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intended to identify key or critical elements of the
invention or to delineate the scope of the invention.
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drain and source regions of a first transistor in the
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detail. Ieg’ﬁ!ﬁ;ﬂldIIFEIlfittdSrII.sioSd ﬁmevérnﬁlﬁsr&g%gsschﬁlon i O Bf ;p ﬁfe id eg'l\ggpgnen% is no(t) intended to
limit th QH\E‘QJO"I & Yhé pa 1cu[ar onns dllsclgfe? BWGI tpf é:artuiaa'néhe mtennon is to cover all

he I ntention
m°d'f'éﬂ’l?f“v subAlews, a%ﬂﬁi‘e'a?‘t"esrfhla@a within thedpiritad saprtelof the inliéntion as defined by the

appengedickints. and scope of the invention as defined by the
appended cl ains. MODE(S) FOR CARRYI NG QUT THE
_ICN_Varlous |IIustrat|ve enbodi nents of the
' G4 E R In the interest of

c |‘@F‘Plt5y"llsmt/e athOdlmﬁlﬁaﬁﬂﬂl‘e&ﬁvefon am daktited belb\ﬂpinmﬁér@sji th:ﬂ;my, not all
featured bﬁarﬁtﬁﬁﬂﬁhﬂ@rﬁen’taﬂoﬂ J}é &séﬁ@@fnfﬂggggnll ﬁégtlonl tlt \)v/\{?l ok Ox preclated that in

eve

gei at
the de‘% r% &g “‘“"t‘ em??ﬂWbeP‘o%“ef%l"@FFéﬁP‘a‘tqnéPFC% éeqlsrqne must be made to
deC|S|ons must be nade to 4 WD 2008/ 016512
PCT/ US2007/ 016612 4




achi eve the devel opers' specific goals, such as

conpliance with systemrel ated and busi ness-rel at ed
w@omsotagint s, which will vary from one i npl eneeit/as2007016612

to another. Mreover, it wll be appreciated that such

a devel opnent effort m ght be conpl ex and

ti me-consum ng, but woul d neverthel ess be a routine

undertaking for those of ordinary skill in the art
s 08 0 OSE s P 7 o B Gt s,
Wh'ct‘ m QP agf implgmergation \anjtipm sMomspven @twill bsappsyistdhm samd developmem

effortl @NghC BS caipfex G @RB.LbrSahihg/ bdte\pd.u@;t ElertnledsR 20N RESerdi@le for those of
oranWsm%?t%e Q't hagfﬁg @%teht o?th?sr;lihsyl and so as to not obscure

the present diSclosure wt defails that are well
known to those skilled in the art. Neverthel ess, the
at tThe [peesend subsecngatea il davCbelidiedibtd wille Sctdrénbe toadhél a@RdSHighires. Various

structukds L§§§té‘n@;tahﬂ’ @evﬁw&ﬁéﬂag&ll; EE%ICQ:EI ﬁ'lst {%—awgés%r d)gﬁng?es of(‘jexé}an tion only and
- ndcf o%sc re tlqrarst’:ees 1sc§(95 ¥ Ff‘nl L Si tha AN d
| Nt er preted g 8™ Ay R Pt ity Sk pre sl knqpve e thegs skilled in the art.
%@P §{’°c'm'd¢'ﬂ@ dfvinghars éncindedde desaribepind @xpdiin tlystiativeS@amples of the present
disclesitel | B wdidst i@ dhﬁkﬁ\b@@lt heddid shoN@ b%ﬂﬁ@érs%od aqgfﬂt&]f)rue@ b erve a meaning

consiste 1 un o se’wo sag nls‘él on ffer en
i@t l‘t%’; mt&r Q gt%%% kth hra ta’ tf’l??& a]gged 'ﬁﬂﬁé?’%vf"a(f& No spccnal

fromthe ordi nar cus
defingfign Ohp eam Skpirtsed o) B S Fahon hat s Terant. Borlehs ordinapcand (Fptdnesey meaning as

undefyipodithose sldliekl intbage isGiteridétto bei‘rrmlﬂf byﬂbﬁsﬁ&ﬁt usfpe of tﬂe tennT& phrase herein.

To tﬁeh&teﬁtxﬁlﬁm te;nh@it pl{i‘ast: & imepcfed F?J‘ fnﬁg % slpg'c er ege meanmg o%mer than that

e SREELLLATE R0, & s Lo, S0 rS e he ouciaion i
definigigpal WP’t“F’o‘h‘“ \ﬁﬁ“f"l'y #5d ueoepiverslty provides the epetisl definition dor the term or phrase.
specification in a definitional manner that directly
?Rgie%%?gnl‘%ér/ Qlﬁ) < a;s‘“e&; gg\éclzlcgsgcis Pﬁtrgl? eZsCttlé E%mlgoglgéc%:d%\g%s far?c[ manufacturing
tchnigis it WESER BHIEHA) HREFEEIS o (RSBl EbyIORk RS e o et ameistors are taken
into qepsidefation whénrgplying ain advanced stiaf-ivducing) meét@nism i srdal o obtain an even further
enharC QR Bt %H&EE&S s ik %?epﬁ{;stl)l yﬁla%@@ﬁhmﬁ@ ng QUisin- knguc ﬂechamsms are

q{ e{. [ an to eta |nt0 consideratio

e BRI RE "L IR SRS PR FerP ARUIPHG R Fhamelrggions of siticon-based
"“"S‘Ef?’o“éﬁ'“et“ér é‘BtV‘at'Ieh thermateyiglehiregteristios of @rpeetive adinichathicee alloys, in combination
with lpéftfa(hﬁl‘ﬁhﬁﬁ@ medhSnisn§ nfal €4 Q’Hﬁ(lleya s@ﬁﬂilcﬁxlt ﬁ@r@ase ﬁa thd wnﬁétbrtpgrformance when

the ngtemﬁt iE @r&llde@ Q\Hﬁinntge W%pe? r#xon oreover En]'nn%/ t}glr %gpecnve dPN -junctions

ance t e .carr
substﬁnggaeedxtxfe{yewelh%ﬁﬁ éppr?%@elérﬁgle?”d seymiqo ﬁtobalé%{daddltlonal advantages may be
achieved g Niir gnsganceg |sidip@rgesnanikio i@ mayt be sﬂi&&!sﬂ’mlyahsed in combination with P-type

transi§bHa WAGLIR) écﬁttnbﬁ‘aﬁy,(ﬂ\e E@&Q@ B4nld \e&p %ﬁe‘iﬂyccg’ Qﬁeuéi ltcgﬁlgé’ynLanYn‘? ‘alloy may provide
he straln i nd C|ng nechanl sm

enhangeiodnlgnd?xakn?r d'n the channel nregrl ngﬁrf thF Ff&"re‘é‘5’§ Ja ﬂalfswgo P?o&ﬂgq |§fhéichannel region.
F ““h?SQP‘FoP‘ﬁéﬁee Wéﬁ adt’ﬁeﬂaﬂnf direpthf” giemeradovitide thevghbdmenregiog thereby also
signifciralg Reltrituégy ©RAn eﬂhﬁcﬁ&)\f(ﬁﬂucnhw dr Qfem:sﬁﬁné l?cﬂlsnEt@:S&eiGé | MR t5Me additional

rovisi n uc |CC a 1 la INCreas egree o X101
provisid %ﬂmgd t%’Pgﬁ#ect e s%?n%g%ﬁaﬁc%{or F‘il 5‘§ o lsripilityaqy be obtained

te se

with rggag I’ﬁ‘? eg cnﬁxgg aﬂ)@rop%ehwgvg& snpsiﬁra reﬂ.gfdaﬁ:@@ generating effect may be readily
Compwdtédd@rﬁyg@renm;t@ml alaledal Shamgieridies sid eieasghlyefligienti eekation of a respective
strain 6@ATH i1 A g dnbrie vt a RadcddEhourdt E@Eﬁ}eﬁtoocruknw S:fa&lc strain-inducing techniques.

additional Iy, the reduced band gap energy o Fﬁe

silicon/germani um all oy may provide enhanced

coraee iiluskapive gmbotdimentsa srteotiver epijixinh gvdwein tetlmiquese Pe b iused for locally
formlﬁﬁﬁn%prﬂﬁnalc&eﬂic&ﬂuwr@ﬂbﬂﬁdesbélnt'eh&‘tl@h@{i&ﬁ| nBrQQ Sm:mmg the gate electrode

v o L DELIGE Gy St D Tl Pt L é’ﬁ'cé%muedyon the basis of
significantly contributing to an enhanced conductivity
of the resulting transistor device. Due to the
addi tional provision of a sem conductor alloy wthin
t he channel region, an increased degree of flexibility
may be obtained w th respect to a selection of
appropriate materials, since a reduced strain
generatlng effect may be readlly conpensated for by

o o,
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manuf acturing techni ques, thereby providing a high
waolegsoesof conpatibility with existing strai n PCT/US2007/016612

engi neering techniques. In other illustrative

enbodi nents, different types of strain-inducing

materials may be fornmed in respective active

sem conductor regions in order to individually enhance
el S Rl OB S 3 i i o penpai phgsting s
e"g"l'eﬁ'r"?ﬁ‘%Fbﬁﬂ‘GEJrl at e recesses in the individual active

sem conductor regions and, subsequently, respective

eﬁll]:r %Je.ahru%{?\‘/xt Qntl:ogm %’l&erenrp?‘ es ?f l§Iu$a§1 1|n ucgrg nﬁa?enals n%y be formed in

di fferent types 0 'sem con
reSPITBYE- 2CONF SPRiEP Pl Sgioas in I°ff‘ebloh@’r“"4“|a!‘m*mﬂaﬁt thv transiftanqikregeristics. For this

purppsepfbramtamte, OTRppropriur mpskisg wBiie bty bessel th @rmiapirbRigid 6dcEiEes & the individual
aCthd Q&hl&&gu&&r q'@r&rs Sap@ Csugs%qltegtl)f sgéc%re S xaaq pgrrovgg %echmques may be used for

havi n

fonm IE cP duct:t C)rs 'ﬂ¥

g the di gllpf %uctcg @ %yetnil w-c‘@mrfdari?eas]es g’r“theh illustrative examples,
implangagipm peqhmqyemy kbe used farcinegduding @ aledited etbné tspecies to form an appropriate
semi¢difilcan bifdyl Having 646 luBdidl @ﬁardc{énﬂfcﬁ ERlsb, BeRERY 'e]ggxngll ér&% Q&%mrques may be

effi cﬁethR'%§m9Led§$nrh 1m£]§n‘ijatf§n? [n fhcr:xgque u? %)r Er t% ﬂ?}rg %&wt arg% ogt%é{%d semiconductor

conponent
matepﬂmha}ﬂnapf laﬁcompexgég aay net be etﬁaneﬁ]ygppvrdpré%np@g]lantatlon process due to a high
requiged gor@ertmatidni Gox indtz@te, silGha566h and blhxbdﬁ@@ﬂlnﬁﬁﬁrh @iy wg‘ﬁcnently provided on the
basrs%d é&ﬁn{eaﬁgm&hmm %luﬁfn% 4 géle%me e ﬁ&{a growgg Froi:fss ftor prov1dmg the high

germanurm c?ncentratéolg tf'%gﬁqélreﬁalr?ﬂn un {oﬁ%ﬂtglélleggsdeﬁn&d lf)‘feb9f Eﬂaﬂ'g H% carbon may be
efficipyjtly hincogroratedn intprrresesative nsilicanbased tmyaririgla | dny the etgefs rof chppropriately designed
implaplatiai pidcB@esa desired | evel of strain, while carbon may

be efficiently incorporated into respective

silicon-based materials on the basis of appropriately

ded) Gl @frer Hpgypuys embedimenty tensansed degrge off flaxibiligt ieyr be provided in that the
strainj feiniggiducton nmerahinowlé At g s&ﬁceﬁ‘l‘&baﬂ&ﬁ@ stegmae s@;farately with respect to a

semm%hcﬁu&bbﬁlioy bibvidB inlfe prfa)%él Q@Qn 5814 ds[ Bae'ttabtlrb ind erua adaptation of the channel
uctor nateri raln an source gg ons

charactennll%s ?h JFREY < %’B%Pé?%‘d)ﬂawqaﬁcﬁc%ﬁset?ﬂet pyveqtheless, a highly efficient strain-
inducing mee'en-em e1ppe grempjishsd by prdeiding An tipepihannipkd seeffoniictOmaterial in the
drain all thesomrtaddgiensan i ndi vi dual adaptati on of the channel
characteristics with respect to superior band gap
characteristics while, nevertheless, a highly
ef P SE‘T“lé’ntte agPchazftﬁi thTtﬁbﬁJm"ﬁ‘Qle?‘réfcﬁaﬂﬁegem wtn@eare highly advantageous in the
contextcof @dnahded krardisfory elpmnansi lehiving) a Zhre Afppth @P1 00BN asd $ighifRely less since, here, a
srgmfﬁ:&l’ﬂrﬁﬁ&dh’l&ﬁ QAth FE?Je&rtJ) ﬁﬁlt dxl)\n: ctnbc%t caggbmtﬂmw OLQﬁeds\ngfc gtﬁl well-established

transn&%géoﬁiggramlmts ag’{' gxio%e\s/,se%ehne}ﬁg 2{?@' l%lt %Fﬂ C%ﬂi‘('ﬂ'l?ﬂ‘ é’ g‘ré‘lo E%OFP?"CC of transistor
elemept e’°"“€6 [P dhet bagjs Oémn'bea"amcmwww eidesmmmt be hignificagilyaenhanced and
scalabijary efplremgy pra@itedibiuadturaig echrighd thayuBB b Holi@aS Si Nce,
here significant inprovenent with respect to the
%. gurrent &Upablllt may be obtained while still
wel 'B2e & ssisrpipbyillugrptesbf erpsssection?] vig pEa semisendagter device 100, which may
comprine g eubstratee HH n regeestingaynyD@pptopede cACoerS@aEHAN Fdr YorntikkSthereabove a active

semicRRGG S IQBBIC aonf Fof @ﬂﬁ’lpﬁet e seﬁln&%%rs Slf WQ%IO nm)t' h% sent a crystalline

racticed technol o
semic8i cnil b P IR o et PR BN g, n whih the
actlveﬁprareqqdm Wl}phﬂaﬂi”? frdingde ddn iisg o sbynespe@ive Bollpn structures 102. In one
lllustrfﬁ‘vé)h(rhldﬂd'rentl:lhgﬁbﬁra{ea0SElkber@ﬁ%sleﬁtalsllMoﬂ-tlaLeHS&b‘é@Jt@@hlémd be provided in the

form & aoﬁr?k §l§:8|tl 'srBEl?ak M‘Iaeszcgrt orbm%u?atc{rgg([ilg itﬁ;strate mexlluﬁ-te ﬁn?]ygbeafﬁvned a silicon-

based ch nprlse : eprese
ase éﬁ‘ﬁf%‘ﬂ‘tcf°étaéerc°§rarti“€? Weiating Javerr(ent shagmhi K ghauidcheeapbreniasedzhat a silicon-
active sem conductor region 103. For exanple, the
sem conductor substrate 101 may represent a
crystalline sem conductor dmaterial having forned
thereon an appropriate crystalline seni conductor
| ayer, in which the active sem conductor region 103
may be deflned for instance, by respective isolation

o A NN



6 WO 2008/ 016512 PCT/ US2007/ 016612 based sem conduct or
material is to be understood as a materi al

w0 p@sopsiat i ng a signi ficant amount of sili conPCT/082007/016612
i nstance, 50 atom c percent or nore, while other
non-silicon species may al so be present, however, wth
a reduced concentration conpared to the silicon. As
previ ously expl ai ned, corrpl ex integrated circuits,

based Q&mcc@ﬁuctc{l"}(rﬁ{egﬁ rsqg gg‘&ﬁErﬁ%d as aqmatgr(;"arl1 ?ﬁct%t)ergt!:ngr nglgf ggtv alm%Snt of silicon, for

, are current
insapes é@ BIBTH) R S5O, P B e e HEontsREses sy ssp o ospenthevever, with 2
redugeyl dohgentivitigrhceanparied! atxhd silicpp. AR ﬁregblﬁ@texﬁlﬁ'ﬁuﬂEonﬁﬁexkﬂ%wcmts such as

mucn‘%x{)&ssfogsﬁl%&ngl stobfée dé/llclei &g rl]hepl kh Care aridy 8,0 4 wﬂPbe in theeﬂ)reseeable future

formed on sns of ﬁn (gxr ?VI Shﬁ } 1 cat 1

mat er | af' Stieor s ',y hF‘ﬁ‘H‘T thtg é‘i‘eb%‘?‘?‘ arpoyny of ke arhave it respect to the
snhcmprgﬂqymetahfbthe bispylonn albel gpdgires omﬁﬂymabﬂdﬁmﬂ mx€edtiblk,\such as germanium,
carbéu]] gaBfuinN @rsénlte of @HPBGLS y@mpﬁzh@rs@&re?r h1§}t ity l(tcglti ﬂusxmg the respective

h
charéc%?‘lgtﬂg q"ﬁ- ins nge witSre e(f%x ngglljirgé 'Fﬂgqgsgap an

e pr esen cal
m)dl fication of the respective nateri al
chdn algt pedest diesuig thdBeal &iﬁ)ﬂif k£idn ©P t1R Sdpeltivd el chamctensllcs may be

applie® EJ 4 Qghlﬁ)é‘antt;l&ﬁloﬁ%F tnY gctrvggég%g 139 grl'lcgrt!) glekﬁtat% p%tbe{rh% process in order to also

obmg?h odl 1 dgﬁ%rtocelssl in.ord | o

modi T ed FEPEY'D 8 PR "eﬁ"’zﬁ"& [airiemed inghegntivtsprhipongstor region 103.
It sheydd egrored dhat the tefne “agtiveiseraicadirior GBIy refee@iaGEmit@hiductor kdgion which may
mcelshﬂi,ﬂpﬁ'oh&teﬁlbbﬁd ditth&dtiod th)rJeE{omEf &Q&sb%ﬁvéﬁﬂ]uﬁ&ﬁ%&gﬂ For example, the

activ 1 uc io M tO RoriRe angl o Bt 3 1.on
vt S Bl | may BB B AL PIiET HER hapd pyich at s

recel Ve an 0 opan
one {RB Y BB Re e iGEEY BBy Poteersied Fiom neishmpiroui clements by
the isolption smttire d 03 eRircaativty abdifyg itRmaldidl dRadct&RNdR i §e a@we semiconductor

regloﬁ |lb3 deﬁ-le m@ﬂvg'mogmg&u&tagfmmteee{ch%Ld %rlo%%dk gﬂ Jmay bﬁ provndcd which

may 0 cific porti o%nSI St AN i

mf seI a?pé ai PP §'éepaér‘v§tsé'a'°?’l"b“r'l‘?'rf€4“§h’c96rqe?f‘gd’&& PR th device and process
requl@mgm nThe gk lQ‘hrea)q tymdally bofornged i ertylapprofr®R. mdtdial that may withstand an etch
atmoS§phére CIop \&e | \yelllT&dh fsylis&ﬁertt hﬁpcﬁﬁ&e ralnﬂ)'sph@nlg %ﬁ-gﬁlﬁﬁﬂaw @%@m‘g "an appropriate

semnéolnﬁxcgp l:n!it\égal afdl! dol%/%lt(? a s%ecs' g Borlg 8 (I;fs tgei %&éc?;g%ctg‘waglon 103. It should be

lystrative e
appreéliatsemﬁﬁt ﬁlétgkghltbgl |5ﬁlét§pnl§§ucmrq3w2dw alsmqpt(m an ntaly ar@l)qy@gb mask, typically the
maskdf¢ pi¥ haye pototedr @ﬂher&fevntd’léglaﬁ,t sudhas 3@VE Erfichdilcr reﬁﬁ@ i@lndlﬂ'erent transistor

types_]lgﬁgthg GRE %B%eQGn@sp&dQE Mép&@uoﬁ r&gtg? %Tgrgc%ﬁ?ucto; %gtgrllali may e rellably avoided.

Furthermore tr: etg e% ﬁ;ﬁ%}} Tngsg ﬁtﬁlgi)y g}z %afﬂgﬁﬁﬁpmgépﬁlso as to expose a desired
P°""°a‘t ?fti%epﬁé\w@“dll@sf eegiond?d. Bes exerieh fejerenin acepoSf lalepally located “template”
materga MBE ph@ssived] MBE rc@&lcﬁ\a)bbéﬂldg)dom QIM wfoﬂﬁ’ed'c}yg i8¢ Q%bc@g & lateral portion of the

reg|o|$9(ﬁI \Cl@l@ QML re!m&ﬁé Lc@ otng rthet nally taﬂig sxzci ?f qnhgndlraa a%(ébe determined

bthg rtion  of € semc uctor relon

y gBPé‘aﬁ's&fsé’cﬁ theygiep proggst Hi5u ghet tSheePF@msatl ithsslegreerqf isowpe of G2 etch process
105, amgre at lss pawbungsi degrecadfoideaetchingmiiptbh adheséd, Thy BtblCﬂJd'g)buﬁlhﬁask 104 may
compH&§ kn étaﬂstémyyeh f048 atx@arp&mglrmaglt B?Jr 19@&’ %Zfl % ffz!‘cﬁggteo{] g:bseg’ul'égt removal of the

t e se onduct or I ons
mask 6}64 ?f‘ IIa er man rpac iring 5% t f?é' %ﬁawg th% amafkhlailer 1Pt may be comprised of silicon

‘“‘"d?z mhﬂ%'ébﬁﬁtﬁtqn’gﬂ)ﬁek%g imay brprofided inghesfom ofsitidercdiodde TRisiiidak appreciated,

howeVeR)\thdd @ny &hedr aﬂlrabr@&‘ Haliasl. -may 6k el @8Ry ﬁask tlbﬁaselt;msmqnas%lm may be
selectg'gl9\gésl‘ln)tv€83\zl)h(1p%s eect gaay ggllc?néhéf?or?ngteaﬁgﬁl? be ?(Wéxed 1teh?rl tﬂg active semiconductor
region i conduct or regi on 103. For exanple, if a certain

anount of laterally located "tenplate” naterial nay

bea %&hlr&&ess tﬂh@ f&r@&'ﬂlﬁl%ttﬂe\égnlg&lg&lt(ﬂ Qe\a}c%ﬁo as s){own in Elgirgga may comprise

the follSwi % e | at eral rtron o

wh! l‘%"'&“vséif. % T Pxidie theyebstsig 01 davipg fopraed l\eqﬁ@nﬁurﬁmcw semiconductor
obt ai ned size of which may al so be determned by the
characteristics of the etch process 105. That is,
dependi ng on the degree of 7sotropy of the etch
process 105, a nore or |ess pronounced degree of
under - et chi ng may be achi eved. The etch and growth
nask 104 -may conprlses an etch stop | ayer 104B and an

.



region 103. A typical process flow for formng the

sem conduct or device 100 as shown in Figure la nay
waeompniese2 the foll ow ng processes. After provPdi/ngonne16612

substrate 101 having forned thereon a respective

sem conductor 7 WD 2008/ 016512 PCT/ US2007/016612

| ayer, such as a silicon-based sem conductor |ayer, in

sone il ustrative enbodi nents, the isolation structure
ave a i Ly ed, whigh ccqonpl i shed on the
v e SR B TR pr Al bt FLRER TSGR TP laion swucur 102

may] ‘ftv@mﬁdngh'a'waheeamﬁwetsafq ethégrbaphyf welt-shblisieoeich jisolation techniques
invoiuirg agVaaced pha@iiognapHy Qe 8&50Stionhed plmsaimduﬁaroeédassn Fanexﬁgle when an SOl

archﬁé‘cﬁpé fs%&;stdgrgd 'rép&@@slkcgﬁlgﬁ gerﬁﬂe%%g%g e Vn%ed l%q}'xe Fesp ectl (3 (s:etngcronductor layer

d ornmed In Ve senm ¢on
OWP a%/ant}unecglgw?%laéer Bhﬁr?bé dlefl—iwl}pea@inﬂ@lops&y él}e actjvg é«p@wductor region 103. In
embeli¢nts regyestritiog el butie trgisistasconfiguidnien, #etréspe tiGaslaGONEHAEHe ay extend down to
a spé’cﬂ‘gﬂ Gﬂaﬂtélsg ras tgldﬁffineelm?gétjéﬁg@@t ﬁﬁgrQ'ﬂfélgé?%:r%s\B/%n?eslgolllgan trenches, an appropriate
mate't'i!tl Q}‘?}Léss sﬁ)ncon do oxndt %Lixaon dmtn é ?nghhealllrkg, lggas Pcf {ogra:d é‘b‘ﬂ? ﬁenglbopggmgs wherein any
e"cefsd“*’é“é‘f"i PRy bF h‘é’sqqé‘{j‘ilb FFMPERY on Afetbesis df reliresteglishirbplangsizagot teahdiques, such as
chemigbmetharidal folishinpIERP) 0 t@MRE. Opri ate material, such as
silicon dioxide, silicon nitride and the Iike, may be
for_lge i n the trench openi ngs, wherein any excess
Thler haymanle ' CuBebioATIdy for daftsucedonthe hds paxglisestgblished deposition
technjguies fopfotmihy ﬂishéubtqpllmlatona,af requived, &tlhwédHy @&, defSisi€ibh @She mask layer 104A.
For i6dikm6d, ﬁﬂima@ﬁﬂ&@'cﬁ@llcap@pb%b&glo‘ WF@I}P&SQ% \l/élll%gabhshed in the art for a

P'UfaTﬁle%glI %D ate dle?ef:tn lqa}enzgs f“ﬁ@%ﬁ ghcga dﬂ)élﬂ% §1l|f:crndhtlnges an%nt}(l:eeflke It should be
apprecigier rﬂ‘ratqﬂtegtct &pP ey 4Ry it ievided chaystiso pe Ifemped byl@ddBjdaiidn process. Next, a
corres@gding 1@thgrab) graaRchal e pdrometa ROBI dnQith fasit glﬁh 59935-& slt f%ys@rfor patterning

the nqa%l%yer 1&9&[ to r%k@%%perﬂ{gal%ﬂ@ ?Jat‘iﬁ‘ﬂ? ﬁ'ne et%F stB;r %g«;ﬁ t{nﬁ gnanufactunng

ion (PECVD) recipes are we
stage m% F Sévalgage IMbis %’Pfofvtt‘dlf coag?ﬂlw{lq coresPeydine &teh priogess so that a non-controlled
mateyig] trespavel| in ths getive gegiog 103 dwivg dheqeitatsing i thd BOR 1ayert 1044 Gnagbe substantially

avoidefleCdnbdggently, taﬁéib@dﬂing t}Qthh SBPlaGs Il @{Bea(;ld Iesj&@ﬁshfn ﬁ'le ek lgtm%;pga-e 105, a high

.o :

degréoe%y éfotljng%%f tht 8r09ess Y%ematy be ’JBXIE%PF@%; F% e&}"’ﬁ gEbFW%w é‘r 55‘11‘3""‘ process 105
may B¢ prciegred r?ayhewés'befrﬂr welhestablishec eghrphemmistot kebingra dlgh deareshofaglectivity with
respegt t¢ the ingsk 107 lordef to kffipiaiitly@énive Gatelid Go B kctivapgion 1834A tO

r ecei ve the openi ng 104C. Providing the etch stop

l 114 manuf act uri ng - stage may be

advén'teages&fg‘aﬁ'cﬁ ﬁb‘?‘ﬁ‘ﬁ? ithst Efmipo ﬁ?’r‘?ﬁl"ﬁ el tﬁ?e the completion of the etch

procesol0P ¢ Hprtspchi resgectivecdrening 1034 ds Honddlimthe actinoemiomtuttol tegi6h 103, wherein, as

prev16m[y&ﬁ;bla’i}1edf tﬁmbiﬂt:lvb Qhabhﬂ\da..f-‘z& biVfie B&Qhé) [b3lq;x)hy(ig 'E:(l{rﬁgltlédh)lglthe basis of the
dlmexgﬁaitlg Gf [M: Qagglmgelt@té n?%he ch?l¥c§enstl 1CS o% the é{%hhé'o%%'ls ﬁ) an%)lﬁaéxan}/ple a highly

avo i d er openin
a"'s°1'%tgfe F“*i (A8 Y Ci>és‘t5%f’o Hi rempaie qtf@l @Pelhnsat%spﬁtxelreerem@@d for the further
procehpinglof thd depieed 00 f Inottief tindtiatse edbodifensDs ME@STelylKIgh dodee bﬁlsotropy may be
select@rbtnadha S\%c@?ﬁ@&h&@ﬁbs@ﬂ&dll&%ééﬁh&t&ﬁﬁg %Q%f thIh'?glo% &B is to be removed,

. erforped
where.p in In-1mo &1%1 nt |P]a§20/uraé:te& fnay nghPeS felle)\;aqlr as\nc?] ghe ds‘ﬁ'f)@ﬁ bﬂ@glpre may nevertheless
remo@fthesl@p@momppq \P31i whie, on glemthet handy ahhexposads portiddelofi the igdldidf structures 102
may :]]-ssgllﬁfe? lﬁglﬁi&ﬁrlké/oﬂe&:ﬁ'@é{&tlm l@nEl’e@J sufnﬁa@{"allg' lﬂ%v@lﬁl‘ié Y sgrﬁfﬁglllt%tenal removal
o ioh ! e e 0 s eSa u
f th atioh 's@ithufe (B %Dgg"%’ﬂ)@% Xh OPERIng gmﬁl X (b aw %efd s[uﬁlbthat a sufficient

sem conduct or devi ¢
amoughiof frmpiiegratssel 19gEmay il be maatarne«é pigkin the ectivpregiom HP31 0 PActitidar when SOI

configugatipns Ghrel qondides:d 2 €bri ex@mB€ Aireasl WGE@Ess bEFd @ﬁlplat@ %latenal at the bottom of the

openi ﬂ)@ﬁ'nﬁy nﬁée frdl ﬁ)}ﬂonleK' l%p!o%k\%%glxn$me$emglg§ 1§ |cate§ Fg dapphcatlons In

this casse aq'h%lc% %fz openi ng
on % §[&] o ugiforpitnof 4y eehrepestd 0 may ‘I’Fe“c'éit)véﬁ Ph dor ippave, using the etch
and the characteristics of the etch process 105. For
exanpl e, a highly anisotropic etch recipe may be used
if respective lateral portisons 103L nay be required
for the further processing of the device 100. In
other illustrative enbodinents, a noderately high
degree of |sotropy may be selected in the process 105
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may al so have a high degree of etch selectivity,
t hereby substantially preventing a significant
woradosoieh2 renoval  of the isolation structure RBORUSZH0E016612
depth 103D of the opening 103A nay be adj usted such
that a sufficient anmount of tenplate material 103T
may still be maintained within the active region 1083,
in particular when SO confi gurati ons are consi dered.

sop 0k 1645 TPlcine a3 e o SRSty Dok agror g a comesponding
’e"a'f"l“bl‘ﬂ BHHPIBRE HEMteyal) 103 Next, MY'&? I (Qzheyrrein gigyre| I may be prepared for a
subszgthqse@b;g&b@na&ﬁma PRLésE akfdr @Xhsnple] Ebntatnmaﬁoni gag.ﬂsmg&rdgi tﬂ@precedmg etch
roced$d; remov - L OGSl nmay be
P e o bwnft%:bg;lgn%ft“gg SJéJE s ﬁ%“?‘ﬁ BOETEH 8 WO
2008/ 016512 PCT/ US2007/ 016612 stop |l ayer 104B to
defiene 1a sehanftioalin iBdstatesi thgsep@bmtuctaf 100 Rieringt Ldlepive e@GSial growth process

106, algﬁg whide e bﬂenﬂﬁ le’dlin%ea'lle@lro ra%%sﬁ:‘é&‘ ii:'véi %ﬁ anl é){'/o?%leujz 46%%condﬂctor material

whlcm’ﬁé%%hﬁndﬁgastalggml%d%mr alh)og wg rétBeanin%tanaF b()rST éepreéﬂﬁgéalﬁ%\ﬁased material. In
one lglésfr@e/f pzvxéodermnf 4 grmcgpcbwphmgpm d8% mayre fcgmarrpsl #®silicon/germanium alloy
having GNdeamadn@ixtuteNBtié &5 didbd ©B0prévideNthé Muﬂdeﬁﬁman hafdcfehstics. For instance, a

conceQ{rangﬁ §§gemlunmeup & gﬁ)eog‘(ﬁ?age? gorago&rgc gercent rfpay rov1de htgh internal strain, since the

-est ab
e AT B ¥’PV‘ PF é”t“?"éf‘l‘ee@a‘f’ﬁé [y pe N e A p—
structyre g Ethamatenjab 185 {rethe @be af i silitdn/gprrRgies Snatedif)Gthe ebrkdpbr@ling lattice spacing of

the r:l%dt\lm’ﬁrﬁ@ v R %%ﬁt@\d‘@é’na%l fakelck ?ﬂcnh@of@nehgl 4 [TNACTe um, tlg]xereby forming
.0 e.sem con
aco p?e¥s$ e s%ne%genalg(gxducpor al?o erSnmge0 ﬁ%@ %ISI 1&<Tn{g89namlgﬂlafeﬁél may have a reduced

ay [ OVl
band ﬁﬁi’tcé’F‘PadFd tpeHirons ap prhancpd eonductyityj mayrbetrdtpingd, rvdick maag |also be) provided in a

channglregion dtill 34 beafoimed ircthb afiv @ mtcondubter 1SS Q)@ﬁhﬁi\lﬁgt thd epitaxially grown material
107. WBEQ\F& @Jncel Q)Z inStinée anttgrglrg g@eqts%y fe x%hic%& a s& n%%rmafnum material compared

q ¥. a desir m xt ure rat
5 et il i 22 T UL S5asii ocheBisned oS sigfecrmanium channe
regior] ‘WS‘P%IWC‘Q a sificon chanued region bf comventfong) @dvanded trmsisprst O

approximately 30 atom c percent may provide high

| n§"¢<{~| Q%lumﬁ‘éfo§{h%brent ma ena] cpa%s?ﬁzsntc%e rirxf[@'ra'sléla tageﬁgga)%/ aé‘gfet tlm olv?'all conductivity
of the éi'&Pﬁb“l‘ regign £14! e H*{ef%?eystbeawquwef steinyrurvidad by thé mitbrinl Haftrey inet represent the
domina@ 3gpect|ap ist theecageais @ordéntiana® hdphﬁﬂﬁi %émnhdm:mtsﬂfcb@éemz{nﬂ% material is

solely%vfd@@%pmhm skrdh id &€nai gnh@én (ihLlP)g gnerfiaﬂler 41\ maé?l}{lde of strain

may be ne oga Pl%raht ar ed Lara Ce >

T Eoh t“#ﬂf? é'b§/’“f’5‘r"?ﬁ“n'g’°‘”%F ‘t‘i‘b Agsi %eer’@‘a““ increase.  For
exampéﬁ f vaé@g@emt@mmqmlmm @l leynsed Sihile gill ofj@ining dricteysed transistor performance
due tcstht in@Aifitd) EHahN i'dgﬁh mﬂr&fy' b ﬂm;ﬁldﬁaéﬁﬁ%n@edr ﬁ%%ﬁ@ydwmb ?eg;gi:ct to the further
:rocesglﬁpoﬁﬁggagiéeefé)o V\Eor%%am Fe ver'yah & Qm%fnx%\re?l car(l:cgr?traﬁggd}xa\glld'ﬁﬁlhﬂé%/hablhty issues

“""%‘geg‘?’a'ﬁf %’P?*’Fﬂmgt%“ﬁéew"e RS 6 naps v TS s forBFieh tprmeat silicides
after cprapj¢tipg the @8nshw it gortnhon@pint apprb@iate)sag irsuthtion Ry & ahPdhe 1107 .
Mor eover, since, for instance, scattering events may
i.li.con/germani um material co red
L S‘qp"“r“ 1k PP Erea e i e & e gerormed on e bassofany
aPP'°RE'6‘FI cRSBIser| maferiglgyin loden ot prpvidedthé mrategialSiol ihoding g @Edirad imiktire ratio. For

instancifl B Bﬂl:on/cﬁrﬁ@i lﬁﬁtuﬁeqmgleaedt a@prapncakel fbetQQdteE@sﬂDﬁJr c&@gérgtﬂm a respective

semlc&thﬁ:%gﬁi éﬁgl 1 ?gg}énsnl stran s S':‘Lg:fc?r%g é%)f)lg? gesztpprfgat%ti}at in view of the
further R’?ﬁﬁfstﬂéﬁgﬂ’a&‘y“aﬁf QEF"%'H@ G'@EP‘HP"PV'MM@C@IWWDMMCGW Hefglt, which, in
some iflingratne lemb@ijhadB, Rpriedehts hiQedaen He@hMeet) thhi@rrafBHdN Lo f helght of the isolation

structusetsrl@ Trhi, Q)Y)Lrg'?% c@XveLth)ﬁal g?ptrc%rc Iegllanylhe egh[@ *er@n%gs bel?wg tgﬁ active region 103

as“m“mlnF domlna t asp pect as I n-conven
roEAEn@2nd R isplation S'E‘ﬁ%"%t‘?za'?’ﬁé’e °gfrl:r°m?t9ﬁ o5 eF 3rdsast grduced by providing

naterlal is solely provided for inducing strain in
t he nei ghboring silicon channel region. Rather, the
magni tude of strain mnay bev one of a plurality of
factors, which in conbination provide the desired
performance increase. For exanple, a reduced
gernanlun1concentrat|on may be used mhlle stll
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In still other illustrative enbodi nents, the epitaxial

grom h 106 may be perfornmed on the basis of any
wa@p@sopisiat e precursor materials in order to pPOWUSE®07/016612

the material 107 having a desired m xture ratio. For

instance, if a silicon/carbon mxture is considered

appropriate for the devices under consideration, a

respective serri conductor mat eri al 107 having a

stra fornmed. It shoul d be appreciated

the "fafféf" “’?HP ¥ ‘%"v'v‘eiﬂ“ % s 'S°faﬂ?'t 7R e dR s §ass e@ﬁé certain amount of excess
mated@\,tpqyebe prhedednivbich miay H@Zaften \be bangyedtol chedh wistrdfac@pography of enhanced

plana’iﬂp rﬂﬂ:l‘ lhat:ﬁtafnhl' ém\hﬁ p@bdss 1 dﬁ'hth@ Raski164 m%ﬁléo\]e&‘ %Jh'él@Inl a}‘ @ppropriate etch

chemqst %ag geusg avmg %) ﬁesnr edndte%rﬁei_:l Jf Sﬁch ieffénvn% S'rtiégfpaﬁtltoe '\éf Flalerllzh Il(gs For instance,
if S'h%zge"vﬁw'gn '%: mlﬁ%wcy resgectemn sedentiveorKdl regipRsr wa calbsstablishyd in conventional
techdispeg R ethbédder elicaGel@hivg GiadriBe. a6 Jthee illubigiti endd3imedS, when a corre-
spon&nh@%h lle:nF ngl#‘l 9 Jo@ b?qgalltalnee thats ﬁlé)aérog Qe gwt r&ésare hlg% d]égrg'e of selectivity, a

% Cor‘rpensate or or
Sa°"g‘i? \}Paéﬁ"ﬁ'g(mb SRR 208550 163D PETPU B OTPIFEH 61 2 Thin@rey, for instance, be
accompliskadi bey| dedoBifingp respectivieemadngialg) krich of a pd1gmdr Sialtedibl] &1 removing excess material

thereflsb U@&) lr@li@bl;— Q%ose the A F4GARE Still cg\yeﬁﬂlg ffle E\?tgﬁa@i(ﬁ Q'g(?éeﬁgt% ? g iespectlve etch

proc %g( may Bc'e e %f'mteg }‘or Eﬁma(_)‘”\l’ég gme érE:FI? lOé,ewlte{)eﬁth% gﬁtﬁvl X(?? xgaﬁ'miﬁﬁlgbly protected by
the °rﬁf'a¥1esrﬁaff5ﬁmmqteral tin thisepiet aprprabnegt ssiptvitpbaseses the $@6ficid frgterial and the
etch gk K 04 Ridy 108 Ve MResERPBVMETE, as Vlb&rnﬁlteﬁala RaveR B&Q@Fabﬁte@.h eetté:‘hmng the process
undencaﬁmiégngy Wﬂl/r thﬁ re%gg op ﬂn\é eQQ nﬁaslg?o% arme ngrdo%% B% Slarll_anza%on Igrocess may be

select|V|t¥ respect
perfofmprd a3 fegiously desciped, evam gay H?a?ﬁ°?1’f‘ﬁ"ﬁ"§d ©B H§ibgtiy efp, CMP process and the like.
Consequenlec the \fertise lpwedssing fot mbtance cthp gste paemigl pro@ss, alaly i tehgeformed on a
substhrifialfPaaetdeRnal techni ques for enbedded

silicon/germanium materials. In other illustrative

enbodi ments, when a corre- sponding etch chem stry nay

nofiews 14 sekpmatistlly 't'%mtesmsepmw@e detiee @@ & 7 fordheh pdylanced manufacturing
stagedefr @@sigbr £ BCoimedl iy, and abS@Cthé fattit &Emﬂﬁfdﬁcﬁ(braﬂegl(nn()b:i comprising the

semlémw) mﬂa’}él Rﬁ f]‘ﬁé‘ %Est&rol s& %X?Ioimtpn% gﬁb%{e%:f% e formeg] on a gate insulation

I nstance acco

over TR A S 5 A0 G 37T i npAA S8R A1, Fapmore  spacer
structpge by npygpedrmed an sidetvalisiofi the githelecgode 199 arsigesp@tiveairaimipidysource regions 111
havin@X%R@@ it RTRSIKd Ttkhl WbahtGorsilid hby &%ﬁ{eh AOtht B@ivOBhfdoh@ctor region 103

and u;'uQZ.FO.m%gee,gzénsmma{mﬁr?ﬁj'Ve etch —process may be

or me renovin e nmask 104, wherein the
naterlal 107 may be rellably protected by the
OV &hd ynicagustac ddvice D@ bs sH@WvE(id Bigure 18 nafibs fEr@B8& accdrding to the following

proce:E?sEﬁ3 nﬂrl:Uﬂ Q@ gr ﬁﬁ]’ ﬁ\g trérNdeIyOf hﬁet %ﬁlexnas‘.t h64 Saargé’pszb g& knglcal do gant profile may be

csofffily “?e oo Rt o r“r"aWé‘hﬂa\'feepaﬂw?&ﬁmw'@wwwrmeﬂ 107 s is
requiggg, for ﬁ‘gusﬁmhw”e@ee@par@ pabentrations Fat exatpleoduring\fne ewitagiblezrowth process 106,
a certhia fadd Wkic H‘ﬂﬁnt%ﬁ‘dantl‘m&kmgﬂ&, mé‘lf'boﬂﬁﬂ ruQ@ e aﬁa?enal 107 in order to provided

specﬂpJ V@é?la({ohl%%t 1l r\?\ﬁmr@(’; Qv%gﬂ?m a co#espondn%é) cqm g;[reant f(ﬁ]c I‘ e%n gnaes})é/ egtabhshed on

the men@egrggnag}yddq:Sﬁgeq 'W@"m"meﬁuéhpfhyf capeﬁearfymppqqeq:ate implantation
sequepgeOmays Sk grforned th NSHBLAE abe FdqGireg atedicplatidpait ndoﬁ@m&ftleﬁ Bfthin the active

semchﬂMctblereQSﬁ fl@r nﬁdh&’xm @e ap%hk%%@&h‘ ﬁJ io}{:emhgpﬁiﬂrc %HE e¢1ts the respective
e 1d sche t| c{'@\%‘%}mt ustrates the sem conduct or

"“p"“a‘“‘%“é’é“i‘é g4y ‘Ff E'ﬁfﬁ'ﬁ%véb"fﬂﬁﬁmﬂ TeikUPs wich %‘f%fge be used as an
efficignt mpiantation ulpsklsé@smsotefco pihrercievire mRidnsabely @s pthe teaptistarcregions which may

requir® QAifEAtl tipd 6f cha@gl &ﬁanloa'h&&mr the EQQ n‘Iah(eIOII %Wb@ %QJJ&I grls previously
descrﬂ?; o%rthe%d-ther %gceg;pn? rgrn%lr&%e con F:u%crl d p1, ge Hassnl’s?I £ mg%ﬂg lsre%;gerag fﬁtycularly used for
fonmw.]reﬂ:ﬁctg%ﬁgwt dopantyyia agattvent@p% gwégatg_gyg Nextoths gate insulation layer 109 may

respective channel region 110. Furthernore, a spacer

structure 112 may be forned on sidewalls of the gate

el ectrode 108 and respectivue drain and source regions

| 11 having a respective vertical and | ateral dopant

profile may be fornmed in the active senm conduct or

reglon 103 and thus also |n the sen1conductor
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required for adjusting the channel dopant

concentration. For exanple, during the epitaxia
w@e@siespr ocess 106, a certain required basi cPADPS2I7/016612

concentration may be incorporated into the materi al

107 in order to provided specific well doping, if

requi red, wherein a correspondi ng channel dopant

concentration nay be established on the basis of an

t.e ned | antati on process. In other

be ﬁ%g]gég’ RJr%.?Nn appr 3 '0 r i af &m %‘ﬁﬁt YV i2BROPrEs feRasitien teehpiayemay be used, for
mstaﬂgr f“’B?"n‘é%I nlaﬁneg §p”émay a¢t foimean Qm?qunzed natie¢ bx@ea{vmdom&ﬁtypxcally be used in
convemivo silicontbaed CMAShedAniflee acti ve sem conductor region

103. It should be appreciated that, in sone

illustrative enbodi nents, the respectlve i npl antation

pr JCELYaNGE theigate Msvlatiop Jaxer 109 mey betfermeth by any prprepfiate atetind, such as a high-k
mategiplc WhemginsdpprbPdatea¢hoiquesmne avilable Bethe!psd a for &ﬁmm@ﬁlfe' thE: erﬁltlatlon layer 109
on nha?%hla Mka@ trla® Mot TR rﬁ@veaémﬂg oatnﬁ QKeseP 'iegﬁ'{uﬁxgs ¥k alsc; %9 a phed in the present
emb 295 her  transi st or %%lon wh v “Feduite

%’H?ef"er ent oL OBF" CHsIfPAtTBIS PRy, beeesk eugh t“%P"‘CW h’é}"@t@ﬁ the like, the
°°“eﬁ9é’§‘|?<'"8m@"ﬁatyf"t$éeq"e¢m wey| bakasédon psighlisied sbhhiquebefsCibintiCHiddéctric materials
on a kili@nfbaded BiRhnep fe@icR §Sisng ﬁﬁﬂﬂ? tobtﬁn ?Q?ILIE nﬁ@gce%tv{egﬁhp‘?ﬁ{m%l region 110 and
the ggt: ln@u]fﬂﬁﬁ' Ifd9n %"]Jat_ﬁ%g]lﬂ i Cll&‘ %atp g Hne% yélai Paécﬁio atecﬂ}[%o y be gormed wherein

th Ires eCtlve Opan S In a

e matepial 17 \ind fREs? stabferf@nﬁgf:ge i lﬁ§mera:flpsgppv|e agpeqdinieds, amjyon difkide based gate
insulytion 200870468 d RCWI IS0 7D A6 GibR: d2@il fwath TeElendh & BiuRes 3u83b. Next, the
gate SI&JHRdd id8ur§5yr et ﬂor\ﬁ%d %ﬂbﬁkdﬁagf %i‘ Well- ]pﬁgcp [e%nqtues r ins tapce comprising the

I t1on t use
depogtﬁo[r)i o?a agFm%rra ﬁgvdﬁla terfab rslluﬁh aﬁpoé)ﬁw[;wmi sz ékenfi‘fl?%f‘é by an appropriate
pattergipg é’ CHh I"E’f‘fd'ﬂﬁ?d"!’%‘i' it driphi @nd gerdteshmiques O ITheBdfien it drain/source regions
111 neiy[be definedisyS @plarktivim ipﬁﬁbrﬁuteﬂdéﬁﬁu spe€its, wx&%@@&ﬁdeu&ﬁ‘&a&ﬂ&cmm 112 may

pmvnhmyipﬁﬁorﬁ% rl‘lg)éﬁé reg&l% d%ﬁduﬁg € re?’uxrezf %m\Rpl xllt,yaiﬂ ﬂ:r;a% rL(I:a?and lateral dopant

uc
P’°ﬁ'§8{a‘r§%ﬁﬁ'°%ft ity %é‘ﬁ’m“cfﬁf@'g DTS 5 PRY U TR OnGEaUES, such as hlo
implapigtionfand gp Agerpliatiominplaniagan @t itlenikk,ansraisb9 per@dimed as requlred in order to

obtain Ve edebiatl Schirkadristt8 )or Rt drfcxigra{rni Q@Jr&evﬁsglg%sl gquzslé‘%{ﬂg torl?ee appropriate anneal

I b
procc B b S AR, Aot G in s o AP EPYIE P BPebreseses, may
Pe'f°‘i‘fﬁ9 inudey, taaqtivate depanggdn @F Hiaip@nd shutce rt@nainid atdiasol re-kigstallize @mplantation-
mducgU:trlthfipm?iﬂéLh ﬁltgthﬁf&fowf ﬂibtoblf‘idttﬂﬂléxcﬁﬂ&hﬁﬂ&:@ss%y b@pé?@l%%d iPidspective silicide
€g1 I’%% al l'k& % We rce region. n
e raterials . on apsn gelld%geg Jé%e 'ﬁ]nan‘ﬁeel %céslt'glna 4 §e gge glggtrode 108.
finally obtain a stable interface betmeen t he channe

r egerensuerdyp teertehnsistérd 5@ sbe campsist ¢ sediicodddBror tsteriat 17| which may represent

any apirdp@inite inlatetisl tshdnt ds%ﬂ:c@@ﬁﬁ’dnﬁﬁﬂ%ﬁhun@&eﬂ?&' 6oRa36H and the like, which may
he material 107 may

proanIBat]e.afyﬁrganagBSYralpqn thg cgengél rtEFeon lﬁ 8 wdrl;lﬁ é‘,so PToiwﬂgng ﬁil"i%‘@ characteristics with

e natrv
resPecéfﬁ) 8’ Ig?‘rﬁaﬁ'feé scaffering) bapd, gapchnerRy ans the bl Fgaex@mple e fegiertyn PN junctions
111P maohayey sibstarftial pogtidn aimt sifbrmed @itlle 86 miakkasgl 1on sd'ﬁﬁz[t%e@%ﬁ‘éb&ndmg junction
charadidribiits nBY B RGBT Resibiled B &5
" elrects rode 108 xrr):;aly s'Eee f{ér rrérg%é%q? ﬁggﬁ%h ol '?ateglaF fin.

wel | - est abl i shed techni ques, for |nstance conpri si ng

t Hidsurgy gapqggqqapgﬁﬂy dfusmsapm;egmonmter drxice 160 mbrﬂﬁg]ﬁ) a further illustrative
embodiméng lin @hich Belehmicasdufted sy ld?%? beREndA dle' bg% oé‘ .0 lnlnp%\ﬂﬁgon process 113,
In sonm/llllﬂn'atﬁ'p Qﬁe&?{%e%ﬁsa h% Pmptlan§¥l rt %rﬁce?s lg%%lsazaég lc#rﬁlércgralrlfeérmth a selective

advanced
epitaxial, erowth prgeess d@lﬂbé’ F'@@tl tynes of $e"1'coadun'ayalb>es grefto beefbrrited. In Figure le, the

devicej 16 mayi¢oimpgisealic B30 1 @A tvhidk MayRpae h d&ﬂ@ﬁioﬁﬁm oM LB efivR Semiconductor
reglon3l|0§’ e".‘ﬁ"cl: ﬁﬂﬁgﬁ&mﬁ% rpllj&:t:sg rﬁ3 %g ma orlgedo sulbi ntlalpl fa JP9% &mperature the

| sking.re
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of the regions | 11. It should further be appreciated

that any other inplantation sequences, such as halo

i npl antation and an anor phiizati on i nplantation and the

i ke, may al so be perforned as required in order to

obtain the desired characteristics of the drain and

source reglons I11 FurthernDre approprlate annea




Consequently, the transistor 150 nmay conprise the

sem conductor material 107, which may represent any
wapmsopisiat e material such as silicon/germani UPET/US2007/016612

gal |l ium arsenic, silicon/carbon and the |ike, which

may provide an appropriate strain in the channel

region 110 while al so providing respective

characteristics with respect to charge carrier
com?lg% ?‘g’g&g%'{gl teeggl%‘\lgn%gct()erqgcag%ﬂ a t?qle:tzagl%fflai;k ﬁigeegaotéy lecJ)\ire}:gPJerxemtlon of a non-
silicgny, E&ef‘&%t“P)aIa'"BBY PT%HC th§adesired strain rand] ofbiet bliarctehigicsrmpwoprale implantation

parath€lers §u thelpadcess MES B G He@SGPONEbaEGd b RE bdsRdf s1mu|at10n or engineering experience in
ordepta%l:d%fag e lnﬁIeheﬁ %W}imhﬁc s%rnfcox?dugf‘q%r re%ggﬂ%?l I% l@:f\é 1?_:1 é]tﬂ)rgcarbon material

nposi t1on
is °°I"S’ e"*@ﬁ%ﬁf&ﬂ '62?’ “37 SPPPASt ey [0he reatstiverntar cansentiiph mey be introduced
by the pepcese ¢ B pj'hqqgn,tagdlepnﬁlm 4 presambrphiggibd Adplavi@tionahdyd | bEFRJPﬁ]ed prior to actually
incodpBratiai tmatﬁaﬁ sp%@i@ﬂ aR BQH%{BBd.QLASO YnatkiDafs ﬁa\%g Q%FL govm%nt radius compared to

SIS of I tation rocess
ge'"‘t“{]F Q‘? aERs Y h‘%ﬂq‘t"g“% s P! %W&Wl@hO%ﬂ@é&sm&lwtm may be
suffiﬁw fo‘5 échtqvpg éljeémrpq/cher@msn@d Prigrithoraftgrahegigiplamation process 113, and priorto a
respeeﬁ)vet aean | prcg:E@V\InhsoﬁfeOﬁJﬁir,%'Sm)é‘%oﬂlnferf@ rtﬁ@?eqtu)‘ege&arglfel dopant may also be

intro € I no & grelif-loan [¢} ona m Ay t
¢ &%Eﬂ ﬁﬁmagcat:tw 84J) Y(% 5‘] h ]L%g-ﬁ ilaglfzatlﬁﬁ Iﬂ@}(] l'?.fﬁly in an increased

| l he %(P conpri se
mplan, )?68% 4ni rl’alé%l I]team dbei appregipted phat a spirgspongding jpya=amorphization step may be

perfogrpad suendiat @tsoecified egrtionof 1R3semSbiin@ort igor 1P| tba imlaMbhined in its crystalline

state | pm&&&sﬁmﬂgltge mcopcﬁ‘:c@le{llfo?rl@p& tﬁé’lgélg gp{hl: %dl%taﬁ%n prgcess 113, the mask 104
ant I on nask

r t
may %er OVI lé e ftui]her r%Cref% néfnaée °é’§‘i'"§fd WO deﬁrg}e% Uyh reference to Figure 1d.
si gni f| cant |y reducing the process 11 WO 2008/ 016512
PCFigUSZ@@afeﬁaIﬁﬁllyzmusﬁl@ﬁiph@&ér‘ﬁlyonﬁ\Q:Eorfd@\ﬁm ﬂﬂ at:&gimg to a further illustrative

emboaﬁrm\tc aqR @Hﬁa@é u@.-'erQM?r%QcZor dg\qge P mrrg r(]:orhpnse a %rsgo}‘{;grgxstor ?JOA and a second

w, gance tration non-
"a"s'étf’ré % P & U TR B B8 in SEosdpeeawith oehefthe manufacturing techniques
prew@ﬁlar@@pm with ceferengg(or th traraiser il 70| Tk, adakiD Bf thp AWRARILIDA, 150B may

compti¥a fefpectivé %ﬁs%ﬁctiult%SalWM oh@ lb‘ﬁﬁ%sﬁ%m@ﬁl @hl@l?g'e g«ﬁeckg &0 as to individually
enhalp,ég'ne?er%rmancem'ltl tﬁ tlrﬂcr)lﬁstgr%,éf gq?%fg e:%(afwe)l:ql q?g%remclonductor alloy 107A may

to provi
represept 3 %lﬁ%fﬂ@pnquggr materialDfar eqhmcmg tietpari@mance bf Brchannel transistors, while the

semicgnduttoatloy H07BOMyIFEir&ént &le mateFialGd S NARInRI uaifitoP pfn' e cab@ the materials
107At hﬁBSﬁmbg QPQU&JnggllyQLel SQMe gygz where %Sge%t%%ﬁ Ith\tlz %oncgnégléonlrit? may be adjusted

difrerSONGC centrati on na I nt roduce
i er\e/\?né n orrqer tg 88?1{1 dﬁ%&ﬁn&, deg&e F?f ger@ﬁﬁarnﬁﬁ-ﬂmzraqsf Cpnthe transistors 150A, 150B. For
examﬁ;lﬁp\ylgntfmqn@nthmpeb@epeqtérms NETA,pIO7B ront the BaBfs Ulal $¢lective epitaxial growth

proce$sN @6HeRDVE adcbRd shidheus %rdggfhé ﬁ@ﬁ’l @‘@ﬁ:re 1)) 91%;] EJ formed co monly or separately,
where%ppﬁg'l tgn:r‘ '?Jsﬁ'equZ%h?crtﬂvé" ﬁpslmxngv rqD Ce: coval efnt mre %f tlhe transistors 150A,
e n‘gare ] ¥ Pe" PRE 851’ 6 PRTE TR

%{f‘? ts'ﬂ < TpiouiLaRInE BHkedied it bndesieirsd I09A, 107B. Thereafter,
a ﬁaanrpﬂ’m:gtt mask mEipe BBy bs uked Kot ifiRing tHe Qon- ﬂﬂJm r@éé!;sngmta B&vering the previously

filled ﬁ’@ﬁé Jeﬁﬂom%ﬁ@é.&{ R Lt'hgrﬁllusank'pgml;ogxmgmf an gpprolprla € ma%k rc\Féme may be used

ant.atl on,
when ITREB0 B i I0TR 3R i by Prissionte besisatBosommmastiptreocess. In st

other Hléa@p‘feee@bgtham pnedd phzrse migenducdr atloyls 807 A, N0 TEOALCKRCForinia Gn the basis of a

selectivé) €pitasidl ightvtt &Qde&ﬂavh]l@ the omn@ bﬂh@tﬂat@g‘sl l@ﬂ@llo7 may be formed on the basis
hi.Za n._an increase

of an %ﬁf ant a? mccaer? uur? 9 or ki mcess u'tlg EREAYY trecrhithr SRsepuenlys high degree of

ﬂex'b%ftycb rnf"égpwmaﬁiqagngmeewamm PHtEEnsigT elcmems maybelaehieved.
performed such that a specifi ed portion of the

Sem.ﬁ&ﬁ-i iR

in the ']\( ! itrp{orsn% %?1 émveflt er i roT mrer? ec{ ‘ﬁemeéaéf’ﬁﬂ%'%en’(ﬁ%}%'tsd?“ may be formed
é{? S'SS?'S 69dA°R Whenpg additiog! 'T?Fésel%ﬁ‘l‘“&\’ﬂ"&ﬂ ip Frapired c &nssill other illustrative
113, the nmask 104 may be renoved and the further
processi ng may be continued as is also described with
reference to Figure | d. Filgure 1f schematically
illustrates the sem conductor device 100 according to
a further illustrative enbodinent. In this case, the
sem conductor devi ce 100 nay conprl se a first
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sem conductor alloy 107B may represent the material of

an N-channel transistor. In other cases, the nmaterials
wd 008p1650¥ B may be of substantially the sane tBRQEUS2007/016612

wher ei n, however, the concentration ratio my be

adjusted differently in order to obtain a different

degree of performance increase in the transistors

150A, 150B. For exanple, when form ng the respective
embm&{glxr?éggctll? Z AeSSﬁJ'QJeﬁzgg ltlc?A ?nggﬁ EE: of beaprév ‘%gg‘té‘ﬁé{‘gtﬂé’ﬂ'a‘ét’s‘he same or a
d‘“"FH’éﬂ&;j’éfﬂ"ﬁgﬁ S‘:[%?SACPG'M"@Lﬂnéhq @ydwym@efoﬁmmswmmm y150B. Thus, the
provgg sfap arpedpeibty semmmhflétbr dlloy Rich B¥'thd Mo ID% RETH i ViR respectlve channel regions
ma fﬁ&&l{l &)n%me& @i Qéa‘i}}% epLn
the);e L in yhe transi gt%rs 15%”%%%%8%“5 Y e%c@S'égb?ase the performance of

V\f] 1§"f"ﬁé§ °Gt her openi ng may be fllled with the desired

mat erial 107A, 107B. Thereafter, a further

ap WitbRéferadce (o Mgies r2§‘-§d| mhmﬂuspﬁwy mfn{%ts tvhi rlobvri:g déslgr?bed in more detail,

: cfill recess rin revi ous
in WIF?%FreeJaatergpco osition.wi m he elixgécgndaﬂd tehf pma&ﬂ% Fourc)e/ regions may be adjusted

| active sem con
separptely incqrdes tojpyayidg ﬁ%ﬁﬁeﬁﬁmbsl}ty Bdesignjng thorirsistor faskteniségi Ne
may be used when the r espect ive material 107A, 107B
MBYn ﬁ&ré p2 ! mxé&ﬂd&ﬁﬁdﬁﬁ bOQO rfi) y cg gnsle qubslr a%m{e w%:cg ﬁrg)y be defined

n st ustr
an acp¥e iewg:orygﬁ?rcxaﬂ%%({:!cﬂn Lléﬁ l|>a6|§ gf almctwi WB"?W"W £64 nWith respect to the
compggents B, BPsand 2% thg sangahiedd apply ae prietiasiyaliscugsed With rglér@@E®She device 100.

MoreWdet, lug sthiBoralii@200 %eexgiseé Q%n 'IEL gﬁﬂn@tlt §051 A Rer & chtwgl rgr%ve a certain
r ocess su C

amou bas mn n

ouh e Rkl e U5k Sy B0 o ALk ot b e e, 1 shoid v
appregjatﬁq glﬁt ﬁg@qeeé'e Gfch npqsle mab ibg |Pt0yld1=<h atiopr pthér digeitd rpgiambapt is migscribed with
referehdego phe mfagk 1I9AMCEgWE 14, irowisitSd @dpe@ive MBteriab rafidyal bﬁy not be desired. When the
etch ﬁ*&:@ﬂs Qyﬁﬂay d%ﬁ)plllge aliéﬁ‘ El?rIt ggecuén@ »\ﬁﬁ)lr;%esrécl Jaghse 1so§‘ilon s%rucjﬂr& 202 the respective

etch roa %nt S, trheS leCt Ive net
B PO TR R Gan S E P TSR TGRS ek v b sppeciated s,
in sorpgyiffprptiyn gmbedirpmsathe agive swTi@IBLiov fepipn 263 Mm@ (dide@@d il dlater manufacture
stage 8 firstl foraidg@ke delited S&ﬁn&%&d&@)r alib¢ ln\IQp &&ms and subsequently forming the
1 t t d
lsolatP gt‘u%%g 9(9 ?% ggecg 1ve d)?ﬁ égcgg maBdfacr eggfeugggyv %‘R%P% ﬁts‘?stfgvglon 203 may be

over |l ayers
remoygd down 19,2 specifigd dgpth by ‘hﬁlP"P?eé?r?@ﬁ P"dtsylpewe'fﬂmamwtpwé Pocst magdw performed.

dependi ng on the conductivity type of the transistors

15ﬂ@u’e i@%emzﬂ@“ﬁt nllsgi}gtes &E Qé/rhn?chlg\n:t ? de\aa: %)8_}1 orp t&%g%l?pletlon of the etch

uctor a such
procegi A5 e‘g SCEiD eep'é‘ﬁﬁﬁ BaPhy RIS, ﬁa‘yh“s'ea gpFedcsemifopdpctor alloy may be
Se'“tb'@nﬂ?n‘?@dd Wit 4n qpeties 2034 ferimed dyrihe dergecerigeachipsaBss S05. aor example, if a
specnticOsemeoﬁd'metbr Iaﬂl@r G?f Q:e]tc hﬁunﬁ&“ﬁ)? labjldtiag r@sfpecntré'] %J:&&H&E; 'oY Qhe channel
nau ) re a aemaer erl]ecg Om (] na C n
cond ﬁ\ﬁ?%hﬁ& 95%& al 1 ﬁ/ b§ \;3‘ 'ﬁd 11:1 g a%gogf er- E)egH 5 t{q ?.mquéng a desired

lustrative e hOW B
strain a‘é‘faaﬁe'i‘sm Ui B T20 FraY Eﬁrnesfpwémsq depasit thafdesitedmargrial composition

tailored ffiernirehanne ghapavtesistids. t Fue irdtasde [in &dick iBBUEERnbBYMORS itHRY bd &dvantageous
to PrO"ﬁdf,l ml%lelld%etrﬁﬁﬂﬂr &gie)g Ilrv}{lr}]!ll ﬁm&% l{)%g%rg{algy% g«%ce%mi}% %qe nevertheless a high
degreq ﬁfger('ésc r TSP EeYe RAMEP e dired ip @élﬁsﬁeﬁhﬁlﬁ?'ﬁﬂ T§RigN- c & this case, a
siliconfggnagiyin reatania Having ep appriopriatexiorce@Brlion miiovey baklemisited@yring@he process 206,
wheretiedehdialy, théproa@ssl2doy ﬁaﬁ&iﬁeﬁ&ﬁd@&tp%loﬁs%gde%b%%thqgfe&rtl@ to the device 100.

basis of a respective isolation structure 202. Wth

r espect to the conponents 201, 202 and 203, the same

c iU 3eehsmptcplnillusyptes; he epstispndticietdesise 200,i b nherfadyaserd ananufacturing
stage, twbertit the eapecive opéithg 200 mebectilled vliea Eeﬁfﬂoﬁdﬁ@ld#&lb@ﬁmaq{awhéthe material

comptﬁ?ﬁ@rpﬁ%utr& 8fa alaml @E’Qh ﬁﬁtt? %9?6&4& % ch;:rg uﬁt%nsen?a%u!lfac%ur%g stage, the

device zeom) e a cert aln anount terial
S FTRTE P §aegf TsiTod 08 %lgchu biie( 'efa{f’eafdw e terddian) layer 209 that

line. It should be appreciated that a respective etch
mask may be provi ded above other device regions, as is
described with reference t1t® the mask 104 in Figure
la, in which a respective material renoval may not be
desired. Wien the etch process 205 nay conprise a
suff|C|ent select|V|ty mnth respect to the |solat|on
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i solation structures 202. Irrespective of the specific
manuf acturing strategy, material of the region 203 nay
wheoosnersoyed down to a specified depth by the PeDUSHS7/016612

205 and subsequently an epitaxial process nay be
performed. Figure 2b schematically illustrates the
sem conduct or device 200 after the conpletion of the
etch process 205 and during an epitaxial growt h

sepaggegﬁ\béae r’ode {bS %mqp c‘i‘l‘anneelS A e e étﬁneorg\grégt ﬁ(ﬁ;ggl | OXown a correspond-

1vely e 0S| t'¢€
ing ‘reé‘rcﬁ‘e‘&PPaﬁ rvmfi'{j ‘P?Yebepr@Eéd'P Sic) Se't"ewdmmd%@ 2095ind msrchannel region 210 in
accoeka:n‘p«ht@ devide rﬁ]unrﬁﬁlﬁ@] Furthesig, Geﬁdéi@tnﬁ:furﬁi 1|201§6y miaybnh&i on sidewalls of the
gate Eﬁaﬁéhé ﬁﬁ afup& caﬁ;qﬁé'@}el- f‘lg' n(a?%p Sr%g I:ié/d%o G‘E?t%u?%at! elecégdle ?&8 m:gl be encapsulated

Cti Vi
by 5 AT e AP ISR TR SSF MR EPstagp an cich ambint o
a cavitlyetgh priogess 248 dhemder mdormgesperitive redeaseljagent Sithe®ncabiaated pavklkttrode 208. It

shoufdr &%ﬁﬁcnﬁ&ﬁ&%ﬁeb@ev&g H‘g%ﬂﬁ.ﬁy §c.oreﬁ§bl)t &véi&PG&Sé t‘.or;eg})%ndmg titch mask (not

d mat faor the channe
Sho“qﬁgn érg "er prsotelmcsese(é ‘i rﬁ%? 3%8’ Ihf ﬁtcg SWB'C’?tIZI'ﬁsPP%\Tge‘Ge etch process 218,
expogRpaP IR the matesial ﬁ%?% abé ifreRrires mglerial of the ngmpjniog sephizorgductor region 203 may
be regiolddcon/ ger mani um al l oy with a noderately | ow
ger mani um concentrati on while neverthel ess a high

degree of tensile or corrgeeessi ve strain may be _
r e%ﬂ-’i"f"‘e"d1 fehematigally dlustatss | ReeseBTRIRvEPT AvisE GAO aften thengompletion of the etch
procgsy 8. Hencg,d regnaetivg @echs v Wamity Rt 2 hiaf|be [ferved) @ithiA the material 207A and the

semicRIcOP Irépfdn€208 0 NG &RSuiALd BfprdcRlelt QhatRiYe m%thd&pﬂg' 'réc@g 219 may be selected

mde;gﬁ%h tggeépercto&)eagalcgnes %fr el’ﬁrhe gaggg&oggrtgﬂg rwéét&ﬁ, 1nbx§zacd flexibility in
adJUSWT& the r\/@'fuéxll gﬂ\é@an@n pE@e dkapnet segion (210 Fadefrtee q;gn and source regions still to be
formgt horatampi| whenithel wRicsl Aib@st profe Sﬁﬁh@)&rbﬂmﬁl%gl&%l) Qﬁy BO®rmed on the

bas:s'd? tid él%t.kb?ﬂ.mﬁﬂ‘é%}?ﬁro&@%a&t lﬂ[n] B‘%{e F%g cdnc%"ﬁzetlon may be incorporated

4 h'?ﬁ JO peni ng 203A nay

uring )¢, PROSEY g@{ 8”)(‘6'5' P Ity e'?fﬁﬂmﬁ'gﬁfpﬂ @f the donzpicapdgeniyation may be controlled on the
basiscafthroeitht fapth and theedpposited charcteaistghafoeinstaregi i@ respéctive te@ograde dopant
concéh@atfo nfaR de reflied h‘l&rgmaﬁﬁly décﬂeageg bver m%@e‘athu BB &H@sggndmg recess 203A

may &ﬂ?ronge% g r%ﬁ%gcn(gi crease he &3{ aé% t%aci?s?ﬁe }cognggn?"gt??g rdurﬂgghe formation of the
semiqofidyctor ?Elsy YW Armode epres!m lmvpmm'e@ TROEEOLRE th dqpasiton@wcess. Similarly,
if a spdvéficglrtsbole [dembt io ebqui0,8hd fequilel BépamitanBmiatisegiyos 12c];Q>orated at a specific
helgh’t:HlErtnE Q}ie@ﬁ&»t:o@%n%&?su nghGlin be %M?te@ thggJ go?r%g)ﬁ ndd ing ad tion of the channel

rtical rof |
dopant é?h\cgnélﬁtdcﬁn A ralr;? g gqcswxphﬂgd Qh&e fkﬂlé:e d?‘PaHﬁ@PY r'ewn@ﬁ subseguent implantation
procegtiptdefivingtbe dpin Anddbewteregiore g Afterdormivig she réeess 2 e rhadévice 260 may be prepared
for a FNARE EelcBilivelbpitdtlalgradad Pidt¥ss 6 1%91515@51 d&fed telR VR LSy :Qfoy 1illgﬁprowdes the
be

dat 208 and a capping layer 217 may
mlmprot\?/‘llmd’J %%é%&t at the gate el ectrode 208 may be

encapsul ated by the spacer 212 and the capping | ayer
21FigureQe bdhenanically ilhistees te\stBieord0dior [HBY(cd B0 @A AEREmPIELIoB VS the selective
epltaﬁgl(‘grbmpﬂogeg thQifeby ﬁm\%}{é LXCCG&(!CJQHIEBI%Q g} §O7JB o He sgmlc%n%uctor region

l:o ctiv ad] acent to the encapsul
203. Fo4 e’“’m '§c ??fﬂ‘é“?{?%‘” "Py Z%Wo‘myobebfgmﬁﬁﬁ?’é‘& Btesy! qoRppsition providing the
desm’@tSFre'rl cmieeém e jersn ghenggnrigbchawtterizti¢syand theestraolindycir@ mechanism may be

realiz€Dinl2QSHRaRAGHIR th@ﬁeﬁ&ln er( ﬁk@houkﬁm Drkcidebl R4t A8 Entdrfce 207S which may be

s B U 1 e S0 ST S SR por st
be fopmgd 1n,élteeafc}n§| regwgnm not pe plwﬁqap@daffep‘m by thg|interface¢ PQYS. This may be
acconiphisiRtl by AprdpEsTEIL Etm’.dllk(‘gtaﬂﬁterﬁﬁgfsﬂ Bf 0 TtddBYe 200S wieREéQ o the gate electrode
208. E‘bgm&cg‘?ﬂﬁ&ﬁlﬁ%i b llL ¥roln eld%%tarsﬁlg en?ﬁe%lﬂ%u%er‘rg]gte%gpang ?he matenal 207B is

%T 200 after. the conpletion o
provicefgas ﬁ—ﬂhcc?é’c‘“‘éf’“r B #7 \?%Vaf“é@@%ssb‘t‘ﬂi‘v"&a‘(’/‘fht vsmgo rPagd Ei’@ and scattering
“formed within the material 207A and the sem conduct or
region 203. It should be appreciated that the depth of
the recess 219 may be seleated i ndependently wth
respect to a thickness of the material 207A, thereby
providing increased flexibility in adjusting the
vertlcal conflguratlon of the channel regi on 210 and
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basis of the etch depth and the deposition
characteristics. For instance, if a respective
wO0 edsogisazie dopant concentration may be requi PEDUSIIAT/016612
gradual | y decreases over an extended height, the
correspondi ng recess 203A nay be provided with a
respective increased height and the dopant
concentration during the formation of the
e3P ORT P gl 2yt e ok, Vg B ot e e e it enitc o
°°'“BP5ﬁ'i"F aﬁ"P‘y in the ﬁ‘ﬂsltfedFa"qr'c 2t(hre‘sﬁolndwdl9piam ans “overcompensation” of the

s:llcﬁrﬁgq:tﬂndhﬁdl mitdial ﬁt&ﬁb\hhﬁrﬁdl EaEanb. QQWJ@B&Q&?JW tR€above manufacturing
sequgﬂ’ég %PW&Pﬁ%e@Fn aasuﬁlpdﬂ;a I'fl#1 wl]eh g%eq’h more lmglalg?uoa pr{oF]es%es may be used instead

osltion process

of °‘2:eO‘1’ w&&éﬁﬁusﬂﬁ"é"dﬁ’ﬁfﬁ‘ ?B’W"W“Fﬁ"é EHh'ﬁ?ﬁ@Fe’ thgmgigriel 207A may be formed on
the menclondeleative @mtamygr@hs Probas sxCdeaRipdd, Shietthd Mkteriall 2078BaMdy0R formed on the
basisld?&n mIpBﬁt’éﬁh)éec{u@rg:y Enﬁx‘ilﬂg' 2@ dSURSE YR erehdIRY tﬂpﬁrgéelssolq 3.

process for defining the drain and source regions.

After formng the recess 219, the device 200 may be

pr ePisly wsferengegte Figufey Ba-le rfurthet latratie egppdimsritsavillgroviteescribed, wherein a
gate PEARE Bydr @lay bOfohdd@n BpALSIemRONIGEHN 0OV G Hakis SHwedXstitided techniques.

provides the required strain characteristics. Figure

2e schematically illustrates the sem conductor device

200" SIBE P2t hEFTHISAMICIE Aeyife PO MR camprign:t pupatratectil thawingformed therein an
activg sgwkdndpta oesien 303 evhehymayr BV deineigbyaars @0Rfkh structure 302.  Furthermore, a

semiSRABcEoP Eltiiy@bﬂ Fnaﬁbé ¥med QéBini vk LR s%%ngwu&toqr?:%g %SIICI'Q@ the size and the

mateflaq com;a)sxp?noclgxﬁqggjsem cgt}cmca?r a 18;‘1%0 ndu %gerers}%g\n %Fcﬁ‘&n‘feh"é“h device requirements.
Withqrespeqt def thet qogippneat 3P hc08 rand 89%; she faen caterit lapplyc Baprgbusly explained with
referela@ foaibé @dviced 100Sand R0D. t hetherinb@] £ mMﬂWB Of BRE AMdteSMN IS BYmed above the
semlaﬁduc[o? %héyz ?&ll Lr{& @as Saugﬁr%g trﬁa@énaly com| nd elp % ns%g%gtgnglnbrk the flognanon of an

reciate an i nte

"PP"B’é"“e §ﬁ%j“§%ﬂ*‘8§'% '%?Ptﬁ'mweeseamafﬂfuﬁtw'@fmspet ojtlesgmal stability and the like.
In ogteiflestrative rprpodimentabe trcess pdrtionl GOVE! thayt ber GBfPESiof BiliEN so as to enable the
applikddBiC bt dMSes@Blishdd t&cﬂmq&? fdr @Jrﬂﬁ\g lhﬁhhtyhﬁ f@rﬁ'nt 1'n§(|?at1£gegi'e9rh &9 gxcess portion
307678y not be significantly affected by the interface

207S. This may be acconplished by appropriately

selecting a |ateral offset of the interface 207S with

I egpedvict 00t ey bg Adreddnafid Basisler pratfSes ak-PrevibudHledplsifed with reference to the
devnc‘éhﬁ)om ﬁfo' @Lr g&%]ﬁb Itlﬁ sgﬁl (?ﬁhlg:goq aﬁ(g' 387 §1|a | !)e (gn%g ?nrarg?orlldalflngg with any of the

e mat ra rovi
oo S AP i, oot o s of a el
epitayigl grrovih Progsssrg Aoy g@ appraprigte dépbetion neghnidué, \Vﬁ‘ﬁiﬂﬂﬁkﬂﬂ:ﬁﬁﬂ) Zhe crystallinity
of thmﬂusm%@ﬂ-ﬁﬁgeauenh@h@y&lﬁfatl&f pr&c@ﬁ nﬁp @Q;;Eﬁlomreg Ok gxa%{-lsg after forming

the sg?%/ong’tﬁtopmo 38‘? gyi eg%xry 1m8 antgtnogaanae t‘le ke ang7 er; t%or%/rhcgval of any masks, such as

I clent tensi ressive stral
an et%ﬁ ﬁ’é’l‘""‘r'@‘ljl‘ Bhanzmlanw G'H‘SI?TH‘? exeEsgportign 39YE may be formed on the basis of an
epitaXig) \gewtioprpesss arhdrein) optixinalty prior $d thé growthGascess, i sufacePlafdrizalion process may
be pe'rf@m’teh' eTlQapeaﬁeﬂ%e &e@gé 49 rgay%e e)lJoseﬁ l&pH\l OQIdQﬁ‘I %plg{)l%%b@FH ogder to form a base

oxndetmat } ng n'%nUf acturi ng seqguence

ormile] |"]’?y ¢ §Y5Rqapsply f’%t‘é"ftl % ﬁ“y\/ﬁ*?erﬁ"'(ff?e‘“ﬂ“e’nf?f ipstance, by incorporating
nitrogepgso ahth‘tbFaﬂhthp fsraknagishdyrapagistisedn sansteahodimerfts, dlR@x@ss portion 307E
may provide adesited ﬁl&ﬁésBGfttheV@teQﬁkhEﬁ?ﬁ' 18er Zﬁ)b Qﬁérh‘heﬂﬁggtﬁﬁ %ﬁy%ess B while, in other

embodmtngr}ac nhe‘i Q%zrtrr;@ t. %l Zlgorme&fra oy as to vc\:l;tﬁm nEe deéléeg ftglgl thickness of the gate

epl taxra roc
‘"s“'ﬂ‘é’%@}’ﬁrﬂ@d whil e the mat eri al 207B may be formed on
the basis of an inplantation sequence simlarly as

de?@ﬁk G@ gch%&thal[ﬁtl&(rﬁ&c@e £e91 c%n«ﬁlctglr &gﬁ? ?001 &'ﬁerel){vaﬁ n)ma] thickness of the

nce t her 1] [ustrat

"“ye'%:?{f“‘t% ﬁé‘t’i‘t‘%&tﬂ ?S‘aﬂfﬁn}%% 'H&ert%‘éﬂe MRS faFr sl Progeat q0d the like, in which

insulation |ayer may be forned on top of a

sem conductor alloy on the basis of well-established

techniques. In Figure 3a, 18 sem conductor device 300

may conprise a substrate 301 having fornmed therein an

active sem conductor region 303, which may be defined

by an |solat|on structure 302 FurthernDre a

. Y T T



sem conductor alloy 307 and has a different materi al

conposition so as to enable the formation of an
wappsopsiat e gate insulation |ayer to obtain SPQOBUSDNT/016612

characteristics with respect to thermal stability and

the like. In one illustrative enbodi nent, the excess

portion 307E may be conprised of silicon so as to

enabl e the application of mell-established t echni ques

a hlgthotltporllgﬂl gatg'lahregvg\%mlél ef aocé)éng.\# l at %{lg i\gﬁiptiqté%ptghckness 307T of

Xcess port
the %“ﬁ’e‘“%?f!s'aw 30 okt slewldsbe ppprpgiated @}%}sioynee%pinan theehtivi mifterial of the excess

portiow BRAEQmG de tanvérted mtch?MhsﬁBSng]:%erﬂfHLngQQe prlo¥ss £2¥38MhEhelow the respective

gate tuﬂﬂat%ﬁ rgy&%ﬁg lﬂ% o a:ﬁc!)ancyf nﬁgzlaln?ﬁg é"ét?e%xc%? dvmocr)l BQTE may be provided, which

ordance
may, Vef‘ Hgﬁs'g"\‘llldﬁ%'}ﬂé gff%/Cé fhe oygeall behaviar of ﬁfﬁsReF‘ﬁ’ﬁ cmq@rm thee formed in the
Sem’f’@‘ﬂm allny 30helname dlusihtiw eodbdinérts/ @ thne:{étntcaﬂﬂuabr 18}ef) \¥dr Fnstance, a silicon
layer) MA¥ BSifite ionaly YnafhkaHed dlﬁ'ﬂﬁ kRIS Bl @Q%ﬁk EI‘JSIQ%IIOL EQQ%Q l{hel‘eby providing

' e n e crystallinit
mcremﬁogljlfat@ee lot Clule ge lghe‘is usbgrg él@ﬁtenl'agceg Igérédtxﬁwmr zlgf'aictaﬁstlcs of a channel

regiog f%%%@eﬁwheﬁémﬁ@?dﬂ‘ﬁ?fm 30!%!1 stoxitp kepreciafed et Highlyromgpllable processes,
suchtaly ghesaxitatapngtores@20,ahichy maPOe bphoﬁdl’llytca%l{med' Wik @n 510 Ichnrollab]e removal

procégqn%h&egtpgﬁe%aggg% glfot' Eﬂlﬁéh‘i hr gegree of corl'ltroﬂ'tm{l{q 8?] ﬁgélg)ﬁtl'{)lhty relative to

presepdpPLREd £T8 T teffwrﬂ"%‘o FE"W"% irg taas r‘r@u wsH-cpablisch tef hpiqués for forming a
rehataqr]gateepqutaagﬂ Iapter gy thenbabis pif vortia:stabliskidd @ric€hiods, may bk kdbatlell With the formation of a
chanfisil fe@ibn brxhd hieis off ﬂ%bo&ﬁé&ﬁ%ﬁ@ ha@ngst!ﬂg Iic@#e@ cprJrﬁQg&lc éégrév%p ly described.

process may be perforned. Thereafter, evi ce 300

may be exposed to an oxidi zi ng ambi ent 320 in order to

fo ﬁ‘na &esp dhe subjset pattepgiscigsediereingipides peoghriivme S e edviahcpd field effect
transiso abteckin riiatRAlChERHORS bR icBRIEE alloys Alay béGked Q&%mtaé@)éf in the respective

chanﬂeng&foquttﬂagrgg Cc?ig%xfugﬂ?ggths ﬁf’i)igréas (gtran%lg%fg]nﬁéﬂ?echgres%lﬁ, sugh as a strained

sem:con&cuétgrs mE)terlaP 38 Hpcz;es?toveﬁélweﬁ?ra\??caénaa baé@ilefv@d Flomh@m@gg an appropriate
semicgpdupiqe alipyt reayi bes foimeedi ioran| aayyer se@@Ondaftbreregivh @riexto ABd paMBrning of a gate

electrpdle) 0BG €in, 3 Qlustidfild cﬁhbohnﬂnexﬂl Z}%rsemﬁmggér nScom sfeé'lg §i n&%-based material.
Cons&fﬁ:ﬁg‘lp %ﬁ%“‘g%é"é@ reos { zrmr(rig’ﬁa% gfgragtgﬂﬁtngs( af?\g ﬁ‘glf‘%vé Pehgugrsalngl the like may be
obuained iy the chagned sagiopmthile a'F‘rqu'qssr # §traingd egnicdngductoe matetial chag tbe provided in the
respeglvy ingip a@D0yrcevagiordi N an initial thickness of the |ayer

309 may be reduced, for instance, by a highly

copﬁroll bl e atonic I%%er etch_process and the |ike,

Slar pRbRsrests G BFER DY BRGNS Tl P 6 imension magheymodified and

PfaCtle@nltl rd(ffereabhté eptrYadeni mbnnere Appagint wetiosh akib@ICio MY irc ®hg I8 benefit of the

teachifgs he@eif. i RaH dxympmig]j th’agﬁro&gsestgpars&eﬁmﬂ Rbdek %? e %Qr?o-l:mg{ in dJ B@ferent order.
u s are in € details of c I hereinsh
F rthgﬂtn% Aﬁ%lﬂﬁ&d Qane %’dgg{ tg d lt g (ﬁ;ﬁt{u&u?n qr%g$ ntlﬁrgmes{ne\érg gther than as

necessar |

descréa*air ip .**sﬁ'agwﬁ'ormyt *b@e@@mw@ dal We eartlar rshabireis disclosed above may be
alteredrgt @porifikd dad alh guch herifibBCHE SodReres Grithfadthe séipt @M LM of the invention.
AccordfagIp! Qﬁ‘etﬂr(\&&tlorgs%tx&t heAsis & deOBrul YR ]a?ﬁ%%é].o@ m nor amount

of material of the initial excess portion 307E may be

provi ded, which may, however, not significantly

affect the overall behavior of a respecti ve channe

region to be forned in the sem conductor alloy 307.

In sone illustrative enbodi nents, a thin sem conduct or

| ayer, for instance, a silicon |ayer, nmay be

intentionally maintained during the formati on of the

gate insulation [ayer 309, thereby providing

i ncreased surface stability while neverthel ess

provi di ng enhanced conductivity characteristics of a

channel region to be forned in the seni conduct or

all oy 307. It should be appreciated that highly

control | abl e processes, such as the oxidation process

320, which may be optional hy conbined with a highly

control | abl e renmoval process, nay be applied, thereby

providing a high degree of controllability and

conpatlblllty relatlve to presently per formed process

M S~



As a result, the subject matter disclosed herein
provi des a technique for form ng advanced field effect
WO e@s®i@inrs, wherein material characteri sti cspof/US2007/016612
sem conductor alloys nay be taken advantage of in the
respective channel regions so that, in conbination
W th additional strain-inducing nechanisns, such as a
strained semnm conductor material, an increased overal
performance may be achi eved, this purpose, an
WH gp ggrlate sem conduct or a%$¥%§ may be formed in an
ALP SEARBRPE onduct or region prior to the patterning of
a gate electrode, wherein, inillustrative

enbodi n'eﬁgecnuco‘hm@togé’éﬂcggagliw 960), -6 r%n: conprises a
guen H%H advant ages with

I
o PR BRI S Tlor, R A S o b s an t e
behaV| orong figst th@el 4°R@t spagieshecongsptratiom efhaidrfirdt hen-stlivamspeties being higher

regi on, dstpirét 166 Vekénki@lod SBsar abikdstdnd @At &%&P&BQM&EQ& and
rratfﬁsrt 's@almemmqu ng l'e % S (l6]7 H’;ﬁ %ggﬁﬁé%?%aefa?t;%]})aggsgages and a second

source reglons. I'cufar &

above ar@eilifqistpecissi émbswl"y,co'ﬁ%;nat-m with\sdisent @nfirstastiamed semiconductor

nodi fi ednagemidl. practiced in different but equival ent

rranners apparent to those skilled in the art having

benelfh he teachi ngs herei n. For exanple, the

pr ocess S é%"é’“’é‘%?c‘ﬁ‘ 8P Qe Q) %é'aﬁéﬂfmsﬁ%ﬁ%‘ and second non-
silicqyispeviss arpthe gamgepecies.Fur t hernore, no limtations are

intended to the details of. construction or design

herei n sk thane& t he cl.ainms

below. | 9%%‘?&%"?@ %er & ey h?&? Aat a"? ?f A"'r'}’é T OrRUT
enﬁdw%ﬂ?g’e"d‘fhﬁwmpw %7&) encwayg B &hird pp- el«@a spgeies and at least one second
nodi f i edhane dopbint Spreles, va konaénitraivg ﬂTﬁldC&ﬁBllﬂﬁ-&lﬁdi\dpEJ'ﬂsrbelng higher

t h e SCO F&Smﬁl?éé t§péoﬁlée§1tr&ign &fﬂgd Méé?:%é &Qond fc ﬁ?ﬁ(ﬂ)aﬂg%e){lbs, and

he, | ndot[r%cédléamn S%\ﬂ%‘ herein is as_set

| ains perow 18" ?o’ﬁ%?’tﬁié‘%?é‘“ﬂt’f’f?ww?ﬁ%em?es and a fourth non-
CLAI M5 \'/\FWFPQCSS forming/fARombination wasksiticon d sEbwl straieadi sei@iconductor material,
(100, 20Mereid@0ast sGiGrﬁixhhSd)m:coxaspgdlé‘s%hfe%tf{oﬂ'ﬂ 28 Yec6RARRSNicon species.
region (107, 107A, 207A, 307) including a first
non-silicon species and at |east one first channel
dopant JBEhdcomanisiigncent rati on of said first
noferming jadon sepiesdasor oy ohi1ghre r207 £ @oppinedfitktOacive semiconductor region
concent abj0m 303); said at |east one first channel
dopant speci.e strained drain and source
L S R A R L
speci es setgpnguctopallonf107.18M.2PTA)md species formng in
C O fripning titaid And\toukte Sgloh @OV, d07Al, PE/B) Sitafﬁ'ktrb%ﬂlsmor(ISO 150A, 200) in said first

seni congdyGl QbnicolRESH e hg,sem conduct or devi ce
(100, 200w FmisoRiEr gé’“rﬁ'% R cald first and

second non- silicon species are the sane species. 3.
Thé seniTeomeibet ofclaghe ¢ el@reinl O6nin® S dr3i0@pd afurce Iregiofid {107, 1074, 207B)

compfisk tf&ﬁ;ingo.ﬂﬁfﬂaﬁdes|s%con@uc‘f&mals{lbﬁl ib?ﬂ %nQ@;B rsﬁﬂ' iquald first active
semlcfnmztgr)re onc(ll&dﬁd}%og%t hird non-silicon speC| es and

ast ohe secon hannel dopant species, a
concentration of said third non-silicon species being

hi gher ThompBdded cladn &, GRRGEBEKIR] éamﬁ&fseﬁﬁbrdiua&r Ju@yﬂ&b? 107A, 207A,
307) %ﬁ‘)n&??&l@ glg Qh@e@&‘?bﬂ?%% S Ss%%élrsqséétw'e lﬁ%{mcon &Qog é"éb"ﬁzhﬂ 903 303) and

aln and source re
f"’“%f&‘ﬂ&'fﬁ segyrarquergr 2y 7. A6 24 Andi) inghi ree%fﬁ(lﬁp’e@%@

formng in conmbination with silicon a second strained

sefr C Onﬂw&aﬁodr@tcﬁrrﬁ @-l wheremnrnﬁﬁéwsaﬁit fi rLt%gr%Icorﬁéétg afllg)u( lbp 107A, 207A,
0on Specl es fers om Sa| d .second

307) cr&glnnses ||mpﬁmtmg at least one speﬂes IRO Fﬂé{ tactlve équ"g‘fcf?g region (103, 203, 303).

I'con specl es
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formng a first sem conductor alloy (107, 107A, 207A,
307) in a first active sem conductor region (103,
wWQ@ORS8/0833) ; form ng a gate el ectrode (108, 208pCEHDS2087/016612
said first active sem conductor region conprising said
first sem conductor alloy (107, 107A, 207A); and
form ng drain and source regions (107, 107A, 207B) of
a first transistor (150, 150A, 200) in said first
active sem conductor region (103, 203, 303). 5. The
met hod of claim4, wherein formng said drain and
sotfr ce rigimsthed pfigaim 41 fither commiing Tescodysiriesrefisstichamnd! dgpaat into said first
semigdndgekon altby $ T 0OA0TA,G07)Mat eri al (107, 107A, 107B,

207B 307) in said first active sem conductor region

8) Q@. 934 ¢ 6, The nmethod of claim4, wherein

m ng S5mg0Pd Hfslimd SirbenfameRsiE: al | oy (107, 107A,
Zofﬁmmgfiﬂ@ﬁ(cees)nmws@mﬁ)obmrsgndaf irft sereisnd(cldd 3oy BOBAYaid Bxcess portion
sai d fi r(S67EpGAVingEa Sﬁf@ﬂe&%ﬂé}ﬁt 4m oﬁgénolréla(l\;leoé’salaq{ist sglgggnductor alloy
and fl|%d?q£galdflr8t sem conductor allo 7,
107A, 2d7R” in said recess (103A 203A) 7 The
netf?fﬁ‘d‘gﬁﬁa‘ﬁl"&!'WPEIaYWPb'P prid e¥eesF PRINCDAICTES | r St
sem conductor alloy (107, 107A, 207A, 307) conprises

i ”ﬁb ant '"Iﬂg m@tﬁmd mﬁatm by r}lﬁthgrpc%%hrgs‘%g gg%ﬁ?ngsé%l dv%errnﬁ:gn uctor aYloy (107B) ina

m.conduct or 0
se°°'§'o?5§‘/"osf%‘§i'2’“ﬁ€T'F%§2 6197 Bres 6oL Sorging FHE epte Elseiepdef108) of the first transistor
(1504, safd peqohdremicondyrtosaling (D) dfltiag fingn sridffiret sémi@hdumedlloy (107B).
dopant into said first sem conductor alloy (107,
10 07 9. The nmethod of claim4, further
corzr]@rl Si n"ééthog Jn'"f’ng gan excess portion (307E) above '
s a2 f?rgfngsaesmnwmmrgpctgmawal((3177307 203A R03R)Gde dmin and source reglons
portion an(a’ﬂcﬁhiﬁ)llerl rigaon (NY, 210pflaffield@féct Bakiabd (830, 1504, 1501|3 200);
comﬁ, tal QR L&kBde t@g1S tor. a
(307) kgbj_’i form ng(wg8 gzg?eﬁ’:oﬂes%f{a\ﬁaggaeFggﬁ/%ﬁgu#‘%b%a@?#lw 207, 2074,
said exc&® B tion (307E). 10. The method of claim 4,
f ufarinieg P Gwnstions i(HdP) a0 prrintegfa beweondidsigain adsohuted regions and said channel
al | oy (34gbBx11bn2e. second active sem conductor region
(103) prior to formng said gate el ectrode (108) of
the first transistor (150A), said second
sem conductor alloy (107A) differing fromsaid first
sem conductor alloy (107B). 11. A nethod, conpri sing:
locally formng a strai ned sem conductor mnateri al
(107, 207, 207A, 207B) in drain and source regions
and a channel region (110, 210) of a field effect
transi stor (150, 150A, 150B, 200); form ng a gate
el ectrode (108, 208) above said strai ned sem conduct or
mat eri al (107, 207, 207A, 207B), and form ng PN
junctions (I 11 P) at an interface between said drain
and source regions and said channel region (110,
120). 18
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