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WD 2008/ 050176 PCT/ | B2006/ 003972 1 | MPROVED PROCESS
FOR TRANSFER OF A THI N LAYER FORMED | N A SUBSTRATE

\%EH)SW Y CLUSTERS 5 BACKGROUND COF THE | NVENTI ON
E"GEREral fieldis in the field of seni condfEEBR2006/003972

processes and materials. THe particular fields of
IMagal i catl on reI at es to sem conduct or- on-i nsul at or

ef fici encys FS&"?I':‘WM‘I-?(/ %’E‘?ﬂwtéﬁss” uct ures
10 The pre ocesses for
formng structures by transferring of a thin |layer of

sem conducting material froma donor substrate to a
support substrate. One field of application is in the

BACKGROUND eFTHEMIVENTION insul ator (Sed)
structures, for exanple silicon on insulator (SQ)

sthaaenee fieldiatn the Belddel samigendicier procesrpsaand materials.
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toel ectronics. SETUCTUres aré TOrne
materialg aedllmprm@mem&@m thenperaesding etpsedn efficidncy, bag equality of

conductl ng material and a support
sem@ﬁﬁ@yc‘&é{%r &T CUTTM type processes are an exanple
ofhe [reeests mvehtibi relatéy P©- pldiRese IfOE GBAAMQC SirlEHIASY ty
| east sonme enbodi nents of the present

t
tranﬁfwlg'ﬁtqf(ﬁtth'@ yeF gtisemicondyeting, matenal diom, ardpnor sspsiyate to
a sub?@r&ct S ateUbnEM %ﬁ %ﬁ?h@&ﬂ%n Bah HhE YieRf by s@t’ﬂi Fﬁ%ciﬁ)r on

e In wic l'ayer 1s particular
msul@tcy’pﬁﬁe@ll)l e}tructm'ss, fohamm:pte ﬂh@on@mmsuaon (IGEé)IDlshfuoﬂier that

wt.h def eg ts in
provigR' pRcifSR°\adifes, 58] lalsha®is 3y pBRiPEsanBics ahd
optoéley.ﬁ‘bmbs G‘eﬂjl ﬂﬂc&d‘e@aét'e Q"oﬁtﬁe@ftoc‘i?ﬂsl)de EIE insBalRRy dayer
acancy clusters in the volune, 25 of the donor
mserg%é @%m@ gef semiceniucling srateHal 3G @ support
& 1
S”bS*f?%%%"éé%*rE??uct R PHARRESe i Of DRIe Y pRioesBor this
type.dUtass: progessesxogiesgend to st b@shme&mhnq)meta off therprdsent

lnver{’@na portion of the Sed structure that includes one
these defects will not be operable. The presence

dProtdbetion bﬁ aaugdOtetraciise ii1Bind ¢ SMART QBT awqir&&eéét aind

parti i 8 SeclardoRrmal WHGHe Y BYRG Frheuialy thig (pically
less meaboat &)Peqdﬁ]eg' ﬂﬁbzutﬁfs%m *bf?leﬁ-[) gﬁﬁggrg{ro%db%ﬁﬁté Wieah any
growthedgf%tctc’s in th\'{sI f%lrjr?t gf’ vzlacancy clusters (known for instance as Crystal
Originated Particles or COPs). The presence of vacancy clusters in the volume
of the donor substrate may generate defects for which the size is larger than the
thickness of the thin layer of the final SeOl structure. These resuliing "through"
defects are fatal defects because a component formed in a portion of the SeOl
structure that includes one of these defects will not be operable. The presence
of these through defects is therefore a parameter that controls the quality of
components that will be created on the final structure. Thereforé, it is essential to
minimize the presence of these through defects. Obviously, it will be understood

that the problem of such defects is particularly important if the thickness of the
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that the problem of such defects is particularly
inportant if the thickness of the V\D 2008/ 050176

\?@633{%5@9%/ 003972 2 thin layer is "thin" sucrl;l";twh[%_‘t’006[003972

f vacancy clusters are significant i
conpari son to the thickness %of the | ayer. One sol ution
for limting the nunber of through defects in a Sed
thin kaybstis dtlkin" stdhtihat theisizeel Yacsnay mivsters ae isignificant in

bstr at th 5
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and thab b Bapl ERaianty SR IRCBRURSE i fbersa i Tkl e Rslaipauth 2
very RigHl dr?ﬁallcbq;rgﬁﬁlc%ﬁhl?%d [dvEngP b QW YR Psify Bﬁ@OPsf or

reducing t uantify of vacancy cl uster

oyt kdiia) | subﬁtigte iariypinahy farmegday paﬁlagmmrﬁramwgpbtﬁmed by
f
the pgc}ér:]e g@iﬁkél%g % hra r@%ll %% Itﬁgé@ nmpo ses(,j 82? r?‘Be

mgotmojing $qaiacprbmdeplaal neags Mu«mgihamﬂantﬁypﬂrvacaud:)acluster
type lalgefs, b, 2pyhiaRiotsitee W' Qs n0boPETh BeEedR, Phoge

by cuﬂmg aa iAgdt obstahkd EbyNﬁéfCZ’G{C&Qéﬁra@WPUmhg}jp\%cé@s nbmg very
| ow nunber of defect s) Substrates forne @Hﬁiﬂg also

speclﬁgm"wg %ﬁﬂdl%@tar@omawar@au By usingvery slav/ruli
des;g@‘r‘ltéé{ ggé ar 3 rg BUIP3S %tb‘té(léer éﬁé‘?ﬁ@se[\;g@m}h the art

or e consi
call ai Mm]ﬁbmedjl@rywat diue tmdheomy leav numbenpbdefdcish t ar get

SHspt Rimets§y SRindLad i SR Ey SHSBE AR pster
pulhngtﬁrbb@%e% hiaay c@ﬂpé@ﬁﬁel‘}fmsf@i/acmaﬂm&sbancﬁ aré/ﬁlief‘efore
low Pull" ty ‘Bullln at a rate of less than

consiggiad {9 lg\wrpconwt gVt ithe crasteaiRtsIRIPSSEY na)iargﬂ:gppllcat[on
d 0.075 COPs/cn®
fleids((Eé&ﬁ\s/%ll Ehé@ e@e%ro?ﬁ@s (g%ﬂg%ﬁc?%@ggr ap han 0.1 pm |Snca

nt to 30 to
:E@tn ammnlearmtwbswateerfomwe@ by scutfing ea dMear derieed Crystal

o S5y BRI BSTAIN R o P B IS i

typicailyl Hdvega density 6t €OPsldrged tharnt 0.15am} Bstin%rentma% tdind 0.075
coPsTElesbhRcb 8 a5 LR aatukan o] i K300
dlaméfgp Wa?@igw;tﬁ%%hﬁé'&f BFeat Sf $800%:Ho aﬁkg\fﬁﬂ? qﬂpé $ fl‘lﬁrgleéxdhﬁtﬁ&
1 pmin a di anet er er be not ed

area ﬁn@umd 3 |wajet) @@mﬂmargtlv%ly,eadwbah@t@mbﬂaln@d |L§lrm1§tamard
pU"Il‘l& 3 aYate 1.2 to 1.5 times faster than the "Very Slow Pull" type pulling, will
have a density of COPs (larger than 0.1 um) between 1.5 and 4.5 COPs/cm?
(equivalent to 1000 to 3000 COPs larger than 0.1 ym in a 300 mm diameter
wafer).

It will be noted that the ingot-cooling rate during pulling is another factor
that will influence the crystallographic quality. Indeed a high cooling rate (pulling
designated as "Fast Cool"} is accompanied by an increase in the density of

defects. Therefore a substrate obtained by cutting an ingot obtained by "Fast
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that will influence the crystallographic quality.
I ndeed a high cooling rate (pulling 30 designated as

" |") is acconpani ed by an increase in_the
‘HE%@%S{ lg? defects. Therefore a substrate obt &ACHAH214¢/003972

cutting an ingot obtained b);’ "Fast WD 2008/ 050176

PCT/ |1 B2006/ 003972 3 Cool " type pulling is also )
Cool" nbpep Ul 9 alsoi innesmnatibln swithi inopoded tagastraints in the

app@?ﬁ%h@?h@%ﬂ% ﬁ}&gnp{nv he present invention. The

, Ion e cirency Tor a quality substrate (Near
P&hé ecod @tipstefficiandynfor & gaality sobgifRe (beamParfecoCratalavith

aimqs} 10 0KS By Heps ShBGEHont B BuE SBe RiE) i siedicanty

lowerShag thé NRbenctRdélicicha e substratdtd uBINBCERMAS and/or faster
Therefore the production of a near pertect substrate

pulling, progesges. J hakeiont fhe prpsciien pf Advaas nesiert susirats by "Very
Siowf PRRTRPEpulihd i PRHicufer Ut e Yost 0 ntlt 3biEdly 30%
greaparithamthe castwi subsiatesobiinddby standasd @Zgwllingen ;
d ' Ly heat 10, t ted st
g P N R D ST e SR

treated istardard sObstrate o réduce the uentityl STCORK| Agan ik hsubstrate
eat

. Struct remagbvvever, the use of such a previous )
in a pracesRue MakingAn SQisiugiirer FoweNes the diserRiRuChruPraviaus
heat tfe@tRbh{ @GRt RaASSEDNEST hié’frehf?ﬁel?trlhbﬁﬁles ?ﬁ@éﬁff?&{ﬁ@%@ﬂies

n Rartlcu ar |nc[ease§ Its surface roughness
of theHeitiabsdhsteate (aadh i paticutarrinprpases disnsurtdcet fneighness)aguch

that RHOICHE farf ScBu HARGE ‘nohtiitt P 1he bR AfoRRI Hob Yilnbort
subsiratev{apdspartiadlatly degriation af trgebendihg qualifyp Furtfermoy@ehis
previplie, Bt Jegimbilc Gem DPRPIALE npalin) (1ee | dofoganar| Gagen
precipffdsi that RVIRTcdRIdbMidey %cﬁtﬂiﬁgeéﬁ thé !"inﬁi_%ifiesrub%ﬁate that is

| nprove the vacanc_E cluster racteristics o
usualyepped ita SMART LZUE P ype pregssst he assi gnee has

: 6 ' .

T30t el e R FAutPL EpRRe st o dhtugior

struckungs, ttha?agsigaeé m@s\e/w)pcu;sid ind?:ﬁ _SZOOlﬁ/CUIf’ZZE_eB amtht od? ftﬁ'tfeg'ﬁing
ed;, a erein i, ayer is transferred

a somipaRiHar B, UIlab STHGHE 16 WHh 8 or CUeHEAP IR drst

densief VasdIfdyesius@rd W Providedl: andSwherehdl ol Bird RABE & frBfsferred
first density of vacancy clusters to a second density

from e domorsubaieye &0 tha support aubsirate andathe fransfermedthin tayer
is cherdabeFeqﬂc%dthteWier h@ﬂsq{y 3@0&&&”1%&/%985@%0%&’ ians%c%nd density of
vacancy clusters.

In particular, curing of the transferred thin layer can include applying a
thermal annealing to the structure.

The methods of US 2006/0172508 notably allow reducing the price cost of
substrates made by fransfer of a thin layer of semiconducting material from a
donor substrate to a support substrate, and particularly the price cost of SeOl
substrates. More specifically, the methods of US 2006/0172508 enable the use

-of initial subs_trates formed by cutting an ingot obtained by CZ pulling which is
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thermal annealing to the structure. The nethods of US
2006/ 0172508 notably allow reducing the price cost of

‘g‘gﬁlﬁtrates made by transfer of a thin |ayer of
BOntitting nmaterial froma 30 donor subsfFEB20PH003972

a support substrate, and par4t| cularly the price cost
of Sed substrates. Mre specifically, the methods of
moreJepsiciisctive iswether ¥sneSonweP ulk dype pulling to abtadubyeespedect

I, . [
orys{efifTE SRARE SHTRY s b e PEast S s SRt dvatalipe
qualigy fof cthe vihiri Hayert bempatibly vithowhdwnvissigede applidations,t without

obtain a near perfect stal, ipn, a SVART TMt (ﬁe
encalleinde g o PPeing: oa; RIPRISTS Gaysed Y fige ot the

previdudHeby trestnidift témrﬁqd@mehumaﬁmm e with the
envi saged applications, w thout encounterin
%@g@ that the

bawevel e inepdorsnef theperaseobapplications daves
cunny&e%istyﬁbc%ﬂggxgﬁ}e?@% aﬁﬁé‘%{iﬁhg‘; 51 tHeSHBHIHLC B8 I0b7H 72508

I nven the presen
can bae cartetim Gmiteeres.shown t hat the curing step,

typi.cal | y_a. thermal nneal in t.

B S u ST HuTBRE e SaieR, MithCePEn dahoiogd eliesn o
few hlRIrZ@S aNEYa ﬁeivwmcﬁjsén@é @f Aﬁgst?dnrﬂ.&,, whichhinfbZ ®alig arm coated

between a 10 few hundreds and a few t housands

by apfs silisa, oxjgie dim; Aver thigacpating: dagder ke dipsplyed I'?Pf?re the
then él'dn‘h%ﬁh fj@e dur él’?bé ofiBakvd1d has to be

I ssol ve ore t ernal anneal i ng of the curing
stufpit eppedredetiiad ding \ﬂmrrrahtannealmgoeﬁtmj cuhiagy stepehas a side

et kPt ARERNA o Rants Bt ik OBl Elhesfteflat b fgusevth o

the thimgst.riaticed the thbﬁnéleﬂidbaﬁﬁg rﬂléy tdaaséftbﬁygleﬁy ﬁT part!cular
| ndeed t he_t.her ng| H{ﬁnneal i ng use

OXygpR irgeent withjn, thening éﬁ%&’]tbuﬂﬁﬁ H?Y\ert @r m%@!hﬁ ?rﬂ“%nr pyide
layer) a%eﬂlffﬁlg@rtOWQF&saﬂﬁftrﬁn SayerCaHY ﬁﬁ%%ﬁe b AK8' thnett Qralfs of the
e layer and m

di ffuse toward t hi grate to t
vacangyelust@es.| s of the vacancy clusters. In additi on to a

T55RER 63 PR G T0B  Brer S Ph gRn

in pattipuardscygbn dfribe Burke Iai(eﬂ; hewatisnthealyes faceyf thedthire layer
solution of the vacanc

ness of
may E@qi@ﬁet}‘ %ftFCE'H%“eﬁﬁe?h dlaﬁ%me o Yasmy. ol C%F%F&SFBS
methbdls @plggcbd%/mggm al to provide inproved nethods
with nore
Therefore it would be beneficial to provide improved methods with more
effective vacancy clusters dissolution, at least, for example, for forming SeOl

structures having improved defect characteristics and processing efficiencies.

SUMMARY OF THE INVENTION

In accordance with the principles of the present invention, methods for
forming semiconductor on insulator structures having improved vacancy clusters
dissolution characteristics, and structufes resulting from the methods are

provided.
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effective vacancy clusters dissolution, at |east, for
exanple, for formng Sed 25 structures having

i ed _defect characteristics and processin
‘ngg?"é%é‘h‘é? es. SUMVARY OF THE I NVENTION In achFGE??&%{““””
with the principles of the present invention, methods
for form ng sem conductor on insulator structures
havineghddhien Veruning canegmicboduaies on3dnsyilaion siicame can be

provieh i Skpblesip, ARG S\ AR Vil ' AR sty of

vacaﬁ@ﬂ’{dl&ﬂ%l@ﬂ&ﬁﬁ@ed Salf\mﬁjlﬁﬁhj; ﬂayerflerpiﬁonmigd a th!nllgyer is
eni conduct or. on insul ator structure, can be. provided,
transF eI IES dOROGANGHISS a8 7 FUBRL P AE IRt dhe TSding
layerdﬁl’é?ééry tﬁE traRGeney tﬁi‘nUﬁS(@lr % b&e@rl@Vi‘é&@e tﬂ@ fII'St density of

i nsul atlnglayer I's provided, a th
vacaneyldsterseto fr sacantk deosibs, @ﬂﬂo@ﬂr axsegem arrzﬁu'dpmn to be in

cont éi%{r{ e e%%fgrrégﬁhlhqﬁyér% e eg {’o e Jﬁ flféggsgfllltaﬁliq layer,

rans ayer
said deiygen ybaotier \!agtmnmwmg udiffasient of axygypaD howaeissthiey thiardyer
d r{ g*/jgen barrier layer to be in contact with the
uring iR &PEPYed thin |ayer is provided as part of the

| T foRbivity J};I%@h slist &ﬁé&n@?‘é@ﬁe@ﬂ:‘m in®¢ lint%eVe hépBdid Bbthe
di f fusi on oxygen towards the thin layer during the

inventighi ng. 10 The fol | owing gives a list of some

- ’sl‘%r &6 a'hﬁﬁ IQ)‘fgr ﬁt‘}}{s%’té ttf}é o‘!@g@ﬁ Rericr I%Pelt Re e oxygen barrier

nven nsu ayer consrst's

layerchsing prévdided drefmmy’eansfehen dlw ghxmoba:ubsﬁate $Lﬂ‘§&£>|e beiongthe
Erovb @d’c bef e transfer on the donor substrate
SUPPRTHRELACHUTERT® he support substrate surface; 15 -

- tHehﬁeﬁttﬁ@r@\ﬁdmbCéh ﬁ'lsﬂmhﬂg Iaﬁﬁ'tfhﬂheﬂ@bmwﬁs provid®j a buried
er to be I nterposed

i ses provjding a buried
layeriy B dntorpaBesl, Babera s BHighast SHbSate R, dod, CRyGen Barrier
IayerI & ﬁ{ ﬁé’:r{sﬁf“attl 3”53(1 Hb%% ée@%&tﬁﬂ% b&%@fabé?én@ﬁ{é"bﬁﬁ%n

bur i e 'ayer an e 0xX barrier
barriémgygrat i ng | ayer is provi ded on the support substrate

- oL, e PR AR P SR BLAET Y,

- thieliashiating dyerds bendded By ph@vhdl etidixing @ ahé sSuppoi® Bubsteate
surfagelszport Substrate |

- the insulating layer is provided by deposition on the support substrate
surface;

- the oxygen barrier layer is provided on the insulating layer provided on the
support substrate, and the thin layer is transferred from the donor substrate onto
the oxygen barrier layer;

- the oxygen barrier layer is provided on the donor substrate surface;

- the oxygen barrier layer is transferred together with the thin layer onto the
support substrate;

- the insulating layer is provided onto the support substrate surface;

- the insulating layer is provided on the oxygen barrier layer;
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surface; - the oxygen barrier layer is provided on the
i nsul ating | ayer provided on the 25 support

tr and the thin layer is transferred fromthe
‘gﬁﬁioﬁmg{ﬁ}ggtrate onto the oxygen barrier |ayefCT{F06/003972

oxygen barrier layer is prO\fi ded on the donor
substrate surface; the oxygen barrier |ayer is ]
- the axydesr barder layet hod the insutdtisgtiayer drayeanstarred tagether with

or.t trate: -.Lhe insulating layer is
thetﬁms}’%re‘%ﬁ'gﬁf s%dr&%%b% ©:isubstrat e surface; - the
e g am e e
ayer; WD 20( L Lhe
-ty geresian i s netipsmedn i r@%ﬁ@m%ﬁl%@%ﬂﬂ%lﬂ@' Vapor
Depbdififisf erred together with the thin layer onto the
support substrate; - the oxygen barrier |ayer is
- the euriteds ertemedi by rapplying |a gwimal taringelingyier the- sirpeiure
| L i s. perfornmed by Pl asnma Enhanced Chemi cal
Obta@%ggar?ﬁ!e%rgﬂggg’siti on; - the curing is performed by
- teptheymapamndatiag iabedomesd umdertaondrirexisizing atmesphere;
obtai ned after transfer: - the therpal gnneali IS
- R ST SRALRG 46 eroBRediuIdRs At ATCRTRINES coRping pure
hydrbd&i, Fiire aRIERAGH A ehikirePSF Kylrd®sh HRdlargoM) at nosphere

containing pure 10 hydrogen, pure argon or a mxture,
- the theymrbarenealing isadenid thefmal praeesaing a%mhmrﬂrgpe@owed in
afurpg@é‘d thermal processing (RTP), or is perforned in a
urrace; - the thermal annealing is a snoothing
- thrthatmalg apaeélngrds  andmoothing asmesglingr eedformead nunder an
hydr ogen , and drochl ori cid- 15 : the method
atmoforarone e HEESGe b RudOshobRacH:  Weakness i n the
- 0 Rtho® YhagiidraédmpRssie bidvdihd & &Bhe dfayeskriassbm the donor
transferred, conbining the donor _substrate n

substyate ftar defigethe | i IaYam & |48 dransfaaslp Gembiniag hp agenor

| [ B38eth
sunsh 8 e AMbr I8 s iy SUpBS St B
and detaching tendomeyotubsirate afsihp wohedf ateakness;e of at 20

I eélst 0. Z}S n{dm n; . . .
- thedonor substraie is formed by cuiting an ingot that is pulled at a rate of at
least 0.75 mm/min; _
- the donor substrate has a first density of vacancies larger than 0.14 pm that
is less than 0.01/cm?, and after curing the transferred layer as a second density
of 0.075 /cm? or less;
- the donor substrate has a first density of vacancies larger than 0.2um that is
greater than 1.5/cm?, and after curing the fransferred layer as a second density
of 0.075 /cm? or less;
- the method further comprises detaching an additional thin layer from the

donor substrate for forming circuitry therein;

BRIEF DESCRIPTION OF THE DRAWINGS
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- the donor substrate has a first density of vacancies
| arger than 0.14 pmthat 1is less than 0.01/cn®, and

\%{)tzﬁ)s curing the transferred | ayer as a second dens
@789 cne or less; - the donor substrate I‘T§§’152°°6’ 03972

first density of vacancies Iarger than 0.2pmthat is
25 greater than 1.5/cnR, and after curing the
t Featires rafdtheajreentiona its coatiie, dend ivayious advabitages: vell be

ol 1991 HI L AP o SRR o

s s 3 S S L 7
- DR NS 0 20081 9801 16, CTH 82000/ 00 silinert, gh agmethod
W ldecORlingrPeeiRVehticiMiiRehobbRne 'ﬁ%ngﬁe‘i@f'tﬁ@ thin layer, the

description, taken in conjunction with t

ac boiigd iayands arovidasgen the surpen: smsgaiee@rfa@eland the oxygen
Te t; t method 5
oL tave? 1S BiowRechoh e o AaBLRR sy ac, ™8 20 )
-of figheest Bamf I mpeeserlt hetepd wfi 2 delcape remodinmnit defd aomethod

t he su b.str srfa.ce nd, t he, ox rrie

| PO fo e dBe Ao, ifesgiio pe @l cppsiet ot g g Tever: the
fi puries la%r & pﬂb@l@{e@l&ﬂﬂﬂ"nesé H&ubstraRCRithceTaAd e bkygen
of a nethod according to the invention, wher ei n,

bebarier {ayen g provisied pretherburiaddg¥et; the 10 buri ed
| agsﬁr#s 3ar3rrvrébﬂfgs@rﬁ L-{zaﬁ SBPn&rthfrau@mbga@t?%rﬁutaﬁgg%ethod

e oxygen barrier layer is provi
busaieardingyter thefingention, BuEheBelnr befoeash'ansfer epthathia layary the

of .a et hod cor ng to t i,nvention
RS BayBl el BePigSE BRIt Wb i Beate T8 bind the
OX pofed Raer Isegﬁrokli@héﬁfon theld x‘?%eﬁiﬁdmelﬁ Idyee. donor
substrate surface and the 5 buried |ayer is provided

on the oxygen barrier |ayer. DETAILLED DESCRI PTI ON OF
BETRRRED PRRGRIFIER SheprRteeraer BURBBARERTEA! 65 L0

pr ocesses rmng a sem conductor on | nsulator
sthaiprasent mwan’emrselatelsdd ipnecesses far formiagta semiceinguskor on

msuB; SERARE. i i erf T VERT G eondoP bR Ty o -
SMAPH! QUWT™ type transfer process, for which the main steps are mentioned
below.

In a SMART CUT™ type transfer process, and with reference to the
different figures, a donor substrate 1 made of a semiconducting material from
which the thin layer 10 is formed is exposed to implaniation of species
(represented by arrows 6) {0 create a zone of weakness 60 within the thickness
of the donor substrate 1. The face of the donor substrate 1 through which the
implantation was made is then brought into intimaie contact with a support
subsirate 2. The donor substrate is then detached at the level of the weakness
zone resulting in part of the donor substrate thus being transferred onto the
support substrate to form the thin layer 10 on the support substrate.

When making an SeOl structure, an insulating layer 30 is inserted between

the thin layer and the support substrate.
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In a SMART CUTTA type transfer process, and with
reference to the different figures, a donor substrate
e _of a sem conducting material from which
W‘I’rrz‘r?’*@%f?@‘r 10 is formed is exposed to inplant 8??’6??08?/003972
speci es 25 (represented by &r rows 6) to create a zone

of weakness 60 wthin the thickness of the donor
sihst certtextl of Tthe frreserdf inveatidonisr ss'milmt itat thel arer adightS

200881 £k T sl T, Uort SR fel B At Hocis3HH 1ohRES by
cu‘rtu@rmf g sWitint® reart pefedletpstae dyuatiyt h'FNéeﬁVPeertﬁt Ohstal”)

ness zone resulti part of the d
obtaifegan) a\reéyﬁm Rl ivpe (B aling.<an dhe GODRNY, b tag ppaext of
one §H@§ﬁté§({; 3 d BrbBHMERE H8g2%¥§ﬁstﬂa% Q:'éntlg@foﬁw b cutting

_substr en maki ng an tructure,
an inget of aemivgntiaging saterialithsids tobiained \b&’emllllftgr@’e[ahng vacancy

oS0 g B R oA i fresr

nearlpevfent substriate forimddary d:lmm@ andmgot@btdited BY G610 L2ADG.
lar, the bstrate is not neces

artic onor aril
RoBRng 0 Bk, PSSR BT RTt, the HBPSTRCaLNg o the
mverﬁfc\‘rsét%r)ﬁﬁéﬁ bt r)(rrc(r %BrfoP?fré;%’éhQi % itAd "donoP Riudstra QMrch
ow Pul g. On the contrar
incluges a@ormeratlom)fto Ema a@dmﬁt 9@ e@ugcmungrmtenahéy pulhng

creaf %caﬁ%& ‘%’Iﬁng s Wit ale(\feﬁégéjls%%o h@g t%@ré\)efﬁ)é sk of

clusterseptesegt \icamear pebrfmtea:rgstm tdlntamera\kejr sg:ew spl.ﬁlmg m an
han ,t he ,ave near

St t
opersiy go St BEk A8 OpBeT S STABLH B’ Hochnbe ByliESakpde
menﬂrahea SR Had thenttivaftagy Shabd ié ﬁoﬁl?eﬁy@(ﬁ»éh@iklé compared with

Lenmbodi ment , the process accordin 10 invention
the veWp‘ilpwé%ulh type Bwlliegeﬁor@rarwlepm%mgmf Sullingangds ficludes
t e p "
o 1 G250 U8 cAAI 4°BRT, SN Bl CaRd ¢ now
DefeotCrynta)! Mmsmtaicm!edraastandanﬂ@eysﬂa&e | ess than the

e size of usters pr near perfect
A Fordifo Jor BnfeatfRMasdHis, Bt het PSS diring Gen, pe
perfofivibd BN bl]mn aneringsbrbravRidhntHehbisnomalistral®8s obtained.
pul I'in 5 nentioned above has the advant age that

This [type sofgarrqg@nydewsngaoe facliaiar the IR SR (WORD wilohe
|
desc%dJ in EI B | d@gh %J‘?s 5% gl'l}ébps ftdth ?hé ¥r@ﬁsf§rre?5ﬂhido%%r.

ng or fast coo

Indeerbn&rogea doping af tl:xemlmmlt)proudeeca mednswof Peherating smaller

C{Z)Ps?r (Xgrtn?rledly With &' reafsér cfensrt?)d n%oreStsgsncde% igleqc}/ %tearlzllrred by a

heat treatment. Preferably, the nitrogen doping carried out during pulling of the

" ingot is adapted to introduce between 10™ and 5*10' afoms of nitrogen/cm?.

According to one advantageous embodiment, the support substrate is also
prepared in the manner described above for the donor substrate, particularly by
cutting an ingot formed by standard CZ pulling. The support subsirate may aiso
be subjected to nitrogen doping.

As concerns the variation in the size of COPs and the variation of density
of COPs as a function of the pulling rate and/or the cooling rate of an ingot of
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Accordi ng to one- advant ageous enbodi nent, nitrogen
doplng can be 20 perforned when pulling the ingot
fromwhi ch the donor substrate is obtained. This X
VP 20#¥0PYden doping can facilitate the curing Fg@sm) /003972
(which will be described if detail later) so as to
remove COPs fromthe transferred thin |layer. |ndeed
semitiondogiéng metariagamordm torthe CZoprocessn geterencmeanbe made to

figuffS 3 2o BT ceftespfiMimel R REY f DS S0BRIdras0s

D:agraﬁ:aﬁat‘eany, Peebstraibl out dubén @int iggeobined by ctaindzaed aruest
ed to i.ntroduce,

Pl S 1081 o STl e e h oD bzl kit 14 B ngot
obtaffeP bl N GichP pamﬁgaavam@ﬁ%w RbRAhaE Y low m%nénpnﬂrfbrge

substrate is alsO prepared in 'the manner describ
CORgh ohhwist @ﬂnircpi@wgwmpumuaﬁn@depromeﬁu&me@myofbs;ontrollmg the

sizo L ANPIG T OBE rOErty wHhORRAR) orerts i coblifi rate

providesr 2 geang op cogtrolkisg thmsuee aad deasinaof G:ORm Thast fast soaling

and. .t h f. d it
of ar lgd TeiyeRs the gz of petas ftindiRhses thedbnsiget 1 odiegts
Ofn e ieresthd& of A2 B88¢HPMBA 7 QrePWill u&%%@ﬁﬁé%f 8 pulling

sem conducting material according to the process,
creafipg ¥peaQy dusicrewilb@n aerage girecoflegpdham ghe size of clusters

presghf heasﬂé’él‘jdég%cféﬁfé{di gt‘ot %?aﬁ%%:leqﬁkezﬂﬂg%%ﬁ?eﬁo\ﬁrth a "Fast Pull

ranmat’i e cut out I1n an In

typecmnlmgl)xddwlijb/bes uadelzstabdclhat thet pregant mngnﬁmslsmd’uhghted to this
i,n an

puli o504, oo et o R, llpSihaps. e
advd?wéd;ewlﬁlyhl@sarw bgmhg anedé Yeslitingirda subidiiate Withsan lmportant

controllin ling speed provides a neans of
numE@h@fr%DPﬁnguttthet Isdnoe %ﬁwoa@ﬁmquwhnazt%btalmaﬂ%r pEgfact

MY bt ol over the ingot cooling rate provides a
crys a%s I(;‘d?écontrol ling the size and density of COPs.

Thiogs, pfre;saratwobf thg supposrsubsyete bsealﬂ‘aégFaStd’Lﬁli“ typepulling,

s..hut i ncreases t.he densi t gC,
whicficls; RGP RS aroeneadBER, o 1Ry SRFTNECivBo i
provieea 2l igitial subsiratd witly a Higle dehsity ofmmorﬁsust ers vvl th
a\?vaverage size of |less than the size of clu

568,106 Honar sUbSIrae, B aBeds YLt SRSt inG HReCE oReSs (in
oppd\;smhiéfw tgtlh@'v%ﬁﬂ sl Bulﬂﬂ%)':%ﬂd prabided thaPHePstill idombr sbbstrate

e understood t he present 1 nvention iIs not
has naétiesecubjected o a gtazlpl thatcoud écréase tharsizeeokihedsaPd before

wansidof R FREBBo HRLHITD er M8 il PEEECHIA kG Yo' dorRiee
throughiposfesidt immediately after transfer onto the support substrate. Due to
fast pulling type, the donor substrate will only have small COPs (admittedly with
a large density) that are not likely to pass through the entire thickness of the
transferred thin layer. However, some operations conventionally performed
during a SMART CUT™ type fransfer process could increase the size of COPs,
thus causing the formation of through defects. For example oxidation, basic
cleaning and polishing act on COPs and increase their size, particularly by

_etching of walls of the COPs in all directions.
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nunber of COPs, but that is nore econom c than pulling
to obtain a near prefect <crystal substrate. . Thus

‘%& (}oaratl on of the support substrate by a CZ'
POSORI A% pul | ng, which is significantly | ggg/mzooﬁfoosgn

expensive than a 'Very Sl ow'%ul | type pulling, 20
provides an initial substrate with a high density of

s fgnce capdhe vemexthef doaking sas3e@k subsirate dacdeydiagf s the
o Ay 7 0T 0B, Bl Y conor
subst[&tbstls apt suhjastedoh)efb&:etraaaﬂejr dotapy dtop {swtheps tamadxidatiorg a
e ATRS 2% FolEnl) P Foh nEis S b  ahgrue

genérgtegﬂmg?ﬁ@e@asthrough defects imedi ately after
transfer onto the support substrate. Due to fast

pUfhemihe: SMARTGIT G peacessds tusgdconventianslly to anake ae$eO!
type_%t@?éj hi! GsHor SMdsh t@ﬁé Wéﬂ?ﬂl?egﬁj]é&éd %8 ache?ﬁ@ht%%atlon

t'o pass throug ness 0
befote m exposacthin lmamatldfbmé\specles doefoopethet insnkating layer

insefigd <R iRterth @Rt B2, ot dued i B supit sty The

dondrfm&:strattsbmﬂaﬁm sfe'pf B@ﬁsmﬁleméth Austh titebegace oFtHe donor
? e |da basi c_ cl eaning and pol i shing

subsia %%wéa r\@gseoftch@Ps The slzel GORRIRNEY ingreased, by

the @infd'oie o@c ad lgf%g%&&és@, cgl dxidhl EFH&JCQ?SMOY&ver in

) 2003/ 050176 BZOO Henc
its rr@aiﬂti@lxcomﬁummqmgthane@a@u o dinsﬂham!aomda’rmmgs tto integrate

volu G804 W 38R R YR SR, "PLSTH Lo frncvone

embddifreng o{ Banséer smgstma, Fieeﬁlzﬁ %;ﬁqt)lz‘? cﬁgldqquﬁ?;agg gjeuet ﬂ)ethe
Si Cl ea an olls

the”@?a‘ @%’ﬂ%ﬁ@ﬁg@] &rat"ﬁf%%fsth&eﬁ’@%ﬁt%ibﬁﬁﬁ%éh”?d epueipg through

defedth %Ttefr riﬁe MMF the! OFEP hahd Hs g%scélféé% thptdehtibRed,

make a type substrate, the nor su stratels
due iOyfrb\ecfaSi puibtm jthajtanly genetatesnsmalixC QRS (on mase faseeisslyi sugh

[ nt gt e S
that HEDSRAGIEN (AR o COPsolard it BIER phfler 817 iefisc osgipan
0.01/cim? ) wiHigteis em.dvd aldmt tsu:mm atfeauOOPsdbiger ﬂﬁml (l@4<;iﬁﬁ d6r a 300
r.at xi dation, step synes terla
mm @’a%fgde the ek 53 &MQ e, @OrRibsH) b@t%f@ﬁ@rw&@n cor
moreQderidPiily theass iof angf ofdrRfion thath@uid Wr%%e?]e Qie &f"@OPs
sane order of nmagnitude as the thickness of oxid

beforgtae resgferhie s willnusually not be large enough to form a through
defect immediately after the transfer.

In the context of making an SeQl substrate according to the invention, and
in order to avoid the formation of through defects, the donor substrate is not
submitted to any operation that could increase the size of COPs before the
transfer.

~ In particular, the insulating layer is not formed conventionally as described
above by submitiing the donor substrate to thermal oxidation. Thus, before the

transfer, the process according to the invention includes a step for formation of
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its material consunption, the effect of the thernal
oxidation is to integrate volune COPS that are then

transferred to the surface. Thus, for a conventi ona
208857 rent of an Sed substrate, the size Bf @3‘@’““3972

coul d increase due to the Yhermal oxidation before
transfer of the donor substrate, thus causing through
the ;mﬂmm@lmr done fie a mamseemot @ nohdncseass thesie alvacancy
i.oned, due to the fast pulling that

CIUSt%rﬁIRfe e%a’gﬁltﬂpllayéﬁ:’\% (or nore precisely such

tlh@ccbi‘tﬁn@éﬂﬁﬂﬁm@dn@@ﬂmrﬁ )andeIMeieaabgﬁb th@mcalhumahymg
014Fm|slessthan 20801/ %e TE& valet
drawingsorit yisa PrasRSedrs mgtge Faforoing au Qi s

:mpl rﬁé)a didh to'Feprbﬁﬂfﬁgoén Qﬁélﬁ@ﬁhé’ Naydr SBesq@nsfep comprising

strate before transfer nmore general |y the use
provudmgamyowena:tarmr layen4 toboe m cmiae‘ras@ theetransferred tiindayer
10 before the transfer), the COPS will usually not be
" large enough to forma through defect inmmedi ately
HKdcerdihd ¢o firstnsdoond &Hd thivdt drabodiniesits prdsembdd hgreaiter, the

stop 5 M58 5 6% ERR A er B or S Sy

Iayer@-ol‘&%e RiPbESd Betweditthe ﬁ}ﬂéﬁ‘lﬂéﬁtrﬁ% Q%dQﬁé fof;tS/g@rﬁl barrier
that coul d increase the size of COPS before th

layer 4 aadhak thelinsylaling leyernd0 comprisas foth thegbmw’ehaye@ ped the
|1y as described 30 above by
ool SARFED. oo
g

the donor substrate to thermal oxidation.

ﬂm:ardlb@ft@ rapothiee ertbadisteat,, theHasylating tayen Sfocolisigistaf the
or, formati.

oxyobi BaY GAORS bR B BTV Pk P BhiefS oapster

on the @@fof §ul§’stfﬂé‘ B@ffadi0lor b tR@lsubpéit 8aBsirateeusiaze. of
vacancy - clusters present in the sajd thin |ayer.

#sc shawn cen fiotres H@-ﬁﬁ%in%%?f, agearding ﬁOr%ff'ﬁteﬁe% %E'&O“d
posaHeee BOQIHY, 't@%&uﬁé@ﬂﬁ% is p V%\h&%d%lg@f?églﬁplﬂ)rﬁ?ﬁm%te 2.

or m ng ure enment
§trepbmﬁed3ﬂaye|rcﬂ ngn dar iinstamheet bag‘orragérbsemermi @xidigpg the

si.n [ oVl n_ox rrier layer 4 to be
supperﬁnﬁéﬂfaﬁgrﬁﬁrﬁ ﬂ%&%‘ﬁ%ff%rﬁsﬁap%a’m n layer 10.
Ateobdiiad lagef i3r shn gle60bE wameuhbydd@mwrmm the donor
presented hereafter, the step of provi

substra{euF .eﬁgmp!@ dhisalybe ot %?O%}Pp FPYlEshg, mﬁ?% Haigathe Low
Preséﬂt‘% :O(%?EE g{ g% gltlgﬁ 41e Oxygg&'ﬂibﬁffe 8P ckBfple at low

temperature and under an  atmosphere contatmng the TEOS
(tetraethylorthosilicate S{OC2H5)4) precursor, or at high temperature (High
Temperature Oxide HTO) under an atmosphere containing silane and oxygen.
This type of deposition could also be made using the Plasma Enhanced
Chemical Vapor Deposition (PECVD) technique, that can be used at a lower
temperature than the LPCVD technique.

The buried layer 3 deposited onto the support substrate is not limited to an
oxide layer (such as a SiO; layer), but extends to all types of insulting layers,
notably those conventionally used in the field of SeOl manufacturing, for

instance a diamond layer or a silicon nitride layer (such as a SizNs layer).
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| ayer 4, so that the insulating |ayer 30 conprises

both the buried |layer 3 and the oxygen barrier |ayer

4. According to another enbodi nent, the insulati rglg
WQgUB8 ¢ onsi sts of the oxygen barrier |ayePCHIBAG/gp3972

oxygen barrier |ayer being ovi ded before transfer

15 on the donor substrate surface, or on the support

s #issshawre os dighiease3a-3§, miwmﬁng o fai tgud groskibld emdnodiment, the

.2a=2f C in Lo.a f rst an ond
ouri&fidier AReg be iy Bagh n3ZoRPE suBES - Fipwever in
this SzRR the snmhsarlayer 2.is Hdtefohﬂédecﬁreloﬂy esn the %Upf)@ﬂ substrate

i nstance be fornmed by thermal oxidizing the sup

surfagh JhAgee ay SXvesh bayERT dawer gbippravided patthe. cz@rﬁ@strate
surfzﬁ’éé i g4l ésai@rbee’ln?éfﬁlq_@é& Cbé?\ﬁe%ﬁrtﬂs%lméddgagféﬁ'é PR He WBRor

donor substrate. For exanple, this ty p03| tion
subsiealed (secfigues 3d)i ng the Low Pressure Chenical Vapor

DFR3 S R LA b SRRl 4l oo

barrréEﬁSrer@; eriastahod by prﬁﬂﬁtlml@.aﬂ‘% $oSitRdIN)=A) bed rekler teig the

LPof Brenbidts i e ircsmh ot PoRRLINGIS ThDSRipsuIpor 55 for

instaliteSsHoMREN WOdRRBHIZdeeA . coul d al so be made using the
Pl asma Enhanced Chem cal Vapor Deposition (PECVD)

t BsHar Gedirstang sesondiemiedimeats, the bukied layengsieposgited onto

e gl R 95 L Gt B B4l L

o aoxixine Ilayyeer(smcﬁuab asi@; Biyer), Iy exiendsulo alktigsets of insaliting

layelf% ﬁ\%iarﬁfy B'k)g,% Fc%)tnhglgtg)qa%s [L%@dflp gﬁ%‘ P lgl\f/i %%8 | manufacturing, for

instamaB i diginentiNdyerioPa siliddht MR dydt (308 8s b@sm i8¥e v?j
silicon nitride layer (such as a Si3MN |ay er

2bbs /ryseesreaqaeing 2o dise divdo seconhand tblﬁbwhndlmpgtﬁ ekthe
mverg’tﬁbrrr?’;zlgo%ﬁgfrggg% ét@gg)fy?bwgmg da':hg ﬂfqg%ee@%e o fﬁéwm‘ch is

fo bal urhmpose@:b’etvﬁem the trimveferred ithin IayBrSl Ccarsa the baridailayed 3 in
rec

3.i th X .
the SetiCaipitiir® 2ot Bed et ensian T geAouLpRner lavgy dris ore
precisélynnadé ¢ed atebEnsdnea 16Wslygah @.ﬁjswngf@@%en% hat &8id

be interposed between the buried |ayer and t he donor

layerd fosme @alr’?fsEbOW@Gr@ﬁ%Qn In this third enmbodi ment,

HRSHBUrSEEnd BYRS emibblimdis, IH" SReRbdrigr R%%PAMs provided

on the donor substrate 1 surface (see figures 1d and 3d respectively)

In the second embodiment, the oxygen barrier layer 4 is provided on the
buried layer 3 provided on the support substrate 2 (see figure 2¢).

The oxygen barrier layer 4 is for instance provided by deposition (onto the
donor substrate 1, or onto the buried layer 3 provided on the support substrate
2), this deposition being possibly made by LPCVD. |

The oxygen barrier layer 4 is preferably a silicon nitride layer (SixNy layer),
such as a SizN4layer, material known for its low oxygen diffusivity.

Another embodiment has been discussed previously according to which

the insulating layer 30 consists of the oxygen barrier layer 4. It is mentioned that
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barrier layer 4, for instance by deposition. The
depositi on can be made using the LPCVD technique
nder an_at nosphere contai ni ng the TECS precursor,
W%FOOS/féﬂI?ﬁwst ance shown in WD 2006/ 029651. As PSF’W%@GMWZ
first and second enbodi ment® the buried | ayer 3
deposited onto the oxygen barrier layer 4 in the
this erohoéirtend Can iessdem asl aemmadt teethie, sdcend @tndl third teewbodiments

accoffind ¥ pict SR8 EFR Brgron it and e urid oy Lo B1E Tndd of

the sBAT@Ratdrii Fbf Mstéﬁﬁ:@ dfisilicen ritrigeyl of Seq
manuf act uri n%d or 15 instance a di anond I%er or a
a

sl pardiular. witie thayeantexiuehthis variantz e sl 0f .Providing the

T t
oo 5GREL AOEP" R, 1 S o busker 00 b8 By oo po
perfqsmedi &imu@armowiw @gnnbmceéry LRGP depositionrofisiiicon mitbide on

the SRERERERE fErCahd SRR SEPp B lrus bt Qv
emb@dlh@ht)'; lsartﬁétethe J@g@nowg@n D@4 and ltlay ®iuriéd i 18ya@rod ordd a
mat eri al having a | ow oxygen

S'ng|§ 'i?%'z'inwlﬁyn%%d@ ﬁaéo that said |ayer 4 forns a
r@é\hf fé%’umlr{go t@"t}‘ngeﬁeﬁérfa‘i Lt?éé?:ﬁ tldrE‘ dihghel iISMARRNELIMT fpe

nbodi nents, the oXygen arrler l'ayer 4 is provided
transfﬂf plosess Recorsings to ihe pretanredaembpdiseenti gfuthes inventieny the

cupeg BRI 5bttol g A o T By ) B

6 onfigurésidd, @d drite3d)ppapledsttbetantd @ Wedlarssf zane 80 2githin its

The oxygen barrier layer 4 is for instance provided by
thickR@sfesition (onto the donor substrate 1, or onto the

Nt QHat iAXEE thirdPsrABb&iRtErR Wﬁﬁ:tﬁﬂﬁ@%ﬂbdf@%ﬁﬁ @Elgﬁ‘oviaéd on

this deposition being possibly made

the @W@enb@menlayen 4y erovided qsr dererafbihg doam istbatrater 2i deis
eplo Rl St ekt SqRFbpimadd i 3o ek JORGY Biver.s omger

barr!@ﬂm'dr}nfmb fhgurebﬁ@p ldi thisixaed, fhe\budead| Ipyaceocain ragt tas a
proteffor faver| &y protact” e RurtBbRtofoheq SPRor SvestzgBaroculde the
implanfefionBe ARIL03972 13 this enbodi ment can be seen as a

variant to the second and third enbodi nents according
tASORIdiat ohenexpersibleacmindimaylersusha@d bufedplaypeds thus

depogféEhy ifilEbefste i FiaBLFh \Chetodh phaSLA Byer
and f thdr svuﬂﬂrammtaftetrhmn;slaatatloh befove qnumy-lg ke donor and the
support substrates into contact.

In this third embodiment, it is also possible to perform the implantation

through the oxygen barrier layer 4, the buried layer 3 being provided after

implantation on the oxygen barrier layer 42.

As a variant {0 the possibie embodiments of the invention described
above, other implantation techhiques (co-implantation of several species,
implantation by plasma) and/or other thin layer transfer techniques may be used.

Furthermore, the quasi-absence of large COPs (typically larger than about

0.14 um) provides a means of transferring defect free layers that are thinner .
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5 oxygen barrier layer 4 and the step of providing the
buried |l ayer 3 can be perfornmed sinultaneously, for

i nstance by LPCVD deposition of silicon nitride on
WP At t substrate (second enbodi ment) or BRTABE06/003972
donor substrate (third enb8dinment), so that the
oxygen barrier layer 4 and the buried layer 3 forma

than S:h@s}ih ¢thdt ayear triédi igrsmsld@_t bben g"alneﬁe%etredﬁ@\)héanlﬂ] eNdonoresubstiateg has
t e geperal descripLion t he M t
large, Aafestou TBe duesEhas BbrBITHDIT (1 REts SPoW &r T VRYIJ8: ety

relat@cﬁ tdﬂﬁ@ JiFVENEOPR in iR doRetiRPstragubstrate is exposed to
l antation of species (represented by arrows 6 on

fT@@r dr the, candexinal this iavRipioad iImplabiationeparameirre say be
o155 (R bre WMNGH AR R0t A0 U e

pRetvuirdegl ththe déezriptiyg of akpmsmb&af ezinhpdmdhtmfcbhe ahaxéntmn the
of th nor subs | ant at

donof BBe uppgd s BSaeR e thett Bt RS It EphMaLdoeS Jayres

1e, 2o ANY BRY), aﬁ@rthéﬁiodo@}@ibbtréﬁei% fheBUddtaditld at thé hevel of the
case, the buried | ayer 3 can act as a protection

weakingps zong %@ oPadt of; Hie g@ﬂ@%é@bﬁfate He thenolrarsisged fno dhe
suppdht! ﬁ]bbF nt_%%h‘?ﬂh@%m h %%e rP"sﬂgﬁfré’teOQ &see
possi e e us

odi nent, suc a uried layer Is
figuree tio &F amﬂ 36)mnﬂh mejmlsulatiagllﬂ,yar@oenwemneei beduicant theisvpport

Q,act .ot e | ayer and.is then wt
subsirfeciin i Gt e i Foiel 1Bl ang Y ieSobisit B lEP 4 in
conta?dﬂmrthewhgfeh@tﬁmnllay@- fmntact. 25 In thi s thl rd

enbodi ment, it is also possible to perform

iBading sandie fadiitataghby RPPHING énPiBEMaE aptl\faév@rtraatm% to
elthepuédee%rl BMEF\b f§cé%e'cﬁgm%r %\ﬁggﬁéjt caf Bl%ru ht MRt o cﬁn s is

eox arrier aer rlant tot
partmdmha laldaa@agedusreﬁttbeomnew@fuweakneaSn Gaeia:rqbrbaaded by co-

o, Pl S SRS L i S5 TERESARIE,
MNdierthahantréateint titandée o tabedm tmumemaf tree derdr and the
Furt hermore, the quasi -absence of

suppeil pyPelERies tpéregbfoqgﬁamtamtact ANAY D :F%%EC%SB%Q”BQMQ the
w5y BB 00 AP 4 BB . Powover
such tehdeaning dreatment isasliitebimuithin the earderdrafrthednyention emli to
provigé) ?Qtﬁucséldbéfchﬁ{geopﬂ%ated faces, and therefore only having a limited
impact on COPs (especially when cleaning the bare donor substrate of figure
2d). Cleaning may be done by an RCA wet cleaning type of chemical surface
treatment. The aggressiveness of this RCA treatment may be controlled so that
only a small amount of eiching is done, for example by monitoring the chemical
bath temperature, the exposure time or the product concentration. In particular, it
is worth mentioning that the etching rate of faces subjected io a cleaning

treatment is limited (a few Angstroms per minute) and in this respect, the

- cleaning treatment can be adapted to only cause a small amount of etching.

As concern cleaning and bonding of the support and donor substrates,
reference can for instance be made to article eniitled “From SOI to SOIM
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| arge defects). The presence of "through" defects in
the thin layer is directly related to the size of
COPs in the donor substrate. Thus, in the context of
WRRWSOREHt i on, inplantation paraneters may bECTEB2006/003972
adj usted so as to transfer ffayers with a thickness of
about 0.15 pmor nore. Returning to the description
techsplagyp bplieationcien saeeifia seaficandacion peecdssas”, thyeORayssac et

. S BB BTy SO A S s
bondedtyr edréacting (BI04 SiabhpdSat Ni/Ba Ney ¢5isofly/Sheand (SISIOy)

I.fweakness zone 60. Part of the donor substrate is then
SUNgtehsferred onto the 10 support substrate to formthe

t It will loB86ebe HOtENHAN @ GiePReamasRiical st chif 88 agplifd 6 the
If, 2f and 3f) with the insulating |ayer 30 interposed

silicgrp iy leper aspdoitrfacsupepatationasigpt iNeordeintof enaklg proper

bon&ihh” | ayer 10 and with the oxygen barrier layer 4 in
cofitact with the transferred thin layer 10. Bondi ng
c aimitaelyf &ciha neethadd el &15HRODEG1A250% sthe motesstacoording to

t 15 eit both f of t
the BRI Alsc' Srohe® SRUnGdRrSlar = sibeuRl Sura artBavasnyey
clusRe ¢t GOPRY shatf arehsregomeinGhe WRRsReER! Bfih TyePBl0aMRRAClhg

co- inplantation, which in some cases can nmake the
stepi® RERTREDY dpnerriaedigialy eftoethenpnsfemand in ene gase preferably
bef o
oo OSSR b 1% (Bl i o
sacriisatlondatorobtherthimigyefle 20 surfaces into intinate

rBeting°8, Be Posh Bl FRLEAIAR A SeBRacriehi earforme) by
carnifig oapatiestinad fanhbalingwitht sficRite Ybtdined bRY! e FAfkGIC This
of treated faces, and therefore onl {thaw ng a

etchin .
step|Gap CiUé% the thindavetransierred dparihg donagathstptain the sunport
subsBiEoPBEYmAareeRate of figure 2d). deaning may be
done by an RCA wet cleaning type of chem cal surface
260Psezresent in Jlayeigyithe ashickness obp tihi & yRCean beatured tby

_onl || £
iy 6 SRB 8 B BBl Rl hosiny
el Pt 1t st s

roau . )
ot i fh Racdis valie'm @{E HiSe SBiriateds Fog bPeErelg. (s
annedlifd BAGEMS noh—r&ﬂiiﬂﬁﬁtatm%éﬁéibi(ﬁg e%%m@f’éé‘hmsé h&HPal Rffd/or

mnute) and in this respect, ani ng treat nent
redugiag aieosphgice dindoparticyladiyugelen asmatrhosphmratcaptaining argon

an i 055 e PR S BPEl el e = i
temperstti@nREPHRapidl Fhtonalr Riockssingit arideating ceorditd td ahicdl thk
siructure obtained afier the transfer is heat treated individually, or a thermal
annealing performed in a furnace in which different structures are tfreated in
batch.

RTP annealing may be an RTA (Rapid Treatment Annealing) type of
annealing done under an atmosphere containing pure hydrogen, pure argon or a
hydrogen/argon mix. The annealing temperature is typically between 1050 and
1250°C., and the annealing duration is typically less than 60 seconds. Annealing
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WD 2008/ 050176 PCT/1B2006/ 003972 15 technol ogy;
Application for specific sem conductor processes”, by
ssac et al., in Electrochem cal Society

%P&B%‘é’a?lﬂ s, Vol. 2001-3, which shows struct uPE3/IB2006/003972

bonded by contacting (Si 02/ 1%i3 N4), (Si3 N4/Si'3 N4),

(Si3 NM4/Si) and (Si/Si02) surfaces. 51t wll also be
in thedugthcehaey bectendt ebh teapiesaiiion bebregn 8%%@@0@20@@ for

soverdl 1o, Bk a8 SMubshigre, F e, Bl 8o FOR Bhdcsor
hydrbben/aegdromix. of US 2006/ 0172508, the process according

a e ing4i ried.
<ebonOeE BrABRPT tRETSLERNEY 016 I BB B ehees

out uhdkr are éiﬁ\%%?ﬁére' Q:ohﬂﬁmh{; aﬁ?&r@géﬁdaﬁtﬂ“ ﬁydr@b!ﬁbnéoamd for

Thi s curlngs IS pre er ab one | nedl a

exanple Ilkeémtfmeseraiad in publigheddds ppteem @pamemonmﬁ@lww
PR30 BSR4 TARF L 2o RTAS S oL, oo

the Iepymy) eqhiproemnti typet c@dmaeopobsmkelea an’fmnhsm:rmdsthmd; a few

iR B retaeiee e, neishmank Biprlbdie ekt ndRidEny

Smobﬂﬁw@%ﬂhealw faySié dofaln @ fenhs (dfhihe brleelof a few hours),
transferred fromthe donor substrate to the support

differenp struciteesgran thendiedreatedi baichps present in a | ayer
Wb tRer il Ct#ﬂé)?;%g )?gfth Podrth ga?%&ﬁﬂalenﬁ%glﬂg @9/ other words

anneal 1 ng, e under”a non- o0x
particutlaths tl‘ieeaaneamg durghomrabdltemecﬁturea(ls iadaptesit a8 adunction of

0 vqu t hen ,enabl.es
the $H@HE4 BriRERg the! tie el BF R GIHS, LMD SR A RSy
seent hb@aeeﬂemm pﬁrhcﬁléﬂg&)?ﬁﬂﬂ Bullihgirate andghe i dadlikg ¢ate)athe

non- oxi di zi ngyat nosphere (for exanpl e under, a neutr al

thickgesy et the, tain,Eyagand Nﬂlseﬁll’@'r%r n%trmtrem deningrip dongg Ewilk e
note@?ﬂﬁ%ﬁ?é‘@ur%gggﬁﬁ@éﬁg]bq? niHré %ﬁlmé}ﬁ%ﬁgn f?l\éctﬁ ﬁ%ﬁl!%?

structure talned™after ment may
tNolpaisn thad tRoe ameesliog Tperationsralec bave rage)mam'am ¢ffart on

o SEEEE 1t % i SIS T R M F 9 B P
oxidizahewfaoey. performed in a furnace in which different

i g e ey T el
the thin layer is reduced.

Furthermore, in the structure 20 obtained after transfer, diffusion, upon
compietion of the curing annealing step, of oxygen, in particular oxygen from the
buried layer 3 (for instance when made for instance of silicon oxide), towards the
thin layer 10 is limited by the oxygen barrier layer 4.

Hence oxygen from a buried oxide layer may not reach the COPs (and
notably the COPs’s inner walls) in the transferred thin layer 10, thus enhancing
the COPs dissolution efficiency of the curing step.

It is also mentioned that in the context of the embodiment according to

- which the insulating layer 30 consists of the oxygen barrier layer 4, COPs
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30 anneal i ng done under an atnobsphere containing pure
hydr ogen, pure argon or a hydrogen/argon m x. The
anneal ing tenperature is typically between 1050 and
W9 8/0501, gﬁd the annealing duration is typical P§{T{IB0g6/003972
than 60 seconds. Annealing Wo 2008/ 050176
. PCT/1B2006/ 003972 16 in the furnace nmay be done at a
dissoifigarefficieacy i alsereimnced angl thergde.nof buried daper from which

ai nin re hydrogen,
°xy€§’?5§‘§9“§ F%?%Lﬁﬁgggﬁ@éﬂﬁéfag&g%n; IYgt IOal;not hgr egan'pl e
ofFurthermuaie, diwmemyger@ameshyett dialtg proveshdvantagedusein that it
can Hive Ao HioBuRS A enCRAmAhEse BN e Tk oy pador the
buna@b;layémad(\hﬁemsreaén@mmd/@mh@%uyﬁaﬁogé&aﬁ%é@ mférentum

pe of snoot hi n]g anneal i ng nmay be an RTA type fast
etcfﬁﬁé’aﬁra#@nso@arbft ug e epﬁ@w,ewhfpbn{@mlnst@p@e (Qan gighothe

matEFaIE e axy l§§r‘ﬁ§F‘ I%lf"i/{e?ﬁ% nB?We rﬁ‘aﬂ#ﬁf"ﬁ? EEI il layer 3, efc.

structure obt al ne et achnment then
SUChrWBfﬂrelumllgtchmg Sparatitis gnan bealiselgl imthé eodtexé dfndevice

form I kol o el BB bad cn “The 1 her ma

bf]'dgedxygéntﬂmrﬁeﬁ Wyen Gildly prdiesnidefa@n RERIN Bbce brmaar the
articularly the anneal ing duration
thin Ya‘é/ﬁm? n¥eyed ona finalsubstrate RABONGRG dhe Sﬂién@‘@r detethe
fnalaéwawgmwe& tﬁé“ﬁwlﬁélz&agfgﬁ%f&@ eﬂ’tﬂé}h b@smh%hgﬁwny
S partic

[Teady 15 seen above
gﬂﬂfﬁﬁﬂ Bndzérrcmemi@aiw etebed cavandgnr thee case raso ttlhe okyges hefrrier

o}, 0 Bl 00 450, e, B P AR o

insulating lafet.i ci ent when t he C(Ps are smaller. Note al so

cPReceoga o e P dion SHBRTFEHT Payis tgnzfem;°grggggs s

the b@é’ﬂlﬁiﬁl‘?oﬁﬂé hh?"’[h@fddﬁaﬁ SUbsHaH, %ﬂw’i" R ﬂr défor

oxi di zed sur Therefore accor tot errra

Subsérﬁtfeaprrh@fhmhep nevh actee davey wwill b&desmad andldraﬂsferrecttywrto |
maké %t gﬁg EHB§ ?Hljs f?\ dorﬁt%gﬁ)f %&%Weﬁ:ggﬁggﬁgﬁé S may
includerd trgaﬁmm&aétep g)f&the plonof sobyteste, after ransfoe of e ey dayer
onto 8 B Bk ot P SL0E AP otner
words3¥@ing &t ih thd irahséfefplicels)e oxygen barrier layer 4.

This treatment step is similar to the one described in US 2006/0172508. It
is recalled below in a general way how it can be performed.

According to a first embodiment, this treatment step is adapted fo enable
recycling of the donor substrate so that it can be used again as a donor
substrate, and is done without implementing operations that could increase the
size of vacancy clusters present in this substrate. For example, this treatment
step may include adapted polishing operations (CMP) and/or cleaning
operations, done in a manner to have a limited impact on COPs, and not to

increase vacancy size clusters.
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Hence oxygen from a buried oxide layer may not reach
the COPs (and notably the COPs's inner walls) |n the
ransferred thin layer 10, thus enhancing the
%P&g%{ﬂa*hﬁn ef ficiency of the curing step. BOPFF’I?%‘)W"“””
al so mentioned that in the Hontext of the enbodi ment
according to which the insulating |ayer 30 consists
oActdrdimyx ygen seaond eembetjrmenlﬂ; tr@a?eamrﬁoeﬁbomﬁlﬁpted fo

PCT/ 182008/ ft
enati aRa0 g e dpnof SubTER el ID San o iS4 8 Stpport

SUbSPEYE) i Nl aMhEWaMibONRICES b enduldtdr lsBlSatdOln this case,
Furt hernmore, the oxygen barrier |ayer 4 also proves

the tiemtman gdeRids idesiansgd ot resiorn  sudage awﬁgiorar%‘era@trbé% with

I
o ¥ Hid (LSl B0 eSS bR St en
angstoinss Rile). Durivgthis eecydling dieabment steaer dhe ramowﬂrmftrhalenal
n.etch. the

f _which t
remYeeEthiR" BE trickRsSS of Hie, HESHRAFufkibes Wikt Bl imited to less
thanrrm ﬁrrr:@lns@o e thBithickaysy oBtheeﬁﬁar S&UL Wapsrefafiee méw@;hng)

e useful in the context

t chi.n erations b
remais, w&fe% IraRQSsH thigkeyess, s2ngRs rtwlﬁalﬁx 3 Oomurrpﬂeg?r avrs
mrcr&?‘(n'ré?@r% Ir’lQhé_ %n%&%ﬁhﬁaééécﬁfd Eﬁ%%ﬁlrﬁérﬁo %P ¥reedom is

usef when once pr ocessed er 1s
Drovrdedraﬁoert itleel chaics raf orberatfors,?utmt rtanebeydoberdﬂrm@ theeresling

vesifBHETTAO i B8 o7 eS8 11 A BEER E B e

limitexhitv gzt g)hethecqxldlrlw @ﬁtﬁbﬁ:ﬁhaﬂ%@i Sl.lbsilf'ét@t Thesfora| EQS pbssible
OoX arr r. can e us to act as

to ugh Filoseates ovih as OO Febiol RRUNSIRBE ol e Bieatfethancthe

densitP D ICHPE G kY Ritial QB ELHH S@fnHE \AGASaN fs@(oﬁyﬁﬁiﬁ or

Tmtype transfer process is the possibili té
evenr ey It rthary 3t GOF{emdr wiigh Jor at00 smpwafer ds egpivakent égymore

thanﬁgg@ e@ggapbat 'E’E%%P%h%]wa new active layer will be

ran errée make a new support
Wibdbnsly ethid rnvehuaon: iBrih ewtwaf limiteéd to theee;mbouilmdribsedescribed

and Eppssar et Butrthoss skilid 18 thé Bl e, CRagle ot e amy

Var,aﬁfgm}%éd,ﬁgggﬁsate adapted to enable recycling of the
substrate other words reusing it in the transfer

PR peeiayar, %clrrnrﬁaklnsaﬁnﬁﬂi subsiraie stheidanossubsirateds ehwiously
formgaeg,nggﬂg égf,,&ﬁ] gngg /0172508. It is recalled belowin
ow

can be perforned.
Furthermore the invention is not limited to the CZ pulling process, but can

be used with any type of ingot pulling process.
Finally, it will be understood that the invention is in no way limited fo a

given wafer diameter, and is applicable to all wafer diameters.



"~ 25 According to a first enbodiment, this treatmnment
step is adapted to enable recycling of the donor
substrate so that it can be used again as a dono

ORUBPME and is done without inplenmenting oB@T@F?"Bﬂ@P””
that could increase the siYe of vacancy clusters
present in this substrate. For exanple, this treatnent
step may include adapt e@L@dMShi ng operati ons (CWVP)
and/ or cleaning 30 operations, done in a manner to
have a limted inpact on COPs, and not to increase
1. A agsinsyfosifgeniay asdemisondNRIABIRERITEs tructure (20) comprising:

PCT/ | 2006/ 003972 = 18 Accordi ng% to a second

- e RIRYIH R Ardonos substeaie (bhhaving g Tirst dansiy & vaeancyflisters;

5 - rSRXﬁd:h@ﬁn‘?ﬁsdel‘ﬁ-ngjl‘ég (53@?1bstrate so that it can be

used as a support ate in making a new
- stcmnﬁerrmgcaoﬂmmrtayans(d Datfiom dhe sdormresubistraténi(t) tasesupport

store a surface
v aﬁg@“@i\%ﬁe BelBgid BVBP B oS o ng (whi ch
- twmgatﬁeytrmeﬁarre&t’ehla anHrL(aO}?td mmmeml & firsisdendigrofyacancy
a stro this recycling treatnment step,
12'8 F’g"?\qagé'ﬁ' 7 rem)vedyvmthlgn t he thi cknesg
har@ h t i
10 ¢ ar étehﬂ@d ﬁQMéﬂ e §té*|?)56f PF&nd’lﬁ? arp?rﬁd!éﬂng?%ty%g (f?(;?)f]g?mpnses

han 10 m crons so tha hi ckness ]
prOVGé‘cg anePygendiarder leyey £4) togbe in coniact with e trahsferred thin

el 055 U FORE R, o R B e i
layeradrivgj therduringr eat er freedomis provi ded about the

choi ce of operations that can be done during the
recycling treatnent. The size and density of COPs in

15 2. MellSod HBRSHHIngStalsAirRy SwRSYelh ﬂﬁzsmﬁulahh@léy%? 1(3@)@@&%@@& the

the quality of the final Sed substrate herefore
0xyges hegigyi lpyer (4, cwhuglé ispieyidedthaforg ﬁran%femwﬂueﬂ@nqrwubstrate

than the 15 density of
Surfa%%:’g'y%ﬂﬁsedébrﬁ i %gfﬁé‘t%[a (for exanple rm?le %/han
1.5 COP/ cn? or even nmore than 3 COP/cn®2; which for a
fe th 1000
3. Ml ARG L MheOlabPstst §f PN 70 disidasidi gver
20 (30) funthae cmuonbegbwiduhg 4 b&iRmkeet (@ﬁb%@ﬁﬁ@ﬁb@@dj beﬁf&én the
represented, but those skilled in the art woul
sumeraﬁaeﬁféaf@f(%aadﬁ!@e ARYOen bayrielayan(4, se thaidhe .lr@uiat@géayer A
(30) SR o e T 09 0 By B et ditafon
i ngot .
4. Method according to claim 3, wherein the buried layer (3) is provided on the

25  support substrate (2) surface.

5. Method according to claim 3, wherein the buried layer (3) is provided by
thermal oxidizing of the support substrate (2) surface.

30 6. Method according to claim 3, wherein the buried layer (3) is provided by
deposition on the support substrate (2) surface.
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Furthernore, the invention is not limted to the CZ
pul | i ng process, but can be used with any type of

‘Jﬂﬂg gulllng process. 25 Finally, it will be
9PY8Y that the invention is in no way |i BCEABROPH003972

a given wafer dianeter, antf i s applicable to all
waf er diameters. WO 2008/ 050176 PCT/ 1 B2006/ 003972 19
7. Mﬁt&pﬁ&@ccmrdmg feeny one @f claingi4g, whersin tundxygeorbaier layer

(4) i BRAA brihé BEHY foyef G BTN Ml i srinB RSy oy and
the thlmiawrs{'l 0pis transfermdd rfg)rarthe ripmbatsubgirdiey@) ohEdihe oxygen

ring a thin layer (10) fromthe donor
barngﬂgaé/ g{e (1) to a support substrate (2) with the

i nsul ati ng Iayer (3) thereon; - curing the transferred
thin | ayer to reduce the first density of vacancy
8. Methed %Oiwgt%@la@ha whaksin $he axygemebargeelayerdt) is provided
on tid@ndiEc3iaR Of g ding an insulating | ayer (30)
conprises pro |3lng an oxygen barrier layer (4) to be
in contact with the transferred thin |ayer (10), said

9. MEHAR CaCRikinBl 1o, B & "hefiy thie SR, pordey Ber (4) s
trandfeirdd togethen Wit thel Birclagérdrito e 8UBHY BOLstidts Ul at i ng
| ayer (30) consists of the oxygen barrier layer (4),

whi ch is provided before transfer on the donor

10. M%iﬁé& %\%E:Srdlr'fgr/gcﬁ %Fgg'n Qrwﬁ’%'l ei'the’ B é’tﬁ tla)%‘)”{v\}1 fsaéf‘owded onto

surface accor ng to C

the suppodtsepsisatesusiacdi ng an i nsul at | ng | ayer 20 (30)
further conprises providing a buried |ayer (3) to be
i nt erposed between the support substrate (2) and the

11. Methygeactomiigto tlaies, Whbreis ¢thd batied Neydr TQS}HS rbﬁﬁeh dffthe
rlse both the buried | ayer (3)

OXVQéag’&érﬁPf yer (@ Iayer (4). 4. Method accordl ng to claim
3, wherein the buried layer (3) is provided on the 25
support substrate (3 surface. 5. Method according to

12. N@lﬂmdwﬁgcorﬂmgm glairn &, vhereih theyexyges) basieplayarddy g the

buriel 16YdFta) S tafRitef sab el AR TS 3R 1) Sikapeisyrport
substrae. buried | ayer (3) is provided by deposition on the
support substrate (2) surface.

13.Method according to any one of claims 1-12, wherein the oxygen barrier
layer (4) is provided by depositing a silicon nitride layer.

14.Method according to claim 13, wherein the deposition is performed by
Plasma Enhanced Chemical Vapor Deposition (PECVD).

15.Method according to any one of the claims 1-14, wherein the curing is
performed by applying a thermal annealing to the structure (20) obtained after

fransfer.
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WD 2008/ 050176 PCT/IB2006/ 003972 20 7. Method
according to any one of clains 4-6, wherein the oxygen
barri er Iay (4) is provided on the buried |la _}(er %33
WP BR8N the support substrate (2), and tReTAR0PE/003972
| ayer (10) is transferred fHom t he donor substrate (1)
onto the oxygen barrier layer (4). 5 8. Mthod

16. Matbed dasgrding ¢ &lan3] 5, imbereim the hamal @nnbaling & pedgrened

e donor substrate (1) surface.
unde&?n%gﬁ@géfﬂﬁgfg?ol ng ‘?o claim6, wherei n(t?we oxygen
barrier Iayer (4) is 10 transferred together vvith t he
in,laye ort sybstrate. 10. Meth
17.Metolly RAETIE0 I slaino S AR i en thagtnel alinealir & asriorgned

depray istiedsphére chma Qrd t
u Met hod aggordl ﬁg tlwgl m 8?@6%!‘2 rﬁlrtéhtﬁerbgﬁs?reé%g%uerf of

hydregan agd gr@Rn-ded on the oxygen barrier |ayer (4).
12. Met hod according to claim9, wherein the oxygen
barrier layer (4) and the buried |layer (3) are

18. Meittaord fascoeding dgetlhiar 18 twherbin tie théraye rar{rk@)ing nis oa trapid

trat 13. Met h di t
therniglBEesRtd (Y, bk B o et oA Gmeear 11 o L ayer Cd)
I's provided by depositing a silicon nitride |ayer. 25
14. t ho accordln to claim13, wherein the
19. M&M?w ingstorgda w?fym estheamataanealing tharsreesthing
anneMARy" P@?ﬁéﬁ% Cﬁhc(e'?E%D) eﬂ@rgo%o%?éiﬂﬁg r‘!g/cfrBQéaﬁ'y and

one o ains 1-14, In the curi

hydrosiidrisragid. by appl yi ng a therrml annealing to the
structure (20) obtained after 30 transfer. WO
2008/ 050176 PCT/1B2006/ 003972 21 16. Method according

20. Method acoorling Whehszldmet bethdeldimk ﬂﬂgeWhidFQfUrmer comprises
(ﬁx’grformed und ? r} oxl di zi ng at rmsphere

proviqiBgifbaone hraksess (4 dnﬁh@@onmét@ﬁtﬁaf@r@)tt%éﬂefme the thin

layer (0L R bBArdrsidifed, Qfdﬁﬂﬂmné tHEQﬁfno"f‘%u%ﬂQf%phﬂ fﬁsulatln% Jayer
contai ning pure g/ rogen, pure argon or

(30) and support substrate { )together and detaching the donor substrate at the

zone of weakness (60).

21.Method according to any one of claims 1-20, wherein the donor substrate is
formed by cutting an ingot that is pulled at a rate of at least 0.75 mm/min.

22. Methpd according to claim 21, wherein the donor substrate has a first density
of vacancies larger than 0.14 pm that is less than 0.01/cm?, and after curing the

transferred layer as a second density of 0.075 /cm? or less.

- 23.Method according to claim 21, wherein the donor substrate has a first density

of vacancies larger than 0.2um that is greater than 1.5/cm?, and after curing the

transferred layer as a second density of 0.075 /cm? or less.



hydrogen and argon. 18. Method according to claim 17,
wherein the thermal annealing is a rapid therma
‘ﬁgoce33|qg (RTP), or is performed in a furnace. 10 19.
2#B@>™8&ording to claim 16, wherein the thePREB2006/003972
annealing is a snoothing aﬁheallng performed under an

at nosphere contai ni ng hydrogen and hydrochl oric acid.
24. 1heynethed b glainde NdTl?gl‘gthrB?%mpnm@esfdettMImg anesiditioh@) thin

ne of weakness
layop e o quarERe K BB BB BdRe The T

| ayer (10) to be transferred, conbining the donor
substrate (1), insulating layer (30) and support
substrate (2) together, and detaching the donor
substrate at the zone of weakness (60). 20 21. Method
according to any one of clains 1-20, wherein the donor
substrate is fornmed by cutting an ingot that is
pulled at a rate of at least 0.75 mm mn. 22. Method
according to claim 21, wherein the donor substrate has
a first density 25 of vacancies larger than 0.14 pm
that is less than 0.01/cn2, and after curing the
transferred | ayer as a second density of 0.075 /cnR or
| ess. 23. Method according to claim 21, wherein the
donor substrate has a first density of vacancies
| arger than 0.2pmthat is greater than 1.5/cn2, and
after curing the 30 transferred | ayer as a second
density of 0.075 /cnR or |ess. WO 2008/ 050176
PCT/ 1 B2006/ 003972 22 24. The nmethod of claim1, which
further conprises detaching an additional thin |ayer
fromthe donor substrate for formng circuitry
t herein.



