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Generally, the present invention relates to the

formation of integrated circuits, and, nore

particularly, to the formation of field effect

transistors in conplex circuits including a high speed

Ci r cui t and functional blocks with | ess
SEM{RRRRUFTOR CAVIGE KM BHSING Sl TRANSIRERBS ANRHBLLK TBANSISTORS AND

instance in the famnmEDion cradreveoRYE saMg CPU. 2.
BACKGROUND ART The fabrication of integrated circuits

requires the formati gn of a |arge nunber of circuit
el ements on a gi v@&éﬁ%@&—é&%ﬂ%@ﬂ a specified
1. ci rEEGHNIDGAN RIELDeneral |y, a plurality of process
t emﬂ@ilggth@&esaﬁ@m@ﬂroﬂ%&YO 20 @%dtl&?&hlntwgd@lr&lts afM, more particularly, to

the fC I’H].a on o)t( ’g\é Eéeck ransi lors 1 comalsex Qrecg':tsfoF Euod?n%}) ?grgﬁaee ?‘Pé'clcfrﬂ’étry and functional
bloc ‘%Sse%’Pﬁ‘kS’F‘b‘fj‘il ﬁthV“Lf Lﬁ“?'@ﬁ? |n3¢me'weree>ffortltﬁ@nms the farw9f & ¢aplgy memory of a
CPUappr oaches, due to the superior characteristics in

vi ew of operating speed and/ or power consunption
5 and/ocr cost efficiency. During the fabrication of
: co@é—mﬂ&!‘ed circuits using CMOS technol ogy,

m [Th¢ Bhricatidn of dnqeFatademtudts yeqtirea g ifghaios of 4 lagze nuhbet biimued elements on a
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te incl a crystalli
cor Bl o8, Gk S i GRERSTAoRE RW ARl Gorication
specifi Krd pack e liks CYIGS. t%ﬂ*aﬂﬂ@t is cyrEpRdy eecHf thesmesp proiniging @pproaches, due to the
supeiix® HpFic@ESicsSi0 vie @lof Gitralihy JpeHaahd/@pewdrladsurdgiion hxoresdt difciAby. During the
fabnéanttnegffc@rgﬁexolttteglatg&]Llycuﬁisqggg CW&I thhﬁJ?S%’] Srghllgogng of cgglglgrptéc'ntary transistors, i.e.,

an |nv§ E lOI‘ wea annel
t

N- cheamg] stagSés(tfrsDaé) éns&‘foési H-e FOéla?do%] aafﬂla;trftﬁ é‘dé‘g)‘[ﬁ %@'ystallme semiconductor
layery AdVI@ntrangibter, xgenderive pinvietheroin N-¢hennghtaansigidr or @ Biclmngel iragistor is considered,

complrikee s&i&ilvlytEPnj.hheftﬁHJ th:lﬁ l@ﬁ&&'?edl 5)}/aanltertha@on%MBédV(§am z(tjnd source regions with
NELeakly D05 b0 ectrod
an in of\;/le the” p(zgténne T B n¥p§%8 ggé"eeétlr?haet &d" rfﬂ%"raeg 6 8515 region-
t hin insul at ing | ayer The conduct ivity of the channel
r e @heosopdugirduy of dre rbdnh® megth, ., Cl@nBive turkk R BRBIMRES the(bdfuttive channel, is

contrbIR@ bRRRhik CRELAQD f&tfnecaﬂ)oaepmg %He@teﬁnoﬁ QR gegtlraté/cplhgr@fg)en bPa thin insulating
ends _on

layercjg € nc{ucnvq?' ofCtL c?)ﬁnnel nr% r1 u;ton foa?tattoH 8f %%F‘g“ﬁ \tefh:gtﬂed,rdgté to the application of
an aPB%&?P’i‘ﬁ“‘eWg“O' e(ﬁ'é?ge toothe aa‘t]?"?FéﬁdeeSlftPE'H’S o® the @ppanteoneshiating [the mobility of the
majorit@ gacga carfiers, g, fdr a kB dxGhsivd dfiHa cﬁﬂnﬁeﬁ €dgiof h thOtantiki6r width direction, on the

dtstargé %Et@@&tethp %&M&eﬁdt J}ﬁn S-%ng & d:fls%' ﬁ.fel:rgcg ltoo st chax}‘m ?ength Hence, in
to aééc h an ne

comlh S 1S b ST RATE s ) b i g s oo
applicatigndefcthq ¢aatrelivahare|to | gatw elehteode, e batiictigityl efytay chapehregion substantially
deterraifgdl theGREfbrinancd fof thb MOSQRKS Bdrs. VIS, 2@ 8ardeOaspddre Rl €he reduction of the channel

lengtﬂel E& taEsQ&i'aQed fhprgw&ho B‘lg urg&ulct\l/olnt% tgg ! heel (%ehs?ép \Qgrlb ]@ I‘(f %ma t ign criterion for

stanti al f'Or mance
a°°°"t"t‘ sfingi2g fngreese '“T‘heu‘%!’e’at"t%l"feét"tté?'"‘&%'Efé‘t‘tm\"@nder s the
reducti on of the channel |ength, and associ ated
t hanewW dr htetf&ﬁlerr BFC In'a@an(glfto Lhe a%ﬁm? lihe, sﬁx%&rls(gnq}{;uta%r (SB1) architecture
ncrit erlﬁn for

has beccjeg [:rc;ntuéug)ésl){ %alril n 1 gl;t?ﬂ:tf bmgrblgétamgrl\ggﬂgaqsnﬁtf)négdrugfoébexr characteristics of a
red“‘:?ﬂ ReEagitie gapaditpneg PéW 8N juniqgont, sherrby alémytxdtlghen sviltol $peads cdngpared to bulk
transi@dril€In S0 \rARsRGL the sédii€onBickor @1dn,0R Whidh e &k an(l%grae regions as well as the

chann@lrrgé%n a@gﬁrgw edhzﬁ% rpfg tg gsn lgodm'f{}@LeYncgl??lsenc Iated ahlch %rovndes significant

nport ance manuf act urin I stor
“dva“taﬁﬁl‘Y“mBHHP’ﬁ‘t?f é}s? givFsise 9f PraliB R dsevss pataRY 1e 'é'e body of bulk devices, which
capaci tance of the PN junctions, thereby allow ng
hi gher switching speeds c&Assardd” to bul k



transistors. In SO transistors, the sem conductor

region, in which the drain and source regions as well
wa@sohgseghannel region are provided, also refepeedsionr00770s

as body, is dielectrically encapsul ated, which

provi des significant advantages which, however, also

gives rise to a plurality of issues. Contrary to the

body of bul k devices, whichis electrically connected
. .to the subs nd thus applying a_specified
's closBicalv erecte fog fﬁ BB EPdithus pRRIVHNE A RE e @oESial tegheptubstrate maintains the
bodi¢y dif loulk trampsstosst fdra§pfa'tﬁea petpreil, teeddypoft S triagdistord i @otidehyeced to a specified

refer§g pbtEbBIS hifil ?Jn%e itife 53@Y’s SQE}HQPhgdusLQIy%é@ ng‘e' tt)lagt?lmulatm% minority charge
ol e ot ent
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to ag hxsfereélﬁ s, In tpRgipdtsy for statié mgmony celly by tireskoi priatidremay result in significant
instabihitie® 5haé d:ll)/@iu&ﬂxg@' ndt beQbledaRle ird \ﬁéiwn& data Q{tecgntyvm tHe f:‘ne%é& cell. Consequently,

in chlllechgorg? Sb?fdgr ide€ qu anmE f’nﬁn%St Elr %ﬁotfne d!'l\ne purrlzntltl t‘l: léllﬁgg;‘})ns asosomated with the

tic nenory Phres d varration
""ESP%% Yltpes ‘ﬁ"%‘PQﬁﬁ’f fakefriptojcprstdsmIian by aprropsfate degierm¢sbures i foghr to provide a
suffiqigly high dbe: dugke rangé ef the SO ewsisbrsdaiha nieftoBMBlbcky Hehce] e respective SOI
transiSBRRY the Ql%bry b@%@?b&@ﬂ& Ifc}f'med \Olt}pé)ﬂﬁﬁlghtllng}gé wégso gs tX pr%@n%e the required

m“wIQ%qul $ n§1 d drive curren

XY Sn KRS FaviEpR g h 'E'ﬁ‘e'ﬁ’ Heh: HPUEHe] ‘d"F\/‘b’Fat agigilarly, other design
measvf&'r ‘l’oa‘tlﬂﬂwnsnﬂh'eshpld Keguationsgawehty tikeffoatingbndytppteatnh forasiaadedo-called body
ties, {1€5 VeGyspAR BB Hg bdMutioh SRIMaly Aodbe Q¥sirske Br lﬁéﬂcl)f deBib LN L:éfnplex semiconductor

dev.cﬁélgﬁuﬂge?(xgmﬁé‘ké@@tr {ange of the SO transistors in the

menory nce, the respective SO transistors in
the nenory block are typically fornmed with a
sufrf viex gitiel ayove alpgdbedisidiptionStbera sxidton fREdH dhaaltériaivé @ediqhedlat enables the

formd¥ibh Ufead%éeﬁ%@ﬁ d%@gh @ﬁucaltt{]r%[lgrQVblgcﬁgNﬁlfe angdlf?g mgﬁa{sﬁ%&]c%g the effects of
rea. Simlarly, other design

oneormgreﬁflggpr?d?msé?em'}egﬁ fig threshol d fluctuations caused
by the floating body potential, for instance so-called

body ties, arc a vep Egmgmommm(ﬁpl ution and may
norl‘h@f@llodﬁr%' ;LQQ# rQJllf QJ th:}&égl o?ﬂlle mv n%rc}rg mCo {e/lprowde a bas'c understanding

sem conduct or evi ces 1 nc fended ar eas
of SO &RRERS O it AT A SRS SSTOL e BTG veL e v et ivantion. 1t is o
intendeé edidéngfy lay ordriticnl Rlamémseof e Giiventipd @r folialinese) b k@Ge bMR: invention. Its sole
purpobddis MBpreRM Bhe BSNVSRGEY s§th QNS 85 ﬂ)rgu&r th tHeGftre detailed description that is
mw“&ﬁngglonal bl ocks whil e avoi ding or at |east reducing
effects of one or more of the probl ens identified
above. DI SCLOSURE OF | NVENTI ON The followi ng presents
a Gemplly, the@etsauimvatioh iO8ireclae tol anscBiildeQkbt hifhs ﬂrrdﬁ&né e required floor space
in adﬂﬁ@:\{'nqggrﬁedb@éﬁ Q Mﬂﬁ&fu%& mgblnﬂn&it)na? 91%1(%1%@]%0&)%e8 on tpe basns of an SOI

P is not an exhaustive over
archltec];ur? :hng a s?] vhclg Iaxgﬁs W| mci éseﬁ &nsluﬁf%ﬁdxéﬁerfsa effacéﬁ,] chb ?s sRaé»y RAM areas and
the liksy Ferthis pyerpgse, dfapsiptont withisf sepditive idemiceratepo such ps ¢acheGhedas srestieEmemory areas,

and dt\i@ BEAPROf s EdtRall space n&duﬁanenlstrﬁay%l meQU loR QREhaki$ of & bulk-like transistor
archxtsQ:Eu(f"eS %m]:le %rp &ﬁ %peﬁ% ?I'Etsg)lIapch?ecglll'en;g?'cstn!ll%e use r{lpﬁrgp pr%wdmg the potential for

tron
sbsofted Giigging &t'%'fatw'@ém@ﬁ Hryshold Y%‘égerﬂf%é’l% likedavites, which may otherwise be

caused by e fibaiglg bodyapoteatdini Cunseqhdnaly, thd BiBk-Bite tra@GliGt My bd)Frovided with reduced
dlmengn%léblﬁfadedftéy Qﬂfval%rﬂ@@?mingst@tg ﬁ)@@@)gdﬂl@tcﬁ% F %l]lﬁlks o?%ege davnces contrary

nctional circult
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areas wWith increased sensitivity to hysteresis

ef Ae6dimg 105dae Niuatfati o dfbb&EmEBANF RE S@&ntammwﬂea lln&tm coE%ses forming a first
ensl

crystaﬁ L‘é ém&gxﬂgﬁrerégsgn o%nﬁ %n%&lgr g Ia\%rtlocatte%a ove a su a‘flg é%e%og ﬂ.ldlhcr comprises

areas, suc cache areas-’or
forming a\5¢copd Gristil9p semtifonqusiatregipn adjasept ‘°§*ﬁé'é-°d crwwmersewmgctm:on wherein

be formed on the basis .of a bulk-Iike transistor

architecture, while, in ofteER%hteas, the SO

architecture may still be used, thereby providing the

potential for substantially elimnating fluctuations

in the threshold voltage of the bul k-1ike devices,

mhlch may othermnse be caused by a floatlng body

o s o, s o
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di mensi ons conpared to equivalent SO transistors,

since the drive current capabilities of these devices,
weanbnggoyy to the SO transistors, may be det erpaes007/007705

wi t hout having to take into consideration hysteresis

effects. According to one illustrative enbodi nent of

the present invention, a nmethod conprises formng a

first cryst aI li ne sem conductor region on an

ﬂ% er, | ocated above a substrate. The net hod

the SFC°“§J F{és‘a' ‘%‘S%‘:“t’ GEIFP Y nertsde 8’6 FIEPStERFSy <X TPt PfugAlity of transistors is formed in
and ge e digh emnlb're ssegproncterdiseennt! atseconplurblity of traysigterts ad foind in and on the
secoR@Fstlmel satichducRtepidn. Wher ei nt he second crystalline

sem conduct or region connects to the substrate. A

first plurality of transistors is forned in and on the

f i rAording de éP‘I"Xﬂﬁe‘"'sngﬁ"e cmdediment of dbd eresean éhventigs co maniconductor device
compisel afirsticiystalfind se@dRSida i@ regidnForined sk uils[ilaﬁ\fgda)@ﬂhatt RGormed above a substrate.
A se%@ngocl?ﬂtaﬁilﬁy §JnﬁJ:anhtﬁ%r $e%‘&tqp %g“e%t l‘t?tgralr)e %a%gnt toAﬁtg Q'rtrsgj crygal ine semiconductor

ano il stratlve I ment
regign fﬂ"f“?}ﬁ to %W&oﬁdﬁ'w a &t E‘é’a’é‘éﬁfﬁ‘i‘%@?c‘dmﬂﬁ'ﬁ“ﬁ is formed in and on
the fgyt yrytalline] sprpicgdnitg gepihn@bds secaad plonlifyof fidldlef@nt t@Rsistors is formed in and on the
secohd\@hlaBink QehidoRMRlor fefied. 1S forned above a substrate. A

second crystalline sem conductor region is forned

| aterally adjacent to the f| rst crystal l'ine

sem conduct or r egBBRERDESEYRAN) AMINGS |1bst r at e.

Furthernore, a first pl ural i ty of field effect

t r dihs ingérgips mays bd wrderstdod by reflacinoe Mo thk @libiving Weseripfish @kdni iR €onjunction with
the aS&mb&Qng@&ﬂﬁs rne\mlc‘ﬂﬁtk@)gﬂreﬁce%gﬁ%g ldgrlltﬂ‘)r AAlel ete%elﬂi ard i bhich:

effect transistors is forned in and on the second

crystalline sem conductor region. BRI EF DESCRI PTI ON OF

DRA{R NG - T rshamaeeHy Hypiratpeeyosheectimmeletieys o6 d stryicanédeer devise during various
mandf@uiriRe sthgel oo \Bbrimihg ke Qiké Bﬁrﬂs@tﬂrsta&k Bk trkhsBOR) ikl AghdetMeVikd tlggtons starting
fromkh§oﬁ&8&g@§£w}e@ vﬁl‘[gq'ﬁm gllsb’omops 0‘4“2 Ise(;nn%?lnhukc% \Ahgtfer?arl grt&e basns of a crystalline

nunera S | ent|
portipn.o I“Fs‘ébétf?é‘haﬁf‘t"t‘,’%ﬁ P {Jlustrativecambagi @efe%%wéeet iPYSREEN Vi ews
of a sem conductor device during various manufacturing

St &gee 1k therftﬂiﬁ:mynlgts&& altdpkreewto? @91%% O San@ig emt:lel%s formed as SOI devices
and I;uE‘k %Sgcéc’st l%%)sé(f‘txvgl e gﬁel et?tgé _tranem\éto:(': \%ld{he lﬂéen%H{,c’ egl%%s:ﬂtagr{:g rrgim:eg compared to
°q““'§l§t‘hs@bi’ﬁiﬂféstaé?°"i‘1ﬁ‘@F‘teafese@ﬁnteh@ﬂbas| s of a crystalline

portion of the substrate according to illustrative

en’ﬂ%dﬂem&f’scpémat &ﬂy Pl[u%%’](trosls Qéégg”af Alls t%ﬂ'tgé'l[hg ﬂlrgxiatxon of fi Biest and second

crys %lme semlc uctor re Lt o b \(/ilevew Cl)' t1 urn a
TIEnsT'S? egr‘ﬁé’ﬁ SP f"?“r’ﬁ&s %{‘g fyde s reRee }’:ﬁlPéI i P Yadditiont materia
remoypb PIoessEs, SP‘é@ﬁ ehﬂt"llvemyc,haw#u@wnst (G™PY, meay e bed racanrdiltzghio other illustrative
emboifdentgul k devi ces may be reduced conpared to equival ent

SO devices according to the present invention;

Figures_2a-2d schematically illustrate cross-sectional

vi BREewirioigherRicalh Higtite srpshtectiond! sfewa qfithe &smptign of SOI regions and bulk
regiogsrop ditehsis ofi en igpiwngdmebrcess accordig OIYS diter illGohtive embrigsen 81 Hild

bul k devi ces respect ively, in which addi ti onal

magerial, f sc Jval _processes, such as ch

nmechani ca fm SAhY T’Eﬁtxﬁ?s&%g?"%evwné@g a‘E’&‘Bth"ﬁg dprgtor substrate for
formipg H%TFCSR°P‘I"{‘.BS§P!3F%‘!PES et*ﬁbb‘dk EsFnS on Fhegenbetmte3zc@tling to yet other illustrative
embogicla@ielithepadstny invénkitkst r at € cr oss-secti onal views of the

formation of SO regions and bul k regions on the basis

of an inplantation process according to yet other

i | POYE thenyspliond s iisepihinte yarioyngodificatigng and plermasive forms, specific embodiments
thereef hinarbagni shavtl Yy whyl ef skangtlecinglile0bBrvites @bd OB Atreid id&¥Sbedfin @tail. It should be
underSibdASdwaled, uehi e desElPniand Rfeindf %Elﬁ'. @-Erﬁboﬁimentg B33 iRBhded to limit the invention to

correspondl ng SA regions and bul k regions on the

substrate according to yet other illustrative

embodi nents of the presentP28&dfion. Wile the

invention is susceptible to various nodifications and

alternative forms, specific enbodi nents




t hereof have been shown by way of exanple in the
drawi ngs and are herein described in detail. It should
wheodngeyst ood, however, that the description peresimodbor7os
speci fic enbodinments is not intended to limt the
invention tothe particular forns disclosed, but on the
contrary, the intention is to cover all nodifications,
equi val ents, and alternatives falling within the
the paglﬁular Cfears](glsaose %utltvl he 5}—}/ S&h%&ﬁgs‘ﬁ t%g)\&]ﬁp
alternapj s FTingNNYithip thgspiritani! seopecafihedivemion as dsfined iy the prperdied dmims.
are described below. In the interest of clarity, not

all features M@i%wﬁl Rhgﬁli ﬁﬂﬁﬁ*é%ﬁﬁ glescri bed

in this speci

appiustatiye erppogimapts pfithe inventinaag dspsiibadtbelot- Arthe igigrebt ofigleritginot all features
of arearp@t impinientativd BT desSibéd1ial iRNBRC@EEdON - KPED iof lc&rﬁaﬁlaspr&ruied that in the

1cat|ons equivalents, and

deveﬂyrﬁént Q?ar{}'esqal Jc%amog\{%n ¥¢|Jn|99'§crn§mo Ssgcec% Aegl ons must be made to
such as_conpl i ance WI t temre Cf dI
sl B A oL Pt B SBHmLE 2 CRPRanSg By Telsle e ooty i consirains,

which will \@nefirnatric dmplergenanot th encthelVb¥ierewer, jt will beppiecilted that such a development
efforBRIPHESS hBRx tamﬁtlm(.sélﬁhmﬂngd SVl RRMENL et Ak ta xmxtglptun&ﬁakmg for those of
ordmarynpll n)ihe artq)av légrnF lkeng}st' o{% gttsﬂbUt woul d neverthel ess

i'ne und o8 of ordinary skill in
the art havi ng t he benefl t of this disclosure. The
pr @8epresehtiinveitioh A1l viwl e dBa1bed BvitH @€ EncO RUhthdhed SfuRE €04 R us structures,
systeInQar]:dhl@vn&L Lr@thgtgaut:All%ld&géed i ﬁr Idxgg% § itoF ;H%goycrs %? ﬁ(glg%r%on gl?]y and so as to not

b devices are schenatlca
obseig e BiFFBb e T B Bt db o ‘”GHI'S‘P%H’ e Agledgn ftan. Neverhelss, the
attachs Jawines qrhiaclyded wadescribeand mtplaimillysitrative daimplel of theh@dsertlingention. The words
and piekds mlﬁ Mol 88 Endekiobd % 1|nf3rpt'elﬂ’,% t&hive aNﬁéﬁﬁi‘tﬁ R&Hs8SR with the under-
stanang eolf glltognea\g I?- s an rpﬁn?l Cg)sl éh?‘()éees LIQ é; Lu Og {ehetvgrbgg gﬁtspecm?gdfmtmn of a term or
phrasp g #aigHion ik s iBFRILTom e § préiraryend qsteriarh meaning as brderstdoddey those skilled

in thelpndlie Erngdn ddidlo Berithplicd tb@ Egakietk@ dsagOofliBt@mdor PR&RBIEEin. To the extent that a term or

phras€ enﬁtetoetet,aoeﬂatst;tctahﬁeamger §tn@aﬁmg% eQhant tt;t9§.%e.\98k£§y B antisans, such

a speg 66%?lgf1°ﬂdélf1|ﬁﬁlef(l?r8$ﬂly SFt fg‘l‘ﬂ't glrtm Eﬂ%m}%?e?flg‘\égna defi émonalamanner that directly and
unequdeofdllyiptovides thewatcial defiditipr for thaterth prptratehe or di nary and

customary neani ng as understood by those skilled in

t h%erﬁl:aﬁl%' tllle rﬁrésyntl |er\]'gn algne re ateers go an EBT gu? ﬁé Yoe)(ionr%{)P t:rzﬁng%torggn ulk transistors
°°m"t°é'P’rh' 6?'“?51‘1 f‘ﬁ%@‘er §'“1"h‘t e fuly deiceh gge regrespiefnogiprafpipehit Algeks of increased
sensitivitg to hyaterwBaeffemy, i@t, hevaribt@g it hathrdsmtemﬁg}m r@djectlel fieldedlfect transistors

cause@rbs" ﬁﬁé&gcaﬁp gaurﬂulﬁgﬁq) ﬂ'le :Qﬁi:ét&'ﬁoh?@f Wn tiled I@u@l st%gsl.h).{reby providing
definiti ona

enhart 5 b TR E R 9 PR B A P B SRR e wicth o provide
increagqslogrivg| cugtent icpriabiliynmdreips. t [Gensequentiyorin piiticals@rcuiGhlvesakicly as CPU cores,
combinkiBrigD o Bldtkslaf/@E fike Othe tl'rﬁlslabre&la} B ploviRE hﬂaln GO€arfiecture, thereby obtaining
the aJVQMEeQQf ';B‘QoOlt @Qﬁhﬁ&no rth% V\ﬁg éhbymr P{Lgr g‘pﬂe? t otg %edgce r?arasnth capacitances,

In singl e su ev -.ces
whiley ‘é‘bt"é@&’ﬁt handirfR SPSHY Ao CEFPt SEARCREIES I RAM eFsagielf arcas and the like, a

signifggm sddbdtign dfichipmrdayostupice by the efrfu@nitBay be achigved @nipared @dtcofMaftional overall
advanl:erd §d]edet'1wse%plll§s W{Lots@gép&twcr %Q@gégto\‘? mt: 6 %nﬁzdf &flhe basis of highly

stors cause g arrier accunulatjon 1n
effi cwtnh a'{ufag_!ﬁngStf %qulbe& d§'/ \%Fh FESRET ?vegﬁngdlsu{a};%g)[egt ?_’J'Flé as buried oxides and the
like, mayeleetoymeg mith idgind charsharrtiedwhitey addisiosallabidpedtiye bulk teiott may be formed,

wherelr §Hldokrle NLsRAiE EhBUARMentd 0iE Yna} b€ Star@dd lgraeﬂnhé(-d 3] Eu%?t&%d whereas, in other
|llustr£trv@Q%tb?&:rqgntshg%Fcr?éQm%Onésﬁé)gﬁoé:qr% err%%?dﬁngctrelrlin?agcaslcrg%r chﬁe{i to provide a
'eSpe"b'I"‘b%(?JQ’“‘kﬂhft‘?‘cas CPU cor es, corrbl natorial |ogic bl ocks

and the like, the transistors may be provided in an

SO architecture, therebyPa8t*Afh{ ng the advant ages of

an SO configuration, that is, high switching speed

due to reduced parasiti c capaci tances, while, on the

ot her hand, in sensitive device areas, such as static

RAM ar eas, cache ‘areas and the I|ke a significant




efficient manufacturing techni ques, in which

respective buried insulating |ayers, such as buried
wo¥dodaseoand the like, may be formed with desirpérus2007/007705

characteristics while, additionally, respective bul k

regions may be forned, wherein, in sone illustrative
enbodi nents, it nmay be started by a standard SO
substrate, whereas, in other illustrative enbodi nents,

advanced i npl antati on or wafer bondi ng techni ques may
be used to provide a respective SO/ bul k
sub¥ithyrafersnogite Figyresf larl@rPa@d t3e,-Wiagd4aeis fisrther ifjustr@tive Rulbodiments of the present

invemidn waPnoMid ddridkQ if Wbl Iaaﬂil |#iéulrhstarsatein‘dﬁcam%@ﬁ&ﬁnc&ﬁducwr device 100

in cr})dss tsecp (i)ngls e@& alhtlrag\ézﬁptman factur nF etg$e 'ljl?nefi vlij:g::i{)% tfomgnses asu I;t%te 101, which may

repreé@ﬁ?@@ﬁﬂ'aﬁtaffrs“mﬁé@hl@@ bl S?H“GE‘Q“C@G gHbistiatea ffor \ristapge atsiligen substrate, or
any @B IsymittmButton Gibigirdid) OTiRtsalgRate THIEMAL N Bfde ]Jﬂi@mﬁiomﬂoﬂﬁfént@ include a base

portiéﬁ’I hﬁkrm& n:lzg/]havmgcbgn kc[nea?iﬁ @v%%p a?r}"Xr i@)‘%ﬂb [ cx? eprise];d of an insulating

substrate sem conduct or
matep:ﬂ,sat ﬁwgzgnd'actgri rmt%hang l!illfélkf dfhée arbtrppg‘rwnletl ARYB may be formed of a substantially
crystglbng sewivohdottormaarbl such besilichheilgoiigtmantue, 1i0donf@Yon driany other appropriate

semiSoRiR ok lnlatie‘ﬁatl rad ivm%e %ﬂiﬂﬂgh msilgtﬁﬁly b'elGQl t@&bﬁm@qgﬁ po:rt ﬁelaép fhe portion 101B
uration and whi'ch

m
el 1y T 8 OB EANG B OBV o RG-S HG N P onductorrgio
at spac"%eérﬁr@e) i thstdeyicartiOe Mhigh mandn tsoree ritiedimepsi fegeiva rfieldpgfest transistors for
form{dg frlein6ry aketk] Bns¥quening dédperding @n eHe d@sandeﬁIaaEﬂsh@' df Yhe respective semiconductor
regiogisr %%ﬁa %rlnkcpgn thE g&ﬁ;%% ?)]96; &ne OIIQ dorr§ ggndl CR/§ta]lline <91ar’actenstlcs may be

[ i con/ germani um Si | car on’ or
p'°"'ﬁi9p‘i°bﬁ’f’ iPaign LB fo5 dnstantedr teat of Grustal owtawi flattjge spacing and the like. For
examglepilf a ispreific gyystallifiedrieptativg |ipdusirdd fer tBabdk seatic@ndulibr regioto, be formed on the
basis@F tht Bp&tpoltids 1 OB £ }e%cul@é%dﬂhﬁ Bﬁé?ntanom%' tQ?roUﬁ@djfofaﬁe fbrtion 101B.

crystalline tenplate for the formation of a respective

crystalline sem conductor region at specified areas of

t hdhejgayice 001 may fugthar cpmiriag 2 birred dnswipting st} (2eyitich, may be comprised of any
apprdp@€ insigatihg ehdria,f hacds silitarsdxate Gilgod fitridé 61 dtheR ghatd®dDrdviding the required
charaefdcs forQQQ%ﬁ%SPBJ M hlyda%p;ﬁ%ISQﬁ U‘QK[;!SIOPQCIQ&E dili g)QCIﬁC areas of the device 100,

char act erl stics of He respectl ve Sem con
25 e iSOt of HE™SH £ HEplY Emirndurer lﬂﬁSe’r‘B poforrmeg pn the buried
insulatipg lager War w@@@ﬁmsnlglcqndyrgctrah){e[ he ofyahaye chrdcgtistcs agTay desired for SOI
transiBBrs 16 BV ifsHmeh B@Epe&h@i ﬂ@arsto'f Qfé dkGicd oo. T BYr ihsﬂﬁgeanﬁendté?ial composmon the
crysmfl]ﬁ'{< %ﬁe thl’? rtl}é%iéjnesg tﬂcte ?gﬂe fselznﬂttzgnh&:?o{ ?agjzrcllop glaya pe selected in accordance

or ex

with (g ARG 1 2erer SO1 FraToTic 1HEME Bt s sebestinns, the semiconductor
layer r1@3)imay bt cortyeisédosfelidorg iwhich enah ds&ilsle @fcetdive ard@{pe of P@sstlit@atoms, such as
carbom Qbhani@m2RERE Gl dBeriny S Blther ﬂ%ce@sr dn@ Blvak lré&[x‘iré’ﬂa){ts be

provided for the portion 101 B. The device 100 may

further conprise a buried insulating | ayer 102 which

mayyrrelly dhegenisendueiér dayise WP PP Sern it Bigdra 42 inay barfgrmed on the basis of well-
establigh¢daédhsibyes,S1t0iding Svafet bon€ REhnGu @ XddOcedBIMDXGRpIRitdtioh @EhnRiles and the like.

other materials providing the required characteristics

for. the formati on_of hi advanced SO transistor

ol BRiE “PRPSIED, Hbtss B8 S56T WRG AQVIMELSrDss BEip g sase. The
devich maylesprisepathsk 484ee.g.onhardmask ihaeerrrmveinga devigesrtgidrl ISR that is intended to act
as an Sémegiemdﬂﬂite%rmtatﬂ%%? colro.:bohrﬁn o MisQR Ivmﬁ ebwsingg re ion 150B, which is to

et W oaot mp —
P°"'°Pr'8i%ih§{e®fr sThegnaple 1 §40naveht comprispd ef dny @dprepriategmatyfrialy buh as silicon nitride,
silicofil @bkid€ od Ofler dpPiopilidds mateGls, ahdRartrah QSﬂuﬂwlsxthrﬁmﬁirJvid@ Mufficient selectivity

dunn% 'ﬂi@ fGii&(iﬁJ a]Lrl)JeELﬁigorl'n 313& E-f“ulst Hve Ern)%i%%]\tc glp g%uonzﬁ e? Pog&ayer 105 may be

ke of the semccaon ctor ayer
P'°V'%f8cf8fr 'a%*ii‘&eemm ﬂ”’b‘g\?i"t"ée"?'é‘dﬂi‘gr”e‘i’r@h‘?@ SF‘S‘i'""é’d\Y‘éih@@dc‘ &she material of the
transistors. In sone iIIustrative enbodi nents, the
seni conductor |ayer 103 ndyebe™dbnprised of silicon,
whi ch may include a certain anobunt of non-silicon
atons, such as carbon, germani um and the |i ke,
depending on further process and device requirenents.
Typically, the seniconductor deVice 100 as shown in

T o s



device may conprise a mask 104, e.g., a hard mask

| ayer, covering a device region 150S that is intended
wo 02Gieoas an SO region for the formation of pcr/us2007/007705

corresponding SO transistors, while exposing a region

150B, which is to receive a respective crystalline

sem conductor material connecting to the substrate

101, i.e., at least to the upper portion 10 IB

thereof . The mask 104 may be conprised of an ]
"‘aS‘égb;s‘r BIRrIeL %Al &3 paFming 5k e aneste | joped e m"torr'd%e,reogrnrq latgfymanufacturing
stager] | kox pxd@pler the askr 104 pay bepednmpetised wh ikidon altsde, @it thepdpBibriaBétch stop layer 105
may 6OIFRAAIE §ias dibkidd. provi de sufficient selectivity _

during the follow ng processing. In one illustrative

enbodi nent, an optional etch stop |layer 105 may be

pr JAIF gtk 108 gy b@enyfrsrei wsinhie fodlpwingprogessant Rirsi, e optional etch stop layer
105, ifprovidd amdyi bg Hornked; HorSiasied, by bir&‘athu frla/ok Eéi)pﬁﬁcin dnQhel B8is of well-established

f
depogmr;nqgéh@lhueg quth?E@sﬁlﬁa g{%ﬂceg ﬁpcmrcap or do posmo a(?%?xs} and fthe like. Thereafter, a

erni ng e renova
mategal ||agfré?a)'ﬁﬁﬁ@f’sat&q Lﬁrlnﬁﬁncgf)agrg basfs 9f P%Q(\Q?Tm th a ragpjged Mesg_m characteristic
desirgrhfpr the maskrip4.i Breckafte, td that@@hlayer inhy bhepattandividlog tHe bsis of a lithography process,
for lrﬁﬁhdewa&mﬁlgghesﬁgcqgé rleﬁé( %fasklegé eldBNg #e mgtgr';armagercbgmgc‘ {hL Iréglgnnask as an etch

mask;f.j I'l'%freactiicr the resrst masslé rén Sy belferP(X,f arid ﬁ‘gndgﬁ%clt(?ﬁ 5tlay %e;'l egrlﬁglsgc[ teﬁ further etch ambient
106 Woavepvqm exrefsedmoawr' @Ete layeryl 05 éf Hraideicind focstchiteizh e dgyers 103 and 102.
For e@ympde Iuda’:lﬁr‘stOsEbp anghé etch fLERES] 06 ﬂ@sr@ﬁaﬁehﬁmbaﬁg the Q;ftlonal etch stop layer 105, it

may M@étclhe@&oqgl t|h§ gﬁ%og&ptgrsla);elr Q& erem se%u &Euhemlsﬁvets Enay ée used in order to

. nhanced chem cal vapor dgosl
relsy g oY ISR ondpnite bt wswlaayetav%@z e “bseWsi’ pighly controllable etch
procefspmay pesesiabiseed@prosshibe dndiei sgbsofite PHC\VEDerewfiet, thezetdhebiehhistgOnay be changed to

provilidth GilEK ESIS ra@/¥Er B RbRGd] ef ihg t)ﬁrfed q’fﬁﬁ’lht‘n@%yﬁ:pfOZtlpgrdmg' Btcltl'gcﬁvn to the upper
pom%nhl%ﬁl?alfn%gr{lé IIhtx nﬁm@%? rdllmeltr)ntrsble Igs etcrlra§P w&%]g%ﬁchhoc%ergnstry with respect
to the gratpripjefathg é@’ﬁ’eeﬂ'%' 18sinayt alppn Bk selgqtdd.evii¢hi mey themfore also provide high
controiabibityl &ld 4 g8l ubforg cich Gesul Sdc®bs 178 Sdhti@ Ssubstaet ON. Meg Kother illustrative
embo:ﬂ'ﬂﬁrng Qﬁé &l pr&clgg 108 ?Ha?ge S@t%hnm tlptebaif Q'sz r?on sgl qtve Qetl chemistry, thereby

8 be exposed furt
etchnfd%rougglthe %’Ffon@g ﬁr@i tgehla%k H’&é’éﬂs'%"(“ihdﬁp 011" tltrsH@scl, t&gg}d 01915 etch process 106
may Yefdetgmpmed de the basis@f ¢ndpant détectibr @by A ptelisgermiagiona B3 and

102. For exanple, in a first step of the etch process

10§|’gurg ?g?hprlra\(rca%f trl stratesrtmv e\gge[ L after ;ret %)m% etno gt((}ﬁ d'u%‘g gf:scnbed process

roug h
Seq"er‘%tfér’ afigsgny &rr@rnérprpcsséqséet Tepeving entaewem %«w thexppssel fyeface 101C of the
portiqnSHXIB| in cvdedl@s ptepare elel qthoe HtIOpfot B Sulkqubint PdpOH@S Srowth fdess.  In this

manuf%&untrrl'g%talgy rtl'leeﬂwbcn ﬁjélcéitnbrn,& :J ﬁr)!leclrysérglae seln‘ncotlﬁllctgr %’?ﬁ)‘n 1@8 which represents

N R G UM - i
layer é% n?‘st'rdyﬁatﬁﬂhgﬁ 198S.dbrathy @rbviding pn §OF drea ithin (s devicshlODaih@nd above which
respedtioe SOh@andiddr elealts mdy bk lkeméur i ed i nsul ating layer 102 in

order to etch down to the upper portion 101B. In sone

+_ustr€t|ve enbodi nents, in this etch step, a hig
sel'8¥f | ¢ Ehepagrpll H&*ﬁ‘r%ﬂs 7 SGpieRPdpcLes seviee 109 in %@%P@rrcaﬂ manufacturing

stage difring p eelespyreapitaxt growth pld0dsB 107efyr @legivell dormmb @ 6dcerll, cridhiliasemiconductor

regionTRE thaf) &fnﬁéc@rt@théls&@trﬂ QV' ,Qe td4ihd bpp@%fogllbﬁpthérlagfy lrﬁtﬂgse?ectwe epitaxial
for etc sult across the entire substrate

growtqa%ces n Ot SBCC Vel [rroce%srpa Im\?tgrse%lb aﬁ FF&??Y’% ter{uﬁéaug? é:ﬂmposmon of precursor
gases,AmouRicAed PG OBy itseeatse iefch il MRyt eeselbetest syclphatamaterial deposition of the
semicorginetGrahageibli iy ib@intifllyGEsitted td #he edpbRa B&'Morﬁif @RipBGiod 18U substantially

no matehig] 1,1; Md OJI% n@agpl&hgoks?c}/u%ﬁlgl&gm%me ? o§essn H)I7§ G%I:cgnduct%r n?atenal deposits

0Cess
'“"""{iét"éF "ﬁ‘é‘&" Sﬁfa‘f%@‘ﬁésq e'SOordoeﬁa’ﬁdrvﬁ'e"'erereewFeﬁthersur&ye }IC. Afera
predeterm ned etch tinme. Figure Ic schematically
il lustrates the device 1062&f%%!7 t he conpl etion of the
above- descri bed process sequence and after any
cl eani ng processes for renoving contam nants fromthe
exposed surface 1O C of the portion 101 B in order to
prepare the surface I(] C for a subsequent epr taxr al

Y T .




| ayer 102, now i ndicated as 102S, thereby providing an
SO area within the device 100, in and above which
wo appesbive SO transistor el ements may be forg@gus2007/007705
Figure Id schematically illustrates the sem conduct or
device 100 in a further advanced manufacturing stage
during a selective epitaxial growh process 107 for
selectively form ng a second crystalline seniconductor
speckt N % 8 that connects to the substrate 101, i.
pectl Sq?’ﬁ ' APl ?"“B’B?"tylgé%w" B! tsrrehieses. thy ﬁ"’fﬂﬁse“’ge‘f‘”éfc‘tel djsgontinued, thereby
providisistthecgratallipe aegtide 198 obe shwrad@xrsticss GMIWW@bMGMIemIned by the type of

matefialdepieitedlafd thS5dtallae stﬂrcﬁﬁﬁ# the unJeﬁWpﬂ&rL}')Bl%on Rﬁﬁpﬁéi eun%m: if a different
carrjer gase

r [.S u
crystglflo&%f)ﬁg gTenEaglorgls agvaBtageouﬁ é"é %hg gorgl&%oﬁ otf ng{sw%flélp?ngl in the second crystalline
semna@ﬂwrﬁggﬁ lQﬁf canpéreg oriedisy @rystalbme spmicendiiqidr régipn 103S, the portion 101B may be
proviied st ke dadiley cry@siidgtaphti€ Bridnftidr) eCansqaoaay np@&ﬁd ﬂ‘lﬂsqulvetJ?n%odlments the
pmvl@QE Lf tﬁé’lf rthr)Jstgﬁlnwpietn%o§&dg§%o@é;5n l%!!g ynthe secam? crﬁs?all{nﬁ semiconductor region 108

on t'he mask
as a'b?%‘c’é%%‘ g7, bulke g Vo FRRFEHL Y ﬂ%%tq‘@r‘Pa‘P'"Ef’em?}sﬁhf groyipipn pfadiffagent crystalline
charggteristigeofehepesiad 1838rhdi8. | O C and al so adopts the
crystalline structure of the surface IO C After
rown material is

as ecific height of the epitaxially
LN L T AT TR S——"

107, mz mnoa.ﬁl oAl Hee @pwlgetfaqrqep ﬁr@repgggqve 1xpPerd sidewpdls of the layer stack 102S, 103S and
104Sg iTaltedaftugtice SF the SryﬁtﬁlllW‘ihﬁJhaBJtheSsldbﬁ&ﬁlﬁhbra-Lél% wes SlfrmF mfédpltaxlal growth
Pfocgy 1d7ht§ac1;|1§e/19§edoit1ap%h%@e?}1 )t/h?fcgg ulhg ?xglc rlg9 ! hebecfra%rgt al the basxs of any well-
el g preits (e RBIREE oRSELAT BB st e, s a s
nitride ssiligdy divkide ewlithe fling, vihivh rfayrbemtibsequenly emavas ifistOorizontal surface portions.
Hence) t%ﬂk&dhdbrﬁ&%nﬂm be Eﬂ’e%tx@iyj 1§J%d%§mgqmﬂ HHocess 107.

region 108, conpared to the first crystalline

sem conductor region 103S, the portion 101 B may be

pr 5rEde s%p:pﬁlcglle(élh&gg;srthqjseglfcyxg_ugpq c[ggnpgm(ﬂ i a further advanced manufacturing
stagepini elttathe owask OON Begiieved,| ticrebynexp@img thd Filds tedohdBtor region 103S, thereby -

provn@ﬂ?%'gmr}ggﬁon H@g aGfa&W §>I tgtpblﬁl( rJg & ISbLg.StT g@‘r?ot ! lf Itln:emask 104 may be
tor 103S and e second crys al |

accorgpglﬁtlaeg 8?13‘ ga(sgrof I%I'SY % CIT’G gtclé%rocgffe%a are. f@@'?‘iﬁ‘ﬁ'“aﬁﬂ' eatalﬁﬁlpeﬁ for a plurality of
dleleqtre:*gpmpalsfseglw@tllpWngldemSporb@tr@gn@| theclike ywithhredpkr® to a silicon-based material,
whenhReOfirstSdn® Becbdd Winfcb@ii@or regiong 30, hogge mﬁﬁ@ﬁl‘i)ﬁ{o‘nﬁ;ﬂe@ f g'g'stallme silicon.
For e&g}ﬁple{ %gﬂc&nﬁmld% %%ﬂ?&?%t‘ly lrerr}w\c') emlaI JEFﬁ{I seQec l\(l]C manrne n tths basis of hot

X odient, as a ust r at e
phos| ﬂl’éc gltﬂ tvglgamaf sbqsﬁwtah mﬂtfmaad é‘g‘é""i‘o“r 'h%??c‘ﬁ'ﬁtsF'aﬁﬁ]d“@ﬁafe@P" 108. In other
illustr3®)g epphigdithentsf affenedhoving the spCD4, wdfurgepRsBolzagbriev@isinsay ®€ performed if the
resuitinlg QurkadY BpogPdpaf Kf thO dedice |l&)?’|§amcl:o;|s%l$d iﬂstlﬁ' Libe rdngd MfLe srocessmg For

c conduc
mstan?:te alcbemwfgégthgncai %o?is (El('llP?]ErgcxelssaTay%re onTSir 8ret£esre11|®v7| ci)féhe mask 104,
‘he’e‘ﬁ’@ﬁg’rdd@raéli"?’ﬁ'ﬁ&ﬁer @pﬁaum'@n» ag will plyp tz,e despsibed in ere dpaitleter 0b09
may be formed on the basis of any wel |l established

t eﬁ.E&}é %@héﬁa@a”ﬁill%&bﬁe &WOQJU%]I deggpﬂsélf&rlhgpad%n{:e% mcjmufactunng stage.

H ap q,?r | at e S(P such as silicon

ere, a ura a/nof dri'aasxst éleglﬁrasr?ﬂg afe; eréled Wrﬂ"E /P Hﬁ)f r§t gemiconductor region 103S, which
conesswg'ebfumﬁqsw tprsistey eldméntschaseld op iaz §O1 archigaurb.aOe tpoutiher Baas,. a plurality of
transist@REMentd 52BSLOINGA HHAS bdthe §8GHd Q&mé&g@tdﬂ?z!nop f08 thereba _9rov1dmg a bulk-like

f sol.at. proces
LransnsQ(Ir &&Rtk lﬁL yc’¢] tra{ms%orf qu q?ust I‘ t es OF?]C |§ez}5hco %ﬁa:ugtﬂbrspemf'c design

req"'rH@stCv@eTU‘Oaﬁ Ryeviously Iefﬂllaé‘?ed &H&/%@as'm U 1& amay rbee figgmsd ergtbe basis of speed
consideratiquy] velfile tHe@rangssdes (508 miag bé RRBAQE protuh@lilﬂbljin@%m&bﬂgy kthGeduced floor

space fu‘ntfliﬁtthescﬁ{x&@ Qidd %ttﬂg eJdeQéIPQtaﬁgﬁ’eﬁ m%@ﬁgmlt&%ﬁg glgg)glﬁqused which may

mclud§ an s | 1on1 %508 acent to t he bul k r edg
Sfhstipre KU GIPTES [BooNR{IF | HE) aRPStoR gharacteristics. For

baS|s of highly selective etch pyocesses, as are for

i nstance wel | establ i shed PP’ %4 blurallty of
dielectric materials, such as silicon dioxide, silicon
nitride and the Iike, with respect to a silicon-based
material, when the first and second sem conduct or
reglons 1038 108 are substantlally conprlsed of

.




illustrative enbodi nents, after renoving the mask 104,

a further planarization process may be perforned if
wo b7nesw ti ng surface topography of the devi ceci/@8200807705

be considered insufficient for the further processing.

For instance, a chem cal nmechani cal polishing (CWw)

process may be perforned after the renoval of the mask

104, thereby providing a planar surface configuration,

as wll also be described in nore detail |ater on.
instapger, {fy highly 2d@pref@PRIEHIOrsy strgs ask f1RineRBBipgsEngs ferkniqyprdmex by incorporated to
enhagleV the eperformandeusft lransisaey aspeaellymeiauS@IC trorsistos  $318( @vherein  different  strain

charJEl@Fnﬁncs anapl w Qflolntiéﬁ @fr ttm! %Ql%':sﬁ);so'iﬂ%l e%pteﬁn;]pﬁ |a§ p@Jv%usl explained, the
rst sem condu Sy

ct re
ok /I BSEBITA R Gy B EERT |G 7 D SHERieasis of the matere
of thgegien HI3S de e RO fugher pphance tthy eorre@andingetrapsisierr chbraqetistid with respect to the
functitdnsl i itiet 3 fF@ént tJeﬂEbSblﬁisOf50§|a%&rHB(§§ ¥or ]-nBtahccé fnofd}nédapbn:anons it may be

advaagé%mgg %rg\? deStE %Etgrlla? Etrﬂ] Csoerqg:lélx(l: tor rr e(%' @5}% as a stramed sﬁlﬁén material, whereas a

rovi r ansi S ectur
°°""Pff°a‘i‘f§4 %‘Pﬁ'r‘g thessepigondyggon rsglwhy%b'eawr@r h«baesmiﬂeac%wqame:e in this case, the
mateyial tofi thg @i fl 08 malelsd Yown BGULBs@RRINY SelaabdeMicBndu@Sr material, such as silicon, by
provﬂrngx E&H%t“]lﬁ%p ls@z]qu gem1&0“&1C§Qnattx€a?‘m§|llesbtnql{)§ l&i% o\lf\ﬁc F[Bytrageelm.
formed on t'he basis of spee consi derati ons, I1e the

transistors 15 IB may be fornmed to provide h| gh

f uiicheuirhtsl aperecadtid| that the gransigtor edfigverdorf showr ingzacd f siof ugrative nature only
and dnh @pEliae Grarsfdr coBighritiof nRh Be adWBlel.- BSTiRRBNES Ekeldustrated the transistors 151S

and f’éﬁﬁ%a@ﬁ% J’e&gctkg g!ﬁg Icgé‘l?o%esngx bhlchu‘?negame cm%h(% FTB.TXS Img)c': h;lilvcej: dimensions of

I sticate manuf act uri ng rocesses
aPP“&b’i?aéﬁ% Mot A HEdberly ieeaREPs Breprirasite ms'éwoe dayers 153, wherein, for
mstarﬁg,rthq’rgdpmn&elpyersrmd}'ldgm yet\ad:v ﬂﬁﬁkﬂd{ld&ﬂpﬂahsﬁs&i EleiShts aBdl M@S&so differ between

the t@%t(ﬁg rﬁs Rné ﬂﬁ'an %Sr'e(n'gr Tre%&é’émem Mur@@reh@&sofsg%a§tb%qbnned thereby
e of transistors, especia

encio e E QAR Bt PoPa AP oS e 45 S B ebisHE Rt A ooy rsions 155 of
the SQhugngieter | 11§ tiay se ﬁe!yctlm“)pqne@wm dbpto thetpeovisioanbiegtaivs isdiion structures
156 dnBBihe Fuaderigig MpliRing BFerPIDES! | CdhSdqienty ﬁha’#eﬁ@ﬁiwrst f@uimulated in the body regions

155 mﬁer %lt @Jnknﬁ&k G$ 3 h@}e Pﬁ¥ %gtdggl'ﬁ%le g leana?er I S{lt% m'du t{n)ehderam and source

. 1 on rom:t ar ac
’eg'°ﬁh‘gérW"§fs a8y bad é‘esr"é"gli”ﬁ‘ﬁdel"o‘?i'fht“@“’%‘ﬂ?é\‘i°“f"lﬁeﬁ"r'fé iz Rppaiser space, and thus 2
certaip [egreeonf vaponeitegflobtirgoiestiabof thihisdRe | BSrmaytbe @enetatet! [uring operation of the
transib8S P be“seﬁ&nlﬁ)he CBH&S&MQQ Satidod bﬁthg |rés£e%{1\%m1reg1%w &ﬁag@! ﬁ@§ be observed,

whlc};égsﬁg rerg'errgg‘ ? S hd'steresns rl-sé; ‘?!.‘,E g’n anr?' otrg?lo gp rsuc Ias g#’ cHrgs or any other time-

van eous to _provi
criticy] éﬁ‘i“&@n&ﬂﬁ BERSFvE BygieEnis 1*@’-38“%’5"%9‘%1‘?%‘?%@69?*’1‘ picagignhanced switching speed,
_or cenmih aougdrmeashres; 8RS B BN [UneGde 6 inteasl rénkdpe) fn tddRased transistor width to

compSREE P B G LAt Ja%il@)nloégqge tmﬂyst&cg!s R&1sAfPL @QJ y be employed. Contrary to
he mat er| al e region

the m%@%tgfgb%leegé 9’? Séstrgmgt IBSIP%HCEHOFX/WF]@P kﬁé]:j)ftthe bulk transistors 151B are
electricalhy “@emerertloer legpthe pipat Rortion d A Baef theishstran 101iyipe pr the/digtEtregnnection of the
semicanduttbiSleglod 1081td yhe RpRr Pértichl 0EBl E&IFEGEHNG), L@ﬁlﬁf'ly 1521 @sﬁil%lxlk'cgnf iguration, a

desirdalEre @Rk Ebt@:ﬂnaﬂ% 1§c|ﬂis g{r&‘%d és{?n%'élr abfy 1a9;1rned 101 the Qgéé:hre e 1155 of the bulk

reci ated ran I stof con
‘“’"s'f’—‘grg Ar '8 1 Fonfeguepty: i foms fiustativeerhatiments. nythaﬁ'ara!awf bulk “3“5'5‘0’5 1518
may rggygsed rrematyeells; auals assstage Rabndellg the abrrespondiag/miysora ckolp Eibit a high stability,

wherdit lpfhe lrﬂfsfsl@n&ﬁ‘af g@zﬁloh lileY &k 53t §0ne LA Ju%@i@§ln$ﬁg/q>% %elécﬁed lo® the basis of drive
currer% requ ements oFbaLXk tra?iy eto [ eﬁg &ntnl l)née tat Sect e%t I OCeS r 2 ommodating a large

whi eh, Sone & hPa" MRS oHRRT R T WEWE‘F%Q i g a larg
variangp f &% |‘*Ffa‘i!‘?,*ﬁ yoltge an WPldqh de giegaseforeemivilgnt |S@E gransfswrsygdreby necessitating
signiflcRAIP Brittehdt@ rgik®©r Widthbl IndkdePid pad)ie hS rehdided I8 bfirdtion §fQkemory cells in SOI
devncésn%)a gﬁp]etlngorgees%plﬁgiczlte agﬁlz‘c\gt%rn? Egcy ab%ut ;0 perc?n to\fl\?v%n n}:olrlevaluable chip

I.ndi Vi transi stor e
space PG REROTY AE? PLbfPY By Ysings hyRridsenf 31‘5’"1”8“ %‘V‘é’@\fé&"’e If, compared to an

respective drain and source regions 154 may be forned,

thereby enclosing a channdPes%i'bn formed within a

body regi on 155. As previously explained, the body

regions 155 of the SO transistors 15 IS may be

di el ectrically encapsul ated due to the provision of

respectlve |solat|on structures 156 and the underlylng
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certain degree of variation of the floating potentia
of the bodies 155 may be generated during operation of
wo he7ii@asi stors. Consequently, a correspondi NgCT/US2007/007705
variation of the respective threshold voltages may be
observed, which is also referred to as hysteresis. For
time-critical circuit blocks, such as CPU cores or any
other tinmecritical circuitry, the respective
esi.s effect may be tolerated for the benefit of
equng%ent ?eé‘] gﬁ\e%dwlgw PR gdeélb:esérae’ pengEgCFtll’hﬁlrhe-cntlca] functional blocks, such as CPU
coreg; whitet the memepsblesk is alsgpFpvalsd RNOJ wetmblpons of i ncreased
| eakage, an increased transistor mﬁdth to conmpensat e

f fO]I;F e%:{el l\éesch%rlil\%tacg I.HES%’Q[CS two i vénelé E%T%’o E;%/ %tgt?e{yg | %{rﬂeed in the region
150 34 P 0% @éPeEfUGﬁye‘Shel% f%rnswm, tmOrrpsparmggtrmts maGrepresenttatytatic RAM cell.
It shbwd pe b@GdcaRs tHap5n Gliusirdtiee Brubddinteh®@ NGirsdpSridtng AN Bel&rﬁould be substantially
form@A lﬁ% %g?cﬁl 1|5d[B ﬁ%%?&thg\g a%%mgganl ?Q:%tsahvgn@e TH(Rptﬁe cn% sﬂ%uﬁn in the region

substrate conn ct
1505 a3 THESSE ATRB AR BAVHEH AT e e nsg SPH P meluding ime.
criticaifuicBona Qdovk s g3 req fdr ynstasdie jrerasentad by chelungityalf tridisistors 1518 in Figure 1f.
configuration, a desired reference potential 156, such

as 'ljl*ﬂ(r)%}s{pl%g@ qg(f g%r%e%'i%th?ﬁ%{( ?eéwgﬁg({lilorsgy c}ig\prtlsg%n l:IEJC)c‘aXnnel transistor 161C and a
P- ch@a deefipontiFAf, whigh siepngorin| 4 respeqtizg investeeerintsellednbn e sommgregate electrode 162.
Mordol2, fat Wiitpultioff YheOihvdarear %nﬁd‘daﬁ'sthétrﬂfsﬁtoﬂsad@ IVAY nha® e @3MRLed 1o a further
N'ch%Msm“ﬁﬁl lhl?G whith m\39$e e%iqt !x Sasﬁé'gé &)? Ji L%ﬂal é]rowgedbb?/lthe inverter 161C, 171C.

correspondi n
S'm'lm%f'aﬁ'sw‘%'é"?r%é? 1D ot P‘g‘ﬂ?’d’t"FB"ﬁ copsgied 10 ey pees gae 181D, As
previpysiyt ¢xelaingd tahresbeqtive tramsistor Iwidth, Bachs®a| BEWed MWL Iy Ibasél&cted, for a given

techn@fogjdﬁddy @ . Calilehg@Ndr tl'feeggié'l@mmﬁﬁ bidis J? U]le kiride RS §a‘i)§U|l§y required for a proper

hy Hmnhqw1 eregwmmpéﬂ
e h
OPema'g?:ommd'ﬁ? arw'é °th|}“5 o Spnsipration el ‘8”3"“5 duc to the bulk

configysption 98 oA a5 Peribe ey el 1@qufarPrsther@gla respective configuration
form¢dr @nBé¢ SODFegion 1HET @bYId RERERS 5 islgaifitan inSiessad thif arkh| §ince here the respective
tmnsﬂsl@p\nﬁfﬂs @F{Nt lﬁmsé ssénmcarw& %R%e& &0 (oqﬁ{e 1$€T0Q£19e¥zltlgt$ h}s@%sns effects, thereby

ui.r st ab o e ation of nenor
I’CQUlHIg& mge nv&gpreg onsﬁqu"QYj ﬁ%cogalﬁ s%/ the presgptdnyention, respective memory areas
in theagryice ¢t mayrbs, fonmgd whnaly@mevnmepgr t@Rton alre tesieof atptketransistor architecture,
therewlgﬁﬁbﬁrﬂy €daiidingSRAC QuiredfidoR §badte Whiley forlfiRécriiidil cb&llt%ﬁ)\!l@dthnghly efficient

sol 2&kld, Qr& nfiguration, as shown in Figure I'f,
co&pa?ﬂa to a e%glvalent SA device, which nmay provide

the sane performance in tine-critical functional
bl Bbthgsferenee kv FigirdSRL2 ¢, durder, illwhitive etbv@inieee®alynddl b @lksciilsed in more detail,

in wlﬂdhseﬁdlp&ﬁybrg&% t'eamrggs atee&‘emgédosgyas 1 L:grwc c%nt]ylgl-lf:lsa’x the requnﬁements in view of

selecuvnt FH ePn(f‘hxlaL%anC grocegs orfto sPPrséaatlallﬁ a¥<11]Je an egl Bhgni\gtb Brogesyy

1508 respectively, wherein, for instance, the

C OFig @8 PO Slénijcatlly iGistrdiS a¥BYicon@pic? 98ide 280 &taateiar{‘y mMacturing stage, which
may Gcﬁillplnse LtsuéMé'HZGI k?.%luﬁRE ?%agt ﬁldant U;Fbte.» p!)rpo erléEQ'ft I;1as't:.lllas}émnally crystalline

%@ iments, corres
semicgUBEPHIT R 14oh Srawk “?eﬂ af ﬁé’yf‘?é g?wwl@oe‘e SvPsiﬁ"EPé proggssing of the device
200. Natheespecstp ghaicharasgristics pfalesulsaate 2, thd e critedivemayi applyl ast prgwiously explained

with ﬁ&re‘i&otW't\hel sﬁlbs‘irht@ |bB9MQFéoJe5 Q’érémye f@pr[eﬁéﬁ %osaand correspondmg bulk regions

i,cated,in. a
250B 9%8%? P mae é he gA \llceggé) in I’?& nce wx Idﬁ\%c(?ralncf deéngr mﬁﬂ%&‘fz%‘% n’lg‘at is, depending
on thegogplexity of Bysigresis sppjfive; °|'fS‘t"abﬂR§ES, the sipg ad eprntestiofishe respective bulk regions 2508
may Hglcof@pdnliyiglPhdapte RGBS OIS ahdnulibet oF tifeirgPéchveldol rebitas 20Mmay be selected
in conc?cﬁ'l-nh Jv@lpreipg{tiq@gmé Entkh%.rgkliglﬁi%e gle Q tﬂquﬁﬁﬂf"z){s (T(%(a'ne rergko‘ﬁse 2508, 250B may

an ch anne t ransi st or
range R EYSY! 6inS 27T ORabHriEd A %i""r'"@é‘ﬂ%‘%df\'?émlcl’ﬂ%?efse Similarly, as is
controlled by a conmon gate el ectrode 162. Mbreover,
the output of the inverter$or%dd by the transistors
16 1C, 171C nmay be connected to a further N-channe
transi stor 18 1C, which may represent a pass gate for
a signal provided by the inverter 161C, 171 C
Sinilarly, tranS|stors 17 ID and I6ID - may forma
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configuration of the transistors used for the nenory
cell 160. Contrary thereto, a respective configuration

wo oFRskobN the SO region 150S woul d require apcT/us2007/007705
significant increased chip area, since here the
respective transistor wdth 161W 171Wis
significantly increased so as to take into
consi deration hysteresis ef fects, thereby requiring a

descwlﬁg ?or e d\é\% Cfbh{/lg the. rgsgerl cgo nso?)gg Og;z{,%qp§ algg%&grl\qr} etpﬁ)é'lded which may
‘"°‘“d?e‘?/1>‘{f§d T@Gﬁtﬁaﬂﬂmé’o%? ﬁe'd:rwathh? semideedugeregien 3088 argin niSKB®4. Moreover,
respdfivelsb@dnd)@$staind kenficoRdillclor fefiBMND0S In@f beaf)rﬁladi {VRIGA WRE Rspective bulk regions 250B,

whellenq:\ee p|¥ Vﬁiilf?néhgllfl&gﬁ&!s of rt}?edn%gxlorp g g o ¥ e UI red {'(lénoa)g H‘%r compared to the

°"a“ﬁP §ﬁ1°§/°fé'f°f’Fgé‘?"e2H?s &0F AR ey wkaeleﬁwh @@reems«p the eegions 103S and 108.
Wth reference to Figures 2a-2d, further illustrative

emﬂ@' h%@tﬁo \.M JthrPQ.Vlf Qﬁe fja% rﬂe%rﬁwb Qn EQ %9 is o? axbtaxglally the same process

tech whi ch additi naI Brocess te ques are descr
echniques 83 aiPERYiopy %‘%fh‘t" i ‘Y‘%‘I‘%fi’e‘lcﬁé’ 'F"e‘i‘julf"r Ee Herse.jaRerpatisgpingfrespective layers
for peav(dingttheylpyey stadk im the eqridna 2408 onglieohabii ofxech0iqe=s paviobsly described, an epitaxial

growﬂUb:Sie@d’W(b?alnL)y b@‘é@‘fdﬁm&n »ﬁ%ﬁ)a&p@*dlr@r&l\’%b dHHAGERSof the regions 250S, the
sen1conductor

selch v.g%r m%lgr@? g%po gn r%z?yl beyreéulg:ﬁjiil;l%grieg‘t :% (?Eg?Sé&é marg or ﬁss mnnuous material
pom% ﬁﬁi}ﬁr %'b‘h%\mgi‘,fk?-gf r%qnéeqzqyg!y iR efderde ﬁ:@ax réquirententsjwith gigspect to selectivity of
the epippier grpah biocdas 20764 @athin adoBtibrSiiatdiial @pdsifiof Infhd ik bR residues 208A may
be ta&%rﬂng QcQ\giH&&tQFl b rﬁH‘uﬁé an a‘ﬁ@lh&ﬁl Hﬁéfnapﬁmﬂi??ro&g %r ?nrs;IXr?cte %n the basis of a

selec ) for t § %u sequent processi n?

SO T PEeEEC PP THe GH HOVBHF SE g gaiena o h egions 208
may kg figemed g[:r@gzl{y]&rowth process 297 with peexcess height, a)p'p:lhynaaQe subsequently removed by a
selec(Ne&‘tbh PEbSEsy, tR¥dbl allscﬂ&dioWné fie FSHi&E Q@@Efr&n@ thte rc‘@rréﬁbh&tlé AbRs 204 in order to

vi i (3 T c%gtc!wrvee =) Ia su

pro éﬂg ag'hr espoﬁgﬁlnnlr l‘n% F ‘i( S fi (S}h d qg&gt? 91 qufné P%eas ﬁ“’ﬁ’ a(shsealso for instance,
described withrefsrence; tp, thﬁé%"('fledg. Cle other iBustigtiye ereboamme[,elgq rgmnoval of the residues 208A
may peggetiniplisieddrsthe Bdatof SMPdﬁﬁ&ﬁdﬂﬁ@mGﬁ\ sbR€ilGHEPle @bddméls, the mask 204
may Jbﬁ#ls%ra%ﬁa*) %yé@ﬁ@zi. tvtlh%:ﬁ mgil E]%W rtehahie%&hx%l oﬁ%&g@ésé&dmﬁ)gMP process, when the

mmﬂmvgp 2 res ective regl ons
F EXpSHen ‘g’i 5;51388 ‘\m‘r'x B FHITRSS S| T EPr isptance, in some
emb@mnme@ape@k P%ﬂ@(ﬂavq agipp poBGH0B4Bafpr ipgarseb@ried of kilicon dioxide, while
the stGOIaje® ROAA Mawetcbmﬁrﬁmtlkéé\%lkhmf{é%d Bﬁrﬁn@' pGlianQé' br‘bcess the residues 208A

| , it 50S
may IQ eﬁﬁ:ﬁtly E‘ﬁ@&%ﬁ ant# r@gnqo% rna¥ so beoeffﬁcnem(? r %o(la"gleg “ﬁmenienéx t%ehrémoval rate in

range Sever a ers
the ’ﬁ%lfrf’ﬁj?Sé?B T 8 S iy e BTSSP GRS 62 mpferiplrdfyhe layer 204B.
Conseggently, citsrcyubdtpmtiallyomplktely dewdving tHeOfbrticin204B)@hd @spieet RO may provide a
signifidfdily r&agée@ B5115215Q§te aflith® Fe@ﬁks 13_65 LVQYeQEeSmMI iR %eﬁézggo\él'z‘:i'@éj is readily polished
a

¢ chay, & buried insulating layer
035¥M¥%? %r'??%ﬁwfﬁ%' €ii°Conduct or region 203S and a mask

204. Nbreover respective second crystalline
seRizweonyl mtmt.calegimnaesaﬂcssenwnmof advizedoohfieRtha chffietion of the above-
desan&!S;pg&Is' s¥&1elh:g | Kleﬁc% gzll Qﬁgtan%?l%langp g.\rrtgéerlo%)éggkﬁfr r¥ S baf‘:I (!bkamed wherein the

[ ac cteristics of the region
’es'd“nﬁe‘ YR YT LYy &'UmTYd’afwe'e%ﬁPa?e'e'é F*r%"e% for H‘F‘a'tcﬁ epproxrmately 5 nm or
less, mpagdlico he 2BBBd oa thebesisalf 8 eelqati@cicd picsss,@x s peeivinestly dekdriBed. Consequently, by

mtrodﬁcﬁxfged‘neﬂalﬁﬁortap mhidBal F&GvA r}ﬁoc@& Sﬁcﬁmanm&uox;ghgtctgs%éegse ?éM)P process or a
comblﬁﬁi gp’gn?f’ th FoExlst?ahnts vgﬁj r{%specy to nglgcnvtt mgf”%? B 8'?“5% Ogr % woe!l as with respect to
deP“}ﬂP‘éV‘?'@U&'DyacU’é%@? RISy %Oefreafyewc,segntﬁeanuh eclded isiver 1 Onally obtained

heightHevaC&f, theavkgiads 208 bidamiion the AR PBlain¢E®surfddt PlabarftP ay be determined by highly
controﬂﬁ@é’hé?&bﬁgantd?gceisgsy §lch 5,,£ @&—}%sﬂogcrlyggé&%norgé es2§or$ormn{gatne stf)p layer 204,

of techni ques previous cribed, an e

el R G EAT P, fR{p o BT g AR oriy urng e cavitycc

dependi ng on the dinensions of the regions 250S, the

selectivity for material BR8p&E?t'Yon nmay be reduced,

t hereby al so depositing nore or | ess continuous

mat eri al portions 208A on the mask 204. Consequently,

in order to relax the requirenents with respect to

select|V|ty of the epltaX|aI gromﬁh process 207 a
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may be formed during the growmh process 207 with an

excess height, which may be subsequently renoved by a
wo leaidoye etch process, thereby al so renovingp¢1€s2007/007705

resi dues 208A fromthe correspondi ng masks 204 in

order to provide a highly uniformrenoval process for

the masks 204 in a subsequent process step, as is

al so, for instance, described with reference to the

devi c 1%0. In other illustrative enbodi nents, the
R LA AR e A Y B Nl e TR e —
the depesitipn pirasess 203 aCvell ps doebs selevtier éir Rpproptia® (i@vth mask materials, since any

apprbpriatd SdateAd] irﬁé? Bﬁﬁhagd 1L t‘o$!dest i smkltyzgﬂm{mé/ %)g%{ﬂ? g}lo% pfocess 207 which

may n%}tglpocv:v%\?e\r( engcrg%sra]ra]r exhi esnngﬁnéggtch W‘étﬁmil ﬁnba ﬁ;ﬁ)fe@r&inéTemB\fal on the basis of an
etch pregesy egi on 208 and the mask 204 may have different
renoval rates. For |nstance i n sone enbodi nents, the
na%’l%rul?e;%; é%%éa&%yfsg%s g ev1c %oorjli}régz t%))%%brt}{ero Ir"l.litl‘g&\!:eaem odiment, wherein
the dspps! °’Ifﬁ§l°ef§é°'é Bi‘Pb'?e "§%¥:I“’61‘3 @leP‘Pé’e’rPf‘?‘FF%S Miith é'g"'ﬂt?n@emduced selectivity or non-
selectlvityl with rasppa|te ghhimask PI400BBSquehile theQSyefl20B2 BOSA f0TMEd B the process 207,

wher@xf]fat ﬁésemténﬁalrp%%){ 06k 2N thid Iﬂ.@ re@%@ 4598 n%gz}t?ver%ﬁbsa:lnﬁﬁly*%ﬁystallme structure

accor%mg tcg: thg I;]t l %ﬁpﬁélv SB‘?“?‘%%C ela tgh%t e? g{ugtgag;{%%?br@gééﬁls rt]he layer 208A may be
depopjig dhewstetslﬂlbafrfedp'tow layre irrrasteetive &F whdthet khiendt ahedayeP @IBB, as deposited may
inclu@Odigs@)ine Portiyhs, BthiciessIha®E Ed"ﬂg| salbdtdd 6 QI it %cegsgm\mer}&lons 250B to a

desnrzch%gpto therng‘i]elZQ éQK’P lf%(g:gssﬁ ? [H?%Xl%lred %Q)r er {ra p¥aﬁzprlze \he isngﬁ)ge topography of the

i cant
“’ye’Z%%‘s NRHF P 11 “n‘t’é’t’”é‘f’? sqfvopifrenh @\er‘a@,@r 24~ 780 eser iy Pgmpletely removed
fromthgir¢spdetng magk layess 494t vehichinaly ngw @ apaMB s 18@€ as previously explained.

configuration. Figure 2b schematically illustrates the

ab?)] gro ggcr te%Et d:gl?r lcl)lgsgrgtég) Eszlg as'tfﬁlr}l1gogtg&clt']o?_lg%-'\]v(d)cg.pZI §tahg'ntheozomtpletlon of the above-
descrsbﬁcbgllogﬁs'st ?CS.‘PCFSF p‘t*@?Fafhe%Y'@a@@Pt'%pé'grsammﬂdm ré¢geon 208 with a substantially
planap birfacenealfi gurstier @itrebgea t6 @S irehitas 050S] Wikresd GP sdnﬂ(}bﬁﬂuc%gpeéwns 208 may be-

subsn’M‘iblmo%ﬁ‘,te'}%%rp@mtfseéo?}clyg&l Xe %ml:)l m&l?de‘% encer)§ ?aHme meon 208C. Thereafter,

th qh% gg e EOXl mat e
° M DAY Ao BRET S "o‘t‘e b é‘éF'F‘iP‘ée bR H’°fﬁsiw‘é‘§'§'" Bigr to or after the
remoyal ofy the\naghulalyy 286 sanrdpbreptiateGodesienpd @ntebng agcedsnbayogteifithed in order to

re-cr)aﬁlhatdﬂié EegﬁﬁbathS WALt albsthaRY 3} a Wr&ﬁ@@%of §%Cé?ysa§teﬁtplate For instance, a
etch r oces

heat trea ent a?FemBe rﬁse o e Froxnfn tely%g()C{\f P S Iﬁiy bevﬁs?dHn rcu'éigr tg &% crtlsb'alllze the regions
208. é,reP*éect"iutftratlye esfbogiments astr- bated eefish-Dae anas! mlntquasnmbt hsed to efficiently
obtaif @ Sp@Bpontieg dGRMIGhe dt@Etuld Mh HIRr BZib 2BEI ABSredBE URNGHKS processmg may be
contuﬁxgcbgst |£ 'S'\E(ﬁdegtgl%ed W regﬁengél ngtuieg ?f%h ){% rthea %X&grbspslbir&xgqraasls?ors having an

so1 dohi2] %’ aIF‘n ,% S g
B PRSI "B A1 St RS SASh M pegerBiding ranssors
having a ik gprfigerating rtlﬂygnhlfcymedmtam bh thb lcoystalipOsgitris @N8. Consequently, a respective

hybn@Edﬂﬁ%ﬁe&Bﬁ maﬁ&hﬂd&hlaﬁd @QEJ ot atafelt rﬁ&cgﬁ F&gﬂxltt& Q'{ih feﬁﬁ!:&f&e formation of the
X clu |ls € portions
ka%%&ﬁ and %%5% %F§ETE (%%m”"%e"h n%?@%?lgg%egree of

non-uni formty during the caV|ty et chprocess may be

t oWéh atfeehce MD Figone By ad@n3te MiraliC Bidsthiiv@ Xdntbbdiinkfs WAl be described in which
respe@ﬁ@$@\4@éﬂon%rtdt5ufk$&mﬁgk 103 f%@(ﬁ:gnstﬁe EBQE @trgﬁ aﬁ&aﬁ ;Ilan‘taugn techmques

deposition process 207 as well as for the select

for appropriate gromh nmask materials, since any

appewpPé athemangallyrillegtrateny séngcapdicee idedcet 10Qtcoppridingdesibstrate 301, which
includdd Hdiysa@ine Eéiﬂldbhad,étomdf/dr BEB, LHdSe @ﬂéﬂ@?&'ﬂﬁéd agﬁa%;br pd40 Glﬁcc‘&bstrate 301 may
represl By o e B0 oncr PP KBy SRR BBl g poreover e
mask @Mert?'ﬂ‘bmfy%%g'ms? of any BRPEIRTIRE peterid havipg ghfFasterigics to act as an implantation mask

schematically shows the device 200 according to a

further illustrative enboli®thtf"wherein the

deposition process 207 may be deS|gned as an epitaxia

process with significantly reduced selectivity or

nonsel ectivity with respect to the mask 204.

Cbnsequently, the Iayer 208A may be forned by the
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deposited as a substantially anorphous | ayer

irrespective of whether or not the |ayer 208A as
wole@ogbdoed may include crystalline portions, apct/us2007/007705

t hi ckness thereof being selected so as to fill the

recesses in the regions 250B to a desired height.

Thereafter, a CVP process may be perfornmed in order to

pl anarize the surface topography of the layer 208A

il he | a
e A W LA ——
Pf°°?5éé?iéew'vtwéuwgtépqcangmz Setciespblict s opregen.AUe spetifigisieth GNMSated as 303D.

stop |ayer, as previously explained. Figure 2d

Scr)l%g@;nhgoqhtlcyor Id!:chlé%bS g? s%% t he Sengg g‘lgd ¥oam ddoenvté Easns 09 the following

after t esc I
P"OCf‘Sséea U ePfcubstrae R@emclttqlfg thf-é:\ﬁsggme WP%"@@" leyes 303 may be obtained from substrate
mang@miraoerdurytbe formetjorothe G498 omahesa.bﬁsuh&&cmﬁtqneal Irierqaht@ ¢ mask 304, which
may %éfufi@gr@ eG:ﬂ Qfob %E@Lﬁdotﬂe iﬁl ma)[ @esﬂﬁr‘r‘bh oLQh tjggs [éfe\géllyes ehshed deposition and

em conduct or regl ons

etch tectbm %,]?l‘] t&r |b§f]s cg r%?tglftléqggppléym‘f%ﬁlg&gce B’GI’V’E’? 9%4[ iy l?encé’mpnsed of silicon
dioxide, sikipgn riitrigd apd ¢hetlike Aftey seaiattdrmiae qfolret mask 31D 8Gich exposes an SOI region 3508,

the pﬁf&&ﬁ 8@ hf3be pErhﬁrmiH&ﬁtKhel ttﬁMﬁtle tKflasikiBO4. BE an%W@anQQngob%enm the process
cLive c erei
307 zg/snje[?resgrtt a%ﬁé&kzsr?garatllon ¥ n}pll] {anon cﬁ‘ oi(yé\yl\,g Iprogﬁiio lgcﬁxlly Form a buried insulating

tayer Bt PR 30081 JecMOrietmiansrishish mry bp FasesanHiagmiieyed forforming entire SOI
substpgs.fi bavgichni arsp@ifid éhplbriatio e teClinymé &ir intrd@ucing Oxyg&Oio @RGecHi@Bdepth, i.e., to the
deptHJﬁ)BﬁgwﬁlQ@t ﬁ%%&arl@taﬁor%g;n@{he gva@@(ng c&galtnne%gqc% ofq}’?é lg‘ye{ 303. This may be

|¥§' | ate I NSt anc
accoTp t ﬁe iog déep nyéﬁrr ﬂa]el%r}t:vxo%@e efvzi%mpﬁtvrebesugs @%| approximately
400- QOﬁ°(‘C,, pqd thpt ttnglamgtog-pr}dgctealdbmage ig imgnediegly 0¢pairdd)@ . leabtno @ickr@in degree, so that,
even bftdr éh%tréqairédnﬁglh%g&QleHMitoz ﬂl;j:';%&g‘%eg begxﬁ&thfg%r IeFi@r? Ehotbﬁt;ﬁﬁ gnplanted oxygen,
conce%pmq 02 asrcl)oucr)xﬁ g'-eg %Cfoélsjt %yl ble ﬁuebstg?t rad% {elj;lryéta hﬁedtﬂgngaggf“&ﬁ'ﬁde during which a
b""eé oeula"rﬁ @P'efaf‘t @ oxighlByerip favaed. jihe drursdictien qfale High oxygen concentration, for
instarc® FfqhiFned dRs off zﬁwpxﬂkxﬁﬁteﬂﬂﬁlﬁ idnbafF tdytua aE&fnﬁfsﬁaﬂg' thddern SIMOX implanters
prov:E hQH@ﬁbcL& cnﬁﬂq{ alt gode‘aw hléhqmlfgrglqt; g&&?ﬁ:g Lubgrz&e 3§p3| stors
having an SO confi guration nay I'n and on
t he sem conductor regions 2038 whi | e correspondi ng
t r Bigwk 8b sshematically flystate the keno anficyu davick 00D dfesythdxembar ¢Teid mask 304 and
respettive Bﬁdtr&ﬁnetﬂhﬁ agfom duhaﬁn{ueaghé)lgﬁr 2&% wnmnﬁbengﬁ&IdLéfor 1&¥er 303 in the
eve

SOl1 rquétp.’% § I l¥e% devnce (? To H%eg‘t fi {sp crﬁt%{lﬁte ?eéns ?Joggltcmf gg%éms formed on the

an en ance I‘OCGSS
wurie 5pl BEroP2S 198 abep RecPfED e mesio o, whtichrrerresepts theresidual of the

semicardu8Qll layet BSt IThéng furthax\prdoessiag may1d dostiméel onihd basik Gif;ﬁ&ﬁﬁcf&hmques as are
preanug Eésgﬁ”e@ Sntl;')’@fe?crﬂge e Ii’rgurfé'I [fahe fg. I'Ithtq§ tcgr@%o}‘(ﬁngegmqghs s d-nay be formed

o nfl e RSSO LR R & e v o
’eg'°flsﬁ‘b§ antation technl ques. Figure 3a schematically
illustrates a sem conduct or device 300 corrpri sing a

S u%k Q’Er@ncg’ Qc;l' F1g¥\@§ th% Ogﬂhyr ﬁ%strgnv%re\éﬁgt? mer*ts of thca preseﬁ;a étkentxon will be

m conduct or

"e““ﬁ%ﬁyé‘rw gy A et oS Pefreae mvluehgy of SOI regions and bulk
regioraggrtbpfabra:p@onaarrqrspgnvemﬂﬂwalherfemracemcpqig)tbtoltlﬁgnllbsl’&euve embodiments of the
preserftkny&high.| | ne sem conductor | ayer 303. Moreover, the

mask | ayer 304 may be forned of any appropriate

mat eri al having characteristics to act as an

i npguhtaachaamtisrts Kasidtes osubjttalesiOhvhich ey @eroprison caprier adrtion 401A and an
upper patich 40l BRéhichS1a¢ Be &Snphieg Bf dn@ BpRdpRb FBteridl LtH]th:ganﬁﬂ’ﬂsulanng material, such as
sﬂncorﬁgg)a&cgrda éemkmgt@ rchthlap sucg %g’ g? %97an]:i (alr Ilknt K/l%(rje?\%lr a%emnconductor device

400 ecifi atom c specl és, such as oxy g

‘S et 1f é‘H“gd"ef)‘t“h“’ WHITRLS RY which 393 be PrPKidecsia thecfriefcot kypk semiconductor
deV| ce 300 as shown in Figure 3a_may be forned on the

basis of the foll ow ng pr%@‘é §5¥47 The substrate 301

i ncluding the crystalline sem conductor |ayer 303 may

be obtai ned from substrate manufacturers or nmay be

formed on the basis of well-established techniques.
Thereafter the rrask 304 \Nhl ch may |ncI ude any etch

T o s
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the process 307 may be perfornmed on the basis of the

mask 304. In sone illustrative enbodi nents, the
wPsReaS»0B07 may represent a Sl MOX (separati onp®pus2007/007705

i npl antati on of oxygen) process to locally forma

buried insulating |ayer in the region 350S. The SI MOX

techni que, which nmay be conventionally enpl oyed for

form ng entire SO substrates, is based on a specific
substranpl nt at |ao tecl“l1 ue for |ntrodu0| ng, oxygen to a

spect” é e sirge or ey PHE HhEst Hrasy8iDhavifiet Rpepd thereon a crystalline
Sem‘S‘Uﬁ‘S‘f‘H ﬂwr—ra‘m yMamphlpzmlngofttlhee:mvmdho}or feyercA0Y sstreyldced iy an insulating layer

4028, Gﬁkﬂﬂaﬁfe cbnlﬂﬁ'lsbtﬂtyf%ﬁy gpg%pnaTJ\ihﬁlanQ@laﬁ%Q muic&hﬁ& &}’ silicon nitride and

e R Bl bl KIS rmlio SNty ot Bob PBsoml sesies 422, sch o
hyd’?&?ata"q/‘ﬁﬁrﬂ‘aﬁt ahichmay fekg @efdl infplpmiesiebyi ascoprparendingtyedesigned implantation process
421,mepbe oetkd wathin ke astr 408 ata spRifeddepthdegr ee, so that, even

after the required high dose inplantation, t he damaged

sernj conduct or region above the inplanted oxygen,

coneAFTERawos [96\5Fa* 40 as Bt 1t FigyoDia may bedormed according to the following
proceserss ABertpraxiding tieadogatyrsshitairdte Md:odpﬁsh@gheasﬁnﬁmeﬂ&»r 18408, the implantation
procé!r.krI ﬁilnﬂayvm |p9|lﬁ)rﬁe¢p&| rpbs?tdm 1&&}éhﬁaﬁdn{?<9sdeaéé%2 a{ mgappro%tpa%bg%n the basis of

nt r oduct 0
well- estz}b?sh'e lm {a.ntatlon tfcg?xq?eﬁsi'heﬁeélg ruaé (5{5? ma%g(mg Sl&?d&g‘lé%&)f bexf%)/rmed above the layer

ncen I on
403 éﬁ)ﬁﬁ' PPt €| pprtipg) of ghej layes A nrRmynding @ cleoiwpilition der4p2S.  Thereafier, a
corresald figetdhl phddés hﬁ}i)be’:\;iﬁ'fﬁlﬁrﬁed I o2dét Biréhgbva mBle@Hl o BAYS WIF B a desired depth,
and @bse&@ﬂw nﬁéuﬁab 3%1}15(9.%1 ng% Leogep}shyd ﬁ? rxrgaﬁ’cetbgeap;?rﬁptr)%l ré’U lftechmques wherein,

gure schemat | ca
"‘*Pe%"é'}ﬁ °8<S‘ffdu%°€§§rpa'a'@€}r'&é' Pty 'Hf'f@fmflﬂéiewewﬁwoceé% mayrhe ohigiggd. Thereafter,
excesg Quptegipcbf thespabting/mattréd may be@tnwed} fos dstaige b CMIM, B0 & to finally expose the

matefidl loF el |a|y531'510b &E)hdaﬂ th %eﬁsulm% W doBs N1t Hfer %ﬁ.%‘age@%%& ifhEnts, appropriate
H? nce, ] evi ce
CMP §g>§ %(‘,( s ma{ benfonneg ]pnor t? {he ge)?s? opﬁ?e in emn% Sxﬁtaﬁzg,to(s FVep gxét?réchthe patterning

ses [T nhe
of thg bses“%ion@éwdaﬁ highly Jenes eafaqen@garanhmgerl theyrsmoRD of3haendess material of the
insul@ing matarizd &¢ Gnding Eimsdancy Gyerorsegi on 308, whi ch
r epr esents the r esi dual of the sem conductor |ayer
Il furt oceSS| ng may be continued on the
]ggre ? C&Fra%lég |1lll§ o5 Wélglc%{gu%?réieﬁ?ee«pp 6?,]’9,11"}}5‘1 with the substrate 401 in a
f““hfd eé\er-qeb ggnufiicturing edgerten iseafeoboRiligrithe semifonduar degice FbaNth the layer 403 to
the sibStratC Q1| e&p&ndw gm.SGl 44 llBaﬁsdr %@E@po@% tgﬁpera%m(q lbsﬂin&nlq the range of

appro?ﬂnateh e80() quoo@ ang) 3}?}&{1’ pB:ssu%bang% raoen§' tlgnﬁx}:i w%fﬁr ‘toﬁ% tefé\g/qlugsn may be applied in

°fdef3®§"“'werﬁeqt éFé’Fl@?Fc‘@Otaed P gehsteate 4~ Aeior foupfieher during the bond process, the
atomik kpetigd 422 nlay Be axGAledr@Torm idtgulabesoF @&aBEIs” ifbi@Rtd cﬁﬂneVM clléavage plane in

the lap§ 46’ﬁ§pxre}nb\ﬁr¢g thé Qst%{hg Eyéé\@f)ﬂ% alg\?)@%gbg clLaQ/ Jégylroqysg or m algceqaased on high

t
prssiff 01t Bty 15 e 1 oSBT B SRRy e eragied i an. In other
'"“S"P‘I'Ye P@P?siﬂa@eo'red#%gmeterlabphbﬂr layer BQBshayatieirsnaovedipoagrivging sr @lishing or etch
proceksh @n [Hi£&Ed) khel HBARE EPe il 4281 iGbER A B asfbgé?@&pﬁlaszlyybe used for controlling the

v rate 401, which may conprise a
resPe%:tg% }rﬁ?t‘éerﬁaﬂeg’rg a?pr%yeg%glA and an upper port| on 40 1B,

whi ch may be conprised of any appropriate materi aI ,
SUEiuradc shemarislll ditustrages tetdevicead0) afiad@ie c@fiplStidni of €43 above-described process
sequegdeoxl'eﬁt@ theoJevi@e MBQ&GMHS% régﬁ)'ﬁ ggésa]l‘lclud%ﬁ Orgcrﬁﬁnﬁé !6:'61%9 51035 formed on

the bu 9 uI t :Ia '4 #} d g a, sem gond UC} o0

LROTRITRE (2408 IgBRSTIr S alelraier 49B withAicoriaiag regjen 408. Hence,
effectiye high sheefl QI tahristdrpfonteepkctive buttiona dogicchlngkh, o1l RSCRIS taratagd the like, may
be forfd€ WitlaS thdlorfel ok MORIBOS tRDhy BbE wmne lﬁmé/tm%h&g mQ)alScr fb&ed in the respective bulk

havi. for e h rys
reglorggg(%r lh@ rovn € ﬁgotegg%'for%o mg comp exymemoprtareaﬁm stpztc:ﬁ&fﬁment manner, as

sem ¢onduct or ver,
is a'”s"éﬂ’f%‘:‘ﬂhﬂx‘ﬁ%’t"&fW1"hfy%fe“"¢0%F'B‘§esr'éblda'éed by an insul ating
| ayer 402S, which nay be conpri sed of any appropriate
insulating material, suchP2& 13?7 con di oxide, silicon
nitride and the Iike, as may be required for the
formation of an SO region. Mreover, a light atomc
speci es 422, such as hydrogen and/or helium which may
have been |nplanted by a correspondlngly deS|gned



The sem conduct or device 400 as shown in Figure 4a nmay

be fornmed according to the foll ow ng processes. After
wobaviighord t he donator substrate 420 conpri si ngct/0€2007/007705

sem conductor |ayer 403, the inplantation process 421

may be performed to position the |ight atom c species

422 at the appropriate depth on the basis of

wel | -established inplantation techni ques. Thereafter,

an etch mask (not shown) nmay be formed above the | ayer

403 so as to expose a portion of the | ayer 403

corfes r;@.ﬁtd thg @reseyt {nh@tiprnggyigqsiang:hhian}petham:g@gs the integration of bulk transistor
archildtek & afot Bktanca, mMoﬁﬁspenﬁlmgeaetuckh &ﬁ@m& SOHar)émbﬁ having the benefit of fast

sw:t@:ﬁrg sQJeHaﬂnle ﬁ'le glglg%{wgrer gl%gl €s s can& arfaI sgvmgn ?y\é clrlmman%n of hysteresis

su se uen
°ff°ﬁﬁfa'f' ahs faffm%gfeaa e Tb‘é BBy bt asgomplighed "hms n'éetr%'ye amwwmis By starting with an
SOl e¥Bratecmtl fiingjing Hcaliphepetive, butkapanialititGuidhiatt BEem@hOERaSSlective epitaxial growth
techrpélrearmtsﬁlr &herQIlJllrQnL ¥mblihehid nfegrcm?ll)le)g 9&951‘.0‘%\' m?&e@ ngcchsas non-selective

) ﬁtalne . Thereafter, excess teria
epi a"ﬁs é‘i°£{hr EPORHhY" Bf %{'r”‘??ﬁ'gf HePIEREEEEE "’P‘B’r‘“‘ﬁ ﬁ?t/a{’ﬁdeedov combination with
additigypl, magegiabrsmeval firpagssk iy owixyro peovidh enhametdprp@bs fiekibilihe Th stilledther illustrative

emb&ﬂgen&dbcﬁ@&&l infpfantafié) tkd“ﬁnHLe@tahJ]Gaf’enaMﬁﬁ tedtidigaes iy QL RES for locally forming

mqédwe kygﬂgmpgpkﬁpnts appropriate CMP stop | ayers
nay or ne rto the deposition of the

|nsulat|ng naterlal or even prior to the patterning
of Thh earhca;;aeEmwemxemodm@w deveaardiilgihtive phigRAThe S1éHAL Bay be modified and

pmcﬁc@@q}gﬁlﬁm% tﬁf Lcﬁfvaltﬂn%zrnﬁapyﬁalareﬁf totlm)@e l?egsi§ ullaatneﬂa'v% tl?e benefit of the

teachin ren 2]_at| %ﬁ&t eri al form n%) e i nsul cﬁ

ks 20 Uy 4 st s AT SPor K b ApEmidhe 3 difteren order
Furtheaprrg @n digndtetions efe vritended 10 Ohecdstilé nehnstiuttion ton destpn g teingsh@wn, other than as
descriti2d i the Aaifnd b&lh\er ltadhvertree dvigain khfalatﬁé Hzrrl'lcngr g&gﬁwntg bx@t,tlosed above may be

g, Lhe.seni cand W th
alterédsbr ﬁ&}lﬁt{d %18 3a variations S%re c?ns: 26% wntgm tLe sctoF]e arrd V)mt of the invention.

ayer he su

A°°°ﬁb?gﬂ>r Bﬁ PEptS SN S%Pt henginds a5 59t fydidn theclveﬁ?féwat ure, for
i nstance in the range of approximately 800-1 1000C,
and a high pressure, as in conventional wafer bond
techni ques, may be applied in order to firmy connect
t he device 400 and the substrate 401. Prior to, after
or during the bond process, the atom c species 422 may
be heat treated to formirregularities or "bubbles" in
order to define a cleavage plane in the | ayer 403 for
removing the rest of the layer 403 in a subsequent
cl eavage process, for instance based on high pressure
water jets and the like, for which well-established
techni ques are established in the art. In other
illustrative enbodi nents, residual material of the
| ayer 403 may be renoved by a grinding or polishing or
etch process. In this case, the atom c species 422
introduced to a specific depth may be used for
controlling the respective material renoval processes.
Figure 4c schematically illustrates the device 400
after the conpletion of the above-described process
sequence. Hence, the device 400 conprises an SA.
regi on 450S including a crystalline region 403S forned
on the buried insulating | ayer 402S and al so conpri ses
a bulk region 450B with a crystalline region 408.
Hence, effective high speed SO transistors for
respective functional |ogic blocks, such as CPU cores
and the like, may be formed within the one or nore SO
regi ons 450S, while bulk transistors may be forned in
the respective bul k regions 450B, thereby providing
the potential for form ng conplex nmenory areas in a
space-ef fici ent manner, a§“?§48F§b previ ousl y
described with reference to Figures If and Ig.As a
result, the present invention provides a technique
that enables the integration of bulk transistor
archltectures for |nstance for conpl ex SRAM areas in

T 7~ 7~ o L T I Y r .



effects in the nenory areas. This may be acconpli shed
in some illustrative enbodi nents by starting with an
weedo7ardsi rate and formng locally respective ftt/s2007/007705
areas in the substrate by nmeans of a selective
epitaxial growh technique. In still other
illustrative enbodi nents, |ess conpl ex deposition
t echni ques, such as non-sel ective epitaxial growh,
deposi ti on of anorphous or golﬁcrystalline mat eri al s,
may be used in conbination dditional materia
WHATHB CANIMEBtesses in order to provide enhanced process
flexibility. In still other illustrative enbodi nents,
advanced, |gmm§n%atlon t echni ques and waf er bond
technlques us®d for | ocal |y formi ng respective
SO forming afist Pglﬁaéft)'mﬁ tposistersi( B 8), of w@ec'gaqnf gigcpit fyan SOI region (103S) formed on

enbodi mendubstriete $0pa@d above are illustrative only, as
t hqforlnr%earlsuogcpplmgmy Q?tmqgg(')rg h?pB)%Pga doele%g‘(gmccc%gu: 1 bulk region (108) formed
di fferent but equival ent nanners apparent Pﬁ

skill ed ‘?“r?a‘f’ﬁ‘ﬁ’s‘é’l“’t“?fétV| ng the benefit of the teachl ngs
herei n. For exanple, the process steps set forth above

TTH)Q be priefRBESE clalin & whikih &l 1643 soRE Qf%‘énd sé%UM,J?@SlHP&%nsRBrs (151B) are

fon’ne& SO aE%t e nr(]esé maégn% I n ﬁgﬂed to the detail
construction or herei n shown, other t han as

described in the cI ains below. It is therefore evident
that t herhpaethod uf asimanbbdtimBinhing 6iid Gls0m@ decdRDOMEraRTAYT Rfdsistors (1518,
ISIBqlch%ﬁr%gs ;QBv.d'lEEjéafd ﬁgstrgt@quﬁ Lavﬁ'ngg S\é?gﬂex%grln ? %§rhe§ |r%ulat|ng layer (102) and a

he SCOope .an
Sem'°°"d“§ﬁ’f |"5’r‘f’"a'%§38r 87"!?&"9 saif H’é‘"iﬁjr ’(S'f‘%"é‘ﬁ desQlghpatr@ingjspid semiconductor
matefia) ()3) andtsaifl byrief irisyjatini dayer] (5020 fomr ©firsGinAlaMbe WHAHndWSior region (150B) on

said {abuMtiNERyerand Rst ﬁE&s@@@{)mG@ml’dl)sdf B4d sdcbgfafg (n@l)aanﬁ 'fJn%tng a second crystalline
ransl St O roni c
sem'%%%ﬁll‘ teg'l}g'ﬁagﬂ °§8' Tegr %oniof g%’%’ (?cs)aT’?rse as%ﬁ%{“é ubstrate

(101); and form ng a second plurality of transistors
(181B) afe s@ihod efl aivh BOWbegeirCfoFrfibig $aid s3cand PkKilie@@nRBnductor region (108)
on sa(d]fg&)secf ,5?;1{6% Qf Qni sﬁ@skrge §CH|IQ>$1£JS %lﬁxlglgyogwwm SaldTIQc%aJT&%Qgrgductor region (108)

east some of sal d secon
us"’gpsl"" ’§1°5efj)'/’°'8?"(‘t?{";ﬁgﬁas?%"l“gte("ig'fB) are fornmed so as to
define a nmenory cell ( 160). 3. The nethod of claiml,
whes ei N The math&WofScirl 3f WieSdin ﬁﬁﬂngsﬁﬁios@a)n@ biykealidet %m@gnductor region (108)

compt'xgeg rc]édo§tu%r a ser('nlc?r;ldﬁ tor]h$aten ang hﬁxzm% i XeBosneogsgmlcor%uctor material using

substrate avi ng
said gxpsef] %?PPﬁé’ I'%Fa'?ﬁmteé‘r%)aaagré'ﬁ?‘m&fct or materi al
(103) fornmed on said buried insulating | ayer (102),

pastern |Tﬂgm5tﬁ<idi)f$ﬁm £ %@Uﬁtf%ldg@&@ E'}sa*nd(sgcgﬁa pl@rgl%e§9fl thSIStOFS (1518,
al Ln

lSprlé&an%gTs prcsx'v%mg sancg subg)[a?e g()l]) %zrm%%orritgg]‘g eoublﬁ s§lg‘canductor layer (303), and

sem conduct regi
S"'“‘i“’ﬁg’LfP’a't"i‘%w@ byrigd dpsulating lpysr é%@ﬁ%)s'e spid seynicondpetqril@ykCle dsfine said SOI region
(1038ai d substrate (101), and form ng a second crystalline
sem conductor region (108) on said exposed portion

(191C) 3{1 sai d stq:bstrate 10#252. 4. The nmethod of claim
er &M ™MeBed P 8al§1a? gVhessin, cE\feiysfogplp$ {§dd buried insulating layer (302S)

°°mP§%?FrF€t!ft9hYﬂ)C'm<rduwmg1l ensci¢sIty3hn mpleg@iich @i poseding @rhkdt eidat@ént to form said
burieSinbulhtibg Bt (3029 off BB PisisoEHidRPdleaxi al | y grow ng said

second sem conductor region (108) using said exposed

portion (101C) as a growmh tenplate. 5. The nethod of

cl & m 3Thagaghadiof clpipy Irivheyeis ireling sxibfit and yespr Hldraldies of transistors (1515,
151 Bp@mipaes thitingla ciyBgiliod pdrildh8303) angdén ﬁﬁﬁand@ﬁ&ﬁdnt @OY3) & a surface layer of a

donat&%msﬁgpggé‘)t %dn%ﬁrdlo@altor @J?,ng %afaolr) XJﬁﬂ %H skxé%c gayg’r% gid substrate (401B) and

deposited sem conductor materi usin
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sai d exposed portion (10 1C) of said substrate (101)

as a crystal tenplate. 6. The nethod of claiml,
wobRrAakgd0f orm ng said first and second pl uralipdEss@bzoorros

transistors (15 1S, 15IB) conprises providing said

substrate (301) having forned thereon a sem conductor

| ayer (303), and selectively formng a buried

i nsul ating | ayer (302S) in said sem conductor |ayer to

fine said IOBS% 7. The method of claim

’em%""g\ﬁh%r"‘se’f‘arﬁe‘%'%? Saip dg’EP{/ s ) Sapsfo BRFTEUMRFEL(483S) g said SOI region
(4508 xapenid (32 BY pertiendAP2Seandsebse siid orwstalling prrticaad408) s3Gaid bulk region (450B).

speci es by ion inplantation and perforrri ng a heat

on Fhe. b LA s wiin 8% iyt UL b g rormin o reces
in said susfjee laysr andk flingspig fe§§F dlt'F ?W!Bﬂlﬂ'aa!mdna!mebnd pluralities

of transistors (15 1S, 151B) conprises forning a

crygtall .403) and an insulating portion

(40128) |Ar‘1n‘gth§ﬁ£ %n ayer of a donator substrate

( 4PFVding S sEhsIRye Qgpdmaraﬁag aPU@e frseipting daygrA103) foggedign g firscrystalline layer

sur f ace (1&Peandtagecdad aysgilins taya { 193) FBAEBPn @anichugeinsuagng layer (102);

eX GERsving B pehibAbf sif s&@n&d@rﬁgﬂﬁé Q;'er %llég)satnﬁ ?atu?bu(-lécgqgu a‘Qt’ 9 er (102) so as to

to maintain nmate regl on

on said Thsl %an"’"éPoﬁS)résﬂ?sl "?%‘@?‘3““%1%6“ f'8'%?s"§’dsal d

cr yfermifig|aj Cﬁé‘a Pt pullorsziom089B) &y peréoirming & bdtectieppitanial gr6@B)process using said

9. The rmisdaarboaim cload)ro the fish@ystiline Bdrdio B b @xto\vﬂtgemplate

portion (402S) is forned by formng a recess in said

surface Iayer and filling said recess with an

i nddil at i g ™MAReLEGiciaim 109 whersin spic orystglling bnlfiegian (4§PB) is a region for receiving a
plurality®§ ineinerg cedls HGOISF sraittegritdddiruicto bpfortddrabova sdddubsage (101).

i nsul ating | ayer (102) formed on a first crystalline

| ayer (101B stalline layer (103)

fo?r{rgred g)Ansegz;\con tcl’frde‘él (?ﬂ)glf 'fsﬁ'é | ayer (102): renoving

a Poteran 1P camprigedoée pinality pLSQ! adefonn@ SQSAyraira plut)i®) of awll regions (150B);

S ala@irsbpliiralirg of thasdiiat (1 ALP) inayie SOf dfid)s (F0SRsndt O expose a

po I | ayer (101

By o sl i RlooS 3l 1o B ol ipbRBE (2405 by

perform ng a selective epitaxial growth process using

sail¥ exJbos ednigodiciop rleidke0l 0Q) ofoftaih i@, fvhéraib said B4t gliralife of field effect
transist@i¢ @15 1§)kEbrdsBt a %@.c&rgﬁt%\& Qidt %&@Lx@ht lﬂﬁeldTJ?@ct%x‘iSQQ)QS ngIB) represent a
memg&g; 10, wherein said crystalline bul k region

IS a reglon for receiving a plurality of menory ceIIs

(160) of an integrated circuit to be fornmed above said

substrate (101). 12. A sem conductor device ( 100),

conprising: a substrate (101) conprised of a plurality

of SO regions (150S) and a plurality of bulk regions

(150B); a first plurality of transistors (15 1S) in

said SO regions ( 150S); and a second plurality of

transistors (151B) in said bulk regions (150B). 13.

The sem conduct or device (100) of claim 12, wherein

said first plurality of field effect transistors

(151S) represent a logic circuit and said second

plurality of field effect transistors (151B) represent

a nmenory bl ock.
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