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regiop {hgigotf ormed in and on a first body of sem conduct or,
wherein the first transistor conprises a strained

| ayer of a speci figfp ﬁﬁg@ﬁgn&é_%(n)_gr%@ﬂﬁal in an

ext ensi on regi on 'n region

t hereof. The sem conductor device further conprises

s e dbmigvantienraiyde gpdepood bttty te Bin e Ting FssrPHgRaReR gt ‘i?%““m with
the aécBmpEfinOdtaving 66 Ghich 100 ekyerdnte Mimpiae Qlahificlike plemivteand inwHidhe

second transistor conprises a substantially relaxed

| ayer of the specified sem conductor material in

exFienst brigrsegmairalriiovncresticbaabfiysof apnicrtpigifievice “including a PMOS
and atnh@xrl@@ fransﬁ&l EEer@EﬁQH&Bgltmlsﬂ:ls BRAW NGR1ulib & iisva@indnt 6duirce region and

partiaga Su& rlt? S%thrgﬁ){‘l Sfetggogxn £ p{:egsgglr e %igedt sgmltc{)lﬁuct(ﬁ layg‘llc,,:vI g’é&%@p glﬁ yI\IIMOS transistor
comyglise\wispigyRntiajln rel@hfrd@hmmnﬂ'@tor by ieitcdainiprise aldxierion rgefoys, during various
mandficmngta%m §Sord AR yitn A1k Gd bmbbdiQehts@S the Brede@ invention; and

schematical |y show cross-sectional views of a

sem conduct or device including a PMOS and an NMOS

t r EipBies2acc schahaicdlyshavheosPiOBnal vans fusingthe fosmation pfadirgt gansistor having

fonn!ecpfr‘léryig @ skrﬁnddtsgmlgcgnﬂﬁc%r @a@g wiibl b Q@coﬁcﬁ%gﬂoré}QQw&aar Jubs?dnhélly non-strained

ts extension regi on a conpressiv rain
e L T e R P U o imenin.

conpri ses a substantlally rel axed sem conduct or | ayer

in thlg thg En% 1‘? ] Msgeﬁtﬂﬁlentg vzﬁ%gsqﬁlo%iffaﬁloﬁseaga Qﬁﬁlatng %ﬂnp @pecific embodiments

vari ous nanu?ac turing stages I n accordance W th
therepf hayasheem thiowa b B efi iistlesn 8 dravénep prdEmtereiylrispsd g detaly Jt should be
undefstogd) h@Sev@arha Che SEHEPNBE el df YpeGHOMNbOdiMESs iS & inteded ko linietsinvention to
during the formation of a first transistor having
fornmed therein a strained sem conductor |ayer while a
second transistor receives a substantially
non-strai ned sem conductor #ayer in accordance wth
still further illustrative enbodi ments of the present
invention. Wiile the invention is susceptible to
vari ous nodlflcatlons and alternatlve forns specific
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under st ood, however, that the description herein of
specific enbodi nments is not intended to limt the
wOonv@EnR7eoe totne papicuiar iorns ai i 0 cu, uui PAW/USE006/032743

e perR&ilak %Ms afoldGeal Jut &mhé EWAtrr$, tﬁeQnt@ﬂMﬁi fs tcabdveﬂmdﬂxcfdifﬁﬂfothEtiinvalents and

ents, and alternatives
s PinE pOpE: B¢ SERCT e SR By 5B b el e
appended cl ai ms. MODE(S) FOR CARRYI NGOUT THE I NVENTI ON

|1 ustrative qoBAR) FERCARRVINGOUL TYRNNVORTRYE
escri be el ow,
{ CUPHFRYS cBPOdFFIS et fs R T L PO et Pste ot o s

of ant tusl impeMértatieairt descrived invhis |speofficationr Eevibef epupe ée prprasidted that in the
develo%n?etnt ofnangr Ig\?ch qg&(a? lexgpmtlt %me@&M n’ﬁﬂ&&n@%%ﬁémﬁ% m@&gdnmgt be made to

enent at1 on- SpECI ecl sI on
e ERT TIPS 201 Sk eeroppre Wl@ﬁés&“rfne‘&teémbgsmeésdelﬁted constraints,
whlc@&ll&@ﬁmoln&iﬁ@ ﬁllenEIhati‘By S)taﬁdiﬂad% eMaicedr, ardll Mpmsl—thae buah e development
effortt mlgﬁtt bre?c;gl)gﬁlgx ?\1}0\3‘11me consumm% \{)a{ %Tufl%ge%rglggss 'bE'E' i Q&I@Eﬂta%g for those of

e appreci ate t such
ordingry @Ilelll al t@pﬁémngéffefo@f}eﬁt qiﬁhgh*esdb?érec onpl ex and
t| me- consum ng, but woul d neverthel ess be a routine

3‘ ﬁl‘ ¢ gé{e(rlﬁ n %'Igtgnre\fn 1 tno%g (?eﬁ rlged d)Vl{lll f(Yrence tﬁle_lalﬁglchécf%ux%g tVanous structures,

systemmmdrdt\{mnarwcmman@w @ew@@sléqu dl:ﬁéf@th\/fOE PPflroéq‘S ef @ﬂé@tl?@niyﬁ‘éd 80 as to not
obscvﬂ‘é hl@(f)hzgé;{t bl Qtdesith Mald fﬂ&{sares&lélﬂlgﬁ)% Q)Sthosg ylﬁﬂ@mi tlﬂ nel. Nevertheless, the

devi ces are sc tica cted in
attacllljzd Fﬁ}f{glé%areo‘f“’héiﬁ‘gtf’ g%&rme 8?# %P,Hn? Hig%tl\? 8xag1§) ef of tlge ese ngentxon The words
and fhivgespresentn showdeht inderstovidtand dhermétédsto thinata laeraemg\mnlslstkrrﬁovm the under-
standgn otf hﬁ&ewcg&l aln!l sﬂ'aslapb}l tlﬂgse @Elfled 1!1\@1% Q&E\Qxﬁl atS No sﬁa&@al deﬁmtlon of a term or

rawm ng are i ncluded to describe andde R %@n illed
phrace lieugéqf gitipn /et TR mghe thﬂ%aﬂbaﬁ’ég‘é}?fnafﬁﬁ\?@‘ﬂﬂgua&?f‘ gyl by those stalle

in the/\d(, f§|$nta’ﬂﬂldil tperiasies byeedstdaerseaicnt dhowl o phesclprder $¢ o ckteantilat a term or
phrasle qs&x?trr%r %/ ta? et‘i?ivn?eﬁlﬂxlﬁé’i Qll r%gnnggo k&grﬁtmt ui e;s{&oé lljlpshlled artisans, such

ose wor n hrases
a spegial {efipigon ﬁllltqq @xgr@{;lé%rﬁqrﬂldp {the smxﬁgﬁ@% i3 dea'lélfnpxmi fnflt&]ﬁr %?t directly and
uneq@vdcBIyPrRded i sB&RI debiniflon fordhed@iiofptirdsan t hat is different
fromthe ordinary and customary neaning as understood
by those skilled in the art, is intended to be |nPI|ed
by Geemradly.gheamgsent m@éowntﬁmléatfsérf?ﬂ‘%ﬁ“eﬁ?f rhegreanpfagiging of tagsistor elements
of dittth6nt %E @fﬁon&uﬁﬁfﬁty a;,thQE RIMDS t&hﬁ@&ﬁaﬂdS’MOﬁ tenEads, t“meﬂalavre clarge carrier

mOb'f]g{ é%# iels angea%&ggtﬁnfﬁt% ds’ ﬁﬁngﬁgﬁ gro %%%&p}esgsg‘/qy stramed semiconductor layer

in thel éhinpnd soome weibds apbthe g;pqneglgtegnoxg@f the EMOR tiapsisfoye At the same time, a highly

efficRRGfd ﬁéxfﬁﬁttﬁagﬁfac'uﬂnéprgégé Db @ABY HHBRABT intehidth ndihﬁthﬁételtc}img process for
and unequi vocal lé EJ ovi des t he s%em al ﬁfl ni ‘ q t -taxial

fOI‘II].tnﬁ éecTSéetdm‘e@srm F]Pr é @‘ﬁeez}n F)ftg}lSlOIt %IOIBraé gvg ?S SH sgchuten selective €p

growdoprbeefphat lepedornat simulgureudyofor bdve tynwredi trarsistars) mgehyf Smoothmg loading

effec‘s o@ %ée%‘i‘&gsseg | %Hﬁﬂ}m?lbp gny@trglfl ﬁxrtﬁepileg Qx%nsﬂfor GARE WG by bx%éfed during the
transi stors and PMOS transistors, er ei

formpii o&ﬁaﬁt@@e%%?wcpwctwdme{ inlle RO EPRRST oot WEopitel e modihed so a to
redudel aaN 9é1GérdLs dffecte Bt ekedrob ynopilityy thel‘bb}gcoanblmnp toetBs pwegll yperformance of a

CMO%I cu.culp elqle ﬁlgﬂ{ ﬁ%@&q}f‘ ﬁlte Q&aul Xl thé NMbg ]grg ﬁl‘ Bia__;%ﬂlt $PHE&Kantially relaxed

I ONsS an e extension regirons o
seungqneheF Bitgial Wikt s antsoyrecregIong and; thgtFignsion feeloP A Ltiagg & substantially
non-§tlalR¥d Eﬂn@ctnﬁ@&ﬂc @ﬁidd{rdr,n@e @lfb@t@lﬁﬁl@ teBixqar @micokactdiylageh @nay also result in a

mod%recF E?a%gl] téapI n ng Iregglvuy oft tgea gralfx ar?d se %r%p !asnxgellpr Cee§f§ns§og region in the NMOS

areas In and source an
transisjot.- eﬂ@sqgnenﬁzegupetﬁ@nanaesg%mlterms ofapug%é@w@wﬂ“gélvaé @lsp Yeoobtained in the
NMEPrdn@i¥ehi2 bhe/@byOMbRdiRY @ B&iSntial By subRanPA fu@infMEhe circuit designs that take into
S|nultaneously for both types of transistors, thereby
"snoot hi ng" | oadi ng effects of these processes.
Additionally, any strain in the NMOS transistor, which
may be created during the formation of the strained
sem conductor |ayer in the PMOS transi stor, nay
appropriately be nodified so as to reduce any
del eterious effects on the electron nobility, thereby
contrlbutlng to the overaII perfornance of a CNCS
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nodi fi ed band gap and thus resistivity of the drain
and source as well as the extension region in the NMOS
wonrenmans7er . Consequently, a performance gai n POTAUSRIVE/032743
accothk tHe UypicBInt srdéuniéd e@ﬂﬂ{ah& ity resmRYt talcteenbarive RiRbine s IPRIOS and NMOS
ek, SR 0TS e P P et 1950 B AL AR ot e
additfoadtle résplt drax cwgsponditgeor taygybstaatially c@rpemmgem@ehsgsymtcmbﬂity due to a
reduéMi (dhrde @8P8EH jhRtdnUkdi®Rle drihevieMOS Rakistor.t YeRE, tﬁ’é%aﬂ@&formance may

S, b} SpEred v et B BB Ry S s, e dsrte
aamﬂﬁyyaddltlona||y result in a corresponding or a
substantially corresponding increase in drive
capability due to a reduced source and drain juncti eted
r e o5l REFSe HECTRRACRAYTbE ARaReQyPly apgipttia corplipa i Efgpaly deplete
sihcdﬁ&ﬁﬁr@ﬁlﬁf&ﬂsel) I’dﬁx}lce&lsgﬁd fhe Qradeiskd/lelk@gd muaemeagad mayeia chieidered per se as a
detrir%%nlia[i etrtleat Xndew c%grllagse ngo% ageg %m{{/gl% g&&-néerl}fg n%ﬁ?gcyﬁhd %Jg%ompared to doped

éscri over presen
silicqnpyaymeshlibit aprenhatsed c&ﬁmrrag%h?saeyndaﬁm @aabrlw L 8hisigefigapify reduce the

ﬂoatl\ﬁ& t)@iy I@ﬂ&t |v¢hlch)’s odﬂﬂeﬁﬁ @6chapt J:dn&eﬁﬂm @ﬂtlalryﬁHﬂla&d(ﬂ'OI (2€ksyors. Consequently,
the }ng)‘esg & ef&aalﬁ% leag }st gae hlsggl(':y c?epengent p ap Fa‘%’gn de(::lur{fesgm:%ls in pa&hlrl?l depleted SOI

er 'se " as a
transwtqrschayrmyxﬁb@thab@@hqneadet@ermmrovmdhe nmeeiswébmb#ltmas typically extra margins

have TPEL aﬁde@ @1 Jaﬁ%guoﬂﬁ Barﬁgwaﬁ&éa sop déi’f%@ﬁg taﬁé intoGBJdunt KBt case delay variations

S RGBS SRR £ 6T 0105 A, v, o
althofighoths pna@mblmb;auc@frfs digtly adirhtedpoissin comigpater eldh 80hdgviges, in partlcular with

partizgéfgr&gp%’tga tﬂaﬂllsgggl&heﬂ l tHe }ge%glt ﬁltfngOnSgy atss %he?t:ﬁﬁysapphed m combination with
nsequent the hysteresis hehavjor,
r

t hat
oGRS B EHED 5 GBI 'DHAGE) S Uik PRTIS 0 f o sppopria
carri@@r Thua [theypradenp ineéntioh SOkld het e sinsilapedsas beiag/ regtigal tb S@hdevicss, unless such

ddREIOVd QLG TR PEahed
r%u$$§§¥£8¥§% Saggﬁtyp?c ?yeex ra néré?%% haegmto be
added in conventional partially depleted SO devices
t 0 Wlﬂlkreferielﬁl:% @ Pig@&UnRLlg\Wad Si2cChsier dﬁktﬁyveVeaibb(ﬁﬁléM the present invention
conS| bl [
will éaow Sbe des X@% ec\>/re Cgtgl? IFt?gu%yhgau? ggﬁalng’all 11}\%%%}% £ ods-sectional view of a
semxmdus\s»eﬁewce A compiising s temistopt Esehe S‘?C?f\ﬁéﬁf‘ﬁlsé?ﬁ 130y The first and second

transmoghll(y 1ﬁﬁW&Bﬁ ﬁ@&@ﬂﬂe‘i inl tﬁbu&&lﬁﬁ&tﬁfﬁ}t tyS¥ 0 WMaf, For édhncél @¢ife®Bansistor 110 may
repreéené E@&I@)Ig Ctra{l%séor W:}'gs%l aercct)nd%an stor q% I%%)fegprtesren n 2 Il\ﬁ\tl(%’ transistor, are formed

rnventi on
abovb @ méhtiats 1QN s a)mtplmeé eboivey the svHsiratea Gl gy \mpfeppnbgrﬁ@pproprlate substrate having

fonntecf tﬁ&&)’n%ts%taﬁfa@éﬁsﬁigﬁly §e@SoondBbteray@Sthit eABRd G %Erﬁatlf)lﬁd;fmﬁdirst and second
| icon substrates or

sy P TRHAE. g TBRBE  oP R (ROHOEHo LT - Rp e on spproprin
carrieromgrisldrent fsnddahangn pe gbulitiog Rgkr t162 @@Wﬁdévvmc@etalhuwe@svsnductor layer

whlcg lljfﬁl}] h{v@ ﬁef{ne&:{hergﬁ@ £k %tl@éﬁ%lbr%rtﬁoyy &%Emlfz&ﬁﬁcn)r i, Ed?x%spondmg to the first
description and th ended cl ai

transi,s@f %lenéqublot gd pls§:el}dea§t1\1eéegfo§ oahcaly Qgsegxtcondflﬂ?rt cor\rlgsgorxlldmg to the second
transistol 1291 Mt@hduldcbe @phathiertiiat the @bstrhth @0 Ipineging tthei imvvietirgilayar MR,| which may be
com%n%?] o?? 1(:%3 §1§{1ﬁeb Sﬁoﬁ Hltrﬁg ?ang %trha'labproxgxhtg nglﬁatllngmatenal may represent any SOI-

Ica trates a cross-sectlonal view of

type §@W*’<§% M erein éh*s e isce b3 OOSIEBTE] AsFeRc 4T TPty PR Eft"t?ﬁ at least an
msula-tiln@ p&ﬁl@n BoSE GRIB istforaid® b Stystillink 28micddagetdr il4ysit appuapkiagefoothel formation of
umm gsu§é ars. 110, 120, which may differ in their

Sgh |V|iy type so that, for instance, the first

transi stor 110 nmay represent a PMOS transistor while

the second transistor 120 may represent an NMOS

transi stor, are fornmed above a substrate 101. As

expl ai ned above, the substrate 101 may represent any

appropriate substrate having forned thereon a

substantially crystalline sem conductor |ayer that

enabl es the formation of the first and second

transi stor elenents 110, 120. In one illustrative

enbodi nent, the substrate 101 may represent an

approprlate carrler naterlal haV|ng forned thereon an
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conprised of silicon dioxide, silicon nitride, or any

ot her appropriate insulating material, may represent
wany7847ype substrate, wherein this termis t®ecbas2006/032743

C 0 ﬁrﬁei BV elioas! 14 agen e miag hdves Mickdss tini adapled tortiad s@echa\abm rules for the

tranm&tP é? g%%q aﬂl o.ne %Llfllstgﬁvgﬂeg}b Igl%l’llt (t)he ac voevrg 3’1)@ lf:lh lbl?are g%sWné:é t8 enable the

ne sem con priate
form:fuou rwé trrtiaily odepleteda traisiston rele@Préwﬁiels ltthélreé ieptbopliteenigc thie \thickness may be

appro[i)ﬁ:gé fapi%m;]ir;lg f@[}dieﬂl&éd cﬁﬁyes hﬁ&%ov@r thb hdﬁk{ﬂ@@&ﬂsﬁ hial21inSay be separated and thus
' adapted tqg the n rul e

clcop B et P 1 SR 2 TR PIE Poap i 4 RSy provided in e
form bieeshallotvitreseh iselgrion K&TT)ot gy oli@dappropriatiashleting drucyree hiisaatiphgructure 103
maylt %r?@& !)fgﬁly a%%ro;ﬂ-ﬂ{etrﬂaéh&l}/sugﬁp Llﬁctoﬁ gxoilﬁeaﬁlfﬂox?' LiRfde SlaeERt. S,

whi e, her enbodi ments, the thickness may be

appropri at e for formng ful I y depl et ed devi ces.

\Yo) memv Qlanufichifingdedob Vi wheg ithns 13,1the fik@dnd nseopndy gansistpa 1, @0 comprise
respeatlve ate éfectr(aies IC& aﬁdcl?.J). Ir écp\%{fr e%gheocfl m&ﬂ:f?ﬂ’séi‘»@x‘ét@d Q&nb@lg regﬁéctf’% active region

FFe ng”I'sol &t on stfucture 103, may be ,

11, p?rldmaden@aspondwmtefnewlﬁﬁloeflayar 4 and 133 ffSPf‘éHY?FY H‘é%?%ﬁra }gpgate electrode 112
has féradd t}lerélﬁl a@ﬁb}ﬂm@la@@ﬂ 109pkigflidyahepateRBttoad 122 GasSibiidd there@. a capping layer
124, gE e}} IBﬁI i eg{)néporx?raf té %nu%%)r%prgabeg' o%egsma%{m}r a% gglggngﬁgde,o %hc%ﬁl Xxyimtnde and the like.
Moreniet, isheer davet 104 fobriddan a highlst deaformahmfoas Pu e Agvaieeiefls 1 5h gtirind the gate

electxlo@es SU)) Wie1ha, A ftlﬁlﬂ’{nefsé biSthe @ﬁb@erﬂ@@loﬁﬁ thdyHaSskei8di&ll & atdbance with device

requlfeéagrﬁ% gqr ﬂr%tlélfcég mrtlges t;ap%glgﬁce ?'g(; ?O@ [ Od es 12 ar})tnﬁte va%ie that is desired
for arx @B tesess talatfhrved zdipgéntio tekdte elimdebylflal?éo r r espondi ng

gate insulation |ayer 113 and 123, respectively.

Mor eover , the ate el ectrode 112 hgg for nmed %her "

c P! P g ST SRR O R B B ppgmerise the
followiag pfoodsserd Thi eubeee f1cagplinggthé dnpdating 2der WiZi edhenreny S@learchitecture is
consﬁggg) [n%fx%g:wgl : %grogl%y SQB{cblﬁaﬁor%Er%ﬁéhaag an ﬁM&Qd @ﬁprcﬁfo{aéd%%alhne silicon

Sl n oxynitrid . Moreover
lyerg wh%@? theahispn Boer Ry yeobored ‘?an%ferht?"@‘ﬁ |t391mé°é‘FFf g ) ot wellesablished
techxﬁﬂﬂ&l’f&f pr@ﬁuu{gmﬁ)l abbttawe TiegHa R Shelidolationd @dicter d03 tgy tgddraed on the basis of

well- Fsta%Fsthedo récﬂpses suc% a? ng%i’é @a&hg ar?é%gag)gn thfl\% hrﬁcfa%q@ﬁowed by appropriate

accor e evic
depoqn@quapq} thelmggechmwes ivihen the iselatiop stpusirer193 ﬁéo by provided in the form of a trench

1solat"ﬂﬁp rMe@t cﬁley te&gﬁqsg%ﬁ beQlsedfdy définhig I’the&BWe Qpdidnatiel wdl 2@ Next, an

apprqgaft%glglﬁ%tnctelgext Ry beg c{] li)y OX%d%tht alcl)(I/(f% 051 %;t%llo&%? Q}ﬁ thtz g{pg@tg)n of a gate
electpdopagsl, fuok anpeb'ﬂhqqg Oltm@k)@é molysdlivei ehish m@é‘?laé“@mll_‘@bedé’g well-established
low IﬁgQJMh&ﬁcJFV%Wd@poklaoﬂmycmmﬁﬂlws the follow ng

processes he substrate 101 including the insulating

| ayer 102, when an SO architecture is considered, may

I e GeérsaGerancapypy laysr inay e fomwil cwted 0t tho gatd %lgpepdesw@hala\ghemm the capping
layeruﬂgp H&d ad?las Qﬁ eHoRad & yo%ﬁ%l AK@? l§y'ell ke Q.nsubﬁb{t%ﬁtly Y@@ Nithography.

€ shlicon layer Iy ? {TB é' waf er the subsequent
Morqognihe Graige &Yefaw %ﬁdﬁlg?a Iner Pisetuhi $6 A a hf‘rgcrﬂ‘ﬁ]i‘ dtisne q
pattefn@i‘g opﬂ@ydtdlﬂleﬁtg)dS@teM bis tstilbdties embbhigress fHe @#pping kager may be designed so as to
be pa!tt§rﬁ%daa§oln$ gllblf %ﬁ:t Etﬁ)dé‘gg‘lem ﬁg ?Ily%&ﬁn%%sﬂ&t&e%%pbﬁ%@ts plf4 124 without

recl pes, such as standard ogr aphy
having4gy %mlres@ﬁqﬂelpﬁluen%%weqe@wfam%@w PHEPresesses-
appropriate dep03|t|on and polishing techniques, when

t h% rS tg | pgi telfn%{l]gn %Ee l'elfe: ogigql?_éﬁ :gld l%% the %\éﬁl;gl%g lak S Il|36123 the spacer

5ol a ques

layernw ntae be depgsittd pn alefbiasm Hgfor H’étall%t"}’f’yé“?b@éle@) n@snﬂeiﬁlaalff‘& chemical vapor
depodifioh: (PHEUID), tehRiq@P RAQ RN de@fired ChicRheBCHhiit sGbstadty@y deBIhieSa desired offset for

fornmed by oxidati on and/ or deposition foll owed by the

deposition of a gate electrode material, such as

pol ysilicon or predoped polysilicon, whi ch may be

acconpl i shed by well-established | ow pressure chemni cal

vapor deposition (LPCVD) tethni ques. Thereafter, a

cappi ng layer nay be formed on top of the gate

el ectrode material, wherein the capping |ayer may al so

act as an antl-reflectlve coatlng (ARC) | ayer for a

Y AR




be patterned along wth the gate electrode material to
finally formthe respective capping |ayers 114, 124
woizbdTeat47havi ng any further function during thecT/US2006/032743
'tecesgéf Beet-ng ot igd écﬁﬁ@@ﬁoﬁlp i, Bnco B hepih @ BHRP[ate seinfc@tductor material

ernin of te el ,
7 for Obéaé’-}“@p tﬁ%c%megftfa ng og tr%es g: e,o;egl ggh a??} gﬁs ;%t% etl}e]d%&m glldof 8’% %‘pacer layer
104, tima yen@ndieioo dévice dOQmayt bresubjgaddsto @fseleqtipsy am%wn%@ process 102 to thereby

remo%ﬁilé spﬁ:tglt 1@}& kS 86 nfH -8RI Bor88R aﬂtﬁ@@evﬁbm mfres}lcﬂlﬂiﬁg appropriate anisotropic
epositi on

o PG R 5L LB RAE] ST P HRETT AALE U (BRop o vl spacers s
may efdsqiebr hotmplantaticaeedsbestor the fogndtibr efapiropuete ﬂﬁtemal émntmﬁilee ef transistor
clemdnfOi ONs 111, 121 to formtherein an appropriate

Seni conduct or material for obtaining the desired

strain in one of the active regions 111 and 121. After

t hagﬂe pe §dh§rhdﬁl5hll§bfshokv|§] ehe Sac@tuctoa yevice 10 aftet the completion of the anisotropic

etch prochs q ?{] ereé?ln cay av1 Yhe %ﬁ)eace:l’ glgmﬂ:l?% 1? §2% HPJICEQ’EIE Qf 11119 ga@e electrodes 112 and 122,

rop c etc rocess ere¥
rspertipy & Eis s aREs. SHEREITE WA HGSHBT BB ORs §Bhge subsantally

identioft ahd18re @@éiaﬂtﬁll}l Adrmcld 5yeSHP ﬂﬂﬂﬂl&ﬁgofatﬁ@ [a@Prioat@l thus by the corresponding
deposg?):fl ?eglfgé ogl ogmlg% gl SptI;iCeCIC fager ?(?461 I‘C%nsv%lex%tlg ﬁ% %Ql }é&h‘ﬁ% 11@ 15??@ encapsulated

use or mati on
by a dicldenivahitershace te suaesanwy p@@cmwwf drotredae 1 12 n{PR SpingtspipAuent etch and
epitaxdd] grom%ocgsgers £3r Iﬁﬁmﬁm@ﬁ%&ﬁéﬂ sehinAREhiCHARIcRE Rydr att@rtahsistor 110.
dopant profiles of transistor elenments. Figure Ib
schematically shows the sem conductor device 100 after
t heigaertplsetenaitaltyf showretha ningendugipi device IR0 Priing eagsanip@@pic etch process,

mdlcéltgll%rs q@é’ d!xrﬁlg\(\jhﬁg c(gl‘kgom(‘r&@ssgsl 86BN 196 4rd Eformgcgﬁja@eﬁht to the gate electrodes
ewa he gate el ectrodes 1%? an

112 apd é?&e@fqec{;]&:ly Tl}ggmg)}zrﬂql%?t?}ilé)aoc% &)Qﬁemay & Id?sggeéi&ﬁ (?ﬁ tﬂ §xh1b1t &th';%l selectivity
betwebidl §ia matk2H,audhfas filven, Sphcarie rdgid, 11126 121 ad shglostedsly ¢falielspacers 115, 125,
the c%;ﬁ%n tl'(i r@ll llﬁqg4 %{detresggﬁfoﬁ‘ Q&dc@l&el %3 d%lefnmm@oe qlng}HJYJ sgl%ve anisotropic etch

ess of ayer and thus by 4
procegsst W@S‘p’@?ﬂﬁfaﬁgelefélb@sqe‘twﬁ?i‘rfﬂ’rc%‘b pifion figyidg B ﬁﬁhﬁ’g‘ njtpide aggyigdgptablished in
the ark. aH@é’by,lsQélar QﬂﬂS@ﬁitﬂt&ﬂ inhyyhe ukddas grabliso @ip®eéd ddasthd fbnatidiPdt the isolation
struct?irreggf év % pr \/1(1’5l 51% ebem{ qultr%JICEQStO{a{IO%[ qpsh&ﬂd l%l apﬁ&la?ﬁ:ﬁ ﬂogever that the etch

ectrodes )
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materials of the spacers 115, 125, the capping |ayers

114, 124 and the isolation structure 103. For
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time without any endpoint detection so that a process
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depths of the recesses 116, 126 across the substrate

101. Moreover, the etch progess 106 nmay exhibit a

certain dependence on pattern density and pattern

structure, which may result in conventiona

techniques |n mhlch one tranS|stor elenent |s
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thus etch uniformty may be achi eved, thereby
enhancing the uniformty of the resulting recesses
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frequgxltl? %trJleg@ in %(ngé}ltl@[ﬁl Ethi%gﬁﬁtn?ay & o86ibdn@¢ @nihAR - thel DMBrmity of the selective
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To this end, well-established highly selective etch

processes may be perfornmed, for instance on the basis

of hot phosphoric acid, when the spacers 115, 125 and

the capping |layers 114, 1249are substantially

conprised of silicon nitride. In some enbodi nents,

further processing nmay be continued by form ng

appropriate offset spacers (not shown in Figure le)




whi | e exposing the transistor 110. Thereafter, the
i npl antation mask nay be renoved and a further
wonpl7ant4asi on mask may be fornmed to cover the PCT/US2006/032743
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formng extension regions may be highly efficiently
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due to the pre-anorphized crystalline structure. In

ot her enbodi ments, the device as shown in Figure If,

that is, wthout having expérienced any precedi ng

spacer fornmation and/ or extension inplantation for the

first transistor 110, may be subjected to a further

tranS|stor form ng process to con‘pl ete the f| rst and
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i ncreased | eakage currents, thereby providing an
ef ficient nmechani smfor reducing a body voltage
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formartlgn g}'%hesé}téag{r%agé"rg}g? I%Iér?dlvgr‘a@e %rn%b&lh&f}tde\;ﬁ%t’(?ﬁéﬁps&bggcted to an implantation
procefd 9Bt WhaginIoEyesRntiae tmplaln@l%r“éﬁlf #8 cmay Ph fogdeso iy fprfastantiglly protect the
first ﬁéngiﬁbrf 110 3m kh@%ﬁ@&ﬁxdﬂn@ 1dnhlﬁ)nﬂﬁﬂlﬁﬁf nile ehef @ansiftbre22day iexpesed to the

1mplap3?%r£§%/ 'Ql brgpﬁ%n%gpl}e{';ﬁ &1&5 ase ogél nggi})eg gs W%@ceﬁoﬁl Jaj%gn fluorine and

the lik@faed emcbe pasfoffied uribprazess mrameftm {bhierrovide| systapiglly pemplete amorphization

withif TR Akl fof 01 t dﬁbﬁﬁ&éeﬁbstdnﬁél@ RnbPRiza dol'tloﬁbocw theactive region 221 are
descrlb in nore

1ndlc§mgz 2 vglgrﬁjln @ Bmlﬁxgspsual é’\f/ }hg %ugﬁﬂxgal \Xﬁlmoxﬁ)ﬁzeqa rt1ons 2& 1¥1 n}agbe adjusted by
apprdpﬁatélb&ledﬁigloc eargisg thb owpirniaionFneyery- eCdregspoffdiggt engrgy pqram@ters may readily be

obtalﬁeﬁ rﬁo?noQ p&laﬂfghéaes\fﬂuﬁﬁmg QR YnsC OTHRE, i tﬁe,e infblaaidist Ioatrﬁayz&lcontrolled to
avi ng orne hereon an_| nSUl ati.n

a
maingio K PFI58 °f BF RREPeLe ST SoHie P g‘.x%% SPagy fperial dsance
22 IbeﬁﬁieElmddMIIHé fappiebibted ke, due scetbanpetifachivgf andep 1glplamqttlog proessrgla boundary

betweeP| aXxoxgﬁjze% aH? %xgrggﬁx?t 1%%1012 gxgjb ncR%g ar ﬂhxgg)oﬁrlaﬁ'y but may in practice represent a

aracteril e substrate i nsul qtlnﬂ% 1 4
contipugyscansitiyp, Netcihe iFglapteiop St )8 marhs RO FLHISHERPLY 3 fpgocr layer, sue
as 1&&1lo4tdmmsam¢ 161 Be Ednforaglip | dép@ised pang Vingyu sibyeqeexihy &é mpaitbrmed to form

(I]m acereleemenqs to the conponents 101, 102, 111 and
Cmm¥5i ENBYEGVer, a first transistor 210 to be formed in

and on the first active region 211 may conprise in

t hipgus tZQQ%eQEtlcﬂW!;ht)a@ ke rs@m@on@ﬁt& deli@cionagter @d 2omydaried eflthe above-
descr{ﬂ%%prgr o eclgygp\d(?v cﬁnggs%fre]t% Sa Xnﬁ ]r'é]s' e%‘ f goga%r?gu%ganftlégrrgncapsulate the
respe&vn‘git&rlécyodeﬂlg el I[quanlgqngptmpwztg@prﬁﬁys @@ﬁamdpggmdnag@ts gerformed to

formqécgsgés rZ%jﬁld%g@ a(?ﬁyﬂt ROnd f}gﬂgﬁge EJ?@Jl&QGHe@Z Rapp 12y He&}!ﬁ khe etch rate may
separat e

| ve I 1.0
d1ffe1i.1g glﬁ g{ﬁ tfag%stﬁ gloeang H)g Eﬁccgtdltraﬁls 0 %} I;i ?ﬁ §1g fa.f.ﬂha% %e eprseg portion of the active
regioB @21 Goigtctially adevhicd, B6Gydwishopnviding & ephameedeichnmgly Wilh respect to a
subst&&%ﬂpcqys{ann@ﬁ&&fag%%:&c%ﬁntmlad &q}k}.sﬂrﬁ RbdsBlot Yot b@ns&ﬁ&ﬁy the recess 226 may

ocesses as are described w referencq
have g@ icEserhdreth gpmpazadite gle 19585S %WO erFaﬁterFFrad)rre clgen progeﬁse%grtlor to an epitaxial
selecti@r grévie plfo&fssl‘rﬁhy Bpedrnich @nds {hereafter dnaaperopria@4semivbrdaerepompound may be
depomp g suc%ms gﬁgw%gr{lung BY 'f&ﬁmgggtrmx lapcg i {-ﬁbjre%&g QﬂS 3£ PheSHst transistor 210.

proces ereln a correspondl c%
Smcq %|sgmtgcmlqc@ﬁ cwndz@pgo% ot} gle fsa:pﬁjeaanglétor %20,[ 1gay enc nter a substantially
amor§hil£b3t RARlcbbibtyr Ph©liaChn tapyRopkihte Sdrystallidd Sémgllady i2 hi@ssig caml therefore the

o SRR SRS B DOIRRL R e

i npl antation 207 may be based on an ionic speC|es
S ucﬁhaxﬁ@erxxﬁﬁgﬁwe cabdapient, fnb yﬁéeidiﬁ@ adéiphitaliéh impléfatioA N0 MBYybe performed

T T B
anisatregjé eth @akss 200s¢ &SP mm@mgsuhmseﬂla myptalllilWP0§mr‘ﬁmhz‘é agmﬁcanﬂy thinner
comlﬁg:[i td RN Sce@f216 g B GilelitRadc@ ke 32l [RE-Bmdribe€ pdrash 285, Thus, during the
la, wherein a vertical extension of the

substantlally anor phi zed portions 221a may be adj usted

by appropriately selecting or varying the inplantation

energy. Correspondi ng energy paraneters may readily be

obtai ned from wel | -establisiBed simnul ation

cal cul ations. Thus, the inplantation 207 may be

controlled to maintain at |east a portion of the

orlglnal crystalllne actlve reglon 221 mhlch |s
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correspondi ng spacer elenents. Figure 2b schematically
shows the sem conductor device 200 after the
woaoglet47en of the abovedescri bed process, theprebys2006/032743

selecﬂ&eoéf)'xtgdxd" GroWROGELS, dd %a@ﬂ&i n?a?ﬁiepd‘si@ P et shb/s@ht}élly S stalfinel Baterial at the

st an aII enc sul ate t ect

B
sinceppheareegising thicichess af tere@ss 2208ay qma;sp@émgie b¢ dsfommed., theyetfyorenting tensile strain
in thd BEAFEESrion Grie HER m;{ taf i9 u‘bﬂ:ﬁlt nEsAHsed.i ve gate
mneﬁ%é%t ro gs 212 aneg Z%I?jir Her e s;/i i he elt ?h rate may

differ in the first transistor 210 and the second
- tr &E@ieﬂc&bhe&&&ald%oxbﬂhé lenidoadiitot Hertce R2Peafex pm&endpletion of the epitaxial
gro g%ct)cle%i W ﬁr &ibsleﬁ{%or{dﬁ%rq er22%;1 xg’éh’ Qé({ @)r{ﬁé le)fectaode 212, while a

I cal row an ennance
substantighy amr@xzeq splnww@sc,sﬂé ET GRS 'ih%waftsﬁleeﬁ“gﬁé £%% Vheg@ substantially
amorBRER pofibn BS rdnfained) SRk the @drMstioh I0f thB @ecésk LB Th tRNAHes Hll0dtrative embodiment
descﬁ%ti]%g '?bogo g% se 100{1(#%10%1’ l%gﬁg :‘511%{(/: Sct%ﬁlér%sF% gagast pgé{ %ly, T} substantially relaxed semi-
condifdte ceysthlivath amemlyzep pertien nexirio e ehernskisgionpdl ot shoglddp appreciated that, due to

the daiRtdhBehtllor ﬁ@}ese@steé YiB aBd DL NeopePERES dﬁﬁbéndaﬁl Reshf @B ers 217 and 227
may a gbag ?agfg o I?efeg rr1 ag Elgﬁgg)gcg% rerﬁai nmgec rgn&%?o e?trectlﬁ/ecl?pe crys%lhze or further
crystﬁlbzenhmgmaongmctoalam @27, wijeagin thysemivendugordaysr 2271 Baife npadesubstantially relaxed

or m%l BeShaiddi r@ﬁ‘ 8 assh&ﬁam%i@ rela%:cﬂgy%r & tﬁ@l@@e? Qﬁ FHCEO gRRROM rzlqubstantlally
relaxg(h%gSI ted on the second transi stor :‘Trgg encount er

ST PP PATOR P25 B CBIID TGP el 4 S e G romaining
crystel[i@r mypdribladf €he Gecys belbw ihadaytrenp nat & fosnedse®itnerhiiia@ tensile strain, a certain
degrgeh)g Eeﬁiﬂg L 1?5%/ akG 'Hl- 8%%‘3%3 &19 Ehagrg:mgiyl{]ﬁll lﬁerg)_e7 Q%héu%dthé J‘ecéon mobility
su anti al y anor phous or polycrystalliné nmanner.
there’t{hother illustrative enbodi nent, the preceding
anor phi zation inplantation 207 may be perfornmed such
t halih reali!ter Uk}LSLr{her m%l %l’a i %%&BQI I%Sqa c%ﬁthxh&ln 5212 Jigsclllb%d with reference to
subs ﬁ el'y renove gurlng e subsequent
Figugg ﬂfskﬁ rhetpls cso'ét’ec*hld plraet@slgnszeé C@”ffspagdwgoemé%mu rgigps may be formed in the

transﬁ%ﬁ&tl@iﬁﬁi b2y, Inyor exSdddlehd il @hiROhd defﬂf&ond\Mﬂdrq‘é?erlzm is deposued as a substantially
t.hi nner £o

i fi t
amoxp%geg I%aézlerctﬁ (r:]rtzr ousla deé(in ﬁd ngproc]pss {nﬁ%no Deeperfe Imeé zhnd maa be p%&goned until the

anor
respqoetdranand 2duce rdiunsand duersioy re@hegrélf@@@@ methfequnﬁla&rﬁ 10 and 220, so that a

re- cr%a‘ﬁ%tﬁn leapgeeﬁc%mpl%hém& £dnMon BEYal 91%9@@59' bvhlclplﬂaytb‘a deantageous with respect to

o B B i SrUPA o B P b L5 8T s, e
potergialiys $aarificing | theychrredtaixtes| of éwigete n@uletttmrlaﬁea;ﬂéi* apR323f ey well as the channel
condidii¥pe the remaining thickness of the recess 226 may

correspondi ngly be deformed, thereby creating tensile

strain in the remaining portion while the epitaxially

gr aWus, eithy/tsd @lbodiserss dostized twiith kdfeyenteetb Higarek 2aEb,gm| eghaided process and design
flexiti Etg ?@5\)1{%@ kx}fltﬁ{outs Ql?ly}? F}rly'l:?océs@ '&BI&‘P&%{?&J foﬂp{eﬁ)g& Yd Hhe px%gags ﬁévtuﬁgly described

It axl al IoCess,
wnhmmqebfp Epgaregﬂm T eag}@aatlozf? aneplfigsfioppigpplantation 207
priort€ Xe sil&tﬁeh@lt@aﬁ @oﬁﬂh@;ﬁdcés@dx&l pib2to tlﬂﬂ’ldtdh@)rc&ess ot thartch adtd yiay be locally

adjus?egio mtﬂo%t s1gm cax% 0 d:rt}ggztg% %{p m@&/ &dh u%i% rm{t; thgt%r %Fo%pﬂs%)é& b}I anmdmg a corre-

spongipg ptplh rnzsécd Ibvomsﬁa@ﬂ iR cessimidaaNan é@rt% frem ﬂﬁeh%evr@ PhECPB A Gigure 22, the

1mp1$n|fh@01f ﬁ@sﬁ%8 22P be fonddnA B BEistbrl 12088 badol aﬁﬁrpﬁﬁ@ odiabR B tregion 211 to a

speci 8 elpih Ssggs taogy?o\(/i % gré ncerf)assee etc% ntdldcr}ng r;:he s %Qél [i% etc}r ?roé/essbﬁm Thus, with a

redugeg bialx ik, ssHintigly i seaasient ifoy §1& aflceswil 1t6hnaa hoebtried: e@ﬂ?a o thp pher hand, the
corrdd¥dind Reds!1 ©26CARBNREBhifEAD QBudL hickheks. SO FenB in the subsequent selective
appreciated that, due to the different é%pth of the
recesses 216 and 226, a corresponding difference in
hei ght of the l|ayers 217 and 227 may al so be obt ai ned.
Thereafter, an anneal process may be perforned to
effectively re-crystallize 18r further crystallize the
sem conductor |ayer 227, wherein the sem conduct or
| ayer 227 may be made substantially relaxed or may be
nalntalned as a substantlally relaxed Iayer mhen t he

N NS~ 1 o, . a




therein. Thereafter, the further manufacturing process
WO 200692788 conti nued as is described wth ref erREAZCES2005/032743
Figures If-1g, that is, source and drain regions and

epita®i@ HEPR YRR, %@&%g Qerﬁi@&idﬁ@ﬂﬁ xwzﬁemiy%mﬂnad nm&nﬁcreased height,

ansistors 210 a I n one enmbodi ment in which
ther h%gnéfézmtlgé%ﬂlé%lcm}smro ?Wsep@m&@ﬁg@w@a a:ae\é\mhamorphxzatlon implantation,
sinceStignditcanty ilah btyninaieerepyl nabk fegpp@ive clidh@! pp@y 20U shiyh may therefore be more
efﬁcgrﬁﬁr%llcuggdw fngﬁ:aArea bk ﬁga‘?ij? 1x£9?§ﬁta9(%—m gedpcﬁifnfd r e%&coﬁayMoreover by

post poned unti espective source
local}ye@ry% # @il ¥ata e |ad‘ﬁrta'1ré é?ggﬁ the finafly ohtaiged; }ﬁslahh difference of the respective

semiéoh@R® Bty 27 211'1;1@2‘&1&\615/ 22 2@usted ahetréwmscaprbxedz@grtyes;ioaéxdﬂmzataaﬁ@mg the height
of a r{mal Q&cx@ec ﬁlgt B) ca I n?dﬁaﬂ%lo MO?;%?&% aolf t er t? %sets qr’ %ements r510 and 220.

o a li
Morqsmg@aqome dé‘st@émmﬁ?%mnﬁt tbqﬁslwt@ﬁﬁmﬁ@l aqofvﬂlwgsesmmbe@erﬁqrm«;d such that a

certafl anﬁw’uﬂV@tcﬁﬂm& e{pe Eﬁl’%ﬁ)@ %opaﬁt@ ek ext%}d?)&@&@ Rite@inl t¥e poss1b1hty of selectively
contrf)lz ?)g ét%f%g gnﬁlglhui g:g gepgag Iftfc’r}e%é%(%l% éecéﬁ%ﬁ%ﬂg 56 ina S\H)stantlal?y independent

manig n@m@ oa/foteyrresindisgly infateln welledeGuet BNijwetins Fdesanpld e dhoderately shallow

recesMiéthy f mc:@he;&, ﬁh&%@@ h2RP2pe dﬁﬂxg%? ANGeE: dyparffe&z%%&mpondmg PN
exi Vp ovid out a

n

e o teImED e by bt ek e 21 o Wt ot et Pipe doping in
the rqoeseVioonrs by padidised sioletlataiptonouned PN Gunction, dFlegptipagiinlly, aray bf: obtained.

For exanple, by perform ng the relaxation or

anmor phi zation jnplantation 207 prior to the selective .

epf A%EFHh e*ﬁ%%aﬁ%a%%@%&%ﬁﬁ&ﬁ tpR§isiopsanag bedreqstplied ey enhancing
the h@O Grpbilith én th¢ RVIOS &ﬁrﬁlstﬂi’a\y}nlb edditioeall pyoviail} rsdcedjumdtibinetitance in the NMOS
trans:‘?tloxg rﬂ’l Férﬁc@lﬂl‘ Lr){bo xﬁg gﬁrgfgly tdga(?etéglmﬁs%}{)g gev%EsC e % %8 rlHlNleh ﬁle increased

S acconp corre s

leakaﬁ@‘a%lﬁen%‘émwﬁ%x %rﬁ\e@ an| |eﬁ¥lam gf}eiahawm fwu%rtgahethoﬁ:gvoﬁ% qus@peraﬂon of
the dE@| tBxReb R SigrBINAMIY idftomigdhbhgstaais bbHaGod dTPArdally adple@d SOB&Kices.

208 may be forned on the transistor 220 so as to

anmor phi ze the active region 211 to a specified depth

s o Thespattisulgyreprhedireens Histlosed bawerr ibusedive enle atthy inypgtiqnway be modified and

practﬁélbﬁ&ﬁm&m b\ﬁ%@\h%ﬂ&l@ﬁﬁﬁ&S Zlgﬁrent-ﬁh Wse Willel itk Q6 Uﬁﬁﬁé ﬁta @Eheﬁt of the

teach%sng%exr? UE{%; %{Ertéx%lg ! J\}%Frtf)pe% S elfi)s seﬁ ge‘g’[ %8%0%%3%1%6 ‘{x%léne n a dxfferent order.
Furthetemeesqobwmnwg areiptemied RAB drteds of @hymition onddsizy herad goed, other than as
descrIb@d ﬁ@%ﬁ%ﬂ I:QQSQIS Qﬂl&’ eletodé, evidéht E}xlaﬁhesﬁbg&@lmgdnnents disclosed above may be

el ect. romﬁ proces corresp

sere] G T b M SPBPT oo T B 0 P T BAL gf e invention

Accoffigighyhthe protbptipredoyshshegpin if ascetfdrihyn thedlaxs etpwt he constraints
of a subsequently perforned rel axation anorphi zation
i mpl antation, since significantly less strainis
created in the respective channel region 221 which may
therefore be nore efficiently relaxed, while the
creation of any inplantation-induced damage may be
reduced. Moreover, by locally varying the etch rate,
to a certain degree the finally obtained height
difference of the respective sem conductor |ayers 217
and 227 may be adjusted, thereby also providing the
possibility of adjusting the height of a nmetal suicide
that is typically formed after the conpletion of the
transi stor el enments 210 and 220. Mdreover, in sone
illustrative enbodi nents, the selective epitaxia
growt h process may be performed such that a certain
anmount of dopants, such as P-type dopants, is
i ncor porated, wherein the possibility of selectively
controlling the etch rate and thus the depth of the
correspondi ng recesses 216, 226 in a substantially
i ndependent manner, allows one to correspondi ngly
| ocate a well-defined PN junction. For exanple, a
noderately shall ow recess 226 nay be forned, wherein a
noderately high P-type doping may not unduly affect a
corresponding PN junction to be formed nore deeply
mnthln the actlve reglon 221, whereas the nDderater
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the hole nmobility in the PMOS transistor while
additionally providing reduced junction resistance in
woOher7MBA33t r ansi stor. I n particul ar enbodi ment BCT/US2006/032743
partially depleted transis¢osmvevi ces are provided, in
whi ch the increased | eakage currents additionally
' *efficient nechanismfor reducing the body
vol tage during operation of the device, thereby

S|gn|f|ﬁ%@g$yc&ﬂpgg%lng the hysteresis behavior of

arti al lete O devi ces
CE e Sl LGOI Gl e 41D tiegpoiige(110.210) of
t he i nvenikitge; may be nodi fied and practiced in
dl ];‘f el%%tp gecogl? %ecgsg klllzg aZ'Z@Q\E aéggtqg'g e é&gafe?ﬁb 529) &t Qgecb@nd transistor (120,

enefit teachin gs
h e r ei n. 2300¢f asscardiire; Saldlﬁ@mrﬁ‘rt@é deing ‘%‘ifeé"r?’sﬁ%ia‘dffﬁﬁt tR%above
”HYeleJ@@veE}%rﬁlQ@ Achidesemicdhdubtarnsat (1107 ﬂGI 127 Bontihi@idripst énd sébond recesses

[imtat 1(:1??2%?2% %nggendded to the details of

constru i'gn herein shown, other than as
desdiivolanodifyingreid straersentiehdypior Ipxer (187, 2R ibsaisseropd;feeas{d 26, 226) so
t hat t hg(pakdk ¢ Waaitmeedodi nents di scl osed above may be
altered or nodified and all such variations are
considered within the scope and spirit of the
i ngent i Ohe meliod of daimg| yherdinreodgyiog Buitsirgred souigintuciyelagdr (l27) comprises
relax@sa?ds‘strgighl ﬂte%gctomi Ile&s éh?_%)&,ﬁﬂ 1Hi§1allaﬁioﬁ)¥y @LAl M5 WHAT | S
A net ho conpri si ng ormng a first
recess (116, 216) adjacent to a gate electrode ( 112,
212) of TR hdtliod bof ¢laianswistetr mddiffilsaid2aPed ofmigonfhictos fayer (227) comprises
( £hifk an anneal
L TN e e
procg3pip) su@fantaeﬂs@cc@ﬁ@hwmld aggphized EBitad e yper bt Ay
different fromsaid first type; selectively forning a

strai ned, ser I”Ello pe uctor 4@ Xo%[gn&nggf%%gng%% éatéL %Zc»tro&?e%ﬁ)z 319) of said first

sald firs econdl rec
transigiod(15G R B @Ild\ﬁelld)gafﬁeldqnf)% (- 22 of said ﬁ%fprhiéam%%m( lé’-Bn?& Bfe 2 orystalline
body/(AY Ei21,012 721) 82éicdnAuckd theh iSBERA6h MEEaS e (ah&G102226) SO

as to reduce a strain therein. 2. The nmethod of claim

1, wherein nodifying said strained sem conductor |ayer

( 1257 ) cOhpmitbdof cleimak ifftersainprisipe foyinpe idraint dae sayiece rgipns (119, 129) and
exter{sﬁﬁ:% 1§n5(( il-lgﬁ) 1255’) fb&@ld |ﬁf"§p£rﬁ @&aﬁd' tﬁﬂsw@ol@(])o 1) athérr pakihilyasl the semicon-

rai ned
<mﬂ%éwvéUﬁda@€@P895V%ﬁagg§%TX@$5 ? g%innrph|2|ng (207)
said sem conductor |ayer (227) wthin said second

regess (rﬁgfﬁ%thcﬁrb‘? REl f %rﬁklr&mﬁ%mg @ﬂﬁéﬁua@f Qﬁ&ﬁfﬁzufg(%rpomon of a body of

substanti a re-crystal I|Z|n sa
Sem%’éﬁlﬁc@bﬁaWtaé’laceptasﬁlérsece?izgf)e elegtro TF@Z)FFE]PT‘IB Jg ing @Flg slmmfd semiconductor
layerf(2p7§.her conprising form ng said gate electrode ( 112,

212) of said first transistor (110, 210) and said gate

el ectrode (122, 222) of said second transistor

220) ab&b@nﬁh@rofl%h“ﬁl 6 Vheesinsaid yecnt racess 224) is foyed llzsztﬁ)amf}?hlzed portion
(22188 conductor that is forned on an insulating |ayer

(102, 202). 5. The method of claim1, further

conprising form ng drain and source regions ?119 129)

and. ext @hsmnghedrof glpitfs wheteinwid parfigHy apesphiagd plipr foppiag saigfgst and second
reces@g@g@o&zg)ranmstors (110, 120) at least partially in

the sem con ductor layer (117, 127) filling said first

and second recesses (116, 126). 6. The nethod of claim

1, 9f urt i meibedbef diimcp, Surbhest cambiisials| pyrferpring P agfealgpracess to substantially
re—crps%ﬁz!e QR o R PRI ¥ndhid SR PAGARNEIELRF 1afe2 22A) ad]j acent

Sal d second gate electrode (222) prior to formng said

strai ned sem conduct or
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| ayer (227). 7. The nmethod of claim®6, wherein said
second recess (226) is forned in said anorphized
wpandan76221A). 8. The net hod of claim6, whepreTss@cw32743

portion is anorphized after formng said first and

second recesses (216, _226). 9,. The t hod of cl ai

7 Ui her TEGRIRN OF HE™ e D HoRgah SxAHESPe e gais Sl iz 21, 12,
222) sfibid fisnind adcbid tramsisorsyvgthah kiclz @opdaie(1 Po i 15i Ba, 22.21AP 12 A, 225) prior to
o3 fh R GO RRULSANGHCAT 6 AYET (227). 10, The met hod

of clarm 1, further conprising encapsulating the gate

el ectrodes (112, 212, 122, 222) of said first and

se¢pnd tArsaisdnSicF Gevisk {100, a00),ebefrisiag:op | ayer (114, 115,

1246 3 22uiet 'of 4 iyiB) @ cohrish@' AL (117, 217) of

fi F‘sﬂt“ilffﬁdé‘s‘%‘eé%onlé}(?é’ééé‘?gés‘fg'ﬁ%‘é‘,w#‘%6‘? D Sl PE 17, 217 of o
seni conslueifiersepieaiistor raigrl mpngytension Fgiop Eljl Hfg-andya jopieg nd drain region
transi s{Qb) hefebfand210) of a first conductivity type

conpri sjng.a .ned | aye 17, 217). of. i fi
el g R e L
and a sour.cenahdiddpeaifind serigpuinctqr hbGyial fifrpaegersion ggign @ 29E) and a source
second traRsl S5 1dofa&eor220) of a second conductivity
type conprising a substantially relaxed |layer (127,
227) of said specified sem conductor material in an
extiensi ahe feagordnctd H3E)108290)f slaiur 1d efudirdcodhrasivg atagédgppulating layer
( i ' Ydocgof 100, 200)
(102’02% 5%?’%&%?%%@%%%%%@?0%%% g@ﬂg&ghgﬂf ii:bzd i nsﬁl ating
| ayer (102, 202) on which are fornmed said first and
seg¢®nd Tharmicsidods devidel@90, 2400 of ARGy, 122 RBeyein &B1 firfitwpd second transistors
' ctor ' of claim 12, wherein
(11Oég‘?pé?‘??&Eieprgsﬁ’&%%%é%%ﬁ%&%e@g‘ﬁﬁg%rs (110, 210, 120, 220)
represent partially depleted transistors.
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