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WO 2005/ 119760 PCT/ US2005/ 010516 TECHNI QUE FOR
CREATI NG DI FFERENT MECHANI CAL STRESS | N DI FFERENT _
WORHKWINETSY REG ONS BY FORM NG AN ETCH STOP LAYERCHAGPNE! 10516
DI FFERENTLY MODI FI ED | NTRI NSI C STRESS TECHNI CAL FI ELD
5 CGenerally, the present invention relates to th
TRGHNERY b ROK AT Bﬁ‘? BHEGFRENTAE G RAN L, STREPRIN DIFFERENT
par tCHANNREL FEGIONS BYheORMIME B NETAEE SO AN ER BEEING
transi st or s, Aavk Ay SORHIPED c\Wrkhs@ specified
intrinsic s SS 1O | "TUVG‘H#ggm%%aT§§“Earrler
mobi lity. BACKGRCUNﬂ'EﬁﬁﬂﬁﬁEI?%%Plcatlon of integrated
@dntreltyi, the pres@fitivension feles b afeMRinh@A odifte@atbdirgets, muirhere paficularly, to
[
the fmmaﬁ!)r[ &%e%dfelﬁ'!écgg%nggtc?lsj ?z{\}m 2 cﬂag.[leq ﬁ é”?tgf Fpeaf“ e%%tﬁl%?cgfl%% 5}9%1#)1%% the
‘mmge%HWU@@§§Ytechnologles are currently practlced
wherein, for Conp|eBAOMURdﬁNUAR$UCh as

’{H %e{%)iol E:gnco 111%?151%& cncm rr: u'f:s.nt ne Brma?}on of a 1ar%e num er o% eﬁements ona

given chigjeea ta@ﬁordq@ tg @ﬁmcifm clmh!arlaaettte rCieSftrMbISa phqlaw @ﬁvp@ﬁess technoiog!es are

currently Qzﬁéifcéﬂ ivAGein, %p%&ﬂ) eﬂrdﬁléuﬂfy, W\%an&@;ﬂ&éﬁﬁﬁ |st@1ra‘ge dpE hdaghetiivg cMmos
ClLrcu

cctology SORET A ™ PR ORG TR CEALRIS ekl 8 bl o soring
speed anfl/ore pgweN-cotyampiiel. thhans itlet BhisatiomdofPeopihlan rredarated anirsiits troing ,CMOS

technolog! zﬁli[geﬁs Bpgoﬂﬁgm%lﬁmﬁﬁg&ts r zaet & Ekﬁﬁle“gdnﬁgm@ arkdl I)La{a@lel hzfﬁ@stors are
condu or |a ransi st

formed O%g’l’%‘étf m§ mg@ C&ﬁéﬁ]ﬁ"eﬁe“‘{(’?‘ﬁiﬁg?rﬁy&f WS%&%ISL%{#Z?S.{ESEFCUVG o% wget her an
N-channet frzasigorst oP-cliagnetiongsal rcehjdecd rpnirs@so-efiedda jhretorPNat are formed by
an mterfal:eutﬂ ﬁ%’hl? ﬁ§pe<§ !ﬂéﬂl arﬁl @urée%%g whly an 1%1‘5'312 ﬁn‘ﬁ)‘éé thrﬁxelqggicm dgsB(Lsyd [aatween

drain and source reqgl ons W t an i nversel Yy
e o S b TR RB SRR B S Ead o BT S poebiy
of the cofiduetivs @lHnae it egirdRS by Ilgae ebardc forivddtayove fthet ch@nd hepgnehd separated

ther efromrbg'glgglﬂ ’mslllatﬁlg ’tl]aggl h & 19 Edn}f&tlg’ ﬁr tch ﬁ@e%koln Iug&ﬁ forgfatmtn I?)? a aonductwe

uctive nne 'S CO
channel, qug iyig) apphesien tile a@WQﬁﬁ%FOBP@ngWe S’ntlﬂe 35y tﬁld%diel’f@ds on the dopant

concentrahclihe the krobility Y tha mbidiidp oihmwhmm I’h@d |f@)é%ﬁv.en JmSlmw%amlﬁ@gmn in

the tranmsct)%‘ wuﬂhefh?eht gno%lthc d%s%hc%%et%?&gléet smgﬁe an rglngeglons ngnh 13 altso 16%!‘1‘6(1 to as

channel Iengiht Flgtooio Pftn&g’emomowtﬁ H@ cgm@tyeqf eaptdirymtmgdép@n@ge emnrtehl@iow the

msulatmgd%@ﬁﬁﬁon 2SAREENS R do@tfbi vblﬁge ¥0R Laket Yectfde ttilibecoﬁmbtﬁrﬁt& bi/the channel
carri

region sugsﬁag%agléldetermmese {ﬁm Pcﬁf’%m%aﬁcc c& tlg:al\/lgb\ﬁer}sss%ét eInus gln ée%Fthglh of tge channel

nSrst8r “Widt
length, angl h@oqzht@ttmm\eth Berareation ¢fitee doueloesistvity, wedais lﬁle g fvagth a dominant

design cn%brpiﬁi deSonRlishQg Etﬁﬁc@é‘ageﬂﬁj thk OpeSing HRARPGL mdegﬁ"ﬂg; ddeuislenc e

he capability of rapidly crea
s éfawg% f %%Weﬂ% rﬁ*é’iwnisw& Wyes calpliiar H@Péf emffwwd thdrewitn

that have tefbe pddagpH komt indry dfscttivedeotatas obtaivalby sigeilt @otdhipg gatiennel length
of MOS tﬁllnﬁﬁc;tg Og@e maPJ[] ﬁxoglgrﬂ qptﬁ{s' éébetcy is gfe dE\Q%Fr‘ﬁQ@m%anceﬁ E%t&ﬂhegraphy and

subst ant | al det er m nes per formance of
o st 16 PR 1 TIRRISSIY RSP GUTEL LTI OP! TGS TR, 918 35 he gto
clectrode bthgdnsistas) dor a26:00dviRt paletutn@r ®bidoler thix@ly ka@tivchieOtopait plohies, in the
vertical d&é@%&@ Iweﬁ 3311 ﬁl% IlaYe atl Xlrectrio%ngg fe ul}:ela% tﬁ@cﬁ'ﬂ{) ?rld shu%éggé;ongto provide low

m nant esl g crit erl on or acco
shest andl Cﬁ%tilf.‘é a@@tuﬁtﬁ 1rt ﬁ)@b@ﬁt@p tith rf:gdegx.ﬁgzé cHanagl cgqtr@llqbﬁfye gp Afldigpn, the vertical
location o€ the BN finStionsT¥ieh r&sBéct 10 iRGEre Alsuththhe tlyéraRs tebrbd@iits KlérHiedd 8dsRA Sriterion in

view of l{égag? é%gethhc%g%ogi %l?}nac?, rﬁc{ué‘luéga{he ¢l armeﬁ ga‘s‘?‘tﬁ %qgozxaqutu%sor%cgztcm%% fp)t/h of the
drain and grfufeg gagiophithaespasiie &g éle;erf@@tfemféhw thy satetinspleion yry et @ed theghinagl region,
thereby réqbi@in@ BephsRhted @afb&htﬁuon‘l@ohﬂ@st rp@ﬁb‘;duﬁgt @roﬂler Qﬁﬁ)acﬁﬁﬁd @{llta‘ually grown
regions argﬁ dle \arrrthha ecll?ie(aofgsa%@ t%e %att ehecgr? a\?hlc\;gﬁ are 1 fnrgeqlf SXE raés[e?{l] dr%aﬁ source

and i'es
reproduci bly create circuit elenents of critica
di mensi ons, such as the gate electrode of the
transistors, for a new device generation. Moreover,
hi ghly sophisticated dopant profiles, in the vertica
direction as well as in the lateral direction, are
required in the drain and source regions to provide
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vi ew of | eakage current control. Hence, reducing the
channel |ength also requires reducing the depth of the
WORNSYHYHd source regions with respect to thePCHRUSRHOSEEISIS
f or med by the gate i nsul ation | ayer and the channel
by requiring sophisticated inplantation
regions, tf’é’g‘ﬁﬁif qu &leasﬂ% EBRHIY of Be ARG APt SR Egionte Ftakithel spye time
maintainigy oavallod PN jegtiongithassgscf 1o hepek indutationdaysipeci fi ed of fset to

i | , [

0L ol RO LA R e Bl o e
the highly. comp {5 dopat §rofiie g (g &crvrds # Mk dhiSBRinec o pilitidovpaians X the gqts electrode
and the dragn e doutkieaégiona fich ﬁ%ﬁgﬁ&i fa@iph.OBSce tddoh®hudls stb R dSBREEOS the critical
dtmensmﬁs' z‘Ee the%?tle féh&h E]fl tﬂ%raﬁ)stsg’ors {wce%yt{atp Nlhé &%i etttfor? ?ndv\%ngstsgp’rtgﬁ‘g\%%Evelopment

he “"gat e’ I ns
of procesg téféﬁ'ﬁtﬂs g?j’ic‘?f%ﬂlg Bpipeedemntifisd erecessetﬁph ttétwbeeanawome@év enhance device

performance 6fthd tf}tuﬁﬁm areﬁetftbeﬁaﬁﬁasing tHe Ghaﬁg'e%ﬁﬁﬁ motnh@ uﬂh&g(ma%eﬁ QI 6694 given
channel qugtﬁ aﬂtp dtf’?cxpcf t lgastetwo mecgﬂusms Ry be tlfl 9 étlatrt]qg og%‘?g]at i?t%é to mcr!aase the

Ions I n
mobility of thsi charmug@utr @@chﬁ@gi TOgAesL. |Fﬁs€ahg®p¢m etnpegimatidn fva@lgin fhe channel region

may be Iegilcﬁd; Giheteb?t eﬁﬁﬂfg |S(E&HQM§ evBhtZ Br he Q'ingE be@rrbr@c{nd Eht]?mgrgdsﬂlé ﬁl@ l:orkducthty
rans

However, 1e ucmgstlh% a(%phnt c?rﬁgt‘trgt&)g&tg% (ithgrﬁlei 5?%0“5%1&&8 I)S/af{eﬁ%thﬁ gwshold voltage of
the tfanmﬂ‘é\ﬂé‘tl‘{‘/‘pmy maing p raleeigs oft teecdepdng crasenicaine @ fers atigaetivia@pproach unless

other mecﬁﬁﬁ&y‘r@ a'réj@d%lbgeli %dacﬁ“s@e@ §e§§edst51@9‘ﬂ§ld vbitagh a§ecgﬁie the %t@dg%ﬁfc%re in the
nammel oSy g;‘[af[‘lﬁ evi Ceb ﬁel& or mancéeé of transi st or

o e% élrf%ar}( ’Cfto’eﬁgt?“ﬁeg X HEMHRh BrYe o é‘t”tpi‘eé?"ensﬁ 5| VSR jegylts in a
modified iyl Hemabesirons @gd oadesf wapecivag. VB exapdpien tredting englk Rirest M the channel

region mc%ée@ﬁb Rb8iity 8t c1de €82S tank R, dgﬁg IS Bnd gﬁ%debﬁ thléigtgle s%e@i ar% increase

tJTb %gl on or sep arate %1 to Incre

in moblh%? utalrl%z chzgzi,yd)é oEtgPerd' vdick, i Runy pay @ﬁgwﬁréqlsiafeé@? DFPrrePpRdiy | mcrease in
the conduttivésy.d Op alnt otleo hae Momatkdsva stivbst iR it dthaﬁel@@&ﬁﬂl’}ﬁy iH@@beQhe mobility of
holes theler% gqgé%%qtmal t"oh%%%g {hﬁﬁe%hﬁgce o??%yt eﬁ%nﬁtgcm Vgg]ntse%[uefn%;, it has

e carriers ncr easli
been Pfope%’ﬁ auetf? fep {pr Inspieggen Adicon/gempppigmrigy et ore sd@@ﬁqqtbon layer in or below the
channel regioM®ErEhte &hiidPr dompizRBe GRAN H&Eﬁougtﬁt@d 151 Sdr GE¥Ek: xhefﬁad'ﬁtiy)be considerably

enhanced %T é‘l? ﬁx{;r(?‘dugt f o% %\res%séggtmg la\)/ngrs }nagbei G the cth%};nel z%gioqu%éf?%nt efforts have to

reduct | on
be made tg éTHIé'@Fﬁ“F e |ff€5ﬁa*am Ioésosfemltdmﬁetqu Byappiodhctrnpntiasisnd ethaproved

CMOS ted[(ﬁi@tl’bal‘ﬂ*‘btstﬂﬁanad’ @ddﬂ@r{zﬁ? la;ﬂ@ﬁﬂ gFerthaeGchM%Ies BavEl e rd@\QIoE@ira§§ mtegtented
ce S rein

into the plogesst &(g'feto orm t?.te vélmann%nem n%é?nfco%tammg E)tlress lwﬁs é’lh@.‘)@l oByate locations in or
below thecehaupey yegion. ert@nqeepimessc@lmmesw sgni§itantss gicrewehd, alerabe Silsh tisoreasing

production ddst@and Eﬂé@bt@ﬁti@ﬁm@mu&tioﬁ bl pfo@ﬁct:@ﬂ ﬁ&& rons and hol es,
I Ng tensile stress in

ectivel
I\{oheg Kl ii%‘ﬁ’@% )étterssetr’tl aolﬁf(ﬁ%gg[lcb%@%”efl If?éht%w pthgr >90P6§0nents such as spacer
elements ipdiffictly; §ms thewpreerdirmatiod ppesdtiag be)thorbmlylﬁmigmd toutcbim@ibntdtiBieprocess
and sahclc{a%sésh&mﬁ} rfﬁséttrerﬁéqy Eé&ﬁ& %@f?c%s aﬁc{] thggtmel t%ﬁeys ﬁl{l&f lf‘lQXﬂ;Ifﬂy 207 process

t al ned
variations &Oﬁt\éﬁ gqvgrtaéy Temuamgltsdmhlnggrﬁ%tﬁ areppg:hﬁtrmﬁef ggg ein t he
Incoevd vitthd ablotféjdeso@kdtshtetttmi; hes efls’mﬂneed:ﬁﬁ'ﬁ[ SRGhNe t&ﬁrﬁ@é Shat dhables
the creattoB he d&néﬁﬂl%és Jor?(gtsogplttq%:ytranﬂ{t{gles% g.ixe w?hou re?unkntgécﬁtﬁ ?nﬁ éxpenswe

hol es ereb rovi ep
epitaxial gioph ttfé'i“ﬂ‘t?t ﬁ‘ﬁfﬁ%ﬂé@t&fof WEa}/ﬁ@ufaﬁfarﬁeusets»owsh as @@n@emﬁcemtloy
it has been propBsedstRn oﬁﬁmﬁmN for instance, a
oSO RSV BYSE ol s BB DR EGF b
of some as&??)‘iﬁ%)‘?fééestﬂv@“% r Besssumpmpy hfbﬂfg an F?ﬁte“tﬂreawgwew of the invention. It is not
intended tqli8dntifBIROICE EFBYeoRBts 6 ORSIAREARK b deBRIANE &Lpddk tleNSention. Its sole
i ntroduction of stress-creating layers in or below the
channel region, significant efforts have to be made
to i npl enent the formati on of correspondi ng stress
| ayers into the conventiogal and well-approved 25 CMOS
techni que. For instance, additional epitaxial growh
techni ques have to be devel oped and i nplenented into
the process flow to formthe germani um or
carbon-contai ning stress |ayers at appropriate
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vari ations to also cover any requirenents with regards
stress characteristics. In view of the
WOa’é’B\/é”a(é’scrl bed situation, there exists a neBETHGRO04K10516
alternative techni que that enabl es the creation of
desired stress conditions in the transistor structure
purpose (#i'¢ HEEE SPRGNTPR g COnpifek oamas erpladesh the moSicaiidtdgseiingion that is
discusseqleiowt h t echni ques or variations of critical

A28 Bl OB B P R PR BB TR s
conditiong WP e chegnes {ﬁ’ﬁ*ﬁ*h?f)i’lf&t’eﬂttl’ﬂesﬁttmi vbmmtsrm niodifidredlesrsiresg characteristics of a

contact e}ﬂ:lh&kbp dgeathpas foi:‘rnddﬂiﬁ&f cﬁ;tn@@@dnnﬂ theocfas@ @}Eﬂﬁtst@isﬁt@@tﬁt@ f&ffo:tnlﬂﬁ contact
austi ve over

openings tr;1 tYl? ﬁaite By drgtﬂ tandz Sﬂumﬁ %rmlréis R Ent?l H Hﬁé(an(i. ey tale ﬁ\f IISfVVYE k%%yvn upon
shrinkinghe fegtyre $1€‘3an eaneie lements a tefiabld ang eretisenntof ofingoloiaibal sreeat ieduced in

the transﬁ;tblﬁaleﬁﬁiﬂ }B&oﬁiés rhdAanki H\‘ét%ntﬁlbogﬁht tol c()ﬁe \ﬁﬁleﬁecltséucg% Z0RA AL, void
S

romaof HOAEEG o e B Gy S PLF B T8 sk e pppigecon
of the elgisical béhedorders oriitpely dmutech atenhace thid @ﬂh@ﬁe&tﬂm{awe Mhe effective control of
mechamc@ﬁdﬂ‘@sﬁ ﬁll thy/ Gha&n@ﬁ egﬂ(gneﬁee Q%fedttpevs%@sts ' g;{ﬂne%rﬁtg drhefy%g E&gm%gheg by consrdermo

N 3 % hat en% es the creation of

e gt e Ry tifeoRhRetoPIEGT B! GPF P AE dresly lacd
over the tangiFigi sgtcbire. edeording ® tiypraved idvytiting eifé’&&ve&trése&%meermg may be achieved
by modlﬁrtﬁ@rﬂ?ecﬂt&géti%ﬂegsschglfactgr tlé o‘%‘%ﬂlet ?o%taﬁteét% sto%t 1%?:r aﬁg S\Flile 5‘ ﬁ’emnt stress

I's forne ter conpletion o
conditiong fqr diflergpt dragsgspor Flgpqﬁs nﬁhl]@ Ghibgsame é‘ﬁ’é ﬁ}aﬁ@gmlg & iR éegg@toé copppetibility
with concHitinal argirveti] Sodbtided fredestitdmliged. N an i nterl ayer di eI ectric

‘g&&%ﬁté oneAﬁush;ﬁ g@&mﬁodmgt\’\& th rc%eut 11't1svre]£t{orr1] kal a hod clomp: g%sdfo:mmg a

e Sl zes o transi stor are
diclectriclyygrqraa feh Hanpigpr eéqmeﬁ*@eﬁawp@am ar@tstoe@@nqmndm@um dielectrigdayer has a

fist spedified M@iiBic QficcRnRMENEss D QLRERE, MR8 BRA TRERedl mrtﬁ@ﬂﬁst in@ second
tranmstoz%%ﬁ’lgntswlo ezﬂaoseefaffe s%t Smos o%ghﬁ%xe%eanf l&zﬁa ?cing%dl a%%vgﬂg\f}rrsé Fanstétpfoelement and

to cover t W@mﬁ Pﬁkféon Wﬁ@rdeqlenn ip atwetrlf@mbcatblogﬁ thhecowt rrasiston arhgate dfinally, the first
intrinsic 300 inf theo@tt |p§tﬂon]-igm@(itfi5dn@a BbAEd il GRlc SRENAVhBE: oFBY bombardment of the
ﬁlstporu%ﬁy tively be used to enhance the device perfornance.
e effective control of nmechanical stress in the
tdserdinglto ptdlginother illusgative efbelitdny ef gk rppssit dnvgiting er instlnd comprises
forming 4W@Y dRBAC LANBL § RRHLRYistGORSeAehd Deonkt Ia@nsls{af éléﬁ‘rﬁegf @he%m the first

acers and the contact etch sto
dsecic gyt %fpeflﬁ%@msw@nﬁtiémaﬁ T Seetrobeghe fp dicleoti
layer fornedams the tfiok rgbmCcddrest is Akchrllirapvid AdiBofNEsesbnd diclectric layer is
formed O\tePM@ﬁQt|u9ﬂtsto?&£tﬁg a%cn}f § se%tgnrdﬁ&ﬁor%} gHe %%%1&1&9{0@% fg}%ed above the second

acnl eve e Intrinsic st
transistor GHQF”éé’thé'i"t“é%/fi Feng ekt b dact <Eme friges prosaifediffes from tho first
intrinsic spesViiakly,aistdoad gaftion $T 1he &Sond Fickn6ialdr QAGed 206ve BHe fséckdIRion of the

while at the sane tine
ﬂrstdmlc&tﬁﬁ%ﬁh?ge?e tlv%lg%ﬂFOQ d'sdegree of COITpatI bi | i ty with

AcendiEnio Bﬁhﬁtmhan@u%t‘@ cebeditisni efbdipipresdestiot.eciimicquiesior device

comprisesACER R MaisRGr E!@m@xﬂﬁavlnlg la ik E@ﬁd@lﬁ%ﬂ@rﬂ@ﬁ@ fﬁ@’afele&tftc € enclosing the first
SesS

r
wnsistor L ERE Aher HERL AR O PPl RSy b B Befesom drogoves
the semicendpctn devige gwglprgqsgtrsc:(@pcémmtor alshrentdinying hwcodil lamet region and 4 second

dielectric ta@e}f Giherlaﬁﬁhe%ecoﬁd dt&éctrﬁ@@@ﬂ eﬁél&gs thtmeédn@ BhiSisthBRERRN afBthduces a second
f ormed above the

stress In (g Secmtds hanM? §& 08 nvﬁ’e‘fﬁ’ tgasﬁ??g? gﬁi‘ rd‘f@} sdireritedit ¥y pose a
first port [ othEﬂ“ NRSCRIFFOSOR TRE DRWSVINGSr mred above t he

Thé b$dntidd rﬁ?%e%ﬁ&éfsto%b %f&en@mg the tf@lo@ﬁlg @tfscrﬁ:tmc’netgigéﬂ% conjunction with
el ectric f or red

the accorn g &*%Cﬁatlp%ﬁg E*ffbtﬂméfff%ﬁléﬁtume@f R liccerery g sl
- intrinsic stress in the first portion is nodified to a
nmodi fied intrinsic stress;by means of ion bonbardnent
of the first portion. According to still another
illustrative enbodi mrent of the present invention, a
nmet hod conprises 25 forming a first dielectric |ayer
over a first transistor elenent and a second
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formed over the first transistor elenment and a second
portion of the first dielectric |ayer fornmed above the
“Kﬁ@ﬁﬁﬂé“”tran5|stor el enent, wherein the secoRET/US2005/610516
dielectric layer has a second intrinsic stress that
differs fromthe first 30 intrinsic stress, Finally,

Rigiess a1 p oriemgsisallyf sheh erossesecsorgl vipes efct pemicopdagia devisp msbpdmg two
transistor abﬁiv:ﬁs ithericne &@ﬂd}etﬁﬁfgtsta@@ Wferdd@e infrinki® edlb@daP@ilesi o a contact etch
stop Iayel %ﬁy%o?:he elgm%ag}:%bo\ée %eg%%@v%} Hon/_}%a(r% é\g:eﬁngl L%:g n?atncea@(t’h ri~ll‘I:3urstrative
memmgﬁﬁﬁéewﬁwmw0®MGEV|ce conprises a first transistor

P&g,ueamlzj E‘:ﬁé&hefﬁ@allﬁ sﬁd\,\f &{)ssfs‘saﬁ&ﬁﬁ{qe\ﬁse@ @Ebmﬂ:ﬂﬁhu&mf vt including two

sttt i ooy P o E AR A ol Eiebet o R LR Riflrceys yoamen
with non-feriqtlset iogstix @e@dange it @urherrilstragivambredimme g bnpresls invevien; anB5

%s $6AL Qalelqaﬁal@rsh@lﬂﬂogese&mp mb@se& ﬁseﬁﬁc%@c&&mt EARS I;&tueﬁw two
enent havin second channe

different H?%‘I“é‘c BPRo ) 6P PGP e NG FHRES VR BTGERT PRt By arctiel
removing@ptiboslesof fyeneseseod g el Reimiqsds @r acedrdance iwtith &mdleriilhdutiesengbodiments
of the preRGMtionSt r €SS i n the second channel region, whereby
he second stress differs fromthe first stress. BRI EF
PBrSHRIBTHONSERcepHie PRARNRSSITPIHII Fi¢ distiaiys ey sisgific embodiments
thereof havaten stioady bty bedengninehe davtidye addokd I@vwinndgscelgdn d@dil dnshould be
understoog %@Q\ref %a{‘:tgplie\%ﬁ?{uij Qﬁgre&\éﬂec&%}) %1140 eﬂb&ﬁmé}%qg)ﬁgt) ?&X& ggo limi the invention

erence nunera entl
to the paqlqu]@éfoémélﬁélmeg; butpi dheicoptigmi thhintemiopnstommms Al peftigations, equwalents and
aitematw@@l_fuiészﬁﬁﬁ{e@ﬂﬁﬁﬁ@scoﬂ%l 0@1&6 eSenti@rab @fﬁi&h@ Iﬁﬁfamﬁﬁie&l YaimBow

Cr oss- sectygﬁﬁ% Fﬁf@??ﬁﬂ eV|ce
i ncl udi n Pans or el'ement’s at varlous

Tipesty @rfvaemfmdmwgs @ftt@glé@nﬂowwé esprived betowi fit the intsicy oheleivanetel features
of an act®dl 'In%ﬁesueﬂtﬁtloﬁ a&odéﬁoﬁﬁid 1Sttlﬁhspec§ﬁc@tﬁbn| ay il df Sounda Gk fapiRebialY that in the

developmgrg Cog Iataiawglbac\%a FEHnbo l.lnﬂ’g,t rugtarlm\lls eimp ggwnn% nqt1foc (%?[Sl{)]ﬁ‘» must be made to
achieve thgrlesbntrs’ isppeifingtabrsuciSis Fingplinnes wiktnsySym-wiivd puk ivgedst-splatyf owpstraints,

which wilf l‘;é?;iﬁ Bor® %tlhﬂ%ntaMénQX\@noﬂzt:r AR GOMNH WS i PFecitl@Vth A Buch a development
tr nS|st r el ement

n di fferent
ottore g e Pt B fepevo o GO AR BrcAoet 815@‘6“@%90’1 ose of
mdmmymmMmmbaﬂummbasbm@mbﬁmMﬁwdmwmh non-reactive ions in
’ﬁ'ﬁ Qggeqa%%m\ﬁ”“hhngwl”eh&@l be& Lvltﬁ'll%ﬁe{eﬁcteltal tﬁc zﬁ%@@ﬁ t $ar9tls structules,

present | nvention; and gur es SC ITHtI ca Q/
systoms PP SERHER VR BETHE 1 U BH QURTge dLiraE 0o
obscure the@éstid iim@ntbinvrith détdif eliemb il &NSinSt Gosetsyifiein tehrrc Nevertheless, the
attached %'%Egésva?%gaﬂJe? P ?(Q(gibF grlldy ?f(gﬁiﬁl Iﬁgﬁﬁvé—: %1 Qst ofGlieC x? s%&tqﬁ!entgm The

renovi ng po tl ons er eof
words andrpbipsss BE aqrg-;n ghogld be é‘&‘ﬁ’l’ﬁoﬁ@lé@ INMEPEES By he eedpingtponsistent thh the
understanﬁ:ug besse whrlidtall piadsbswe tk&)ﬁ?ﬁwﬁibm’& e Selevardi art. Ny PERS Gfiinition of a term or
phrase, ze a ggymit%r? th 1W1 ! &fiee{enthi% 1% ag'nam!l% s%%%x%'enpetaﬁn%g a4 t}ngerst?od by those

| OUS Nno I oNns a n ern a
siled n ghaioeoc rspseeto b ey s R OTSRGHM oGRSt ExiEasicat hata

term or phfdsel i ErdAAAWH RGS aadfiauaﬁ[n@anh@r ﬁd Q tﬁ’éiﬁﬁ‘gr btﬁk@@lah Ehaﬂ@ﬂd@ﬂstlo@d Ii}I skilled

artisans, Sﬁlg} ae]spﬁc:%?iefglbgwg I%\J;llfée ex%ssg 5 h ttg, SP] iﬁcatlot% g\ ﬁl e[g.n F %131 manner that
directly apd ympduivotadly providen thie tmcxdl@eﬁrmmtl Evethp &g problegr f or ns

T:He %&Le@@ﬁ@nmdﬁ% ba% 0{1 he cGHREM ﬂh@ereﬁ'ectﬁelﬁbﬁesb E}Ig@x@c;ri!né’ﬂl theSchbr@el region of
altl ons

different téﬁ“f‘%?‘"rf%%’("’f Vst Jﬁ%ﬁ“%f ?fgacquphﬁ%ﬂp%odgmgrtpq ‘“5‘%‘"’ ey L e gipiectric layer
that is in tda@ct] vwithedmt tfagistoq sirudiefei on ek 1bgt leadt @ca@peﬂdedm(ﬂ ofithstransistor structure.
The modm %)' tf%it%@ﬁgs N@t%el%ﬁlg ILM E b%c&rhéh%ﬁ r@tdd}égmg process

diments of the invention are scrlb d I.n
parameterf ﬁl qr ﬁ¥ éltr%’sg{lenb\fritltr}oaquaftve :om)tSugF he fhélﬁcttrlﬁ, awer ogifted ove the transistor

actual inplenentation are described in this
specification. It will of gourse be appreciated that
in the 20 devel opnent of any such actual enbodi nent,
nuner ous i npl enent ati on-specific deci sions nust be
made to achi eve the devel opers' specific goals, such
as conpliance with systemrel ated and busi ness-rel ated



10

15

20

30

33

40

effort m ght be conplex and tine-consum ng, but woul d
nevert hel ess be a routine undertaking for those of
Woozl"f’,ﬂ/Hé?(’g) skill in the art having the benefit PET/USHIOE0105t6
di scl osure. 25 The present invention wll now be
described wth reference to the attached figures.
StructUre,\ i BRI 2P PriBtethrabast pastjedly.cms camieht delv iterelsyenrcevers a large area of the
trans1storSsﬂ'hlﬁﬁattlheClﬁJ:c|thd§B£Uul§Hn§ % ihB iR tofl E@Mu[bg&lalﬁ& rcff@cﬁ[f@ %%Senglflem ing
the
witin o SUAPREP Rl Yulp 80l S ey PR B 6 RERR povss.
MOY@OV@IS K [pregegt EPWHWWQH@#GE the Neyibatidredr dgmation pé corgsremigig elgtlectric layers with

different We@%%&nﬁtﬁﬁat H{ﬁt@xleﬁtqg %cﬁtgngﬁ 5@35 'athﬁff(%gdn%)mtlhﬁ'ﬂﬁ substrate. Thus, on a
rative e i nventi on.

w 1) xa The

ol self 12 R BB Bl OGS BB RUEPE LBt aier
transistor |e}¢tnex;tquiz@taee(jaataggch aveosa prveiaiiy, rrgehce nemg tngn taryVikabdistol pdrs 30a CMOS
device, tHeiQB}edr &f‘i(ﬁ@diﬁ@r&t@gﬁal fohcglﬁﬁlcﬂ’a\é)ﬁlg&eﬁﬂ gerwﬁé@&f Y c&rﬁb@e%%MOSf devices,

[led in efvant art. special definition o
such as @lqs,einmutw ch IBsh F%\dsg 1}{3 Hencea fa‘eaf g!ﬁ?nt rsistprngepmgty, that is, for a given
technologgl inpdeer ldgher dpretingtshked atrtighi smvar lyaka@devemaymmevwea fbraQivas operating
speed, thélEhQ?é’e%ﬁl%ﬁg aml/ thﬁng%wetsbgﬂslﬁﬁgn nﬁy%px%?wﬂgcﬁl On a%idr@%&glqga% process

consi stent Usa

non- umf%ﬂ?"ﬁé%ulﬁlé‘%ﬁ ﬁe"m o HesB e oL oo viteB g difroaesiiiags of a
wafer, or ideviagiond édddvideshianed an Gifieak arhfeBddyibd gsduded G com@enﬁ% Mdr1bg se[ectwely
adapting @l !ﬁ%gesc%"gﬁﬂ dltﬂ?ﬁ%{l]tl V\%ﬁg:ﬁoq \?J\}i@:i p%ggé/ns %ereelsx’lgcﬁe st aéaPtatloP ftakes np?ace at the
transistor t“ﬁ@ ‘s?pé‘b?hf’ ckagpal ggionsref hedwplved vqn@ﬁen demaqs ﬁ?ﬁ therpfere mn@ess the siress
erzglneeru(yhﬁ@&teffytleﬁtnd unequi vocal | y pr ovi des t he speci al

zgsﬁ) évﬂl:st])’ 8&}]5@90{)&% rh%sstu%’ugﬁ glrob glﬁ% lgec?met Iﬁ%{{: w&wnéxg% Q}Céeasmg shrinkage
of featureggseasid henag)ihm piesentrigyitian is pertieutrein n@lantmgas dreowbinatigi ithdrigibyt scaled

semicondbcfoR SIS, Qlferéby IQ@&diP@}h& @fckhet BiNfultier REVIRGEMAP Wit hednBNtial loss of
Lnsic stress of a dielectric |ayer

performm?%cafmex{s’,y g‘ﬁsséndﬁfeggrto % h the transistor structure or
Wikaefeience 4¢ the diawingd gk digstiativetendodnneitsif thy pofent inention will now be

described il &S HeAiIO i gSikel 1W @&1&5&%6&113/ ;”3@'3 Mésfséc@la{al A8y &, s&ﬁ@onductor device 150
nsi.c Sffress 0] di el eCtr|C ]éer nma

comprising {5} (PS4 u GBS M dhve P S 100
100p mayyypresent rdgéerametybeswil trimsisionslengast suvteas Gnis-chaffich @sibtbreand a P-channel
transistor, Q)E) ﬁ&:@ﬁ%—% $g%1le %%c%roﬁg%%’g/ isalg&%ﬁ al tlﬂﬁ“esrgr{t 31? %ﬁ&?’tgg&r %lﬂbs 10(§7.t10ns,
and, in pagfieggr FRPOdRYS Ui gt 1908 oy ApArront 48 Nacharghirigesistop prehthe second

transistorsSt00E mhsayepesentC-OR-eltasne R dnsiftgebal ebwlith drb@rankadan kst Qﬁmpiementary
transistor E&Inr %ﬁlwgﬁ thetnlaxgs S[B?scllaﬁpe{n‘d‘ "‘_llb()pcfl‘l)ag Q{;ffep gor% %acB h%ertng sal'ﬂzsc:o% LiC \mﬁ type,

tructure enables e t'reéss engi neering
location, f%%t“’é’h andr legifsnconrepipset the deniivan ghosﬂng Aive |sel@ﬁntmﬂy the same
configuratfoBCinél heaad doRBpordithf; iodhghohdif of tha RsisShbAI OCer{nﬂTWOb Q3 dRIoRE 8P fhe same

t
reference M%%EV uEJ]a?so %e ?o§eeclnha{ altﬂougp #he g:rg:se% 1§b38%0&|15r]p63181i11g1y éé‘taPtF?c?OUS for

orre
transistor Play@FSsWIWPWHB S@nssr-lfl@mémon@mee@ssuefhw alditieral sptitivgyslayats formed in or

below the (ﬂdslﬁef:@,re RdimdlkRiohd Q‘@bﬂe&ﬂtﬁn@ﬁtxoﬁ\ﬁﬁﬁ aldd béjéofniaﬁéaeﬂﬁ sﬁ’dh%§d1t1ona[ stress-

creating téN[ml%ues }t sﬁt\)}.lz&'ln ?lso Ee g?teecy %i‘trf@ tlr foH%vtvip%ﬁes%F)tt% ci:fff%l?h@htllustratwe
embodimeg‘ls peds piessduinventpnds Jelreéct:rteqi foctrahsgispe resmartts provided g ¢ Grm of silicon-on-

insulator €DB r@ﬂ&ﬁ Witk afl Bisl dANSR Do @él@fﬁe Agrvmf'bg"cltséf ’m ﬁ’xU Ch@r the
np ementarx tra si stor Ealrs CMOS devic

descrpto BEREROR (i GUPUPRGNEHE PRI PR PO gRRAPBRE ifemiconductor
substrates engarag hlko iseeafliGr applivd ® tehsisev dusigeonipt @icedCMDBand extice &8ipns.
Tﬁy&ﬁlc@ﬁiuggmvwm&ﬁprﬁ@a%bstrgfg % 1t lthgm% lfc!ﬁﬁed tk@@)ﬁ Gn i f%lggtmg layer

en tranpsistor geonetry, that is
102, such aé&h%%@lﬂ*mﬁcﬁa‘)élde EYRfy @‘H‘é’fl il Mrn@dstbeeé*& g’ﬂlo‘l’qﬁlé’ys%%ﬁa”m
| eakage | evel may be achieved, or for a given
operating speed, the |eakage currents, and thus the
power consunption, may be reduced. On a nore gl oba
scal e, process non-uniformties resulting in a
devi ation of electrical characteristics of devices
| ocated at different positions of a wafer, or
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of feature sizes, and hence the present invention is
particul arly advantageous in conmbination with highly
WOSRY'E8760sem conduct or devi ces, thereby provi BERESEHSN10516
prospect for further deV|ce scaling wi t hout
tantjal | oss of per for mance caused by

SE‘“‘C‘J““%‘E“F Ny mﬁd"ﬁ.}%&ﬂﬁiﬂdtﬁwﬁ@ as WItCPP lassf 'k @ Edovipg depraiption, since the vast
majority off intedragisqircdiv fitchiging chnhpﬂlﬁtltfg&tdu\ﬁﬁts griaedioireindcs. ®fshdulBve appreciated,
however, qua?t?h@ 'E&&oﬂéﬁ%lﬂ 'la 4 I\% Il gf‘l‘ﬁed gpﬁg \Agpq%{mate semicongucto: material in

detail, Figure I'n sc él
conformify 8 desigh EPEsHARS. vaeﬁls@ﬁndaecg@rﬁaww@fneﬁoan@w besepBOed from each

other by SOMmpkibBitMGura 184, Ichﬁnsfaﬁa’%ﬂﬁ l:h%tf@zﬁ oh SR trehQOBO1RABE Be first transistor

100n furtﬁ??‘ccgﬂﬁusgsr %Q%tla % ogcee)lstte 10% u§!1é1% taesa}n{c?rgpcéﬁtpogvﬁ égﬁ osrtch as a
polysilicop peytiesy, andgy m@tléwﬁ%% posfwe H03a£0f itz pleaideah te famsif s thetal silicide.

The gate arddroaa fﬁ'u&h\arlﬂf kurtB& cbﬂh@ﬂ&l §§aﬁ:rmsu@ﬁontl P%ﬁgeﬁaga%ndg?the LRE clectrode
feren 1 e

fere
swuctce 8 8Bl BE B, bR R TSR P gt ek s o i
regions lblnngg Fraspgdsthergil @ei{ak slivgk stgors] 120 Grspraryelengsor €6 enfornaid adjacent the

sidewalls bE @& Qe[ﬂ@ﬁ&ct15cl’e&ﬁ§dtt§$ WS Ang steﬂ%]ﬁte@ ReeAh b} 5 ﬂ&? I15;9t & Vﬁh LORB formed
transi st or

sevven e RLSEE By 4 AL it SR iy o EPARSRES tngLpp moy e
omitted. Al t hough the transistors 100n and 100p may differ from
I‘ﬁ@@é@on@tﬁgﬁfstoﬁ nOC?'n?a? 'hav(écgﬁ‘(gﬂérﬁ;afl Vihd Bml X&%%uratiog &ﬁttfa One components,

, for convenlen
wherein ﬂtefgt%ﬁl gy §°4§%%drﬁlaw seitsSTeiont 1A ey nglids diffgrpat dgppnts compared to
the respegign fagiguyr aft themansand 10@NGBenCiHE KBS pANEiond tERRPRNBOL,SI00f represent
transistor Elg}ﬁen{s B%ffe?én%oﬁdl%gv% pd 100p are denoted by t he sane

ref erence nunera should al so be noted that
Aprisrbrrgrrsseiiod fprfargangithy sproiarndyclondavise prs shewn rfligure 1a may comprise
the followdng \pandsseg e DiSsubsaiite 1010 RO SinBdtiof Eaﬁr m&m&he%&ﬂa&uﬁctc@ﬁb)ﬁer 103 may be

formed bysa(il&aﬁgéﬁ \Jfafég%%g ﬂighn?cggsgﬂ‘g P16 sén%1 S OIaCEWIC gb tésl tg ﬂ‘%ﬁf‘?@{o an S%)f Xewce

orne e res pec
or the Sut}se%gﬁ Msmaymteprw@é etthout iy drvalative layeryl103) @cﬁ bk sovdoiduetcr substrate,

wherein th skrilic@id@dior &ghel o Qfﬁ@hepﬁeﬁefnﬁsﬁﬁip &trp@.ﬁ&i &Ghd s%gﬁﬁ‘tb 8%y bl Formed by
al so |
cptavial GOR |80 BEARR RERR et et 007 35 bdsutlatbiioss grmec o

oxidation mecowr@s bt lashishsipracess feghn s e bb/dletdma;msmsﬁa gate clectrode
material, s@&lﬁﬁ?ﬂgfﬂlc&{ @y ndgd of Bwtpli@suﬁeQ:ﬁgﬂt&t va%brj de&@ﬂoxp(iPCVB)s ui‘h@tte&[ei the

gate e[ectrgd% éna%lﬁzg an Age %Nte ursulﬁtéonia[ygg& tnay b{: Haéteag%ﬁ)lryg@%ggcafteﬁ@hotolxthogaphy and
etch techn tess dr deprdaoge, withhvellpstadidnd piorsseatpeo rNava impdnstoneclamp bdnbthation
with the ﬁa@ufﬁo‘h@ﬁ§ el fo@ S RBR LS, Jp&@ﬂ@&ﬂegnﬁ@%ag bF %@gﬁ%&d REESN the spacer

S es and nay al so be rea
ctement 1 355 bt B o AT PSR iRl attion procssses
when a soplagjrataddaterdllyepratet dopand cratentiaticke) ireeirel 56 tROMF bifleBurde regions 111.

For exam;ﬁé'l l@ﬁ@n@t@ﬁ ?egl:lvgs]'otn@ﬂﬁt:%gpeﬁe%ﬁtmg%epttlhggyet% re(@ 1rec! ngHe!r aat rﬁ% &Lcles for

on di oxi
activating g}d?{)iareﬂﬁ cHrtrtgrlinaléntqttlay@flucecé%tag fraags, fhg metﬁml\lc@mtowm& and 112 are
formed by deppsitiey al rhfﬂﬁtorySné%aﬂﬂ@iEétﬂ;ﬂ.Q&ﬁﬁxcﬂgﬁétﬁm%@c&ﬂ&ﬁﬁiﬁa s:hcon wherem
ferre

the spacer §[§rﬁ%n9 a9 ‘3&% Esqi reqp{i’éﬁelﬁats%gr ?tev\é’%&m%wor lg\éuxane%tge foB?ﬁn%rhof tige q?&aécompound

1 con cr
between the pate glegqde s%ﬁ‘ugyrlpf gpdélfe dramae@qogpcer$1ms ttlui ts including

Fig@emd &XerlaOGIE siokvk %lsirﬁcdn&cbﬁ&ege Q}@ winla 1£Q Qtele&t{xc ﬁyb?lﬂéjformed
onauct or

above the t%gsés%? @ﬂer% tsalogn and I[)]éé)}d \gggag%))t %E)rﬁllstBrFﬁkingPté ?@gﬁo%ﬂﬂw d in an
interlayer diglgcsie mtel 141 rﬁnot @!mwfl &7 Fipry L e teh wildsiogespend g imee it s laysfdiee to be

formed to &stabigh BN uSRGRBE Al Eéﬁﬁ@c‘tt&{s @Etﬁee;%rhdwmQQumleﬁgms The mter[ayer
ate from i solation struc

aiteons FEFRE 55 pAGTER ProeRle Fand 5h BF S HOIT Gt (P LARE e s an
|solat|on The first transistor |oon further
conprises a gate electrodg structure 105 including a
sem conduct or portion 106, such as a polysilicon
portion, and a netal -containing portion 108, for
instance provided in the formof a netal silicide.
The gate el ectrode structure 105 further conprises a
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omtted. The second transistor 100p may have
substantlally the sane configuration and the sane
WO HHpHAEEt s, 15 wherein the channel regi on 184TASPOH/HWS16
drain and source regions 11 |1 may include different
dopants conpared to the respective regions of the
source fetg‘r‘)&hb‘ﬂé%frea%@@ﬁn aiteBePia Heh Focesst Sinqel thseBGTPPIceith Siostsohas to be

performed @Ot ferchOQPthy, @ pAligSEIAh stob [z@:{ﬂ&?sl uSﬁan pz@h@d’cl&@i)rgveﬁ)tfa n@tenal removal at the

gate elec?édfag Str%lrlgntl %§: @lnd%e $ ch ﬁ%% ha ){Paeh d tha é%j? %Ieéc%‘irgd; uch sﬁg)\%ﬁl \A{hcontmues
to approagh e grain png S?PEW !fe&mpirhlsHGHCP,hepaft@hlhrmbwt}fnmsdb@%st@salectffhleyer 116 is

designed SLHBS taétak Easﬂ-&a}nall} R€anl cRB %@E}eﬂ £br h BBt ctef 2nd r@e@%c&hﬁe also be referred

w s on B OO e S NS eSS TeP O Byipiosce snd
thus the f'!?ﬂ@leiegﬁut ‘éyer élgﬁrr@s evtprisgsilBEl nididy ncdljconitridh exhibiibsgondtien selectivity

for well- &Qﬂllsmyn@@oﬁy RYdesd e ipid ﬁnr%ﬂ!ng Li®n skl at bﬁgculafayl%on 102t may be
tor substrate, wherein t

ceposie O oot oS ?"elfasvg’fngd%P%&}n FEBTedisHD & d‘tPﬁiifé’P PRAF bRy be
adjusted tgfprctvhle 2 spebi§¢dr iattiesic oecharinyl shas fvhiterne the lbayme tem:l stidnkiataining the desired
high etch%[@dﬁtv@ b SRR IR - T%h&ﬁf %fht:cﬁlrmmaehg dgfﬁglgd Ib%glg nﬁt E%Hced chemical

4 deposi
vapor doqo S Ay P Pt qfﬁﬁ@as'maae@wet B igpsrove
supplied foclel phanedatinysphdng mdeposiitd o adjof thamgabcabitestcreadein 2R silicon nitride

layer as JEEJS@Jd' aﬁor ex%uldﬁlp tﬁesdee&&txr?‘ lmlégr Beogk'rfopr}/ed %E%%é\/%{ ofI walt. established process

#ﬁq sure chem cal vapor ?
vecipes o %?aéléf’ﬁ%?“e (Yhe andgparrionia (A&t pisgeen RieM:-) or aifdzon ) fatdeposition
tool for HEASDH fatd diivod aiyE 12387 THRWrehEn Iﬂtatsthed’nnﬁtﬁd@MyoS ﬂ@ﬁ besﬁdteﬁﬂihﬁd)y the

deposxttorpgbgﬁ%n's tv{ﬂglgzﬂfafglb%tﬁhe a coentl Cgsx\tfees%ress InGsuI%%n }nﬁg a%lgrogmatgy 150 MPa

O cess reci
may be optpipgdatifh dtijogpiately izl Biag H?WGW%W @’ﬁﬂ efwbhﬂhect fh’EOSlUOﬂ recipes, while in
other embaBiftHtBCnilel sghs &T a@ﬁ&&rﬁateflﬂﬁ-ld()@m ngy tehenispaas Fen@‘hietﬁ@éﬁ%ss created

in the 511190%911%36?1 % uld élepom{u‘tm (gpegg\ho%}}e egasdrfu,x?tée gﬁﬁepgs’btéye éEFe SRR ptwre and
the ion bWbE“HmPfﬁt é?cﬁ@@g &t weli-ppbrarstipsi thncopropoesg eso@0ofitheits @ compressive
stress in RORYYr Sij Efaédﬁlgte& &L @y atls{a?{cepxraglfiiél aﬁﬁoﬂ%@ﬁ%oe&%&%ﬁ:@t{eﬁ ﬁ&térfﬁnlmg the

plasma atmosggerﬁqiléjlrmget %P]cginslhof t}éed?ygﬁg% V?_)e gmgagt&glgzéhgggsaqnpré)hsupphed to the
plasma atdle:mhdqe ey beberipde guadiugdhe detee of anyoabunizgeeht Gyid B8 déposition process,
thereby ci@dithd Mt &Qorﬁﬁgmp@&&ésﬂ tllty silicHf hifge ia&@ | ?@Ex@attel a sa.@@g}tl G&%irgment

I1cide reg |ons

e al si
auat e TN o BRI i Gt fipoch G 4O §F BPRTeFafel S, i
low-frequenqy sripply iinggnificolip mdo@b of @atd bt Miidoh niulte BdRkhy b BEsile stress is
oreated. Gl thi Gt hanwgdng @ly nl H%ia? ﬁgiea%s %ng)get sn:flé:l?spres?%lt R s?lfcéona itride layer.
fa r e Gf or I’TH% I on

reacti on mask reve or ucl
A corrspigFng faoiiiot PSR RSB B iandon) decnifee be Eoeeion of o
appropriatg plawataioghd®5 and t he drain and source regions 111.

FExl &H‘Eﬁe hl? fir%?cﬁqu?% gr: llé%/ ?}{'Lg\{yspomg asl %ﬂcgrp rﬂ glgy%g@é\r)%a specified
Compl‘eSS*Y%éf“ﬁ T Iéﬁ@iﬂé booted |tf@h@ﬁf890@@@woewmreqmﬁn depyrifing aili¢oy pitridadaving a
desired mdghiaids b bifir esgbeﬁlle’&ﬁilﬁ sty a@@@é}eﬁflﬁesﬁmﬁ@% Ghe bois@Prest substrates,

er | €

wercie. o B 8 B W R e e LA BE] D andr yon o
measured gng cpyeelatefl thrihg resrsctivs prbssi miretare. malpudliomthgelkeditivg, d:dd assumed that
the first dISIRGHREIRTe} DB SR LWRERAPENCe inRd] Whidupbns 'eﬁlﬁ?déhﬁenﬁ Itt%ﬁ? BL Brmed with
rensile strel 1€ 1 Nterlayer 40 dielectric material has to be
patterned to provide contacts to the gate el ectrode
Fegtue e sohenmtice)B shawel th: vanichndiictar &mide 16 vGMQ 1200 mAsk 19V H0ned thereon,
wherein th@gﬂst%@ Dh/ e%@e@% firse Ghlsfsbr eﬁé?&h&%n dnal cAVGRXhen;@%H@trzﬁ)lglst(?}%lement

i.sotro rocess. Since this anisotropic

toop. g R Bl ey ¥ BB e il P P Y masp et for the

reliable etch stop layer is usually provided to

prevent a material renoval at the gate electrode

structure 105 when the etch flout has reached the gate

el ectrode structure 105 and still continues to

approach the drain and source regions 111. Hence, in

particul ar enbodi ments, the first dielectric layer 116
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for well-established ani sotropic process recipes for
etching silicon dioxide. In particular, silicon
“mh¥myﬂagmnay be deposited in accordance wi t hPCT/US2005/010516
wel | - establ i shed deposition recipes, wherein the
deposi tion paranmeters may be 10 adjusted to provide a
formations pfe i #1deRDiPA tHiaRsirse atfetia i daimatpprafghe wehist| masiatl4q i@y be readily

incorporagdnf@o th RE1vSHtivhal pxla'&isﬁﬂcﬂd nMBI@oVExh the g@xﬁé&lﬁﬁt{)r Jﬂalvﬁb lﬁ)t i€ Bubjected to a
tleatmentsi%‘é %ﬁﬁ zllo\ﬁ 19&1‘}6 10n§ ntqcluai%g fd 1I os)tgancc X‘m‘ﬁ%g 1@1&11% ﬁré[ﬁ‘}l gﬁe \A%en the treat-

asna“ e
ment IGOVSaM?ﬂr@é ﬁo@m @ﬁlat(mewmemmp ¢ the, iorf lepmbersimenp Ithe, molecular structure

of a first pAtiGITHLE Bﬁth@fayérh% ﬁlnﬂﬁiﬂi@d t@tsfiﬁ’iﬁ&hl@' r@duc@éﬂ@ BefiSic tstha@s \bl'tlﬂ?the first
asne .a

porion R BRRERAb e P B R o L PR (P GEL g Aty fon
implantatioh piogeanmay ltersplgmed i app@danceswithep aysi ﬂx@!dxess febthe Exnadipbctic layhe!l 16 and
the type @qglpﬁﬂe&és%ed'm%l bewper{ @Js&@ﬂap%x&n&@l hasi s Rhs/cm? may be used at an

| -establ i she 0 15 recipes on t he basi s
imp antatlgp F%%F% ( é?wjmaé%dp Hlﬁ%m? gox (jr{ﬂg@)t 1c1ﬁ11esls b @p@i:pxwﬂea'eio(lf@el}l for the
above-spegifiedhiot spegjesn HolN2ver, rafevant pegpesl takenmayt rexdily BeaictefReW By fimnlation. In
other emb%!ixlnbxﬁsofﬂle Héa%éngﬁo lnﬁ%@erpexf&mgd b El@s%ﬁ a!nﬁspthg}g ox‘?’tlgé ljyaglg& inert gascs such

i de det er m ned
as argon, gﬂwalr imidé}l"?shke’\/\)ﬁté(ihépw a higher qugtfag%@%/th &t l@éﬁﬁf(‘@@@ 1q;1é:nerg1es thereby
also rendeging B8 Bn emerghds efe@ain A phiniad@nogthera ppropmdimiat relyinohOintNRe: stress in the
ion 1154Y i
oo 1183 A1y k5 TRGBL S . B BRI o s
depositiondafli ¢ i n~ ot her embodi nents a tensile stress of
Fagnp 10 x¢hRmitblly sbovd ARAcRadRRY DRicarsh iaﬁéz‘ e(ﬂnpleh&l geRemdbombardment

160 with talggess?‘lte!’i\ﬁ%c? %nCJ Sl%%a%galﬁ C?trésp frgzehqe%)rt%{é I1 de);(y% }né IOI’(lj ﬁ’ﬁ ddemgn 19quuements

provided ‘b"élpfb%fﬁﬁtl %WISFOaﬂ @n ﬂltf-’rivélthtaé’ﬁﬁﬂefr Hmiytd hw therchigprpsgifie stress of the initially
deposited ARIFRAS [dyEe 6. In%ﬁx@&ﬁﬁ:boﬂ@e&i@ tﬂé@dhcelﬁﬁﬁl\ﬁﬁc $8% |optﬂ§ﬁi1sttp91ﬁon 116n or the
1Gmﬁcan&39 rre%rhﬁcs ?ompressgfﬁé essbmay cons 8A %Jyroprfage orr%lrg%vgﬁ é[ée degtg mo%gcatlon
thed%mwﬂé¢MWﬁeg%mpp@@@%g%pad&heﬁ@f@mdev@ﬂWIﬁmmg)mhewfimwﬂmnmw

symmetridal aﬁlﬂﬁora&ff@§@ﬁ’s€ratﬁd %den&n&sﬁ&s @HO%OE)' e Qe ﬁtnhl@r ;Lléﬁé%[ng of the
arti.cu i ed

semtcondlfcﬁaé dequegg%,&la%gﬁﬁ%wg%i gy ﬁg}ﬁm% &y él}t?r@ge?r %}égﬂjj E@Frlaﬂ ﬁgch as silicon
dioxide, aplé{prraieg ofreipomnlingenibat cheeings vdiile ising thehiest deposnd pattons 116n, 116p as
emhﬂq”g&gcess 25 thereby creating tensile or conpressive
stress he siljicon nitride layer. To create a
FREE; ]Féﬁo"fs& BBHBLFeiRResYice 13§ ik pocer aé%%ﬂ’cﬁvﬁ@vﬁ“fﬁé%t%}bgdmms
when a mae @ragsunedd| yodifs@idn bbthadgeusabncmmd @sthe egnrahmogiot 108 fof e &gt tansistor
100n is deﬂgé/&er s pE&[ou?%@{gg gd 1 e t{alﬂgstor 19%3{' 1£ #oqghl&&‘f}{rr tansls&n él tensile

icant UCG or turne
stress withyir tg%qhawgl\} p%gl 184 @R PYide ealapcsd mobility of@}e@ta)p% d- her@qu et gpacond dielectric

layer 117 mtyhierfornad oer 100 theraal %cghdhhrgiatoblla& momn@ ﬁrﬁlﬁﬁ i88c stress as is desired
for the ﬁrs? QJE? §t§131%bry %oﬁgxgrﬁeﬁés tHe rc}tefegr?c Eg)}er 9 Qe c}e%osﬁle?i to e@{lg %%1 dnt{,ﬁls%cﬁensﬂe

r espondi
siress of aawlf@éﬁwwqeoﬁl %@Pnﬁwﬁlmenté ﬁaﬁpr@swﬁlrﬁesugee meth<aqe¢oo¢1pcmeﬁondrh6p may

be selecte@@o ﬁ@ﬁ’ﬂidﬁtﬂlfyl @Eﬁorﬁﬁe@&%e&&xﬁwﬁ@ﬁ rnﬁiuce&@? HRXBEBRY Bieleduelayer 117 to
ect

achieve a deslied tota : s?rests Wit dlg %fe cﬁz}/nnel re&\?n IHKP é/f the sgcé)rlcP Eraélastmdlgﬁzple é S% Icq}xéoresswe
stress Contéthneéﬂsothel ftmbé)ﬁi@lmtfd thb earmbtce@eltsmn ofd@rcpesrwmdstrng offhomsems portion

116p by the@EdsPESrefsOF tH ARQSHL | 'la% 191 lnhﬁ&rboﬁb'xcfe:reﬁ ?ﬁppﬁ?ﬁ#ﬁtg‘g}d%ence the intrinsic
aor ensil e s

ses ot 3y ARG  12 OB P SRAY G LA RSP e G fo Itancs by o
treatment gpbastiy the aeatmenpiedy e in obprendpdinmtsehqurogoe 96thp y@nel eresthe second
transistor AOSm¥AHei@ehvad the stress characteristics of the
silicon nitride layers are 35 neasured and correl ated
with the respective process paraneters. In the
followi ng description, it is assuned that the first
dielectric layer 116 conpki ses conpressive stress,
while in other enbodinents it may be fornmed with
tensile stress. Figure Ic schematically shows the
sem conductor device 150 with a resist mask 140 forned
thereon, wherein the resist mask 140 exposes the
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treatnment 160 with non-reactive ions, including, for
i nst ance, xenon, germani um and the Ilke when t he

WO 0831 976ent 160 i s performed as an ion i pl aRERLUSHNS/010516
sequence Due to the ion bonbardnent, the nolecul ar
ﬁtrgﬁt 5 of a first portion 116n of the | ayer 116
& o df i“%f&dltyosh%‘tfsgfh? FREafEtty dpsg dé@ withe resigitmasin £10gormed thereon,

which cogdry s Srsinrahdidtar etehient fl00nSkhile Q@Bstngm s@cﬁbﬁ@tr&!lfststblr@eiﬂcﬂt)ﬂ@ﬁp Morcover,
the second wl.rQISIStIlh@ ﬁ%?e%éd B@ ﬁ?chﬁ) ogetss h}'a%) ztertne\%tt nt 1dgogmon ofn he layer

I Sp as an 1o ESS
7. In somp @E‘t"&lﬂ“fi‘tﬁ “’aéltet?ﬁta‘aﬁt.‘@é Ty cannrfagzeﬁnnt1tmprdk¢telsosvnbtomteﬁen the first

dielectricfldyersitl6 b pedvée b inicdviay @ﬁenltﬂe@tcﬂlﬁdnt of ﬂﬂ@ plﬁéﬁﬂteetc@ rde Q8180 apploxunate!y

X|nate
reaches the Q&Qﬂd%%xtl%% Flg%ofl: ! n%s} ﬁ% e I’m§1 raay aft s etq?xﬁ%}) ¥at i on
Féﬁg‘er chﬁma@ﬁlﬁ’r%ww %m&ﬁf’ﬂﬁ@m{l deyick@§0 ffpr remobahyighe exposed portion of
the layer t HTiaakafessmehi aﬁ’lﬁf@ﬁ@?ﬁt HBL eloy rals l@@espmaftéarm 1D Brark region 104 of the

first trans@Bp M)ﬁn 1§ &%&énftll Eﬁf de ermme% Eét%(aﬁefcg)d g‘ée"&éﬁl@/ﬁh{ Iﬁéx}?hllﬁ&}l@ stress in the chammel

ter va
region 10§ okt Ednd ansiser 106 FrGRbSEBBIORAPETIO, bytresotone s MRt 651 Gould be

appreclatd?l&yat e t}ﬁbe ﬁrfdQﬁdEBﬂzdb Bf @e Fﬂhﬁs?ié'@eﬁtungl% RiAe Bl@[e&t@c Fa{l%? lrba'aﬁ\!i the second
Ium

a
dielectric P er 1 m ggvseg ctﬁ(i{ 5‘ﬁ%°f’fdﬁ‘l§ﬁ&’3tfgi‘$“d ﬁquaglﬁﬁnﬁ agd( mffyd\ﬂg}ecessauiy be selected
lnmewﬁakeehethﬁon energies, thereby also rendering the i on

IEB@IH@& %ﬁib&ﬁn@e@i @fg plaEhtaaetﬁl pﬂﬁg?lﬁ%t Wﬁ %[ greaw Rx%;p 5 1e aced by an ion

bombard g ntrinsic _stress I n

ombar nzl_eEtBF]um 0 glﬁgqndzﬁ?apaé@néenb]ég%gt&q }ﬁ)g)p]ﬁ@ycg ornxﬁy‘{ stress in the exposed
portion offyibn dieledtredlayen ! HmyntaptpemqD/Mg alieesaint. aBﬁEp;fB&pﬁxblte@ fsel&ltlﬁgsﬂﬁﬁlmplaﬁtatwn
parameter§l SPRS bgrdngzﬂzrst fQP!; piaéz {agawl@gle fE E‘e%@ ? %la:%aﬂ?ry\?t applgwiately be

onduct or devi ce
controiledﬁtb%]dlg e dbrelatired pgbindycedstrgss gtttlpeégaglnql @@@@ é@fi @ ithegecond transistor 100p. In

this way, subistiatitly adquivlesitinyes srickie@efopME tdyQh 1 6l &, 116 %B&B %enﬁ}stQHd second

ansistor en d t
fr t %l?lgngf(zﬂ%t g{boﬂi gxg}“n ﬁ%‘%ﬂ*}i St%ereb? ! r%¥1|{im%e) gor ftﬁg%mg{]}( rdlentzﬁzg\y ch Qondlttons

dm“@asﬁﬁ@mﬁﬁﬁﬁﬁeggmvée%hress of the initially deposited

Mhiredle,dh this @bdvayﬁct’rlba(ﬂ.ﬁnbohﬂetﬁ@malﬁ@mgy RALR sudsDR l\ft?aqg&ﬁgand a
rtion 116n_or the 20

comptessﬂﬂ{gtrgsls ghsﬁctgaﬁx %tgr ?s.%anoexate g %?_reag% @eer chp?tg@gn ﬁfENeSb ay be created. In
particular, @@fpstheﬁé\yné@ffgﬁm pi@@srlp\ats@t hiaye thagthvp differayy stsgatel@sitiom thay be obtained.

For instantd) 6h fidn Gafba@dihnenOfs0 tnﬁ? 3 b&féttn{eh GRevdP R IE@ﬁ/s' p%Esw%f wftlhv%rym parameters,
nnel transistor 10 6

wherein ea%h %epets éarrée%g)ﬁtgt%{ll %1%"1’%?111’5 Vsmt gﬁlﬁr{zé r ?1@3@ ybglﬁa(;f,n&etc&ﬁ)rotzqﬁ%wo may
not compl@t@ly igmovg s respastivedayey A gidsitap plgy bk Q& FormddOf wyeraln@pstubify different resist
nwg$1wﬂurther processi ng of the sem conductor device 150
“ﬁ?éﬁ: contlnued gy deﬁOS|t|qg1an i nterlayer
AP SRS o ATehiss &4 rtheJS SRatiyge optfnexgﬁwﬂ]dtob')bp describagy dn Figure 2a,
a semicondugfprrieyigy 260 sar@spOM Histignaontiamht mmexnldrag&omah@stdd Sibigt 2008 The
confi gurattt)@&tthﬁﬂg aﬁﬁa@&ﬂ&imﬂxglgt IIS %b% %dlz%{)b mgy:lb% sa e as d scubc,lcq g;t&yg%xence to

Fioure 1o LAVELS., Figure | senrcond evi c
1BUTe 14, EE%&P&%"C@&W‘?@HWEFPI? Fre pseed | exqgatt fpran Ipzvi@g ‘Abodéadev kading “1.”
Therefore, m&nlecademptﬁanpf(h&e wmﬁknmdlnftﬂe&i ation of the stress

Flglg‘g% §c 1e?rﬁttéany %13@3 ﬁ‘ut,] c%nduct%tgiev ce 2]58 h{l/vu&f[g Iglie?d fgyrﬁ?naal fﬂgdhelecmc

ransi stor nis
tayer 216, yrich gy CP‘PI%{H%P§’ts"o‘tn611@@haFtsmtl@iuﬂ@lmeesem marh a Motnyiptiger 216¢. In one

embodimeiity e 20da, and2 168 BEY bfornfeli bﬁsﬂ&ozv\tnsmenwﬁlﬁeth&dﬁ%f}%hcmg layer 216b

s b o RO AL I, BRI F SRR B0 R o
may therefpre, b el gnpHieditnthe famagion efiiket livere Bl attdr24 frs | Goherng HQGemation of the

stress-indudi@OpehBdh, G s@fe drifkik hﬂﬂ)ﬁfl a§ pr@@t&u@@ %xp@ﬁneli %ltﬁj ?e?ére{nlgéjto tthfe gi%leéunelayer
dielectric

rst transistor
116 in thlful*e B & conveme c8, % é-:bagsqe aés&mf%%é?ﬂ‘f* ksfrfss-gﬂucitq,gt layeR &{ @b comprises

tenslle stress of a specified magnitude. In sone

enbodi nents, the conpressjve stress in the second
portion 116p may be selected to significantly
overconpensate the tensile stress induced by the

second dielectric layer 117 to achieve a desired

total stress within the channel region 104 of the
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8 WD 2005/119760 PCT/ US20115/010516 Figure If
schemati cally shows the sem conductor device 150 with
WOLZOPELPEY nask 170 formed thereon, which covePSTARO5/410516

first transistor elenent |oon mhlle exposi ng the

second transistor elenent |oop. Myreover, the second
compresspve sHsY SPish muprareered iy @e@wdtr@ns&top Plaagp 200p.cithile phs diast gransistor
200n is td BOeite tudilDNMEsst Hewaxposeitk: paFotiineds, @ sirldeinta@ingNayerbldh may have
tmwﬂeﬁ$£ sone enbodi nents, the dielectric layer 117 may

onprise a thin i ner (not shown) forned on the first

I"Bg‘ﬂ‘? B sehempiicglly shopisyther s icprslugspraleviet@ SRt heghigt aeblofOviaed thereon,

which cotdighedahd frinenbr ZDf)p inf @xifobed B BirsCk B kst 20GE ForthbBre, the semiconductor

te S the cond RQr.t o
device 25@9@5111)0%(05% \Iw% CI{GF]HC {PCE roce 'em%‘ g g ﬁxp()% rg?rg(g(a] é}g}g?léc In
one Pal‘“@ulag elrl@dlrftjms@ih é{#&!@?@éﬁl Ielgvh Qllmwsm bhed waditiebhdiirdivoic adid (iHewhich

attacks thd SllcaafdioRide BﬁHDMﬂf 218 whﬂ@ha@%@@&@ﬂﬁc@rﬁ@%c@&d Qfch ratd 6y thé%@gt mask
e.re

240, Corpba @i B - Ry Bheiaal P BB 104" LeHB TS e ot
Riguemnasi sshtemnticaldOhovisshesgiysbminttoralktise 2deifer minpedofliye dixeed portion of

the liner Qﬁ@&a@zﬂ %eg}e%b\%%fﬁtﬂe%slsﬁﬂﬁk 2401 ThusWR sb&@nd ttth%ms?t&rre@l?@nt b(lﬂJp tRB1 covered
ransi_ st or I S

e second op
oy o 00 G e oS0 i lroby S GB e BOSH i 26,
IhtFigghQul th: wicomipperaicyiat B5d it dubjtcidihea fuyhe vanchemnig Rich yebesss 261,
which m f‘oe %H%mécﬂg Eéleﬁf‘?\}eﬁ/ :@1{—15@5@ s'tr&s En@&m@'[gyé-tﬂgg @Ijuﬁcgﬁﬂybgt:allﬂo? attacking

he second. dielectric [ayer %é
e tines Zhhagt e 1 HOUT ot CROT: Hléétregsﬁn@@a@weé Ry Bngpmprised of
silicon nimiey ambteneeess adnliyty ey Sebaaitoadot phaspliokie adﬁﬁ&hlﬁtﬁﬁ ®hick ehibits an

excellent Qtplpééﬁctwl@%%h :eﬁgctt tbeéihc‘érgﬁi%de”%ﬁse uénl'a? tIRel sﬁe?é d&in laB/er 216b over the

rocess 1 own in eplace
second trqnaﬁor ekggené P8 asrr@ﬁaéqqted egqeﬁﬁ Tpragpinop éndfn]—pé:h Iar@ﬁ (%ﬁ:@g}a)mw@s the stress-

inducing 2168 ofel Gl fiz6t thalbistoi Qel’ﬁ@ﬂmﬁ1s@&bstﬁzﬁ1bi@>@oﬁ1§1&ei§teﬁ1@$eﬂ in the

ﬁ%@&%‘%&em@ﬁ& ¥ sgowsotEeBstepmecoxgduaLrec%%rel %%0 1 fm%xex remstt H&é&(%ﬁll formed

Sefed
thereon t’M‘rﬁP‘&ﬁtthﬂt ﬁ@hfl‘aﬂﬁlﬁpfaﬁﬁﬂ@F §0Q§rwftﬂh éxq@anaﬁ@tseqosd frmmstar element 200p.

Furthermd2é, ar&mamadntm&p h&ie 25¢ Beuleel Be f@.fhelsxidt @ﬁaﬁucﬁl@toﬂ?ﬁfc&s@%Z@%move
contr eve

the expos%q?nercﬁqgc 0 ergté%ecm%drn eagssl’st(ir ﬁplfq%ng%g% g%%gﬁr to t[éegetc% Hroiedafég,ftget yegess 262
may be bgwd omdFtif thndinest2oec b ooppristdnof sfliadnsdiovady, wizresuths timant2il@l doythe first
transistor MHS\{ﬂJt&ﬁ& b)l tﬁé’x@i‘lst Blgslkakf] ess for the layers 116 and 117

i%lﬁsng rsrcgyma[sléalla Bl{ogfl H% aemlfcﬂ%t}otgb%v;ﬁer (%e? %;Pgl?rp]lea?n ortmhe wet cgemlcal etch
process 26 ipg tfken the adnkoyal iofl i tésisiathaske £4lh I@owduhdz scomg traighigtor BIGp das the exposed
siress- mdz%)d@%%uﬁ@i; ROt tﬁ&&onogﬁﬂ:' Pl t&nmstd}@ﬁ(ﬁlqy ?LEW co'vcg'e& [gﬁthe 1ner 216a.

bove- descri bed embodi ments, advant ageously t ensi
Nex, 8 Fuhep JEIRoUie (KR Wy e %%ﬁaﬁ%fha*b%mﬁr%*% Ui s bdppiog laer
216b mayPe tigpagitsd. St or s i s generated. However, any ot her

F‘;éﬁmbihrl »\;SQI{}: sg&iga#dpgﬁ*sdem SQ%av%fg%a‘I’ﬂ (fjthet%({xl; @&BB Idlhlléétﬁcr tayer 217

) er ent s ress -l ev
with a o é‘ntfé‘ﬁt’ S%ee%agich at & opvlsisksh Rmeresy ke B prsend iR cloments
200n, 2od)mstreamﬁ;g irﬁ}edeb@'mob&ﬂimﬁ AR tehalLR:iHey stRe P QkiyleO iigRAksd, Mnaterial
compositigﬁ\éﬁaﬁ réﬁln s%rﬁa cE‘?en 35 zpsl %ev\{\éuglg ayy %{Lj}t\éclrl ‘I;]v%% E ?ege%cgae t]tgﬁhres%ye{s 116, 117 and
216b. In qng gl[uyamwgmgod]m@t thg,sq@qdaﬁleyh ic faps 2 9 reey iracoatptided p sdisensaitride with a
layer thickd3 MBYis apRdprig® B REgYasl L0RME didAstdpCIRRe Gl kibqhdY Bbnutscturing
117 and may al so be perfornmed in several steps using
different resist nasks 170. Wth reference to Figures
FppgeeZi schemptiplig showis [thestemigpridyeor alptiedistrbsving fovimkd therow dofarther resist
mask 242 0@B6" doR@ne Filt c@ngmreele%ém 20&0widle SQIALCOMRE WedQ ftral%%bék @E@ment 200p.

since the G2 4RGE PUGTECI 6T RN =260 ToHE" B TP BUTGH dpkrmined

the first and second transistors 200n and 200p may be
the same as described withyreference to Figure |a,
and hence the sane reference nunerals are used, except
for a leading "2" instead of a leading "I."

Therefore, a detail ed description of these conponents
is omtted. Figure 2b schematically shows the

ProCesses,
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enbodi nent, the liners 216a and 216¢c may be forned of
silicon dioxide, while the stress-inducing |ayer 216b
WO ' b87®onpri sed of silicon nitride, DepositPEil/US2005/010516
reC|pes for silicon dioxide are well established in
art and, may therefore be readily applied to the

at least | mr I&?ﬂn‘&ttﬁleo‘?ﬁ%mﬂdwv@ lqyr3dtbandthediclestiis lLoUEdT, tGorrerd tringipr 299 may, in
accordanfeorithr@tid axibodiferk hESubﬁitEdGS e tréaﬁl@éﬂ@lﬁf‘ ﬂ)r lcﬁﬁ(ﬁé or%&ﬁ@mo by ﬁ%ess in
o e S13 8 B LB Y P DS Ml ST S s
for mstane% EFE R se@rium,j apd Wayk%@&}a@gqgﬁgmect izt pléshie treatment on the basis of argon,

helium, a8d the §8e haychd GahaB[@yeld AYRS prab B DGRBS biSESy eat%eMQG? ngﬁée]s%g%@oon the

bsis o (LR R0 Bk 08 Ren CE BT o et iEhaip mblpentomio wi

the charagipyisfies qf e th;lycglc e Pl stichrs [a2Q Olickingss,t roateriglc gimpesitin, and the like.
Correspoxtd&fgf‘pl'dc@s gbih@Ssd prméé/%‘e(r@rﬁetelé Haﬁeh@ﬁﬂﬁﬁggghéﬁe{a; ﬁlstatm(:xb& the basis of

u a have tensi S
st runs, BT LB %»&P’i%&LPW*S%%m\&%% ERentp 816 FRA OB iRt AR end the
plasma etplg OWFhF ﬁeweerCésmes& refrgasibn 240hd psiredofttheeseanelaxaBorhidyCie controlied
during thC@M@Tes: Ash 8y %Qg%twm%{o?ets%ﬁ %g-paﬁffé&gE%é(th%‘?ﬁ%ﬂr; %1% V{ith different
rmwﬁpam1§t transi stor 200n. Furthernore e sem conduct or
P a8ViCe 250 is subjected to a wet chem cal etch process
IP @0ert embpdimonsetht hdue@xpdsedigort g 10f oh B shish Qlﬁuc&iﬁ&he channel

region 204 &F the@%n@t@sfngikt& léleﬂgnt 5% Qrgtkf ggﬂrgl’dtajtbgﬁ?%%n rcl,%zl:tn oC @ﬁ%n ol'tlthe layer

217 b I%ﬁoc%§s I s based uor

Y & G fich %r?‘te%fc%éﬂ‘%@"%g?%h tfmhesz P igfot temequ @qe?xgmm: and may
therefore hetvisddes frendtiiofg etch Stog Ry bx@&iﬁﬁdd}batbﬁ@@ﬁ@ﬁn@tﬁ@@asﬁﬁ%@h ErQJessttJ‘z%hably
control thd l%ﬁlloéﬁ oﬂﬁes&posgd#gmoﬁjgf tﬁeellﬁf%:? 91d7| ns%tugnelyb%kexi I Iglagx;aeet%rqcess and

sel ectively con
the corres;écgtfi%rfep)gﬁxég t]leneht)qq@i pgrqon ofithe Ipyeg @}(7ethQ siresscin drwehdngd kdgipn 204 of the

second tragding0 tphHesubsemtianp ﬂéﬂddlﬁfn&f bydi%\/sl:r@s@ma@:@l g&@ﬁ 6!{j %H@e;/tﬁé steB in the first
C an after

transistor élmn%ﬁrp‘?&%%tﬁgaﬂfy crea e y rg{lae r?(maﬁlzﬂg [Fﬁtuglayef ’ﬁlg second
Agpiappérae FI@lféamﬁw c@m@@xom of tigthiedinent 2Betheckpodod pertve of thaieyer 217

is substantAll P ]axaddr iR s!ﬁ*el'sb&he%uf i@§§mi’id§1‘1g%dﬂ@d |y steﬁ%gtaeéu@d @ﬁpos ed

F%}ﬁ% rZJCscPeaw{u‘taﬁ Sﬁl ﬁ:gsgmxg ucit0§ gegf% F gd:glpe)letgnpﬁﬁhf Frameyiep3 and
the removales fhecigist eqaglhzc@; theely sl a lomhirah lamay?.ihe wesidgred: tighificantly
contribute $£th &)Ttall viRkdor rﬂﬁ%ﬁd theustdSns Zb(ﬂ')d %}t{ﬂg F{ﬁ’%ﬁ‘q%{@% firgmued by

d " kc)i % not aftackin
epost mg an dnta Téeé CleRTIG ngte %{ 5| sacg]t a8 éi’chfo\?éhcéﬁjﬁ’oﬁ]mn%ﬁ fem1qu@ctm device 250 and
forming reg{eqate(g senfaptdpreningg byl @ing ithe 2469 2 1ok yind 0B 7 COrgs dns ‘ﬁﬁxd chnd R |Idyé}0n7 on

the other hﬁxhci kd é@'ﬁ stoﬁ e DERNGS, Jﬁ ?ﬁé@%& 355& fﬁmﬁ@m@ﬁce %‘HH% ess 0 congact etch stop

layer for t i[ R et
BB AP SR esBE Bre PV a5 i) thihsepaad ansistor %’5)084 flel, the feyer 216p in

combinatiodi votki titkelay e COITS, algesadt &uystanhahl@ a&'&cf 6318 Sorﬂtaﬁﬂhb% 108natidy B8ceR 1R RN the
liner 216a %Vﬁgwcteﬁ]% é)ﬁ‘let&g&q}l tefeggﬁsl I no ere 81 scré.r% %shﬁaa';iggglakeﬁcgtstop layer in

mal nt al ne
opening the ISeRRF® layih & erhde traveistan0emsa thy qnatmd,ngd fhappar 227p6icogwiation with

the layer 2topet thd tl‘aﬁ:tastdrﬂﬁﬂﬁﬁh&& eher®irgnent 200n i s substanti al | y

Fi%ﬁgﬁssglﬁ%ﬁilca%cﬁgﬁc m ¢ oss-‘secl: on%s%nelwzn[dﬁc%og (fsevnbﬁ%%%()g SJCLI%%&C %’ffust fransistor
element 309n apd & 4%mfdoqrqq@qgor egen*@mte@ﬁp tvhish nep\nevesthd berfifurstioh as described with

reference td Figii€sl 19 bRT 222 IHRHEE Nor, r%&g&nt‘/\@nlp@leﬁé( Ro ?Hdﬁ&ec{ g}ﬁhé&%&g Afher als, except
er nore

1ransi st o ment 200p
fora Eeadm @‘ x‘?i!;teaaué % %e%dm elil %eg 5 ﬁnﬁegue%t bT %eall%qjc'%ef%lpgonfqg tess SpmRoBents is
omlttedher'éhemcal etch process 262 to renove the exposed |iner

Figddoth s@l\éﬁiﬁtichiﬂf‘sh&?‘s(%%gmfcérﬁﬁ@r Rk 35 E%Uﬁ%%oirge(ziqpereog H]Lblec%rscdayer

..to the etch proces e .process
316, whiegf, Ap G RL RERE s, & oo fom llparcrincs, aud e

di oxi de, whereas the liner 216a on the first 25
transistor 200n is protegied by the resist mask 241.
Figure 2g schematically shows the sem conductor device
250 after conpletion of the wet chem cal etch process
262 and after the renoval of the resist nmask 241.
Hence, the second transistor 200p has the exposed
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Fi gure 2h shows the sem conductor device 250 having
formed thereon a second dielectric layer 217 wth a
WOERHIPT68d intrinsic stress, such as a tensil BCBUBEWE 10516
fornmed over the first and second transistor elenents
n, 200 Reg ardlng any deposition recipes, |ayer
31éc, foreﬁa?cﬁ&ﬂeﬁff & gilicon dieriden Wikhargsppet tolhecmetia of ratiesr B Bk and the siress-

inducing ReAP O] thé Site cBkGa apply AEHSABY 6Utid.€ Mtl@re@%&eﬁo §1§ liners 216a, 216¢ and
er ence ers 116,

o R SO AR UL LSRG T e AT
which may be sgnefeteRdde e sepind ihngipier clgneRt 3fiep wiile 2 Govitp stiessaglto OF created in the first

transistor Slethén€®monni t ri de with a |ayer thickness that |s
a contact etch stop

I at e S
ﬁ;%P S%%éﬂéamatgﬁli E}% JFG sg?lg?r}% céor dE)Vr“ﬁ éé% gf@sa retyt g@fkeﬂg |f0rmed thereon,
which covgys ﬁ@ﬁ@pﬁt@'@mwyor slaoews 340h endsepria O ditsctansistal edinae 3@b OFurthermore, the

semicondibRi t Haﬁ@:e Bay 15@1@}&‘[&@5 8 PR efc El‘b&@ﬁé’f) @)Sr mdve th@@%ﬁﬁg é%%onf. of the liner

irst transistor e enent
316a and B¢ S“ess-mfg“"% BrSdEun o emiiotes rbivehe =2 0P establighedsh He ert and
process patrmtee'»tmae $susehduceto tnpldyheducihphapimati@gic 08 sp2Qfcl@fients BB

e

10 WO
process 343 @g(ﬁﬁfte :ﬁmrbvglr Qf the bfi;wfi. I‘IJ.Fék 340, thaby leﬁﬂﬂgctilwgcqn@iy@pmtgﬁgtﬁp \,gﬁdhe stressg-
inducing lgyteed Ldh slddetling 6 1dcayiele tha Hif; trahdidor smmdbsbcfuam b&ﬁp%EeI}QeQQi@ed

F@% 3e| g&henﬁﬁ&aﬁ% qg&%et]bwswcoﬁ&%tme HR%Q 3% avin %rr{;eﬁbtjhggotnea second

diel oatreatmen or relaxing or re UCI
ielectric 1|an 17 vdi @ spepifigdsiatripsic strgspguch aanqumcss Hat it th bgtraerfdwd & the channel

region 304 ofelgt fire mbnsisiot ElerMAN300€ a}:etvhfdﬁg the B@)o@%n WRaRSerPnd % chaQJ&tensncs of

the dielecth éée?yrfgﬂ%% Qe g}'ﬂ%lL I'qul ?(s énekus )y e laubeg Wt@fe#ée&ce t%ghe gyebi légﬁ,é’/
Feweéfﬁ%ﬁﬂmﬁﬂyﬁheGﬁa§W§m@ﬂmﬁrg@We35’h@ta@wnwaﬁdtmhes41mumﬁ
thereon, whick eomwh@&sﬁﬁmklﬁéf%meﬂ%mm’p&&E%&&sﬁéﬁ!@@?@o% §an9i§toxt J]e%lent 300p.

Furthermo%: tﬁ@!emgp%{ndu%tor dew{:e?,/ 3 eSQ és ef“%os%edﬁ%a @?.Falﬁ ﬁté!ix atw%saﬁleéq,g 6? 5)4ret6cfve flﬁ @xposed
portion of gig disleeirie leven 317 tCorr esP@Uipe eipfdredipes g melb pamb bisjiednot Mstadch@ the forn of

recipes as &h &&:&Gﬁrﬁ@ l:h% tfdnﬁﬁw@ﬁf thchs%acgﬂ cﬁ’énﬁ&tﬁié oY BE etghg}ymceﬁ ISI{S:I. n@%fner 316¢
ositlon, f(

acts as an 8091}/3%%)81 Oerh : alj]l egzg waéibcgtgrela}feéél efg npna[il}lé}g mh@éce%)gtr% aﬁ-tg‘q@(fhéqicscess 361,
After the rpppgyaliyd thegaptiddportist efshd Igfvedl,?, fupreniahsi aNGe 08 1ihdd 81d0@SE Fave not

been cons&fcd b¥ 88 'ét:clﬁ Hx@&ss it M), atdo R @J]S%P]lg Iglﬁbc’dlnggtﬁt})f;‘?ea%ge%\{)y, tgroms){ance a

erence
et homi SRR o el Bt S, 4t tpenoe smpisds
Figure égachematicah’dshb‘lﬂethpG&‘lﬁbanﬁzbfbto@fde\ttd’aeBSBtvﬂﬁstﬁe [a?ér@i'é’ﬁ in@ing, for
instance, cWesQ@e GR\LL me cﬁegnel %h@&t I)fh;ﬁe gego%?'i&rana;s?)? il %nlfdy \Iﬁylg]StPesrtemammg

la 613171.!?.@%1&% tout WO re st
¥ fop a%ﬁdeweﬁﬁ@sa Iﬂﬂ‘?ee“ﬁ@ml regigp 3dens dre Hrst warst@eBment B0ON. As
in the prevtuiiie pxpéairiod ebinboeiindesits, fhult@r prodebsthgRE B AimibR@icll BIVREbEd Gay contmue

with the deé@)ﬁgﬂ ?1221;'1 ?nt&ﬂye‘i Q@ia*&lrlcr r§a§euaf ﬁg l%gledséah%ﬁ% tlﬁgfec hatﬂsavozb%oxld% and with

transi stor
the fommgaefapragaoggyngséﬁbwhef@n thsclresxipdiving lapay 117 end D6 mhyeetteatively be used

memhﬁmﬂ@@ﬁM&n@ﬁw&mﬂh&ﬁﬂ&d@hﬁ&sprOceSS wher ei n,

AP SRR o kiR 8 2106 s ol ishoved (oee
dielectric laéfr& Hatgreop direleontagy itk trarhistortiaesorr thaayre tocakidrin 1gpe plagimity above

the iransistpd &BdRArest ﬁ[ﬁbrdﬂ{ @&ﬁ&ﬁloﬁap ald® lzvbl@@p%vedcﬁgéegsgé nes rv%ﬁ@%%' ical etch
ortiaon of the | ayer . nseq fy

proseses, o 16y ESROST o Pl o il Procties et st rovide
different tygep pigiresh- m@mwg%axext@dgaedt Ipetidn. difenaf thé duessldayr@iming bdramérbi€are well

controllable&tldf ans efmleﬁtﬁﬁesgaﬁﬁ&%hﬂ riﬁgdrﬂﬂiafﬁlg’shgges Irtdll}?ed gs%%:pge cp]arme! regions

oftranszstm lgnnegtsStaog % t !E L{ pant]a tern ne
17 ese M dut ﬁ%‘ plyrarrodadgyy ﬂ“\/ﬂﬁ‘?l?“’%‘ctkﬁ@ﬂ yhiphemay ailsﬁ agttppa contact

flrst 20 transistor elenment 200n is substantially
created by the renalnlng ielectric |layer 217. Again
referring to Figure 2i, ter conpletion of the
treatment 263, the exposed portion of the layer 217
is substantially relaxed, or the stress therein is
significantly reduced, or adjusted to a desired |evel.
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depositing an interlayer dielectric material, such as
silicon dioxide, over the sem conductor device 250 and
“T¥@Pﬂiﬁasrespectlve cont act openi ngs by usi ngPERES2005/010516
| ayers 216b and 217, on the one hand, and the |ayer
" §17,lon t he ot her hand as etch stop layers. It

eteh stopdlfesta i B Ao tiaficpiy faci Fsingihe pessoimgiBeoFipe SHFCR eSS isfoubstantially

determingdlbg acople.act-catolnbi icoppondnay®er thaa by twosor iofeSdompsRAS is&h & sidewall

spacers :r?cQ)QlQmat!on Gith co‘hﬂ& 8 cfi‘é/th 13%357 1t sll%ﬂ% b]; Qprﬁiglgtgd l%gtglaa 1ﬂustrat1ve embodiments

nsji st or
descubedc%ﬁﬁ? feyenes Bﬁheﬁratvqxpgf Key lreazyxél?meg Qqctgrtaua@@@ssrﬁyps may be replaced by process
steps of ofezstbadibinalil any a;fpfc@ﬁite fahﬁi)nCont act hol e formation
’f}{e gﬁg(lﬁ%{ %n?b%céaﬁ'xgdté A:sc ose% aiaove e ﬁl&xsﬁ']hve P t@g 1;1/1 egxgcgusrlnagﬁe I%Exp fied and
practiced Ary differens byl eqaivalent sqa@nglq Wt forfhosg Pj@lh:pi n:g the lies hapigp the thinedt of the

teachings| lage@r 2k Zxadiple] e ploc@n Sthystsey fo&p%v@ﬁaﬁ be @ﬁﬁnc}aaiﬂq dﬂ@e?é{lt order.

Furtherm& Zm th?Xg%tg)lnsg‘ 17 65%8(%0 g;b dftﬂg gf%gpctwgﬁagesgp gg}p& s@)é)vn othet1 than as
deser lbedS’b fie At el yIt §ﬁ1@w§0r¢ sridsrtdimsths poiichlarenipodiBaritcdintbsatabive may be

altered ol @VdiGR 2 MBCdekiond 2@ cfoﬂtm'fd%}ted LitRR SheSio@pe amdOspftl; %‘E“%{ét mventmn
stor, e I ch

ns , Wh
Awmdmﬁﬁgprﬁmm?é%ﬁvgﬂpﬁﬁaﬁﬁt%@hﬂggé?W5egmﬁnth reference to
Figures la and 2a. Hence, correspondi ng conponents are
i ndi cated by the same nunerals, except for a |eading
"3" instead of a leading "1" or "2." Consequently, a
detail ed description of these conponents is omtted
here. Figure 3b schematically shows the sem conduct or
devi ce 350 having forned thereon a dielectric |ayer
40 316, which may conprise a stress-inducing |ayer
316b, for instance fornmed fromsilicon nitride, and a
liner 11 WO 2005/119760 PCT/ US2005/010516 316c, for
instance formed fromsilicon dioxide. Wth respect to
the formation of the liner 316¢c and the stress-
i nduci ng | ayer 316b, the sane criteria apply as
previously outlined with reference to the |iners 216a,
216¢c and the stress-inducing |ayer 216b. For exanpl e,
the stress-inducing |ayer 316b may conprise
conpressive stress, which nmay be transferred to the
second transistor elenment 300p while a tensile stress
is to be created in the first 5 transistor el enment
300n. Figure 3c schematically shows the sem conduct or
device 350 with a resist mask 340 forned thereon,
whi ch covers the second transistor elenent 300p and
exposes the first transistor el enent 300n.
Furthernore, the sem conductor device 350 is
subjected to a plasma etch process 360 to renove the
exposed portions of the liner 316a and the
stress-induci ng | ayer 316b. Correspondi ng pl asma etch
recipes are well established in the art and 10
process paraneters may be used as are al so enpl oyed
during the formation of the spacer el enents 310.
Figure 3d schematically shows the sem conductor device
350 after conpletion of the plasma etch process 360
and after renoval of the resist mask 340, thereby
| eaving the second transistor 300p with the stress-
i nducing | ayer 316b and the liner 316c, while the
first transistor 300n is subsequently conpletely
exposed. Figure 3e schematically shows the
sem conduct or devi ce 350 having forned thereon a
second 15 dielectric layer 317 with a specified
intrinsic stress, such as a tensile stress that is to
be transferred to the chagnel region 304 of the first
transi stor el enent 300n. Regardi ng the deposition
paraneters and the characteristics of the dielectric
| ayer 317, the same criteria apply as previously
explained wth reference to the |ayers 117, 217.



portion of the dielectric |ayer 317. Corresponding
etch recipes are well established, for instance in the
formof recipes as are used during the formation of
the spacer elenment 310. During the etch process 361,
Cﬁpgbkgner 316¢c acts as an etch stop |ayer or an etch
tor layer, thereby enabling reliable control of
the etch process 361. After the renoval of the
exposed ortion of the |ayer 317, any renmining parts
Lof tﬁé“@ﬁﬁéﬂogTﬁ@nﬂhat have not 25 been consumed by
the g;rﬁ'xhnré)é AEFERIREL | V%???E&'u%gsﬁtgr éi@ﬁﬁ@m and a second
enbo be renove by, or instance,
tre:tﬁﬂhﬂ:mﬂémettp&imcbhﬂtélsbcmm Igyee Haasigs firkt dp’tEmf" ﬂ:"ﬂ] Hrtﬁasﬁd: giechanical
the resist mask 341 may be renoved. Figure 3g
tE‘Fﬁermtlcally shows the sem conductor device 350 with
the fayels SHRD magwwszeln SbovkeQhid ﬂlgksatna@@&mdqemaeﬁ SleM@nts, said
stress in the channel region 304 of the second
fitst snask @tmsmg@ﬁb sapration offsaidhiarst @nﬁptmcn\@fel Ifaymd @ye said first
for |nstance hann

ep B! Al Sl QA Cieobf RSy B BF Bk Ricl BB AR Siggec

ab(ﬁretgsua spEceMi toasiktor edplead; ned enmbodi ments, further
processing of the sen1conductor devi ce, 350 may

cont mﬁdkfymwsalﬁ fir ﬁemd'@ﬁié siressom saf fisy portoaraf 5¢id rﬁl st diclectric layer
b)ﬁ})ﬁf(@%ﬁ%g OXI %Hb% dég’e%gpwcg{s on%?fda[nxgﬁ%&ﬁ?ﬁ QFS&ECPFH{B 81electuc
laggeni ngs 381, mhereln the stress-inducing |ayers 317
and 316b. may. tfectlvely be used as etch stop |ayers .
dur i WS il St Biticlastramd forgrng & seoqud dliglecyig leyeiragave said
ﬁ&[ gasiol IMAREIR 2 REQWH %@ﬁg)ﬂ Jf %‘éﬁh% &Lt@el&aﬂ& 13?@131% #ed above
the formation of stress-inducing di el ect l'ayers
saichstcond ansistol dlenentcont a:cdmdmht:l&cﬂrucdam dtdng 8eagat! irteissic
els tE?L ar.e Igc€%u$ in close proximty above the
sty AICEIRg o8] 34 BUngdEesHn conventional and
vel | fopmp{e0y fLAomRl ﬁﬁﬁ@l%ﬁé abbeha At PBiliof e rdig abcotl @fblectric layer
processes, plasma etch processes, ion inplantation or

fopingd Heoverseisk lrshiransistse elomeat, n*tn@ tcbe<p@ﬁqo¢1 sscend portion ¥ palé second

r.ent S,0f stress cin t. differen
APl EIEIS OBt b SEPAL BEh B SR sl
are medifying @mti fs@ddndbxhtﬁnﬁﬂ gk howigbddogd gattioslor eﬁa second
engi neering particul ar, the stress iInduced

diglggisiedpyay &y @ﬁ%fﬁ%pg PR IS A RNt DFRREY &t Ed @ce%mlélon of
1y controlled by the dielectric
&ﬁpxmgﬁjgﬁgﬁLﬁﬂavgalso act as a contact 12 WO
2005/ 119760 PCT/ US2005/ 010516 etch stop |ayer,
ther al s ignificantly facilitatin e st
2-engi ﬁ'é%wmg of phita ¢ WheTeiylauaing said dpey rﬁf{“’n%‘l"ilif ayer above said
fiAELRS EHROrAisPor D Mtn® cofrlse CRPoERLL 2l & l&emeﬁ}?smng a stress-
rat her than by two or nore conponents, such
induddagvdyer selpstendindy dﬂemnbugrsaltdl scmmh mhmwmﬂasstandtdchosnmg, a

st o ayer . be reC|
selp Rl Bkttt BBRERFh Rl it Biasmacstgo said
sticBeirduent Mg&r.nay be conmbi ned or certain process steps
may be replaced by process 5 steps of other
enbodi nents in any appropriate fashion. The particul ar
enb ed abov ' t j |y _—
s oA S S e AR AR AL e
todixpbsrseiat st1bbkt~1n€lq¢ihg’ alyen andrenagivslyappar @gtante@pdsad portion of said
ski |l ed |n the art having the benefit of the
stiegtHiFige [3ver éPﬁXPqﬁ%Faléfé%'lnel the process steps set
forth above may be perfornmed in a different order.
Furthernmore, no limtations dre intended to the
details of construction or design herein shown, other
than as 10 described in the clains below It is
therefore evident that the particul ar enbodi nents
di scl osed above nay be altered or nodified and al
such variations are considered within the scope and



formng a first dielectric | ayer over a first

transi stor elenment and a second transistor elenent,

said first dielectric layer having a first specified
intrinsic mechanical stress; formng a first nmask

| ayer above said first and second transistor elenents,
said first mask exposing a first portion of said
4f i r sThainethedof tiairh ayes, fuptheeebradding: emodlinkiskisitsecond mask layer,
transiiﬁgr elzgent and covering a second portion of
fogiing & hHE Magi AAYEE 1G0T SyBFCoPF HBISIUBRIRFNS Ategwetdd first
AR eRlnUnt ivel AL ikl 0 d S&lofa ifab:Sth dkPodelshRi sfress.
P S g DL R 3 b B e
indagieg layby opershor fiisniganaistdrefenbmicbar dment process on

said first portion of said first dielectric |ayer;
removing said first mask | ayer and form ng a second
5.di el gGhdthéd, kayBfisigpove said first transistor el ement

and a second portion of said first dielectric |ayer

f or nisomiigevierst digledtirisdayendver afisit dtnsistel dement, arslai stcond
second, di el ectric l.ayer. havi a second i.ptrinsic .
nRRRES R S SN Y TR et Bt mechanica
stfeg:m ng a second nmask | ayer above a first portion of

said second dielectric |ayer formed above said first ,
t r ansstestivgly serapnang a fiss grottivneolisaiddirat deedirie layer fioanabeve said
ﬁﬁ?ﬁ%m%ﬁﬁ% ol el ectric layer formed above said second
portion of said first dielectric layer; and nodifying

sai diosemgratketaridrdieiscteic $dyee Sdovasasditicht s-ewsust ghanidnt and Okecond
said second dielectric |layer by perforning an ion _
PEBAHS %fﬁ_@ﬁ&st e _etég@am Topnid e e sBronH Singstor ggmgnt, said
seSGRONS A8 1 8EE THabink@eeEondAntiiiR sﬁ%ﬁm{%ﬁ% &b s Yirst intrinsic
wherein formng sard second dielectric §§er above
stiggd;dnd f i rst and second transi stor el enents conprises
deposjtj.ng a first |iner epositing a stress- . .

made s e s srierand SR TR R AR o geid
seboHd digtsdfic 3y 850 AREIASRARI fo:iieh & saREERNWelebtR8Nayes Mhdsaid
first and second liners being selectively etchable
seppridiransisipe elemeat By perforstingasianiudiardnena prcessdn sFidesecond

d. i further conprising selectively

pé§%£|ﬁﬁgggﬁéﬁggééﬁchﬁﬁ%r to expose said

stress-inducing | ayer and sel ectively renoving an

exposed portion of said stress-inducing layer to ,
6. expold ragned pf ¢laim i fyether compaisingppriorde hiegening sad Hishfliglectric
l W AVTAY TR TNy Y4 00:Sal ¢ thereafter
o el Sl R TR P IR RSP ARERRCIITRAR, thorcate
fospmgreidtiirankelsdtoe lakeoestid and liaxp escafsaifoiniing sdid first dielectric

transi stor el ement, and selectively etchi said ,
i A AT TEK B S8 AT G o R Ig agppd lners
beR¥Belct @l dy bichSile WiANSdpREOb seldaBicledtric AyaEt hod,

conprising: formng afirst dielectric layer over a

first transistor elenment, and a second transistor

el engnt aid.firs Lelectric. | ayer. having a f.irst .
7 spech i“é‘?u‘ﬁ?ci’]??"rl?f& (%f fﬁ‘é@ﬂ é’ﬁi@é‘is*“g§¥'re%‘é‘§?y et said SSCond liner
above said first transistor element while covering said second transistor with a first resist

mask.

8. The method of claim 7, further comprising removing said first resist mask and

selectively etching said first dielectric layer over said first transistor element while using

15



selectively renoving a first portion of said first
dielectric layer fromabove said first transistor

el enent; form ng a second dielectric |ayer above said
first transistor elenent and a second portion of said
sdid Sbn@iBLARLE L LABEE nh IR ARANES 37 LL, REEEN

ran3|stor ele secon ric ayer
havi ng a second |ntr|nS|c stress dlfferlng fron1said
i ntri SIC stre selectlvely nodi fy

f|rs
Isai dIrE%H’&HH’ RIS wheieigelechvely madklo i %@rw&ﬁl Iprinsic stross
msﬁlcpsec&ﬁ?ﬁdTQOIQ b?éa%%efcb&d Jil@bé@trrlcqg)}% GbSR! i S ds%%migportlon of said

portion of said first dielectric [ayer an
fisse distetricrlaysiagd said st manbgtopéelhemtmongn iars ﬁormmg a second resist
cess. on sai d 0 portion of
m AV oL pRrE e St SRE R b g fisgransisior
clbMEANRN t6 ORIsE SAiBGecoBll bBFichdf kAl %Jbﬁd Sl udid 2§ér prior to
dielectric |layer, formng a first |iner above said

performingg waibembetdorrt prosersiostserd sebandenortéon oftreidewtersr
aid first dielectric layer on said first
@F@Eﬁ%ﬁ aEd after formng said first dielectric |ayer,
formng a second liner on said first dielectric |ayer,
said first and second |liners _ being seIecLiveLX
1t cnhis wethet BT elaup churther commyismer giiordp dptaring paid pesped |
dlgieft-lrgqaﬁ?tflaﬁgingfa tﬁu@kéﬁ?spmagwot gf/ . SaRRL s{ @érﬂ%tor element,
ecti'vely et¢hing sai'd secon iner Ve sa
refniovsly sardasesorst larer abmatd sabdddepoctintesii sagl $iai diclserionsyer by
t,r.ansi stor MAth resi st mask. 8. The nethod of
eteling. gn rm?ﬂ??ﬁ%? Fﬁ§ﬂﬁ§*renDV|ng said first resist
mask and selectlvely etching said first dielectric
| ayer over said first transistor elenment while using
1M5 sﬂﬁdngée@nﬂmnﬂw@mfGMSnsgd@dwhemnnmkmnaﬂsﬁshmgsmdsmmnd
el ement a gq 9. The nmet hod of claim 8,
whéIJ ﬁlgg?g%? ™" Tymﬂ%8(F§¥ng said second intrinsic
stress in said second portion of said second
dielectric |ayer above said second portion of said
12 i r skhegnethad of sy engyed claang8ddi whersinoi! firsdisiestrigriayer is etched
wﬁﬂ&@%?&cﬁ?ﬂﬂ%éses form ng a second resist mask to
ver a frrst portlon of said second dielectric |ayer
above said first tranS|stor el ement and to expose
salngecoE portion of said second dielectric |ayer
Bpri ofhepethad pk dpimsdy s arheraie ﬁd%ﬁsaﬂap@mﬂgﬁa@dég@%ﬂon of
C
sa@%@t ﬁgl%ﬁlgi? I%&E b fo%n?bgfv?n §%15 ‘fli%%?l%ﬁgel?tonc %%x%rlf:ﬁtséon é)?is!ésaéﬁ@gsmg, a
ﬁltt(pdl mtm)ﬁ@lcsmmi as@ e dirst dieédcem liey @ dbay@mld fiost amgstar element;

r id first transistor

and Plehifel S Hsngod Fﬁjé Bt @iieulay e e st TR second

portion of said first dielectric |ayer by etching,

and renoving said third resist mask. 11. The net hod of
14anyfbﬁ%H®©n Canﬁbvwelmﬁumh@gein sel ectively etching

sai s,a wet etc .

o oo BSCPRSisiorBical HoBRE a et Brell gl gtecuic ayer
enWbsing kald Sebtdrahbic®t edinehe6did ifigst ldaN@trid Byt GRIAGing Wil s@ress in

wet etch process.

said first channel region; and
a second transistor element having a second channel region and a second
dielectric layer, said second dielectric layer enclosing said second transistor element,

said second dielectric layer inducing a second stress in said second channel region, the
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13. The nmethod of clains 6-11, wherein selectively
renmoving said first portion of said first dielectric
| ayer from above said first transistor el enent
conprises exposing a first portion of said |liner and
se%@ﬁadsl{es{ a’ltffeﬂ*xg I%ﬁ'{ sra cFius?slffetrs%ﬁﬁ%Y(gn %@1&5{1 ﬁécfe[?omon of sald dsecond
diklettsic i@léaehsezm;fols@i dtlﬁayfe gaibyira dﬁifl@'ctﬁtt IHSI?IQ [l @f&ﬁhﬁeﬂ_‘borﬂbn having
nduct Q conprjsing: a first transistor
a ’é"‘log]%atsmﬁsé\ﬁlf%ﬁ Foih g S&H‘é’h#é‘fes% egion and a first
dielectric layer enclosing said first transistor
el enent, said first dielectric layer inducing a first
158t r eBlge demicdicof davide dhdnimel4, méagreomsaidfickt andsecanidransistor
l gg tstor el snent hayiqg a _second channel region and
CIEMUER EHE 2 A B AR PA%j d second diel ectric
| ayer encl osing said second transistor elenent, said
second dielectric layer inducing a second stress in
lésai dl l@e&f;mn@ndhstnwédvmeﬁlctﬂmn L) 1§6wss@mﬂalcsﬁ3n5tets@smtor element
is l; n sft(gtoary SSaf t nau Cé E S 1 [ FCSS1V CaStrngdl fied
porw'on of ~ sal %g ﬁd dicer® 8§r?8 ?QVeP I's H’%posed
above said first dielectric |ayer, said nodified
ortion having a nmodified stress differing fromthe
Usecohhs S@tﬂﬁ%éuct% et i garPRD AR Y | B ivderan atdpast pie of
r a
sagd‘lﬁlsf"‘ga{%ics%%p dZ(ﬁ%lg al? g/a%{ezr sag(gpgr?%?gqm%{ m%ﬁfc%mdﬁjnﬁgﬁ{%ls said
liree beiag hobatt detvdey isaid stréssezh&mcﬁmg.lﬂhyar antiSy, garheegiade Saudure and
flrst transi sto |l e is a P-ty transi stor and
drgigiagd SPHES PRIBIA 2 rdwe od s é%ﬁﬁp@ésqovétré?sil%srselelwﬁs
The sem conduct or device of any one of clains 14-16,
wherein at | east one of said first and second
dielectric layers conprises a liner and a
stress-inducing layer, said Iliner being |ocated
bet ween said stress-inducing |ayer and a gate
el ectrode structure and drain and source termnals of
at | east one of said first and second transistor
el ements. 17

17



