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SEM CONDUCTOR DEVI CE AND METHOD OF MANUFACTURE FI ELD

OFTHE | NVENTI ON The present invention relates, in
w@emwsnal99s t o a sem conduct or devi ce and, nore PCT/US2004/017727

particularly, to carrier nobility in the sem conductor

devi ce SEMICONDWCTORAGY ICHANPMVHTHA QF MAYUFAETURE

sem conduct or devi ce. BACKGROUND COFTHE | NVENTI ON

Integrated circuits_such as mc cessors, digital

si gnal processors, WFEYBES HFP\BWI\Q? menory devi ces,

and the like typi caIIy contain mllions of Insulated

q esee preElent 1nvetn}'i;;3n re?e&es in e%g'ﬁl tﬁg s%fnﬁ:oédgcg: Eem andaﬁ&@fyjaﬁﬁulgfy, tB Ue@mer

I ncrease t transistors or
nwhh@eVM@@@“mﬁ%Pﬁ@“&vm@Wéﬂwﬁwﬁﬁﬂﬁwgﬁmﬁm$@ﬁ@?%”mW%?éaWﬁted
circuit manufacturers have decreased the device sizes.

Al t hough the snall i ﬁvﬁﬁ?ﬁgﬂle of operating
at increased spegﬁ‘gf,&c’g congg;rgﬁper ormance factors
such as decreased source-drain breakdown vol t age,

' @rﬁég?a@:% %%@%'a%c&&%&brg AREL sigAPeocksRsd, ﬂ@tdccbntere@fmdn{aQ/ devices,
hreshol d vol t age negati veI

and thed%ia Wﬂf%fﬂ?@m rrégci)qs 8@?%“@@? 9ate ctg[twg?t%r%&% P Pcl;rcglhs% of the desire
to the ifdrfa@aleSpead & the@hison dr dedceamaléiyop the okramtadtircefsfintegrated circuit
manuff%cglgeﬂ@; ‘%ldgc aJeﬁ) {he he,%é §A3 'Aﬁﬂou@ﬁt‘ﬁé Sfane Q@/fcgs J?@c‘éﬁabl% bt ofp&rﬁﬁg at inicreased

rln device sizes to | rOVl %
speedsmpqampyrf%@cet e Sl}l‘fhg’é{l?fﬁﬁedssﬂ‘ﬁ?etd”é’}%ﬁh@lwn iflpisp pgcasep gpetion
capacxﬁﬁﬁ:@,mﬂi ifstabBYOF the lﬁﬁéﬁlﬂlﬂ @J)ltagbfnfa@ﬁwtels/ atfentrdagstariptrfogredned Cdycuvely, these
advers%)érflélrrrﬁgrllzcg e%ts gre r%l’ekre to %S short| cﬁin ?eé%f;fé?tlg 2 e f IC 2?3 n glf tr ﬁg ' 8 ::] a:: (r::
d ofeties o inergbioevieyfeeet Bn g Bom SRR J8YFeTgestfgroving carier
moblh{yaﬁcﬁf) ﬁ‘ilhgﬁllngﬁltnﬁ btanrkl efbth. F& eiaﬁlple,n;ﬁ&ruﬂ&ne efcB eandn litigiteliby adjusting

the elef;tﬁ%tf gi n r S %I%[;]Oé Ixo Agl%tlzp %r g)/tag ICP o e‘ileut%c 15 éf(!l (gf% ld.ﬁh fd&ﬁemon region. One

techniqyih @nhwbrmeﬂik Biptabeliogic figd ﬁﬁ)nmus%qourﬁ@n# ﬁrem G’é‘%ﬁ?l@éfégl%lﬁ Agother technique

sultabll,sfol' n&&@ing@lﬂfe%dﬂ)h%[ 4 mitiDfthg shértdhgdnb13tr@ts iV Rhdufatiyre haR:vIoEs on a
her 1 ncrease

St 3R I (SRD P A IPOH T (P TR QP g onductor devoes. A
drawb&R I npauTehtcih Datraickaivéng @ duiniasichiese has bive the fraliility fotdgvelop large scale
manuf%%l\[lg%&&:eés& LGSt @kgucﬁqg O BRI RGP A 68 SRRSulARAY tBe @fhe amount
cing s m conduct or devices that are under
OfStfa%lubst antially the sanme anount of strain. Accordingly,
V\/rlzafcorﬁlﬁgm @B R dedial itn ssiBinindeRddesicotiavideapretetetmangfl argpupt of strain and a
r.m.n of gtrain and a method for
methog%om Ef ngs?rﬁggy@ét% conduct or devi ce. SUMMARY OFTHE
I N\/ENFI C]\I The present invention satisfies the
foregoi ng need by suMMARY 0g THESEVENDONUCt or devi ce
havi ng a strained channel region and a nethod for
manuf acturing the sem conductor device. In accordance
Wi T pressat iyetiot tatisfitst e ferpasie ped byryeifined sertigoadugigigigvice having a strained

channdl ?Ergﬂh 1l a SheflES@r 1§$nﬁﬂ@tﬁﬁﬂg@nefs&ﬁéﬂnaucﬁ)€ Bavee. nlﬂld&i)ﬂﬁnce with one aspect, the
substrate, wherein the mas& structu

present Hlﬁng%tbmcélﬁias fmn?lggta IgEﬁ?jStl‘él(élérg &m g ise&gcon(hctor su strate wher%m the mesa
structi®é Haid € Fitst @rffvawidfgst andgedoed sdgwillc & zatp @Frtlfciureéwlma@ @epergnd first and
seconc? é R flred %ﬂﬁeﬂn&yﬁ{uc&l}a By IR SErs? hldUbdoht! SortioW\ @R Ele gtﬂuﬁtﬁlte are

second portions the gate structure Spo g
disporghon YR oA O B H B8 O BT GY e et e
flrstamctoh@ﬁ@eseffthetga&s&@mrm;mt or substrate adjacent the

dO élﬁor%irl]n%e cha%?tgersals gcqsthe ;{ﬁesglpﬁw e%rﬁlgé&dééégﬁlé{ﬁo% f&gfrﬁiglgfaghutrmva
straingdryeraindnidienter devese sudiele fpr vﬁeme éntefenred ABGYINT éé‘i“ﬂ?qnﬁﬁ“’éon -insulator mesa

strai ned sem conductor device suitable for use in an

integrated circuit. A sem conductor-on-insul ator

nmesai sol ati on structure having a top surface and first

and second sidewal k is provided. A gate dielectric

material is
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formed on the top surface and the first and second

sidewal k and a gate is forned on the gate dielectric
woraiosnd@hg wherein the gate and the gate diel ep€T/U82004/017727

material cooperate to forma gate structure having a
isolatfop sirusiyrerha e iprisurfade endsfiretemesbdosd sidkwalisns wovidit.CA @ate dielectric material is
fornum&h &He |tc@|suz’fa§e dn@iraRiek: A <ROEd slaOss Afa ot 1stf9[Hle(ﬁw t;@é% dﬂaiect(rjlc

‘ Ii‘ us gj i sol t| on structure adjacent
materge BRI e G 1 Ela elestHama el carmsiats 9 oM pfesirucure having a top

surfa@-;end sondeaedlor A pati@nduator andiaf it BMAIRE pEase of KBS QicficeloN@e mesa

isolat®H lstﬁicgﬁ aﬁﬁ&ﬂ? td tﬂg fug?a'ﬁg fe%&nd Qildcpv%ll I'kehmd]e is formed fr m the fernmé)nductor
materraﬁm conduct or-on-1nsu 'on Strue

ang e the fRfe-aviietntibeysdicidefien !11@ Eat%ﬁplettbe semitendyetersmaritsulator mesa

isolationwteitileon conpri ses a method for straining a
m conduct or substr

S efﬂ a&%[hgﬁt% ';Nﬁ{l ?qu gno{heli asg/e'gt t%e ?res§lét|1ﬁ"8‘8ﬁ1&] ERmpgses ﬁ,ﬁ]ta ?d[ faxi strfuglng a

conpri si ng
Sen““d’ildé‘b‘@sdéﬁceo ‘ﬁéﬁmﬁmldagt@ subsfatetomprsiong pifict et eff se@icondudng meierial is

d1spo§eh GveS Eﬁ}l& Gﬂﬂdl'&tr@ rma&HQ %Hel%fn@het}%c@ldﬁc@b? s&%ateqlgﬁa t@lpglrface and
ate structure aVIn

sogh eavéés "N SF RresSine BFO S g epeBnary %dewéﬁopnd third
and fquﬁh prpogrechidegeiforthedop |£i©$¢nmg>nd31ctdt3®bst13tef fili¢t@ds rined iem the gate surface

and tHS @ikst 5—31@@&9191%950s§1§' Q§Jwraﬁ'§ id the?éf A& Ivﬁxelf rtl@%ﬂmdé Qk !ﬁg semiconductor

firs SGCOI’] OppOSI ng

surface and
matergfiodcékﬁéﬁ’“f”%‘m ‘F“’fﬁ'@“@ﬁt e struct ur e, wherein the suicide
St hataaslaich @itls @i OBl B bditent Be @febeat in@htidni@ludes a strained semiconductor

dev1c§s%ﬂlb%qmg&1¥1 9[( 1n§é’19t§5 &1%@11? Th!a Qral%g s%rrm%éalpd%%%orvc\fevwe cXﬁn%r d;es a

anot her enb I nventi on 1 ncC es a
semicardpcipriog d“sglétﬁli S&Wﬁa‘& eltadl?%%@hﬂelecogiﬂuwﬁm e\ faterstryghupe Raing mgate surface,
first andde@gd QiipedhneGidewdlls,tand tﬂa&eans 1fcruah 5@351@%[&\92@1@ Qléi%&éd sepl ce

emic r uliitor's GONEHCLQ e uator

sem QI%HM |O§ Z‘ﬁ I?t i %mro nPqu Stur a |°on Op,f\ gare aget ﬁ‘é?‘upee&“ﬁ%‘\?fi Ryt
s1dewaallsgrgsp@t1gqu§f pfébéégatefstrpcglre direl andeseeondisiions aepiongjars dishewe loh the first and
seconﬁMed @glérﬁ r@sﬁ@tlflélw rd fheQiRS Bi9posddde MR lshtS wnsred s RS gﬁimd%rgtrams a

nanabiE conduct n-i nsul ator substrate. First and
ehant ‘%g"“& opet on |o‘%§ware adj acent the third and fourth

si dewal | s respect ively, of the gate structure. First

and second sui ci de regions are disposed on the first

and second dope]_%ﬂ](%‘F Lons. . Les ectively. A gate suicide

i s di sposed on ’3%%%{1 THECSTRERAYAE sui ci de

st¥haprsnEnehran mél berbeigr m’deﬂf)octﬂ‘iﬁl dedling oNdeR I OFindRikil&alescription,
takenﬁ@) nctg?r
1 vlglgt i oﬁw&c%a%n% l;E:%?er St oolan\‘elr orrew(igeffleeﬁFeerg\ltrilvL P deggnate like
eeme'ftﬁ%‘ oY% ng det ai | ed description, taken in

C GTigr.uUricd peesfecdive Vvt dt@ paG QP &iﬁaydoﬁiﬁlctdf C&WCM a bégdme Stagelof

manu anég,laaic %c%@rtlﬁ{né%gdlmem resrege% m?engt e like elenents

rspective’view of a
pOHEi2dhe GPss-geceenn side igw @ftbﬁrdedleﬂwf &S, dtraken Begisserivrige 82age
ofFIG@NnLUL @sst-tHe@onkiRtida Gie® E)fiﬁeﬂs@ﬁlcw&aorﬂgwﬁmpﬁ@' FRither Qlt)n gt ihe

procespmgesent invention; FIG 2 is a cross-sectional sid
of the device of FIG 1 taken along section I|ne
FQG 4y aGros@seiciiong] sigle visw ofkcseinoerehctgideldce\of BIW. ®furthdd elong in
proces§@JY1 conduct or devi ce of FIG 2 further along in

rg&gssn n% Fl G is a cross-sectional side view of
i Hi € ﬁ&“ﬁ%‘i‘%lﬁ‘da ygY eighespmipnductay devigeohBE. Gk glopgpection line 5-

3; processing; FIG 5 is a cross-secti onal si de vi ew of

|t :i}'fr?e%gsl:g c?cgglg%tna 1d<gj & g\!v 8ﬁheos£nucén§\uctor dev1ce PFI%lS o4n agd §El tEer along in

processing;
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5, FIG 6 is a cross-sectional side view of the

sem conduct or device of FIGS. 4 and 5 further along in
wee@seewIg; FIG 7 is a cross-sectional side vPeEmuUsf004/017727

t he sem conductor device of FIG 6 further along in

prd6etis p pgss-sEtiGal 8dejviewapt the epgconduetot dswigd of §1G 6 fupihenglogg in
rocedsthe; senlconductor device of FIG 7 further along |n

proceSS|n FIG 9 is a _cross-sectional Vi e

{ RSP EEHRPHH StfatFr b hpfenporductgs deip ?fﬁéj 3#%8 #Oﬂg m
procegingcessi ng; FIG 10 is a cross-sectional side view of

t hﬁcﬁ@ﬂh Ql%&cl gr?ah %%Ye?[lco? thggenllzéog'luct%r cteUlEJ &%‘EG %lf&[ﬁgf a'loﬂg in

processi ng; cross-secti onal de view
Procegsney he seniconductor deV|ce of FIG 10 taken along

S eEIt}i s b &8 sdelionhilside W Af th&alombdbRGEbFiEViédN s Gen e FuathdrWlong in
celle. present i nvention provides an integrated circuit
P fhﬁt i ncl udes a strained sem conductor device or o

t r Bifs | 1sit oeressasrdona! side tvisw of thotemipamiudiercievisd of §IG: Hetaken along section line
11-118t rai ned sem conductor devi ce. The sem conduct or

device is strained to increase the nobility of the

el ectrons and holes in its channel region. In

accordance w th one BEDUUERPEECRIPE®Nconbi nati on of a

mesa i solation structure and a suicided gate structure

i ncreases the hole nobility by causing the channel

r eI G preshiawption e iR Seiried S Hhat s pe g nutor
devich\brithnsiond i@ § mehdaicfod mamirthcturinf the inbd Raidoniuctafdevice. The semiconductor
dev1c<yin am%& %qﬁcpgse tﬁe%ok%&w CF%%' %&t&iﬁs aqg h éég%l ﬁg%ﬁzﬁmé trergll&ﬁt Mlatordance with

ectric an 9 rmerlal
one gpagimil. R EOTRPRABEIGE & HE SHES SSHREFCPG H e BUBSBGUE fgresses the hoe
mobllﬁif Bﬁiaﬁsﬁ)d'g tl&d’bﬂadﬁél lr&ior e luhdet £&SmPessba lstﬁdssn gn idd@dmbavithehother
embod1 0 e gog%npla 0, 12 uenéelﬁ%t% Pn%létlleﬁgéetd ro% eS of tlg: metsa s%' urf and wr%)fna%a gate

dlelecmnét gwt@alrﬂr@ed thejpndéresehef! Wé%ﬂé@é}@t? lwea% ﬁ)@ alle?tl‘ﬁg andphgle mobilities
by ca&hdg't&'cﬂﬁn@&egﬁﬂ toede%i{(ﬁﬁ @1@115 64 efn@ﬁebﬁ' EnbodiPEnt$ 13 Bdi®, is préterably nickel

e stre cke licid
siidey TGP EE o BO0 NEGLPAGLANS TR b Ao AR eapgHg, Fogesamee
the tehsdlerpessat mm@kebﬁhc@ﬁ@at@@ammappw@ﬁ Mqr@’@dcgls (MP2Ewhen annealed at a

temp&%taag’@%(@ & S Qﬁ?@)m mﬁ%@%@@tmaﬂ) vierl SIRRA attauerng)e@fure of 400 °C.
In accordance w er enbodi

In ac‘i?F?ﬁ'i‘fﬁ &ilth ¥ B1O8IGT FRod Pl ol trabr Wa&tfm‘ B Pt S‘f%sy y
manufiaitifgald gt itdigvé dreid af lesstten ippwoginately2dd mmof | ess t han
ap?fG%I gﬁ&gﬂfe&w@ 98w 8F1 poﬂoﬁiof asethiRorfudd HERE G h&fﬁ‘lg Yb e in

a sem conductor device 10 durin
scconFRa LT CE GPEPCITHFTE 16 PUEEIGE Wt WA "GHBER Fishd RorSepductor-On-
InsuerQSﬁImubétfﬁM enpiteed tWhalhdel aSneSd’léleﬂtom firubthi&14 Having a substrate surface 20

and si e\¥at P({] ang ‘fi% %rOI O%Ftra GJ‘FZ I%Eri?es agag eﬁ&%fcl’c{'ugt@lt Igate]rgﬂ 22 dh:.posed on a layer

I on structure
of dw&pamp nlgtezaal %mfmaé@o% o1 akady zﬁ}eralﬁ@dsqtqa ERisTigl 26. 1selerpRly, Jger of

senucgguctﬁﬂlpﬁetn%la&@s &aopg@mibﬁh §a@§ag @tlﬁcﬁbé@sf ra@fng%ﬂﬂtﬁh@ﬁdlﬂﬁbﬁ@ﬁya (if silicon to
ielectric mter

appmél&m%h’ 23 Haqogletarl §Iéigdlegeﬁm§ laﬁ% ég Baé fa théce rﬁssé %Ir%nug between approxnnately 50
nanom@dreqnd appréGuatdBr WO emaMose, prelf@a'c}bb'r siligbn brarkZmd ﬂ%ﬁﬂ(mss of less than 10 nm

and dIPREGE 1a§'t!r 2285 h ﬁncﬂ&ﬁk‘é@& ehuslob hﬁogub%‘t/e] s[ﬁ@ac@2i BhidBBSS to as a top
ran% fromthat of a _nonol a¥ﬂ1r¥

Sl
stace g RPHEET J1 96O IFRR G o BHETER P BRT i g mon

those 2dllddasthaart. hi ckness rangi ng bet ween approxi mately 50
Referring now to FIG. 2, patterned SOI substrate 12 taken along section line 2-2 of FIG. 1 is shown.

12

More particularly, FIG. 2 is a cross-sectional side view showing substrate surface 20, silicon layer 22, silicon

dioxide layer 24, and silicon layer 26.
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nanonmet ers and approxi mately 500 nm More preferably,

silicon |ayer 22 has a thickness of |less than 10 nm
wa@easdowbectric | ayer 24 has a thickness of abptt/U®04/017727

nm Substrate surface 22 is also referred to as a top

sur fRgkainghoy wEIG Phskyentialiclririamatearid 28/ie fosrdfon ewbstrate surface 20 and a

dielech@CiHmdrigLB $s fHied B@Jlmcﬂg nfikes4 2k, 31951 @Jy'o@&aﬁﬂlg lﬂféﬁe%lgﬁlat@ﬁa?% is silicon
those n the art. Referring now t

|
aiox 138 ot Bl A0S RHEAl o it e e misipie e o ifticon
nitridp Jayeg 3QtoZorgfa ghi @elediri¢ BatSiAIARN Silibardexjdalapdr e@iind kiliyon nftlidslay2r 30 may
be foﬂnrﬁd @y t@(!‘h §es %ﬁﬁ%'t&fﬂ@sje rslﬂc’ﬁeg% tgé a?%qﬂ&%?%hrnégn&%’lmd% ! a%hgl)l/ncal vapor

, i con I OXI
dePO%?“ aa%e ’élfel Pl Yagﬁ@rdleééﬂﬁéﬁ@rai 32y nibigkness rmiiog frgm agproximately
0.8 nth mproﬁlﬁlatdy ebamt Ei/eﬁ’a nm&tpﬁdfdrfﬁ)lly 2 diSech Erﬁﬁﬂal @@haﬁ WRsdhal &
30 1,s forne

appro e{ gt%rnl%g e écﬁea (%Egccti %at gat%elecftn ar&aéer%ll 3& is n& 1&“@3 {oot]eglg two
layerSrPéfhéIF‘ft%ﬂ m%@alal & addyri Oé@womm@m @iaaoiseayea lagen df stlices] dieddei Eor example,
gate dBRCRIE indderiad 62 inSy &lcbmﬁ@&l ok ﬁlﬁtbx‘i‘ii@hav§g L hi%ﬁ’melgdn@%g%ni RYEL., greater

erates. with silico nltrlde | ayer 30 to forma
than aflsm%ﬂ efe‘c’:t Fi9% ORRgRPIgIon §57e0fs | con di oxi de | ayer 28

a nél lagér|of padysilingnt %llﬂerrdeéiyregate:&&lemay mbyeridl 8% ustg, flxyexample, a chemical
vaportd%glﬂénq&ﬁl%q&n AWGitb1R retnggzb? ﬁucﬂfe’séeg ﬁ)gp Obgmwﬁaﬁ{ 441 t@ ggrgzﬁglgmmately

L o L1E ? ion, chem cal vapor osi t'I on,

o RSP L § ooy af olgres e paoted T Ur&R™ 137 g petiened o

form ¢tdhinglinBs s r angi ng from appr oxi mat el y 0.8 nmto
a%f%ﬁmk% MG24 ?ol?&%gﬁﬁ%@%@&ﬁw@ ﬁs?néeaﬁ thf c¥1ém19tr tﬁat preferentially

di el ectric
etches poRFilseP e 81 i}chfh%mﬁrphselqctw%wmo&s@éwa e&r36¢ Boaatdf atample,

polysitj@in éayeti 3@ liseehéd wWingrad dﬂfsd)tﬂ)blc &Qachﬁa I&Qﬁtoﬂ (R1M) Eﬁﬂm E@haﬁﬁdp&:@s that is

selectltvg\ﬁ h(ﬂgrgsr ® Ot Qllﬁl tgic:i rll er or a8y, of ili itri
pcon I’11S t rg 18 a ate dielec 1001?]a eém r, s%(fon glio e l(ia))ﬁr 28 and silicon nitride

layer 3 B3%1 ty@nisqugpicadly arﬁlgﬂd efter gtsitne p@ly@hc@e tatr 4.l et@@ngrpalysilicon
and gd&ﬁiltﬂ@fﬂa hiaGa6l aRfwed kKRN &S b sIRY intek & BicHhaglize Lsﬁ‘f&ﬁcfvla& The

remait ? QES Stjg)ol’ysﬂecog }%er g%%%ts%{s P{%ggg’éﬂf sen}&:op%l;tlgr;‘@we 10. ){"he portion 40 of
gate dﬁ@?%@ﬂﬁ@bﬂ [Byveprsgafe3h addutpmateRtservetiagh got didletrivaGae 3%dnd gate

dieleciid 4®J§do§@ate &@Jm%é@tgp{u@mre & CHRIY G @re ¥AROL ga@eesgga%la PRl opposing

s1dewaﬁlsﬁ€a d(ﬂ?} A suitable range of thicknesses for
&con 1ayer 34 is between approxi mately 1 nm and

appiefxiefratnglto/FIQ. 1 m:rosﬁcsdacawr vief talph Glofy seQios tinel 585 of FIG. 4 is shown.
What ﬁl 1510080 hlt ﬁé fpig 319cQ)|n Ya%r '2& %fﬁ@on db%faL la§e4 2@ qg{i %ﬁgg 1§§ep§6dof§n%sa isolation

Referrin
S““““ﬁ ﬂr g SP‘?“@d’ﬁ “Pta‘i/fé?t sidopafli16gpd: teﬁfélrnﬁa SHPPARYEIR2 OPrRHFP BEFigps of
slhcontdmme pt efce hembécakiched eiribp es Irﬁﬁlifzy:ﬁlté dJf €diiﬂconduct6r dewamoetnc;hmular
sﬂlcon(ﬁh)%% %S/&[r¥4 I?hQJ( & 'iclhé/dledultn% tfi)e cle t 1101{1g:§eg eétéei ed in é)tre@ﬁrét Oon for?%ﬁung

exanpl e sil’icon
polysiat %t“f‘bmffémaéhe tefeyred wn&r@ﬂnr(gmagae cenighlledsuelt b ant
predetGpRed ﬁﬁ)uhth)@hhdoﬁ dRabaset MGS ﬁn@er&aﬁﬂ Olﬁr@t@ﬂa@§ the @RbU® BB dioxide
ri eri al

layer 29 ‘??ha 1s %d gﬁt eacﬁ lsﬂ?%eh ﬁﬁn&sE,de\Hdéls 1%@)1(1:1'18 é@lgesﬁ;ﬁve%épproxqmately 10 om
and aPBFmﬂ%tPIB’ 8. aEYey mete@hvE@rhbhf theamoshiohsilign piotigeslhyler 2Zahmt Isaykad from
each sidéhis aﬂ}‘ﬁixhﬂ@z%r FoQin. BeGlNe Bgthplg'ldyr&hlllﬁgcgark cﬁ'\zr]éitrig AhLrial 3% iw %s around

are_well knownh to those s

syt bho ek o & porell Sgin L0 those SUIISETIE
dielectpief; thay are 3Gaceft opobiysdides 4%nd fayer 34 serves as t he gate

f @@feﬁ‘ﬁ?l;&@@% %OJ la’fi%gfi iﬁ; Eonjd%xld:ﬁr g@haglgg %@J%Qne(sjs rangglé ?e%w en

dielectric mater gate
approxgutelyd 3 a’ﬁélpl%io’@‘ﬁ%“éy Hingt igformdden g@igeﬁn@@ gifvdn gjedelayer 30 Alayer
of silicoli ietrieCiTHaGinAOthCRRRLMBIEbdRch AIpMx @Bt snSdnll HiptdnBitehZ0 nm is
Gate structure 42 has a gate surface 44 and opposing
sidewal k 46 and 47. Briefly4referring to FIG 5, a
cross-sectional view taken along section line 5-5 of
FIG 4 is shown. Wiat is shown in FIG 5 is silicon
| ayer 22, silicon dioxide |ayer 24, and silicon |ayer
26 of nesa isolation
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structure 14. It should be noted that sidewalls 16 and
18 extend under silicon |ayer 22 because portions of
W@ 2dos00r08li oxi de 24 | ayer have been etched durPegusive4/017727
manuf act ure of sem conductor device 10. In particular,
formedsrin|siligarslicctido ey et €0.| Rrgfeneblp 4iliepnyliokide leyes Pbkss @ thickises ¢ Aam and silicon

nmﬂmggggah%giﬁaﬁﬁ§opﬁ&gorned in preparat|on for forn1ng
silicon |a

er t chi
B SelRte Pt PR, R Bh r o1 g SR piras cied Bin
anisotrpfiegetied inh eiehthga mﬁetmﬁe agifotiopit etchdng, aponion déof sg}_ymdmyﬂe jager 50 and a
portlor}ufni%? gﬂ?c%ﬁ Q%ﬁi‘e 13?&%5 %ﬁ’kﬁloyer F&t@s@ru@ﬂp L@&nd % p§ﬂt11)ﬂs %fJﬂwGﬁ ﬁ?@r d@adj acent

rom each

sate s el - ol b%lmsedifet i eaé%?gf‘éegtﬂﬁ B %ii?ﬁf’fcf%s?{%i’f"éﬁ‘lv Clpppa after he
formatiblloBgaek %ﬁme&xlbmlﬁlryeraﬁe RIFG. Bvar diebrieic predadpaidyybe atifpgopically
etched éﬂetz)rﬁmsotrapécaig letlc}(l:lr?ﬁt]s111%<|:)nomtf19elela e%%gd &]f‘c B Hi@)&dé 1§yele§()c h ed from

ecause of t
urdlereeticHicons’s hgtinee stifast Etand p Bickeepee bstzewaﬁ%ﬂaaﬁ%ﬁdm and

appro&@@%ﬁmn ) 'gl‘i{:%/ﬁ oftBe @@&eﬁ&)rt@)ﬁs &hilitdndyed 22y Elrefeﬁuﬁl.y silicon layer 58 is

grown:gllalﬁqe %M %glqlé o(% é%sclgxlze&gl%?% Y Ig%\o%[l\%ba u%ge?sré&)a gaat stilllgn layer 58 is not
limitedOip p@isg silgoss ibutesn hﬂ:&nmdabkbgenumﬂ@ror mﬂtgmqh NN quxg_nplg sﬂlgpn

gmﬁmbggg{ggﬂmgaﬂl con di oxide 50 having a thlckness rangi ng
etween approximately 2.5 nm an

TGP SO L B B oSl 1 BRI s o By dedb s
nnplan@ecﬂ iRy glficon flay&isB ikociormn d’cbpd:drmgdﬁs B2 6d/haigeres as brivsk mglgigaln extension
1eglon% 665% S’p %‘i:e\%?a py %91‘3& fl&%éo : %1&6 6§ eﬂgﬁldélﬁlﬁex%@@ EQsiufEab b gate side 46

orne on Ssi I oxI d

and drpi GREFIRIogion 64 JHjepb T 56 R P Ao g 7 g8 etiogs 62 and 64
may eﬁfand5nt51 feiBdek 18yel 240 B way <Bﬂ‘ekai@1e|, &yeasiona2gidna 62 ad 6Hh hayk memeentration
rangmlg Orél rapggglmat 3; ?xlplh glgms r ce daEsL iﬁbed7ﬂ’§to§15/!:1h39 QQ@&&)&IB&Q?SMOZO

1 Con are etched usj 9
atomségri- Rt feraipi: extereiqe tegiges 6? 6‘?11 %@@ﬁ%@d bypipgs tilf #ygle implant having & tilt angle

that raﬂgkls S8R RbRox@hAdN Ngredd aﬁlDpr)ﬂoﬁﬂlataé 498egfebd, wbddthelinghtiisdiermed

nd, a Si ch nj I s 1D ian
e SR SO PR b Ree R, e
paramsters ifay @nminaycelrce 281 deadj xtvRsin r@avtne@satnﬁ 66 tfqal?eéth412 inglyde apigigjegt dose

rang1&%et@9%n%9prgﬁ§$tew foads %er@érﬁiln@t@ﬂ sﬁba@edflﬁﬁﬁﬁﬂz)aind SproadBitelyan’ ions/cm
anl sotropl ca

ond 0 B PR PEPRTRED L CRITEond (D B PR B g0 ke
After thain@fldng kenB&ndimipr dreicatil 1sutl¢a1§sp| Sltlohgh setrestrad|draih pxignsion regions 62 and
64, re%@%ti%é%f a&ﬁbrﬁ@& LsYnge:iﬂ 8@1&3‘ O ﬁﬂahél@i‘fﬁﬂlaﬂﬂ ft EHOQ@ bd @Y @ Etoda2haBifélimplant may
I ox] de l'ayer 50 % SI|I002 58 havi ng
implagt o\ HOEOBS B eﬂlca%dayafs ptand %@%"s‘hqs H@‘Ffﬁ%ate BEREe
app l‘saﬁ@em&ﬁrﬁ{nylaﬂt& pamrméuio apph @cxxrdmtg@h 2 49 adrwini regiqpr/éwihe
sourceg&}alfn 1mrp1361f<1g ‘lesg dgp% é tb %H&éur%% S dltgﬁ?g]se cﬁ}ﬂﬁ*ﬁm&%@s for the source/drain

grown usi ng
1mp1ante@ohﬁpsqmela@mg SIelN el W\Péﬂ%ﬁ‘ﬁtﬁr&&?‘%ﬂ‘ aSg‘i"b%ﬁrﬁple’ rwse%mloae Bpeing
betweUﬁ‘&iﬁf&ﬁIﬁ@g' &k tiosicht £0 Ebpko&yﬁfelyaal(}l%loﬂmmz Anid nGib gl itgdant energy
ranglrﬁgxftév??n};pll)rlg%gnﬁtélgg& kercangl aé))[zreoma n%ly%H kt\ﬁ gllg% gmﬁgnﬁprgl?nagr?ﬁatenal is
anneafpd byrbeaiingrtv a Ampératpe bitwapn mtoem}a@ly SQ‘P del&teﬁ iug GRtRIE L4190 Ty

S ugha &df reffrgc,rto& &@t@i% %’coﬁ&%ﬁlﬂl &pdtiedlRh S QirEASe, 60i an portlon 56 of silicon
Iante into silicon %8 to forﬂgdo e | QNS e
o33 ) T RS2 U5 ] TP BG! Ba l BE LR B et
ranglﬂg&glmaﬁa,ppmﬁﬁlptelg 50 \kehdyapprPrimdtely 19l A, The otfiec@y @Xtﬁleh@ﬁ%to a
wm@ﬂggemw% §%J§QQSCHBQ&ngate structure 42 fron1gate

rai n extension region 64 extend p el

gaRefersing npct tp FIS. 8. 2hotheqs ﬁ?agéﬁﬂtecagﬁeﬂfée pekel tp-geact g’ﬁ SI1eg |t°ofﬂr§“ nicke

s1hclc§2Nﬁﬂ 6h 14edidY inStticB e nickdl B itldofth& &ith bilicoh ayies, adikkel Biicidvarygion 82 is
exanpl e, extension regions 62 and 64 have a

concentratlon rangi ng from approxi mately I xIOL8 at ons

per centineter cubed (atons/cnB) to approximtely

5xl 20 atons/cnB. Preferably, extension regions 62 and

64 are fornmed by using a tilt angle inplant having a

tilt angle that ranges between approxi mately 7 degrees

and approxi mately 45 degrees, where the angle is
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bet ween surface 60 and an imaginary |ine extending
perpendi cularly fromsurface 60. Suitable inplant
weansaoewes s for form ng source and drain ext enBCDNS2004/017727
regions 62 and 64, respectively, include an inplant _
formedd srce gastyh Fdjank @ iksbsilicide przisn Brisasgd in Gre rggisng 4 piie portions of the

nickel Q(ﬁe[&&{/t H(rﬁrtgl&lr%gﬂﬁi@iﬁ@lgyeﬁ 5%&&5@9&@@ %@pﬁﬁﬂﬁbmmﬂ@/ sifldidbDegions 82

i ons/c an i bet wee
and 8463625 Pgﬁqe%p&l}e&sﬂpdﬁ fS|redn0é1:de &ttspﬁﬁ l{? e%toﬁgt\l}jt tlée I’%Pe of silicide is not a
limitatid P theqireseitt etvyhtic0 Héﬁédamp@é biaer stihble sitigidea mtludes gamivgoiligide {16%1)-
platmu%ep c&ig (};lfg), l:c?oal?{]lq:%@ é(go 102‘) ?ld é%qfﬁg hAsS[stlg ﬁﬁle@HQheqﬂt%erhware s1hcon is

ension regions resp ectlvelg, are. fo "
consurppdpigne e f@Fﬁ’qu@@f iide ack thesrprght of FhFPREARSUTe tsa fiseion OHe e
silicidd e rshend that the |n'pl ant may inplant other portions
of sili

S ﬁ, 1&3@{ (Ellcl(e)crt]rzflzrg eKa1%6 151aV1 czmesg Qﬁ%?gt bb:?v%gn alﬂ% at995 Angstroms A)

sour C orne
and approkinmtaly 50k @éormebqn@ﬁlm@rean@ 8& angfr 84 japfl qn@glitlernS 6704 silicpg éltflde layer 52.

A 1aye§5fl<ﬁ§e§é@tlng bl BORLiaNS thﬁﬁ%ss@lm%ﬁig dap&n Q@t:cﬁn&te[ylﬂ)b Araed #pgroximately
itabl e set of rs for %ve sour.

2,500 ﬁﬁspfprgﬁ{l on (H@TCHH éager 85,213%?{@/' &Xaﬁlﬁleﬁl 'Blé matenaﬁ gé ]tS 81?con oxynitride
havingvethienksa bof prokimatsly 5600k ar@xiathhelayeaﬁ&@ nm@e famneéb;d@gq;nposumn of

v e ox 1 ons/c I‘TQ a nd
R B B

Fegylg R9H @i Fﬁ% %’B@%@ﬁr %b‘nlmilmtl%lrgy Iﬂfg cali] I\/Iechamcal
Pohshﬁl@ [0 télSBﬁl@ieyﬁa\ExQ akigV selethraty dopddilisanTootbudinaizatmmtseps algate 38.

A layer of rgl{] @t%%ar?egﬁl égog%g'haﬂ? dé 3sid % gslm&gx{ %%f%)% Qé_ E@b%?& 88, the exposed

A
portopsiay Elicop Propiaide o maf griiistcapos PR Er s HFGP Fr'ﬁrlfii}aiﬁé%‘o@g pikggn nitride
layer BN BS why SRRan$W, hes&al 6OreRaREbryDOEAL ﬂa@& 96 & nixfel aliig@@iickness of

applo)fng?t?ltyig(?)d% a%e T ﬁ%or}/ S}X/tzél\rll\sﬁ% cI to ex anE re ﬁaggllﬁ%g@sge@{l ﬁ?%ﬁlrr{lg?lsy 350°C

and 5008@Agi ng betmeen apprOX|nater 50 A and approxi nately
1 Elg,feﬁmg-m@ td ﬁﬁrl@QB@l{eb{t AR cdu§es beaicrd tolr@ctawith @IFRRE @ tolfom nickel

o bet ween 35 Ref ion
siiciap (A0 4 FRPIB AP PRAHENY ot 00 PR itk bl Bispion 21
formethirorh g4td138. Sheé paztivns df the hiskeilisposkioh neiilispeiegipn iSj YEPHlagr f8, the

exposéd%gftgﬁksbf Sf@)ﬁ]‘%ep% &nh%xp'aée@ g%ods of éllﬁoﬁd}&&(ﬁqueﬂ/ﬂﬂaiﬂi silicon nitride layer
i con. us a_ni

36 remgi reeecisde gj*lftﬁfrfop?léuoﬁr?’&flﬁ%{‘lehﬁﬂﬂgé 1oE6H 1% ?‘Hél“?eécé"’dé‘%ﬁ’Leg EH‘S‘% i fhmoved. 1t
should W@ruA@ektdot thelirtiad typebegictin ishdt a lbtietigror the prsntofvettiye. Fir eteaiple, other

suitab%q .Iigi(d‘e% nﬁcgﬁg 1%\%1{1191951?0 %1815] 'p¥a[11111ﬁjr?sﬂ cfi¥ @{t51§ gobﬁl@ﬁ@dlda (CoSiy), and the like.
ormati on ot njckel Ssuici ?r%\qg tof
As gl inglap artaFAaveErRsBiaR BEPITIEk &iring fop fogmajian piSiPIHEY &g amonnt ©
sﬂmmhhnﬁﬁ@&kdﬁh&mﬂﬁdﬂd@@ﬂmdh&&ﬁ%mghﬁmﬁype of suicide is
olgrhqgiy referrn}g(‘tlct) #18”1 10{ %SP gecggnglss?dgt\uetv %Ys%PAceriﬂctor%%ce 10 along section line

her ~sui es inc tani um
11-115F FiGe | afeillgsriatgl.) Whapls ltoiwn im1Si 1iisilisen layor 23 gisposep rydiglectric layer 24,
WthhSd dlipﬁde@ Bn kdaP S s&}ncon@ﬁbd)r tnBt@ridl bk EI}ateQﬁeléc{'ﬂlG @ wakh Islce@fbprisél of silicon

I con i s .con
dlomdF &ﬁyf-f%f‘ albtﬁsﬂgf)n tinfieielgjfeaéo WHRS a{r%und %pl’?DSII}%tSI e%& c} Jbg)f Elpc%n layer 22.
Likewdsensaieteidicidsregiof Qo€ titeo?d vadps mloendttyeportiofs of g4td @?l‘ﬁéw K@ fhpigre adjacent

Opmmkg-gﬁqgmﬁ49ayer dielectric material 86 having a
ness rangi ng_ bet ween ap roxi mat el .y . 25Q

€mg§trons. ted
( AJY nowit SRt eaPRFEriandyhaas iR nglf‘&ﬂd}’f:é‘& IBHire STpIG oo 1n an integrate
circulﬂﬁgbe@iﬂﬁroﬁa’edand aBdntan of thapreat invanionbid thof thesserhicendretan idevide dan be
manu{aqé{reito%e und'gf cO ¥r§£s1vg£r te(i%l%l sggsg E}i ;(u%g %{elvf’ﬁlth &%{16 ¥ i sag:tlﬁg the
ness rang tween appr oxl and

anneaBrgIeTODel Atre: wdwn@r%@g e pgsafstsoHER T@ﬁseavC@PC@et?frWCq Cé%ﬂé?l“de one of
these 8€hnigB% oV@YonBina@ NRb:E thaitldr b£6dsE tebhniBés@s pratideBfess. SThus, either the

silicon oxynitride having a thickness of approximtely

500 A and dielectric layer 8B is oxide fornmed by

deconposition of tetraethylorthosilicate (TEGCS) having

a thickness of approximately 1,500 A. Referring nowto

FIG 9, TECS |ayer 88 is planarized using, for

exanpl e, a Chem cal Mechani cal Polishing (CWP)

technlque haV|ng a hlgh select|V|ty to polysilicon.

. o, s o, ~
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A layer of refractory netal 90 is conformally
deposited on silicon surface 44, TECS | ayer 88, the
wexpeseoporti ons of silicon oxynitride | ayer BGI/EHSIH04/017727
t he exposed portions of silicon dioxide |layer 54 and
electrog inobititgrtherfioternatiityl oathe mol§ Bty oByotheyelagfrone juslrihsi heles ¢ap ge ppsipiged. The

mcreasgimﬁlﬁlfltgl ache erncﬁ@lge@ hevllc@%ggfom%acé %oﬂixﬁlﬁﬁé NS 2R@PMOS transistors
i ckness of é)ltar OoXIl na

00 A. The refractqry netal
manufqtcg.quﬁlélaztc%dqn@ W Jé?fﬁt@[i@pﬂrogth? a’fﬁﬁ{ltﬁl@’elﬁ]@{l &ﬁg ﬁeﬁ dga)x as smaﬁl as 0.2
picose&uR{y’ (@9} hrmﬂlﬁisyfesﬁéﬁveﬁﬁ Aabier 20@ntAKE. of Representiinventinnistiabthd=jt@in is
deﬁne% :h ’the las gt{lge{‘ fo rp%%@s%mé Q%bs\glﬁcihthlgl? ﬁé@h@&bséq@en( ﬁﬁ%ow Yelanother

mni c in al
advantpgsgy tbfrsﬁw bigh wRbE ineresex iasiiet BT oRng %P%WIW? gyantization effects in
such a hllrh-GH kemitSHdSotor Bn- s @46 de Bidel ihcBdagle itd tRGIHOI vORAgd, Sreklyrine@ving the
fron1gate 38. The portions of the nickel disposed on
offset (i1’ i con regions, i.e., TEOS layer 88, the exposed
pOFlthbugh serin pRFAEN dngbpdmeBGind smods e des disdlosed srdn 61Wlﬂ be apparent

from tid ft)ﬂegog@ G948 mbR Yiglied Mh@ﬁﬂhﬁ 'vzlriaﬁ&@ addl rﬁoﬁiﬁd@loﬂls&y @ich &ftbodiments
remal n unreacted. After orm:ltlog?c ?IC e

and m?tl&jﬁ B @ZnadﬁﬁvloﬁﬁF@ﬁﬁﬁ E&m me S an EE“% 1nvent10n It is 1n%§ded that the
inventloh st@h 6eMirshitel @nly wdi@rest0 eduitdday the hgpetdgpeaimf ansl |tﬂe|r'd¢8d*ed prigciples of
limtation of the present invention. For

@ﬂmﬁ%ﬂ&gle ot her suitable suicides include titanium
SI|ICIde (TiSi), platinumsilicide (PtSi), cobalt
silicide (CoSi2), and the like. As those skilled in
the art are aware, silicon is consuned during the
formation of silicide and the anmount of silicon
consuned is a function of the type of silicide being
fornmed. Briefly referring to FIG 11, a
cross-sectional side view of sem conductor device 10
al ong section line 11-11 of FIG 10 is illustrated.
What is shown in FIG 11 is silicon layer 22 di sposed
on dielectric |ayer 24, which is disposed on body of
sem conductor material 26. Gate dielectric 40, which
is conprised of silicon dioxide |layer 28 and silicon
nitride layer 30, waps around opposing sides 48 and
49 of silicon layer 22. Likew se, nickel silicide
region 92 of gate 38 waps around the portions of gate
dielectric 40 that are adjacent opposing sides 48 and
49. By now it should be appreciated that a strained
sem conduct or device suitable for use in an integrated
circuit has been provided. An advantage of the present
invention is that the sem conductor device can be
manuf actured to be under conpressive or tensile stress
by adjusting the width of the gate, selecting the
anneal i ng tenperature, and underetching the nesa
structure. The sem conductor device can include one of
t hese techni ques or a conbination of nore than one of
these techniques to provide stress. Thus, either
t heel ectron nobility, the hole nobility or the
mobility of both the electrons and the holes can be
opti m zed. The increased nobility results in increased
devi ce performance. For exanple, NMOS and PMOS
transi stors manufactured in accordance with an
enbodi nent of the present invention have CWN del ays as
small as 0.2 picoseconds (ps) and 0.3 ps,
respectively. Another advantage of the present
invention is that the strain is defined at the | ast
hi gher tenperature processing step which hel ps prevent
subsequent rel axation. Yet another advantage is that
the high nobility increases the drive current of the
device, while the quantization effects in such an
ultra-thin sem conductor-on-insul ator device increases
its threshold voltage, thereby inproving the offset
current. Although certain preferred enbodi nents and
met hods have been disclosed herein, it will be
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fromthe foregoing disclosure to those skilled in the
art that variations and nodifications of such
wepdsmiryesit s and nmet hods may be made wi t hout dREEDS1004017727
fromthe spirit and scope of the invention. It is
WHAT It @ddd8Difiat the i nvention shall be limted only to
the extent required by the appended clains and the
rul es and principles of a Cabl e |.aw. WHATI S CLAI MED
1. | g mathod orpap{esfrips sel’i’iéfﬂ‘ﬂﬁ“gfgrt a’f%?ﬂ%}‘égm conduct or
dewévidkng ag@iiphdgiongbstPpeovi di ng a sem conduct or
SUPSL.at dl?esa QM Be ToSRNREOUEHMEE WhEiNHe MRsa structure has a first
sem canduct or substrate, wherein the mesa structure
surfacpgpg figst gridpespndsigeyaliee and first and second sidewal | s;
f ObMiRG: gate GALBreSldr UE NdfaBravies, whirein e gae sictue basrgpte surface and
s o3 e "EoRRi B S B BT S 2080 on o st ne
seconcp@ctewalbmssmﬁlvqlhendgate structure are di sposed on the
fi (fo?ﬁlg AEbnS SARNAEiSInBRWRbubSisatel2@j8RMiGkd it by, se@nidkidbo i tivggate
portions of the sem conductor substrate adjacent the
stuctyg.r st and second sides of the gate structure. 2. The
met hod of cI aim1, wherein formng the gate structure

2. 1 PELUARSE off QM Dilerdin fobhin thle @Q(eesﬁ:ru&lflre gigdegctric material
over the mesa structure; a sedcond | ayer of

di fermdega firgt laﬁfﬁt"Eﬁh?l%ﬁmW?F‘altoﬁeé tlﬁ“}e&s“?"é‘if%lan of dielectric
mefofiingtd secodd layleh &f diviettio thatedial oteaiherfidt laywhefidileriri¢ wateriahg
the gate structure includes: formng portions of a
first layer of dielectric material over the first and
3. seEhsmythed efeipim | srbersip HrpRe e B SYUPHF IXBSof the fir st
| aﬁbﬁﬁn@ﬁortd;hﬁife Gifst lb@r difﬂte&f:tlrlahlat&@ﬂ vesthafrstahésefdind sitlewalls, and wherein

a portFoH 8¥ 41? f?rgtcfay 0y OIP 816190 lfl%grtvé‘é aS thé Hgtelr% fn Qle[ﬁe éﬁg &ﬁcgﬁje agtl another

ayer of serves as the
portion @£ bmilsioritdl Seleeshc rvaﬁrealgssztve a5 e e S T PRPHE phigidizing
the filkd dhdlcc@BddsRaONd sidewal |s. 4. The nmethod of claiml1,
wherein formng the gate structure includes formng a
first layer of dielectric material over the nesa
4. st Theatetiog pf chaival L. fwdherein énming e galp siegetfis invlueg faming g Epst lafer of dielectric

materﬁ?methMeQm&u@%@mtﬁér ieN@hg t he sem conduct or

substrate adjacent the first and nds

gafosmiag 3 jef &fjrsemb‘gﬁd%ﬂf Bata) gyept &F‘%\}ﬁ"ﬂ é‘“f"hs“ i a“o“er? 1 it and
second €ifés@OMel prit saticturabyseleqilvely Browilg the taio df #emmomﬁaﬁmf@@tlair i ng

a strained sem conductor device sui tabl e for use in an

integrated circuit, conprisi ng pr ovi gﬁ A torated circut,
5. sefnetne e perleHieisting srmicRadugtor %P&i‘ﬂ“ StPueniEe
comptifi@y: Sem conduct or - on-i nsul ator nesa isol ation

:It raru C'(;h#% g serr})%gndgg%raontn%aat‘g% Qg‘ﬁatﬁﬂ gtpfc{ufes&le @%oﬁﬁ&&qf}t—msulator

ectric material on the
mesausoptmsluwca@@aaln@a @herfﬂqerae% firgtrapd sequg sigevelldeval | s;

fo fdirﬁuﬂga Qategﬁél&tri@ thaleh@ oﬂﬁé fp dirRteeall the Grstmnd exond |51,dewalls
\évg %‘S’Pé? %3Q$ oél%fe &Ptﬁ?nlec matg% L %g qéu? hg %e't:te ang thgggt&m:léymc material
coopeme fodom agnid styate hsm@wm Slméace ﬁ@rgﬁﬁe ﬁlge"all% em conduct or

MnQL seBb oL RRSiah pbit6nsboPBe B ERGRF BF mbi@&oRB&aructure

i SO atron structure
adjacent to the first and second sidewalls;

forming silicide from the semiconductor material; and

forming silicide from the gate, wherein the silicide from the gate strains the semiconductor device.

6. A method for straining a semiconductor device, comprising:

8
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adj acent to the first and second sidewalls; formng
suicide fromthe sem conductor material; and form ng
W@ 2008i0a00$ r om t he gate, wherein the suicide frpor/ubkm®o4/017727
gate strains the sem conductor device. 6. A nmethod for
st PEVHIME § SHICRNFiROMHbHIae ermprgng afist layerrpp seimidopryctpr roardridl disgosed over
a laya Oﬁﬁﬂbmmﬁlﬂhe @Mﬁ&ﬂdﬁ@&r@u&@d@%‘vﬁg 08p ﬁlrifa&er aad ISJ)I%Q KiddHalls;
osed over a

nat e
di & ec?ggﬁé&{lm‘ml e%Pﬁ8mégﬂfwﬁﬁﬁ%8?§?egﬁﬂ??@ﬁPeagﬂeMM@mfﬁ“
and speeyq eRgosinetEapsidarisawe thinddnd fowtbabposing gatfdsmmhllssandf or m ng

8 _Qathfhe ST Q) k- SEH GRNAYC:Ga SHRRE LRI SendillSr e gue
Smmgw str cture having a gate surface,

BBy e §‘faa‘é€}aﬁﬁﬂng°°n%&9r AP i b @p@we. ng

gate S|demalls and form ng SUICIde fromthe gate

7. SU FFB@IQ%O@ lafjcliuﬁg ff]lltl{eﬁﬁ’lcll?]\'% fg‘r%n q sec E(l)y%ll’ r}%et‘n%conguctor m%fenal on the

id s of , ere n
portlcglls Pfatp%fgstllq;ig oggﬁqcewﬁag@ga@palﬁé]@@pq thy| thiggfang fparth opposing gate sidewalls, and
protegi@pite gaeliunttat bSetbfkihiag Me sedond 198 MRLNOEIUOD: Bdi@iam 6,

further including form ng a second | ayer of
sem conductor material on the portions of the first
8. | aybrmedicd skdine briertet ifludinat er i al  adj acent the third and

f otvihing ORPMS lahg oﬂ@ﬁ&oﬁh@i&%’teﬁ&mﬁ R doRER gﬁlﬁé ﬁx&gayglh)@ semiconductor
ore .form e secon ayer of
materga?}urriﬁacentt{ I3 81{ n% f q;pgfmg ggte sxl%%\%atl ﬁet hod of claim 6,
fuﬁ%ﬁeﬂww%&MUdmm@Smm®mmmmgmaaeecond | ayer of
S ef&r&ﬁ@ﬂl&&fe %m'ﬁﬁts&&'ldq Jep& séntl@onm{o} SN gﬁd the

sem conduct or material adjacent the
t hPfPEﬁC“&%% flg‘iﬁe e B A ey tasersf dielgraiq materigidpiorsgorming the silicide
from hegairficayer of sem conductor material; formng
suicide fromthe second | ayer of seniconductor
o, mterial, and rotecthg the suicide formed fromthe
© setoRinef Spsondyptordewpesitable dorpe i i inlerhed et pammmFingy t he
s ud Sintbenduetarontifeag et nse nfaaees 1s<9aﬂofcoit1£@du&e d
i??%aﬁeﬁgl%%é C%%?Slgg IXAntﬁe se%}éorgd?ncq%roorr]l nsultator sulastrate al!geLﬁatg:S o ture hagng a gate
surfacg, fi5¢ ppdgecand Ciﬁ’P‘%fmﬁéléedVﬂil% a1dghifdond foontif dpgumatidomilsia gat e
st firsiaibd de@ndl i HPOS Q6hs Qd) ade Kt @ne B 6O GHHCIpRYsin Biad waBU L@l Qlvely, of the
gm”ﬁggagrate the gate structure having a gate surface,
st and second opposing sidewalls, and third and
f ofirpttapd seppdsiioiy regiodesthd fost afid eehd dopell sgoBnekpebtpd and
r %a@@ﬁlcﬁ@dna&%@tte WHRRIntakY grag sﬂaﬁie MY th@se%gtgﬁét&giewce
sidewal | s, respectively, of the gate structure; first
and second suicide regions on the first and second
10.  dokhe drained) $eoln>snductesi|@t~i®tdfvle1hw whendn e gpit sBruGute EinGh@se® fidstielectric
materl@lai‘isgmsemearsgdoﬂi dii&nl %‘Ia@rlaci lelﬁ %sglﬁlccc‘rl:d[lc%r te%iﬁ%is%osed dpn tl}e first dielectric

q uct or devi ce, e stralned sem
ot B o e e E N o gt 1yl et matoial being iicon
nitridecgydreise@s®nduclot msérladbeﬁig©6l'§l:ﬁlﬁ06n, ARt Hetedl theﬂirg RREEEH: ARerd] further
incl nduct or
Udﬁbggl g‘??le?q dgllhga%%)eg é’% thgorﬁltsﬁlwlh %F oA strod n%?énwf‘ l?sl c material,

the first Iayer of dlelectrlc mat eri al bei ng oxi de,

the second | ayer of dielectric material being silicon

nitride, and the sem conductor naterial being

pol ysilicon, and wherein the first dielectric materi al

further includes sidewall oxide disposed on the first

and second opposi ng sidewal | s.




