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TECHNI QUE FOR CREATI NGDI FFERENT MECHANI CAL STRESS I N

DI FFERENT CHANNEL REG ONS BY FORM NG AN ETCH STOP
wh2008R194460/1 NG DI FFERENTLY MODI FI ED | NTRI NSI C SA®EBR005/010516

TECHNI CAL FI ELD General ly, the present invention

relates to the formation of integrated circuits, and,

TRCHNIQAE FQRICREATING RIFFRRER D MAIHANICAL STRESSINDFFEERENT

LT angpAiNNEE, RIRMORS B@F@mr@mg%ﬁ%wptﬂmmﬂd ed

intrinsic stress to i orove the har rrier

nobi lity. BACKERENEYARGDIRIED ’ & S H, i nt egr at ed
circuits requires therECHNmraALErEmn‘ a I arge nunber of

%eﬁe%fl%rtthe orlr&gﬁ? Bt/e?rtr&lrreléces% e %errﬁﬁlorp ?ﬁ{tggﬁate%(eﬁ:&ftg larQi?mBr@ Fﬂtrcularly, to

circult |ayout ner a | ural]
the fompﬁ*qa@éﬁed Raannsie I@zﬂner ghapiie} regipp m}h HPadisd dugnsio s ) iprove the
charge chrflér nf0®IHPL. €X circuitry, such as mcroprocessors,

storage chi ps and thﬁAthﬁOUg}‘%{’f echnol ogy is

currently the nost promsing approach due to the

Shp Eabricarioncof inpegree@piicaifsireayirgs sheiprangionfol p [sese Apmbsholcfendiglements on a
given cl$ Ge® becH@WE fio Q@ﬂé&ﬂé’@&ﬂcﬂﬂlay&dr IGB@rdllﬂ% ﬁl&’@lﬁtﬂ/ Qﬂbﬂo&ﬁs @thnologies are

currentlynl?rira‘gﬁ1 Fegh\ghegeﬁneg%?%r}%gﬁgﬁctuh y rag rﬁnécrrg)trocessors Istorag,e cg gﬁ’the lrkf CMOS
technology &reyirentlp ths nzpsichrimisikgaapprotchtdnaiosthes superior claraeterfsmsmdlew 19f gperating
speed aﬁdJ&S ORA%; CorlstMhibtd | Mkrifl @6 ViatrRhtloh N SAPIC Midracel Qﬁrcdﬂ@)ﬁ@lﬁ CMOS

oy k! oL LLSSBECL) XE b SIS NGO,
formed @orspirsirge BiclsdingzatyisteltineRhinjcondudiar tayer. KGOS eanssttﬁrarrnseebtlbgnf afhether an
N- chamfefHaﬁglsttcﬁ 62 RehateGfhsYsto! Qgﬁgldg'@@ lc&nrf'ﬁglg sos&ﬁgd@@l J{uﬁg&n@ that are formed by

an inversely doped.channel |on
an s SR (986 paP SPREGFEIPR R SOy 1208 ?hélgrld?eon dfpgged between
the drairCregichemt] the isduyce @dgiobsdh @hCtvadiueerlity ot chagnel regdon, 7.4, e ddve cwgent capability
of the CSlHﬂlng’Q tClilaﬁl%P %beolnﬁglﬁd %2% el? Lﬁe‘d %bé‘v'é‘ %Qﬁénnel Ir§g10n and separated

formed above the
therefm@ﬂ%( ﬁﬁ}@P 1qs@§]né Ilﬁy%fﬂ E h%@ﬁ@l"r"ﬁ‘f‘@d’f fhﬁ &haardl Egiop yrog forafiipn of a conductive
channel] dus t 8¢ hppGcatidhyo®n ap-BFb@rlai@dSb@ltﬂ&ltVngé y) th'bf gateltctEdda riaehds on the dopant

concentrtaﬁ ! t?re mlogptg oF % %%%mg”h e cgrrgr? qgcf 'er? %{f’eﬁﬂ(ﬁ{ of tl%%ﬁan&r& region in

the trangigtqs Wgﬁlt @reet[oe,cqn iths distancg @ﬁ@pﬁgghedﬁurt:qap@d éFé‘B &gatons, whlch 1s also referred to as

channel GARE € AbKcatih Qbinhtb@ Wil Bl chiayili@fof rabﬁlym&htﬂfglaﬁzyndﬁhﬁé €iRnnel below the
e C

msulatn}ggazer l%)roﬁ ﬁp}? F]aglbrt ?f(%ié]e corsrt{goo Iy(?lgl € {éttheeggsa e elpe{:trode the Gondugty 1Vi of the channel
region subsgintiphy detbrainpetbn parfeanagesnfdlee MAY trarsiiors. rTégeo @nsedumqn ghthe channel

length, dnﬁ ab3fed el &ith 8 rdd@etieS o GRARRAREL r!as%ﬂ@fyhrendél@ e @hanhd] length a dominant
mfnatlon th the ca abl|ltt @gt% reating a
design CE‘W % 4oRRI PN RE AN E T H° PRFE ”P ot t}fg FHBon
aihp khirinkdge ofthofrantifie dingantions] howeplet, agglsta(pluraﬂlel ofj dsbues associated therewith

that hav® l:o%g ta&cﬁ’e%&d ot rBPunﬁlﬁy gtﬁgtttﬁeva!d&a)ﬁtaégs oﬂttﬂﬁedqap Q%Q)L de@x%&lng the channel length
substantially determ nes the perfornmance MOS

of MOS Fageirs  Qfesmalor igblem s FseRitl {15 4 GioPEFE O%q%fréwhowhthography and
etch strteiegtid) reliabiyl arﬁlesmﬁziuable drebth efraitl ddmebth of crididal climensiordf sutthes the gate
electrod$ thﬂpt%lnmgt%sc‘l n¥\Jv Eé(/ice %e%@rgﬁ dn> Nfotb%ve? El%ﬂf}%{g{rhlsgﬁg& Bop@nt profiles, in the
vertical ﬂﬁ@p% avell s ip %@ la(geﬁaé fhaqcp(ﬁrgarg ?er@@g:d &y the gygin pqﬁltsgg?earle@@ls to provide low
sheet arf@ll dofitkidt tr&Gistivii6n SdbinAticR gathQf debifv@ chanad) Sorfloldbilieli. mﬁl’lﬁdlﬁdﬁls the vertical

locationhog ﬁ‘l’e\léﬁrl%nﬁt??%]v%ftthl rﬁsggct Bltllr'ler a ellrl:s J dﬁlOgl lagééfj? fc’epr%sséﬁtgg grcg%emgn criterion in
view ofd¢akage tcurrqbcogiaa}- aiﬂ@l&gésdu@bs b elesgneh {ength é&dﬂeﬂveﬁ@@weaéherﬂgpth of the

drain anH b&ll‘& I?é%[bﬂﬁlvrth' r@sﬁ@t # t}@fintm ﬁnﬁrﬁmﬁ)’ thié @EeSnsu@ﬂﬁ ldf&j aﬁd[ the channel region,
| S the

thereby 6?98?18% Is?phlstécratgé) nglagﬁ do 1q %%sr é'}ccortyué%t% orﬁr%r g}i)plrogﬁhes egl aaraﬁjy grown
regions pre lrroefLieithol specifie@effset te the em Qle@b@n@lmh@reo‘ﬁfemdl te ascreused drain and source
di mensi ons, such as the gate el ectrode of the
transi stors, for a new device generation. Moreover,
hi ghl y sophi sticated dopant profiles, in the vertical
direction as well as in the lateral direction, are
required in the drain and source regions to provide
I ow sheet and cont act resistivity in conbination with
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| ocation of the PN junctions with respect to the gate
i nsul ation |layer also represents a critical design
wa@ediosatd7em i n vi ew of | eakage current control . PEEOSNS5/010516
reduci ng the channel |ength also requires reducing the
depth of the drain and source regions with respect to
regions, tproyidet @ ifaeeedfeondueitithyf thdreisgiadren immissoluag feginns| wlyilrat &hadame time

mamtamﬁﬁ% s&h@ﬂpﬁ unEttﬁog LWan resﬂea%tﬁ@ééte rnﬁﬁlhﬁoﬁ ha?g SO p hi | sti cated
ion echni

u
&‘;5“%?68% fbeR gprieas %Whglf—edvaﬂplvsa PR SR o s
the highly cempex cfop@dpr(m'llé sdtto deove hﬂ'?&nghtnefomin@mtetad)dhmde\nkglomhmalfe@ate electrode
and the &%ﬁl%ﬁd‘ &%c& Fégi%ﬁ‘s ih @'s@l?ﬁ gisﬁoxangnc%%rc%ﬁ gcglls PSredtcfon of the critical

rOVI de an i ncreased ctivit the ral se ra
dimensidgs g -sBastt el Hﬁgamm% TECRYE B EHRIOR FHEOTE HedP F?Y@lopment
of proces t@hﬁdldemm@fﬁlqglﬂlﬁcabeve-ﬁﬂeﬂﬂﬁbhprbcesﬁepst it had béeh @rog@kdo also enhance device

performén@eséf k}@gﬂﬁgﬁtot %é/n?éilts b#(l {ngrga%ﬂgﬁlg !ah%% QJrrletr Hl%blhtﬁ %Heoéh%!sﬁ% on for a given

appr oa use acer ues
channel [¢pgtin I8 BiFiPiepat dpe Ao BRIy uaeéﬂabfcesbmef@aamepaa%t@x iq fgerease the
mobilityal the tiRrgs nvi&s AShedchislegion. Fist, e @pdiBoadeniBatibiCWitln the channel region
may be &8%&10 {lllgrellg}n‘e&urc]ig% %gﬁe%ﬁeelzvgn st 01]2 tg e%hg‘rgg catrrh esnagué %Famcarenagings t%elaj go(r:lguctivity
Howevee eqdvqmgdkﬂfbpslt gaacqnislion tnutl@rvh@ﬂel rdgion sighifi¢antiyl afigétnthe thregheld voltage of

the trandisto? devide1Ber@3 n@kih @R %llﬂ:tl&f ofttlheQIOE aébﬁéeﬁﬁaﬁl’)@? le&%ﬁ&% Eﬁ;r(ﬁ&l unless
t1on w deye

t op
otver i e P BRI Ry "D 8O Wt PO 14 grocee n
channel prgign ewpy bs tnegdified,ifer isamcdpeneainoipuledr tanpess@ seesharidd results in a

modlﬁedjﬁymlqt? f@%[e@ﬁfnm&legfresﬁaﬁveﬁ}r alﬂ)?"e%ﬁr@[e %ﬁﬂ?%ﬁﬁle lQt}t‘ess 1n the channel
carr

el
rgion BN P OIeC SHEHmArPer GG T S e s, n nrese
in mobiljteefsp tot 28k neg Gk abtdisdsvhivhyin then, maedisectly rachtinto atdresporgling increase in
the condRERY. apg Itﬁé ottfePhdn8 %ﬁﬁ%@lvé Qﬁssrﬂ? la{el ch&rﬁﬁelqggtl&r}%yqlt@é’a&eche mobility of

carriers in the channel region. First
holes, thergiy pantifgthetenef 9 sohaneias @h%Fﬁ‘H’é‘}an‘ieé?éf’ BiRe Wsteé Consequently, it has
been prapesddi @eidtroduideefoe igtarce dtwﬂicm@eﬁltaﬂihﬁlﬂdi}teﬂ@ N o/ Grbb® faydr _hxﬁ‘or below the
channel &El@{ g%re&t@ {eﬁ él@ BPcoﬁBxgﬁva _géssl ﬁﬁl{oﬁ%ﬁthptgangtgcg p&%ﬂg&&{ %é/l bre ¥dnsiderably

ant c centration
enhance% Wathwetroduue@p etﬁtrsﬁsgmtmg taafﬁ% nyr bplopdhe dannplgegieny depffispry efforts have to
be madevto |11h}ﬂ@ﬁbn01ﬂle tEdiatioh an &in’éip&[dm@ 8ivdsE ﬁyeri iﬁﬁ)ﬁﬁ@ébn{'lgﬂkdnﬂlgmdl well-approved

CMOS tec?.?#& { I OIC %szglcetr) ?(ghatg R an a xuﬁ g&%ﬁ-ﬂg 1 ues ave to beé dS veloged and implemented

into the ggesy tlme@ ftnel tHel payaenivgn @fesquwmmhme strﬁeq leb/evsmt BRRERBriate locations in or

below tIREEHAHHE! reklble lpRhdel 6i8cetd EdtlekdfyCisl sﬂgnf-ﬁ%ﬂﬁ RRRALY, th&@l Mo increasing
&reatlng tenS|Ie or

pm&mﬁmﬂ%ﬁ%%ggg Om%?ﬂ@7§“&%ﬁP8ﬁ“E$§ﬁT¥§ in a nodified
Mpbqo}/qr,t lydq’cmg stedseimt a whipblesand] cdnpyblisd fashiers p;egther\pgmlgonelﬁ-'much as spacer

elementsaé(tﬁﬂﬁllxlf-‘ sinde rtl%@ﬁdc&%rh@cﬂ)ﬁ bllog‘esssﬂaér t%%@ thbﬁuéh[}%déﬁt&@ G 1m5ﬁlgétfaﬁ] process
Greases

t
and siligaten, %W?f&“tsﬁ ﬂ‘é‘efﬁ% ] deet s derbrspie Lt dlegbility for process
variations weise agver anyrenwieinkiitd withoégandptotsices2Madraigtiche obt ai ned,
%{llé“\’h of thpagouer &scrlg&lysw&jaltlgne ﬁ'lelle%mgtg QH%LI %r%n aﬂ%ﬁtl\%qtech%%ue that enables

correspondi ng | ncrease In conductivit
the creatignipf rdeSHach aresscﬁsfﬁ@t“eg o tt}f‘etrelflftessewuﬁe Pikoue W&‘H’ﬁ‘@l coplgt @4 expensive
epitaxialigeowth teubnig@s er vaki@ionsebérlticdl yhatiffactutietps, bk fselyspqRer@urindiond

the potential fory, ﬁﬁﬂﬁ@ﬁkﬁQﬂﬁﬂ%ER?g1€r”ance of P-type

transi stors. COnseguent has een roposed to
iThe foPRy(iecresergya simpplifiegharamary ofshe ipvepfion greqrqiﬁam PAYide aasic upderstanding

of some atspéd:ti bﬁtﬁﬂlr@aﬁlﬁo nTﬁlﬁyﬁﬁnatyﬁs a6t ah %klﬁ\détlw"l@veﬁ/weﬁe ﬁﬁﬁﬂldﬁn It is not
mtended to 1&1%%1%%{ gort c%tl glrgnrgregl% of ff n('ee 1cznI éé'gontielﬁug éttrea lsg:})peé%fﬁtl;egﬁ.g eatloﬂy Its sole
the |ntroduct|on of stress creating layers in or bel ow
t he channel region, significant efforts have to be
made to inplenment the fgrngtlon of correspondi ng
stress layers into the ¢®i &ht’i onal and wel | - appr oved
CMCS techni que. For instance, additional epitaxia
growt h techni ques have to be devel oped and i npl enent ed
|nto the process flom1to forn1the gernanlun1or

e o o o s -
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variations to al so cover any requirenents with regards
to stress characteristics. In view of the
w@bwsaidescri bed situation, there exists a neepCT/U82085010516

alternative technique that enables the creation of

desired stress conditions in the transistor structure
purpose\M t Ip@Eent Joenef dériceptin @ Giplifiad fornths @)pPAs toviBe B tetxiled ldescription that is
dlscussegqa%w h techni ques or variations of critical

nuf acturing steps, such as the spacer formation.

Lﬁem@stlmescaﬁ VQUIRRTY diretachie aftestrieyigi thig ensblessib preatign of desired stress
conditioBd \Wﬂlﬁﬂ thd dehnElltEgIRI0Y diffbreit insisior @dtieh® By mBdifying €e strés characterlstlcs ofa

contact thIP&{;P 1?1ye‘?l th%%%l fgrmléﬁl gﬁerr chrg‘%qgforrll g{ %g bgs%ntﬁansm%{%‘es%uc%ure gor formln contact

I've overvi
openinggo ﬂtetgéte Plﬁixﬂew ané ﬁourqetterm@almtan Infetlesaridicdectris matgest B8 “i%lé?,inown upon
shnnkm@ Ehe @'d’atufel sfzaé of @aﬁmﬂ t1mdafs, 4 lauble ANEHLise 60&61 df Qledﬁllubdﬂ 8Rts8nduced in
the tran81stor elem nP bec es m TE an Voerg }m oonaln tlot e B t{-a%fge gl attlon of defects, void
pr e SRt rrr% 8nce’f‘sw?‘3§ né‘%\
formatiqyy le¢déf(¢€t10tl of etlet@élc#tbﬂ@wghe trdithiedife, d’é@@m pfp‘llqumiy thin sftessi igduced modification
of the egéﬁ&u&ﬁ@%r b EJSltlv&l?ﬁHeeﬁs@d fo ¥nhahdd heRIER&G A formANE ni‘ﬁe‘%@fedtﬁe control of
that enables the creation

chni g
mechon i 6L e ePonde Nt PO TP EHES R R TPgIRS ) ypsicering
the inflginck oethesidewhlt smersind the @dreavestthstop Yayerped ibbtiiofigjest fagers tre disstly placed

over thectrﬁﬁsrls?& Etﬁ{cfu§t 'AQ§or£1flg 19 tlfé%é?l@ﬁwe%ﬁ&xhefgzt% sgre'%]y &%m&eﬂﬁé mélysbe achieved
formed after conpletion basi c transi Stor

by modifyipg, the jptginsicy ?tre?so‘ihﬁ‘?‘?‘i‘?jls%r?f éll?t coﬁtb“é 1ok geop tlgyet F‘i’epr@‘é?e diffeygpt stress
conditiodly far diffamd trawistoCdeniegts,Whila kisthd samatimeé mbiekhay e highidedree of tdnpatibility

with cot{@&tgﬂall weIﬁ?Sta'bI?Sh r(lce ﬂ) uesuDon Shrl nkl ng the feat ure
Sl zes o transi st enen a reliable and precise

CAFRtrflipg togme AEEFAHT e&hodlgle?% éheu PEETRE Ederitipn, aryaethod gAmprigesoforming a
dielectrie ha@é’fﬁi}‘dr a BB CEINESorentaidha JAHE trankifo dleaiRht, WiRreaOpedivlbdrie layer has a
first spe% ﬁa@ ?nrtrﬁxs ? Y hhaQ%al rl|ﬁl&¢, e%olre%(f]er Oa{ gs%f & %F ¥ fov Oelddab(f)v% rtEH%II‘St and second

ectrical behavi
transistofRlaeisiio pgrpseiadit aertiap of Hie digleptaslayey fvdméi@blovqﬁmﬁﬁt grapsbtorplement and
to coveiof se&oh@p&hcﬁ%‘f Fle ‘a@lecth@ ﬁ?éf if&ﬁlemyvem&hd/ @in&’lstbleeldr&ﬁtd Fin@lly, the first

e evi ce rga_fne The effectiv nt.r ol
intrinsic SP’GSS m(% e f{r orPon 1 dlipe% to a eﬁ trms1 tress b -means o 1on mbar%ment of the
0 amE 1 PESEY R PRECHARREF™? ion, |.e.,

first porigng ect ive stress engi neer| ng, may be acconpl i shed by
CARSHALE 9l 4nBBer ﬁmsltrhtﬁ/@ Ceﬁlb&flmclnh 6f ik C}i)%t llnvgtﬁ)i@l?ear ﬁetﬁ&ldcomprlses

ontact etch 0 e oth
roming g ot E PR PP IR B ERPEA SR Pt P s PG B wherin the fst
dielectridtigey haki arfgst sp@mﬁchientpnsg:smqlmmcaim iFoutherngpird, e fitst pogios bftb@fgst dielectric

layer fofmitd 'o%%'fﬁgtrmmlb&enﬁmk %‘I/e@tg/elpﬁnﬁpgf f&ﬁhﬂgnaﬁ}h% séc@ﬁ(f dltﬁéﬁfé layer is
stress characteristics of contact etch sto

formed pygr tﬁ‘i" G¥iugRsiser flerasniand @ é%?l@@%ﬂl@b%&ﬁeﬁfswgecfrtsﬂaya‘ fP‘f“é‘? @HY"' the second
transistdr RN, S;tlﬂremehesmimﬂ Hielewttid lager dbs 4 daednd atnsit isti@ds that differs from the first
t ! g‘tl] f t
mtrmswgg%s\g; elf]ﬂtlalq n%?@lé get%o q dleféchP ﬁ%lf gdglelésdsa}éct)\)gé r‘éecond portlon of the
first dleh@%‘b‘%ﬂﬁ&bﬁ%"eﬁﬁ@nqvﬂ ustrative enbodi ment of t he
pxoe&emg tol ﬁVﬁﬁthbeﬂlustralvﬂﬁhlb&iﬂndﬁO&nhé ﬁessntflﬁxreﬂﬁdﬁga gemiconductor device

comprlses a giretgxt s1s?0r lcl¥%nt hzg/\L/ng ra 1rst fc}llagms re}:;lgr? 'Qn astllrsg &mf“ertggfﬁ}/er enc ti‘osmg the first

traHSIStqr alylé?ﬂt h‘ésrela theifirs fhelsqé@clpxer ecpsyft first H‘BQSSCIU ithe s pliapel region. Moreover,

the sem&Brfd&éi& de\g@rcelﬁfﬁﬁés, a s’écdﬁ@&l&sﬂst@ﬂ’@d'mehtﬁhaﬁﬁg AREbna RN Fe@f%n and a second
an st or

dielectric IlaP/et'r1 \%herem the, con%fhgl ec t yer enflgs)e/as t? 8ornﬁrg6nsgfﬁ @egneflthagd fnfhfcgﬁa second
stress lmthe&mncsqll@xmele¢geqnwiterehnﬁie teeoné sessrdiffersdmodedirgoirass. on  of

the dielectri ﬁﬂ@ﬁsd@ﬁ@ﬁh@b@ﬁﬁn&z@v@@gond

transi stor el e irst intrin
31{11; Sy tiph e 4 ‘i’%‘PdE ‘ir%‘% tPéhe [&’W’fnvg 88?“89610%”?{‘%? finigction with
the accomptnying diawingst inerdish bike refemms moferslsodentiy titeceletems tandoih whicie

~first portion. According to still another illustrative
enbodi ment of the present invention, a method

comprises forming a firdtefi¥électric | ayer over a

first transistor elenent and a second transi stor

el enent, wherein the first dielectric |ayer has a

flrst speC|f|ed |ntr|nS|c nechanlcal stress.
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transi stor el enent, wherein the second dielectric
| ayer has a second intrinsic stress that differs from

w0 b@sfilg7ed i ntrinsic stress. Finally, a secondP@DUS20051010516
of the second dielectric |ayer forned above the second
portion of the first dielectric layer is selectively
Figires/ &1z Rbaxatiallnghotvoorgsebecdumalt ievs df|al sumicomaibigtaredevice including two

transmtopg{g&q{s %%loﬁfmaﬁlﬁ}’?cnﬁ’%@ §t§%@£ v&h@rgﬁ Qﬁel ﬁ&]ns@méﬁa[ﬁlcgl%ﬂgéé Q)% Y Eontact etch

Vi ce conprises transi stor el enent ‘9
stop kw. aswdefwémepe%gﬁ Briregent avithi pogpeagtive | ienst f aecq“%%‘ ith illustrative
embodmeﬁtsbﬂlﬁdpa@eritiﬂeenﬁcbnf st transi stor el enent, wherein the

%{gur%{ 2a-2j }%Cttqclalg cwé&gtﬂ)%ﬁ 1e%stJf Sstemﬁgrfdﬁczﬁ deOmé rﬁ@ludmg two

I'rs reov em conduct or
dlfferent@@vis@eeletmmﬁ,rw@@gl U i ?féli’?s?P@‘tcb?tChéFoé Hstrds pedifie gy ireatment

with nonS€ERGonE h@adaﬁihnce agn ﬂﬂheﬁﬂldshﬁtn&%ﬁ@dﬂﬁneﬁis of tlﬁeqirésbrﬁ invaier; and
i el ect C er. enc

E’gl&rg ga %gr %% esnlaag ao¥ oI cross ec{lI al \llleavy of assegucgrzdgcgonrg&glce glcludmg two

different] transifter tyies.owidchciaesiye @prrm@fimiy dwrr@PCb paptaptheichs diepo lagers by selectively

removm%%(fr@&@ theHedTo§ nBank 6O §itBeduhig®t mSkdoRBisce widiRfultrer illustrative embodiments
SCRI PTI OF THE DRAW NGS The invention may be

of the presE Y EYI8%d by reference to the fol | owing description
tVétile the inventiomip sneebtiblerio varipks nddificationseanpalianpitive foknsm siesificssmbodiments
thereof ﬂa@e B Glawh by@a}r &fegfnﬁ)ﬁcn? tHd l&["ﬁ%’fx%& shdl afbfteinf dsclibdd @n detall Tt should be

[ enents, and’in wh schemat |
understogh GOV ole8 ST BIA PO BLBSR A SHHPE T LRI e e invention
to the paktitGlarfokints glsﬂmed butamthe sinoary chedmenibisis st coveanll wegifications, equivalents, and
alternatl{/]e? B g%t Q%nﬁtaﬁgsgépe omgﬁ%{butap@eﬁhéatbgl kg § Cr@ncﬂ@ 85]&151 i cal

tres a contact etch st op 'ééé IS ND
neans of a MPRE{HEAR %Wlﬂeﬁ’% INVENTIRY i
anGedsasaaRditkdid ofkie ilvedtiioRire decrivediabivimbrihsinedest bfxdarity, not all features

of an ac@u F E]ement%}%r? g eld%&tlbe 'n9H3¥ esgec%ﬁat%h §1‘:\,t)1ﬁ W%J}ug@lbL Xpﬁ&ﬁygd that in the

sem conduct or evi ce
dovelopherglof iyrageht malonnfop@m% tuppraysSimBlemeniaEpoTRenicsiecipipps rutsibe made to

achieve tH3 @e\ﬂeﬁf)efrd’ Eb%hﬁc Solaks,B6¢h a@tontphﬁw@@iﬂi S Gém-Rlaeh sl findsBiglted b@straints,
non

which wggxéagyr %o%%n§¥wq?%entfatborrl % aenrothi:rr %og over 1{ wﬁ%é é{%l%g!ltgd’]tﬁat SIH:h fa development

effort ntlghebepq:ogg)@n tand tinyeeqonguming, s evor ggneélglegdzeggrogtglﬁ Apgstiaking| fplythose of

ordmaryssﬂfﬁ}%tgg 9§1§V1§§t‘ﬁélbegaﬁbftﬂlh 8Whs@f. a sem conduct or deVI ce
I ncl udi n

nt .t t or t
B aiere Bepieaaibinh gyt S e P Edecnay BT, yiou srucares
systemslagd/deriges ase s&mhrﬁm&lfly‘dajlcyedmeﬂmdrawggs@rpmp@ppsof eiptanation orﬁ)yand so as to not

obscure %aﬂ}iserg flnvgr{tlxn G Betéﬂ@ QIBP h€l W@ﬁ khdWnd6 %fedsﬁﬁlgcgln%et J}t Nevertheless, the
er 1llustrative enb 0|mstso

atachd B B PN (o0 FH/BREPOFY S BB TG venton. T
words avi@ plresds usa®d Birdin st@tild b sndersthod hitdentarpteied @ fage Ameansqgeondistept with the

understa%H:R? ?]IJ tl%gcp&fgfdst alﬂg f)lﬁé%gs @@é%&ﬁ@&n%?%a& Yrt. VWSpQJIaI @éﬁﬁﬁll @f a term or

raw ng ereln described in detail | t
phrase, $obHefnisien fhAE iffersaicfronh Biretrlary anf Yt TERERIRY PYptrdggFfood by those

skilled 1A e @it ﬂs ﬁfencﬁ@fbﬂ)le {ohpliedyytroskistRinkRe bahdtern dr piiresa d@eln.t To the extent that a
term or@'ll]{ase is ndedqV %?\;elaosgecga? Hlee!}&ﬁ? A Ly rﬁéélu.lﬁ% otBQrtﬁgﬁ t}gllt ﬁr?ci {gt%gdjby skilled

Aecon erit’i on over
artisansweli § sp@ml ideffndtion fly aapietlyset fayin dhet sewﬁla%tiov &2 qefipiipyglymanner that

dlrectlytht PbdquivoBiBy Svides the Qj@ﬁalﬁ@ﬂﬁﬁﬁm @r the eem b prRREL | On as
%fl A '%%t ?%{}t‘é&% a ed?n%eg)ﬁh\a/t eeffeecﬁh@(;)sggs?)er}ﬁlns erin RE%YJhla\&’el region of

different faneistbri tpires mpseefﬂ@@dr b%eprrb)é$h9d/\by meflifyihgthp W@FI@: gfessgff a dielectric layer
that is ifr 'c@ﬁa'ctt With O andiddr stﬁféﬁpeuﬁ aat i fit 108 1etehda lthel vivRlite BERE @dnki@br structure.

The miaBR AR P 110 - B B 5P ey SR R poces
parametas tandidr b rireatihemewith nonwemetive irss. i $ipre éhoalivteeitic byer @19@@4 gbpys the transistor

deci si ons nust be.nmade to achi eve the devel opers’

specific goals, such as congl iance with systemrel ated

and busi ness- reI ated con®efaPifs, which will vary from

one i nplenentation to another. Moreover, it will be

appreci ated that such a devel opnent effort m ght be

con‘pl ex and t| ne- consum ng, but vvoul d neverthel ess be

I T . o
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The present invention wll now be described wth
reference to the attached figures. Various structures,
waywsange@nd devi ces are schematically depi ct eBCT/HS1008010516
draw ngs for purposes of explanation only and so as to
not obscure the present invention with details that
structured ivRich\Riby alb’dﬁ‘ﬂ:\/\lﬁed, @t kROFiaBK iab hedltdcﬂet(mhﬁ)paﬁyter covers a large area of the
transmtol\l?t}{l%&l;eh ﬁle G hamca eco%thg a ohtge Qnr Q‘l%??tur% reg blles %kf%qf sttteg engineering
I’ be and expla fTHUstratve exa ? ‘he
within ﬂp?r‘é@“éﬂtreﬁlwﬁpind?ﬂw% @W@Snoéﬁﬁa%%rda%m@%@ﬁmhfeﬁo@}aﬂm process.

Moreové hﬂulbr@kelbenvamﬁ esbROMe ﬁlﬁcﬂﬁdamn&ﬁ ﬁfrﬁitﬁﬁi of ébrrb@b‘rﬁm@ dFRant Rgers with

consi.st ent r st and wor ds _and
different ps%?s% charactBrlstufs a g‘ﬁg‘ere ?le P)ca ons or %ven erllc%lf ereegt gtPlP e %strate. Thus, on a

“local sgallpéc’q'hmpre@f.@f inMéntipmo prables the tﬁgmpﬁog rof pi[ffeg@giestrew ipducing dielectric layers at
transistofl Sbrhdhkst th4 rdretalﬁaﬁgedl h éﬂdsé f)t@fn‘%ﬁ)t sﬁ&%ﬁk&ﬁﬁe&ﬁﬂﬂyﬂﬁﬁ%to@@%s of a CMOS
device, tﬁﬂ%}y%ﬁ%{d}aﬁg%gmmcl Qi n aQClgggtﬁ% (ﬁ{%}ia %f %?,a%%e g';(elgltcnlétwﬁexﬁ%os devices,
such as §fPUS, heentogr phigsr alplhtha!s@ hidened, for aT givgnhtengstdr egepmdtiyathatais, for a given
technolo%? hddik %%1@@@%11&%}{&@&%@% IEaQa%éqé(@l ity HP %Bleaéd 6@@%‘ iﬁ:m operating

def st oad b
speed, ﬂﬁr‘?a}“@% frarenty Gﬁqﬂtg‘éf R PIEFr PSR |“taV redierd Oé‘é‘
non-uniferrtitick eastltngiima dehmtmpéeiedrlca:laharammtlns & delddes lndated etrtﬁlﬂferent positions of a
wafer, o%ﬁﬁgﬁs 'irl']@egl.cglfsrﬁ‘l%& !) dlﬁg}%h %Qf@l&% YI%Q ?&Jd &d W&M#ﬂl@a@edtfg}%y selectively

ecl a |n|t|on e termor rase rese
adapting the RESIIOA o diffyrseefesPr Ppfer R?&H%p’the&eﬁélee sEpsp é%aptiaw takes Place at the
transistoB leN@,Si%., @NGE Bieifiel Re@iohsiof tHeanvo vedw@bistoralglicss and thetbtbde @endert the stress
{ypes may efficiently be acconplished by
mguwm%%%@fb?ﬁgﬁ he intrinsic stress of a dielectric |ayer
t/’ﬁa?revwssbi Fiscanidy the streg ipdyced fproblema preprag raere wlevang witfy iacrgpsing shrinkage

of featufe Bids, dn8 héice he psdentl n@@lﬂioﬁﬁ phrﬁcu‘lah? adklaGaglduls )h ®fbihdiRn with highly scaled
semiconltch%:?)r nvzcteéé rt}éesﬁnr ur%tw 1f1g %hl'e] é)ran tdor Ftl%egtdfv(lnce scal%wﬁ%ogt substantial loss of
pﬂﬁmna@@@m$dbS%@§lﬁwmﬁdph@mﬂng process par aneters and/or by
ayitl BRehR RS thWidfafHinBO Rrth S filﬁlEtigM&é dnﬁ&ﬁmen&' JP@R plht invention will now be
apove

el ectri.c ocat d
deservef S S S GBI SRR ORI EHON P someondig vics 15
comprisjpap tﬁrsairdnysor@@nantd@(intaa@ & seednd itrargts@peldcr@ye}OOp cHw drprsistgr elements 100n,

100p m%}%{jﬂ'@seﬁr@@wéﬁt tyﬁ)&%f Lh ARG §1E195nts3 bt 64 4 Rochdhil® Uﬁfﬁﬁﬂaﬁﬁﬁdcﬁi’-chamel

he transi stor str effective
rnsistog 3 BEIo g e 71 ST 1Pt RES G QB aPHogEs ocsions
and, in p@tmiar emigpdiiegs the camsistonyDlinf mayakpresas ad ON-¢hagpelt thedsistor and the second
transisto?s:] @Bﬁ lm%§ Pe'i)re.txe‘fl{){rgtcfla 1 GErQthls Both 'MP&B&VQE arr&ng& th rf(ﬁ'ﬁeanéomplementary

. /ent | on dification or formation
fransistog g e@&e%.ﬂﬁdraaﬁl%qr%@@? g IP%we%hféﬁr 65 G PP 17 f?nég%mty type,
locationf h@bmt afid $iel Gise, dbr EinfdnBh@NthedirMsibt@s ahovan Saver subd@talijt the same
conﬁgur%{tl a%d %Q}c% an%ﬁo%{ﬂ&ﬁ%ﬁ%obgﬁst QI% (lgh% %%Ilg]sgé Fse Oamﬁﬁ 1 ?(%Qreadenclte%%g fIhe same
referencg] plfnpe@qlse At sheyle dsode netef fhat ﬁlgloeghéhe@@qs?qt @ana?pelfi partipplarly advantageous for

transistdr re@m&itssmfoutezm R&t- ﬁldﬁcb@tcoﬁﬁcﬁena{ ERAGE eldition lefiay layers formed in or
below tl%r\r/%ge {n (Xlénnsl r%%ons§ e nglt c‘S-nanrl a 55 %nSI %t 05 M? sIuEhSadgltlonal stress-
Vi Ce,

ere rov
creatmgetmhmn@ﬁ ndt shiowld glse bey Iapprqsw@ieﬁ @I‘ahﬁlnftb@ f(élpwm/ éPﬁCltlmlnip IOé fartgyiBistrative

embodif@¥i o @&’ re3dhe thvé@Siod I WSrefertdAND frdhsistBil ddnent® Brbviaéien |tHel?&m of sﬂlcon-on-

en nsi s eonetr
i 5o LB R 9555 Sl SB0E L vl e iR of e
descript®my e ])r%kcag@ntiogv@bf ahmjae Erpligicth itensestr elgmenfsgfiormgd gn vk semiconductor
substratQRfd Iﬁ;yl aitd bec‘@ﬁﬁg appilaﬁo {Taﬁl@& dﬁlyﬁs'in% MiRd drdif QHJ sb&f&: rEéﬁs

power ~consunpti on a nore
sT&la|S%nma%E%§%mﬁaﬁ° ?j’mpf‘%? i’rf PRl Wé%ﬁﬂ“tgufﬁ‘a‘eﬁl We‘g"n an ‘nsula"mg layer
102, suctessi @aburked soforeliexdder layea| silebraniatit dayers tind the dike, dalloived by a crystalline
| ocated at different positions of a wafer, or
devi ations in devices forned on different wafers, may
be reduced or conpensat é@¥%¥ by sel ectively adaptlng
the stress level at different wafers or wafer
positions, wherein the stress adaptation takes place
at the tranS|stor Ievel i.e., in the channel regi ons

o a1 o s o,

e process

- o Y
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Wth reference to the draw ngs, further illustrative
enbodi nents of the present invention will now be
walewsniged in nore detail. Figure la schemati cedT/¥S2005/010516
shows a cross-sectional view of a sem conductor device
150 conprising a first transistor elenent | OOn and a
semicondistoolaypr { Bawigelswit be sfeendiats ‘GNiCY lay#ifidn the Pherisg dscription, since the vast
majorltyQJf @rﬁ@ﬁteﬁ cmg‘mclhc%)coﬂiméx foBRRRRNE vhlkd f)@glff'crdﬁ ft%ﬁ’cﬁlﬁi b%fappremated

i stor el enents such as an N-channel transi st
howevery i 1 SIEHRRHE] I ARGt ComBIoe, PLFTE PEYBFLe S o giegh pgril i
conform@y with defigr eqtirehgnpe Thé Osaine sbeald trdisfsforied, 1@p enal 6€ @pdradisrom each
other by%:l 1S§Htkaﬁtsﬁ'§cft|§e lz%Cf%I in?tﬁﬁe nﬁtﬂgfon+ gﬂ?ﬂm&v L&l isolation. The first transistor

enbodi nents, the transistors represent
100n g KRGS S%%%lF%rf’%?r e S MGREBAA PPEHGIETGPSion clﬁga such as a
polysilichmjyortioapine 3 eetal-eonkintHa aiofied 1(18[ RN EEtSIcOprovilatih the fforld?shif e |iheta1 silicide.

The gat%lgctr@d‘e sﬁ'ﬁ'&gﬁg 1(%5?%1&%:} g%ngmge(s) qp(ﬁ %G%t%[n&%}’ ﬂ{’}ssle [}%ﬁ’)le ]gate electrode
structured§g Fsorm phapne] iggie 10, whichrig v Jatpraily sepajis, apnrma@lw @pped source and drain

regions flll I’lﬁﬁmg)ﬂrmeal'ﬂlﬁreﬁﬂ']ﬂetﬁllshﬁxde fe@fbnsClQElV @xﬂsb&&cﬁamehthﬁo is formed adjacent the

swova EARELS! S8 SR U S QS8 kil PSR, i o oo

betweenttitpesoprpengig |d@tnor|egoqs®¢jwatalﬁhb pONelerent Iden bt woke lggses, He ligartp9 may be
omitted.r €f erence nunerals. It should al so be noted that

t hough t he esent invention is ICL ar |

3o RS biE FoF S bk e Bt P i Fifshne s componsts,

wherein §ie clagiel fegiohuldH Al thodmpoadnousce regivahl lamaaauiducteldcffmht doprnts astypared to

the respgc@yeefegloﬁsogfmﬁéj ’cr!auﬁlst@ir 162)%' W tﬁ@fu@@?rﬁ%@@ohy @ra&ﬁﬁﬂn%n 1((j)0p represent
ons i nventi on may al so be conbine

q 2 tTe %ﬁnt
transistof,glqnpens AL TR ©OPBRGIY §PF-esscreati ng techni ques. |t
$ft®m¢adpraie$dlohéorafqnpxngctheatmebnﬂdmt devite 130@s §holvh OMHiguge 1a may comprise
the follo@ﬁ@ gfok:@;eb Oﬂlegﬁbs{rﬂé (Hetﬁle In Jl#\ﬁé fa?e'i' Il()éean%mosgljnm&%or (?afyer 1'8? may be

I nventi on | Is referred transi
formed tg] aéYfé‘f‘Ff‘ rafsr Ropd irelioues whepthe WOWC@ deviecotd0 c’ﬁntP FegTFReat wrSO1 devic,
or the squSithe) 10d @y e Sprovidedt @ithoua iy infsalbtfg dayell FI2NasaNBLS SrfidoRductor substrate,

wherein dﬁ%{? Q&duc‘r%? la\%rI 1|03 l?necly géé)?e ht Anrhé)h{(] %019 Y &Sﬂ% u[)s ! heor maﬁ Ibe fodmed by

ron may
epitaxial gsovyth é?ﬁlglﬂ%lfSorT@Ie ﬁbesgqteomw@aorbhyeb dnwmsbebﬁ éQBPﬁliﬁFb@I@@f formed by

oxidatio® it Asdordadice aitlanéll- ﬁﬁMlsﬂéd%ﬁbcagteE}ﬁﬂdds ltorgyl R Aepdition of a gate electrode
ral n, an

material, sugh as I;])gl %f;ﬂrg %2 Im%@n% oy I(Sg ssure ﬁemxca?vafgrodegcgﬁxgr? ﬁ_g’rgggg Thereafter, the

em con evil ce
gate elecg snateml endﬁ@qgawévuln@nﬂayprﬁﬁﬁm@m patomedlyy sppisstidatet phngplithography and
etch tecﬂn@lﬂ@ fin é'e@c@dan&%ﬁtﬁ vﬂaﬂ etatlisHed Hidoes rbdife® nNé;d %1&@&’0&@6&@1@9 in combination

n nitri and the |i
with ey EEF P skishee SRS Prs rmet0 0 AR Mein e sper
element | Wfreay be Erihayl ag $vd' e imlofeidiferdntspaser eldnmentt Wizh hetohediale Mrgplantation processes

when a Qﬁﬁﬁl%dté?ltlhtgﬁlly pcrbtﬁ&ledobzhl? caﬁ@eﬁ&atlwlsqgcfuﬂéﬁ 191f thé @ttdﬁgtﬁcﬁoglge reﬁions 111.
Clrcults 1 nc ic circuits 1 s base

For exangplg, jeyigtion rﬁgm%%fur‘gw%iepeae&s?Oéé‘F& B dhistRiger Aftprray apad cycles for
activating el padiplty Loty imblayt@ion-idBcedrerystdd @antage) e inatsikidide agpyons 108 and 112 are

formed %Qigﬂoggﬁé ﬁ%@ac&%&fﬁ glqd"lﬁ{t] Qt[n? g@ﬁeﬁﬁclaﬁle cii(ﬂ With eol{nggrlg%é %Yllcon wherein

esi requl renents secon tran
the space e’eﬂent 1 éaps h%ﬁfeﬂﬁ%m’sr%]éf"é?ré‘ﬁmfnﬁ erme@a@athefqﬁlewl%yf thgymetal compound
between ki @htadlécoote Structied 105 end kR irairf 48 sduiasie@msa,ll in the for m of

?léﬁljé EH) Lc%g}élattlga%p %lnw}s ‘?h%l 3[1 c%glrcto-rr &11 1§05 ! 1tht ar ntsdle‘? tf%rg layer 116 formed

rode st ruct ure
above the fipigfef; ei?gleras @@W@dﬁ% Jhpipallp dettiansiston glgments | 60n, H9p are embedded in an

interlayeP @iblyctricl thafegifl (R ERdwaln Figel 18 ol tndich Sdi’ﬂaip@ildﬂig%ta\ﬂﬁﬁttoh @Hers are to be

formed tg dibhs(fli;(%he rﬁ.cﬁurecfe‘ eq?cglcg‘lr i glon betgxrfen[}lget 1ﬁ(ﬁ\8duf8%rcwbae nhe&s The interlayer
dielectriggigyial ke to by pgtmr@d torpsthchtcmtmts tethegateldFptraie parcaite 196 atdle drain and
gate el ectrode structure 105 from a channel region
104, which, in turn, lateral]ly separates appropriately
doped source and dr ai n P@ﬁ?Bﬂé 111 havi ng for ned
therein netal suicide regions 112. A spacer el enment
110 is fornmed adj acent the sidewalls of the gate
electrode structure 105 and is separated therefron1by

- A NN o Y o o
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transi stor elenents of a different conductivity type.

A typical process flow for form ng the sem conductor
walewsa®78b0 as shown in Figure la may conpri sePCh©s2005/010516
foll ow ng processes. The substrate 101, the insulating

| ayer 102, and the sem conductor |ayer 103 may be
source 1egionyB il by mewly anmedlisueiretdb prudest.e Sincd iy @sisavlpin efch @rocess has to be
perform&fetmdﬁtgtrélq ld@ﬂﬂg xglzaé‘b %Eh gt?é) la§feg istuhai 5&&@ Q)tpr%@né §gateﬁal removal at the

evi ce, he
gate ele%“ﬁ%e FHer H{SMJP@H ‘lh&%br fropeles e il contnue
to approsdilitdi-ad @d somre Fe@ioﬁ]s 1 heHéileermmmdﬂﬁbﬁlﬁodhr&mrthe]iﬁﬁ di¥Bytric layer 116 is

demgne{ 15 Qfsc?%? gtt leaglgxa.rtél )?ll’ as a etcltl %I\é) nla}%I fo&zhcont%é{ bt%ﬁ glnﬁ th?{efomso %g referred

tec ues.
to as cogfagt gich ﬁ@dﬁbﬁt [ Iii?ﬂanﬁy éhe intgray predie lagteic G’éﬁS@% pstcelgprgpfﬁpf@rhcon d10x1de and
thus the ffigs ﬂiﬁ@bnﬁ)&ay@ﬁ(l ld iﬁay Epkift sﬁﬁ&ﬂﬁtﬁ&ﬂ 8sxilibbd rhtrlde exhibits a good etch selectivity

for well- \é\ﬁéb lshe<? anlsotrogfc proces %e%%eesl (zr (?E eilc%% 8}I<,1cf1 alIn pa\ﬁecu]ﬁr thcon nitride may be

deposﬂ‘eéeﬂ §eserilaneaoyiith wl-qq@amlseddﬁpqsmw tp?lees,swmmcthednpeseﬁon\papwers may be

adjustedd® Eﬁsllﬂ dt %Clﬁédm met MRl @tfrgsfﬁ'hlletahﬁe gl QinR|s@Ie InﬁlﬁlQﬁmg the desired
sul.ati on

veh e Ro€h Buun i 5P <o Tualio Bt £ HBaRaR Ay P Brepre chemicl
vapor depestion (RFGYD).i whersio dor edemde parinietersod the plesttaziphosihiar dsugras the digs power

supplied't& e @ﬁs?ma %@%Ehere' HE‘ BNLAd 10 delﬁyﬁié ﬁgchlupcapﬁg@ IcR&Ed BRnWMiebh nitride
acturi ng ecgr 0CEeSS formn

oy 53 R Lo ABelepBH b P PHAEIALD eSS ddrsbtished procs
recipes @l tenterit of bildde (RBl.) ol afoononie (NI nitnagen oxid®dk@) od niftrbgn @¥) in a deposition
tool for PREGS rforedI sﬁﬁ&{‘ﬁﬁmy‘da&é} 'Tﬂé &{eggﬁﬂl lt}@tsﬁ'icdnm}' ?J‘l‘ﬁ?e ?ﬁ Fe determined by the

Pprocesses when a SOop hl sticated | atera
deposm%%%feon& SHEER PHEVHF P SORRE T Eeps irclicpmit gf aapraﬁ@ately 150 MPa
may be Slaiiied &vith @ Griod¢iaelsl ligh bikgoweaegpdig, to @xil-&rSlishdll depgitiomcipds, while in

other enfbgcgﬁi&?sdd t&?[&%&&?&t‘a&goﬂ'ﬁﬁ%}{ 0- %8 I\/Bg m%.}et%%!:ﬂ‘l?%?d I %etngrgﬂ A0 ress created

oractiv
in the siliqep pigife él‘rimé ﬁheudpme%iea%%qnalpe g@e%@e the ﬁf@ow ate, %T@pereture and
the ion lf(‘ﬁ@hlﬂl‘ﬁ&lt 18&oamng tolwadl-laben feﬁﬁd’é’etﬂe &I)Yres!ﬂ@ﬂﬁbg |afnb1ﬂlg of@ensile or compressive
stress in tl?et %ye% tﬁqg}; %en%iglst?‘c! byﬁ Iilocrl 1r|1s aI c%:lb\%&'ylm\%h g %tc tEes ocess ppara%leters %etermmmg the
plasma ghinesplerst dm_maﬁlea@p@mals ofatherlwcw RﬁﬁlV@aélb@aﬁwulalpﬁlebehwngg supplied to the

plasma £tﬁ6§¢ﬁdr@ Bhayt l%i‘vafrl@c[ %Betdju@ﬂh@ﬁegkb ]f mtb&bbmpdﬁm ﬁl@td@ﬁﬁﬁon process,
ect rode stru dra

oty eip e i oS Sorspit i P e B P el pppbarment
dual freguempy ¢OPdgestony argievally @sefl 5Q adjust fdeaireiameunt di Wdseotwveri ol axyraple, if the

low- freq:tll E@ﬁ)}%@mﬁﬂféﬂlﬁly raﬁceﬁ ro?'ﬂl?ﬁegtoﬁ'r a ﬁil&%%@ 1!1 vﬁ?q tensile stress is
e transi st or el enent s

t OOp
cested. s e i sl s PEYFEFrediss SRR RRCLbY gficop Aigtde layer
A correspérding déppsiten grocess hdy)be parfrmadtwith nyciopasieaqrod] chiatgables the generation of an

appropridE bBdnlal Gk in@R, | ayers are to be formed to establish the
requi red el ectrical connections between the individua

TPF S, B SRLSPEIcIHE: TIA Y beflyeepited jaed icpn nitsiderigycs pavipe a specified
compreshigSstie®. ehopldibé satddalht tdrepomitigG>c@OREIRE F déposifilgQiligaitn@ride having a

desired rﬁéegﬁ%dg QP@T;}E%M& (grlferngllsejs O% %gals% tﬂg re?c{llg estabﬁsrﬂ?ds (%l%he%ams of test substrates,

ani so
wherein SPerﬂf anoferasesy ﬂqrgyéﬂefs(pﬁq yarigd aug thﬁ pt@;@se:@gaqtpalgtlcg of tb%sﬂlcon n1tr1de layers are
measureﬂ exdf m&m Wit t@lrésﬁdaﬁ@@iocd;e ﬁetrzhr&tersa I 64 foRd¥ iy c@icﬁﬂlo‘ﬁtlﬂp assumed that
e s BB oo e PP st PR B P RS pe g gomed v
tﬂmhs@%%h front has reached the gate el ectrode structure

Farean dch%étﬂcellly@@% liHRUERicdrdudhd? ﬂév‘i@ng @vi’ﬂf}a d&a 'nﬁskaﬂd formed thereon,
ar e

werein AR i T ot e r A L G i caf B lomen
100p. The tesistanask e4dsmaypgwrierinad inyaccoadanc rwith tphdioligttographly aneeks afsoreqaired for the
contact etch and may therefore also be referred to as
contact etch stop |ayer. Frﬁguently, the interlayer
dielectric material is Yed of silicon dioxide
and thus the first dielectrlc | ayer 116 may conprise
silicon nitride, as silicon nitride exhibits a good
etch select|V|ty for mell-establlshed anlsotroplc
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supplied to the plasma at nosphere, may be varied to
adj ust the nechanical stress created in the silicon
woRdsiitged ayer as deposited. For exanpl e, the PCT/US2005/010516
deposition may be performed on the basis of
wel | - establ i shed process reci pes on the basis of
formatios | off @A @nd Si-tyik) trawiclorg nard nina thd\kddatiom iof Ktegredist anasid @40 N2Ope readily
incorporQL&:} ﬂ{ottﬁco&ﬁ% {l(ggl) ﬁrécgss %oge%‘?‘éo(/ér otﬂe Ee%?éonc&lgtgr cF E.Q/BOflp Eubﬁcted to a

icon nitri The stre N
treatment, | 0 Y AOR-EHER® iy Hladitee mﬁwew EHeHEp aselu 14 4 when the treat.
ment 16€ Bpetfdrna@is an whefidnition Bqueicd.S DAIS ehe idh B?aﬁ&ﬁ:ﬁdh%ﬁ thé @nolecular structure

ofa fus@ﬁo&%@%lénnot‘zlilel IL}%ﬁpM% Itn!; 1ﬁie% to Fl@naiﬁcgtq ﬁ/)ggd?l’cae tge Xltri}mp St!'\éE aWIH;%y the first

erat
portion Biée Of dierfgyer d1ane The Biasesbiafagpey Oﬁéﬁd?ia‘me@rﬂ@ é@rﬂpe&gfomed as an ion

implantatibi ﬂr&:eés Mna® lblb edlecRABQLAEorRNt: Svith a & B1Shiti@ess bf @8 SrsOiclectric layer 116 and
Pr ox i mat e

the typeabﬁ 1on species usedy F(c)) m%ance a cﬁ)sen% aPli)roxu%a&eH}I{ ?Q‘AI 16 1!35‘5 cgle a¥ %e tised at an

ress created I the sifticon
lmplantadép@sqgr pbeppepaiyeislisl0dp0 kdYefoyyadayerithicknese of ann@xm@pkys?ﬁtlp(bmn for the

above-spe@fid ior s;ﬂ&:lers eﬁpﬁcrvét ﬂéfe@anﬂﬁﬁm%t@xevalu%g(?gg@ﬁ’}r ‘t@%t@rtmmed by simulation. In

oo B LA 50 15 G8E! SR, D e

as argonpigpjiuth.eand dje Uik e, edhich yhowf arighenshmaii@, depth ptylpwey acerlgratidn ehdrgisse thereby

also rend%&ctﬁesl%n Hélrgﬁga%a@é‘d%i 8155 FMnBiphGe &pr%px@Jt%f@laﬁig@eﬁ&h%ﬁc%tress in the
urln% deposition_of the |ayer by PECVD

portion 191 4 %HPEE’P“"‘“? P]‘%S“’B FEROSRBFTE F‘@X/b%f‘ﬁb%‘l‘t?déﬂ a‘%yd"PPrﬂlt-F‘a}ﬁlpéféfﬁaaet"h or plasma
depositiaattenbspher e may be varied to adjust the degree of ion

@@m@% geﬁsr%cﬁly rsﬁo@gthe b6 deRES! deli0 sPLAS @ﬁlﬁmﬁ 'Eh%k?éﬁ bombardment

t|n9 ensile or conpressive stress In e silicon
160 Wit £Fpfe ey B Sl Ao PR L161 BReoRER g g, requirements,
providedtvad thef fir@ Grae ROY 100V dweA 6 batich 1a6estill Bavadglihe cbhﬁﬁéhsib@suﬁﬁjoﬂﬁé initially
deposne{i'ldlglg 1(:r 1 ﬁ'gofﬁrl‘gmé){mbgbﬁgnt? glg\% uce&z ﬂet}llnﬁg(s@g% o?the fu‘fs.t rp%ll?lgn 116n or the
ency supply 1's si ﬁ |can ced
significaptiyy rﬂ@eed@mpresalvs PifepscrAY bacensidered 4Pary@iateﬁ9r\ﬁdﬂ@/% theedegiieql modification
of the cRttFi&$ BeHaGiorlCHreBd &ﬁnneﬁ%gﬁnh @040 e¢ ﬁféﬁﬂﬂlsmﬂoﬂ)ﬁﬁ ad QJhLéveh:h glh)stantlally
symmetrlcallageh dvggl\’lle orf tﬁe{ ?Hsg\gnidoér:e?% SLtrgaﬁss Ito\14se 1@6{) g@?’t I Onth!:] r?ucl)‘%eerspsrocessiyg of the
semicongystop) device rlﬁ% dla)a\m Pontirppd uaeéwgalttng @n inteslayer tdh@ﬁrl@ malolisb sughhys silicon
dioxide, IENBFnRthd Q)He@fmd%@ ceHRl Mlhg@t\@ﬂeplllsﬂx%m 1Bt ARERORY Bortidn®'i 16n, 116p as
b st 3 anple, the first dielectric layer 116 may be
etch stop{a¥SBsi ted as a silicon nitride |ayer having a
Fizeci lkiskavsclonpnessiicea deticee$8.in ddcorddnerutith fyshen diugithtivehertbodiments

when a fafie ﬁyﬁ&ﬁ%' Iﬂﬂlfﬁzﬁfaﬁ: §Sthe ks chﬁﬁtloﬁ q}f thél @ﬁ%l IteélgrglOi' oF tHE Pkt transistor
ni trlde havi ng desi red magni tude of conpressive or

100n is fespied |4s péec"f"ég% e’ﬁﬁﬁk}‘edaFfélEf’ tpasiydiim i t°er§lir%f8‘1t P8 Ne¥pediansistre @ tensile
stress wilhésthschadneltregdn 194nayt pravide sphandadmetility offeizctouns. Mbkefo OLaMS dielectric
layer II‘P?AQ)at%Ef&rﬁlre oRf e Hl@tra'ng (91]@ Qagsﬁt%rssib(fneﬁ)%p ﬁﬂﬂggl?ﬂlﬁfgéléye&sas is desired

ICOI’] nitri ayers are neasur
for the figshirangipter 1900 ot Parte the é@b@%‘t Ipxpel 1 g sdsrgsitgd Agyeshibit an infyipsic tensile
stress oftaRpecffiod maphitidg. UESMmE efioti@idnts, itHe cbﬁpré‘s&ﬁdﬂﬁﬁd if th@decdnB Qortion 116p may

be selecIe%l td gl%anlicglt Ccgvgtjcompe th rthe]tgn%ﬂecs%g}g rnltld%ge% b?/qgg)sego%§ leeFectrlc layer 117 to

achieve ggsiged teﬁals%ﬂPSé “stbm é@schanml dagion 104 of t%edq@nﬁtrw@&m W00 tg@wg compressive

stress cohditeonS @TB1EOEEHAEHRHLs, he Yar6P cohfpehsiioh B the d'oﬁ@ﬂeé%tve FR&kof hd&cond portlon
Ses

t.her I
116p bytﬂ(fl:]) ter];sfli es§ 0%%16 dleY\ehtrl ?aé(?r 1&;111‘1?}’ ?ecﬂ)]mder ma \;0 rlate talg *1ice the intrinsic

transis enen
stress creatad Aobi dhet 41%L€f¢§1051%}/91r11élomtse@@q®an51§r¢reloﬁlegﬁ>she Imaileﬂcd TdrQinstance by a

treatmenﬂﬁifnl&?&o ﬁl@ @Rl et M6026:CR ofha B odinbnd RORIRIniok MO Wy&PNY over the second

r tn&@ a?so required for theformation of P- and N-type
ansistop 0B UP%YeSFROV*Gnd thus the formation of the resist mask

140 may be readily incorporated into the conventiona
process flow Moreover, the sem conductor device 150
IS subjected to a treatnent 160 wi th non-reactive

i ons, including, for indt&8cEl7 xenon, germani um and

t he Iike, when the treat nent 160 is perforned as an
ion inplantation sequence. Due to the ion bonbardnent,
the nDIecuIar ‘structure of a flrst portlon 116n of t he

S A A I~ " o ] a . o T
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I mpl antati on energy of approxi mately 10-100 keV for a
| ayer thickness of approxi mately 50-100 nmfor the
wab@saigpeci fi ed i on speci es. However, rel evanPCT/US2005/010516
par anet er values may readily be determ ned by
simulation. In other enbodi nents, the treatnent 160
fregyre € sobematticatlpreltb vis theaerpibagurir advivd $§ohweithen ©4ist trlagk 178 $dr@ed thereon,
which c&krs RS rIRRLS IGMGEN1 RS wﬂﬂegeQFbsmg B | 'séc%d t@aﬂgslt(;r R mbick §0p. Moreover,

e sec vggl ch sh?w,a Eil %her penetra

e secolGIFARTIAY PP UBIfET P & Blasagich @Bgﬁ%sw TPTROYE éheuemsqdwemprb?f the layer
117. In ecm@regvlbemmwsem dicledtric layepl 1asmm ccﬁﬁplﬂiﬁﬁephﬁ MiGer 0P EHORH) faﬂirﬁd on the first
dlelectrnf B§er 'i ﬁl t@fxlo()lge £nh§d1<':a%rf \]v}{éﬁ lch(é eé FSt 8t thd! til ypl% QS eBﬁ) értoce?snl éa a;;]i)roxunately

opriate plasna ere na
reaches tg?li?coéﬁx ?‘&5‘ I%Pt"éthﬁ o é‘ttwmefrmafzi P gt cith gi@lslpxer on tool .
Figgtar g sdhdnzmﬁeh@ REdvis Gl sblylc(&h@m detvl?ce lﬂﬂdﬂeﬁﬁlﬂﬁlﬁp&f@ﬁe e@iﬁ%édq:ﬁrtlon of
the layerlﬁp I”t& 'fﬁlg FeOI} ik {7 ra?treg crea%flrE é nﬁgl r%%méx r}%4 of the

stress- re UC or a su ress
first trangisfes ] 00ndesybsraHitly dei?rnmﬁébsdéesﬁe@nd ¢lé@ft{i0ﬁ%'nle1di',svhllwlcmet$eldthe channel

region 10V 6fTthetsB@nd trdnSibtort 100418 isesi@tiallyAeRrmahd bWtHel'le@nchﬁ'ﬁdnqmpl ¥ofRould be
essive . stre S of the.initi

apprecw%& kha th{I @VI 44 en%agneniugel: {):F% e mtrmswlsir s i glgh@elgcﬁbcol@{ ﬁéﬁtagx the second
dielectrig 1h>é=r Héanag b@seleﬁfdrm n@préanset w@@s&@frewh@nems pigtmay opttne@ssardld Baselected
in the waldeskidd 8ogi fi cant |y reduced conpr essive stress may be

on ere ate for ac eV| ng the desired
ORI E AT TogR8 O Rl fioe S VO mh B BRC<CPRHkhy o fon
bombardmeny; siyilat @Yithefon obrabatdnrestt 166 inakigirs tepto reddBnort relaxathh stesssein dhe exposed
portion @%ﬁ)ﬁ&ﬁ&ﬁicqweﬁ/ 1 ﬁyxﬂm@ﬁtrrhﬁ@h% ihaml. oﬁy Q%prc}ppﬁel% sgléz{mgatﬂg implantation

transi St ors
parametg g ok SRt R R %SSlrsWaﬁHymWeappmprlately be
controlled trrechiems dgt dbﬁ;&edi@@bﬁdht:cd‘sgesam thershaatid] Bgidn 1@h o ki@ GdcbridGransistor 100p. In
this wayngts%ﬂaﬁ{aﬂy §c}&ﬁtglexﬂsiay§11 hkcﬁﬁ%& fEJ} B Ila\%ﬁrs l?éqgldflq'}%(ﬁrg tl}e ﬁrst and second

correS@Pn I ng cont'act openi ngs usi n
tansisop glnegio KBl OBOPEY Breiainpiritercby G ViASE & cRRBRY ldaly@%lgtch conditions
during a buibgpgtiedt dontéet sfeoMSettlie sem conduct or device 150 in
t i VS, § nbho
%ﬁeg{eg %gfrﬁg ﬁ%én Eeé ME& %&foddnLr{t eouﬁ% a te{lr lg SstéessC 1821 atnmgors and a
compressiyy sfrefe indhizaRFigers w@g}e@#dlﬁawqyﬁr qnﬁ ethﬁru cerybinatipmpfsiress oy be@Bpated. In

particulat, &o&&ﬁah I’c\@cddlff&&lt Etl‘e@s\/lb@lé&{ Hor@hRH o RBent shbst-fi@pdsiitfa BQSbtamed
e tr a tensi

For s Y 0 b R AR 5 ey B ol B 10 e D G oot
wherein gaqhy étm:le epriagton Wity dfferent eegist m@stMO TRigriledso the plaanase@czhcpmdess 180 may
not compfltély @Rbveitfe résPataVe 1avde/1178M nh@ alb e PBrforR¥Eh sdv IS sfehs e @RChent resist
,/%econd transistors 100n, | OOp having an intrinsic

dtress as is desired for the first transistor 100n.

MGth refotemaplo diguteh 2e-2i fettecilnstrative anyledinkedty witbapwive debeibod i Th @bure 2a,
a semwoﬁdﬁc’c@?@éh@ 2tSO @(Ql’lpll‘lgbg b ?ﬁ%aﬁs&(ﬁ @l%llnén@ZO%ﬁ Er%%§ecglfxd t?an&f?cﬁ%felfncn?g%p The

mg nbodi ment s, conpressi ve stress
configurgiig 1?4%'&6 oy éb‘hﬁmﬁé Ffl}s’afﬁmﬂ%ﬁn%wp Blév %eébeese%as deggribed with reference to
Figure 15 jaghlichdeglizrshny reGvedtccmmpiels s@tusedf dstebpt #N% ichdingSLY BSad of a leading “1.”
Thereforé QqH&ﬁ&jdepéf tp&&%f &@s%g&gpoq‘%nﬁllsﬁq%& hC | ayer 117 to achieve

desj red stress wthin the channel region 104
glgurf R schematicadly shows e gfnafonq_qg%dewée 0 haying {orpppd dhgrsiony @ first dielectric
layer 2165tvh1elsmayommﬂmsb b @it lideN2 1G4, fa@ﬂi‘es@lﬂhﬂﬁig m?@b%b inh@ s&ax[ct linéil 216c In one

embodnn%x?cniﬂgﬂﬁg 1%“" ggléthl% %9 %n So‘? Imt/ on ‘3107(1 wthh thg gr% -1n uﬂm%layer 216b

the  tenst e dier
may be qoayréﬁd qffl?wmm% Rappsition écheﬁ fprnsdpp;r @mdeareew@rmtauiem én the art and
may theréfth@ bt Rhdill Bili€d tSftHeQ&ﬁlatibh Rfth€theRY 14aR8d Slise! @&ﬁ:dh'u.\% th@ﬁﬁﬁr[atlon of the

stress-in(#)g'erg ]2%?% 1a6£)],:;{lge sgme crg r1a qn%l ?“*tVlg?S}ﬁ elg(%me[ga a}y 1%1 K erfnrc%gtﬂﬁéil]ﬁlectnc layer
116 in Figoe lpr Fpn C@VW@PC%#UD@I bre mssumet] Himt tfor ttiesrindoéing higer| 24§le comprises

117 over the second transistor | OOp may be

renoved. Figure | f schepati caIIy shows t he

seni conduct or devi ce 1588 H7a resi st mask 170 fornmed

t hereon, which covers the first transistor el enment

| OOn whi | e exposi ng the second transi stor el enent

1OQO Mor eover, the second tranS| stor IOQo |s

L T o o o, o A NP 2 T

masks 1
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reaches the second portion 116p of the |layer 116, or
the liner may act as an etch stop layer. Figure Ig
waewsedsecal |y shows the sem conduct or devi ce RSODUSINE010516

renoval of the exposed portion of the |layer 117 and

after renoval of the resist mask 170. Hence, a stress
compresgiveesb®dwhich mayeve drivasferred tortizgeand frdvistof eldnipat F0Dp, thile the first transistor
200n is To'18RRE & teRlile kD ﬁ&ve%ﬂhﬁ%ﬁﬂ@rt énfBLcllﬁ{en@e&x@ Eﬂ:&sniﬁ&ilci*ﬁé’ 1a&£}%16b may have

second dielectric layer 117, while the stress in th
tensile s nnel regi on 104 of the second transi stor lOp is

Figost2andheradticajly dietve thrisemsiconByctok Bevics egowith goesidt mask 240 Gpmed thereon,
which cdov%rs tﬁﬁ%&nﬁl tgﬁsmﬂ)? E@S(B%@éx%gsest @?ﬁr r??slgsgo%[ E@PZF&h@E’H}%‘ Y gsﬁnconductor

elntrinsic stress In ectric
device 2§_Q|_16 s@ﬁatec{ Ra w§@:@gwaal atpléprg@fsrzisgtopm? thg_ g_xpo%?org@ of the mer 216¢c. In
one partRalre@ibedimént tHeC\ed chkaikaPettl fréted @Shagid o €uted IB/dRALGicasid (HF), which

attacks tggbiéﬁlcrc;ﬁ) Ehi))gc?e oq’?l% %1'2){6cbﬁ%§ gnla\ﬁt? tate sciignifﬁanglg Fedl\%%g etgl'?f?éﬁI rflmgﬁe resist mask

er e
240. Coppspendiys etiigeeingh Bwlchewurmw@g iliqon gigyidedey FFFs el eelablishedyin the art.
iFeglareQa @&haﬁﬁm&lmsho“@ iﬂm sbriConth@tok B&ick Q5D Amexnfblamnmﬁe ekfdded gartion of

the liner 2'1& CF egter prgrP(%vol Oorf] Elg fe51f ask d{4§1 gﬁé :tl?:%e S; t%?s? o:[ x}lement? %OOEI %s still covered
by the lmee mﬁw whije ﬂlh@reﬁamcmﬂyyea%iéb t5gxrogetl evey ths Eitsetrandistey 2¢0ne

Impﬂgaaba&ueqan@@amh&ﬁ& 284 lstsmecfea&amh@& Svefl AEmiBal RICA S ¥Bess 261,

her.e, e de e of str
wich 5 e el O GEHOF UF (i P e B gL WO el not stakin
the liners @t6alend 216k de dnestivseaiye pmbodimentcthasmestindueigg layer 204 noy be¢ twerprised of
silicon rﬁtﬁ&om hEI{c@Hr% IS4 Q{emgs%ay bebatehl] '0§ h(y%@)fosplﬁrlc?‘ yc@:ﬁ(‘l—%‘ﬁ S, thicy exhlblts an

ui val ent | ayer thjckness fo ﬁ
cxoten S e GRSt CAEL e G St Gy 21 over e
second thafijoor AiayenbZ00p B traintadeld, exdae fe bynopundetietth Agasfi@t shown), whereas the stress-
mducmgﬁé}ké?i 1@@5%@&14 st Itxgrﬁ 1{& QQJIQH%GJ]IS gﬁggﬁlgliy%&ﬁplgéﬁ/ fengve%

uent contac peni n Mor eover
dlsytret gdemitictly dh%@(ﬁe’ﬁ@ ctor EVo M (80 o éba Merar es(lsé ﬁ’é}‘fkl %! formed
thereon $at €SGrs ithe st frAKSbrSE@fest ﬁ]’ﬂ)d véhil€ XSRS the \t&ohd fr@SStol Blement 200p.

Furthem%ret L3 rgesnl%lcsotnguc%F de§/ cg %ﬂ) i ?&b%gt%d *J"%"i\ﬁ%ﬁ%f \&C'Iet a{%%lcglt et[]cﬁ procT,ss 262 to remove

conbi
the exposqgrliger2 e var s S‘%&Pffdff@l‘s@iw elsmﬁrné?é@p | %@éﬁr t theretclyprogest e Rigpess 262

may be Ghskd 6K Entif ﬁaé“ﬁﬁetr 8§ cEis RO Brisdd0ITSilibaRYdidxRle OWlletdad B lindr P 6a on the first
dnent 160 may be perforned in

trans’lsm&g@%%?f‘)%&eé% fhe rce)sé%m%ﬁgg With varying paraneters,
iigareelis seherpatipally ﬁfe)pys fhe S@aqonqlue@r dsuite 3D plker pompletipreaf ghetwet chemical etch

process Q@Sdng ittt B3 Kero®4) -of Bk Pdskidthdsl 241t BRnde| BS §Bon@ lrakisRF @(ﬁ)@?f@s the exposed

stress-in lﬁ:&lg%f %g% Bo(l:iggip begitmfelt)%ﬁ% &mer\ﬂrst ttggsgﬁtorél elg%tlél}/fefglfr%ggy the ?iner 216a,
Next, a filitliek dieleatric layediagitg ampisiisickTds otM thin theihigingqstress bithditrgsfimglgeing layer
216b mde ddpositbdi t her illustrative enbodi nents will nom1be
escribed. In Figure 2a, a sem conductor device
Cimr b sheys dher ‘eispndcioreticer 5P MR IR Beesh P d%&lﬁﬁ gyer 217
with a sbécies inkingit stekeBrhias 2@aYle sifde fenaf svghafiisioand edcotdeansistor elements

200n, 2?)%[; StRegaptgngS gngfo%gcasﬁt{oﬁ qﬁéqﬁg ol%ycér %Qﬂlteﬂﬂlgs 219:9 IOas ”iQ;Ver lﬁﬁd&&? material

reference to
compositeih €16. g daraeprieria @PREY esnreviqyelnerriingd Hite r @ae tOé%’éms ¥18¢117 and
216b. Iidore @lAEtaAg: emBoduhemS R ackof dicdeckie &gldr D7 mal.be c&iﬁﬁﬁfoﬂsﬁl&pn gitride with a
t ai descri pt f e ogponen
layer thgz?réegsr lélgt r rlﬁtg ttllorC iaerv?nf gssh o\t?\(glta théemlsst?eﬂ Iager dja & gquqlé g\?ﬁaréuefacturmg
process350 havi ng forned thereon a first dielectric |ayer

FHbore 2M3éh€1hatiﬂﬁl¥/ sﬁ&bﬂﬂﬁé Shicondudtsrsdevite 256 ﬂia\%ikﬁamnea thereon a further resist

mask Zﬁ%nwg%scog%g gl% Iflfr‘%etﬁatns Xt? elenfentgzg(r)ns w@T é apos S& oﬁ]lﬁ iegondetranm%or ¢lement 200p.
Since th¢ gireppariluesfl ingthd dheroel repiicmD4lef, theskriohderandistor slement 200p ﬁdulmnﬂagdetemmed
| ayer 216b nmay be conprised of silicon nitride.
Deposi tion recipes for SI|IC dloxide are wel |
established in the art Ttherefore be readily
applied to the fornation of the liners 216a and 216c.
Concerning the formati on of the stress-inducing |ayer
216b the sane crlterla apply as preV|oust explalned

Y ey o, N A A I~ "
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200n is to receive a tensile stress. However, in other
enbodi nents, the stress-inducing |ayer 216b may have
w0 ensillgest ress. Figure 2c schematical ly showsP€h®s2005/010516
sem conduct or device 250 with a resist mask 240 forned
t hereon, which covers the second transistor 200 and
at least ig »po bpthe sthpes-ihducing layer 2065 psit tinr dickO6a laydrat 1, hhe Edmideransist€200p may, in
accordaégmﬂp&g QMGJd%engﬁeVsjuﬁ&teg %)Oa t*e%tm%ﬁ”%?f& & qfﬁ é)or?ed\{l\ﬁﬁeg C}he intrinsic stress in

et ch process e ex
the layerp?d? T TEis R  RERT R e gesivg wnmén%rqf Fign gEpantation on the besis of,
for instagaely@oényeammignitnl) @ndid like ey be pbrfogh&in OIWMQS HeatnSenD@SREObGIR of argon,

helium, gidltll%f:lgcg n%%{ ?rgpll&gé ’ﬁ‘hgj‘; cgss éel;u.:\%eie V\é} er['{e a\?glfl mayhbe selected on the
basis of e gfird fefalrﬂtrﬁss i peehesd eaienPOf af e foemd risoaRiOp tndin sdatormity wih

the charaEpisticCof ﬂﬁ&d&ﬂ)ﬂaﬁb H&grereila,hsuﬁlﬁﬁd RRS tHfikhess BhRsihI 368pdsition, and the like.
CorrespJnﬁlgg gljo&gs %l, ;Le% &“%q’%gsg)é zgneetebymeg/ﬁe ?‘ea 1HV\§t|al|)hts% tt%r 1nstanpe on tilenbasw of

test runscSRYIgio O Ay PrEdousiE s @ it wfeespeslio e iop fremiexdpoatdd0 and the

plasma ¢bdr 180,0fe @efgre% he stfel;srlelﬁxaa&l@ﬁld ARGoRfidnest theLBN t&}éla)@{lontrﬂ@ be controlled
€CO, ransi st or

i 533 TR 0 o5 PO e PSRN PP 8 G it diftren
Pﬂwwsﬁmm@@§ I nduci ng | ayer 216b I s exposed over the first

Il &RS |e§15&ﬁme%@ Otfe inftibnésl & WeBlickBiric tlz?@reZFI ??\g?@ Egées!fn hglg:iad mtthehchannel

o e S ST e e e S S
217 by am@m@cl{m@esi whes s ddmaltagdongy, kha Yiser 2 At Gdnondeinbed (see Flgure 2f), and may
thereforeHd Rtk asn;In' e?f{oke}{t R ts.top"“lt.a&eﬁl Sij%'tcﬂ %dkggr IL}Jeln(ﬁhﬁg tgelﬁﬁmg ll%ab(é& ‘to reliably

F one, il ustratlve enbodi nent tTess- |n

control theggRovabof dly SrpRedRartieR Ahs 18¥E2 6t CoppiER AL lesmaigh proces and
the correly@ndig: reevabéfole egpredd peitivy oﬂ't&MaﬁEZb’a_&e _dreﬁ!ﬂn Fr@tchannel region 204 of the
second n&ﬁlﬁﬁopﬂ% é . ul?s@aht%ll& E@e?rﬁﬁgd bg%l sﬁgs-ﬁlé'mirgll B ﬁ%}) wﬁi?eﬁhe s?ress in the first

tivit ect
transistor slmepsFidms fugystanflﬂlé C§%t?dé§§heurwm@1gﬁgleptay@rer 2Web over the
ﬂgaih@ﬁférrtng SBHEd ) aft@ lc@npidiibn a@mredttﬁerﬂr%mﬂlaéx@&gd poBion 8Pthe layer 217
is substalttﬁﬁy Maﬁ:‘ar T %gt?eSﬁ tﬁetr hlS %g_ cantél re%%(ie or ngl)sfe ?lgsrﬁrgc? lg\feg

tressi nducin
Ellg@ﬁ%lrﬁﬁhez@@qﬂx %O@thﬁramnﬂwtqr yeviso ﬁfﬂ a@pleqoyplpt@npf/@dtreatment 263 and

the remdvhl QiR rfist SGRETR! hedtyl Yavild QWSw tsh&s B9 209 Ahich QbesdRY | Elgrﬁ'ﬁcantly

o L e 4 L B i A e B L
depositing yap drs¢riagper divtectsie metadhl tspdires isdit@r diedidenevat the @@pconductor device 250 and
forming Ebﬂe@tﬂ@ Ecﬂi&EtQ)perﬁrﬁg bﬁ@sﬁi‘g %ﬁ@@ﬁb% HEYI7CE ROGhe Ih§l(§é’h§hl%§%’%l7 on

process 262 to renov

e ohrt s SBER 9Pt 9GRS o fhs SUBEBRAD s eomct e sop
layer for gedines fransBOOPIO,Sieprihk dayer207, talvbforthe kecpid oeest®r 209, i.ct, e layer 216p in

combina obs o 1 affect the ¢ 66l as still the
binatih GRE R %ﬁ?zﬁ?}’d F’s‘znog?u%lﬁgl)t( |8 'f'fgt'tﬂ; : glgzg;t h%@ﬁﬁ?aﬁé} &g%%a till th

d
liner 216g, ff'}{?%? of i fh P eEEHS PO therefroiere etn a9gitipngketch stop layer in
opening thesssttivergd 2P4at the trhrsigior 026h BE Bad) mathk Yay&OWSn EdA®ination with
the layergﬁstglaaﬁmngo%%x e %thgrglgrfaf ter conpletion of the wet
chem cal rocess and after the renoval of the
Flagr & schrpeicabushowiia rrew;seqtipien sswicenticterrdaviesi35Q. dclugiogp fitsttmmsistor
element 3008 20X pa&BL BinkiEGSeldntaLIDORGvHlidAYRly RISHe fc&{ﬂgaduomh@ rd@s@ﬂaed with

eterencelbefies ind 1. Henoq ARELGR odrtapont eepidiip B Y miers,excet
for 2 leading/ BT stend of pieadingsTIE ors Ry eGonsegrantdy, a tdbtailed tdveriptiont ofithess components is
omitted hefer ess of the stress-inducing |layer 2 16b nmay be

HBR° R i b PHE FrieP o B uT D e denH bl pdpectio e
316, whigh)mayifomprisg asspess-inkicing layat 3lichSfocingdnce®ayed Srombsilaen sitride, and a liner

tensile stress, forned over the first and second

transi stor elenents 200n, 200 Regar di ng any

deposition recipes, Iaf@? IEREY acterlstlcs such as

| ayer thickness, material conposition, etc., the sane

criteria apply as previously explained with reference

to the Iayers 116, 117 and 216b In one |IIustrat|ve

~NA

Y T o S o . S
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processes. Figure 2i schematically shows the
sem conduct or devi ce 250 having forned thereon a
wo cwoshe760 esi st mask 242, which covers the firBECT/US2005/010516
transi stor el ement 200n whil e exposing the second
transi stor el enment 200p. Since the stress induced in
316c, fot ingtanchiermed|fromegicondi®@i4. Bfith rdygeciste ¢e Miaimbtioa nsihs ti@F 316¢ and the stress-
mducmnga}%frﬁrGB teBRe bﬁerfé%f)}glfﬂtplrexlogs%l &Elﬁ%cp\@% d\@feﬁhc%gtﬂhf hﬁkrmga 216¢ and

streis i nducin ectri
the stresF égléqng 2 eF oL eX3pRlG, gt{‘erngﬁg@g[‘%qg lg_yerd)w y comprise compresswe stress,
which ma)cb;edradﬁmé tovthe dacond @ansisrrGettingie A0Qp vidéle 5 téhyile ﬁtteesds fo®e areated in the first

transistol 1&Rh{HRGE, 263 for rel axing or reducing the intrinsic
stress in the layer 217. To this end, a treatnment with

ABHE e é@@pq}léalliyd}xfgvsw spralgemductpr deyjce %wqthﬁ)qegq’q maski 39A foypmed thereon,
which cdvire th seso1sl tiafisjstol elEmdntBDRIMA exposeeme Arst tEhBdidice BieMEHt 3@Adrdri@more, the
semlcon% c&?dev é)?sesggggt{gllq ?Elgsma Un &ﬁ%ss%ﬁ 0 rénqo%g‘ %hme gxpPase Pod'éo&sj of the liner

asl s
316a andrﬁfestrﬁfswedé%lgg s et EPsondingrissns eeltngis 42661 rréeplished in the art and

process heineets @y Bdustdue aldassé éinpﬂfyeci diBngdRSHE RGPt bpadeh £1683ts 3 1.

S A, 0l 0 PSEPE, LTG0 B o
process 360 élll@@?rrriﬂeovlalayé\e rezlif?naslsiﬂ@hh%@y leawjeerthe sagopd mamsigtor 300p with the stress-
inducing®/brE31 GIﬁa{nd ﬂ@ m@@gldc | v@ﬂe the' g t;aﬁk%tolr B3R is s@%&fugﬁl QMI&E%/ exposed.

I oC Focess net ers be r eaddi Yy

RIS bR R B REE SR EVRacrd ey Geved fifeen o socond
dielectrigslpyep 3 leit“iltb A Smnlﬁect ihteinsici sicess, syal agortensilestresk thatds 1© beisseterraditd the channel
region 3(‘549(ff %fe@ﬁé’? %aﬂsﬁto? Sl&nén@!bolb Oﬁ@ﬁﬁﬁgﬁé‘ Elepas@tg)n %Elgmétgg gﬁlttl%macteristics of

ee of sStress relaxation an

e
fhe dwleﬁ%%‘ﬂef FE g e gy PEY RN Eeie e lawyl17, 217.
dignrie 13§ schéventitalle abaws nite s%lﬁonbly:toc devicy 3@ widlh filrther résist Ak S41 formed
thereon, %ﬁ?%ox)é‘}sttﬂe gx'slf tﬁ‘aﬁ&ﬁ&t elel}r%ﬁl 3bn %ﬁk&%&ﬁg tl%nsg ¥1\41 I‘rgmstor element 300p.

fer ent OCessS ﬁar aneters
Furthernpize it SePHSQRARE’ 57104 198 [GRRPEAL § PSR asvle?ﬁnzsylrer@%ﬁlttm@move the exposed
portion of the @B Bctriidye ty. i Qorrtdpendih aciedipes @ i@ estBhshed, fdr Bta®e &R orm of
recipes aE 51@95%11 g&rﬁ% the lfm %1 %E%chpgen%ét 13‘3'/‘6( Olbuql?lg th?)étcl:;,rxgrg(g%/sl 3%9 thel?mer 316c

expose ayer
acts as ap, F B B s eheGioh diagiten ditsbisyblng Fristle seirol G cifsprocess 361

After thd‘rélhovﬁl&ﬂ’ﬂ\é&ﬂpo(sﬁﬁﬁrtlﬁh gﬂﬁ&‘la)?ef 3],7 al Qen[ﬁﬁl‘ﬁi_gtpﬁ%r 4 ftlﬁﬁﬁer@%c‘%ﬁa@ Have not
er or,etc

ient
been conﬁﬁne@lgy 8 reélc% aro%eﬁs %tl acco d{néﬁ(}/ SF?P% grélgcghneeBts bglr?%osftijby, for instance, a
wet chentigghgighgirocesp en thebpsiy aﬂ HPofThQrWéterethmssé thags Gt ingrbeadmot e

Figyeng ?sal%mat@@llﬂys AW Me| ¥micHit®hr dehéeS3 P! FENRe %y@xhii 16b naducmg, for

instance %Em}grgsglﬁe sat%ess lﬂ I'é]he g%?{l eﬁo?%g{ ﬁ%thé fee?(g?l\égrla?s?fzot‘ %@%éﬁé%&éﬁle remaining
layer 317 ipdyiiog f@ Gnstande, teriyide stress Ortlke dhanael Ségih 604 FAS(Firdt Sansistor element 300n. As
in the pr&h’&@@ %ﬂﬂdu@h ledbSiEhts iR pr@%ss‘it&%f e ERiSorlat GLRY 35@}41% contmue

\/\4:] ress I n I rst ransi stor el ene
withhe 5o 8 BT e B R oA oPHich AP A on G snd it
the formigg ef cetat bigsningsyAsi, vehbéin thGasstindeing Ndayers g17 fd B 6y ukag efictively be used

%ewhyahhﬁﬁcﬁg@gﬂg&ggﬂmggwﬁggﬁgreatnent 263, the exposed

ortian IS substantially rel axed, or
£ ety e grepatE naobion oot o ity enphdan eclgrmation o sres-inducing
dielectricdajers $taegle inalirect degictrvadl tadisedl strubtingd blethzgjares&ﬁt%tclo%%ﬁdxﬂm? above
the trans%t&gvé??c'gg% r‘réﬁ%pelg ochg}éﬁ‘tggz{l agc? Wemgcggd ]%Io%eﬁsres CO Jgte \Ev?tmgfgmcal etch
processespplasmareigs PROBR7Se depmplgnation el @@gnemuy@qess@m be whpleiad to provide
different 08 S $t@ds-isu gy lﬁyeﬁ‘s&ﬂdlff&emﬁ?@&tléds butge, e st&égﬁdeteﬁ‘ﬁlﬂlhg SRR are well

t t
controllalgé anl&l Elzogf eﬁ%c?eng stre{) %‘xglgglr{eg{ng r ea‘? %@a é}gﬁtaeg) lflﬁiuﬁﬁ{ uélf?spectlve channel regions

of ﬁanSISFOHPI@F?HW bdlS@IS@%ttaHX eonfidle@byi the dielsawirhlaygs vaich imppAlso act as a contact
di oxi de, over the sem conductor device 250 and form ng
respective contact openj ngs y using the | ayers 216b
and 217, on the one har@°1aA4 "t he | ayer 217, on the
ot her hand, as etch stop layers. It should be noted
that the difference in thickness of the contact etch
stop | ayer for the flrst tranS|stor 200n, i.e., the

N NA - o S o, NN
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the layer 216p at the transistor 200p on the other
hand. Figure 3a schematically shows in cross-section a
waesmsamteuct or devi ce 350, including a first tPEREREND010516
el ement 300n and a second transi stor el enent 300p,
whi ch may have the configuration as described wth
etch stop &fy@r tberehy dlso sighifjeandys fakititatngdharess Heginmerings sinceaB arrehi i Gubstantially

etermi ellco | | 0 e en s sidewa
dtmm]ge@sspaomgm, elBeoR iRl g@%@%ﬁg@?ﬁ@g@ DGR aggm g?f&%ﬁ’& dewall

for a Leadlng "3 ng "1 _ .
spacers EGAEMHEYIN\Pontast eieh P vers e Serif Bt FRBRRFIBFd (i g dlusiive ombodiments
described @itipfrentedo the dowings ey bl ednebinedForQeriatn [Béres clagsmidyibe adplaged by process
Wabdahenis &1 C vi ce 350 having forned
StepsOffstﬁgre,on a“d?%#@%ﬁ?ﬁ%*ﬁ%?gg 316, which nmay conprise a _
Jr¢ Regsuimnratedimgis|disgesed Spppipre iflusirativhiatia ATRe ipvspiiRadney pomedified and
practiced inl diff«ddt Bittefhichient MaGerd apgarR@l 3 Hoke skillRd il ths aAMmaAnd ME BBGSL of the

: Sigl i ioxide Wth. re 0 1he formnmation. of
coctingg R ) ' B8 U5 Y Do ERREE by (<o, s e e
Furthermozyo Eipitatignsiage infesleq) toathe fatadly ploteastyetion ot flavieel hegpin shown, other than as
describell @if tRY EHMEEDlV. THE theteldR Vident Bt the?Pafteuld tehbbddBents disclosed above may be

aterd § b SRR G0 R0 31 &Ras o BN TR Bns it ot e venton

Accordirgly; g protectian eohghtrhayeibie at setfprgfimthe elefms belavhe second
transistor elenent 300p while a tensile stress is to
be created in the first transistor el ement 300n.
Figure 3c schematically shows the sem conductor device
350 with a resist mask 340 fornmed thereon, which
covers the second transistor el enment 300p and exposes
the first transistor elenent 300n. Furthernore, the
sem conductor device 350 is subjected to a plasnma etch
process 360 to renove the exposed portions of the
liner 316a and the stress-inducing |ayer 316b.
Correspondi ng plasna etch recipes are well established
in the art and process paraneters may be used as are
al so enpl oyed during the formation of the spacer
el ements 310. Figure 3d schenmatically shows the
sem conduct or device 350 after conpletion of the
pl asma etch process 360 and after renoval of the
resi st mask 340, thereby |eaving the second transistor
300p with the stressinducing |ayer 316b and the |iner
316¢c, while the first transistor 300n is subsequently
conpl etely exposed. Figure 3e schematically shows the
sem conduct or device 350 having fornmed thereon a
second dielectric layer 317 with a specified intrinsic
stress, such as a tensile stress that is to be
transferred to the channel region 304 of the first
transi stor el enment 300n. Regarding 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.
Figure 3f schematically shows the sem conductor device
350 with a further resist mask 341 forned thereon,
whi ch covers the first transistor elenment 300n while
exposi ng the second transi stor el enent 300p.
Furt hernore, the sem conductor device 350 is exposed
to a plasma etch atnosphere 361 to renove the exposed
portion of the dielectric layer 317. Correspondi ng
etch recipes are well established, for instance in the
formof recipes as are used during the formati on of
the spacer elenent 310. During the etch process 361,
the liner 316c acts as an etch stop layer or an etch
i ndi cator | ayer, thereby enabling reliable control of
the etch process 361. After. the renoval of the exposed
portion of the layer 317851t emmining parts of the
liner 316¢ that have not been consuned by the etch
process 361 may, according to sonme enbodi nents, be
renoved by, for instance, a wet chemi cal etch process

T T 0 T ——r . " -, I - )
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| ayer 317 inducing, for instance, tensile stress in
t he channel region 304 of the first transistor el enent
WEME/119%80 i N t he previously expl ai ned enbodi NnePCEUS2005/010516

further processing of the sem conductor device 350 may

continue with the deposition of an interlayer

dielectric material 380,cLsomMS nstance in the form of

i oxide, and with the form ng of contact

WHAngp(Ié%@g’gmd%l wherein the stress-inducing | ayers 317

and SfG’BFt%WIéHTF’é%tlvely be used as etch stop layers

thuhing g firdd dicREHiS By dr GPIGE ot € Hirs Erﬁﬁﬁt&s elerf¥at @ O(I'I‘@deh ta sedbﬁlﬁtranswtor

present, LOVBH)! £f dl Al QU8 o 88
the fornat ?on)osg stress?gl'rlc %%ert(ﬁ afsr fpgm er(]i lre’:trruéslc mechanical
that &fss:in direct contact with tranS|stor structures,

@rmink) ainaékrl@/exl @m&lﬁﬂe &aﬂi £éoﬁ<§@anﬂ§t@r>@lemeﬁtyo @@@s\é@ thdp ﬁortlon of said first
tranS|S wher e

conv
vel | - dle ec ove gﬁ@c 8ss %§b°§' u&%‘i §'§ °6 ﬁ%ﬁﬁen 4 081(})[ %4 cover a second
proc eQQ‘E@ of prlicifdrpraiclsettitlaysr 0d ©@JSerasd aboversaid mgbralritapsistop pleroent (100P);
pl asmgyd r eat nent processes nay be errpl oyed to provide
di fferent es. stress duci | ayers_at different
okt MHERERS: o & Fat drigedh i ke AR E by o
ar e webmbagiowit(IoP) o bidfirstportiad. | ow ef fi ci ent stress

Qng| neRd fn&god o Qlaﬂa[ tfhr@féll aﬁrrprlgu{éerelﬁ&ﬁn%ssﬁld'n{agyﬁ%g (146) and formmg a
eCtIVG ch anne ions. of transistor elenent

second GTeele e e ac%fﬁ‘l“%d‘i‘t{“é& B EhRSS AL PIBETTS BV 4JIgh sad second
intrinsic Missd:hmgrafferaitﬁlat_l adifiraptrasicontsact et ch stop |ayer,
t}her ekﬁ{e ﬁletﬁ&i of! Hith f2I c—rérl c}égfg sblgé’f)i(lél}n genIoOlgglg F‘l{a{egﬁ Sf said second

i neering, since s substanti a
dlele"m‘b‘@teé@ H>ﬁ@asawe%zn%ﬂ°ﬁg>ﬂe wel | -control | abl e conponent
aat hemhd haivd bS/clinWQ @ﬂheﬁ&fn@nﬁﬁﬁfﬁﬁﬂﬂ%&ts&on&xﬂ&‘sﬁ 1a8& (170) to cover a first

portion (1? Iseﬁlg mm d?fggrﬁce {af 1'?76)%1%;%5 gb%(/é {%[(]1 dﬁ%tt hg}tlont %tsa%g Ful‘s‘ce él%lectr{c lvgr (116),

appreci ate
and to e@ﬁﬁc@cﬁpmwwa @5 #id speond dpledricrlarrll &h damedrbpyresaid sepmidRytion of said

ﬁrstdlem&m@a(mn‘ol ned or certa| n process steps may be

repla pr.oces nment s

Appr O%FEI ar df (éfsc%’ln% ?1". gnit & co%?'rism% lrﬁo fymén%gose TEh §r inflo ks in said
second pgqtlgrcq»f@@@@ccg@ diglectriprlayer (1 17[) Qx angon hpglb@thla}at to grgat¢ fgecond modified intrinsic
stress in satN@&dhd ﬁmwﬁwsaia@ecmdﬁeﬁéc@@l a§dpyacticed in differ ent

ut e manner.s_ appar e skill ed
he adie BRbRNY TRE oL DB SRR TS st electic laye
having al?smon@mampt gresst dver spid dize rgnsstoegenaiedl 0GN) wtibr taliomig ey fitsedielectric
1ayer(119}9ff ormed in a different order. Furthernore, no
[Tmtations are intended to the details of
&onst FECPFRH %Flaﬂbgl"ﬂ’ﬁreﬂéﬂéﬁ“ﬁel% foamine sast t5eqnd diglepiric layer comprises
forming ekéd erandeitleciric tajp@ abdvaisaid filsedndwecohd transistbrhe@nhedits) rferméngi ackedvhd mask

layer (3 42*@{/&&1% SidH Eréﬁ#tll)iegengﬁfg Pdgr\lf@ng E%)ﬁgﬁ\;%&d 96%81% txqps%\tlo? elSRoht HSOP) and

~altered or nodi ] ’ rrations ar
removingafirstipgraipef stif teprnf dielrdricdpispraroaptby s#¢ fepand gpsklayer <341)
BNV entrhOmethodlCaE @lath NGkHereid fanify @tdeBiond ﬁleEQﬁkg taper th'veiszﬂd first and

second trlei KF})?/E%%HT cglgrt)rﬂes Lﬁ%(%llglg%g ]ﬁlat ergr (2 F()JAS),VH O?OSltmr%a stre?s-mdufmg layer (216B)

substantigf}yeletgpipipesaid sgpend nemﬂ@)str@@/@ﬂ d@pomur&@tseqonchlm @168, seifl Erveantl second
liners (2{6A§) @NpCRREl 21651R6H BRhdble HRE tesgearto ﬁld@ﬁ@ﬂfndl(cih@ %’ar,(z 1%3) d

irst.dielectri 116
|Bnt ri ngl (4 tI(?Om‘ﬂglc ﬁlﬁlimcgl rteéﬂe V“?S?lﬁ?‘%bpoénoﬁazﬁal‘?g ‘@’i‘i e layer
comprise$ Selefivelh oiglings said] sesendolingr (A16¢)siostxprse aie vees-inthwing Xpes €216B) and
selectlve%ﬂrén%)tvme & dxb&kU Iﬁf'tloﬁ 84 shd g&e@sslhdu%giaﬁe? 9} 6]33 td &%{&E sa(d]{irélmer (2 16A).
ornmed above said first transistor el enen
cover a second portion of said first dielectri c I ayer
(116) forned above said second transistor el enment
(100P); and nodifying said first intrinsic stress in
said first portion to a nodified intrinsic stress by
i on bonbardnent (160) JPesHi%8%irst portion. 2. The
nmet hod of claim 1, further conprising renoving said
mask | ayer (140) and form ng a
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second dielectric layer (117) having a second

intrinsic stress above said dielectric |ayer (116),
wa@aiod/1sgeond i ntrinsic stress being different POEDSHAH/010516

first intrinsic stress. 3. The nethod of claim 2,

further conprising selectively renoving material of

ki d Seoustihd df @die 81 frithor oenpasing(rimdVjngeaie recgdintskslexso fietming a third

mask 1ay910’@otcb%9 sagéj' ;eca;ﬁ%aﬁgﬁs}aog Egrlngrrt afed 5@6 %m%l fgﬁlsf: g%;gi?tmc Qm{ %ﬁcﬂ Rlectively
ching s B 2160 e - adeiwgﬂffyer apEReCTe T P tmen

dboveAgsathdd, omgikingporti on of said first dielectric

%oﬁﬁ(]ﬁ ﬁ]‘l’tjtﬁe)lmulé ﬁsjer t(ZCI 6)@9@@%@@% ﬁ?s?ﬁ:zglgig ﬁ%&%ﬁtgfbgg d?%%)ddnd a second

second dielectric SEcon
port i BHsigPT gemegt f%OP@t <38?P 4 s diplagpdsy layef 186 G16) ﬁﬁ@ng a first
met hosbecfiedddudisitméchaticst dle@y conpri sing modi fying said

o)
SREAMA LIRS SHASES 1P QIR 5 )00 s B s
to cr8&®@ta second nodi f| ed intrinsic stress in sai d
wanions selaﬂﬁtdle&&n@fayes amb SAGIA Girdl tr@kie6it dldnGent agy Eﬁecérﬂi:b&)uon of said

6. Th S{T&% %lpcgg la}yer 623 I (916 *form f u atl rc]n? rsau ncli ?ransigtor ement sald second

sel ec CONg ectrlc
sec onéllelpmqlmeﬁ &7) §Mﬂe§sseq9vémtrea¢ drefsidiffring ﬁr(amwdsftro rmtrmslc stress;
eIenemm(lOON) prior to formng said first dielectric

efY | \]/'éﬁ}ng £ 8?0%-5%61'@1? asalg éechﬁlgcilegﬁ glllc gaé/frvz/?@ og\i}eél above said second
conpr peéa Ofsﬁrdrﬁrfmglelsmccla}’sdélﬁm&ld) el ectric |ayer above
sai d fid sétmand cl&ﬁlcﬁthetrJuaﬂ)%hlﬁ Qfid SeiBRER layglocrofﬁbrnsgs @eposmng a

first lmeré? 1&%& %,Fpoetiw é%grl (%16%& QQ%ep:ongle{o?%Hg{ {Qﬂ) sa1d ﬁrst and

second liggrsehyda el Bl I%’)chaahdvxth esputitngidatréss-indtcing dayeri(aBRf  sai d
f’ﬁ con ghe%fzf?lo@ 6t crldnﬁ' 1 { @v)ﬁ&gm ﬁ?x‘rﬂﬂ? @a‘fh sb%n@ @El&n&qg@f&mﬁ%@ﬁonmng said

claim 7, wherein formn
scond gl st et Eeflft?réleméfy H AT S oS ety fomming  resist
mask to @ caidlfifst tanss s tlemenednd Medxb&e S0IgpENS &&sﬂa’pmieﬁtlamgetﬁmg said second

dielectric é?l(:tsc% elrdo Sk 1655\23’";?1‘&?%1 ogglﬁ Qe%ln{d ditecfic ﬁ%r g%? salxc{]sgcggd tpagm t(@é%!nent

st ant eterm ni ng s
res ea‘ﬁ?}hodé’ﬁolélp‘t]il yhegeis Pppipg) said ﬁrétrdle(lezfzpee}ver @5@) 0(316) compnses
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mmate“@cowel?l@n n removing said first portion of said second
5. el eﬁtggmleonh@t,(,eaevgomprﬁegs sel ectively etching said

se saldsr SS: i nduci n ,
F Rt RRperd A0 g RS iR il By 16 entosing
por t i &l f5st temisyr gemens spid firchdslentgic lagey €116Y i2ABIBY 2 fint expds@id first
sai d {HafiRfredibigla (216A). 10. The nmet hod of claim?9,

furt er co risin enDV|n second nmask Ia¥

$FH o e RS AVRg erevend ) L LGB SR o yer 117,
t r anssagt grond| disremit laymd(1éWposlesigasaid fecans tirabsisen Slegib@y said second
el erreﬁ‘itelecnmglexs(? ﬁﬁhﬁc‘ﬁ% la¥ec§r‘1‘dcsmsggx s§i§ Eééorﬁ%ﬁm regf]o_lg,%tge second stress

é‘to expose sal d stress-i1nducing |ayer
over gf’rdlgfﬁf‘?éa(‘dflirﬂéﬁeé? stor elenment. 11. A nethod,
conprising: formng a first dielectric |ayer (216)

16)
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ac"mple’P’Pf’rtaé’llftrQﬂ'F‘@Pré’é'frl c layer (216), (316) having a first
speci TheedmicoidudtsrSdeGicd TRCHAR] GAWhGEN 6S firss GhREBhi VBt is a P-type

transmorfag({ng ﬂ?sgi@jced %ig%%%lrgsg}veo;tr gaid first dielectric

er sard first transistor el enent;
forn1ng a second dlelectrlc | ayer (317) over said
first transistor elenment and a second portion of said
first dielectric |ayer %2%@ 7(316) formed above said
second transistor el endl d second



dielectric layer (317) having a second intrinsic
stress differing fromsaid first intrinsic stress; and
w@edosatd7éel y renovi ng a second portion of sai dPEGEHUSVAS/010516
dielectric |layer (317) formed above said second
portion of said first dielectric |ayer (216), (316).
19 THge spptidontictofdegéeadt phpifnlls, wheesinedt vadt overif suiyl fxatiagt foiéohs Hielectric
layers (1d6)et1@¢)t05h1§r1s|3539y1§1rer LRk SRFuHE %@r‘ gakdnlg;]exabefn i %tec{ l&g%en sgid stress-

nducine joakE 4 Z %ﬁa stress-rnducin
gd‘@b 43 %?{f "°§‘6186 e e flrajnpg; pgurce éﬁi‘i‘"&alf Pra eaﬁr?ae of said first and

second tgpsistm elethénizer s bei ng sel ectively etchable with respect
to said stress-inducing |layer (216B). 13. The net hod
of claim1ll, wherein formng said second dielectric
| ayer conprises formng said second dielectric |ayer
over said first transistor elenent and over said
second transistor elenent, formng a resist mask to
cover said first transistor elenent and to expose said
second transistor elenment and etching said second
dielectric layer to renove at |east a portion of said
second dielectric |layer over said second transistor
el ement. 14. The nethod of claim 11, wherein formng
said first dielectric layer (216), (316) conprises
formng a stress-inducing |ayer (316B) above said
first and second transistor elenents and formng a
liner (316C) on said stress-inducing |ayer (316B)
said liner (316C) differing fromsaid stress-inducing
| ayer (316B) in material conposition. 15. A
sem conduct or device, conprising: a first transistor
el ement (100P) having a first channel region and a
first dielectric |ayer (116) enclosing said first
transistor elenent, said first dielectric |ayer (116)
inducing a first stress in said first channel region;
and a second transi stor elenent (100N) having a second
channel region and a second dielectric |ayer (117),
said second dielectric layer (117) encl osing said
second transistor elenment, said second dielectric
| ayer (117) inducing a second stress in said second
channel region, the second stress differing fromsaid
first stress. 16. The sem conductor device of claim
15, wherein said first and second transi stor el enents
forma conplenentary transistor pair. 17. The
sem conduct or device of claim 15, wherein said first
transistor elenent is a P-type transistor and said
first induced stress is a conpressive stress. 18. The
sem conduct or device of claim15, wherein at |east one
of said first and second dielectric |ayers (116),
(117) conprises a liner and a stress-inducing |ayer,
said liner being | ocated between said stressinducing
| ayer and a gate el ectrode structure and drain and
source termnals of at |east one of said first and
second transistor el enents.



