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sem conduct or device conprises a second transi st or
ha\ﬂ s B 1%%&1@1%55:1&1[}35%@ brods QLR i @anﬁl nﬁmﬁf%@ﬁ@ stages in forming a

cry staIIrne sem conduct or r |on \A%lﬁl ngeflne thdff ;
subs%rteseé Srigrieenguctos |9 BT 9 KRS EN Ctah Srfﬁt“" fY dgsipns With ditferen
chardofefiiivst i @ cdrianssd withriys traaivé @@b@mhrtsc ori entation.

isolation structure is fornmed between the fi rst and

second crystalline sem conductor regions and a .

di Eleaetlichemetisgihoovssthy ypsaie oFaad dpcefdnes i the preceding embodiments but
with & wa‘att Ak i ery§ QRGO HQlioRE 125 € Gy, 2 thifl AEEdrisiNifering frém ehe first and

further. JIIustratlve enbodi nent, a substrate conprises
Seco‘édu%r?‘cg?fis ¢fystal | i ne seni conductor region having a

first crystallographic orientation and a dielectric

region located laterally adjacent to the first

sem conductor region. A second crystalline

sem conductor region is for#red above the dielectric

region and has a second crystallographic orientation

that differs fromthe first crystallographic

or| ent atl on. The substrate further con‘prr ses an

o, . .

o . o



sem conductor regions. BRI EF DESCRI PTI ON OF THE

DRAW NGS The invention nmay be understood by reference
woOaQodeche7188l1 | owi ng descri ption taken in conj uncPComSHo5/A18370

t he acconpanyi ng drawi ngs, in which like reference

nunerals identify like elements, and in which: Figures

| aFigube SiChipdimtidalilshops Shavsseécaant sietdf angimioshddwer ddvice including two

differen ?f&}ljeg e nPﬂH! %ﬁ&c%dlu&% er \ﬁtio%g glhwﬂlal Ja?sgsmr ngm% ssa%k}”weﬁhgccordance with

avi ng eren
lllusﬁﬁwy%@ﬁmﬁ@fé@meé@m%t‘@r regi ons WI th different
characteristics in accordance with illustrative

D.

S e SRR bt a AR ol R BE e bl stain buserfayer on
whicherrisoukd ser¢ogdugiot layw tnhy latfomed.ils&t ep@émsﬂ growvih dftes bv@tna b pgcend semiconductor
layer ﬁ%&bﬁ%gm HMoodiW of ﬁ@weﬂagt 1§ve£tn)|nr d characteristic

feri ng fromthe first and second characteristics;

Fl gur e Ij schematically shows a cross-sectional view

of Figus e ntleanideityt hiowd e sigeaté havingdbmgd ttheeod jaf skrgin dnffer layer, a second
Sel’nlc%l}éﬂ(g(ﬁ‘ la gr roaﬁhﬁ el?ltnﬁlllahhé’]lgy& %Iﬁl?r%ﬁ ad gﬁ&lﬁ[ng (268 IlSq{)] Be l%ﬂdew bkher substrate in

ements are formed I n accordance wt
accorqapqey4th fugiberjlstEatitrrabpdimenss Bthe prrentipedionEnd nvent i o n

Figure 2 schemat ically shows a substrate containing a

S con to t f

efﬂ% €8 Agll'il rsg : err{lél d%lzye Frl%\/g‘go% ({5 tn&u% og dg}rﬂzfe cﬁlﬁngo @éﬁf%{(‘l)sr QIITE dlfabtlmng stages,

whereipd stameé fHSQW@WPW“%iPI’[ layer E?ofﬂ’éﬂeﬁ ép e @@ﬁf’é‘ﬁd"f Sehiiord PF@H@PWOI layer by
epltaﬂla?-gr@{zth hin g CAIa AN GLo WM strdin &ﬁféﬂﬁ&ef@ﬂﬁs&u&équﬁﬂﬂl@ rdxes ent

invention; Figure 3 schematically shows a substrate

having formed thereon a strain buffer |ayer, a second

s eWhito tiguaventiod agy evsceptiblel tanvarieps umedifiqagoens capé raltespptive efoyps, specific
embohlgl-'nté tﬁ&%&f %E Bln LBWE by Wiy df Qxablsle Qﬁﬁ@(ﬁgwlﬁg,@ and h@gﬂéﬁﬁl descnbed in detail. It
rate in accordanc

ool B HR EBe LR B PR PTG TR g P arenced to imit
invend@r t4 Bhesgabtiewtat hwal dlsylosh owt an the mmm@nydthc tingamtighedy it eovelualli meylifications,

equleIQnrté ) ngsat?ﬁlﬁg ridn Bk §1Q§tsand \ME)SJ @f' it ﬁve?xﬁ(gnaals Ql@ﬁine& |b§ gk appended
sen con uctor ayer 1s forned in the presence of
chimgecond seni conductor |ayer by epitaxial growh u5| ng

an epitaxially grown strain buffer layer that is

subsequent | v fdih@3thr Mk PNdGuT HETVRRTIGN
suscepti bl e native
f oHingrativesebidimepts eFiho@yTrHeass dessebed beloh dp &e Béf‘éeﬁt <§° Rigtph npiall features

of ath@Mal Q&E&K@ﬁ'ﬂ&rﬁué Hes&rl?o@d ﬁrt&Wsﬁ&ﬁca&&d Rl Bﬁfoﬁb&behappremated that in the
t owev

deve]{nﬁxg{n ?f ﬁg}g allélg Ecglf L Frln%)lql erétr Ieufn%?m(l)l 1m§)? merqdnon—speeg 19 gccmmn% must be made to
achieyrohe depdl@mledectfio ghalayuch asivempliages rwth emtemcelztwean@bzrstn?se@ﬂl%ﬁd constraints,

wh1clI Wiy %ﬁ%ﬁ@iﬁ@gmer@iﬁgn Rnndthe M&EUVEIaﬁ Yill Ye Q@précﬁte@ Bad sQ&h o Bvelopment
to cover all nodifications,

Vi
et R PR T P SRS S e pderin fr thoss o
ordinbri &kill invtentt hoing ds bekefii aféd doylodutre appended cl ai ns.
MODE( S FOR CARRYI NG OUT THE I NVENTION Il lustrati ve
enbodi nents of the invention are described bhel ow
t h&he mitsey Bagtior il peyt PR dpseribrg Vit Faterie die 84t sy g s,
systeinﬂﬁldelmim at bdh&na’mbﬂly desadd ihed diafinghfoS pBpes iof éxphtdtiononly 4nd so as to

not o s]pure thg ];are&arol l'{rrlvsér?t o %ﬂtﬁl Hﬁ%ﬁ %ag;[ree \gelf lgg‘\;m 1!0 %ogé%%llgaeﬁé%ﬁe%ﬂ%erﬂleless the

attachermra@meh erauncbﬁedstp éesscmhecandj ela) @hﬂgatﬁ‘a §1&am§@s rhfe pregent invention.  The
word@ &l ;ﬁyc@es the h%l‘tﬂ%h&l[lﬁlf&und&@&)maﬁd Gite§@MdSo h&M GMmedfing consistent with the

under&t&%igroggﬁs? gv\!)\lllrdg Qndsfa %;[eseg} T.'l:lOSC galﬁ:g meH;]e rel?vl'allgt A X spec1a1%ei‘iemq1on of a term or

phrase, i.e., a definition that is different from the ordinary and customary meaning as understood by those

skilled in the art, is intended to be implied by consistent usage of the term or phrase herein. To the extent that a



which will vary fromone inplenmentation to another.
Moreover, it will be appreciated that such a
wdevwlopisent ef fort m ght be conpl ex and PCT/US2005/018370
ti me-consum ng, but woul d neverthel ess be a routine
undertaking for those of ordinary skill in the art
term d3@WiaseQis trfk@ddden diveta spécial Ineming] SCla08danieg ofidrehapries emlrstood by skilled
artlsat{s nS\I/lg’lnt éé)g"q?l \%f’inlltloﬂ % & s%ﬁrrslat%gl Wtﬁe@ gcﬁ{cﬁfoﬁ ﬂpﬁdetﬁgm&ﬁﬁmanner that

gur es. Var| ous structures systens and
dlrecﬂorevt eesuvaraléy e Hidsrbe pregipl| dgfinifion fos e prip AT HOFFEE- dr awi ngs f or
purposes of explanatlon only and so as to not obscure
e BESaF Bh LG ROy LR PR L BBt B 2R Wi i
senncatdncam Her, dihizhinng §Cta"ﬁ e plase. haldke dbave vifish @ rspaged EHEFoRIRPPTApYST is to be

formell ‘3;;1 M@dﬁﬂ ﬁ{vdaiégb&l& @@1‘9}&(1@& praﬁﬁﬁarféﬁa@&ﬁ%ts' tAYBRkai e bf th-glaﬁlectnc region is

her ej sSno e undey stoad and
scoosf{H06] B QS RGRY (E5h U RBALTOEBRT i T e SOrs pariclr
embodimetey; ssblatighi trrgehed retiliod dn tho fids sawichnpiton beg frythe Frothe processing of the

dev1cest§xla§ i)eegrnlleﬁ s%ﬁa&@sﬁmtthea&élecuﬁk}e Jﬁe\ﬁhﬁr ’théj ﬁfs{ ﬁhﬁc’o&ﬁct&flayer With
erm or phra definition that is differe

rfetepge e HEWBRG .ﬁﬁsrrylhaﬁuve Ets‘t°6t’i‘ﬁt‘*§/ ohiBaAFIE BETR AT 8Tt Sofepesribed in
more B¥ailt hose skilled in the art, is intended to be inplied

by consi stent usage of the t ermor phrase herein. To

the extent that atermor phrase is intended to have a

Sp@gqrg[la Wbmtlg@y showg a cro&s-s‘?ggﬁql I’Y@’Wdtf Reemicopdpetqr Weyice 100 comprising a
basic BNGEAS 5113§Qtdie 1, S;tmch ¢ mdlhdd Safss mau&hlaaer SeEemil @b insulating layer 103. In
some §B1Eoc{] Ca{illl Wandle o stra ?61633: %enzet }’?%P :]cgrrnpﬂt g%d %P? c stalhnle semiconductor
mater@h ehichy nse&#tsrpm b@atglaypqsﬁedﬂrﬂeﬂoarwew sypreehie Fafefﬁtlrmlft: b hanfllg gubstrate 101

withoht Ve ﬁlﬁflaﬁﬁhé—’fayé? hoassy repr Igﬁntpir Spaline hlﬁdbﬁ REHsedhe haSmQ a%md) &f¥ntation or a
t he concept t hat dielectric re may eb m?\ﬁvr
(110) PR P P LA BT PPy P R E R KA QS gpvioes ad
PMOP Hevtves, Fesectiyely aligvsemivdvicivr devee ¢Q§rfdrﬂsewmqumt@rysthlhwpmconductor
layer I1(§4 f{)r?neﬁ) gbotfrpﬁg'ﬁﬂdlp)(ub%@rﬁl Ofy ﬂ%ﬁr@&uﬁ@lﬂﬁd&f@ @ﬁ%ﬁdy%@a%k 1021103 and 104
pa

ticul ar enbodi nents, the formation vuried
oy QTR G YR PEETHHT @%%%%Fﬁ‘ﬁ "heFa ahet}V“Wétgr | gt » o
oxideShi@al braity bih@nppropriae|dilebtan lagST [Whep rho hesibashstryth &¥leikprgsenta crystalline

bulk su%%tepﬁlra tf]JIS? %nﬁgon@mp Ewﬁ‘l@i ‘?na}l] lre%ﬂage% éupﬂbpteg 1%;2:9 pﬁon thereof, or may be

st sem co
provifedi theforrmfcre erisriplly BRI eyeﬁfa&t Sfreeld ﬁléfr tr?etapfemated that the present

inven8éd bir@dﬁﬁﬂjﬂ &:ivynte\gbcfuh Whéih&hdjﬁrﬁk@@tﬁlhhd?semgid@dﬁor Wyt cdnfpiises silicon, as
the nal}og\%f (ﬁ; eggelgtg?ntteﬁgttdo mfctu?y Ff‘er c ent pero ce r t%g bssg Jf tZ;ﬁmon However, the

i ment s of
principlee gibthe piesyvicinyeindon gy be r??éw tt’eh@riés elr‘f}t %@Goﬁdﬂﬂ?tﬂrlaéeﬂal that is considered
approgﬁgt@fo} the fol nthdbifof b&nﬁ&hﬁdﬁﬁiy' cally shows a
cross-sectional view of a sem conductor device 100
conprising a basic or handl e substrate 101, which may
i NTheutte semicaudycioe fayard f4is icleracledape by 4t staneispagified whamcigtijtipguch as the
type Lta%ﬁfcorﬁigéor Pl SIOfE c@ﬂﬁfgglaﬂmmrﬁntatfoﬂ eheh8N k& URSs 3t frain, a certain

e s o B s T Tk i S s s 104
least aﬁﬁed byt @Ckr@tayilraphit pgernapdm ad @fay edpteadni, dnpartlednr eaxepip) @ystalline silicon
101 without the insulating |ayer
havmf@ém %Frgaplﬁgg%ﬁto{ﬂg?%r ystalline silicon substrate
having a (100) orientation or a (110) orientation,
Si PEfhed REANOib SRtihiheRSlaRE 4idedi@RiRMyad s hakytay be provided in the

o ety Bt B Ao L G ey 8 105 may il
the lzygﬁp% sw@is104 nﬁ ithe Sormeofyastiligoh pxide Byemiprdon eilieon @rmdedyser, reppegtively. The
dlelecftﬁ)cr H?e‘fl 189 AN df Q&usjaa&di ﬁngﬁ@ﬁ?@r lo@hBtedd br ikRdd {Mitional layers or layers of
nbodi nent shown, the | ayer stack 102, 103 and 104 nay
represent a srllcon on-insulator (SO) substrate
wherein the insulating |ayeé 103 may represent a
buried oxide | ayer or any other appropriate dielectric
| ayer. \When the handl e substrate 101 represents a
crystalllne bqu substrate the first sem conductor

e



provided in the formof an epitaxially grown
sem conductor layer. It should al so be appreciated
woOhede/00hss present i nvention is particularly PCT/US2005/018370

advant ageous when the first crystalline sem conductor

| ayer 104 conprises silicon, as the majority of nodern
differénnﬁlagraa&cﬁ@o@ﬁompanh tnfy, il @rtiulsd folhdeyanphibebfletice @ating lEERC) having optical
charac?e%’gtkcs o) redﬁgéle lbac%oé]ﬂecmv}g\é %ﬂbse Lga? ﬁ’Jt&l%‘l;IQJ)hg%te f At pegist mask 108 having

present 1T nventi eadi
formed thericio oM emeelp@ iO%atve& 4lla¢n81t>4ﬁéhat aubsta@m%lg |caeq8@ad @ﬁlﬁr%mﬂfl%as gf a recess to
be forfnfd W‘idﬁﬁ tﬁeoﬁrﬁ&hhﬁéhd@cftor Q@Efpioﬁ)is ﬁ)hﬁdalhbﬁwfe)ﬁhe difi@tdci 1558t 105. In particular

nduct or 04 i S character e at |.east

embo%w %%](-?Flftlnéaak CO% é‘xra(yagf %(%el ogg ot ’ore op(e:rﬁn aglz()t men%g/ns& andfpos%oned such that
the atdesti coo pretuiog &0 svrtsperidaiio, the geeitior apd tsiad ploggrispitipre trench required for forming
cuculpéiérrﬁﬁg AlhPh tﬁm& @%@onﬁcﬁﬁré}tealda m%an%ch%hlg ghid, a

certain | evel dopant concentration, and the |ike.

In particul ar enbodlnents the first sem conductor

| ay efpicdl @ébctss flaw fok Pasihg mefe'mrcexdiuhyr detise 109 yssshewvdl i Gigarp ha 1way comprise
the foﬁgvll %H‘r?ctegs&n TR B MGl rl@lslﬁmdmglﬂﬂz ha E&Ih&ﬂ&u@{or e m)fln%g be obtained

't ne silicon aving a surface orientation 2
from g e1( mayfactufeg Ry atsolpEret BE vellrgtligehiash B‘H’éttffllm‘ﬂ‘%‘iilel:r hereatter, the
dleleclrQ‘iaybel 08.mely ©] Blded byoxidatdhndld epovifidnadrhiigugs, depepling\oh the dructure of the
dlelecltnc lagrerel 05 O% rpeg%np%oég}é T 1&6t %ﬁéﬁ f(ﬂ%le&’lﬂ mjrjr § lag 8}21&6:'1 er, may be formed

éxa lelectric l[aye
by thml ereigetipm endiet eadyarecd) @@mn 1B SIT72s) Plas eenpagseh Célfmml vapor
deposios (HHCYDN. 0id 1§iﬁr i(ﬁryeﬁen pRMide is Itﬂelf&ﬁlrbfﬁlsmbdndﬁnﬁeayﬁf may be formed by
well- eﬁtélglgl?eétﬂ?ﬁ'é% tTclauu ues d'Jf"h% reesctté{lalska dSanYa§r Iti)?] K e Crg%m:é: \91“'1 Wellzestablished
photolithyszaphy tvphlﬁqagsen@d@fg dhiefdegosidion of rffalamrqpahte @bﬂﬁﬁ@@i yi spion ggfpiques and
the hlfga%llov&e@ b¥ %ﬁohl&uéxﬁésure | 73 oAkd Ean@ HevaBnhent b, @M EpicaBPBe @ in an STI
RC) having optical characteristics to reduce back
fo @WF@EFlon in a subsequent photolithography step. A
resi st mask 108 having formed therein an opening 109

haﬁ%\ﬂg 19 S HEH cﬁf}‘lssh&v!%QLe é%ﬁﬁdﬁ&&r‘ cﬁlnl:ey l(f(:)% rf:t%érﬁlgxnﬁv:ln@edt Iﬁﬁufacturmg

nsions of a'recess to be forned within the f
stages Eff seBENIELdeTieny 8P cormser & 1orest W dorapbine e e <P e 104 ond
may higy @ctudd) B 1sblﬁt1cmaﬂirdnblc ul2ar Mercbedi theress 11 hend tsiistatiovasdach 112 are

substangﬁly 001¥1P1f:tnlc CfF wﬁlnﬁdig‘l%] nggﬁa@} g)g(g’ld%g'gl tgé gﬁﬂ@i} o(ﬂcggztnc layer 113

Suc e at one openi ng
coverfpg rtheegp@rids thepisqldtien persh HZowd AricereFigee w5FioRm | Ghe o1 G ﬁréfrfemonductor

layer Y 6@ NER réceui T &d tﬁeQEolaftl&[ ﬂi’@n&gl 10] iF fidiilledSm@NERNFoSNel By BEltles@blished etch
technﬁlﬁeﬁ d?vgférfnté P%ﬁé amiotro 1c )&etflifpaxcess s]for remor\]rma ﬂl%ﬁ zggr ]T07 105 and finally etch the

proces
first femicondpgortldyer @énf@&m@udb@leceaﬁel\li e@ thepigplagian E¢neinhl2jagp formed down to the
msule!ﬁlng HF/@@ lbﬁtoWuﬁ QRRhdc§ @ledﬁhﬁl hRlti QWoNGrcRf OGREE &Sbe 3ARd in and on the
ubstrate 18& cl udi ng the fl%é ? @16 & %trthlnm
PO““rné%”ia BH WP BEBL b HOEPT S RATEY TRITFaet teF &g Y
represeatya gk femicnmidctiyysubmehtt adSheabdessstiédndihd selatloptrgnch 112 may be etched to a
&R bullRIRAL h Scorddnbewif BYi&GE dulrémdr@Y er 105 may
qmmt&&%ﬁﬁﬁ ?% ; oxfdatﬂoﬁménd ér épog?flon t echni ques,
depending on the structure of the dielectric |ayer
10Fherdafrdr, tﬁé(diarpdu& layieh A3 nAy By defiddfied byhaévanded Gapbgitind tdcimiduisethat enable a
substan%al([}l1 ciomgla{é iﬁlx g (?f tilea%gess’ 1 ga%d kﬂm% 1£094[-t15¥? g’exﬂ?}y luqeglgtgl the recess 111 has a

n and/or advance 503| Ion techni ques, such
significantlyl langeresize rfhranibe éoletnariiced 113 a(9BpsPendise Ssobugis fhpEpypypliably fill the

1solat}-c;ﬁ3:reh@1y ﬂrz & Qdoordddne nmﬁra@%lhldaﬂ & T Fortnht@n fte@hfyRé aldo Hiolilic @A reliable fill

capattﬂlét]%:g1 fg\a éegégs !T]H & %}é% IR% fhelectréncﬁlayfro]é3 1S comaneci éaibsﬂlc d?oque L:Ehcévrmal CVD on

the basisod THAH ewl ayytdn awtidr| ozag pabhlgfsm-‘dtymhmm{?w mvgersapmybe used possibly in
combgrﬁ&&ruaﬂl BEEVD RChdAfhE foh e BERQ 1hyePN30f an appropriate

phot oresi st by spin-on techniques and the |ike,

foll oned by pre-bake, exposure, post-bake, and

devel opnent steps, as may typically be used in an STI

formati on process. Figure Ib schematically shows the

sem conduct or device 100 in a further advanced

manuf act uri ng



stage. The sem conductor device 100 conprises a recess

111 fornmed in the first sem conductor |ayer 104 and
woayeasesi ncl ude an isolation trench 112. NMor BOVAIS2005/018370

the recess 111 and the isolation trench 112 are

substantially conpletely filled with a dielectric

rmteri al that is provided in the formof a dielectric

tr ehﬁ%%fgé&%ﬁ%gc\és anap ﬁaltop e (Eigl Sc%ayerlljl ;‘&IE%OQIL@&, ftl'ggzﬁy also planarize the
surfack fapesraphy by PRI cheyical mgﬂbafmcm&!hshma éCMPéc &ysngtheipolighipe fe layer 113,

the d1él§c§1c@4ybﬂ@7 b £REA IR stbf layi@f QY ltcﬂ@éjmcrﬁﬁeyi hb)tﬁnd‘s@cff ABOiayRY, when provided

as a sxgﬁqnglﬁ?%g%?rl éo%rﬁgrg%ggl%hdbﬁe 161% E@%i?ﬁ onse%uen ngsulg%t?glmalfgr é)lananzed surface
topogﬁaif may 06 olaaiabd fwiith ably ylight actosstshigacé ﬂucmesssremﬂe@n dbatager, the residue of the
layer 51 bg-gﬁloveﬁ%ﬁfi %ﬁe@@e%tch Enla&sg & %§§§ tl%lélyelal@g it Iél%uld be noted that, in other

oatlontrench are forne fghthe a"?tﬁ §107th
emb° heo Byer ol OB PR ?Fe‘”@’ﬁf‘ijaﬁ‘@edﬂeélré%‘f"ra R fhe TP 2y » the
senncfn@]ﬁctﬁl;foﬁidhsi’ 1084 edare bt sxpoedbelhfreafimpd thin osidel lager thdyebe formed by thermal
ox1dagrg1r (t>r c?egg's tl%IQ 4%n aola'gr Qo\ﬁ eBt]é] ethg Efépgﬁe% slﬂﬂ:ondméﬂeﬁ/oﬁfons "‘.l‘§4a may remain

y expl al ne substrate
ncorpreg oaseit L GO HIC IS B PUBHOTOTE TS S5, 7a WHE dkerbed latron
recess 111 and the isolation trench 112 may be etched
ac% urr?sj gcﬁ gclélgrir}ma%?arllly &Egvxl;gctiele 's;egchtog cto queblC(? %Fi%lr’ﬂggxgtrée%@szs ltlll'l éilled with the
dieleatficenateeialrof the faggreld3, Hp@ by ymingea @éff@wfgé@ 153e, ardh it lascisolation trench 112
also fBPRR thé gl?le({ulﬁciﬁhwnﬁllt& She ldhatilg ﬂﬁﬁbﬁfoﬂmﬁéﬂﬂﬁ%&ﬂ&ﬂ s’ﬂjucltlyce 112a. Moreover,
e fillin i sal a

the detvi,cgﬁdc(’)ﬁoT@es ag}l‘tﬁ %%ha[l}{]%lananze surf?uif }} cﬂ ma)ére%rese?t a sur‘i’atc?layer comprised

of silic@r dieide ihgreth¢ lagers 10h end 49 lrmtepegufslltcpledj,@hdejajy@rs As previously men’uoned the

substﬁlgz(lfy%ﬁﬂé?i%ji' sighcl ﬁqmg Qe rdrhed bg'%@ﬂ(plét@il b)@bdl% thel JottiohsN@4a, for instance,
an

Isolation trench | n nced EE} it by al
by copgletrly omgiredhedtye Yo asysr §°6‘V%fr8’€}?"é‘tg the 'i‘ye"r 3 pEOcffef! fherewith by also
remo@gatFick pirii@s of the ditltvgicredmd $1abid of thfisintibtharudire [l gt i view of superior
bond cﬁya%t::]ns‘lll%sslt Essass$.?1 fof &€ gntﬂér plsb'césélﬁ\gotﬂat q{egffr'faggl14t1b§15§mha119\{9npmed of
asis o EQS and oxygen and/or ozone or a high
silicogdigdet y pl asma CVD process may be used possibly in
conbl nati on with PECVD techni ques to formthe

lectric. la 3. Ih f S, {18/
of ﬁta?] etha ceq play %ner?r f’ltr} asmgerl‘c i%@ $Og!ldebegg§v§%0§%§"§ fte txﬁg f;)t/he residue of
the loaiersl@7, hea@dR Preeess hay @wplftmeé te Gglem%hxﬁr Yo ?féamgl%fhem During this
furth& REREA ICMFEpQ&@e@' a(faﬁ Erofédl dffédild 14 nfatNR 1o aBHgHﬂi]\ gacésb'bﬁ surface 114 above the

recesﬁg{} rgzglltb (g)mge t h gta% oaa céilr;tanaue:grtg:l e‘%(ﬁe lila:l]l%,r el%%l?er ox19e layer may be
depoditad drfessd bf thtﬂnplsoxidaby@r therqﬁy@ppsgmgg/ ilihon ingthe ppriigng i @eyrvhile maintaining

the ¢ (Q(IK{E iy @€in ltléYéagfon 1@ﬂnﬁﬁ%&‘ﬂerttﬁé e mél ;ﬁl‘tﬁ@}t Belrbmdv@WMSICMEL Biereby obtaining
Consequent |y, a substantially planarized surface

the syrigesd ot BigHAR rEcgsep &°SEH L "W%‘Hyvm th only slight
across-surface thickness variations. Thereafter, the

r eﬂ%&w €d &Bexﬁah&ll&r ROGE tht]r Qgruém%ctgpdegﬁm\é%goqu a @Ab%ke%ﬁdlﬁ@%rocess for

rocess to expose aye It should be
bondie 6 depey fhgtrateilp) tsttk*fe?lrf@ﬁwdu%ﬁtbéﬂatet 1ﬁ% cquapiess 2 Pesg nﬁﬁg}alt‘l? that may
inclu@d alél&dlcaﬂa%nalafrta&fysfaﬂfﬁ)éé&lcoz%ctdirhﬁ%tteli*@lSdndﬂdﬁth folrhed al sayo@d crystalline
sernlcf.»ﬁchbtor 1]a¥er f‘s%mrﬁe? iqelgoﬁlg %e)o(nglc Bc%lcttg‘r lg}F:?' 15%%4 % ryé?a)llmp ?a&cg)gpcp R @}glractenzed by at
least phreshrredicrigiici ehalt hOMPECHE sereigsadicior or Hferel, sretloerPRneEHRIfe ot sain n

the 15.}139 19XRRS gd 1&eMR Q)Bd Phrtilar I@ﬁiﬁJdinQ:ﬁﬁ ﬂkoﬁ aeaﬁiﬂtyne I RiFRdtdMistic represents a
el ec | a

CWSt%]gngﬁ\f‘ﬁ;O%??t%}%{l :gg’g 831&%8 cEyrstg Oérap ic O emiaﬁlonbe\%aegsé rsenE)Jcogductor layer
104. | altu_erthmeconmsgrmp@dmc@ré@helﬁatmaaabﬁrgsers lacilisort Jager having a (110) or a (100)
orientidH &-? %Bﬁ)&'hag So¥d o ﬁanl@tgr eWrrHﬁs &Q% be ?&ﬁcﬁison:hﬁcﬂ-inftﬂelséc%ﬁh semiconductor
Wt h ielectric material of the layer 113, thereby
formng a dielectric region Ilia, and with the
isolation trench 112 also f8lled with the dielectric
material of the layer 113, thereby form ng an
i solation structure 112a. Moreover, the device 100
conprl ses a subst antl aI I \2 pl anarl zed surface 114

oy o




substantially planarized surface 114 may al so be
formed by conpletely exposing the portions 104a, for
wonsdezates by conpletely omtting the | ayer 108COUSEN5/018370
selectively renoving the | ayer 106 and, associ ated
therewith by al so renoving surface portions of the
layer £62€ |Miﬁ:éoﬁfér01n I‘oﬁgénibﬁdiinl:ﬂt ahadubstad 150Ray @bk ian insigdting Giyetr181, such as a

s111c0n d]iox1de laareli, }1 Vc\fh on t 30?@% rsJecond s%r?n%gndﬁgérl%ﬁrt 5. i E‘l eﬂaﬁléul?rl the lng'ulatmg layer

Processi ng
151 lsmmvnleé og Ghse@cam $eallwpsdu€teml‘psfer sRdf & Sequnéltswf éﬁvmul%conlpflses exposed
surfac8dat Ql&hs%ﬁfé&ﬂu@&reyaamst 1048 frhat Relfsﬁérlﬁﬁeaoiléd i ae@msstﬂeﬂedompletely

o PR IBSRE PR GIRLE 05 SRS ABBE o o
Furthdrinere,| thg/ ebstEB6156 rmeg cpoprist em intytiatabiof regiDulding a gnposfied depth to define a
cleavggﬁﬁagllax?{n ofdeth LHdGARINE r%eQiQIQ§§ aﬁe%b\ﬂd% S dubika€ 15086 thS surface 114.
lead to a slightly recessed surface 114 above
the recess 111 nmay be conpensated, at least to a
C eTHeadubstrale g 5@ eay Bel dhiriédotyaproviding a fepystltiaer seondontctbagubstrate having the

desue?aé/stgg 59@@ O& eﬂtgl'g)n gﬁd IFTJ fa%g ap X%p&%ﬁgtgﬁh S%Esdt@tfdrﬁrlhe V%npllantauon region

nsun1nq con In portions 104a,
154. RresicrrmelonPoidpetnts heligsiiens M besplapipt Viffereserl GPipRiftion energics and doses
to ceﬁ[&! Qlfe%@ﬁli ®hcentkdfién GIXthediBn BRyiea el s@éclifyéd lAepth. eWnanate fyulEhPlayer 151 is

desue&,e e c s}glllf(%eb Itn'T enai {159 tmay §e’__ox%[{z£(? z%ﬁ/mdan \%epnhte ﬁfglehq C&a@ﬁﬁlergay be deposited,

anari
wherefith gricg ewwr@ﬁwdhpcﬁowﬁ@eaf ithe ensm@‘@lg pavPiolS Lt thy ign @G%%Stmaatbe introduced to form

the m%ﬁgﬁ&ﬁeﬁ(anIGE S $hekfter HBNGbIAGte QS(d@ m&{de&id gt siuiice 1 St the layer 152 or

151 f%,fg]g é}?%ﬁ{fa@%ﬁlﬁ 1%%{)#1-1}%&?%%?& % 1? élt 13 ac ordimce {:cﬂ v%e%ls estteaibhsl?%%ond techniques.

In ona pentiytddr alnbediraens dirri lerdlfctand 1htatepreient] sﬂtmn vliqméﬁhlay%s thereby exhibiting

excelf‘el‘?c JARGoA 18 %ﬁlglden%&}{ﬁ&@lﬂlle' sﬂ&tre?tce 190G OmEaka tPhe iaﬁy &6 Va-lﬁlgl:lt providing the
he second sem conduct 152 js a

a
sl s A o AR P e B v 132 on IS dicecic lyer
106. Cligfeafk,ef heat ir@meatifoh fasing yipdeatize seivn g g uThlartation region 154 may be
perforr;@ E ecﬁ aﬁ‘%r bﬂl&rﬁf&%sgltécﬂrg(g@ Q:%'y Ge ngédecg tr@&o'vep Be b EE@ rn%@;lal St rﬁ%innthe second

. I'n one particular
“Hmeﬁbﬁaﬂﬁﬁh52bWﬂ%“8@@F@§§Hlﬁne characterlstlc represents
a crystallographlc orientation that differs fromthe

2 tal l 0% th IF %E)\I;vse 81 Dﬂg ctortcﬁ\gc iJOS er the formation of the second
se EEGUELD| fdy the se

semicordvitoOIALY éfthnbmiealvedwlewz ToRE) I#Jepﬂleeelﬁttonamscrurq Hénandglgesemiconductor
pomcli'l@\ﬁ)dagmﬁl a(r@slsQ}naﬁr 1 1@ thal QQ}rs Qrpbﬁﬂﬁ aﬁ ﬂl@ Becond QREAGHRET (Dﬂer 152. In one

part1c\§ﬂﬂenﬁg r trgotge rg% auasé( h,?gl o}ﬁ(ﬁ)ﬁlg&lse a nmg igé &a%Posg%ned and dlmensmned
to cooesgond i axdliseimion frerch & wuboted & the %@d mcm}mr lages 15hin accordance with

des1gh Qe%lul!re%ehtp g%tlsﬁéﬁﬁrbe]aﬁﬂremﬁéd(:tﬁht 38 séhneSdntbb&RbhtLlh Qb’ﬂe@;%néhﬁ@’ BYer stack (not
fornmed on to

secon em cond%gtor d layer 152,
showw%ﬁtbecler%tackﬂ??eln Fﬁgﬁﬁﬂaﬂaﬁg ¢ fogyrdion s gecp 9}} &%ca Y 152 as is
comphite WieCsopHiktisediSTDochuntdbrotechhigyeer HiBE thefsameheltena apply for this optional layer

| oMl G8rAQ0, HOIRY, LingSo£Xposed surfaces at
HMkﬁﬁgbégﬁg§%kgﬁ%tor po?i%d%s 104a, that is, if the
| ayers 107 and 106 are substantially conpletely
I e P V&snsS&a aﬁimtedtﬂhﬁolﬁhﬂgfaﬁl@eanﬁoiﬂisﬁioﬁﬁ etch @ecthiig@le€ Qhttios of the second
e T
such jasrpsiliegnt witrido And/e gwl@w digrideq mayg b pslepasitel dy gt profogma e jeiv@ flow-like
dep oidnl EAUBEE 1§ 8GilIORe kdhoMad@ktiohd off BEBMSnd E&ud@ﬁ’cﬁ&oﬁﬂ?@ risal Next, the

corre%:p%gdu?gflst acgggogg?a&)% tyt%gblgrfuﬁ%;ad %&EI?IS ]ﬂhsnagsaltn r rtn:?n%g\%y 15 desc %ed with reference
to Figuteyit dlehde e mtemiicgo the ctcond ssmibbstdncidr éaytra\ﬁ myy dsade H@@m@é @n the basis
of wil- é@?a{')lziaslhédogﬁ %aﬁon%éhﬁﬂﬁé@thlgﬁlnaﬂld a'rt[mllna&tlﬂo@i&elﬁﬁ corresponding isolation

appropriate ion species to forn1¥he i npl antati on

region 154. For exanple, hydrogen or heliumions may

be inplanted with respective inplantation energi es and

doses to center the peak concentration of the ion

species at the specified depth. Wen the insulating

| ayer 151 is desired, the crystalllne naterlal 152 nay

- . .



wherein, prior to or after the formation of the
i nsul ating layer 151, the ion species may be
wonviemdused to formthe inplantation regi on 152CT/US2005/018370
Thereafter, the substrate 150 is bonded to the surface
114 with the layer 152 or 151 facing the surface 114
structddé 18g3Pbey silgltapdoasis fitedawithih @@t retndinifi f@tiEA RE heVibgeh 152.  Furthermore,
preferM%tll-le ?e%}sta%si( %E? g dg‘ﬁ)eﬂgontecigh&lte%’ﬁg?l g'li lle{t]erﬁ NG Qﬁ{h(t, 're%#inﬁlrg I%oortlon of the

represent si
secondfiemieprflactprdyer 52 mtSFfé‘raé?‘Bi] thétmrﬁpqnﬁlﬁgw@%@e pifuettes BepRedprapd to insulate

the retidnifNRtHE rsenﬁ&'ﬂﬁﬂlﬂioﬂﬁfﬁr 152 #n bl P&itidnal @a biDany Serh@ndedr feions formed

out provi ding the insulating |ayer
m““i%iwmﬁ%§?8%§9 di atel y placing the second

sem conductor |ayer 152 on the dielectric |layer 106.
The u?eafi{safematﬁalﬂzes%wsttﬁee(ﬁht@fm afté}rthefaQSmd@Qn@d GloBAY &G&nce. Thus, the

fon at the inplantation re i.on
de‘”cepé&f SFRGL: SOReTHH QPRGBS CORImch VA ey e ey 155 vhic
encapiu&teﬁ ebftivie 15he obths escorst semicadducdtd Jayfer 0P witheansisddiod structure 155 formed

thereb %?é&ggr Oahfmlﬂ@%?cﬁa 31?%9‘%(@) quis F?gngdhﬁerﬁf}%gt@‘ée% ﬂ;'e]p%rnons 104a and the

e schenatl ca e sem conduct or ‘devi ce
porton0{52a {8 SERRT BIF ] BRY B CORESed @6 SHEPTSUAHIE AR BGHe o sny other
approﬂ)rﬁ)éecllelaoﬁz: Iﬁzb&iée Thediclbsiceiet 1166 hag ifither domBrisetanBner 160, for instance,

on.s tur.e
R e —
be enpqul ip foroig thsalededOhes ST 8 Siedigcf-oF or|xapele, 3 Pxidytien grqgesses, or so-

calledP@dtd lifet! RbceRBD QMY BB BIed td Elﬂwﬁeﬁﬁ H&Ired@a%fée b Bori¥R Younding in the isolation

i GRTBLLAEAE SRS BRI M o AU TRy g e
1112 fogieglafion srhwsrs Heo ks dhh Fomdmerns reblety@ﬁk 116 forped above the dielectric

layer P65 QLERNE BurdMndaf) 1l E3ile SRbEEREALS! ﬁﬂﬁ‘cﬁtaﬁy dibbotS eyl sCndd @hown) required for
appreciated. that, in so

o g e PSP TS ERr o TS, SRR G o s
of their@distihgki 1 @ (Figyre @ yor emihgheadicleani redim 14 boohde isolation structure 112a.

sem conductor |ayer 152, as is conpatible wth

sophi sticated STl formation techni ques. Hence

s afrier did pemefion offist e Brskt Hp-shoofsion ) vy GOV A ggisotopi e
proce!;ssl 1p rtG\éklﬁbbSﬂhy poltiGe usaed thd fidst semfcetdasiaelagen 104 eHérebyethe layer 160, if

provi ed ma agt asa fuq)%%cﬁﬁtg}%nﬁ g ftef”‘tqg %&Sﬁﬁom%ﬁ lnla{egeﬁ 9F tﬁeplg%r ?SgdAfter opening

ani’sotrop gues, SECO
the lages Af 7 & Gtgkapr9¢68~‘1 Ay apy heazntwmd e @% fheéﬁmy 1% 1pad }Oésq’f st pagéqlly. During

this cgnlxpﬁexrgﬁzlﬁ st tHe @RP M@)dayefr 158 bR fids @ kubs@ntElIlEdne6i dkoh pﬂSBJsQ kiha@lthe etch front
silico andior silicon dioxid

may rggb 8%@? %é%ﬁ 568;) Oélhi’le la%er ??OO}eﬁ%l ror’cg)ve % iacross val ﬂs H8Y ofqge substrate
substaheiglysi the emettigh i chyeensesauftereth didh fohtel 17 basstpprd pl@)mdwmhs layer 160, the

layer ?bo I{J}%e %ﬁeﬁ&nﬂd §ﬁﬁ‘ﬁo‘ﬁ‘3f‘tﬂ@ﬁ§e@sr15l #4806 ﬂa@%e r&l@&éd bytafﬁﬁatroplc etching, while

correspondi ng surface to
e e RSO g H e P S LB I aG (i R PBF BP sy abo
cleaning tH_EIegid)Ee@ strirce drens ofthe pon@npEK4. ePuxing ghisofet ttbheprepess.onariain amount of the
expos%g E&r&&l@?%%{%ﬁ s@yeelrémc”ég tltfg?ex QiLoSleg Qﬁfageocfoﬂﬂ%gip&& tfaatﬂ Ghay negatively

est abl | shed formati on techni ques
influagpresrsalspyuent FFliﬁgYetePlﬁaﬁlP]aﬂm“@fﬁﬁfd?sne nts, corresponding
|solat|onstructures may be S|nultaneously f or med

E’]{é{]}rg lf%Dsehema ica e% shog% Fﬂl%r %ersduc%r &et)l@e l?}y %{ﬂé g]ﬁtgmally grown crystalline

e resi st
sennqqnmtnxsxe@n@owlo foqueabme ﬁlee Roffieny Hide foma selpoiye %ﬂﬂa&uﬁ growth process. In a

selecﬁ\@ @PﬂtaQiaf‘@ovﬂQ blobdd) th8 bepodion pRERREs &€ BAje:ea elshio aHI&M&f of the deposited

sermcg)P teli.' rae}teégl ;ﬁﬁvo%é sq;%ce I,Pglglg%‘sr ?Iﬁlggng erl % ‘i“ﬁ’P lhne sermconductor material, while
the bergling nal the divlecton defetiabsy suclageethe dbRcef 1|58)m toh eve:gkdp PFYGIPI@H fosit material
there@'rI dCWpoﬁd &?&%ﬁ tRhped B0k Qa&tv;eo fpm?x%l tgﬁ@ffhe eciaBp fOMslidon, are well
e described later on. Figure | schematical |y  shows

the device 100 after the above-described process

sequence. Thus, the device 1800 conprises a planarized

di el ectric |layer 156 having a substantially planar

surface 158, which encapsul ates portions 152a of the

second sen1conductor | ayer 152 with an isolation

o Arr-




t her ebet ween. Moreover, a further isolation structure
157 is forned laterally between the portions 104a and
woheosporiss ons 152a. The dielectric |ayer 156 nBgThS2005/018370
conprised of silicon dioxide, silicon nitride or any
ot her appropriate dielectric material. The dielectric
establlsBeded thd &b Tieye phrtiedldn erhboﬂﬁm&[ thSgo@th bhrﬁﬁdterﬂzﬁ@adjlﬁted to obtain a thickness of

the grla\gns Oé( i %se 104& %Eﬁcra‘l!e(? a%q Oé?c Iih?tlplohf%gﬁrga&gthﬁall g%e da?ﬂe ?ﬁnevel v%th respect to the

portiopg A Pt @hac}ﬁﬂleeée@cm;wf B raerpts ppedetr oiag pAdY be hféomphshed since the
deposﬂﬁi{ II'E@&d\J}-]gQ th@%plﬁzkdl@l\/@owm isFlellkb®nd #n. adﬁﬁdfe aﬁX ﬂﬁmuﬁmesa BYthe layers 151, if

prom%?,otg a]g%'eé EOép aﬁ,g&e %%cg%f 81810? ucgo(g I%qyeédISZ E% Wla m éi\éalp(éeeor on%ay be readily
deterrgiogdrbg well-etabtishadjiniing mehidogys ol at i on structures 155 and
157 It should be appreciated that the sane al so
lies to formation of the dielectric_region ILlia and
hEiewe o) schorshcly pigw gemjopadyctondenige LOO 2B IQWM %‘Fﬁﬁrpsfﬂ‘m of the
layer a56 asd stter ret8dyall dfothe $ayéroreapd mmue, o hepaée deemitione 152ayaérthe second
serruc%r?tﬁctar\q@eICBQ i—IQ‘m We devidd 0 coh u?tqmtglhﬁ@es@ﬁléondhcﬁﬁ lréégﬁs 104b that

l'ectric ayers not s 0 ulrre
are Cl;?@ﬁ‘?’@#ﬁf’h@ leaft oae (A rdeer TiFichBgh %lsmwssﬁ%a@glg Orlepﬁlgon,, andjalsp comprises
the sm&nmmnmyu@shﬂaebﬁegm@hm, WiRE £ eiiactarized bR NQe ohdieg@cteristic that
dlffers I“ro 1¥s§ csnaracterls c i&YI ]fQoE‘;/er é g&'#{%l%n Ltﬁll:‘iujeqh Is ?a@ﬂllg gls;%j}gegl between the first
| e ectrlc regl ? nd e Isolation str ct,re . .
semlc]gg@gtpr ragiensl Oétq«p@d fhe ﬁ??&‘!dl sgtﬁicquuqtcﬁ agegioag 1 2, thegeby plI)I]él’ng feﬁ@)le electrical
insulAHBY bebfeerl Bsc IR ty€ oﬁddﬂﬁj'c&ﬁﬁcﬁﬁi 1dgnd M@ EHvEDdcERhCro @ésiph requirements, the

first %ﬁ%ﬁ%ﬁ&%ﬁ%@% ??4?%\2 OIT%BE'-HO% 'gétgré%: cgrrr]?ss%o]ﬁ ?%reélonslll’éga mayfbetseparated from
each prhaybi the chspertivy elafongmichire i1 s (Singloti ﬂ@tseppnd saypispndpdior eggiophks2a may be

separﬁt@thﬁé reggect;VQ RolRibhn Kiri¥RtL1sh & coﬁfonﬁl@ewﬂhaﬁéﬁg’n rd@@emeds! @br example, the
openi ng the Ia%ﬁ 157, the et %iggocess

ot G AT By et e i PG ~Rgs b | d e orintain,
whilerRe sedoad $eyhicofdurtomegitnk il $a ooynppresentetsdicongtgiqn, havihga @tQ kurface orientation.
Thus, Sﬁ’lé) R: ox%yl%ﬁb &1939 &L&thﬁﬁ%e@fo? Hlb %51‘@19&0&1%&‘ NYChéﬁHélft@ﬁsmo%t Glhlile the regions

sl nce e etch front nay then, after being
ISZaWbbw@Ferew £358 o Sy Sprmatsp of F-ehae] TSy r OF QS Foder Snbodiments, he
regloﬁsCIO@lS&a}X/ﬁjSl’esathI 18y ersn ebiofishehikulstgial @ 52 uRs rarbdnaf1by) sditon regions.

In sqi1f7e sbag?ne?ts rrt?le é)orr’?lon%t ﬂ) 3 agde‘ SI%% 1i11§f E% élg&na%%]&? OI Qcﬂ‘onall in other

on an int ayer
charanwntfesuelpesﬁw of prapiendyeiPt mﬁwabflomwéoncm% @menh%mf%ﬂw like. As
prev19@};§l eﬁﬁaﬁﬁnﬁﬁﬁ@ngﬁée@@& Qfaﬁrﬁpﬂegfloxﬁtlﬁmﬂc&@ng Wbt bl hdi€important, and hence

the re?éoge 502% 89%\£qg£aﬁna%b l%i[ %nr'{;?c Jt Tespec ecgye s?rﬁ%%&%p%%@n? qgere@tg é{orrespondmg

techngjuesefpri cmgtuigh@anempism@né@ﬁofam lé?@edkbeoiﬁscvlwe Wﬁb re{elreeﬁf’éo Figures 2, 3 and
4. 104a. During this wet etch process, a certain anount

of the exposed portions 104a may al so be renoved,

t hereby al so reduci ng surface contam nants that may

negat reg@l, the sanfidondnioedegicssiob seyjbrantsidsell exct siksaate for foaningdemiconductor
c1rcu9 i%%lns EQGS %v?nch ';:)kogfdgseat Ilélstst@g' %[H@l:ehtcﬁj!)els ¥%f %J}Qéﬁﬁnet Biconductor regions,

m conduct or devi ce h epitaxially grown
wheree {hs seeeifip plorasiensiesar a%ﬂ*, e%tPe # éegft ¥ diffeony S%“r"ﬁ%ﬁm’aﬁ%}?f@ may be at least
partidlf€adpgtéd in0iEvankO 4athdy rapisied eaivfattrisy ploscdded thag st the other crystalline
Ina sel ective epitaxial growth process, the
on paraneters are adjusted to achi eve adhesi on
of the deposited sem conductor nmaterial at exposed

su @fg@i@fh &Q&ﬁa'héhﬂl? sI@st b @enﬂcﬁd&lﬁtbﬁ/ deRde CODVB Bcﬁbrlﬂdn@@wﬁh a further illustrative
cond ctor .materi

ernbodl néeln 8h ﬁﬁtleé?t e tf’llrthg li){st%lllgne ﬁréncgrbdgg(ércggﬁg és IPormedt that exhibits a
charagierdtic thet cpﬁerrnﬁwe Hie Icharadeptiss df thraeaiqns é(])4btahrb15§@)nThe device 100 comprises a
secorﬁo&cgl%gqgg&p o0 RRE] fof ARtadcECh RES of BE 1RioSE€I @G ¥ ordance with device

epitaxial growh, especially for silicon, are

wel | established in the art. In one partlcular

enbodi nent, the growth paraneters are adjusted to

obtain a thickness of the grown portions 104b,

i ndi cated as 104c, that provides substantially the

sane helght IeveI mnth respect to the portlons 152a

B8PS



provi ded, the |ayer 106 and the second sem conduct or
| ayer 152 may be known in advance or may be readily
wdebwrooised by wel | -established inline netrol oggT/US2005/018370
Figure I h schematically shows the sem conductor device
100 after renoval of surface portions of the |ayer 156
requiddinehtsaf Me@tovere adiekttriofaydr es knay e foliidd, abovie oy ©udnd diglecttiO region 120 and
above‘lea%&%?s lgﬂleanﬁ) ?64% Iw@cﬁ § thlrﬁ ggstﬁfmetsgg\ccﬁﬁ&% gdyéq 'i@ ﬁ)ﬁﬂl&ql{]&g‘egﬁ With respect

vi ce rrses t
to the Fh?l%‘tt% Weﬁél%@ﬁh tiz% Hlaé Eergponfuster Y 1164%@%@%%8%@ criteria apply as
prev16iﬁ1§1rea§1£1ﬁ¥dl @i refyendd tol BAFhst QRE sdedrdSdembrainaat Bj?et§lO4Cand 152 and the
corres(,?oncdm'g 1ele%‘tn%{1 eré g{):go(n) rl%?hlsglatﬁr !3xece %g}elﬁh]gtg %%%Qdo € cﬁc'algacte?shc of the third
crystal§p aennwmh@hr layes 11:%(&5@&:&@ fhe Exgt 49y seepnd Céasqtené‘il?é The thlrd semiconductor

layer G %@%%ﬁn‘é& bycwifa%ncﬁtbcfhfxﬁﬁé afs 'isQﬂEb tei}t@anfeﬂ FaSth reference to Flgure 1d. In this
SO alt.l on s

u

v, Ry o B inen B ea Bt WP ERE FP YL ki O B st
therelryedfering she bOtdigiaktn che¢t fre needd reduisemicd nobn ctimely egphistirgted applications.

152a, thereby providing reliable electrical insulation

bet ween t hese two types of sem caonductor regiagns

MoFigwe élrscheaﬂe%caklymhﬁ@s HepeandyForevier 108 s sartig figmythe dsyice as shown
in Flgﬁ'ﬂhmcha@lhg)perﬁ)ﬁ@d @ pEiraliGAds mamfeownid pradessento brinlfirgtlRicuit elements 159
repre‘s:egf%c[ &?%e?%& graﬁsﬁglrsqﬁ] §nd]og41% ggﬁxanq%%Sa%@ @Jc@&d%Q'anr e?e%eﬁ?% represented

resp ective isolation structure
by fiok] qffeqt 3M5Vt°fst“h?é‘d sebePRIEE 2R (Ferssorsylégyingri s %yzlavetfa?ectwe channel
regiof€l S%Qﬂﬂ&XaEﬂe bijargh Iaamrreﬁomm@t df wich SsCuBktani@illy Sétérbhdiedi byethd pdtions 104b
and {‘52 r?specg elln t¥Ience I(}wn § n @ e! ﬁe%%gr& %ubstra(?e l(ﬁ)xa%rgl)l%v% in Figure 1h,

senlcdn uct or eglons 1 esen
substentigllyt cafyentiveal SIMOS BRrUFETinsrPorawIsTieRy e (am@g weibit slgwaticant modificaton,

whileHe | RRd1RE b‘t%ﬁung\%énﬁicirﬁ %&@&%ﬂoﬁﬁé&t%@r@ﬂﬁfc@ﬂueﬁ@&% @Rsifically designed

chan%ﬁégi%ngg% gﬁ? %;]r%a > {llglgugpjﬁgég\géqu%eg% 5.16 e%an(ler ntc)ﬂ())llty for P-channel
transigtome fuat Iiohaymel) gedlstb@,rreapmwﬂso ripstonld he affpreplatedh éanwbr that the manufacturing

sequéilgea(ﬁ&lnﬁéd% Sar ﬂM}'ble Qeaﬁlnﬁadﬁﬁaﬂ {0 Q§y &é@lﬁly%ﬂ 1@@3 &Eﬁlﬁ)ﬁ)ﬁ@ QJ]&)’ may also be
used for the formati on of P-channel transistors

O
combingd, wifh newyly deyelfesd meerdiing Aoeesset p fpagidsHee ti‘t?ﬂ‘ﬂ"%’reéy In particular, the
presehtdiplegive piovifids BGjgh Slbgrde@f)ﬂe)dbﬂgy 0 Msggravily thefabrivation @fjdemivsnductor substrates
Fto{stQBR el o RI'HHJ GOLANS scnbdks SOME
hmm%ﬁﬁéﬁﬁﬁéﬁhﬁ&h %ng}%gong f04 d' %Za ﬁ%y éiffer,
alternatively or additionally, |n ot her
ch ﬂfgﬁ@b%fﬂeﬁaiﬂcﬁl@ sh&tb(hl’kelaﬁoﬁyq&ﬁ? defice 260MhERALbILS t1B8 formation of a crystalline

sermcingucf]or keélon %ﬁp ang ecg' %f rs!‘}rarlnat F[ oigﬁura nﬁ%% g se%nc%ﬁc{ualorn de%{?:g 200 comprises

OUS aln engl neer %
substeyfialiyibesame colmggqegp] alrepdy @@l@ﬁiwﬁ@ reﬁamn@e te Riguwpnhg @herein 1dentlca components

are réfgﬂ%@ td Bnhe sadt® ‘ijeféi&ﬁ@ Sunteh®, ﬁ/ﬁgﬂh@ %eph%& aaleﬁl:{r@ r< 1i5§éb.d BEY leading “1.”

Thust tﬁee?eglimﬁn u&r?qulg ﬁé%w&%%@%&%%d&eﬁsg@s %tg':? I‘g) r mtstance the layer 202
and thqingubaéing lexgr &013. f@lﬂmd daprois the 525&Se\midohdubier leb@s 6041, ok wiithhbe dielectric

layerE ﬁfG GALI0G Gre io@atgll ﬁH&v@e& b;the 1%31@ ﬂgsk%OS I%z%lng the ‘é‘&HJnEs 20§ & 210. Additionally,
conduct or devi ¢ be. consi dered

s crysflpsta Biebys 694ﬁ+8ﬁ>§°vsd§wrb ATt DER A Sl pier ayer 20s
may bd@meisad ofhileted pantisondle®r atterlablising b wiighdli hdefied Mitick yypeisg compared to
: nguc [ :

e ey By SRRRLOG: BETBP, AU diphuld T PR DR Dl By g compried o
silicogjgermaniap pr silicpy/ e e e lllfeegpqﬁ%a ﬁa&g}ﬁeﬁleelegienq rgiods selected to achieve the
desir@idfriih.al | y adj usted in advance w thout requiring

manuf acturi ng processes that affect the other

crystalline sem conductor region. Figure |

s c Abnegmicernétyr dstien @0 miap be opmed dh the eanesr fasiiiey prie daspdbeg jyith reference to
Fign@ Q& OMeRRGE: Wak buflerliyEd T8E mhy BeliSnfea bl ¥fta RNAH KB the lder 204 with 2

which at |east one further crystal l 1 ne sem conduct or

region is formed that exhibits a characteristic that

differs fromthe characteriigtics of the regions 104b

and 152a. The device 100 conprises a




second dielectric region 120 forned, for instance, in
one of the regions 104b in accordance with
wdevicersgui r enents. Mreover, a dielectric |aper/usi®s/018370
may be formed above the second dielectric region 120
and above the | ayers 152a and 104b with a third
subseuehtSéladhiicn Percsemtlatipdbcdepdsitionyfan adptdpriite fongaicibsh @i drhelium, within the

semlcondugor %%pﬁ)gft {h? gltcgquy gﬂltgé Egtrrzb ah ‘:Leé %h@egldlreta%ntt I'Bul;lgg this heat

uct or ubs
teamentp @ehqhan amovrgﬂtea@ldmr@\th% d@lpsﬂﬁexlmpap loggtiopsifegPafenipstrain buffer

tayer 20s foh@axf inérSHy addpbingS S a0l 1BBd¥IspiamguUCt or | ayers 104 and

152 and the corresponding dielectric |ayers 105 and

151, with the exception that at |east one

¢ hErefwthersirestisiog offthe sestrath R@0cmayrogmsingg ds iisrviescyeedivgth mfarencoto Figures 1d-
10, wh@N# the dpk@xifliofolwdd ;§ocfeJ‘s QEERE whth keddrenBd ngﬁﬁqg Ghen results in a corresponding

characterlstlcs sem conductor [ayer 119 may
strainggsilicqn ieglon (g TegiRpse 4y %@mFe@hnlques as is also
explalned mnth reference to Figure Id. In this way, a

g%elgincﬁfyfsﬁﬁsearkhbs'ﬁytp 8% @gt i€ %ﬁ&ea ltA fJentﬁ)nded to a device such as the

uctor reglions ornme S|nq
devwg@squrna%ce)rdatl%ﬁ% B‘}}b"é‘ﬂeé‘is Fﬁ@ubewﬂpfs%me S Trrdl o1 pdevioe 200 as
descrived @it ﬁfereﬁ@(tbl ng&ﬁ&ﬂt(&n@ﬁne&ﬁ @t ﬁ);( tubeamibly iSetbul &t the adn@dnents of the

at I ca S, «
substra{J qu @‘ I,%re @ ate dallé \%H%g th%‘[ 52161% \I\%g umc !l')(dth tpfé(%%pgﬂm of CaI leadmg 3” instead
of a 1e@§ms AoWwaleicp, ﬂpra sgesrrede P19 camprisps theawarfgat%elr%‘Sérarﬁwn%nsmconducmr layer 352

formd&'ablfv@ thk bake RfterBITAf0E EMhﬂuﬁQngQﬁ}@EﬁS $cﬁﬁedidﬂ tlfe@l%d&ildc defasbnductor layer 352.

Addl’é:olpéﬁ/u:% té'rtfug lbuilf'{a? ﬂlyer %’g is t{) eﬁ %esfweeP %m ba% fB fbal(;ﬁf and %16 secand semiconductor

5 In an
layer 352-c Uhdt s@in@mﬁfm layed 5@5 &S CeSETie edelwd ﬁqnectoadlew eleﬂenal having a similar

crystdilfn@ Bk OEsSthd Bas@ Bt 365 8yvHRRAst h® BSonkiHéBicontifkor layer 352 has a strained
tranS|stqgs 159 anqg%SS hav% res

ve a
sl B G 3R T HELCEH iy e BRPT T RaEI | Fpygpe te st
buffeiMiyeh3 50 nsy bs tcamyirisal bfysilibet/garmnired objyilidohvearipdy; tahdtis 1k Ayherein the
crystaglﬂlg b;sg %ﬁ'!enﬁ[l ggjolg 911:1&0}{ ellxycer fkﬁﬂ‘%%e s‘ﬂ@ﬁﬁe §§Oa1rt Bllclynge doh@did !‘&)rrespondmg

evice or substrate hown in Igur
devicg, s 24 fiedayigey O SRV it ﬁl%ﬂﬁ%\ld ST G*red)éieu?ﬁtﬁ!f@l 353 and the strain buffer
layer BSZ§ (ﬁﬁﬁﬁe&Sch&y tHeebyapPlnk ®chinditie3atiied Sdcapdisérhicemthictor layer 352 that is strongly

bond&n to t{l un%gr ng mV\mor E el %&La@t&s 2 Q’E.rﬂlern D& ssthe ma be contmued as is
RARS ancement of Circult performance
d%ﬁﬁhbwﬁp@@@@P@ﬂﬂwwléeS|gned channel regi ons 158a and
159a, which nay individually provide i ncreased charge

Kﬁ%gﬁ% gllnq?er earrl;%)%ﬂs fngsr %escr{ri%cf;‘ wgl%: fef Eerrle}:nt%l I1%tup r anﬁ]n%j ergléle the formation of
differsipryeteliive suiconiouies\regions.t daght hatflhe 2 m@ﬁaéim deptenerigstiage dptbe modify the
respeltrS eﬂakgeegne%gm&ﬂtk/bgay be readily adapted to any

currently used technol ogy, and may al so be

conbi ned with newly devel oped manufacturing processes

anitighre tusckendeoallcdovechmobrigite Sevide A0pdiritg ounafgturing etage for forming a

spec1?ff E.EIn a s%@cﬁhﬁcgpre&gﬁ) thg @eﬁm&mlﬂfcgpdedl@&m@ ?na§3 gubstantlally comprise the same
XI In integrating the fabrication

compgReAt: o FATIETbT ST e oA Figuaith réicRAr dE%l%Péc} BY e fgne reference
numek#B(Q) &:@8pS fok :meﬂiuﬁ pE’GhsfeladIof(al]é’a!ilﬁglﬂ "OHenke thd E@ndoﬁduetgf dt/iceo00 comprises the
substrc?%hl% FE%%% t?eﬁ Lyrs 3%23 Fg@%akﬁ%%%e%%{ggléﬁm% ?s?amng g R(ﬂg epeciﬁed by
a firsksqhprp it é@@@veﬁé}gucwﬁalhmm’gm&‘ 3 %‘ﬁf@?ﬂlg j Sé‘i?n@;‘ilff%?lﬁ cha{aﬁenstlc are formed

abové the WeRctdo retglbxe4ﬁ6 M RAGKE {rp¥alife Ybrishs 260 a&DdeteiQﬁ)m each other by the
1solawtsﬁuc?ug%4é? eaﬁ%ge ]eeBar‘iﬂ._tec{fil'lijorme %?gorg né()?% g}ﬁ{h d1 O(Ijlgt%ic ebégg. Moreover, the
crystdlgmpotiensi&laare eepmetfe@wtwsqlmomghume 4§anéddpt@ﬁfélwer$t,rein buffer layer 404s is

nunerals, with the exception of a leading "2" instead

of a leading "1." Thus, the sem conductor device 200

conpri ses the handl e substrate 201 including, for

i nstance, the layer 202 and3the insulating |ayer 2083.

Formed thereon is the first sem conductor |ayer 204,

above which the dielectric |ayers 206 and 207 are

Iocated follomed by the reS|st nask 208 haV|ng the

o NN N - PNA PN .




t he underlyi ng sem conductor |ayer 204. For exanpl e,
the strain buffer |ayer 204s nmay be conprised of
weizbieonisger mani um or silicon/carbon, and the PCES2005/018370

wherein a specified elenent ratio is selected to

achi eve the desired strain. The sem conductor device
formeA(A tierpprtioas 40¢u; AEElchn iimpléneeios fepen §@sih foatkdatthinghad@gond 4984 wherein the
impl gﬁydglrrggg%%&msn%sganf bl e E@clgsggh@% Sl &gggﬁap{g@ogﬁa@ﬁmeﬁ&mm

| ayer 204 with asubsequent rel axation process

[ n@"heﬂﬁﬂnﬁ@ldﬁm dﬁz&ﬁ o IheinJB fdifnecﬂﬁ a@&ﬁirﬁ@fvﬂﬂﬂ:&@:eés@ﬁs are also described with

referﬁn&eco 1g1étbs lsal'i? th 18in ac%mo a}!t\ér ]gx;io?,'ure (Ir} ?heS A %&gut%e Qain buffer layer 404s

e VI CI n
may bmmmq be nftlech@aqpltatxraé aqowétritt:chnmns i fogy m@thncs ol g tbagiy efaiﬂwerﬁzennamum or

s1hco¥1/gﬁbdﬁ@xlhbﬂ1tﬁ% Mn&fO@@ér@coﬁ@hQ& oiasﬂﬁ!oﬂ: h@l@m@laﬁl’aﬁlﬁ@égioﬁ ﬂ6d 18812 formed by
di sl ocatlopet%étes t 0. al 5&Ee strain buffer

on R Ay PSS SOLP P s TSR Pea i hncton corey
Theresfracthadpvicd H8 nfay bt Ivetrtregrdioedsd thystaih buffre laga384sr thit &, ROG:ate a plurality

of d15'lU3¥c1oﬁ %ﬁs’ EAkY ﬁte@x%th'ms thg E&ﬁgﬂs Q@g tﬁ\érébp réia%fng FE e th Bhe ll:éyg%f)fsswhlch then
erein taxial growth process describ

“answrisﬁltqlé“ﬂ’é‘?lréwl@%ce%“ﬁﬁ“@tffie lg then results in a
correspondlng strained silicon region (the regions
ggmjeﬁ Eclh%%gcea%l{r] g‘%)w? g@: Igeﬁlc%n% fglc @%MO %%lﬁ )ﬁaﬁg}gwgctl@e epfitaxial growth
procease theely ouwpe QEesprnding e sqné?oﬁ%m Tesigns G8thoRpriercofiipe yain buffer layer
404s.ThR0L fpRGtiE sdas ﬁﬁj' Bedlearddtin the eég&iheme bl @d_]ﬁ_sit@.lﬂhe Stralngbukthy, layer 404s,
s gl Bl SRS R B RS e e M LERRIEAT 00 ca
to the conponents of the substr at e 150 (Figure Id) are

deﬁ@taqgsuf@ymg PSser®t ABntlof fpﬁfvﬂ@scﬁ teCHAYRE @Jat Ml‘o*vb thk B&mation of a plurality of

. e on o | eadi ead
it O R P AR B P SBU P DAL Bk st of cah
cryst@5i8, semiceg@ioan dege@ningo b dotzord foayet siB&Redf desipe deqailroeds.t He particular,
dlffelgﬂ%%sm%ﬁﬁm%negiaﬁ%ns xﬂzﬂfq)e %hﬁe@ %HL ﬁﬂél@ﬁbslt@ty Qﬁere%? ﬂrotl%gﬁg potentlal for

he second sem conductor. | ayer 352. ditionally,
signi oyl TPBUPE GRSt 3825 6 TN oBEiBRTF (hdagEitve csillne
semidsBduetor fkiodS 3Hcﬁsl&t2brtﬁitepﬁﬁﬁm@nﬁ@mlﬂboﬂid\tmip@diﬁcblayﬁlgﬁ@each crystalline
sermc-gncﬁlct%; xre%l)lpsuplp&zt%rm:{y ﬁ.{dﬁg §1ﬁggas¥ralﬁ els Enhcl ﬁnlle %é(v?cg performance in

m conduct or Si m ar cry sta
addiig ros GHTFAEVS 1 MEPBRSE FRTRIPPRcaG B aiHe  Srberl h difie pipiconductor
mateS &3 dlwatoa & singy aibstﬁﬁ,Zwifbaéin e Profandtioeel tifer yBdrialk kiay & least partially be
accorgqhsheﬁtm v1<%u]a foE % leaq E eéeil__nghg %r%\%%tﬂlg e%t?(}?]l:rgaitn%p ontl ]?e applied to the
formdtigh fob ﬁlffpralgtéypeggfz@anﬁﬁv eﬂp@e@t@rﬁm— payegsopfllow the formation of different types of
crystalidel ré‘g‘ﬂﬁé Qﬁ&sﬂﬁ@ Exdine s@ﬁstr&la | theei bﬁ@ﬁ?ﬂg%oterﬁﬂd’oﬂ Jﬂﬁanl:lhé(ﬁe across -substrate
crystal

er.el as
e EERE PTG P RERL S B 8280 o PP eTitl B b gRBEY fgegieonduce
fabrieeny the porsetubgiratd @viforeily o ddksubsgatt precegey sk aslOrepkntivm déppsition, CMP,
and tﬁé qiL ?na!l Clixot '@eng)%et Qeﬂr@@tfet ﬁﬁesh&enﬁﬁﬁﬂe tcﬁ@';n@er i ‘Bl ﬂl‘?%s@aya Elg semiconductor

the strajn buf %{( Baﬁnsrmve
charapterisfifsy @}‘CBé‘h SR *’tnﬁ éheé Faﬁ‘a\é{éﬁ agﬁ’@(}ﬁ?j ‘E’étﬁ’EﬁfE’Pé‘ ﬂ“ﬁ’))(?%srto produce
integdb@ dibat chi® Bbinhongbustndiiechibon tph@muader |Hetehg well-established process
| &R 8 i 1h micond
eI, Bk STy MR Rl B i i picondupor egions.
reference to Figure le. As a result, the enbodi nents
dege¢ pabr&mawntbhdlmaﬁsedi@msea ab&ve Etegmrseauze adi] a3the ﬁtaaluen tBEbe modified
and praC[l(ng r;]nScP Reé%{lé ng e(gnva{egt%angel; %%%ent alrlﬁose éjcrléﬂgig %ﬁeegé: A avm% the Peneﬁt of the
teachfnasr hdren.  Fordéxpypple, Hee M@gﬁeﬂ(‘fﬂpiﬁ vab f@rﬁaﬁbg‘@ Ieaarheu nerformpdin| 4 different order.
Furthbi@H fo Hiditafi6h @B LEARIEd loYhcSRANS oot lidied BAGEOkerdte¥bFE other than as
400 during a manufacturi ng stage for fornmng a
specified strain in a sem conductor region. The
sem conduct or devi ce 400 may substantially conprise
t he sane




conmponents as previously described wth reference to
Figure If, which are designed by the sane reference
waunwriafsg except for a |leading "4" instead of PAT/US2005/018370
| eading "1." Hence, the sem conductor device 400
conprises the substrate 401 including the |ayers 402
descriamnﬂﬁalam@b'blﬁg ftay theeetork Iaﬁaeaoﬂnatttmq;amwﬁteabddirmm [AB¢lbskdit®ve may be
altere? 195 n&o ﬁl 2 arrd] aqﬂ seukcgp 6]? aILOOI{S] :atre g[%%.(ri acdf/ erﬁﬂm‘c" He SC%)M%%(? %{S{ of the invention.
Accod@l&éhm@tec@ﬂmowt hereings dsget ford iof e ehiinls @Emw e the
dielectric region 411a, wherein the crystalline
portions 452a are separated from each other by the
i solation structure 455, and are separated fromthe
portions 404a by the isolation structure 457.
Moreover, the crystalline portions 404a are separated
by the isolation structure 412a. Additionally, a
strain buffer |layer 404s isformed on the portions
404a, and an inplantation region 460 is fornmed within
the portions 404a, wherein the inplantation region 460
conpri ses an appropriate species, such as helium in
an appropriate concentration. The sem conductor device
400 may be formed in accordance with processes as are
al so described with reference to Figures la-If,
wherein additionally after exposure of the portions
404a, the strain buffer |ayer 404s may be grown by
sel ective epitaxial growth techniques, for instance on
the basis of silicon/germaniumor silicon/carbon when
the portions 404a are conprised of silicon. The
i npl antation region 460 nay be formed by ion
i mpl antation of, for exanple, heliumions with a
specified dose, inplantation tinme, and inplantation
energy. Thereafter, the device 400 may be heat treated
to relax the strain buffer |layer 404s, that is, to
create a plurality of dislocation | oops and sites
wWithin the portions 404a, thereby relaxing the stress
in the | ayer 404s, which then transitions into its
natural lattice configuration. Figure 4b schematically
shows the sem conductor device 400 after a further
sel ective epitaxial growth process, thereby formng
correspondi ng strai ned sem conduct or regions 404b on
top of the strain buffer |ayer 404s. Thus, a specified
strain may be created in the regions 404b by adjusting
the strain buffer |ayer 404s, substantially w thout
affecting the characteristics of the sem conduct or
regi ons 452a. As a result, the present invention
provi des a technique that allows the formation of a
plurality of different crystalline sem conductor
regions on a single substrate, wherein at |east one
characteristic of each crystalline sem conductor
regi on may be designed to nmeet specified design
requi renents. In particular, different
crystal |l ographic orientations may be realized on a
singl e substrate, thereby providing the potential for
significantly inproving charge carrier nmobility of
transistor elenents forned in the respective
crystalline senm conductor regions. However, the
present invention also allows specifically designing
each crystalline sem conductor region such that it may
include a specified strain to further enhance the
devi ce performance in addition or alternatively to
adapting the crystall ographic orientation. Simlarly,
di fferent sem conductor materials may be used on a
singl e substrate, wherein tlle preparati on of the
materials may at | east partially be acconplished
individually for at |east one material. The present
|nvent|on may not onIy be applled to the fornatlon of

11" rr g o o o, e 1. . I



manufacturing uniformty. For exanple, with the
advance of increased substrate dianeters in
woeemocmonidsict or fabrication, the across-substraPeT/US2005/018370

uniformty of full-substrate processes, such as

el ectropl ati ng, deposition, CVMP, and the |ike may not

be able to provide a desirggdmasni mal tol erance. In
WHA&{}%; W t he sem conductor characteristics, such as

= ﬁg the like, may be adapted to gl obal
substrate non-uniformties to produce integrated

cifycui tAglg{hp(ﬁcJ;@yigl@ a substantially uni form
per f or mance. Hereb y est

t loTmied pjpleric regier{1e) %ﬁmg%ﬁ@?ae %E Bt G gmycspipeor laver
the i ndi1o4)cusl firgtichbtelligntememiugeriaec {164) redgifomsd abirea substrate and
particulaf, ?H;Q{%ﬁér%%tﬁ di scl osed above are

illustrative on he invention nmay be nodified
anefriprERg: Ficlewt o8 HOfC PEREOD (R regiuiy $P GRS Ny & second crystalline
appar enienﬁcﬁmiﬂftﬁﬁﬁyes kid2) Glﬁbvé Raill [iRleatrit répdowi (ADla) el said first crystalline
benef it of (&t $AGNI L n Ssell &l s’tallﬁlg L éatyg}e having a second
process St eps. set y‘f above e perforne

di f f er efheragrerigtiq diffqrigg fr%wﬁﬁfr@ Chaf?@‘felllﬂiﬂmat“ht ions are

| N{eRBARCL bRtidnhde sleledink Sry@fillieaBsicsridGdidr ¢YerO(l 52| @SdxPdte a portion of said
herein hovvn ot her n asgﬁﬁs:rl bed in the clains

bel ow. Pt FEEYR% slglg?c%nrd‘éé’%%\l/alycf that the particul ar
enbodi nents di scl osed above may be altered or nodified

ang all T%uﬁaho\i%@ 'cl%%ﬂ pﬁﬁm@ﬁ%eﬁ&ﬁﬁxﬁ defed o drétksd obcﬂﬁlon to result in the

scope, and spirit _of the nti ccor,
posiigin @t SOl HERLTEPEPHUE e 4D Pose o ol o141 and sid
first dygstatiine GinAbdviBicMiHATer |(B4CtoiphEeD proyiding saié tsévoud], cristifpe |nglwgduct0r layer
(152)f Qb E@c&(}x‘a s@os@te%@ﬁ&nﬁﬁlgsa{d%%of?cpsuésltr!atle @))salh fib@rafe€CESS (111)

f’or ne first crystalline sem conductor |ayer

(104), sai d first crystalline sem conductor |ayer

( 114) b€hd1@et]ﬁcﬂfoﬂ€ld1nﬁb @t Berecompilixsi Iseltotivedyn ebithraallly izgpwing a semiconductor

rst..char 109N€ process

matenall ol sz id. e)gmse% 80 ; oensou %atlcp st Qﬁﬁéﬁ%g%@tgﬁn%%foh %9%* Og)n second

cr yst alline sem conductor |ayer (152) above said

di El ect Th&métﬁﬂi o@lalaﬁﬂ‘ﬂ @)he@ﬁcfo&ﬁ{gdaiﬁid[e&ﬁtne Fdgh @l 1h4)NEL said recess (111)

sem conduc n l.line .
compgéeﬁf%ﬁo&ﬁ' anl S%’y éerc s, Q\? iy a aC on‘%l%c Parignreieh }3) g a second part of
said fdstﬁfys;allmgelﬁlp@mcs:alamerf1|014)st char acteristic; and renoving

a portion of said second crystalline sem conductor

 ayer (152) to ex ortion of said

cr gst al ITP%@eté‘Iéln‘?fcpg 8’0%3 R i@’ﬁs)mngf éleﬁ?émrf%aﬁﬁlaloo ver said first
crystaiifne Gémaibamiior npre (Wit pemplegiynfilhgidagceds €} and vad pelgive gerch (112) and to
provigeoe?ﬁrgtl%y f &1916&19:%":3&1&11%90% Eh%l fﬂg%fygtélml s%c&ﬁucﬁla%r @1@%0 nd

crystalline sem conductor l|ayer (152) above said

dielectric region (Ilia) and said first crystalline

sepl condu€hnahod odykin {, HBd}pin cOdrpeons @sbspatOhavil pEvigal thereon said second
crs L SANR e LB S EERRMAE Uiy 2Kl o) 2t momptor conacting
said @ﬁllﬂers)éé@mﬁa’t@ten?ﬁl The et hod of claim1, further

corrpr ising selectively epitaxially growi ng a

C Onggé%gﬁqunﬁclalég?n s Oelg (éOEn%fgmge Méreadec%g({ élele %1(:93?(%@(%19 above said
secondet;ia@mnem‘emmbraiumr Tayer(ki) widrporfdine siich geccg’éw@%hteewlé@ts p¢cend dielectric layer
to sa1'&§&'st%la (Ilia) in said recess (111) conprises commonly

formng said recess ( 111) in a first part and an

isolation trench ( 112) in a second part of said first
cr gst al Mhé ec@fetin dcholer bayeising foPding said second crystalline semiconductor

layer (152) with a specified strain prior to forming said second dielectric layer (151).

16



5. The method of claim4, further conprising

depositing a dielectric material over said first
wonrystoaliss ne sem conductor |ayer (104) to conpPeraisyu05/018370

fill said recess (111) and said isolation trench (112)

and to provide a first layer of dielectric materi al

above said first crystalline sem conduct or | ayer

(108), Tt B e S R 580 o
layer (@ $2) Stnarikds freming Abcoddubti@rtrehchyesr partef fpistrdendd ¢rpstadlipe gpmiconductor layer
that ls§&g§c{;b@e%alg\hlglgkuqcl}ggl&econd crystall'i ne sem conduct or :

contacting said first |layer of dielectric material. 7.

The nethod of claim2, further conprising formng a

semond Theehetod bi dailh@y &¥thdr Ladgrisiap eaevis@baill metiipo f the second crystalline

senncondX&orgal u(gﬁ% t%elfgﬁﬁlp%ﬁgqtlaqan !‘e ¥ Ehe é&% ga% @ecp&)ﬁfti)h %gth§ ﬁllsfjcrystalhne

con ric e
semicaraiakr Gty band s AT pOrHBXoR Be seﬁ?ndéwgﬁlhee?emwfhtc}/?é }ayef Qs
conprl sing form ng said second crystalline

Ty L S B B F Lppre

The met hod of claim 1, wherein rem)w ng a portion of

S aizd S e’ﬁﬁ%@ﬁéth%& ¥6didh bl wﬂl%re‘ﬁxes'ﬁd% iy aiie sl:rﬂlycﬁlﬂuc(ol ﬁ%r (104) comprises a
r| sSes a secon i sol ati

svain ST Iy O S SPPTPTE e it p s B A i R e tyer o
form h @EHiteé denzitpnivetos Biyal ablive k@d tapbed petjoroef. thel st Cm@ﬂmfmnductor layer
Uogof claim9, further conprising renoving said portion
of the second crystalline sem conductor |ayer (152) to

mai ntai n an isolation regi on between sai d exposed

pori i onTiafmeitae of ¢laim B3, elicyedt @lettivele egivrinityomating sord stmiymductor material
compx(lses g%poialfng ﬁéﬁu{é‘eg ?n%%:xgheggsm?lg rsatn]ll %Q]écgflduttglerjlﬁgﬁp&dsmdé)ui;f‘r%tlar){grdand relaxing
said b@ffer dveritoraate siipieingdithdepesitefl *W%r{du%qry@te%ﬁl li ne

sen1conductor | ayer is a strained layer. 12. The

con IEeCI%:l%hod of cTalle.I i\%ﬁ%ﬂn s‘f’u I 1rrst Sciéasrac ensltc X%&e%n% a?ﬁrst crystallographic

orlenﬂamyiend sagdnetondivbaresteristis agptsenis ﬁﬁ@@‘tﬁd@@‘?’éﬂgmﬂlm @ientation; s

sel ectively grown on said strain buffer layer to form

a straiped se er above said exposed
potti onTH™ 11‘?31*?? r%tr?‘y‘cf“g%/rfsinﬁe seni conductor | ayer
( 1@43ing 4 JecorBhdelevirichregbonofl 203 limk mcSs fumed &i ah lg#|oe pf the Fispt crystalline

epi t axi ?elnllc%nﬂ[‘:tglx%ﬁlgﬂ&@m ﬂ%%geoﬁcpd?ﬂ%ﬁitmo{em&@ﬁcﬁ&brﬂyer (152)
conprises depositing buffer |ayer,

id
S oATRBRHTET 6Y- izt SPePae i o b fa“i sg B4 i c egion and said et
r el axi ngndssedofll bryfailme sdrr&gp&ducibolamﬂa@éle 152, rsad thirfl arystalling semiconductor
deposi t ?Qﬁﬁ% ffagﬂ lend LR ffer11]g4fron-1r paﬁi fEtRe .ok characteristics;
claim erern first characteristic represents
a first aI@r ystal | ogr aphl c orientation and said second

Chagdeih@d poson Gf faRPhiRISERhBindsc MR eineorayyS(l B toagpeapdipottion of said first
orientation 23 further

and seco;l‘gdl cryHaHme senncor[}iug(a%gerg kl@h 'Ps

conpr|3| I'el’'ectric region (120)
in arecess forned in at | east one of the first

cryst al ispRusent 6 Elﬁreleh@ﬂiﬁtﬁeréola%}np@sﬂ@ the second
crystalline sem conduct ng athird

or
cr §§F%\‘FYS fge criseBHy Geeion ! Oﬁgi{%v?ng%%‘isé ;haraﬁtgls ‘sai d
S e a dikldctdh regiel Yln)doiedjiaionllparithcambto crid fiststmisgnducereipwi(104a);
cry %Ef%‘lui 1:195%111 %xﬁ%%ﬁ); QngOLl QY§5)Sf0£nqu 4povk @21)1 dleiia@thg reglon (111a) and

third cry sta i ne. sem conduct or ayer { % havi ng
third c Hﬁf%eﬁ@%@wtﬂeﬂw fhat g ISt SPerrEsEs ?frf?d
S e aOR&lath afudiitcd 1 125 ispo&d laterally between said first and second crystalline semiconductor

regions.
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and renoving a portion of said third crystalline

sem conduct or | ayer (119) to expose a portion of said
woi2omtooznssl second crystalline sem conductor | aperas2005/018370

(104, 152). 16. A substrate for formng circuit

el enents thereon, conprising: a first crystalline

seniconductor region (104a) having a first

hl?r i e su a% 'of ]tgr{ Fé @Eér%n ?alldlj 1%%' B ei'l;t!cggprés&%aat Iﬁg crystallographm

| at'eral 0’ sal sem conductor regio
orientgtip@apd paid W@é elwwerel@ﬁyr@rraiemﬁ hiscapd Wﬁ@haen?twwqta@@? on

(152a) forned above said dielectric region (llia) and

havi ng secon racterlstlc t.h di f [ Sk fro

first c S&@F%Fl st | 0 L0 PhERR % IFaétt f’lbenoé FusTe T 28 crysatin
semicdni®yor dig®poemptisksatseringd [symityatwgveregigmi d fir st and second

crystalline seniconductor regions.17. The substrate of

claim 16, wherein said first characteri c.re resen .

o Bl {5 ST ISP "GPP AP OB DRCBR crysaline
semicGldadia edg@hd Binprises aspuie bt Isyed second crystal | ographic

orientation. 18. The substrate of claim 16, mherein at

| east one of the first and second crystalli

seifi conthyetbeiaia o GRFhlS, BEhp coesisingansipyilfinedayer located below said firs and
second E8008 SHdGdoRfuctagdia. 19. The substrate of clai m 18,

wherein at | east one of the first and second

crystalline sem conductor regions conprises a strain

buffer |ayer. 20. The substrate of claim 16, further

conprising an insulating | ayer |ocated bel ow said

first and second crystalline sem conductor regions.
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