elements
with a wiging, gructae\/ Ry inGemT MESti]aWEN’EFt}(@&nts,Z&BFEk}:@thv@|s:h@szdhg)mcess may be
performpl @GO b:Bis af Spehipdsi i la QESHITARE Yin Qhiich B8 rbsPNEBRLLAR: Liflnents may be
order to provide a basic understanding of sonme aspects
of the invention. This summary i s not an exhaustive
overview of the invention. It is not intended to
identify key or critical elenents of the invention or
to delineate the scope of the invention. Its sole
purpose is to present sonme concepts in a sinplified
formas a prelude to the nore detail ed description
that is discussed later. 30 General ly, the

d]SCuSSGdI?ZSe
typ
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35 strain-induci ng nechani sns, which may be affected

by the anmount of netal silicide provided in the
respective device regions. For this purpose, the netal
ved bdogiyoiersof contact regions of circuit el enggtrgsiayobe:
formed on the basis of a "mask" such that the
respective netal silicide is "self-aligned" to
respective contact elenents, such as contact plugs,
which are to be fornmed in a dielectric |ayer for

subseq&a&ﬂﬂ%@é e g)qmeth%k lJc:ﬁQédq:po%sgIl o&lﬁernf Fak g:l{cede Qv ncp 15 automa‘imally alipned

with the xﬁﬂ)e%gwﬂt{x% 8}615011}5 tgfbtgtalt aim\?ént §f rruit:& Fl cze ubﬁmxiﬁ}ub%eé@gt nrﬁsﬁye éxstcd in
accordwwétlhp@?rﬁ@\dce(gqqultchrentsbaxgh as smn—lgcp;enm rng:gamsms &hithi nedegletessinpintaining
a low dogtyee resistante bdnveehthé R@edtios pRGE: idsen 6OME astit 840Nl Gie B cR®ment
connec 200244 (APCTM52007/ 019073 subsequent |y for med.

Due to the highly localized provision of the netal

sui ci de, which is automatically aligned with the

r eSpeee o ene A Yet ebpdineh tisclosgdhfisreing b alethahasmptiscoibrrigst montact
openingsig jag ingbdayemdiglectic mowtid c@begeRtrcuBYmdE ofahemdBir@iltor Aevice, wherein the
contact BEGHOE dAREE ¥ ki ht.o%@ﬁfnxx@%MAt&Ercgtw |tﬂe%¥§nte§:mm§ ugth’th%ore, a metal

silicide $5I i{):‘ffue@m ar})gH%!x &gthen%gibc?;lg%mmrem hy me!gl snlﬁzd% ex?engs ut'xt?] the portion of the

(act tainjn | ow cont resi stance
contact 15 e AGHIL P PL IRCDR i EmET etioe. BB coahy cloment
connectf [gdheansigt Aliside.el ement Sconnecting to the wiring

structure. According to one illustrative
em&@hmgno%xsﬁllu%@g epuggo%}xeﬂt a1 JTRL n&& GOMRAaS¢ : r?tpr:ses formmg a

refmcm;yonr;eréprl :grg:r pogtbo\l} oI’a siticon- &ntamm%ccingwtar'%hé E{ ae %rlf:zg' c?céné?ﬁ %rﬁﬁ&gtp&uon is
exposed i i GReming BT e P GiEraCtrhsIsIt hejeieion Freeipsis frsiagd botween the
refractoryj hefag e sitiaon frgherpbation ig od¢ractbrr e giabslicok. t he circuit

element. Furthernore, a netal 10 suicide is forned in

a;qol'a&ﬁlhé 0 pet Qlfoth%ngﬁ;s&a%% eﬂ:%hdnj;)&g&:s%ﬂéed \4"'??‘? L& ecrt]mctoytﬁftg'%fv:cc comprises a

cireuit e?eméemcemgedﬁz% ﬁ%f Flge}eetrg "@8ﬂ‘ti g&({ haélpgezfrréemt o?cssil:F(B}rcﬁ;gﬂm?grqulwé;gmpmmg
an accupigigieh el Gieids pagtionwtfahelntere e seomtdacttr debien@mbrisconeetd: Slement
formed tnOhet diege oV ingibriab abl @l ol fhed WG CATE BiGont o 18 BQER@ke siticon-containing region,
whereinl tlllclablﬁEﬁI@Ed Yefal Qﬂh@ gbr%ng ceﬁiér&pelrdaﬁgtﬂa Jaﬁtgc?}e o, a net hod

conprises formng a 15 refractory nmetal on a portion

of a silicon- conta|n|no contact region of a circuit

el enent, wher&HAE PAETEEDRAMINGES hy an openi ng

formed in a dlelectrlc Iayer Furt hernore, a chem cal

r o8 SETEHE MY Terpdersipdly BeTive rihe il vire fipsgiptior igkemisteaiungtivgl with
the accogipnyigpdrawingst ih@higoikt fe@rndécmuedrdetientifp likdpRmeas, MEtlhich:

sui cide. According to yet another illustrative

%Qg'xm&hﬂaﬁ%hﬁ ﬁl@glap %¥o§ ~sedt|o:% %“m fo nsdeu?cgnod{mtor dev:géedurmg the
] r}'p el e % enbedded i
ormaic SIS Ml BRI GG e SRS fpilisuatve erbodivents

m””“%h??%on cont ai ni ng regi on conprising an accunul at ed
nmetal suicide portion. Furthernore, the sem conductor
001G @ schQTREh P Bt ResGUPLAG o £ ﬁL (%%:pats S]IOQ’B m%gjgul‘c:QG t he :
dielectric material and is aligned cont dct region
of the at |east one silicon- contalnlng regi on, wherein
tHETlE SE it ATt IhestaRispdestop S9vicR Gne prosseetienel Wl in a further
advanced) i oufig witifpestage.nib@eitng reergdco plugs 2HiBRY Eith RESGRE BidufNatédmdttiilicide
portionsPRAW NGS The di scl osure may be under stood by
reference to the follow ng description taken in
conjunction with the acconpanyi ng draw ngs, in which
like reference nunerals identify like elenents, and in
whi ch: Figures 1 a-1 c¢ schematically
illustrate cross-sectional4views of a sen conductor
device during the formation of a | ocalized netal
silicide portion in a circuit elenent according to
illustrative enbodi nents discl osed herein;
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Figure Id schematically illustrates a top view of the

device as shown in Figure Ic; 35Figure le . .
schematically illustrates the sem conductor device in
woensssHsectional view in a further advancedcr/ysoormioors
manuf acturing stage, including contact plugs aligned
with respective accumul ated netal silicide portions;

WO 2008/ 027473PCT/ US2007/ 019073 Fi gures 2a- 2c

schematically illustrate cross-sectional vi ews of a
Se{fﬁuﬁs@ Qﬁi—ﬁkcgcgermag&}ﬂf gﬁsugtlér Lo@sgscgt:%x%l(l) r\;lgwsrmfta S“ﬁ%""ﬁ“ﬁ%‘?‘” cﬁvt% ‘f“ﬁ“g the

formalii &W?’““q"t%q “ﬂe ﬁtcgﬁf’?%‘ti‘ét?s”‘ﬁ%’f“al’“ & phssiaflugetingts metal silicide
layer ‘i‘féedtfé%?ﬂ“"f“ﬁ’ls é%?fé’g%toé‘i’f’é@I"U’Ftﬁg"etewb‘fdmebihamldsddlhuslh rative
enbodi ments di scl osed herein; 5Figures 3a-3d

soherabd- ﬁa;lzl{ebﬁadcalﬂiy%tstlca%t c@osé:sregr%ﬁﬂ i Sc;f ?rg(%nhcfonduftor devxcée d%nng various
manu@ﬁ%&&%@g%&g:ﬁ% %Sd)@&i\’e baé l{l(it:‘/ él}{%géfgcrﬁﬁtt déffcregf tll“id"dlpsd @rior to selectively

formxr‘gény:g §hc6:¥= pﬂ"‘?"l“é’r‘*’é‘?ﬂ Wf@fp@mﬁé‘s@ntm{ Elonentsaeaaling gd sthefhfgher illustrative
cmboditggnigiapdy net al sui ci de portions aligned with respective

contact elenments according to stol [ furtZer4
ur es '
| lF{lgUI%:t ‘{aaﬁ) Iséﬁ@ma%gm?ﬂgl%tg ta %émlcon(g(rzﬁorc O\H% dré’i‘"g rvar&éﬁlxine}étaw{ng ﬁgges for

SC[eCtl§e§( %rm:%g %caﬁ# Cet lﬁc?uﬁ‘giatg? d@e@é sifigige @épéscfcqu@p%/tofﬂr Athaqy gilusteative

embodfrsgiafirelesd hepie. | accunul ated, metal silicide portions
according to yet other illustrative enbodi mants

divaat @5 Gl ehel msciosed herein i ls suscept:ble 10 twr%*l mo%u" catlons andb eJitcmatwe forms,
SDEle'Mth&rnelwttﬁegéﬁgl%gcgb en ﬁlh%\ﬂglr ﬁ/ a\’fd‘r’ ex;fng)i)rféthe ilg‘glﬂ%clrl{f qrctherem described in
detail, qonggou d! rﬁ{angto?cﬁ,] Eqwgw ﬂﬁ%ﬂ}(edeﬁfé§f?“ gfﬁféwpf swlf’ g\aybo@rfneres(lamginended to
Himit theninysdoncl i prepésutam thrar scheiebun odescEdnkeg thdind@aiil o bdver al

modifig sl leghiblentt) Atiel&1a0d R WRMSihe sphi @ s-gop@ofg@%ﬁvg dm 1sQPhnea by the
appendBBdifhsn Oof specific enbodi nents is not intende

DETAILED DESCRIPTION OF THE INVENTION

Various illustrative embodiments of the ivention are deseribed below. In the interest of clarity, not alt

features of an actual implemensation are described in this specification. It will of course be appreciated that in
the development of any such actual embodiment, numerous implementation-specific decisions must be made 1o
achieve the developers’ specific goals, such as compliance with system-related and business-related constraints,
which will vary from one iraplementation to another, Moreover, it will be appreciated that such a development
effort might be complex and time-consuming, but would nevertheless be a routine undertaking for those of

ordinary skill in the art having the benefit of this disclosure.

The present subject matter will now be described with reference to the attached figures. Various
structures, systems and devices are schematically depicted in the drawings for purposes of explanation only and
S0 as ta not obscure the present disclosure with details that are well known to those skilled in the art,
Nevertheless, the attached drawings are included 1o describe and explain illustrative examples of the present
disclosure. The words and phrases used herein should be understood and interpreted to have a meaning
consistent with the understanding of those words and phrases by those skilled in the relevant art, No special
definition of a term or phrase, i.e., a definition that is diffevent from the ordinary and customary meaning as
understood by those skilled in the art, is intended to be implied by consistent usage of the term or phrase herein.
To the extent that a term or phrase is intended to have a special meaning, f.e, a meaning other than that
understood by skilled artisans, such a special definition will be expressly set forth in the specification in a

definitional manner that directly and unequivocally provides the special definition for the term or phrase.
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limt the invention to the particular fornms disclosed,
but on the contrary, the intention is to cover all
nodi fications, equivalents, and alternatives falling
we tdeg/m7atse spirit and scope of the inventi opcggisxeoiveTs
defined by the appended cl ai ns. 20 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Vari ous
illustrative enbodi ments of the invention are
descri bed below. In the interest of clarity, not all
features of an act ual in’pl enentation are described in
this rgp(mq exgme wi ||l of course be appreciated
hat™Tn th&% eve|'%|8 'ﬁ‘f“"’%‘f seqpfgndleiehdesiess wuph a8 predixn@iiis, ASICs
{apphffd?fle?pﬁqu Ipf'?p Fleagribme Pnths peg itifei cwgaigCicding S dRs BimB@ions provides
increagpg e icpal R5@d Ipk@wennth endeve| OPRESemSPRE hl&!ll Qacﬁ&a&eﬁsa?' 4C Reguced

dowce&ﬁm&ag&’@' ilmﬁﬂgiercomutzthut? Mﬁ&s@é&\?&ﬂe@&%ga pugh a c§r1tdrc]t§rr§g?] L & 5 915

dev:ceg gﬁﬁt @1}1 rﬁiethi\fb\ﬁ\ﬂhﬁdgress\,\é J)y %onwt%{)rlal rbegmgﬁgre é’exl' rzl:if; EEPesh dhe 9§Iu%ch matter
dxsc!esg 81‘8v‘élp6’|5‘ﬁ§n?t te@pxﬂv&r for mm@ﬁ,tnf, bié“&’}d}mp‘éw famnfdrming metal silicide areas in
respectiyerppntgstasem pivgmicdattciontatices, wiewer dnhgl @S Band) @ lod Hidt ediBince may be
obtainet) @ile] @kihdi@hef ind tah@@@vlexﬂu@ﬁcg bV Yot Khibide an r‘])tht:tj'})%rf(ﬁrl;nsnce -increasing

mechahﬁéﬁ@ gl“gthé: Q%rc@%ﬂﬁgr cfe\rng mSy E) guéxzdgr : E’cglaesw(? IPF rr%ifzglf)rén(g‘ean¥ 6dveme

mﬁuem..ﬁtpijthe n{etap’qm{ﬁle fygbﬁ r’.\(é:gmpls‘s)gii Pb@grogtayey@@w]@ghe tgtg} amners§ meld silicide
that is faqddmasrespocivecoM hgeipradp baymigpequrtotdedeeisch thwe hibh ansungs mE@ilsiticide
may b proyidrs esspeiffice kopdtiamatitrheOBdpyoti RN @nt&O re@idn §Rre0bw %%&qgs%mnce is

requirddNhiP ﬁﬁ&%ﬂﬁwﬂ'@@d& Q&Ms@reMJ ysugx%chltib §elc\i|‘n-6cgc§£m%nt of metal Sf ﬁ:de may be

l.e
prowdmglmh g s ! aahlstr:{aqwe :érrrabé)glmen u\&étam?ﬂé ng érg&;‘,sillﬁéle rr@y( bq: Hpyided at
S’”“'“‘{ FESY MserrAst ”é‘é%%{‘nﬂl’"é“’s"‘ Behlt heslizsd erevtien o fasevelstipneof mBhiesilicide in
specifigfoderies Artel nphbamhisved e thitherei mspediithdal BficitN B8k 80 Ghedads of a
respectivat @ifcin®h @askt @nitiBMkBosd: JBBNpINns oF e G&Heﬁt’w@ L&BL rggxo'ﬁ hdrgul:l](?wthh a
respectilB %Eﬁla@eﬁ ddeﬁg,ﬂgfde {3&1190%% Aé"@! g?’meﬁbn]q s<Pme lﬁus ranaeee%/qbﬁcpr{iﬁnsﬁheorfspectwc

n e rel evant art
metal s%l&de Pomons 'mp Lor T snbsta:auélly cenlergdharpyast f‘inlﬂﬁt p@qgsatfr cprgachlgnfeptp eqnpecting a
semlcqunE)tHr] c{eﬂg: "d?hd’f' ﬁv&aﬂyn%ﬁ@a]b@g@@m Eadh mgacmnuumd er 1I8daDPBlereased
amoun{pf methigHieidsikpidete donirdi ey @hhat rels:ﬁanlcﬁtv&nrd]%dcstaéatnb,%ehfgﬁicid@gnount

in othedtyea €AYk Sﬁxﬁm:ﬁmly%aﬂ:@d &fmagz D@sugsﬁﬁtrany z%lto chnJa% ? ¢ vcn?o al strate es. In
this wagf nﬁ‘e %E:@ QE métﬁ @ﬁl(‘.l& ag be rc%ucep n accH éj '8? H:gl? Ot’feﬁ g:wénf rfaat:j;ments, i?lch as

Sn‘ain ir (P rrean
1 '8'&"@?'@5‘8‘8“%37 °§1Rr| t? PR %Pf‘i”%‘a?ﬁféorm@wma speci al

def| nition will be expressly set forth in the
SPre Gisthice abliab Kiliéidd aad 4%3#1”{0511&%&@1@@%1%% Satelidhodr rgciug ifs Fh!: Yontact

resistan@d 16t sbHAERALLMPERIeLsYsu Vele oot Yrdh ef L.l on
tjplctqllgf I?cgmrtzdegn surc}:c 0( a)sleg{‘g ! Q%% %5}§§‘%§$§T§%‘ﬁ 1%%6‘?/ lﬁiegra la;s «
F por 10 p o) reﬁpeea(we cwtagrolbﬁ?ng,t siu&[‘aTSéidam and source regions, gale

As prev] ous
electmdg%?ﬁl %ﬁ‘éﬁl c[f‘ﬁ‘feveﬁélVFBC’é&\gal §xﬂfecﬁes qay @@tpmte@)(vem amABl @9nberent tensile

stress, vcha&lj play toatapsgwetgtpt@ @wﬁ'qs;@cth@@)apne&hg)cbfna:g Be 6Hd Hﬁct&!’:}dlstbrl']ﬁercby possibly
degradihg #€ perfoh@n@ NgabLAN %p&%ﬂb Wih zgﬁltxglglvsltr&ﬁ lxgbcﬂ:@ %Er&?zﬂéns arc provided for

generatiﬂé 9&1'&‘[’@% )#)é’]gfr sgﬁ’?‘%qs m&ll@ecdt nyQhr-:e}enﬁ: sHess g SE aln’idlClaf‘e nlg)f tng}ancc a tensile

stress | respectwe di: % sr S LLI ! an‘ent srst
‘} edltd iTeE Y PR P OIS Oamﬂy Herghei e itidaed Frysefigeraphic

configuggfonyog §}s dese pilieon d@\?ﬂ&iere%kt s edseiChIcasbTigs &k tresgeRfyt GidEncDiegion,
thereby sierii@@ydedcdigrthad8vinC &5 cdﬁﬁi{lllﬁ&’tthebﬁnsﬁgeqﬂ%@ﬁcyd l@éﬂxqgu%sc' §e§‘§li,ctwe

strain- n@Nwrfg‘%Mﬁxﬂ@n{sosQ@J as Etggslgptlwgg@ﬁs stramed gcmtcond oy méi_te'i'a,lscdﬂ‘ﬂ ach may be

proviaed WL R S Fh ST RTB T A FF et curin
m“mﬁ%WP$8ﬂﬁﬁmaﬁ%ﬁ§mFﬁWrE§ﬁ@éW1W@ﬁEGMWatﬂwwegmem@mmimmmmwmsmw
result ingapduend pfigietce whithenive®8sss IMIEHEEI phbdudabh €0 Bﬁerm&ﬂ dienc@ t!x%ject

contact resistance nay be obtained, while, on the

ot her hand, a negative inféuence of the netal suicide

on ot her perfornance-increasing

at e
semlconductor
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10 nechani sns of the sem conductor device may be
reduced. A corresponding "reduction"” of any adverse

i nfluence of the nmetal sfficide may be acconplished by
vepprgprivat el y adj usting the total anount of pe®fbon7misnrs
silicide that is formed in a respective contact region
of a sem conductor device such that a high anmount of
netal silicide may be provided at specified | ocations
within the respective contact region where a | ow

matlepmﬁzoﬂi@the%ﬁ%a)sﬁ)@[ﬁgﬁy laf%cxc(n%g lﬂllmg %teg:ﬁ rc[spect:ve dtraEnheggmeu[uﬁaifchmqucs to

mcreag the Qramnm ucmg etf[a:éemﬁa? reﬁpgct'\fg }'n@v?sd%}&rewh@rs%w‘?]dluqtrﬁtwg Gpediments, a
bigh ?%‘I@ﬁgfi ??atbfhwem@n*woﬁ@om'ftwgl sing| B treprtiquafdryloclly previcilg metal silicide in
respeatijvd qoptpat eeziads naly ||Lsn,|1’ay aflpBedpt Oxphch@dloailize8 pRGI.T i 0Mrad %ﬁdlele reduced

total 1hd¥@ GO RGhnt fneﬁéc%d chT]hHéxs maevta]rl ngf%reLEQﬁa@l, 5?%1%% gsoé{ulchsasqﬁchannel

tranms@Jrsan@ﬁ%W] @angmqg}s metal silicide in SpeCI
devi ce areas nmay be achieved by initiating a

respective netal silicide formation on the basis of a

r et thyeforedie laprricdatl fhontherpikipicai e su gD 6S@S dRESES Rkin may be
advanp@pisiyopRieOfo hahi@tof aSREA6 txdd(s@m@%ﬁa@zﬁt strﬁlﬁgld%g safr&y Qgch as sirained or
relaxcm&ﬁ&nawﬁ)?wt@x@gsl }Yogmgng(? qp‘%‘ppfbﬁ:ﬁa‘? eV{ce reg?célﬁlsl strfg sed i;réyerst ‘f?é spacer

In sonme |
e[cme?tse egxé 918 P:Ee, smci,ds rttegloutsimv éﬁ‘ed"éerﬂ&ﬁri“? &H%cmg_fzfécxt:r@y [jay be increased. The
subjeck g 't‘éi‘fﬁf’FG&Ith?“ gen ey dvocdaneblicontiaot cphugsvith sendt actide any
“intenigdog hyp prb gded gnmﬁubxﬁ{geﬁcﬁ,&ﬁﬁmm&k&&ﬂd’noﬁjEf\(iile(}&péﬂule Re@induced by the

metal chﬂfc:htydlﬂ'lﬂiy rRdhah b |c&§z§ﬂol§fhg§:ter¥‘dr‘r§4n!:’er 1@0rea¥¥h @‘Lr‘?ﬂe ot‘e e focal:zed formation
of meépgl%maj éﬁ& %gm%‘ 8chase% c!ey %1 nnﬁ rproaesT g%%qlgshtnafe?ur}gégspg:tt\é.nsetgmonducmr

rovl

dev:ces smf:x. F(ir ﬁrgp ?cé’scbféeéeﬁ v%es ﬁ:éfnétpl sdicide ppterialsgpay g tforngd igtanidghly localized
mannes, whergin ﬁtgyaf% ogqmg ﬁqh@q!qt}anprbggssroedlmoagﬁr Olfcidatiog po@ess may be significantly
reduced B trant dt Bbsk he ZR1IG F ORRABEkdL @ GOV LiPB&k: mask exposing respective
device SleksPdt RBLERcumtuied NLE B polihR 22! lérf]otnnOf metal silicide

may be reduced in accordance wt er device

requi renents, such as 25strain- |ndu0|ng mechani snms, in

Oil-ﬁérf: I:t ﬁh%f:@[lhll]aﬁq&twtﬁp pectryeq—l fovvhn wlcgaiuqor device 100, which may
comprifipg sqmitidererebased oha@lttelesicdti 166. d@naaduinbiekel 19 hiyClest@e@ By circuit
element haGuRRkbos- c%ﬁdnﬁf&h@&nb@l& reki s, \f/h?cqyrﬁlr RGuide ha? legspi?éaﬁ?é metal silicide

matcnarl @ﬁJra%I t@%&@ 91]: re§[%mvg QQgM?%?Qme GM o:cs:ev\ﬁdstratwe cn{bﬁazgeé\t the circuit element

stors an
150 maﬁa%present TS f[e?dn ?ljg t {rvf)x?tgratfhrc? ”be‘i’f“@aseo’ﬁ il@ﬁﬁdﬁ%ééatbgfcpp@ﬁg:’» fofimed on a
“espe"‘r“é%‘etﬁ‘ﬁ'ﬁ\‘}@l Bht Herhighegitomspargectt @ ctir@iini@ndn3ofliG ontaining
channel @gjpr09g., Tigat@nedQeiol B0 HEBcatR ek die re's;iektﬁfe dm\ﬁﬁdvsgﬁme regions 106,

whereid lﬂ'@&ﬁanﬂatréllonsll()b laﬁ‘d g@%mﬁ%d IE@UY(.% r@g Jn§ 3? Ley fo eg In an appropriate
sum:comwg cPfoz “rf}uc% rcc?:rrl}tu etseargesrtam a u] V\ﬂSt 1}¥1n mros con ppotpla ;r
Into the respe 6‘? ﬁ%ihrféf ?“"é’@ﬁ iR sgticopdygror lay

transterred
102 | BREEP PUET PPFLAEPS GFich fnhsew@w “pidsilisbyecetys adh aggermaniu,
carbon phgy piberfimivarrces fohaivgof the @@peich@loleyisnahi@headhlidhdi@Rakyer 102, for

instanc® tvitiaresfect 13 dah@bdd GeyPERGIR, &:F}’st&lﬁ@mﬁ{ LQmQ!{ta(BMA ol %eﬁ &r ng%gx%{oﬂetd Bective
dopant @orgéntrztﬁﬁ %‘E}} prBfM(p g cgf\blgi]teg watF %e Cflemlcollgduc%g Etge(r aﬁ%é@ degne the drain and

source refétons l{JC\e an§ th 8@5“31 rﬁg:?nelgzJ e Is%co&qugprﬁ'lygmiaz m@c&@np@@pw@mgumtmte
101, whigh may pongrgigseeny goaieeriastcariermprial fig forpinginweno tianehaiotlductor tayer 102,
In some fllysibeivk le@iBatNE, CheIBbsEANT 0 1 Ghil adple@iit Ofund J@%m@@ﬁc@or %ﬁtht'raQ:OQlch as a

silicon BIERK] horeid ﬁus, Lé!entncdnghc@r raggL&%fﬁxgy?g%r%scm am upFer Cport:?rr %}mreof In other

nIIustratrvg %Ebeogitmlez\{ti? ng su%sgrratrc e1 lr eag:r%ageéenbaacaxassr Watefzy 6\fngtf1>fgxed thereen an insulating
tayer, q&tcp 5}1?531@?%(}0 msplﬁtoréagléﬁqyg@rqne:t ktheputesate 0@ spebt dompised of an insulating
materialsqnvdich mhnighfoinahnes ke Byer SOIC ln BEMGIHEESHE Stage shown in Figure la,
over | ayers, strained sem conductor materials and the
i ke, may be provided which may require high effort,
such as additional epitaxial growth techniques and the
l'i ke, during the manufacturing sequence. Consequently,
a reduction in efficiency of these strain-inducing
mechani sms nmay 40result in a reduced efficiency while
neverthel ess i ncreased production costs are generat ed.
Hence, the subject WD 2008/ 027473PCT/11S2007/019073
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15 of netal silicide may provide increased design and
process flexibility in form ng respective

sem conduct or devi ces, since, for instance, different
wopesowizznetal silicide materials may be fopgegsion@onts
hi ghly | ocalized manner, wherein the effect of one
silicidation process on the other silicidation process
may be significantly reduced by form ng at |east one
portion of a nmetal silicide on the basis of a

the czrmut%{eﬁ&ﬁ ﬁﬂo%améﬁb%%§h Qg}ecrtr?cslgw%cltﬂb \(vﬁucg %\{}Ileq}?ubt%%fe%xnboda ment shown

iy of Qo RS B EGLE ] & S BRbMaered A eypnen e s or
passivaging pespadtive gepii giepents gidgypvisine g sstsivitiebnileet sorficel eopfigientidrOB: forming
thereonmiapimopniaty me@gotidn Steici@ire 3@ it CORBLIGE RErelRS@GuiCletneid, t

el enment 150. The circuit el enent 150 nay represent any
|co con%a ni

lerr &)H]I ﬁn ﬁm ve emr udbments th gec&xﬁ ]aﬁfféryl s wm;g%e fwé'e?§fn°m different

sem conduc
materigit S5P 1P, iy dﬁ’é‘t"a’l Iayegy Y1P.crhed “f?ﬁttié’}flc‘a‘PPr‘F"f‘P“b?"d@Fe it ronehuiel layers,
while qnp er mesect! PV Bayde ptosiddd, ¢fagics ttdageve thiy iaRSan aphrbSibe AtH WD layer
for pate b dicmBat 1o the t@ébEaGMthec%Leed?Samgs 108, é'si%m)émf J%Qﬁc%stﬁcnltayer 10

may b@coﬂﬁp%c&joﬁsﬁhc&c&oddg awrﬂ‘?ié ?)L gt !eas dpne ita'g?%) Iayern§§ mﬁy léc compnsed of silicon

niteid 1Iustra ed, g
idey r eEPECtd R?eé""a?i)( A f“at’fiY‘Efn‘OF Ay thedarer WAITEN bF Arovidadnvith a high

intrinsig éﬁ%r“ﬁ’?'@%’eﬁi’%w’gﬁ@@“ dfle chapyed ggion] I3 isfdpshed. &or instance, if the circuit element
150 is Birdpregmie: B ominal tabsRgr, 6k apaehs HYgkaRt alGh. inulhe cGRARRR ress i m order
to providRGl r&&c%%or@%sn@%ﬂu@&%a@m@g tr%ﬁ er SR l?tp 'ﬁ}r¥ @tax%‘[a ? é?staﬂﬂ%[aphlc

confi gLﬁ?ﬁlgl( glsﬁ g;gn ased semacbndl\il\é{?or lia.lyer 102, it?é}%tﬁ)g n\l;]r%é!alfc ;Iﬁgsqu sﬁas%‘wmponent
in th SRR 557 Mo R e cEed Bt rvoay@frthemg Singililse pities srpritdges spurces,
such asdlegrsideiball seanm strictwe fL05s inhyi te @rRVidéOn addiist @RBatiily @ further strain-inducing

sourcesS@MA € GRECEPaybrayger 30 102 may represent a
silicon-based nmaterial which may include additiona

?gpo en §uch er mani u carbon or any ot her
> semlcoéi uect’cc:ur ee S lgfasé waéxt g‘ ﬁuﬁmaw@y &efgfnreé& accordance with the following
PrOCessE a?ﬁéf:fr@‘f*cl’ gt hoybsgfte {Hdagemiersd thactbore thayjigpa-b@@ping @miconductor

layer 192ngp@pee prictskes fog 40ieieg redpBeti@ORRLEGEdiovd oY circGi diedlefls, such as the etement
150, oriCihY 8dsBlok Q@B Sotdk ﬁx?@t@%é Q& sﬁM) uh@onlbkn%‘t%n with foxmm%j a respective
dopant pH)r{' tehﬁ tl[;@)rre%bcn@c B:?lgreec Fﬁ%ﬁne hm tlge gﬁs:g 6)%3b!&f58|;1:sllegyt§¢thmquab

e I s est
T*“*‘“’%ﬁz‘ I BERFIHE 1Tre At S e rEive AEmEOB bmisit [y well-
establishad gmpress tpedgivon ikBTing Thencsk rkidond aeioo Medosioar prd@aes MRy rddfctive
patternifDdere theath GME tha gBdStdal 8 andihe éaQelnsuﬂM%h Gober T§Yas GNP MR €the drain

and souﬁ:@ﬁgﬁ@sﬂﬁ)@ QE)J @tdgﬁngcac[nrtﬁe%mﬂﬁtﬂ%r dajzail spgl Et%ct re I& by ion implantation or
em .conduct or (5 |’ I)’TE

other proTef.sesefar mcorporatm n% stéad rg}%pﬁ?tg)mﬁ&eﬁ%r dgmlﬂ}e é?gémsll@ﬁ_ Iﬁﬂ\?uld be appreciated
that ‘“ffhé“p‘f‘*é‘%ﬁ‘ﬁ"e H"‘Btﬂ YePSTE REORTTE TP PSS timaitstncesaghinaisscaiconductor
nraterialgij [he dgin agishgteratons 10%M@oeinnr dhe 1SeRin6D Rgite 100y depeddhglon # Jevice

rcqulre:lTié W?:p&ﬁﬁ;&@ tfor%g‘ Emgrtra%&| f%ﬂuekmne:,mm&d&drktrg&tﬁ%hu:on/germamum
materia incQrpor O T8 so rc atons on a ¢
aterial )H'% if @’Itplj ytgd & ';] d e r_g (h &S t?eo ﬁ%&fl \faﬁggﬁb&;sﬂxe beﬁicctwe

sent carrier
ep"amf%s%ar Sf‘ﬁ“ﬁ@fs [Pyt P'B‘ﬁ%"ﬁ f%fgcca"eg ffvﬂ 'e %ciaﬁwh v 8t or  ( SOD
configuration, or the substrate 101 nay be conprised
O#ﬁﬂeat’baﬂpﬁﬁdghl&tdrd'}@lnégﬂﬁE Rkl 100Rvh R e inEBRY r@ﬁctfv@gr{xgaquxro&%es a

resmch%ﬂq QPQ&%Q be 110 c? ho% Wé‘hg é%ﬂ%‘}ﬁ%ﬁf agct éE glgsf %fg%ﬁre detail

with refs rﬁnce to %‘[ﬁs% g?él{ Zlh%lﬁ:f llii%retwﬁﬁvb%iéneétﬁﬁ%ﬂ]agidm|f‘ ppurg 1a, the dielectric layer
109 may p%fog@efi,r ﬁotmqtzaxyce P the) Basis\nfy pledmaj ephatde chicinfeal stipoa tidpysiion (PECVD) for
formingehrboleisnme néichsiop wer MBRYWIBRICA RGN ARIRLhAR, d Resirdilddrd3Y Bfinsic stross
dielectric material as is typically used in advanced
integrated circuits for passivating respective circuit
el ements and provi.ding a substantially planar surface
configuration for form ng thereon an appropriate
nmetal lization structure for interconnecting respective
circuit elenents. 5 In sone illustrative
enbodi nents, the dielectric |layer 109 may thus
conprise two or nore different materials, such as a
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processes. After providing the substrate 101 havi ng
fornmed thereabove the silicon-containing sem conductor

| ayer 102, appropriate processes for defining
waspentiiwe active regions for circuit el ememca/ussuchiogs
as the elenent 150, on the basis of appropriate

i solation structures (not shown), in conbination with
form ng a respective dopant profile in the respective
regi ons, may be perfornmed on the basis of

may baRlolidash abbdss Bﬁﬂprﬁﬁﬁ@]? 'a&jhg@ri»; th(?x@spec?&%o%&g Ea@armet %hﬁexg Qﬁeq'ger 110

may b@ lfo@rﬁgdr Bgﬁsu}n l‘gtﬂcg basrs of agwpropréaéet tgc‘%il T‘”§h‘°’e‘i§‘ %P'&% %eggty pIasma chemical
vapor f’%’(‘f‘i‘l‘i’?f"cf’&‘e@msi)‘ﬁf}‘f ‘fh’&l"ﬁ”@ vERERASPREReP s anhinse cpruifabyapor deposition and
the likgedsppading @ribepledeass peccanehuir@spe CNixY e Pathingy 10D A Gay be formed on the
basis & &qlu&;ﬁﬁleﬁedﬁiﬂloér@hfme(thhﬁucg aﬁ%.&h@&&%@ﬁ gyelﬂf% n@? gc Js@lefo tx%llmg the

corres b @dic! roc 4 ope i e
ﬁ&‘&hﬂ fiid P e@%% JSQ Tﬂé g 3%@ 109k|e 5nb R %é’sﬂ‘igldatfo“t'?f‘ék in the

ce regl ons
subseqélenlfl %roc.ei;sl 88 B\g& é\rwig:g rrca;&ct.tme éOCTUBnCWB(? ?fﬁcquﬁﬁpt% ogipli spigidgportions are
formedyip Fréectiyp ennied srsignsfabigned 1n thg oproinget 109y Tausdidsporideh askoxadiiensions of the

‘openingf ¢F9A @adf, O sehef ilRdtiagye tehBodiR@isOBS selddBd sd bs i r@}%ctlvely stzed

accum@PRY R6hiai18de ?3<Qnon§ Iﬂﬁlt ark Hfatleh? cs{ri‘gt'éc? (o"§ k a;bganpglﬁ%grresgondmg to the

rcspecﬁ‘\;e%gc?\#g?bﬁgp cér c{‘gl:"usaon re{ageld stéel mcfr»ﬁ\set H@Ot%ip‘tﬁmaﬁ&mbod;mems the
opemnngﬁAngayrcéxchwgy PO Ha7esFve iopenses bolervpstchact Hearenie therein so that a
correspopdiieom @ Pf actepiardinmgl ohcidchertidevh 0@ clr@d WieheIBIL Soreds@is to the
respecié @ik @lemb@ or RudSs@NAR BImel.r ansi stor, frequently an
enbedded strained silicon/germanium material nay be
cor e drain and source regions 106 on
| R Sr B R RBr P o P Ve Widiet dyinedd manufacturing
stage. gﬁ"éﬁmﬁhﬁ fft‘*@&*ﬁﬁloaflﬂess 10AA @re degvidebwigr owreagd dapt @spec titang down to the
respectiye sigiton-comeitiigeecibannel repiegl 0N id OF #1udBted embodimedftb @fe o 53at<. electrode
103 an@ Gﬁml-aﬁntah@gmttcb%gnmsabm th@x@@l 2AHhE ﬁ,sp”e&géz %éct le%%hs I\@gé: (":md B8 in e

rain ahddCluHd €. f.eS % ve}aaepccr s, @ [espective
crin sl D B oF RG] S BBl S i oo sponductor

| Cl
device ?‘FE? ’%ﬁ%ﬁ%‘%@g o a&sawqt ?/‘ I PH%%’E!F fhiergosproptest exiekst! 80} 1OAF tidn receiving a
rcfr'\ctqréfngplélﬁ:@en tvherfh thel hegneRa- 2ehay lepresalt Brapprbiiids tlatp YRoess, such as a
sputter eDE@6HPNS che@Bal FRIOWN, ﬂaiﬁm&h@%‘r@chs@u and %bﬁt!st%ln ﬁm@;t:&f{ Eor mstdnce a
refractdrﬁ)ﬁ@tﬁl A@%c'@%s&@ QEQHT&E'?@J Qornta!:tq'g' tio%p (I:&C ?(piCt Etﬁ\/%)w’ fof a Sputter

deposxt%a ]p%ccss wp her 1rhan amila? h}('é%l g? %8 ﬁi\xé/u%gtfo&\ Wiog(isglg{!lyl bﬁy%’fi @@ropnately removing
contamipapts B4t fay %&e B5Perife sl @1ty peskyding iproesss scqucde i stehéhe the gicle @opOfiyer 108.
Next, ap ppareprige depssitive sSces\iidy 20 Q8ADR:A4T 3IPEIY dISZkdfBdik Q:l:% mBRYon the
basis ofl@hidA b &Vﬂeﬂﬁ@lm&!ﬂ sitihg nh@%ci, Brmfi inURRERRS 1Jc n@ldécalqj.’» sting

t he respective process par anet ers. the layer 110

R i nstance, on the baS|s of any

p%“r"eo BrSFfswewi %&'Hlﬁ*rﬂffu e Saerusle RTEH Uty predstraanfucturing

stage. AHBPYTE B rerapie ongemee $09%i no be Bligh with moepheint: eradienhadli 12, such as
nickel, Y@plo ritadiepO®hdsie) Plati PGS BheaB AR Qﬁ}dcoﬁbﬁmoﬁsa{her%@p A the embodiment

shown, dﬁﬁ’@r@ét&r& Ql&alanijm!im pLo'vﬁe%’ snaq{?a?ﬁg keg)gct{gp ?Ftergz%i @E t(a:r?g be Bugstant:ally

mpie £ lel"f:. q m I I

compiefly S8 kSt FERRD TonstiG s (ARSI N B SYRERIABH: 1o
other “Peem "dﬁ%‘sm%ﬁe‘ﬁ‘er“ﬁeftah l2epibegraided @yero AMBpanayy e tusepkotive
openingf P9 Acgnteinololvbvag atitre aCuififmes pasl Jdehail $OLFEOPE FroBdc@bh each of the

openingd N @RES Srder [ %n@ﬁ%ﬁbxﬁ% s&%ﬁﬂ%m&eﬁ%@? gl 390l are substannally aligned

in se rocess sequenc

\lmth thesxje plec?l/ dlﬁgrlm%p l(gﬁ and mayl ngxé ati:fsﬁ w re ecétggcé atar& rreg:&)est {S)ﬁ% P’ﬁ’t EQHJ (Figure
b) Ttﬁg‘wg{; mstﬁ hE re&@ct%?\fl?ldll%mtalt@ rfsmc%dpqnmgsr l@% oest pe\aecomplished on the
basis of@ghtvglcqstatri@lg{i Grwiqedsi sgetes qﬁuoertdh:@slmpﬁdneﬂﬁgasva]:&giéposn—rcl’ﬁlL{SVD) and the

the position and the di nensions of the openings |09A

may, in some illustrative &nbodi ments, be selected so

as to obtain respectively sized 10 accunul ated net al

silicide portions that are spatially restricted to

areas substantially corresponding to the respective

openi ngs 109A, except for a diffusion related size

increase. In other illustrative enbodi ments, the

openi ng 109A may concurrently represent respective
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30Figure I ¢ schematically illustrates the

sem conduct or device 100 in a further advanced

manuf acturing stage. As shown, the respective
vopans/mys3109A nmay be filled with an appropripat&s2007/019073
refractory netal 112, such as nickel, cobalt,

titanium tungsten, platinumand the |ike, or any

conmbi nations thereof. In the enbodi nrent shown, the
refractory netal 112 may be provided such that the

like, de@BPRCInI t)«(eﬁrna(t)@ﬁlmhﬂﬂzﬁan;ei@sgi%d m@)éwﬂ%zﬁymgsgaave%epol{mon darouedures for the
a resp e

ma erlgo lu S1UECT !l ed or ex
:1 Iggfﬁ%fLM1£ Lo%erur E ¥%¥mT%§mﬁTgﬁ@%W?ﬁﬁmT%ﬁ%@’TB@ﬁmmW
el RSB B HET Vi P el |“\?é” ardtivrent B fories fratarial12 within the

openingy Wofmy be provided so as to only partially fill the
respective openi ngs 109A wherein homever at least a

mﬂéréﬂéépowgéﬁﬁi pr&f: égpdt 1%{1{ be HJ orlnt.tdr{a¥16: tFna é 81}/%%%%5{“2’{ g:éa(r:erf]ractory
metal QIZZ ang %\e Lc?n 1a‘in%di i élw ceﬂimé Ir]e§1cnil_s:I_ISJGC WIRPE h Thi gneal process 114 may be
°°““°§‘if?b’§ t‘*ﬁﬁ’f’ﬁ‘sa‘-lfltvnpaﬁr’fg netugtittsotah @ deespe ol fnellyQP RIS of respective
metal SIGBIApatiehs MY Thow, dﬂaﬁefntl1ﬂf£0nhhﬁneﬁ§x$l&ﬁ£iciu¥ﬁc§ 995@9&51&1% £ Psiticon
into thd QfﬁQct&B ﬁketéhQ?nQdé Eﬁ}gﬂ rdgarlngld f‘or I's%ee:fl e!i L FO ncgs temperoa]:ure SO ¢ %gt ”f(f&ﬂ"‘ the

pomonrs qf]’ar 9} &gny be coi‘xtroll!fﬁi oa; the bafx?] %n magrggﬁheo?rkc\é%; ! epor relaxample respective

€. acco
c.onw:rv{%n?/ rateset'g;t %EJFrFlgh%fd’“tC@& HWPW%S areqypd! Hst@gshscp{qt the pbove-specitied refractory
metals, dénp)@jg Picpnespatreditc abky e apdily d@ipaisinitie @akis SEMER)meat@méni@nd the ik,

Thus, MEhARBHDDIA LS R@M&S&Q@%@ 19 QZ&%.’!!I}/I i&Q!ZE{‘j %99 Qm: Ekq?g%ﬁq lg Saay be
formed TRL BH Ap@lop&ﬂ@fz@gbt@[o p§)t/ dgée (%SH’ d con?act?haracieﬁsgcs&ﬁxtl%q,eve&flelefs_[rzsmcun;, ;

procedures
the totdl § %%p Uil cg” ghesme ézg]gléct;cl I11111": %Pm%ﬁfﬂu@e t‘eglélgdg% fridyjlee sg'palequede 103w a
dﬁ"“d%b%@“?ﬂ@ﬁmf@ﬁﬁﬁmda@§ﬂﬂw#m¢M% refractory netals
specified above are well established in the art and

MAgter bR anse gro&z@sf 1 lﬁ %mr&%& oqg; tﬁé’ r!éa?Jrlal;‘l%g;gw bte gclmoved to]ne the bas:s of

a selcc@\p:eewh l}%%esg'qg A‘e véll estaghsthed in thc art ecogve&twé?hs&tgflanpréﬁgﬁrqcb nAfter the

I'tT al
cemow ’P‘heé‘x‘*'r“eP? 5&‘{ &Ff“%ﬂtf)&wi 12 e ISRl et et moclust he
material ghapieaistiep piitleapetat Bifido nstich® 61C,in £0BGEoce MR dARORAreMnQC BS Sstance,
the anndal dquamy | beng 0nhgried dnﬁ@pﬁﬁhatemﬁ)cgﬁ§fo§m%alty§m%ﬂqﬂér ta%rlgade 113
and/or @GRk Q{Q:r@c?:o%u&&nqgthg En@kl(rjk‘ﬁm&??ls maﬁ%e fleiS:TfQ icrrhigi;ani,e by formmg a

f ct %
d:s:hc:«ﬂ amg ﬁggzﬁ 'It E%u;{ie be g nﬁ?recllateg,l hoc\’Vﬁgf él&_t @F {PEOC§SE ém 3yein other illustrative
embodn&;& v &F s”P%ﬁ“‘F‘étaé af Yusie B4e| fmesh pogess ift igovidire thesipiat nwel silicide

configiypiienghd &t ddjugring de raynalbebitietierod ned for a specified

process tenperature so that the size of the portions
s.on duration of

]-!Jt %thngMu T emno i
- the l er[:} l$ st Qﬁf‘ K]? d&%ﬁg e ma?e: lal ﬂ:z w1t§1 FB ghgt OL}wéng% 6(}?\//&6’?%7' baﬁnamtamed
aty may = mntﬂ/eéil (}Intt}y; bﬁsfs nﬁ?r@ré@g@n‘?t%m@psg& t¥etess chgmdcalpedchanical
pDi;Shm& ﬁ%lﬂ‘%‘hﬁe‘d‘c’f‘%‘f‘e pHiakipheyedas g padictivegthterigfisragpoiv chilbi@lements or
plugs to| iy fotradso © asesnect @SERGLE danddb @;tﬁ@-)@lr}?}@ sﬁ@@@l tL Xe formc.d above the

dielectri® Ry 69 th QR ﬁ!b&%ath@%&dlgigm; §§‘FTIEQE9€S not 5 ?Lnglmaye‘.h ¢ grovi ed at sidewalls

T
?: t[:je c:;!:eg%% rﬁ?’ /bg%{"%r toq]i: depogtaon o? tireg refI Vtoryd%c&ﬂ ' !2 ézbordeﬁ@tpéwenéqnpqecmg@tion of

© del PR BT 91 ey g st Uhvien vappr opriate e or
respectivegorayt ¢lgmepy G thieptnives, phes ortedrenait: a0t righa il @;Fpko%xt:dt&%nduotwc
barrier Rl they bB G¥iRdd] REMESS: Jn@i&tbﬁéls(gf 's;ﬂger ﬂep‘bﬁ%n,t \9101%!11 a rgxgecuve 68%%18& the

bottom df Iﬂﬁe o%]:n@ I0§A lnk_‘,cl])e rc?nroved on tha basfd’églf %rocgss d ég Ifo[r g)atar}cg)w re- sputtermg the

10
material g9 2% f’sed'ﬁ ‘"“&%E%enﬁi“ffg reé‘ﬁ'“‘t IREC. 483 cBrereriquiticarfartts medf ti@nmay be
deposnreti pﬁéies&ﬂlﬁté alfforpfu@dl@g'gﬂlg_r:bﬁ)cesanm-bﬁ 8AGheths @ativeDmboRf 1iheway, the
material 112 may be renoved on the basis of 20 a
sel ective etch process, aslare well established in the
art for conventional silicidation schenes. After the
renoval of the excess material, the anneal process 114
may be continued, if required, in order to adjust the
material characteristics of the netal silicide
portions 113 in accordance with device requirenents.
For instance, the anneal sequence 114 may conprise any
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30 while the layer I I2A may be renoved on the basis
of any appropriate processes, such as chem ca
nmechani cal polishing (CW) and the like, if the
wmtes/ihahzi s used as a conductive material f@eT/us2007/019073
respective contact elenents or plugs to be forned so

as to connect the circuit elenent 150 with a wiring
structure to be forned above the dielectric |layer 109.
I'n some illustrative enbodiments, a barrier layer (not

sta ue 5 t ift The réSpectiv, st(,eo(c::)nm cgjons
l;:t%ﬂ}@ﬁf%ﬁ E%M p\% ]ﬁl)iE Q:Vflsj%gysl% pirogzh]g@% %p Qt F P fu )t? hﬁtgé’ 106 and
98 Rl ine i i SR bt i Brie E o5t he

dielectric material of the layer 109 and the
r efipae tld sohemamitaly ilLdiZies WhgNvield 610tha SenficofRREIUGL LV )0 accordmg to the

manufFBLSzis@de of Q{bw@mri"%ﬁﬂ@ g& tNhé{@n @cg @ttn%knc% f erUcttJ(r; ’e: b 9 ands the refractory

mcta!n;;i? ?fco)sﬁﬁf)rop ged énotﬁ%%{: c:;l‘ \? eccrlsagtr ?,l?ngPt 11% é?}w\g‘,ﬁ lqmﬂ% lhrs &s;ﬁ:etare nccumulatcc[
metalfs 61 1de[ g.&aa%lclé mahbetpﬁcéfzdﬁszg fegpegfve ch;lg:pxtse\pthg@}g@gp tlgctprie 103 and the drain
and sqpfreragions HWordetlspded bvibe ‘pidtidaionmak” it e fdad bit i Paddinell liGectric layer 109,
As is OpRAIRGFighR94 tﬁmysebﬁno[uﬁmyr@gl MHdial, Bgn m%lltl&ls(?§3 Inn/qye positioned so as

to be Qféﬂ@cﬁ§§1 r-lssL;me Q)gta(!t Qt%lhc%gctgere Co{cmdmg tlow co t"icgl Ireélét % évhereas the total

amount é etal %0 tgose 1 conta

TBb G 5t iR St boneisy SPYAI DY e o sy porion of
the drﬂ%arﬁleﬂ% Felopeldo ad theexetiichald 19Pehorte signdbattly exdfiaad, tHaeby also reducing
the effort 0 Cleemea gfligkiR)on biBer GONE bHak@EHsAS, sERSES R A 1RROME! relibh 107,

this way, the WD 2008/ 027473PCT/ US2007/ 019073 st abl e

an}qgubé Qﬁlrbém.ﬁmarhd qﬁilgml“a}ése 1§ slﬁlsmﬁ:f) afjiu?]?rl’?ﬁvuiﬁ ééq iaﬁgurrg}%é!ivgﬁxe?gd %g‘gfacturmg

resp ective
g § ?fr**ég f"haé‘ Mt pie pRRtofios tim high e gty etk Ha e een removed and is
feplﬂcﬁﬁ( Al Cb)‘?:ﬂf W‘hﬁ’ed’ésqnﬁ@dw@@ﬁtﬁa(ﬁ or@k ®femtrGpectie gehtRt dicthents 115 or contact
plugs,S€ hepddl aat g dulpbddSing %ﬁ&fa@h&@?r&'&s@%eﬂfm utshrﬁf%y be applied, which may

includ® ﬁm&%%&{a%ndﬁc‘éyé bg:%erjtgrg (90(% Chown :'E_gen ulred W tFa Sil V\j"%urent -d(ﬁ)os:txon of any

stage as ‘sh
ﬂpprorfrnte congthcii}\écnnlnate %&l suC ﬁgn%ﬁelé FRPEF T SoRPE] aée%,rdlummgwbth«tlpfé Thereafter the

further, @’f"feé‘;éf‘ﬁd’i’%)’ tﬁép:wnuef 1[}2 foirfing s |of xr]g;eovqtqﬂeghop frytila dorfotinmtDf to the
respeciveGondcaddmeeh eyent , are not shown. Thus, the respective
accumul ated netal suicide portions 113 may be provided
I 'boﬁs%ﬁ]&%fgt (\3/ %rce@glleré%h r C Vrgv!:dlgql ?p ! tgrhc%a ta!:eg%ztenléere }%} %%gseﬁg}hesiocahzed
meta! f'Rcéd“ Tl R IGH sl et Y &t oped pratiedt wegnventional
strategigh, & @et thi cespeajre e GliciddpotignseMB dep textériamphi gidrig: duld:pwcomammg
region$ 16J B3,S0ep @ bUNobvetfondlBisah, stibd thfiisf Sr sBHG th@ﬁ:egﬁgﬁi i’?@ﬂrﬁcnons in

the reg]o]agwﬁ %y b%n%ﬁ‘nl& Jc&'@&%?tg h@ﬁly lc)%egizedkgjosqmmn%/ofghe rﬁ,SpBthle I?netal silicide

portmr{s cor?paa‘ré:% lora étéblstgz}t%lﬁ g}tmw% g’?"g‘%g’h‘f’?‘fé’yf“df ﬁprogiiﬁﬂ u‘httxc c@fverﬁ@fx%pewcm
suicide, which in a conventional strategy would be
f Ofitedeace os8aurd @a-BN fithe ilBkifafi@Cmb@Rfidnis 3N A BehBschledi iR which a
substai @il SOURCE (8P 2 nﬁetal Qbician %a& he igﬁleﬁa [J%l}le oLk 3%§g ;legp%ﬁtwnqé(cailzed

aceumlnfﬁedsllnggll $ cﬁﬁggrl:%s ai escr%ed’ 8veon 1e 5 bé%ar?’tglé{/?oergn%glg metal silicide may,
hovery et S et e RS S AP e GHbPiGR norderto s
the towg] pspuplrpT DET silidiBFh epogrdnndenvits ddviermtiiicabitsyasispebiBaitabat.es t he

sem conductor device WO in a further advanced

H'f: @&&Mamuﬁh\ﬂgﬁcsggw gog?uct%r tgevnce%o "iCJa mgla_l_czu an E mﬁlg é‘ﬁo which

sy R i SO gL P St P fsemiconcctrcesic
100 a“% &R tret lomentie Coutauinty, orsrbelive tomfoumimof Bs pRGt ¢anent 250 are denoted
contact elenents 115 or contact plugs, as required.
For this purpose, any well-established process
techni ques nmay be applied, twhich may include the
formati on of a conductive barrier |ayer (not shown),
if required, with d subsequent deposition of any 20
appropriate conductive material, such as tungsten,
copper, copper alloys, alumnumand the Iike.
Thereafter, the further processing may be continued by
form ng one or nore netallization |ayers for
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Wth reference to Figures 2a-2c, further illustrative
enbodi nents will now be described, in which a
substantially continuous | ayer of netal suicide may be
woremwaz7pnsi or to form ng respective | ocalizegetiuszon7019073
accunmul ated netal suicide portions as descri bed above.
The substantially continuous netal silicide nmay,
however, contrary to conventional designs, be provided
with a significantly reduced thickness in order to

by the ﬁme R&E‘en&%tghseext:éat @J the {1 Hf@;t b@rtg an?’tl%teadsolf‘!l cil ’dﬁen!:e for coavemcnce these

%% ice requirenents, as specif
COnmo%b Sc"becnl';fgsure 2a schemati cal | y illustrates a

sem conduct or deV| ce 200 including a circuit el ement
250ntrangti ¢l destry 1h@Avie deudasioamntay abrhyyisd hiehis @aRufacturing stage, a laterally

substarSifRf co @it mam sﬁ&d@iﬁﬁyﬁﬁuﬁﬂn% B2k Arf&n }M &pGer p%&e&’ttha Bpective
C

s:ilcont:gtﬁurﬁ%roﬂg?ogp gdé%u?) EOBd“e/ly (!h mag(repreesenp%?%\;gfe Iurl a fso*rﬁlécgrlr&gtand a gate

nsequen nen
e[ectro%ar :}s éSLP-l "’[V‘Oéﬁly Lﬁ‘fed zislorefﬁ)inéce &éf‘ﬁ)‘{e‘éff 10 Saterally substantially continuous metal
silicideJY@rg 0 27 ¥ESPETA4SROY TGO bycatt ecndainme n@fcen@me@ection, e,
the dir@li@NBrpe@KGIND the Afawind Glafd df $taudizgll dbro @icRBtirdlregidn 206NEBLEAH case in

convenﬁcfnaiaadva%ced senmm:ﬁ@tor ctcgges %HXI Je%@c&l@e m(;tf!? gi%cgdecrggng?:foﬁed?gié and source

esonsf o s CRRLGR bty HEYP oo o o e e tver 22,
mdwatﬁlﬁlﬁwgﬁaﬁ P‘f qﬁ]@ct@tsg@gcantgr redyeed Fcarpppsyd to Gonzqpiiesplsinttdzms, fjrerein the metal
silicidedayert?Rhoousrasmt adlase iz Cdil e foayeBfing:2Psci fiadhacd todiByiviBe Since the actual
contactir@istame mh)rbeaﬁﬁnhtﬂﬁt@trby Bz@frihﬁ]@@sp@)&ivé J&&mﬂ:@t&p@%ilf‘é&l metal silicide portions,

as expleﬁxlleld H%QJ‘ thg QJEB fmomt lagmeta?gfl c{e]s m t?e [ayeraﬁg may be s%mcantgv ff‘adﬁ%d glomparcd to

respective source r
convent °§?‘ de%ﬁ“%é‘eef%‘a@w gyt f%l%ﬂéd@ugncws%*ﬁs%ae fliereferistios, such as a
strain "F &F ettt seipn 207 [red He ke e“owf@mpiﬁ it atverd|apyicsivBshanttical thigknoss
220T of A bast reblSilined 220 18 kangd el zlpa;yﬁﬁmrb@ 11 ®nrh @ r UREBHSERReks BSing a

gate lel\l%thnﬁzt Eﬂl FIM Q:l g«?hdrs@éﬁ%f extJ]@Ju oaiihe gﬁ@é&u%&@o‘n 9153[:3;!”& rgateqy 50 nm and
less, o@eok'eq‘ 1aV\Als 111anu ({turm{; stagcd the lﬂev’zce 28? g)ﬁyecoglpnslgl tﬁﬂeéecr?& layer 209 having

perpen
formed BB TG EETE 1Yy Pl 206248 Pt lemBasEe e Ye contic
openings §n yren teitarniad reepevian petbns eiiic oR dlichebntaeigi (eRSs RITChHAING which
respectif @SPRE fel MR aRL 1 forSdi b6 hdGidih €81 iRRSsed Mot 8 fheAGh 1S QULGE
regions and gate electrodes of field effect
%ap3|stors %e a thickness of the netal
1T crde Pdyg ?Umg5ﬁﬁ?€%ﬁ§d“§§¥2?b*”mﬁﬁﬁ’ﬁém§€1ébféﬁ‘zm
5“"&"3“%“%}% %d@‘amowm Beu bt onpariedy tepleon wah rifamed o the device 100,
Howevg qoatteegh @8, deude 0@t Haltandi tiadideSbhieC120 6hal 8Y BFmod 200 R Yorming the

dielectri Q@Er@@&ﬁcﬂttheam@ﬁy? ﬁpp@;B@ly aiiﬁuLtE(péllgﬁaJoQ Ruﬂﬁfxés Q(! AL Bom thci matctenal 220
with theScQﬁl%!l E Jci@ncssgﬂﬁ“e F%r ]ﬂ%plileposeead? lly pr?v: angth dlbain 6m? sg?rgegf_gzom 206a\gh:ch may

resi stance
fnclude f‘é%“ﬁ‘é"étSif%'“%‘E% TSt ddesred éd%ﬁa?‘?‘é drettetush aspdbileiniges!, platioum,
titaniumped eqmyppations iigeoh gaebepkiabine ardaibe beyeathie intdtoakhemmuat i i the
underlyif@ilitlon-Bdsddi n@ited 1ol et thiQayk B &I Fo2 B phBYe, BE te&begmré in@ANhd aﬁmnon of

a respeﬁtﬁglé%g &‘Q@@aﬁ@&i— ng&qayﬁgsgloqqgllmga%§ d 051fcd der}reagtc? me@ik may be

s bR o e e e T S0 s e HEgRs 27 may bo
seleetedQa fhiohisio ofdeipriren fremdniskch For mismmpb@ired qmddivin dethse of surface
portionsaf feir@ihd DASnd Wh end e e th dohik akARGS ARkt ilehR:DABIC of the

layer ZZW‘Iaﬁhavg Hllffﬁtgdrﬁ glﬁmg{gr?ttgqym;raﬁ@ S, Jnertaq) mnﬁggglgtt(yilé)gﬁ n?ed¥) ghe %asns of the
openmgy EdaA (H;at 1s,Fm éome Iuitram[reﬁmgezp im anti Oﬁ;( “éﬁ‘eg%‘i{’ag“r‘i@s&ﬁ g {aheé 220 may be

e
selected ‘éha%d“é’f‘ ECPViting 2 Jored fype @WP‘O’%Y e the Papis BOchprggterigtivel sucR@s interface
umfenﬂt:e dermalvpbidowarthe lilgy Rohingantm it fa@eg £20Mobal B tBdd@gf@obal: BRvide, which may

devi ce 200 may conprise the dielectric |layer 209
having formed therein the iRespective openi ngs 209A
whi ch, as previously expl ai ned, may represent
respecti ve contact openings or nay determ ne
respective portions within the silicon-containing
regi ons 206 and 203 at which respective contact
regions are to be formed by providing an increased
amount of netal suicide therein. 25Wth respect to a
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i nstance, the layer 220 nay be nmade of cobalt

silicide, which may WD 2008/ 027473PCT/ US2007/ 019073
worm/e7siabst antial |y wel | -defined interface roirtubdoh@cors
remai ning silicon-containing material of the regions
206 and 203, thereby mnim zing the risk of shorting
any PN junctions formed in the drain and source

regions 206. In this case, the respective |ayer 220

form a@ﬁ)}{tanttb)fy @ﬁ%éﬁn@tﬂime&@e \tuﬁxrtﬁp?gnan% Igm?on &galilrﬁl%qrh %]f Il §ﬁﬁe rl;.-g?ons 206 and

203, therelgy mmla'usz thc rl?lﬁof S&Q C t 3 8%E'(?‘Fl%oé@(idl %/ g}\e dr@;‘ a:ldrfgurcgtrfgé:‘ns 206. In
this caﬁ:aﬁa resptacﬁiée ‘a@g E)?é)d’{’diy’\/‘éde&‘é‘é e ragdarth agedyesgt gffsesta ithe jclghanel region 207,
substarpte)lht Vitng j@barditing 19e B¢ juh@bnBegitn Ol @ero@SPIRGH, M @esEoi atdimulated

metal sﬁ:ﬁ@b k@;ﬂﬁonﬂﬁfl kR GorRY Jt he reQ)PchUé J&%ct %Qx%ﬁ AB¥a Qﬁ(hef o%nﬂn‘ggzogﬂ may be
ui ci d
formec; T DA of ?uetalq.,ﬂ:ngw? 0vnc§ a1 wcrleas condu(gmt)g Vu%aln?s éucgelf ﬁCédec wherein the

conduct i Vi Sulc
nereasRdOR HNOETY gﬁeﬁﬁ?¥6ﬁﬂ$T%FWﬂﬁbfﬁ%“ﬁé@pect|ve i nterface

may be less critical. Thus, after form ng the netal

Sunej der foayed the 2Q1ahanidd Gayar ﬁ331ia\ru%da G@ﬁm(b‘éin];d.s@& ﬂ.dh:ckness the

daelecttjﬁhﬁkﬁg §1§y betf'nﬁled ale pdév%!xs@%?lé rf'ed hﬁygfemgcg% tpa&évweel 06 q!ugpermore in

r evi ous reference
vis e s ol 0 e P MTE L1 SR el PGe Sl e
an exppsErsuElesy PRrEOR2B e FraRpetlye caslaty eiopBSE.GOIE for mervive ARGy metal for o
further\ghrie@honmd yehicsilaida pihade Hioupie petfodinan, BXPOEeE 25 Ukdyas Qesigned such
that a RBHAA rﬂim@f»n b &@&Qﬁﬁgtél\éﬁmg@mtﬁ@gyé ng Qﬂfsbe',?rg'ﬁoged %Qégh in one

embodfrt@nﬁt [h@@n% eXAErx] o@air e rbg‘%%r%n%a sucthatLat thc s:hc?q cont%itrllm% re%mn 206 may be

enerati o netal Si
cxvos G D " HEpF BEPRUREY DIFIE ey B8 42 B sistuen: poces
sequengetforforpping prisdditipvelrestel Piide pagien oky telvani§sapbseticedet al
sui cide of the layer 220 may be renoved, wherein, in

0 ﬁﬁure é@cr@m% !y'ﬁﬁs@t‘ates Ay %mmdggt&%lzwclé SN anmﬂaywrmg suﬁgc éxbxéhmh the

tre'ltmegteii Eas r\;r%n erH)nncfd sci as tc% SﬁLQstanhalI comfa{%tgly9%%)1%{}123#318%{);@%1% éOGC and 203C.
M""’DYSF’ é\?l"&‘lﬁf%‘i“gz i SRAEEPHES R af’%‘PWl“Elpﬂ’éﬂ%Q O prareiizegha diepsed surface of the
contacigepiyoe I MO3 P fo ceg sussegireroendtad matf @iy vk Rgvand aebcin tibpedpaibte metal
silicidel B s@kpiSiich btdrdde portion may be significantly reduced

Figure 2b schenatically illustrates the sem conduct or

dg |c§ % Ln a a.manufacturing stage in which the 20

%Ul‘ rfesn{em?fj_ lYHI Lgtrabeé glﬁ dsfé:f; ?%}g Ry aart 3 azévgncf:cbmanufacturmg stage, wherein

the “S@%’é PRgRegs 994pre@ied gt oprtidly puidien piveopdentircorregl YAsuch as one
of the IROBE spmific 203 E, wivbbih@OM@fopsiyt dBlaihddRd aﬁi&iaioryzxielal AMBYhay be different from

the me@ﬂﬁ@irfbrsf&nﬁﬁ}fhcaﬂﬁn g%dca&@r 8. oﬁ@%%@z%:e tpcrmﬂerr@lpﬁg tnl%gcotnPgse nickel,
p!atmurﬁxagé)stﬁcd l:k?éu rwrfh% mag Cpirov:de aC P{&!? %%zﬁ!uct?‘ ge menb é:gmde urg g&aore in this

ecelvin cohv
manuhfthr{né stggﬁ g }n ? ﬁfyémﬁé’teﬁfd X0 aﬁaeaiéuocggfl Iﬁé‘oren}éﬂplmaﬁ@ﬁucal reaction
hﬂw“béﬁaﬁ@mmﬂﬁﬁngEemﬂweshheﬁ&mugahhvzmkhugmiaﬂemsthemedmﬁmuw
embodiGh@,i G aR@8) defuedcef 1R t:ﬁh@rbeadiﬂﬁﬂﬁa@ do rmrlufa@@txdﬂﬁﬂyngoﬁcteatgg rrequired

confi gu\‘m&r @f' tn: Emgzﬁ shﬁ%@%t Lvtg@ Qm&%@ltﬂfzgés‘pgcqge po@!l;oes £l|3| lf%r instance in some

sty $5 g iR, U8 s sy SR oLt RSB, e e b
Peff‘°mw‘1@f=‘é13hbea?scowl§w@w 4 {psie gifteanrvalgroctshd 4rie fhichgbeongpl silsidaR 13 may
also beZdrPedvaly obe itlisfrfiies eftbdie@mnt Rewnaicatb 220604 t GrmédsraiRg silicide
having § Righ tﬂ@ltﬁﬁlst’ltﬁllltll bl d8ed é)ﬂ@ermpg%@m ude @&nﬂh%"tig éh'ﬂz%?pmcte%@m for forming the

{
pomon{@l{( rll:or tns%ghce grgé{t szlxch %av%l Cﬁ? ﬁmggn@%lc{t]a]%{?gaﬁéfegxpemmms up fo

S00-60QS 30 FgR Mo it @r«‘%w@m iy bABeien B0 af St ywettageratures,
such as DS OOREV (C6Beq &y, MR YneRRsi1BidD} 18 Glapsl: thithedi 2 ARNLALAIIRK @OBSSyhile still
214 for initiating a chem cal reaction between the
refractory netal 212 and tRe silicon contained in the
regions 203 and 206. In one illustrative enbodi nment,
t he anneal sequence 214 may be configured so as to
additionally provide the required configuration of the
netal silicide 220, while form ng the respective
portions 213. For instance, in sone illustrative
embodi ments, the thermal stabilization or conversion
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characteristics of the netal suicide |ayer 220 may be
mai nt ai ned or obtained. Wth respect to the size of
whennscounul at ed netal suicide portions 213, pelicghet s
substantially define the respective contact regions in
the silicon-containing regions 206 and 203, the sane
criteria apply as previously explained with reference
to the portions 113. Moreover, as previously

destrﬁgﬁgl'aa!:rﬁﬁcg of the met:ahghcgd@ t 5%55[9 %r bgﬁngn%ame% or obaunecf QFVH% reslzu,ct to the size of

o s R BBl s Raenalh vBetlreseem el et s begact egons n e
5'1‘00'119&’!"@!‘“?1%68'9'&)20%@‘1r2@3mliv etind arigriv sulyfaa pevigpely bipbingd wifh feh@nce to the
portiogh 185, elgtbiedver, dsayeeibusRQDldikd,of HekndeQryfnaln 1k @s&:&%ﬁigrlﬂ/z—%propnate for also

acting@O R E(ﬁ@xtctu%l B S T&.S[LBE}IVQEJ;L% £ e‘?cﬂf‘&‘:?g )!1?5@ I‘n?tena?% \)lee eré/mogé{istjro% urface

poriofl R8s W7 SO e U BOp. T apgimers,

m"“’szﬁgm%mede FRiGRFHRE teoclcHetretatd witirepadigo fratieledua| mierial of the
layer 229 @ndauitl] 23 taohe shdud skt indietdis 280 hid-2€5dn@talbhsSRegk1-established processes.
TheredHe TOESRI,; a (LARF ﬁﬂ)fc;f @k anddedi sEq%QrMé ﬁl@dnay Be ;%m& bs p?clv%gsl)pixplamed

Then, tll%e umpglgl:es&n?q%a?nb on%{nH lpﬁvxgus{ reépc%%eg,l ﬁs nﬁ%&g! bgl%‘?lmg in an

"p"""f’é‘a\gf?“fi‘tf@‘éf mapleripldn e WF%%WN@%% BP thewvios by reﬁp%teamwt pgments or
Plugs fof ¢l4oiriprdly bawneatne s eipra0a12e3 widrdyiodlizationsituenkedill jofe fofreed.
respecti ve openi ngs 209A to provide the respective

C%ta%ﬁse@k@mt %b@&:m&ls%&ngeg b&:L %E (—elfcge%l:e ¥ & h%oc{gwceec%ob vide an
[1zation struc IP

cnhance(t'l %T:lrmqtg ubherea? a(?ﬂ hé&greﬁsof éond%)cﬁg gqcﬁ éﬂﬁ)&eéuw. tmll]ué:n émgﬁ&ﬂ% may be
accomplesier T"b’éawa%\?% AN cPeheive el liside ey eberpivisled BOQocalized fashion,
therebpymgiytiidies tn respt8ive rina c@dtatce @hniog Ues!l, Wihile hekdheidss Rig@hcantly reducing

the totfl Q@Btﬁﬁofﬁfetamﬁﬂ&dcﬁénb@ ﬁtystgfn cﬁt@@%%ﬂal\/sglcide in the circuit elernent 250 may be

s:gmf‘«%hlllyj e elaty gl%ﬂb ﬂu tfeglgé mgnacy as ex I%Ct: gb | ished, while
nevert hel ess hlg% y con ductive A5 1 ci de may be

provided in a Iocallzed fashi on, thereby maintaining
t et dapect Figecrnit aettarbghttroetiat erdodimunts Vv, be described, in
which Wl irdde:titvesfewetahgif 85 $nap begtdinipG ARt foydiff@aUGIcROidRAs thlttﬂ[,hly selective

manneanﬂib'tn; cﬂ:ﬁnt E‘Eﬁe@!s uz%b Lnl,ngl s‘fjg%rf'cmllg&gmontopgetﬁ tsirlgller}n 9%9 ﬁ)rm(.(l a%ng with
circuit @EBG@JS e%usrnr?ﬁﬁ modc.rgdbpfgn dlmount cnl na:ta?sﬂtlc&ic

S1 gni I ca [ ncr ease deVI ce

per formance, as expl ai ned above. 20 Wth

r Efgee dneckenpgralfi i@‘{‘fﬁe@ a3gniBadandddae 49 cofitlilibihefirst circuit element 350
and a sedohdiSrbuntadehwe 3 BADOI MR #8st Wichik c18QW B&is g}&&:@x(fé. PR ecd 2Rount of metal
:;tllmdtm‘ngel?edttb%c sgcqlltﬁcs!nlcwgnelmcn%bﬁl [ﬁé lcsp%étq curéa’ %elgmclntﬁ 35'é() 350A may Le

orne SSRGS Gl S Yyl b rrmp o e 20
which W@vqcawwﬁﬁgwa%ewvtfor dlisen: Viddheetct ortheofbstrytst3al ang jhk peglicd@tuctor layer
302, thergpyne pr@erfagppiyed prationig capatdad @ior Efdiedice @liermnd: 300 L4001 FlR@erRore, the

circuit Hi@xd@nfs@ﬁ@byomhmoﬂmgy Q:Epleve g&t]ﬁ'}l&ﬂé'ﬁ [Lrg):oqu d(zcﬁab%:t with Ie‘;pLCf to the
sem conduct

rcul BI I 'lé Ceal |l"¥20 IVLILCI’I Fcat
Zt cu]t dlergéll{sel 5§% 6?{5@%@?'& ne A éo r]z fe, & spre&tare f:OlIé)r)lé&: ﬁ‘é may gcé(ljae gFfanbed in
etai dt ?8186 Hfdap(?fef'?f‘fj!r Po\@yeéﬁ%tthegmtwc\m[éqoeqnﬁ jupfpasfthe rggpective drain and
source geiops $0¢ men} Gifige it ch@85Brrijtiss, bigh ptetynef dophire HtaRGoRIY hEreidf size and
the lix&Riky@hdigel dnl &b:ﬁiﬁm@@r@fﬂ&fsed:‘ot %s{azn@ tﬁﬁggmdel%éﬁ& Ui 364 m;)nt'epresent

daﬁerex%% of T&Etst&eéﬁp&:gt& 's}(c% Hannel ? r:mtstor ;}ng argg fhaﬁne?frwaatoy Wlblcq] may

e uxre'tc"ltge { t PEI‘O rl ate Ay
4 e ? Pé? ‘8‘éBoV% olth BB Y reteh b de dhPER riel TS d9vigy eprformance
thereofB @nger 30esvibi Shrindyrenodisr 3594 may ocerteai diffegenndarite «odks in a chip region,
such 2sQi rhemOQ Rrea, W tvklch 05 0E Bllucti@h hIQroS 1D Gt rkadd8el30)ky, aNbe Hid&rcuit element
sem conduct or | ayer 302, the sanme criteria apply as
previously explained with reference to the device 100
and 200. Furthernore, the circuit elements 350, 350A
may conprise respective conponents as previously
described with respect to the circuit elenents 150 and
250 and, hence, for conveni ence, respective components
may not be described in detail. It should be
appreci ated, however, that the respective conponents,
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| ess stress critical regions or wherein the respective
i ncreased stress created by the nmetal suicide nmay be
vapvasitzageousl y used for increasing the devi @er/us2007/019073
performance thereof. Thus, in one illustrative

enbodi nent, the circuit el enments 350, 350A nay
represent respective field effect transistors,

wherein, in the channel region 307 of the transistor

350A300 rep@seﬁtqg;y cRe drifidl Mg&g Gr \Qﬁretnnﬁe ég%écmeﬂnc?e%ﬁﬁ et@%fmat]pcy ?y tge metal

1dg %1% 1 & hanne

silic %Eﬁa%lk‘gﬁa E%y us cgf inﬁ.eéaF %tp% devlc:ﬁ p?'%rrgznﬁgwwgc’lihm |nnf>gr: 11lustrat1ve
embo@fw%éhe cgcqﬂwnt%%‘ii) BPA may fea@qe@trrgppqm\ted}e]d effere lrangigtors, wherein, in the
channgl et 807 afithe krelsistopd sQtai ralud in0 @M o Bleis@anSbehNRF RO be adaxdabtellsmparcd

to thel dhdtRsi rdEEbY 30 of B¢ R @56)3!1 eFthE@ﬂ@r& Sltl fhis 1§zln ( &1[? sh%? o lﬁyer 321 of

refrac F a, sk
t s%SQ%tatI] Bsglh aE %qup %k(b plaftmum cO %)tuigtwéxi %813%5 alnﬁ gm ? If nglf lgtfarrmed on the
s LI G rﬁ“‘i‘fﬁ“‘t"f?e Prlareh St 2 350masly @A te ks oal be formed to
@m“b¢%%@§%wﬁﬁbﬂmﬁGWﬂﬁQWHFWQM$h@Msen1conductor devi ce 300
as shown in Figure 3a may conprise substantlally t he
mﬂﬂﬁ QG&%%% ﬁﬁ'%onmrng }(1!: &“Oéﬁ:l)%unﬁ&%gvﬁcle g&g as s own mr fux%'i!ae :rgugyecampnse
substagtt il 00 S e g\/

devi c 1
S I’I%J 1 same grogeésgs as,-opﬁazimus d!éscrélﬁa wgbrgfcffagp tub@e fleaycﬁ;éao BA 290 d'hus, the

e PRDgY | s shd SHen e dHmieres NG cal o hemiges
Theregfiet thautrgtoyy med! 321 132 be d¥pugich en die pes bt a4 afpRpaQecRl, SO the mask
322 may'b¢ FRPENA Pleibats@r Rﬁﬁéglﬁﬂlz%@hthmphﬁecmﬁmmhns%a%ge Hﬁy (Hkgx%t elements

350, 3f5(9\r1g;§gen9 Q‘ang ggrs Q@tﬁflferenp conduc mt)f ty?ehf%e mdsﬁggii rPay é’f‘" é H‘lﬁ’g on itg basis of

respecg\ggnt Og%ADlROé fpggsle%?regisﬁhsgql @f arlag-pcmtmgﬂhp prREFasyite dopant species into the
respectiyg r*i’Ei’u’c‘t“fj ViU r%gy’p@%t tiernetiees kpaBR 2onfimyratloe fue togibing 5 hedl sDRide with
highly tdedizbig®itisnsolay be BREEd, kv @adk3bhags @@J}MBMQﬁeQ)aJm Kp%ro%téw‘ designed
photo ﬂ!xsﬁs(br 'dr%QﬂleI ﬂﬁogl'aﬁlﬁfqgcpxg({u@st fBrn)gve; F]gethc,ﬂa[?rrg& dFH rn!cr% ?OA ?Irl)]ercatﬂcr the device

300 m%ﬂjg gl!tb??teé lrc; a pﬁ:}cehs 3{3%?1" aglssnrégotﬁ I I' gllftgf ?ugthl s?lgager tg Ib?)(?fn&p Hsgthe-adtfferent
cnrcu:tﬁﬁxfleé]rs 3§(b |3€':qu dn et stﬁp‘ghrn?odpmta'hp E@@nepto}‘z’ﬁ inesrigclygmyn dipd process for
removipgpuifriabitbm thherorablontd32 8 tiryycdrie 1 ieraegoedndhankashsnok refractory
metal @40 Braoetabe] yibdasi gnedaphaie. mmlhg{rati@pé{nbg& ntﬂgx(s the treatment 323

may :r:lctheQQgtgcﬁgbd\({) dgpgﬁtn)qlpgag%ssforf lgcrreaggg t?e !a tlnc & f)scaébvﬁuhﬁﬁywﬁ éiement 350,

her ea
it 4 8 B PR Trg i B EEesE g &“‘%ﬂcﬂkﬁl‘i’ﬂ’?@‘ 3 Hemayrbs devpsif on the
mask %%%t“'érm S1Y hed Preremeyedydont gttt miapk 2R Ingkif Pier dilvbtragiereibidcdiments, the
treatmep| Wirpmpy $H1cBH0; seBBOAaltelafon0dT @piichil diGdcleatiicy @rrﬁ@blﬁ@kfﬁeﬁmtor flash-based

anneal brh&sst ﬂ’)ﬁ@.ﬁﬂl&ﬁl@nt &%%wmt.don GJt\ang the erﬁ!&&?mﬁ&l%@ﬁ? th[ Hnderlymg sificon,
ortiron o

For ms‘aﬁc@oé/ R%Qm@é%ﬁeﬂ Imai% be ([eposued aﬁove )315 efpg%?u 8(érao %lﬁ ﬁltamBTl 321, which may
have reﬂec%l\fe SE fba?rg}"%félfréqm“ftﬁéflEPFrgi"&%erng‘] ag infgggsedgpr Segtb:gbﬁq.@elmmperamre is
to be prpvaipd witifin theesdietis dpment PFP int hubrequeht flast sradsinbese€smBANITRATIS should be
apprecihtthit i@ atheiliishAR3 cABYinteRE k U%ﬁebﬁ\ré IQQQ h;E}L Qé]@éposqging&etﬂo%ncwcmt
elemenidf I ! P

e o et PSS I P A BEEER R 0 o

in the region correspondi ng to the circuit elenent

35 ?Péﬁ“%é‘%lé’p‘b‘&‘ﬂeé e davict WO invaisihe @R Puncediniapificngng stdvewherein a
portionfpé the e¢fiouad natablger Wi it B rddde:d ABSK 112 2Rusislon 38t dnli WnQsih ST appropriately
deslgudd |a1|mb|a3 Efo@%d Mg nﬁMH%EH R mﬂErhg c&tcﬁﬁm&gtoﬁ%ctam%e layer 321 into a

T e b T R —
tempcraé‘ﬁ?laé‘g Id“rﬁ\“befé‘gesa“’l‘eﬁ!rpr%esé tAg sy bresstectedegi tipaubstaardly iho ertire amount of
refractofyarpapgd démibe geeice BOA G OF yondwet hwhiB2idreittvd MeicktRg @i’o]:e)(d g result in a
silicon. For instance, a respective |ayer may be
deposi ted above the exposed portion of the materi al
321, which may 30 have reflective or absorbing
characteristics, depending on whether an increased or
reduced anneal tenperature is to be generated within
the circuit elenent 350 in a subsequent flash- or
| aser - based anneal process. It should be appreciated
that in other illustrative enbodi nents a respective
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5Figure 3c schematically illustrates the sem conductor

device 300 in a further advanced manufacturing stage,

in which respective netal suicide regions 320 having a

weduween+1shi ckness 320T are forned in the ci petidsnernions

el ement 350, as is also previously discussed with

respect to the device 250, while a respective

i ncreased anount of netal silicide nay be provided in

the circuit el ement 350A as i ndi cated by 320A. For
mgmﬂcenn?l @@&gd mﬁotmttopﬁmtgilsrhg: thc c%g?t etlen :él%gpb rgsp rl“gls %{];}Ag(fﬂmged in other

1Ilustr'1twe e:?tb Q: [ ot Q‘Scl S} FI‘ ecarls b h 0 d
provided ok o gl pecdiore i’“ﬁ’é PPl Gp HPEHe) O1Git pgnt of meta
““wmﬁﬁﬁﬁﬁ§“5e¥@%§?ﬁbxﬁﬁress, the respective thickness of
the | ayer 320A may be selected so as to obtain a high
Cm%@% |5%E$Mcaﬂﬁmu@u@§ e hENck £ a& kL % in a Mlzer adlvanccd n%anufacturmg

verthel ess in I nt egr

stage, {nhwlnch res e(,tw metal s}rmge hg%{]ﬁ a S}%UPgaerg?uéegil tla(ilfgeswg dl'afﬁ!nquén the circuit
clemegj s ‘haé%ﬁd‘”""‘?‘ﬁ’é dispypsek W30 Pe fyvict BB, wiile ¢ ibrectied iegrewe amount
of metglg@:c:ﬁeayayb:e poaded bt tachiront ctechent BAA| & iMdfcatEl@YI30R. For instance, if the circuit
elemedt@EIN @B -5 NecRanidt @Wsﬁgr ﬁd e Qxh&‘«‘l%ﬁmli@fzb}é %r})%‘%méhfas L Dane siticide or

nickel ﬁé&%g\tr lll aQengﬁc @ss ﬁ-ﬁ resp%%twg ﬂ-uc ess ogébl?.yer 32@/\ rr'a§ ge sﬁlgcted 50 as to obiain

ness
a high %F‘[é‘&‘t"éﬁ ) ‘B%‘ ‘§?§B%i“&%ﬁt VHIF gresteters, nswhgre Wigfcdsered efaptemty of the
respectigigragard spies reatrafoG ©n themthprthends bejighos 3247 indt tigtiodkment 350 may
be sel@bdwete tdleofldeseghivenex PR s RAE PM.ef oitlhaeresg&tiﬁl tmetal silicide,

wherein a%%uldgt%]apﬂm%le@ ﬁlatsthﬁbtﬁlt:!@t&ts hahd ré/ay Cclggrpﬁl S%Ie&édyto [ﬁ?sng)sygtfall g e, when

or t
cons:d?r%cl ap{)m;lr’naﬁ lille«zit 15, ou(t: zlg seqP encc lﬁustraéed agod.'ﬁtt}]ieﬁﬁgeatw&ﬁx;f:)ﬁ% pcb'g:gxlog the metal
layer 34} msipg st f‘%ﬂ&%’g”%f‘é‘/ fﬁi’é‘é’%"rﬁnb@ﬂ tha prerbrroges B2 ef er ence to
t he deV|ces 100 and 200. That is, a respective
d IT&&rﬁﬁ&r{ th&ﬁx}tlﬁ%&ﬁcc&rmy mebd c@lﬁtm oﬁ E}Q bmtog’ SIE B@st&oas d&pnbgds above

with retf'é?en&h(g f’% &v@&%f%{ﬁ b(%t %ll YIS Q:Q(asslfyéc ive 1e%ctrr(¥1 Oyer rg'%%é \fl\ﬁneﬁ %nd ﬁ)dtt{bmbd 50

gp for contact e

= o Zg gy AR §ooaoEd Praspotiah ?fgopg‘é@b ReIoS P clemensp S formed, wherein
‘*Ubseqr_‘f‘ﬁ‘%'é@gc‘iﬁwmb@ﬁmé pifigtapqchrocyl p1@)hqu1ybrqneisw]uth oy result in significanily
increasgd gp!f dilGaiatobiyions RE fleased IRt wilile Sk 1de§iﬁvepﬂlﬁctd|at§bﬂ %ndcé%s Ent]ﬁ have a

signifi cﬁﬁw 6fced ket cwmo the (Ilihb%nlr mggtéhy&r tllé &J{acdcgse HidonR cuq'umng regions.
For ex r&%—Yn% aa:as%% %ve ]Ijroc%‘?'snt ch&. %he resf?actuﬁe ‘?dlljcglé ﬁté\@tnimg, écgEonc; 306 may he

ferent av or
exposc o eQee O tedt WO RGP, AR eer e Ses e ccasd
thicknegsspaf Fglé:(ﬂqteglel ?@Qﬁo@gsygevgre(qﬁg@n@em $the rEs@@:p@(Btlicﬁbezoﬁanhﬂ\gQﬁﬁion Thus,
upon iGIGBHAL RdsPrgtive &gblﬂﬁﬁ&a PG ssTey dbﬁsno@@:h%’ﬂ?%? de Li@etd ethereby possibly

esultird @V GRreePsiticRRioh SeliPhe ASEANLE Shown in Figure 2
’ u“%hlre ?n t%g CFFcﬁftlgjén€%t§%50A t he i ncreased

thi ckness of the material 320A may prevent the
eXigys i Ehgrtictldldp de simienditi deeer 100 itadimibragvapod tifeiing
stage, WigeB, respgoNg afcnintiatal dr ivgaliR fr@SINeEd EiN@de Sbkibn6 i3 badid {@dVided in the circuit

elemenPd50,GREcby otﬁmgd |icfwf dé&&c@n@m@.ﬁmlﬂpkdmgthp %tﬁﬂdnfoﬁxﬁgﬁﬁtai silicide. In the

CII'CLU TY p CHVE POIT IOI S a e C

st 3 AP BRI el R A M0 AR P i 500V e gty roees
mensBR TR E&FFsY ] gL PeiEeE Pl oo bTEY Yol ibe B U

contact| rgpisggndey| vhilgesse peviding e dighemafraof tikthingicidst ageprmadaeic@bdive contact

elements B@ﬁ@lﬁe\f&m%ﬁauﬁw RlaRghedio t‘w%ﬁl{oxllsymi th@f@ig tmgr@slot (.!ements 315 may

comprxél tl‘xé Rﬁ“rg:%?g %Et&ll L@Qisfﬂg ‘]b%ml f ﬁiep[::r zonsdﬁ? or may ccimémie o her 1i-natenaie; as is

pt‘eVIOLlel EXP aned O t her € ow con

Fe&PS"8hce whil e redu0|ng the total armount of netal
silieide. In the circuit elenment 350A, respective
portions 313A ray also be fornmed, possibly with a
significantly reduced di nension, due to the different
start conditions during the silicidation process,

t hereby even further reducing the 35 contact

resi stance, while also providing a high anmount of
nmetal suicide. Furthernore, respective contact

el enents 315 may be forned so as to be aligned to the
portions 313, wherein the contact elenents 315 may
conprise the refractory netal used for formng the
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10 material 410, wherein respective openings therein

may be filled with a fill material, such as a pol yner

material and the |like, having thermal characteristics

whatserrerzsappropriate for w thstandi ng a subsegugsdroivns

anneal process for initiating a chem cal reaction for

formng a netal silicide in the circuit el enent 450,

For instance, the-fill material 430 may be provi ded as

a curable polyner material, which my be heated to

a%ﬂ%t@@i@xﬁzjtﬂallég’&&a\% L g@éslgecl CQI%IVQ:QJ JT‘E gm&n&%or devics 400 including a
ﬁrstcaute nett¥50a<llla e PYLIRY "’l ropr at e § ”b

formed t o exp osseO S e‘\ﬁ“&'ﬁ %E‘\‘ \giﬂbﬁsf’éﬁd‘v@e f"ﬁ‘@"‘l‘?i"? Bfiﬁ’et cireuit
clemepip é?PeﬁfOMS*G Saﬁhl"‘l"é”acﬁ’v‘éraf’ REFViPHE welgpenvidbeitenehe the device 300.
Consegientbyuretpe@lemmpbnedt S\ denoted with the sk reS@RE-CORBHIC B:QEpt BEYHe CGBt digit

being 400 1r@§adS)hQW"’ ahdinEHeghdlice rﬂsﬁptﬂ&z‘/& Wend: 84 dl?c%éan Itts}mﬁd p&.%bx%mated that
in F:gﬂ)rf: 4}%9@&9 B r4|5 ﬁ ggr?st? ﬁae t%l srh?%uﬁ(gﬂé ?avm %n l\jlx_%%se ﬂ%bneésrflacox ding to

al ne
dewcegr 1remfaht hvhm!eatpet %elmcep%ﬁotw@}z Pﬁvﬁ:gmftﬂémﬁ?leé:'f élé:eaﬁqa@lypgiyc@g thi¢fygss or may
lack agyregah gilidilg slemendifz anahel dedetsadslzi. shvetkrhee hndig| mesifacttdig sdide] the device
400 mapt@iphia| thedBcMA Yaykre109 2}@1\1&%{3%‘5 inkt@de, QR ekiﬂ aorb@%k $080fid 88 Miclectric

materiﬁnw %Jré:%%ce@@@%%utés ng‘e:& G ﬁq‘y(PWl al'}‘ﬁ ma%%ilt 9?:011 as a rg)tlymézth material

R L R ﬁ?%%rémﬁ%ma g gl process for
initis ’“é%rbﬁ’m"tf@ﬁfaé“m\m frniviere wtih elticidel ih ths tejrapiticlpen Hb diomesrise, the fill
materiti#@0 Gh@PI@SirdvidedlasiiByiraPk @M mSddfiaf, vBicB Rlay SUREBEC R approximately 450°C
w:thot@loﬁ%écﬁaﬂxcdl FheeB tg eIFurtL@erQ B%ngaﬁb@%& 4§’13r;lidyVMe E‘obxgel&o erotse tﬁe device
region al?oer)% tees csu-c 4t§ ng'r[t 4 w!1 8 ec? l.”(l)l‘.l I'Tlﬁ aegl@hatf)he tixad;ggtii%ieafmfﬁqé mask

431 in order to rem)ve the fill material 430 fromthe

f iThss teméshidgair tdeddectiR g shdbin Fijver @ahdyek , fortrth o8BS Kasid 34 apprapriate
proces? BcliiRMes b€ pfc@iﬁnﬁl&eﬂplﬁﬂﬁ Wi thfirU:ch REhhe QE»@&G$(§)| B&h BYodPCrhen, afier

pacterng-xg QII(:I J‘é[je%gc WCI d&%pgt?‘ th 'bﬂ;r% o"?l wcl?cq[a@l ltaeg cX:gn (}ucst, [theq}ﬂ mﬁt]tcnal 430 may be

chem cal
devosii o 1 8 st GV 1B A7, DG O PITOHEES B g e
Them&?féw'@erﬂ“w eX pragichethyviie trirforrestian emeailtstativh entghdivbrgse ghile in other
iustrai @Cmb B ena ned d30OtionHen e@yidd seFPeR burtd@ pedrdl in SlabritCiofBine mask 431

wnthoupé)ﬁuttﬂepﬂ%alyﬁttoln pQEﬂsé/ I\‘Qﬁ d s@l[‘zoﬂ&aq,téh grofe@seﬁg ln[:f‘l;e 6)glijrrgeld Iog the basis of the

mask tSIl %IE?LE{ to remobe tx\h{al %ater{ahﬂg FrorT iljw h_rﬁtt cérﬂl e]lcmﬁ%;ds() lefertaalﬁﬁ Pe mask 431
may b‘f rluruafgﬁ! ?nﬁttlic\l;igthgma;p%rﬁetyé)e cctuhrélecf EM depofititset rc@qctozygt@tah@y ifif@ating a
chemiqelpgfasdn Prdane fobre reperiy pdouraliagadanrtal 4ISGA pafkitier as tidy@evioddy explained
with re@P@36 thi: ANicaT 108,160 £:066C SRR FdsPG:ik %fe(aﬁﬁlthE yorm?(; Ak (ﬁ%e formed

in the ﬁ@c cQJmtteQmQ]@ysoa@ﬂ@%le cﬁé(xﬁ eﬁﬁﬁp%rokq rehaglty c.ovel?ed H thea EIFmatQ‘sa‘ 43¢, In

ather 1§l§t63t1vc em%eénflenﬁat\}/wegf gratﬁrgl %30%{( 8? Tengverf)rﬂ t}mcgcﬁltteﬁ@?nhﬁo;@ after the
dﬂpomwa)hﬂlﬁu eyttt efietoramgalapb Pepre atveamnat erclenbetfomge kp mgiate the
snhc:daphoir@!aseslln gitis (@:re.(:thxe t1h@atdrialeas miyapt e: i S€dmarteial Wilhingh GRSR) stabitity
and hehcB &yfabﬂrip: 15@&1@&%&'@{:(:&3;%]}5@&’515%{1 ngtllteel%m Gt Aot case the fill material

4 Fi qure 4b schematl cal
430 m ML AL RE IR g Iy
ma? Fusft rates it '110‘” rtflleér‘gﬁc Sgtor device 400 in a further

advanced manuf acturing stage. Here, respective
| eat Hrematiyl ilhsirdtiscicdenipatutioRrgcokDB ingd Britk0dimRed @Snufacturing
stage. nE&ﬂ@@Edt:Vﬁo&MH acli fiRgk 9&8ond WIStAﬂ?fonealapreﬁa@decngtg& ecgmns in the

drain aE@QLrQ@:%g:QxF gndtthe ga%%%@tm?}]%t JD?dF thffr p st’cxrcutlt elcment 4%})aiwn{e the respective

metal S’*iﬁf’%?ﬁ'&‘téﬂs ‘%er 8?{%@ S&%%G'Hr“ ‘t*ﬁ@ms‘ié%ﬁa Sl&vﬁtms:a'mun@freetfﬁetmthe preceding
silicidagoppprcess & bt thaytoftighd 4y3. iMradobectsedtibpotidreslpracadinm grovided so as
to conBdét kol tidd rebdcti@iincl QRS Segfoy40f, 020N, MGnstdiBnP QRS deQRSI08H A have  circuit
Mor eover, respective contact elenents 415 are provided
so as 40to connect to the rt7espective netal silicide
regi ons 403, 420A. Consequently, the device 400 may
have a circuit W) 2008/ 027473PCT/ US2007/ 019073
el ement 450 having a reduced total anount of' netal
suicide, while still providing for a | ow contact
resi stance, wherein the device 450A may have a desired
hi gh amount of netal suicide 420A, wherein both



20

25

30

35

15 significantly reduced amobunt of netal silicide may
be provided. In this way, the influence of the netal

sui cide on other device characteristics may be
vaolpstearzdependi ng on device requirenents.  IpaT/us2007/019073
illustrative enbodi nents, the adjustnent of the entire
anount of netal suicide in a respective
silicon-containing sen conductor region may be based

on strain characteristics of a respective channe

eternent Qﬁ'hm a"?@l@&z@ bothi Llﬁﬁt}t%?ﬂgﬂ tsxhgée e%!:l! ;ﬁé)vu!u% f‘ojr% IW%HQCQ Iy]esmtance,

wereig REUTEE 1sg R g dﬂg‘feﬂée&wn&oﬁec*ﬂgﬂ*aﬂe G i i ging
sequenges fp5 foriyia *ye Bl é’(‘}f““’F hig: 08 may be sstapialy dchawlat frer dagit dips That is,
the ssllgﬂat:bxhero‘reestpneiotmmgetmcimamnehisnexglbe PormédOTASIRE|bHEIR bf ¥ ferdn® materials, if

requived hbtﬁm@@&@hctshadén&r }ﬁéb&s fo@ Q»Hﬁh Nk %H?&EIQEUAS %reiEyX.pén%mhclerncg:asmg the

el d ef
depree Hisf?eqm’d é/ dér ({11\11(1?:21!!&/ agagtm cle 1%el Eqraéﬁa tics %ﬁﬂ%é\%%}f&;zf (FH %{nggrgluctor

device goor dwh@:&hztlsaé)? aqu:gnptgq: tgrﬁél@ cﬁﬁ?an@ém ngﬁﬂa‘hﬁé@n the device 450A may be
adjustef-praprheprpie, mantreby appingllymepviding o 8ist inadl difitilaQm if BYindRcd dascribed
with refreSo ko@Bd deMi@s MBAREXY. the metal silicide may be
considered as an efficient additional strain-inducing
spurce, %gt %e QF lied so as to enhance the

ovel 5P P'F ARETSFHY IpRFPOITHEY e Disehrigre forgpuigapetal silicide in o
highly logaliaep manngidp P fogp pf aequmelatpmyet% eiliqitequrtiotedviveh tray e substantially aligned
to respgrtignéohiag afvinknys 1aid UIgIe fre AL PikretyNpri@BREEd i@ ek Gh those silicon-

conainf@f faRed int \Llﬁ’dﬂsd BhOdoRack eéai‘s'thrrcé rEgreé‘urpd %uéj ﬁlggtﬁeg IcQJraily adJacent areas a

signifi c&ﬂgﬁrg&gcﬁaxﬁon% roeréeg‘;!! %I;cxﬂ, P/ ge Jr%? &tn 'th\:/sexvﬁﬁ% u%gxelﬁ% (ggtﬁ ér&ia} ShllCldC
on ORI BB e FPEHIE TRV ShFegst TBgesugiie piediments
the adjyyatept| of gie et deurrgy mgosiliciy sl ayesa:fcf:v@c}tlxcctnhaenqﬂﬁngf BTG T region
may be Gitad @Gtk ehaihdueiStich anefkiive E&hﬁﬁbhﬁén&p vRoreirtile Arxﬂ)@r& eased S[lictdc may
be redut:&degtl l@stl ilnttlyosJ ercmt Q%fwfu?rmﬁ Llpne Q&reF[:‘gEcl% s?%s 4“ %% mgt%ysﬂioede may

9 §| e differen teria

"333“\’6 y ?H.%Ct the VWEI R ch'mgt@rg}lis ofih gfqe%xﬁe E’ég“%‘@s Co:[sg;uentlé in thxs case
the Stmg‘r‘ q“ﬁ‘i‘&d‘aicf‘atﬁ‘ﬁ’“b%'é%'s gsep iy @meeﬂwfﬁdiemeffgf aandibterk @ey bd roddag with
increasdd gpffipren@nethile ®idrthddsdatdwornpd 08BG K Oy hh@abasits Bimmdrhee, when

applym@@i&ﬁ&ﬁlﬁdn Ak &Ch Ldidkivk %é%r, %{eenc%pm?&d’el%y be considered 18 Gn efficient
addltlong?srtrg h ?nlciltc%{g sgmo?hugermg%c a;a:ﬁf_ 50 dS ?o L%Ibdme the (Brerall tr'ansx%tc?r é)arformance

lustrative
For iy BEECETL SHPHrT i F Pl B VB ORI G HrRHGR epecive field
effect ugpsispepiuirtng atifeh Sleerekdl|chemiessive trhip imfte rdypegiiva grhinhee region, while an
increase @R@f diltcid®inay Bomainddnel @AGHAERES el MeIRL 1E @hsi® X@EF Qe nfeBBsilicide

may poQﬁ\QQeﬁt@ct Sﬂe%@ffon%zﬁ&:e En%&!}m@cb%\é,%ow [ﬂp&ﬂnop a£ AR hthbQity for the

formatloqltl off met i 5] [c, dc m obtame mceg%{ar H L ons] al

o e bl albd | EUAREFILTIOR <GP dE S gHned when two
"“"'da‘ﬁ’é P'@?CFPC% h‘”O\R/ﬁ"‘C‘%?’ﬁ‘ef?“"’Fsh B orAEs € el chintayehid @ bilkjigrton process
on the by o e paternddglictedvay lefeoreroabinddent t hat the particul ar

enbodi ments di scl osed above nay be altered or nodi fi ed

aﬁg p:@tllc !arse%%m:ll 1?@?{5: Idg c&seodﬁa ovg‘grg lllu% rgt§\,rledon sdthe 1r dvennofl i}ltay el;]nodzﬁcd and

pracioe] U BT BH DB, HECIHETS CalosS P Gt £ 1 AN B gt e
teachingy diprgipy, FoICEXARMMNE thaHATCess Ste@)] s&l WEDabote mAy trepdmothed in a different order.
FurthertG®& 6 1 itdtighis af*edﬁtm'd&gto &lxeGﬁt@ﬁsaiEtconQpﬁtmn Bgdd.siﬁn fordll @b8C Ltk Ghan as

descrlbeqm tﬁ(! élﬁJns &Q}Vve r]tl spgm @f‘o!‘g lEJI&HtI tﬁat %!3 JIQ? Gl‘i\r e%rboc?mun%rasgose(p é’ég\;e%ay be

cont act openi con
altered or P:ocp fee}r:l] ag% ra]l suchl rdtlg‘léﬁ]tea(é){lsmlﬁléia V\gthméiéel ﬁogtel Flg §pi f:t of the invention.

“\““"fd’éﬂ% e ﬁ”f"““ﬁ’b?"hﬁhh‘&m&‘ itrase fopingle chisiséilele i n an upper
region of a silicon-containing region conprising said
contact region; renoving said base netal suicide in
said contact region such tihat said silicon-containing
region is exposed; formng a netal silicide in said
contact region through said contact opening so that
said netal suicide extends into the silicon-containing
region; and formng a contact elenent in said contact
openi ng, said contact el enent connecting to said netal
sui ci de.



2. The method of claim1, wherein said netal silicide
i s embedded substantially in a portion of said
silicon-containing region |ocated underneath said base
metal silicide. 3. The nethod of claim1, wherein
formng said nmetal silicide conprises filling in a
refractory nmetal to cover said silicon-containing
contact region and annealing said refractory netal to
formsaid netal silicide. 4. The nmethod of claim 1,
wherein said netal silicide“kaMSorned in said contact
WhHahithgLAMER: a second contact opening formed in said
dielectric material is masked to substantially prevent
said metal silicide frombeing forned in said second
cdnt act* "BYAi AYPTsNg.  The method of claim 2, wherein
S dralink as@itaneipalingSi 4 dixé'lbcﬂ& nia&riéd |o$vfeﬁ{g%rb§rcdit@legﬁﬁ 6fd sgllrlllq%nductor device,
[ ar ed

ot hod S"}“# e PhBE Prrind S%&%?"f’%i“ﬁé PPy U] detibiepent:
corinige s b'ﬁb é'ﬂﬁalrﬁgjm@e mre gpricnigeieroofa sdiemantaicorvegiat com@giin@Raid contact
corrprl sdgiag, a second base netal silicide that differs

east one ert romsaid base netal silicide
fé"P’r‘r’%‘ saﬁ st BOROHIHE £ FGTOBREt Teeion spelotrprati Gbicapfeortibipyesion i
6, whepepwdisai d base netal silicide and said second

bﬁﬁiﬁmﬁ?h@tlal s?llcldk 91' 1@ c@fta%t &%BJWQ?M FQ cg“ it G%L{ﬁngtso that said metal silicide

t hi cknesses. :

f or m ng ‘H‘O%ﬁ‘!’%?et“%ﬁ“é'rﬁé?ﬂm"r%dsal d contact opening

c fmrpmg S®@S5tag olapnein84iy cohiabtbpeiBp, SAd EbnaRAGK cARRIMAY tO0 a

fuII Rtk refractory netal, wherein a portion
sal(%1 refractory netal covers said

SI i con-containing contact region. 9. The nethod of

ct.ai m The ﬁumd&h@ﬁlalﬁlqnﬁﬁdrﬁk ﬁgi h& GO Reddeidl sﬂktﬁltaglfyt ih 'a ortion of

form ng sai
PR P LN SRS PRy, Lo
wherein said first dielectric material |ayer is an

etf.ch stiRpndiRY 8f claim 1, wherein forming said metal silicide comprises filling in a refractory

metal to cover said silicon-containing contact region and annealing said refractory metal to form said
ntetal silicide.

4, The method of claim 1, wherein said metal silicide is formed in said contact opening while a
second contact opening formed in said dielectric material is masked o substantially prevent said metal

sificide from being formed in said second contact opening.

5, The method of c¢laim 2, wherein said base metal silicide is different in material composition

compared to said metal silicide,

6. The method of claim 2, further comprising forming a second contact opening connecting to a
second contact region comprising a second base metal silicide that differs in at least one property from

said base metal silicide formed in said contact region.

7. The method of claim 6, wherein said base metal silicide and said second base metal silicide are

formed with different thicknesses.
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11. The nmethod of claim 10, wherein form ng said

contact opening in said dielectric material conprises
patterning said dielectric material on the basis of

said etch stop layer. 12. The method of claim9,

wherein said first dielectric |ayer conprises a

plurality of material |ayers, at |east one of said
pIuraIity of material |ayers acting as an etch stop

I The nmet hod of claim1, wherein said

di%el ectTth é“eFPa@ &f P& SotsFens SEming (Spid canict GlepPt jrnsait Fogfact opening
| ayreprises cobletel filfiag kod contampedig B full Od’pm i@ refdRbyagdial, wherein a
BRI ORI Ml 8 LELIAGL AL Son I 2Lr B BicPOT 1 O ©f

a sili1con-contdining contact &8 "Ei% cui t

el ement, said portion of said S|I|con cont ai ni ng

C@ht aCt’}‘hé R@il@i’bf l@ﬁinﬂg ﬁﬁ‘ﬁlﬁ%ﬁlﬁii% BB 86 liecRABNIANG above said circuit
%reﬂanPn(i; to%?rml ne;s sa:c?cthelec?rl m@gﬁ%l, said refractory netal

sard act opening to a ful
depth perforn1ng an annealing process to initiate a
chem c a'|he hHaRRbE Ofim DEINNRRNLS sl &l 1 3G k0) )ﬁy&ﬁ%@!ﬁtclﬂ%g layer.
silicon in said portion of said silicon-contailning
contact region, said chem cal reaction process formng
a lhet alThs methal dekinantl waictl fomitaedd ehedephing 0N RACHEIREGic material
t Q{)]lﬁﬁilséj pm%;n%!g sa?d &[é]&:{?]g ﬁ:’a ]flfg Brth ds@‘i')f s{aﬁ %1%1* 510 %r?a?/e
strai n-inducing source for a channe f said
circuit elenment; and formng a first base net al
S Uk.ci d@hd metbddl dfppRS 9 rveaglleﬁm;aﬂfﬁrﬁ dsellebttic Qper Q‘@ﬁﬂﬂ@ds ni dM\ality of material

Sal é?gt l&i@t@géf‘?z&l&]ﬂurﬁql &m 3G b 1gg z?sre]l %h sgélaéer formng

contact ope erei n sai et a
silicide is formed with a reduced thickness conpared
t03.a SeROREhRIASQINRY kvhetdid bhd Bi61eafic AnSRE Qﬂﬁiﬂ&k ch:lI-Urathty of material
el ement when said strain- |ndu0|ng source creates a
differ ent type of strain in said channel region
conpared to a strain induced by said second base net al
sid.i Ci d8uethod Remfhsii€M conductor device, conprising: a
circuit elenent enbedded in a dielectric material and
h&‘vr"ﬂf@a SO HBPIE R iR IS (P A GOt Egi! §rilicon-containing contact
conpr i sgngofa cgpdticiedmbnt, aid m@lﬂ:lnlo_ieﬁb siteradon Sitling dotl@ct region being exposed
go£ telf ?gyct c‘éé%]@t[t%bﬂm? %rlgﬁﬂ}?g 9 glegﬂ'é Ia%r Cé?d Ire?rac@onf Ilnlatflﬂ%hrgﬁetel)(? I’illing said
S|I|coﬁm@8ﬁﬁﬁFﬁFQﬁf“FE§P0n is one of a draln region, a
S paifoSiEng’ ﬁghﬂﬁh@‘lﬂoca%gatnﬁnﬁ E@ﬁdﬁxﬁﬁere@cfuo:abcft\kﬂd'erStsaacf te%la&’my metal and

ef f ect sJ:cro:? m sal [1?11 oF sa dsnlscon con d’x(?ngﬁ:grft%tc rt((:% ' selslc{I %lf&ZTeacmn process

refractory I'n sa
and befOﬁ@m&vb@ftl ééhftlti*eaftﬂli saiddopigr eldmen caincongtiaetl meaiileie:of
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| ayer ohtagreeeddn psipr th Gindieg badt eedciopbdizawterenl shiyl ficst base metal silicide is
conti nféQﬁ’eﬁ'xMth a@ed@oe§ Eﬁfcf{l?egsecoﬁxfng‘@d Qfa s&@ﬁddnastmelta?gﬁctlde%?gsecond circuit

silicon-containing region, sard laye

si i ci U ALYE Eﬁgala Sai- 1&%@%éﬂqrfés%eafehaﬁif%ptdy@pétswan nysaid channel
| ocal i mgich pepirédana ohin i@l bsiald sedodEbascdtetd @RS, ONe
strain-induci ng source creating a strain in a channe

reglon of said first field effect transistor ; and
5. A semiconductor device, comprising:

a circuit element embedded in a dielectric material and having at least one silicon-containing region

comprising a spatially localized metal silicide portion, wherein said metal silicide is a silicide
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a second contact el ement connecting to a second field
effect transistor, said second field effect transistor
conprising a higher anount of netal silicide conpared

to said first field effect transistor. 16. The

sem conduct or device of claim15, wherein said

dielectric material conprises at least a first

dielectric material |ayer forned above at |east an
uppernost surface of said first field effect

t ransi Of prefiagpy Betd aobysld & lcet enstsilipan-cpragindie redion| ingrerof a drain region, a
formed sﬁd’ﬂ@fr@&h@hﬂei,gata e]G@leﬂﬁ b t”lisﬂfblde’fec@@dngst(gr' rst

di ec!o:?tlgcg e ﬁqel inFrasmg salﬁ fl;ag oryl 13 e fn r%eg in sal dlelegtrr?corsnlzatgljla(l) r:]md being
sa substantta[ly aligned to a contact region of sa1d at least one silicon-containing region, wherein
said spatially localized metal silicide portion is substantially centered around said contact

region;

a layer of metal silicide formed substantially continuously in a surface area of said at least one silicon-
containing region, said layer of metal silicide having a thickness less than said spatially
localized portion of metal silicide;

at least one strain-inducing source creating a strain in a channel region of said first field effect transistor
;and

a second contact element connecting to a second field effect transistor, said second field effect transistor

comprising a higher amount of metal silicide compared to said first field effect transistor,

16, The semiconductor device of claim 15, wherein said dielectric material comprises at least a
first dielectric material layer formed above at least an uppermost surface of said first field effect
transistor and a second dielectric material layer formed thereabove, a composition of said first dielectric

material tayer differing from a composition of said dielectric material layer.
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