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WD 2008/ 050176PCT/ M2006/ 003972 1 | MPROVED PROCESS FOR
TRANSFER OF A THIN LAYER FORMED I N A SUBSTRATE W TH
VACANCY CLUSTERS 5 BACKGROUND OF THE | NVENTI ON The
general field is in the field of sem conductor
POc9esaseIs6 and materials. The particul ar fi el BET/Bi2006/003972
application relates to sem Eonductor-on-insul at or
materials and i nprovenents in the processing speed,
IMHROVERRROCESS FORITRANSFEREF AMHINAIAVER PORNEDB.A
Form ng ot SwBLRAT WA AGARRY AL GERERSRTY | 2)
form ng st = i hin | ayer of
sem conducting material froma donor substrate to a
support substrate. One field of application is in the
field of sem conductor on insulator (Se0l) structures,

BACRGROWNDoF BHEIROENTIONNSUl ator (SO01) structures,
that provide structures acting as substrates for

el e geeraisielcbistin ke eld of Seayianeleior PEIvRESeS aphmaterials.
Thﬂ;sékﬁ&mge%ﬂse drO 35@&6‘?{9?' FElétEget@nszif'rﬁféé}h@&dtdﬁgor{-ﬁ%@[ator

Iserted between a ayer made of a sem conductin
matedalsransl impiovenenippothe Bbsssing epeashmliciensy: and yyaiity o

sen%&‘r‘c‘?;%ﬁ:‘?%trﬂ&tﬁre%? exanpl e of a process of this type.

eSe processes correspond to at | east SOU‘E
ernfbudipnesent iofentibe refadeeric progessasofor Romingd strutibresotby

verBfo i by 30 B e DB L IR ARG eete o
a suppgrbstbsinatear®ne fidld rof @pppicatiohliy in destielt af se¢dldcandaptor on
. [ t f i L4 al ' '

s G560 OGBS, B oRBmRE P RSl BEOD Bt e
pro(idgovetrichres neicime e 28s Sihstbtds Clor gi ededtexhidar tapiites aod
oPtGRlegOT T SEMbATUHE A6 TRYShdReaTEe B e bpgayidy EFer
inseMedBetiveen Si thin laged mage of khamitdreluctig: katstal ahd teheupport
sub:sglg’[% EWT?.{Htﬂgtﬂfple %?clace%ggsl a% crarlil Cetxggw%le -cl;P gsp(?‘ocess of this
type. These processes correspond fo af least some embodiments of the present

invention.

Production of an SeOl structure using the SMART CUT™ process and
particularly an SeQl structure in which the thin layer is particularly thin (typically
less than 400 nm) requires the use of an initial donor substrate without any
growth defects in the form of vacancy 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 resuiting "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. Therefore, 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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defects are fatal defects because a conponent forned
in a portion of the Se0l structure that includes one
of these defects will not be operable. The presence of
these through defects is therefore a paraneter that
WOrrowese7¢ he qual ity of 30 conponents that wETIB36/003972
created on the final structlure. Therefore, it is
essential to mnimze the presence of these through
thin QBfef Cik S"thib\suenighat, thet sise | 6f bacanoy eslsdtersdarehsignifibant in
probl em of such del{@ s IS particularly inportant if
compafisoPHp (e IKNBFS PHES AMET2008/ 050176PCTVB2006/ 003972 2

t Oh8 sbAXBh fbisimitity the risshertdi@troligie déﬂeél% |ﬁfa SEDicgibgtrate
clusters are swgmflcant in conparison

and that bra deen dreauprdly Uspd in the pastis o ugq an i"étﬁ‘l F'ngtr%tWitp g
verytl'@ &#g%ﬁ%gr%hﬁ(‘ QLK Bn@ ‘hﬁﬁiﬁb% loW cRenSBPf coPstrate and

een 1req uent | fy used in the past is to use an
ar

i Antinidal substaieds évmmilw rsec\l/ éwumngnn@r%msm ehiainsHi by
the ﬁiaér‘ok%ésé"ggzci&\‘élélﬂ p%lli g ﬁ'ii?éltdﬂfe?fth&g:’uﬁmg speedAéhd the

strate is t f or ned %cuttln into
ingoteodlingoateoprosidae @ rgansh r@tmlrtﬁ:@@sqh@uﬁ cHvasangy cluster

typepdéféétgg}hﬁusc%ﬂtlﬁﬂ%l éﬁb%frafeh\ﬁlﬂplé%bé‘{g?oﬁ?@% i RRbidNG formed

rovi des a means uci ng
by cqtﬂlagtart ingof obtamadday tbe 32 €Gzaoppaiskd eLllings P!“DW%BS USIa@ very
t t I
speqi; hfiba SBRTACE ety MBS sl EHY Sigh iR IR ERURY also
desigiated toyathe Manmﬂ\!aryn §lovp Pode s olisimghatethgses pldligd incthe art

i n r very sl ow
call § ey REBRLPMHIRERS: @00 Yan Rk b or geRbR%. "7LL
SBQbetF&tb‘s foﬂmedObjr &uﬂ;n@l‘mt mgmdnmtamked by dsimplet laadar tfaster
a Near due to the ve
puli§ pathsbes v GHEPPA M RetPea) St BHEIEI 2 ofh By RS
cons)@ér@u ne daekmc@hmulw whin e cosgiligs irogad ih ltmgepamjleam
ve conparatively. nore ya usters and are
fe'ﬂ’?lﬁ%%‘-"é‘f%ﬁ tiogreciianisy Qf&%%é F%\ﬁ?iu ble with the
CFBﬁté@n‘iﬁié aBGtsdthtd Tofrpéd Sy &ﬂﬂingc at Nebr fReafeds Grysiah
as optics, electronics or_ optoel ? {onl ﬁn)
obtained by a "Very Slow Pull” type pulling at a rafe of less than 0.5 mm/min will
typically have a density of COPs (larger than 0.1 ym) between 0.045 and 0.075
COPs/ecm? (equivalent fo 30 to 50 COPs larger than 0.1 ym in a 300 mm

diameter wafer with a surface area of 660 cm? allowing for a 5 mm exclusion

area around the wafer). Comparatively, a substrate obtained using standard
pulling at a rate 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



10

15

20

25

30

For exanple, a substrate formed by cutting a Near
Perfect Crystal obtained by a "Very Slow Pull" type
pulling at a rate of less than 0.5 mMmmn wll 20
typically have a density of COPs (larger than 0.1 pm
Wwot20asdm10¢ 045 and 0. 075 COPs/cnR (equi val ent PEHIEBENGH0H3972
50 COPs larger than 0.1 pm3n a 300 mm di aneter wafer
with a surface area of 660 cnR allowing for a 5 mm
cgwxwwlm:@re@ gisouindorhpatiblaf eith . inioygedr abnstedints & the

Isag raltﬂe ?ﬂ% ai ned ysi n% standard pulling at a rate
applicagiop felfisof e presenfdpvantionan t he "Very Slow Pul | " type
pqhblmaduo&ohlefﬁ’ﬁerm\f@r @ qdamlshbst@étemaar Pbdsgalrystahwith

Almags e SHPS GBI oF & den e Sipvo PulT ot Saingbis Sanficanty

lowdH BBRUBE YBlGdtbn dficihdy oP SulbsfAss tuBﬁl}b dif@ler andlor faster
ingot-cooling rate during pulling is another

pullipg Rroggisses. .ﬂﬁr@i@rﬁ:@etm@dwwcém oA RSIEE %ftbéifﬁ%eyby ey
Sloy rrqme @y(%o pugah? @@ghhﬁmaﬂ?t&péﬁé&bé 1 g o34 dapig %ﬂin&%ﬂy@)%

cconpani ed y an increase in the

greai@rriélaﬂ fhepgosd of é@!tsérateﬁféﬁ@lﬂ@d &y standesd L4t ai ned by

2 S0l 0% Toicc B FIRPEs8) p5BRey Whos @ prayjously heat

treateidssandardisphstiaie éo vidute it gsandity gﬁ@QPas m gn |Imtlal lgebstrate

in aSﬂB%és%%P %kﬁ el Is Rt rﬁ:@tﬁréo "eler] tﬂ‘éel{;éfet&rbuch a\%revf&%s

Ct one i‘Ciéency tor a quality substrate
heaPedtownt & lytsttsaltrsf‘ammy ahmmeatnmnt:ﬁ]@si iflop the sndacsf preperties

o e Sy BB ek B DL bRy s

thatusioblpnss oph esccandlong hastiey plutHe ngqurambebsstesto a support

Th fo t.h duct t
son S50 SRR AR B ARG S B AR o
pre\ﬁmmﬂ&iavetreath‘@gt ?ﬁiht gsnét’gtués "BLmDI ltml"l wp80eefgcisater oxygan
strates obtai

proqiRatFahel, ogH | PR ACRIIND 41 s T o sgte that is

- usuBioRaessiad at SVART @Jprwetyp@@sdgesbeat 10 treated standard

IR Eraet Bt e wecangy shite dhtbetsstis dsdisonductor

strusfufel; the SssiditRENS propbgedinai®D0s6ION 72508 Ri¢tds fhrerdtming
treatment is not sat | sfactor Thi s treﬂtment modi fi.es

a SqMAIEORAHGIRICRN (ReBlgtSIrestugs. Ip NBiGhha doger @Fea%\f"a%ﬂé'fst

den!sﬁy Bﬁﬁééé?l‘ék/%luété}@ rt@@&ﬁﬁdéd ansUhaer 4 aMEhaRsSs teusfred
probl ens can occur urllgg bondi ng%of the initial

frons Jtﬁsﬂ@rmréqb@tratestgﬂb@ sHPRAt suipfate ad the dapaierted dhin fpyer
is cORRN t%dl%tdhﬁé iRd fﬁs'.?edeﬁelﬂﬂbf‘ga@é&ly'dids}ters’:t'éré B@&m& Bendifyl &

previous heat treatment can generate "slip line" type
vacgegyedtigiesr oxygen precipitates that could conpromni se

F Q&Y rﬂ.&ﬁaa Nﬂgqbe &Fﬁé 't.%s@v.%at it ?agetﬂ%ran iRctigddpking a

use pe process
thermal anneallng fo the structure.

The methods of US 2006/0172508 notably allow reducing the price cost of
substrates made by transfer 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 substrates formed by cutting an ingot obtained by CZ pulling which is
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In order to inprove the vacancy cluster
characteristics of sem conductor 20 structures, the
assi gnee has proposed in US 2006/ 0172508 net hods for
form ng a sem conductor on insulator structure, in
WO 2008/0801donor substrate having a first densi PGT/Gi2006/003972
vacancy clusters is providetl; and wherein a thin |ayer
is transferred fromthe donor substrate to the support
morelmbstéfwcﬁv@tr@ntthe "Ve@r&kﬁ\erﬂlﬂdtypbipmllhgyeobtm ammeadpd;rﬁect

crysgaj%%ﬁs@g\%gf tt‘,g) Of Vc%%gg\&% Cmgl%ttammgﬁ crystalhne
qualt§r éfi thel Bin 18y cftgnpétnbt&wnhrmsémrs@édt Bpplicatiiey, \ithout

i ncl yde applying a ther anneal in toth struct
enodiofis AOHPARCIT i On BNy 20 PrRAEIH -GNt Lk e
previt\®s ﬁ&dt%aﬁ%tt&fhrﬁdﬂ)@%éﬁm&d%@@eby transfer of a

thin layer of sem conducting material from

smh'l?é!‘ﬁ”ﬁf éhQ d'“é?“iQIB |on rihesprgsentaarplicglien 6‘@?"{% %ﬂ"‘&"r f ttth%
cunﬁ%'s RhasaHiehling, F thdPhanshest UBCZ’dd(BYD'ITtZB@S

t ho S 2006/ 0172508 enabl e the use of initial

canmwgpeﬁ@l@émﬂf@ﬁm by cutting an ingot obtained by CZ
' p"ﬁy@icﬁ%gt X Pcéﬁcy &Rt%@%é%’é%é@Pﬁrg%k%gqgﬁ@%‘%%ﬁﬁeéh a

ect've than the "Ver | ow Pul
fewhuntiedg and @ fvaitheusandsel paggtems, (va@h Hner wallg a&/m‘ated
e er Ar £6e n
by N;ﬁ{%{f ng)t(lglé;‘afﬁ Arfl ﬁﬁjﬁéath\ﬁhh%:i ;@ecg%gy&g b%fovl\'nettne
themlséaemm!mg@émeaqaﬂlngmp carsbe affediivat encounteri ng any

ép%)poearéoe it tf'u? ghe§r faﬂﬁ%ﬁ{ gnﬁ tﬁ@b&ﬁﬂ t%feﬂr‘ ﬁga %f side

FEA BUS N trea
effeablmked to the tHdomel/ laa[atxd:reoi tneaotyges ooﬁc&edtmtlpnelseﬂm depth of

tho 3R e leraite: RO Re e Frblbade BBnod Befidul
oxygem preveat w&lhtratrre insnﬁatnag |buned [ayapi (ol ihytantéd e siicanoyide
layeri utoté3 I[ﬁ]c’s owar é’ Itftlelz rh !ayer and Fn?g’ra{eapcqithnegm%(?ag Wil & the
vacancy clusters.

In addition to a possible thinning of the thin layer, this diffusion of oxygen,

in particular oxygen of the buried layer, towards the free face of the thin layer
may reduce the effectiveness of the dissolution of the vacancy clusters by the

" methods of US 2006/0172508.

Therefore it would be beneficial fo 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 structures resulting from the methods are
provided.



10

15

20

25

30

10 few hundreds and a few thousands of Angstrons,
which inner walls are coated by a thin silicon oxide
film And this coating has to be dissolved before the
thermal annealing of the curing step can be effective.
wotogstoseppear ed that the thermal anneal i ng oPCT/H2006/003972
curing step has a side effext linked to the thernal

bal ance of the oxygen concentration in the depth of 15
t penigatt E@yﬁirmlmQCte%énﬁdmdUbbrrmi irsultad istrgetomy ceaulse

oxygen, in artlcu en esent, Wi, t hi
providedly fai eXym bl iim v *a{> oF shhsiraifl having: T'fégﬁeaﬁliydé’f
vacalr@yeémsteﬂsolsdpfofvi&@ tewvmsdfauh@qayéw ] ;breyiaédaadthm et és
the inner walls of the vacancy cluste

tran%faa.e@ ifiom the dopersaystaie i ﬁrﬁHRBOGfSUPﬁféatPh‘i‘"H" m?y@ﬁulatmg
layek 'ﬂ»\e?%&*. ftf‘llalst"é?i%fé}f'ecpﬁ'}ﬂg %g;erZQ cufedP®y Fédaléé ahe wmsw of

uried layer, towards the free face of the thi
vacamy@lusfass fce usRCandedensitic BNY HE SXVaSM PRBISAI Y it fi)%rﬁn

conlgto‘toﬁﬂ‘g a%g%gg&r@é b ?éy%ﬁ?r’pltonﬁlem oPi‘heLﬁsulati ng Iayer

efore it would be benefici al
saidt oxxgeovb@réer tiqyen virditing tdilfusiorwiof loxyaere tewargst thgethin layer
duri %ﬁ,l% I usters dissolution, at |least, for exanple,
for hg Se01 25 structures having inproved defect
c e &dbeinggives adistiobsawne peifenedbit not mitaties aspiepiirthe
inveﬁ THE | NVENTI ON In accordance with the
hci pl es of the present invention, nethods for
- thernmsuhgingdayerocehsitte of dme onmdnabamestayacttbe exybearv bagier

layof B Ghigy P og Hegoretrat R o Aok ST cxtbbirale, s, ppgn the

suppart Sudtraty surfaceyi ded. WD 2008/ 050176PCT/ | B2006/ 003972
f duct

s TR PRI SPE Bifras e

layenho G2 m ﬁﬁd pelwdemathe Sappongsubstrates andahsidxyget barrier

ded
eyefrsonan edeing sy serrcees batioe PiHedJayaf end i hper

barfe¢iflel;ate to a support substrate with the insulating 5
| ayer thereon, the transferred thin is cured to

- them@tmaéaqurﬂ%mawlw 618%93’5%%@%%%@@ to a

- (REGMLtHBNEYdNs OIS bYXNEraTEl BREIARY of RB&upbert Rabstiate
contact with the transferred thin layer is provided as

surfaeiit of the insulating |layer, said oxygen barrier

- b@yﬁgmh{.ﬁ@ tipg & biaen o ?f dENORIM bAVHedSubitRt tsibStrate

ayer during the curing. 10The follow ng gives a |ist
surfa¢e;sone preferred but not !imtative aspects of the

- thB\EJE&PBarrier 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 fayer;

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

- the oxygen barrier layer is transferred iogether 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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- the insulating |ayer consists of the oxygen barrier

| ayer, the oxygen barrier |ayer being provided before
transfer on the donor substrate surface, or on the
support substrate surface; 15 - the step of providing
Wi 20089801A¢ | ng | ayer further conprises provi dPGKJIBa006/003572
buried | ayer to be interposed between the support
substrate and the oxygen barrier |ayer, so that the

- thO S ctinl iidriérapér mel ingBathot Bydrizee ansiercdaygsthandith

t he oxygen barrier - the insulating layer is
theibﬁ'b‘@Y%l’éH"“bWet%pgﬁgﬁyggﬁra§ubstrate surface; 20 - the

- thﬁék@g%h‘ Baridray rlé %rcﬂﬁdé\d'tg%jed@)élthb%féﬂﬁion%ﬂndemm of
ace

e support su strate sur - the insulatin
- the peeesitinsd By PedpEed i BY Birsmae B \g%lt apor
Depﬁﬁﬁé Qce; - the oxygen barrier Iayer |s prOV|ded on
e I'nsulating |ayer provided on the 25 support
- tbelsringtie, pesioimed it BPRlYingya therna! ramepling de the siiuchee

obta‘ﬂ?é&ioéfte?‘d%ﬁ&freﬁte onto the oxygen barrier layer; - the
ygen barriér layer is provided on the donor

- tiaa rermat enrmaling eperfortied undphe Rob@xidizing atyesPhes:;

. tbﬁ%ﬁ%&%‘ S%g%@%eeéjﬁggﬁ\ﬁrﬁ%m&%é %IH a’%}tﬁ]@%ﬁfererﬁcﬂﬁéiﬁﬁg pure
hydmgen,: ;ni:!d aegulrmrtmﬂfi)etumnfmdmgbetmdtaég@ur face; - the
ul a 4 ' .
el SoesBE v aBk R o8 e ORa gL PE b ¥ peiined in
afuhﬁicéj ﬁ:erl \fjlwy?L ?Eg :Esni Inzul at i ntg I %er are transferred
é‘ ?'e anhegiing d§yaeﬁm8§tﬁmggnranﬁg§lgfq Spslépigj%w gaop By 2"
atmd@pﬂ%‘ida bbm’tllnﬂ'lgswdr@g&h ad hydh‘ecﬂlmteacld - the

q .
eggg’éhtglgé‘ggéﬁertg pnses prov%ilng %Szr:raﬁllweEcr)] %Q%Eges%h%n%h%a&onor

subsfrate to define the thin layer fo be transferred, combining the donor
substrate, oxygen barrier layer, insulating layer and support substrate together,
and detaching the donor substrate at the zonhe of weakness;

- the donor substrate is formed by cutting 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 ym that
is less than 0.01/cm?2, and after curing the transferred layer as a second density
of 0.075 fcm? 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 transferred layer as a second density
of 0.075 /om? 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 curing is perfornmed by applying a thermal
annealing to the structure obtained after transfer; -
the thermal annealing is performed under a

non- oxi di zi ng at nosphere; - the thermal annealing
wo 28fwrdred under an at nosphere cont ai ni ng PER/EB200§/003972
hydr ogen, pure argon or a m xture of hydrogen and
argon. - the thermal annealing is a rapid thermnal

IOthééﬁﬁi&é g thBII ventin, i its Iﬁafu‘rﬁ,r aRdl \Jaﬁoals fadvaﬁta@]'?s-wil!hbe
thermal annealing is a snoothing apneal i ng perfor
apoEAR FO% 1 TRISHINGY USteliil SRRy drOgan carhcion Wi the
accOMBARARY @faWin@Cindvhid® - the method further conprises
providing a zone of weakness in the donor substrate to

* deffiayees Ha-thirepressrdr stepspel @& disit embedimeningf @ Apethad
doné?:rcoizfg’]i?fd ﬂ\b%v&ﬂb&?%h@@iﬁ,ib%forb pkfer o e Hih Rer, the

| ayer support substrate together, and detachi'ng
t hebutieddayes ihproviged aaxthe sepperhaubsraleesifasgsand the oxygen

iyl ol e | nao (o

IS pu rate o nmmn; - the
dorfiguresu Betaf atcpressst stapsr ot adsensindyembodimeahcifeg method

| ar A 1. h .S | .

ar (AP b i vl Bhet<ly (Ric1e 2RR1eR cf M 43R, he
of Wurizd3avkriPpmvidedsst the supparhsulmbiraty swidest asd Hheaygen
first .densi t. f. [ J . than 0.2pmthat is
o5 Srudare R B et kBBE, ' Ciri g the

tr dfivpfey r3ad3fl aspmesardt atepecona denks ismbodimént0d6 d onéthod
| ess;

-..th t.hod .further.c ri ses det achi
L coderiing & R PPaan. Wit E ke It 108, i e the
f or synen Giariatilayer it pesvedett o GRRidior BubSirhig TdutkcerantHRe
WN@ WD 2008/ 050 6PCTABZ§06/ 003972 7
FedtHiie8dayir 1§ ROVIAedat 1he 0XY98TsPREUIRY" and vari ous

advantages wi || be apparent fromthe follow ng

CBARLCBTEC A SR AL e

I efHeO588ent ShRPSoA feldtds! tb ProREBEHRBSMIRY a 3efBddi@dctor on
insulator structure. In some embodiments the invention relates particularly to a
SMART CUT™ 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 implantation of species
(represented by arrows 6) to 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 intimate contact with a support
substrate 2. The donor substrate is then detached at the tevel 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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5 according to the invention, wherein, before transfer
of the thin layer, the buried |layer is provided on the
support substrate surface, and the oxygen barrier
| ayer is provided on the donor substrate surface;
Wogorsds12a- 2f represent steps of a second enBCHIBA¥GH03972
of a nethod according to the invention, wherein,
before transfer of the thin layer, the 10buried | ayer
| Thar @Mﬂgtdﬁﬂ dﬂnthlfeh Prea4pp Oinertions g aiirﬁliﬁu rtcg aihe, oafjdot (T3
en _barrier |ayer is prov on the buri
20081047028 Jn_ravicuiy Sies Hon: Sikslgle B oot Terdsnpon TR by
cuttfigMBh hﬁ&ota@ﬁ@féilﬁé@artﬁéﬁehﬁ Sy ANty ("Mﬁﬁrepa'fethe@%’@l")

transfer of the t | ayer, the oxygen barri er
obtaiay b Ve SIoN HUNE bt lingt Py B SoPraRe il et of

one]aiﬁ}éh{a%@ohﬁléﬁfboﬂﬁnéﬁtOmed%&%uhgﬁat@%eﬁb lRsHiddeby cutting
| ayer. LED DESCRI PTI ON OF PREFERRED EMBODI I\/ENTS

an imget gf r@ﬁmnduﬂmmaiﬁf lal &atieblelegycridinescreaing WiGaNEY
clus?er%%ﬂ?hcéip?\%?%ﬁé 598 1LSHhALRE §éz’a§8ts%%f ddétér@'ﬁ"esent ina

e tnvention re ate articularly to a 20
neaSpRTct GUITStrate formedriyrauiing tﬁ@@h@btam@d byt aﬁlﬁwmhl&mﬁm n
Ment| e MART cg%[
trAgﬁéfﬁﬁrge E)r OCI&EBSQM gmﬁﬁ“"?‘ € ér{eHr%cgmt%o f he ?ge?%ﬁﬁe
mva‘nt[gu raesprises @npriorssibp tiva peepiratineohbthead ey sbstiatet whigh

|
inci 5ok PoplAIT PlrRs bt & a@Ebndibin AERECbY Huling
Creﬁhﬂotﬁ:aﬁw b?us:a;savgﬂ] an zawagagef sime&ssei_strﬁnabevm\tem{;e sine of
cKne 0 e 0 r,.su t
clusgenopresaiis Iy acwser paest el Shfies Uy, ', an
opefdide ks duhecmtbmugbhoﬁ sUbstratei imatids qngmtac'[he/vipuhmg mode
e 2. The,donor substrate is th

meiBEA DAV 1o HEP PAERNEGH thehl RaclRns Eamy S, colirps it

the r'v?r@aa?%w%:gt %e@ﬂﬂ?@ S%Ib@tefn&tilé this;i?pé)ei pngurtg mpdé fclieids
onto S or supstyate to ormthe
a T4 o7 PUE0 riat Codlinbatly GPBIn 3 hatal Baniraphn sAlay abaw

Defebt Ygbldler stdtydtaddiad aN'gtdrieed CRdtdrs | nserted bet ween
the thin layer and the support substrate

VWO
20‘8@%@@7@@#@3@@96?@%@@0@“% nitrogen doping can be
performed when pulling the ingot from which the donor substrate is obtained.

This type of nitrogen doping can facilitate the curing step (which will be
described in detail later) so as to remove COPs from the transferred thin layer.
Indeed nitrogen doping of the ingot provides a means of generating smaller
COPs (admittedly with a greater density), more susceptible to be cured by a
heat treatment. Preferably, the nitrogen doping carried out during pulling of the
ingot is adapted to introduce between 10 and 510" atoms of nitrogen/om®.

According to one advantageous embodiment, the support substrate is also
prepared in the manner described above for the donor subsirate, particularly by
cutting an ingot formed by standard CZ pulling. The support substrate may also
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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The context of the present invention is simlar to the
one of US 2006/0172508. In particular, the donor
substrate is not necessarily forned by cutting an
ingot with a near perfect crystal quality ("Near
WworzpBeso1ar yst al ") obtai ned by "Very Sl ow Pul PCT/XB6/043FT2
pulling. On the contrary, i*h the context of 5 one
advant ageous enbodi nment, the donor substrate can be
senfiesrigRdtiiy material agoading ttgﬂﬁe ©Z pmss,aeﬁ;nmcel@mm gradalto

TR ¢ oA b g GouPSROIMIRE " HeRHtRD a9y e SPaRroacs.

Dia§lanfrhSicallpr£ setratd cat H68in éi@hfg@@bbfaumﬁi byabfarfder‘dmdféy
cutting an i ngot obtained by a slow ﬁccor |n

pug A8 BRIy SRBEHIEPS, hle prvbRge st orhingn ingot

obtdiR€d by 4 %thmﬁ%%@rvbﬂﬁ{%low Fﬁllu‘ﬁ h&&@[d\@fdensn of large
afation donor’ substrate i ncl udes. an

COEﬁe his, santrelingihe pwling, @@ee%progféiﬁ% ﬁi‘ﬁ?@ﬁ FHgrardioding dhe
312483%{2@ ‘dllehélfgwof%@pé | IRANY RGAREYaf) éﬂﬁﬁr%f §vé’f" 1th8 irfjbt B8RP fate

han the average size | usters present in

providesarmeassiol senteoling the sits andwé@naﬁy 0§ C¥sp LB igst earding
of aﬂqngcﬁ%%deg [Ph% 92& o d&g&stﬁ;ﬁ irfdRREs gﬂ@é@b Ry iHe d ééts

ment1 on ove has t
adu ahe agmamldant of thel desmiptiomrwye avilh eseianeexanpardc \niuﬂlhﬂ

cre%tgh‘éev%{%ﬁébﬁh&\g&? ‘Hn{‘rﬂae ié/n\%?a es&% rb?l SEQE?@H‘?{F#ZE oftcliUs?ers

pre$attin amehbr perfach costahifor examplstibé thad mbtaﬂh%d wiilh Iae East Pull"

e B kS b e bl b S

pullivigt rm@ﬂm Huuomag @en ela’eﬂa@d pr finclodel avine rpyliid imaode, hand

nor substrate i.s
ach@iiRogsin i ARy SRTIEITAGE St o 4 SR, o Mgk
nunidr fICowd, Ibubat Bsasichabnomidhiaaigullingtte bptaaawat prefect
re C(PsfromthetransferredthlnIayer I ndeed
Cwﬂﬁpo%égﬁtedopl ng of the ingot provides a nmeans of

gmﬂrsabte@gramﬁﬁlolf e $3Pporipeirdteasl & CHi "FasePdl" epseepulling,

densi t re susceptible to be "
whigh elatﬁé%ff'c Y JPes aeawnswethﬂm gé{sw %iwn"gﬁ agPPeBmB“Lﬂ
pm@‘aés B Ml sUpdr=td withe nigeakndiy Adapligbps i ntroduce
bet ween 1014 and 5*10l15at ons of nitrogen/c

ACWBER|they dproroHbsiateals: Bgde by %Fﬁ%cﬂ?ﬁ”%ﬁtwp ”%@ BIRgRSS (in
opp%iéﬁféhrt@ttﬁe \/éryadk%? pBH]ﬁQEra‘?ﬂ ;ﬁrBwHQ@ tHRARE sadedsiidredsirate

above for thé donor substrate, artlcularlﬁlbé cutting
&

haSamptuhegmsubJ@@tﬁéao Byien thatieowld rease the gize v Q,E’é*rl?efwe
trarﬁé}iﬁfr ﬁ\b%ﬂiﬂ% % %thafé.*%ﬁ?g%av@ c‘itbbé 9880 t@%érfé@ate

oncernst e’'variation in si ze of COPS and
throughi defeein inmegiaiely taitesfiransfes eno dhg sHeRObSUBSrathe Due tO

[y r WA, ;
oD ph 38 AR P L e O )
a large afdnaity)dbabari mg lthkelyt teep@B froughsthe el@tfrertbnls@easaw the

d fi t orr t
Bt b UG o BBtk e ESPRENY. BRI b
durirrg aiﬁMAFg“bCUdﬁ'ﬂ Wpeehtbﬁsjersmmuﬁmmmﬂ mﬁ:msepthfb sizegpfH3Ps
thus rp%é(lﬁl%gﬂ IS: ’uon 01L through de\f\hctl & gga%ﬁl%aéﬁdaﬁ%tn %%tsm
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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5 obtained by a slow pulling or a very slow pulling

has a | ow density of large COPs. Thus, controlling the
pul l'i ng speed provides a neans of controlling the size
and density of COPs. In the sane way, control over the
WORI8/B5BIG6 | ng rate provi des a nmeans of cont r BET/IB2H06tHET2
size and density of COPs. THus, fast cooling of an

i ngot reduces the size of defects but increases the
ddrsmaey iof theheordetteot smakiy lan Sk6I rsebsiratd escoofdibipeo the

SRS ' Brehe et T R Godhaf b 4h e ony

subisirate Ishmtssubﬁecmﬁ:l cefus ansfor ksam siep (sudteas dpedfigstion, a

tal (fo ke that obtagjned w
b, FRafng 2 RS thet ol Mosander ssdf SRBs b us
gengiaeaenbupndefiison is not limted to this pulling rmde

ca b to i nclude any pulling node,
8040 §&§%§f¢1§$ﬂo PEQGPSH i HERY c%@eﬂ?www.rﬂ@@ A 9@01
typ§ lé@xﬁhfrétbethé HbnotNsubEratd aanfyp%nsta%nbje&e@@e&he%l d:biddtion
I's nore econom c than pulling to obtain a near prefect

beferey Beinp Bipesed 42 émplantatlon ofrRRRCIes fe friraihep stiating dayer
msét’téboﬁﬁér ﬁéﬂl@ﬁér’ Béﬁ‘ve@‘n ﬁ‘)eq%ln ARk ol the s&%ggrt F&Hb%iré‘t% The
IS signi |cant y |l ess eéxpensive t
donsr @Wbﬁflﬁte oxfdagien sten pwgsunmmn"@mr@égn dhe |snrfa¢eapf he donor
sSSPl SORS, T 6o LS GFPon rs M19H
the ;ﬁemeegwe( phmagpiede Reithe thlclfr@swf pxide erogudedi Mypreowvendn
its m é!l‘léjie&)n'épﬁbtlﬁ eth%ateﬁ %ogp bhed YRsHaft %d%ﬁ n qgttobﬁ‘l?%brate
ected a cou d increase Ze O
vo[urhe Q0P thed faoe §1etnrtaar$tf@1'ed)to theesurface. Thayse for @ bentemitional

eyt b 8y K855 L2 P SR P Y Y0

thesodl sexidetion Hafieret toarfséest ofpihkel dorgr tsypsirate hibud aaasing through

oo BAESHEL e T ST e SRRMLO b

dueetot thedasthputlingeitiat oflytdedetatan shail rCEmPslt ttirrmbm%/;a’iemsely such
weve er onve | oNna rt or,
thatgﬂ}q Hg”%{aé%ﬁﬁ”%%[nbw e A9 Brg‘hﬂ“k%)eﬁ Mgy dpss than
0.01 fonr e agieht i ?qair\:EEano ?ﬂfa feﬁr&:%hﬁ%r@%bﬁ@ ‘hhﬁm for a 300
or tI.O 0 rou e or exa | e oxi ti an,
iy REfeg).di Qi faql SSRRILR i detor beipe baTare fepeas or
morfeh@ebrieréllyzme R &fi &) apéryatub:y tiedtcdduRDinefeadBlths stk éheoPs
ons.

eGP GBONPUADF (HEHB G W o1 be large enpygite, form athugh

deféQMnmediaAdly BRK the tRmsRp0l substrate according to the
invention, and in order to avoid the formation of

t HP &gy portextes naakinghan §6iY subsirate asearding tadhe Bwppiian, @nd
in &Qépfoea@dlé‘ﬁﬁé %rn{eﬁloﬁrﬁf tﬁkﬁ%h( é%fl%@tﬁ a&ea@or%' Ak |sanot

basi ¢ cl eani ng I ncrease
subgyitied m aemﬁoeaﬁ@nt th% csug:ierr@r%e hhﬁr%@@fd'@ﬁﬁt@fore the
tran\é\h-'ﬁ.n the SMARTCUTTm process is used conventionally to
make a Se0Ol type substrate, the donor substrate is
t yipipasicular sthbjirstdadihot layerie mohforamed datveionelhoas dbsdrivgd

[

oo RSP o T O AL L Ble AP BB AL ISR DIHIE oo

transfernthegyecessnatcolding tpther inventist inelides Alstepl fordometion of
substrate oxidation step consunes naterial on the
surface of the donor substrate, but also on the walls
of COPs. The size of COPs is then increased, by the
sane order of magnitude as the thickness of oxide
produced. Moreover, in its material consunption, the
effect of the thermal oxidation is to integrate vol une
COPs that are then transferred to the surface. Thus,
for a conventional 15 enbodi nent of an Se0l substrate,
the size of 00Ps could increase due to the thernal
oxi dation before transfer of the donor substrate, thus
causi ng through defects after the transfer. On the
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251 n the context of making an SeOl substrate according
to the invention, and in order to avoid the formation
of through defects, the donor substrate is not
submtted to any operation that could increase the
W02e08850100Ps bef ore the transfer. I n parti cuPGFIB2§GGE03972
insulating layer is not forthed conventionally.as
descri bed 30 above by subnitting the donor substrate
the nsulatiey fer dwhe at izomaniiéunot foedairiecrehse theanigbert, vacasoy
rocess ac ordi.n t he invention includes a step for
clusiess RreSPRiN &ie S %‘2@)898(?650176PCT/|132006/ 003972 11 the

i Eﬁé&c@?ddi@}g'vﬁﬂﬁ%edﬁ\?&}ﬂbﬁ andrawth eeferaricetto tlg@accmmpmwm
the sjze of vacancy cluste resent in.the, s
drevfingger 15 ProRGESac a0 IR THT (RITRG. B ol SRictly Which

mpléﬁ{eﬁfseﬁcsﬁeé %ftdiévuaﬁe%mwnétmgdra@w B80S saildt sﬂep mmpmegﬂ

met ho form ng Se01 structure %
prowdwg arn@msgenabegt@darﬁr ﬂp'i%*%ﬁ i W@t%?ﬁwi‘théfﬂﬁ e ged, Jun laygr
19. said step conprising providing an oxygen barrier |ayer
4 to be in contact with the transferred thin Iayer 10.

Absenrdingdotiisstt second anscibitd emkediments PeesssiRdBategfter, the
steppﬁieé@(frﬂ;ggﬁgﬁgéélég%q f 9t f?.i?th@f‘ cBPYibEd 'i.‘)go\ﬁk!ﬂng a buried

rther rises providing a
layeb@rtd be interiosgd belvaan tbe suﬂt:@rrt |§u et atan@e‘fhemg% ppGier

Iayef gg&& Ik e2|n§1519 115%1%?/83(%@ Wgﬁééé ﬁétggﬁ Bliridti a§l8r Bgﬁﬁ the

|nsu rises the urle
oxy@eay!m‘rri&lamﬁt he oxygen barrier |ayer 4. Accordi ng
t her ' | ay. ;
DEng o NI mAE M BBy cofsits of the

oxyd;mf bamer |EI§§I€4 sxidl myygeErobaied layef beipgtpravidéd befiie dransies

on 48 ABEp SRS B AR LA PR Bt ot ©
a@eosiibivig ohofigurés rat1famed Leezin dcq:mrdmgblloea efivbo dndeseceond

pong ﬁ@%ﬂdﬁ%gntsyt?\e buneg Iaoyre?gl [g Spowcﬂad ethausBBBOIIt substrate 2.

The buried layer 3 can for instance be formed by thermal oxidizing the
support substrate (rather than the donor substrate).

The buried layer 3 can also be formed by deposition on the donor
substrate. For example, this type of deposition could be made using the Low
Pressure Chemical Vapor Deposition (LPCVD) technique, for example at low
temperature and under an atmosphere containing 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 insuiting iayers,
notably those conventionally used in the field of SeOl manufacturing, for
instance a diamond layer or a silicon nitride layer (such as a SizsNg layer).
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The buried layer 3 can for instance be fornmed by
thermal oxidi zing the support substrate (rather than
t he donor substrate). 20The buried |layer 3 can al so be
formed by deposition on the donor substrate. For
WRaNsI08017¢ hi s t ype of deposition coul d be naBel/IBP06§03972
the Low Pressure Chem cal Vapor Deposition (LPCVD)
techni que, for exanple at | ow tenperature and under an
atAsidven en digoiesi 313-3‘@ atberdifgdB a third possible embodiment, the
tetraet hyl orthosiljcate Si,(0C2HS5)4 recursar,, or at.
burkgHRVe oY S e qed S S AETEAqe SRS et Vo
thlsalﬁhéﬁ, rhs pheiee lawmlt:gum :nﬂg f(gﬂn’aéiﬂ gur@m e Yige rsupgl'fdmt subgpate
osi.tion cou al so be nmade asnma
SUrBRRalTREa] GRoRPERN KA B dor AT REVES JXER FLieets
surﬂaﬁét s6ads BS beShebrpdsedl beMRient ﬂ‘@ﬁﬁlﬁﬁdﬂ%&" fBilathmeLﬂ’éh@
hnlque The huried |ayer 3 deposited onto the

SUb§U€§901rfse§lfS§Eer%i)e is not linmited to an 30 oxide |ayer

(s HQHls%ﬁlr@ eﬁb%m‘néﬁ( St bubidh I%r@%sthhé’ fdHred! ¥P 8 &kygen
i nsul ti ngorda yers, not abl y those conventionally usedn

bartigfdayered, dorghstaper byrderasifionu T he gepesition ean e Fedg using the

L Y e Bl P kP ENES B53 S & for

!nStABG%HWﬁ BV 2N663298813f, according to a third
5541 P e S AR s P g

provi de hor “su strate
the mygm bamas tayet Adn fthe centektagfdhis3hird embodinagnieis not limited

I ) .
L 558R M bR s UEBR! KB LIPHRRAL 30 o5 i
[ay@"absmtablyehcisesmmwanmnadip uasd trotHedfiald bEBpO$ evhrinéohaing, for

instpiGe  iegind BYSHor s, Sftap! I RPRE (BN T nur e
| &htey pcess abmmdrhg rtoetke Ginst} h@ccmndya;mtﬁlrdremlamdlhmytw ofdthe
osi.tion, can

. far st ance osi.tion e de
inveSlon et T 4 S P InaT YOS hEUR R 4 B
to bmntapmeai\%ﬁhgeg /Ef(;ﬁr@mﬁ@rtﬂdé@ tHin lB82r fio ranl;l&h? ngiried G@g&er 3in
I n I r st I
the SaLl U B 20 REIAITED St tpsiend e gpoioed Haiirvad Bimere
pre«t;lb_elywa@edsr abﬁfater%ll hbﬁM@na 18wl dxyh e dEfB/RYX Eheder! §8 that said
tglté)gm E mg i S né)it_fhmtedto an oxi de | ayer
laysr, arge éoloém") BElPext ends to all types of
| NRthé ifikd drAVBFS enfibtofhéis! RSEkyEER \HRRidrasver & id prilided
the field of Seal manufacturing, for 15instance a

on e daprtsubsjrate beuracy (spe aaumsﬂrd. el %Wpefefé@w as a

Si Iﬁl\tﬂelsﬁbf&{a embod|memeth§rd3(?§§§ b@%@ﬁé&}e@m Fsoprbk}i%ef:l'dr?fhe
second and third he invention al so

buriggrpyarSeprovded ep the SWneV smbﬁgaf@n? GredioHrd®ri er | ayer
4, ter Sed
i eh Spler e X SHEPRElnPE PRRRD 1P dhEA AT R e
doner substtate 120r obtodthaduirigtitiayertd proyided. ormiessupppdesubstrate

2), I G4 sitloRngodsSibiPh&de by LPCVD.

The oxygen barrier layer 4 is preferably a silicon nitride layer (SiyNy layer),
such as a SisN4 layer, 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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20 precisely made of a material having a | ow oxygen
diffusivity chosen so that said |layer 4 forns a
"barrier" to oxygen diffusion. In the first and third
enbodi nents, the oxygen barrier |layer 4 is provided on
wheodosore substrate 1 surface (see figures | BCHR0G#03972
respectively) In the second3enbodi nent, the oxygen
barrier layer 4 is provided on the 25buried |ayer 3
this BRriDodREsht @8n %@%e%hm k/aﬁath&b g Eec%nﬁm thirg nenmoatrments

The oxygen barrier is faor sta ovi de
accerapedp M Wsrwg%ea o v ot tred fye b A ng
the %é%tér‘t’é(ﬁbr @lsfﬁn%é'c%!ﬁc@ﬁ‘nﬁ%)sulf’port substrat e 2),

hi's deposition being possibly nade

Th’e pexicylan wihiniiae qoan;@ft of this ﬁr@%rtﬁsﬁ% 0? ArPdding the
oxy@réar{ Ebﬁtferll &' 4 %ﬂdXMé Ef’é)()ebﬁ pr&ﬁblﬁg‘%‘e %%r@d Sbvd¥3| @rebe

teri al nown Its | ow OoXy usl vi t
perforaecsimuitabertishie fer instenes by Lﬂ’ﬁg@@gwﬁwu%ﬁgﬂ yitride on
|
o 356358\ st ELhd Svuipb of ol Beelon st fu
emkﬁﬂﬂﬁéﬂ'ﬁ(ﬁb?’(ﬁl?@ﬁel%@%/MBQWBYQB4taﬂdsth@rh}t§@F’ri§Yﬁf 2 fgrpa

S'ngic g ,g& S%I%fﬂgmﬂ)&ﬁb?ht he second and third embodi ments

e oxygen barrier layer 4 and the
bma\nede’duaysg 18 meegemzial oj‘escﬁﬁiiomaué thatSVMART CLor™ type

[ f
bl e accBrond 8 4, i, o RRfEhE Bt Be, bt e
supﬁomsygﬁmt@w exprsetdy ennpmnfatnbntdfespemelp (spresemied] by grioive
rie 0 t
6 o fouicLiis el adaolel borear &IMRAGRSE PR Bo Wftfio s
th|cﬁt§§30rt substrate ffzecond enbodi nent) or on the donor
str at .t . t
b iite kbt e thi s o Moishitng Bited 0¥ 1t geq on
the |(ﬂ%{/@én (begﬁéﬂ ﬂiyé?gi |p%\ﬁd3e<§03n td;mqawneemrrcrm substratd lze this
era escri ptiaon t
'mptgantasl@gsof £PEYRY Pﬂ'gldtl}? mﬁee Efﬂr@f%? F%S@%&%ﬁ*@ﬁ?@? S?ﬁr@e"
barr‘ié}VQUét}QBee tfi@]@ré BRIPOMt trﬁé'tlﬁhéaﬁ% bﬁrn@(m&ﬁ?ct% tc@n act as a
ation of species (represented gl%/ arr ows

proteFlar dayet do mrateshdna LFaIa picle; oRare hstigte bR HBES the
imph®BRioRQs WakBi n i ts thickness.

According to one possible embodiment, such a buried layer is thus
deposited on the donor substrate before implantation to act as a protection layer,
and is then withdrawn after implantation before putting the donor and the
support substrates info contact.

In this third embodiment, it is also possible fo 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 to the possible embodiments of the invention described
above, other implantation techniques (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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15Note that in the third enbodi ment in which the
buried layer 3 is provided on the oxygen barrier |ayer
4 provided on top of the donor substrate 2, this
i npl ant ati on of species could be nade through the
WOIBROFYIr i ed | ayer + oxygen barrier |ayer} PGEE2006/003972
figure 3d). In this case, tihe buried |ayer 3 can act
as a protection |ayer to protect the surface of the
thandihioes tisathsinrzaditiomilwhectrandierrD (wingnl the donamsubstiratedbas

i,ng, to one ossi.pl e odi t h
lrof SpBe9)s o uSiRnsBert SrcuRRt Agaai By thed BT et s oy
relaﬂeﬂ{ﬂd?]gfetﬁie @ﬁ@?smthe@or@rmmﬁ@?i on | ayer, anﬂ | 3 t hen
W rawn arter I t1on e uttin t
ahBus:HE @ep%}t%ﬂsqrfp 5 ivator, AR P ' I, T8y be
ad,uts{@drs@ e%rm@nmtayeré wms aah@rmm&ﬁ aBbet 0. <p5 pat énommé; he
g@ antati on rou t he oxygen barri er a¥ ?
biRetusaing &9 Ehe @easepg@ Bt 3 Pperdbie amadimea of § %ﬂﬂ\’&ﬂt'% he
don(t)lhﬁﬂqo %H é%&lrrét@& a'ré‘iﬁ!n tﬁ’raugl’fﬁnt@ iMﬁ’rﬁb@rﬂorﬁébtf{% flgures

possI mbodi ments of the 1T nvention descri bed

1e, atarﬂad 3¢bp|aaﬁttbe|clmor suhsirajads tlc%dpwﬁha%taétth%r\e\tﬁi e
weaﬁﬁ% eSESC'P%ﬁ ofSthe H?ﬁtﬁ“é@dét@fé @’tf@rﬁﬁﬂﬁ%feﬁﬁé/ dito the

|nla er tran er tech nlguesma be used
supart Bhbﬁraw do otre thedbin- kysedfeonfihe sugporbambsirate 2 (see

f.gulegw' A ysfi &ftw e@@aat@g%ggr 9 %ﬁewﬁe@ b@t(méé?ﬁmé BB

ans ect ayers at are nner
subst@te aﬁe/trmsmmma’d i Goer 00307 2vithvthe lnegioerh bawier kver é4m

conbb e PR R g 20 (im0, doner suber e
| Bohtiagtdannbé dyelitates! bljr repplying aghlasresl actvatiom beatment to
oi§iebor SR ROSE LR bt bl 1S oAl i
particularly advantageous if the zone of weakness 60 is obiained by co-
implantation, which in some cases can make the bonding step more sensitive.
Note that a treatment intended to clean the faces of the donor and the
support substrates io be brought into contact may be used before bringing the
surfaces into intimate contact so as to reinforce the bonding energy. However,
such a cleaning treatment is suitable within the context of the invention only fo
provide reduced etching of treated faces, and therefore only having a limited
impact on COPs (especially when cleaning the bare donor subsirate 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 etching 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 eiching rate of faces subjected to 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 entitled “From SOl to SOIM
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5 adjusted so as to transfer layers with a thickness

of about 0.15 pm or nore. Returning to the

description of a possible enbodi nent of the invention,

t he donor and support substrates are then brought into

warpsat’cont act (see figures e, 2e and 3e), PEHEB200GH039T2

donor substrate is then detldched at the level of the

weakness zone 60. Part of the donor substrate is then
technodorsf Apphniatlontfor sprewifitOsemippatuctes wisdesse s, by @.Raysddvect

n.the support b, s ef| ur.es
al., IRk Ripide iy ProbBRRGh, Vil 2 R Sufiot 865w N ERs
bondet! vtgemrttm:r@umom ST (Sif 8lABNINL ) €Si; ST exrde(Sisins)
rlJ %er 10 and with the oxygen barrier |layer 4 in
SUr@6rt-act with the transferred thin layer 10. Bonding

Caﬂwméhléo’iﬁe nbtet et Behamitlay mt@hanid] atepcas be\é@bliémto the
nent to 15 either one or both faces of

S'['CQBb%’ﬂdﬁt lyenh 28 Ry RUrfARe Preralin S’fephins order Jgr @n%hkfr &FPRer
bondfhgant ageous if the zone of weakness 60 is obtained by
co-inplantation, which in sone cases can nake the

bﬁ@i"ﬁf@’ ta the mﬁtreoceeﬂfsvﬁl 2R06/0172508pthe priR&ess according to
the ﬁrﬁ\%ﬁhaﬁf Bisol HrspHied éferqh@ﬁangfeﬁafﬁﬂ@ﬁ)rca‘unha OFIRE QhcARY

he SUE ort substrates tO be I nto cont act nay
clus@ersL(Qe Qisd dhat aveinfesery in He Qmsierrqzcétlue lavier 3 0i Ahisravriag

stefy %%r@@?atﬁ;pd@ﬁe E%Fﬁl'afgh%ﬁ& th§aRGBAIRE i§ Bﬁgg?!se mefehrab!y

wever , such eani ng treatnent I s sul
befwrnsarwmneeaitondhat eruld inceeasedhe sixeyofGOPs Hor exampldstiel as

sacﬁﬁ@ﬂgldggjaﬂgngfﬁ%gﬁ%d%e and therefore only having a

I mpac (especially when cl eaning the
bakasoutimpio snegtasaible embbiipent Bi) curitigesteprig pesfpribed by

e e X ' ce,.
canfidfon % AlmiEr 2B 30k MhubdRCoForB 8RR Fatlsdiang
stepragn berecthetthinl lbger sandfdredd ainytha demat sulzatmatento thfe support

hi is d for exanple by nonitoring the
Sur’%&%tﬁi(’gg?e %B?'ﬂaﬁ’g er ature, the exposure tinme or the

pr(mdlasip_rmnc ana rlasrr]eromth Erthnphﬁéstsmfh?ﬂfo 6 tunh Samet dured by
ment | qQni n at the etchin rat 0 ace ect
annZE i, 35 REriHe 4R R8 PRAFECraspRateaTag Mkbro iy
intergticiait aamerweséntt:hltﬁe vetapecdf,thé h‘Eﬂ;eB%eﬁ 841|689 rddo@Birundidh

an be d p cause_a sma
R A0 dSg hubie HIR e iive nEaHa Bor i S Plendhis
anneum@uﬁdeaedqdﬂp@muzmgmmbwﬁe fopéed rgpleeneaﬂaheutral and/or
i nstance he made to article entltle From SO to SO M

redygio GHBP LTS 6B PRIFIBNY/ SIS0 AP At5asRBRifoFRYFining argon

andﬁﬁphydf@éérﬂrbff% SPRIUe Sbia PR CARIUSStAENRERCRRFESe a Righ
yssac et al In El ectrochem cal Society

temp?@é@e&%%éRa%|Theﬂm@hl’@ce$mn99rﬁr§\ﬁabm aeqaiding e avhich the
/
struBﬂv?@'Sl 3%&?&&&%&%@%&5 g%%g%:he% g(eé\{gab in6§|o‘?ﬁaw & 3 th%x)mal
annﬁ@kmpevfﬁfameﬂ &fheniumcen@cwbwhc@lﬁereﬂteptru@thraeea@pbeated in
If the silicon nitride |layer as a surface preparation
step in order to enable proper bonding.
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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Simlarly to the nmethods of US 2006/0172508, the
process according to the invention also conprises
after the transfer a step for curing of the vacancy 10
clusters (or COPs) that are present in the transferred
Whizpsfoa8aa¢ 10. This curing step is preferabl BCHBA®6/003972
i medi ately after the trandféer, and in any case
preferably before any operation that could increase

in tHehBinsczamay be€@Rme( dtox teamaeraiwae batieansOGECx iahd cli2z@D°C. for

ation f th t hi Accordjn one
seviL B o Uadsotn AEHPSPhers Lot Patec TRt e Ao
hydnb@en/@agdnymbtg out a thermal annealing of the structure
i ne ter t ran fer. This st ed?@can cure th

0 af h
t e angirer ei‘ﬁ‘@?ﬂ&ffgr"f‘%f&‘? PORERING g oDy anpgeing %?‘VE"FF&
out SJJ-@II@Bfén Sdﬂmé;ﬁ!«?éré %ntbiﬁmgsm%&og@ﬁpﬁnd hydroéFﬁBﬁ&: RICEIS efat

oxa ! %ql hi ckness _of chﬁ %gr ed
'BS'P edrlsﬁé t.nﬁ@sem@# rb%awﬁln%d U§d>@.terﬁ aﬁahfzatlesz. 2ﬂoﬁ§)9
atrRRSPHE bEsmIRBiry %eﬂ% Ha?lbe%fn ﬁ@A tipd REBAhrdafihg, or of

atons present inthe volune of the [ayer then ena
the rapitexs tqauimest Bpet ﬁ-‘é"%ti%tbﬁt“’%n h EVOIRSORAS candalaefew

minbtBE el & C}Fﬂdﬂﬂ'&%@taﬁéﬁ %‘l‘gc@%&méﬂf e ﬁ@ltr’eafédqﬁﬂ*ﬁﬁuéﬂy

non- oxli di zi ng at nos or exa un er a neutral

Smeqnibing rannealmg mgydlamﬁ@m]m @ fuma@e fa thecmd&r 0§ aAWeROUES),
AR50 B%% | / or hydrogen) of the
d]ﬁe?%ructgfr%g& ta %eq%te et achment may be a high 25

t ginpethaimoal budget ERAlpis dsutihg ryathermel esseatipy. (im ptheriwggds
oer SRRSOl A oRIP o) EEREl bR 2 o
the aelestedi areping bpeedhs siza dfithe 2RPs fwhich dis W flfave aieady

seof] i, B BalbERNE R fn AT AyBaRE sl Rte, e

thickruse af ity thito kyet ade whathex toroep hitfogen alopiigris rd@npulrt avill be

ure_ar on or a
notelt ey ABRePgts ok efiebER TN B CDER <fo sl ol
12~5ﬁ)é:ah Isodnst thse anmenihy dpeciiibas o havety pinoadhing dffsston
t han 60 seconds. nea WO _ )
the St TS ARCTRRADY R esBayRionof thedhustal rha SEninlly nog-
oxidﬁkéﬂ&suﬁbc@) tenperature between 900C. and 1200C. for
seyer hours, und n at nosphere cont ai pi .
hyide ﬁ BogARtng, s %?chﬂrE‘&@Pﬂga?t&Bnﬁ“ den3fhe pHEBPs in
the HIPPEF is fERITRYE of thermal annealing is snoothing
anneal i ng carried

Furthermore, in the structure 20 obtained after transfer, diffusion, upon
completion 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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5 out under an atnosphere containi ng hydrogen and
hydrochloric acid, for exanple |like that presented in
publ i shed US patent application US2002/090818.
This type of snoothing annealing may be an RTA type
wagpsamigal i ng, or of the epitaxy equi prent RGApB2006/003972
(duration between a few sedbnds and a few m nutes),
the structure obtained after detachnent then being
dis&aitﬁia:lnee.‘fﬁdnentby\/lscwsd) Ieylham;@dSHedhdzr’erig reninaiEd lagemtgmbehich
r of a few hours)

f )
oxy B8 il pioleté PNETaS Ble hiRSadti 0L ¢+ 2ot el 1o bod uh
Theurtheemnomd, tHeushyeen Garrddnisyee ralsoproyed advramtdgeans drathaty

el PSS o L 8 R 12
bur&@ fé@éﬁ@ @nmﬂpré@ﬁty@ﬁdlot‘ iRe Sdup@orl stiditratd2s F(’M&r@htlal

have alre 5 se ends parti cul
etolR LORETHINS | 77 5 b3 prBodo Fﬂ BF dpaiphcs jogn o2 the
maiehhpdﬁﬁﬁé éxﬂ:ferﬁ lﬁé?nélhlhﬂﬁeﬂ @M@F ncﬁ'ﬁﬁb Mﬁ@rﬁ%f Bk tAMtlayer 3, ete.

nitrogen ng done. will be noted that the

Sugh Pf%‘@j’eﬂ?'ﬁeﬁph'ﬁg Q@r@ﬁﬂné '@F‘Ylbﬂ wesfulyie fhe waniepef gdexice
fori8Jr, 8fich as the fBHﬁ@ﬂd%'cﬁ‘Fﬂﬁé@He\tn@@sse anneal i ng

operations also have a snoothing effect on the surface
of Thenexygennbarege layeb plsperaves Heefl ovhesr ongre Pegopssed. tha

thlﬂaﬁémé’irgnsfgﬁgd o%{?aoé( Eﬁél%ﬁﬁsﬁé{é fbg%%)wdmg the SO Wa?ﬂcgtlo the

according to this thermal annealing Step,
flnabfsume4 tndteﬁé, ths mlﬁeﬂw@ppo& wajeliu8ecan then be mechanlcally
t i r uk f .
e R R
layarosedid uwspfglttomct e amxafteent dteh plaptlayariacombirgéion fwiibrthe

. c ried layer 3 (for instance when made for
ms@%@]@g}é%uof silicon oxide), towards the thin |layer 10

i SOhé medogdizey adventagggem BMAR‘ElCUEVeﬁypé transfer prba:&m is

e ] TR 5, QLS PRl L Y gk conor
substratesfremneleictt fa ne\hlae)w\?e 1&yer t\ﬁiklmee‘nha@c!tlmg Wdrﬁf@ﬁRs or to
i ssolution effi mnm&of tge IS

step. 301t
ma ? §c§'%?HHD8FFe%‘b? hEgen hfs‘ 'f"l?g’ BRgerEhmaY
inclage ar t@baﬁgleht) st@bl sthtnk idnbn suﬂaatatmmﬂeammsw of QN itlsih dayadr

ontgg'&ﬂ%)g If%@ﬂf%%%%@gﬁb?@ cyclmg of the substrate (in other
words reusing it in the transfer process).

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 to 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) andfor cleaning
operations, done in a manner to have a limited impact on COPs, and not to

increase vacancy size clusters.
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di ssolution efficiency is also enhanced, as there is
no buried | ayer fromwhich oxygen could mgrate
towards the thin |ayer 10. Furthernore, the
oxygen barrier layer 4 also proves advantageous in
Wwhapsioso1igan have etching properties differentCliBgepo/003972
those of the thin layer 10nd/or the 5 buried |l ayer 3
(when present) and/or the support substrate 2.

\i’ﬁﬂf]\%&ﬁﬂ?ﬁ it la @bémdﬂ@nmern@éhmome matrhémlsstbfp |pﬁaidaplteﬂado
ic or |nstance can etch t terial of ,the ox
enablgr fecysingagfe thes OgpRr Wt’?iﬁ’es‘?rg?%w?ﬁ"d?e HRed @&8i & %“é@@?
subsirat€ i -m aPh&l eesidonalictf ehiinguIaBe sabstads. Iﬂiﬂﬂ‘nsb@se
useful in the context of device formati on such S!e w1

the frepimeentovienfls depiaed devesiete a myriaee Sopgilian pomnal
moléﬁ_}(ﬁr P@ﬁcﬁﬁ i RVBIERSt ggﬁgﬁw baquia8 ™ QFBCP TOGEHMeSS ledshthan 5

ayer-is transferred onto a final substrate b
anglorras MVIShdD@ing thig escyoling Beatment istan. ke gtouat ef material

remwéjcﬁﬁﬁ{hm = fh@khb%la g?ﬁ%ﬁ%&%cl&ﬁ%%st?ﬁt% Fhudt r’IE%"I i?ed to less

ani Ca rmn em Ca getce I'n
than h@tmicess so wttthe thmly@@ﬁ didhe ifiaal BaGbwagerr(afier m#lmg)

remg%fsh .@mﬁ%ll%%géﬁtécﬂh‘?&h FhgRS c(&pk%ﬂ)zr A QRS ?té 995

a er. recogni ze _
m:cmhvwatea)g dndhe acfﬁltd}ﬁmf GuE" Sect)yqb enmbadirseol; gmaie!e §eedan is

oo B850 e AR Sy S50 By

trea@némty §heagias and| derlsity foblomb anthet sppresumiateopniychas a

. .Joake a new,su f. '
iSRS Gaeta i R, e EE THaCS SR pubsbiafe, H e, s, bOighis
to L{%fa éd&trdmomﬂs ub SIoR densiBf é@nvalemnmg er evdén gheatéhihan the

aye .S, 0 trat adapt t e 2
qons LG orthe iRt bl dRr egPtre ol Firo FaTeIng R er
aveh Méleethiaha® SGP/cRPORARE Jfor a 300 i svafereistammivialestt ép nicre

simlar to the % descri b ogv\an US 2006/ 0172508. It is
thaﬁ‘ 4690 prgvan? 89 8 FgeeHE Y may how it can be

pesEVRSLERE thid ﬁﬁ%‘hﬂbﬁiﬂﬁ noQvay ifrhitsid togRb edibBamients Hescribed
treat nent ste

pted t bI th
anonoecss PR TO S HIRRUIN 1o BHABAC HEckr RIS 1 aieing Many

vardRRYr ridtidddighg, and is done without inplenenti ng
operations that could_increase the size of vacanc

cl |0§ﬁ€l@'[%r’@§@?ﬂk'ﬂ%aﬂ RPY subsiEate.dhe doper subskiais 18, Obefwuu?y

£ ha StQRofBYgdtnc! ude adapted pol i shing
forr%%e?’élelﬁ%]n% 0 gé/or cl eani ng 30 operations, done

i Fuathesmaesy tmealrwan@ralsmt)hilméeﬂ ichﬁ‘@c@Z oullioppsocesadoyisan

be oL Rt Rl pBER %6 5 6™ Caccording to a

s dgoalty, énwildberentierstdod ﬂwaémarmvenmtepﬁ Insnadegyt Editedto a
o that it can
onLIREEGEEE) S Pod BT 3l R ATHRES 1o
sem conductor on insul ator substrate. In thi s case,
the treatnment step is designed to restore a surface
condition conpatible with



5 nol ecul ar bondi ng (which typically requires a
surface roughness less than 5 angstrons RVMS). During
this recycling treatnment Stﬁf t he amount of materi al
renmoved within the thickness” of the recycled substrate
must be limted to I ess than 10 m crons so that the
thi ckness of the final Se0Ol wafer (after recycling)
remains within the inmposegiAfmskness ranges (typically
+110 microns for a 775 10 micron wafer). In the
context of this second enbodi nent, greater freedomis

1. Wr%!h@@ %ﬁ@r%ihg h@@n‘ﬁdbﬂhﬁ&o%n Fﬁﬁﬁﬁ@ﬁ' ‘s@lﬁkﬁuﬂéhﬁ@ &ﬁ{brﬁ%g

done during the recycling treatnent. The size and
JRIR¥IFING adonoreubstiats Ha h@\aﬁ@arﬂrst9@5§tyroéwecafwwlq%9§&a
| br@blﬁﬁl@ ddmﬁﬂétlr@rlaﬁﬁ%ﬁit@ﬂ é bt 6f atsﬁﬁ’aéé &the 38961' substrate (1);

substrate. her ef or e, OSSI le to use substrates

waheh aas@faﬂedlfr% .svw%awwa&]@)t whereine g paeviding the Hghlating
t ta@eﬂ-@o#%m&h&suﬁ&cmel dbnbhgubswaté el) el ok ﬁ'k‘?‘ee{sECH size of

exanple nore than 1.5 COP/cnR or even nore than
s EeRCYHVEESf or a 300 nm wafer is equival ent to

mfa%sfehﬂ{g JaOQthofaySNQmO 2@k %Psacrn%spﬁﬁbtstryt%l J to a support

ovi ousl |S|nvent|on|5|n no way limte

ﬁﬁk?.ﬁﬂ"%ét) yitgdg inpylatnglayer (@p) rewded H‘erﬂiﬁt‘“’?% §@d
Slltihg dhd MrahbRrdfttnito1dyEr RED)CRP pdluRe Othe FHSH BSnéi?nUf ¢&kancy

variants or nodifications. In particul ar
nEkERES B Spend gB8tivat e, the donor substrate is

chalactatizall Vinf eHatBfle Dite Ust bREidhgs iahl ﬁf\@[ilatnﬁtg%yer ﬁ,O) comprises
Furthernore, the invention is not limted t

pra\aptpg n@y ﬂxbgﬁ% Qarrﬁmlay%n(% do k& dn \;aopqqctaWht Kyﬁetr@'fsferred thin

laydro@b), Pedid 'oﬂﬁ;eﬂf B&@ISH laydP iititg! Miffudibn \WF lokydh towards the thin
understood that the inventionis in no way limted to

layer duiins thegU4EP9di aneter, and is applicable to all wafer
dianeters. 19 CLAIMS 1. A method for formng a

nm conductor on inpsulator structure risj
dﬁ%\V‘P %OE"%%Fa%Bst‘“ﬁ?{%n(ﬁﬁ "I’?&Qﬁ’héaféef i:"rYgP (@eﬁs "P‘“ded
befbre\RE BEGSferfihy Bf Bethin i@Jepvi di ng an insul ating |ayer
(30) on a one of: a surface of the donor substrate

(1); and a surface of a support substrate (2),
3.Wiethed NaccbidithgdfooWiaih Mg vinkeeih NBetkRbi 6T0prbadiag dr3hsulRfing layer

urface of the. donor substrat 1), does not
(abh EirEgs SOfpoRss PTG oA pven (B MBS petaggn the
suppbhigtibbteater(2 20q the emgelneba}ﬁaomyéwfmstwtr@t tds |rtsﬂggglg layer
ort s trate._ W I nsul at 1 n
(B Gimiriss® bRl BE ey St afatd o Poget b B BRI  og
thin layer (10) to reduce the first density of vacancy

4.C!l/lg§’1togr§’ccto=9d|n% ? capnq qenherel}g the buried layer (3) is provided on the
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.

6. Method according to claim 3, wherein the buried layer (3) is provided by

deposition on the support substrate (2) surface.



characterized in that the step of providing an

i nsul ating layer (30) conprises providing an oxygen
barrier layer (4) to be in ﬁ?ntact with the
transferred thin | ayer (10)9 said oxygen barrier |ayer
limting diffusion of oxygen towards the thin |ayer
during the curing. 2. Method according to claiml,

7.VinEtheH ORI MO aRy RAErdfedlai@Y£6. (whirdis tid @yydtedbarrier layer
efore the transferring

be . € of the thin |ayer. = 3. N%thgg
(4hiscBroNidRg Arothel Riirigd1aysiny Srovidaske ot SUpPYSE Bhstrity(Znand
thé Nhial RyeM¢1d) A% efar{sBhed f#binNele BONE sUiRFatRr P sHOEh& oxygen

buried’ | ayer (3) to be interposed between the support
bagiigidayea(d- (2) and the oxygen barrier |ayer (4), so

that the insulating |layer (30) conprises both the

buried-layer (3) and the oxy%en barrier,laégr %f). 4.

8. Ndethed ascesingi igcleld & aherst g oxvgen paraeh aveedt)| igyRipvided
or({Bk dofodiuirsted1psurabe. support substrate (2) surface.

5. Method according to claim3, wherein the buried

| ayer (3) is provided by thermal oxidizing of the
0. SWRPINSd  Soebliig@tts CRIm SBI fedein he NBlyBOS B&eier dapd (@) is

claim3, wherein the buried layer (3) |s provided by
e paRinen i ibe i (BPE OHaRE FiRPBrebSedips ace. 20

7. Method according to any one of clains 4-6, wherein

t he oxygen barrier |ayer (4) is provided on_the buried
14 ey Sooprg toaan S, Painss Bt 63 ) ol onto
thé BEppdH subsaxersutfaéd. is transferred fromthe donor

substrate (1) onto the oxygen barrier |ayer (4). 8.

Met hod according to claim3, wherein the oxygen
1 hanéthed dcddt@ing(td) cibif B Anbead tNbimel B9B0(3)SyhsbviédEon the

&1€ Burface. 9. Method according to claim®6, wherein
OXYHEN BRVGERYEHAri er | ayer (4) is transferred toget her

with the thin |layer onto the support substrate. 10.

Met hod according to. claim9, wherein the huried | ayer
1330 csorcings o st fePReTSONE Sbtben GRESS iRen(d Shd the
butitd IbRrh@Y afe e@hsieRgd ttogath@l Wit theMiren adyer t(ne) bitbitad support

Iayer (3) is provided on the oxygen barrier |ayer (4).
supstratfn hod according to claim9, wherein the oxygen

barrier layer (4) and the buried layer (3) are

ransferred together with the. thin layer (1 onto the
1 gt afbudindia sy Shent ABIEt ANAGeTG e Rider Bamier
lagdrai e plovidbd Whaspesiiing Bailiesy ofidedaydri er | ayer (4) is

provi ded by depositing a silicon nitride |layer. 14.

Met hod according to claim 13, wherein the deposition
14. sMagtddoragestdiny B agaim BahameedinChrasni depbsiapois  performed by

PIZSRS Erhia o EEERVEY 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
transfer.



15. Method according to any one of the clains 1-14,
wherein the curing is performed by applying a thernal
annealing to the structure 0) obtained after
transfer. 21 16. Method ording to claiml1l5,
wherein the thermal annealing is perforned under a
non- oxi di zi ng at nosphere. 17. Method according to
16! l@élﬁb&ﬁaccmge kd) cldif 14)efRBrLinAHCRlekM8l hfndRhd G5 Befformed
under an at nosphere cont'ai ni ng pure hydrogen, pure
ur&egarﬁwmoxm'ﬁmtm%preﬁrehydr ogen and argon. 18. Method
according to claim17, wherein the thermal annealing
is arapid thermal processing (RTP), or is perforned
173 Methpédirasgewling 1o claypt Ho awbgretsr Hien e[raalca@'aqahg@ is performed
uﬁ@é?fﬁi Dtrh BSHHRE TR aidg §RUrk Ny drSgch, SIROT ALBY &NBERikRS of
perforned under an atnbsphere contai ning hydrogen and
hysyeges@d@rgen. aci d.  20. Met hod according to any one of
the clainms 1-19, which further conprises providing a
zone of weakness (60) in the donor substrate (1) to
18 efpthedaageeuding dp daimchimeMberedr thenhéharmiah anagaling( isop rapid
thér‘?né?%récé@élﬁg? G;ETF%dor lg%gﬁbr%é&ntarf@m@%]or substrate (1),
Insulating Tayer (30) and support substrate (2)
toget her, and det ach| ng the donor substrate at the
1% Q&S a‘é@&ﬁmﬁst% Q&R 16, GherelBin2OtheAR A0k THAENd B &Wnoothing
one of claims 1-20, wherein the donor substrate Is
amgalingd  pereringd ngméﬁr. Aot afMAGIPhRES pioniaining  heERgeNof and
hy@hdhﬁﬁgtacg 75 mimn. 22. Method according to claim
1, wherein the donor substrate has a first density of
vacanC| es larger than 0.14 pmthat is |ess than

2. Iﬂé{hBHQacc%Ftﬁhg?‘fté ea[nyCHI'ié 3 th@ecléuﬁén$f1©r rvﬂﬁ’cH Wer Qﬁ)nﬂ)nses
second density of 0.0 1c

Pravdige i Agne of &eakraﬁsm(ﬁomm %Ortqliéuéﬁﬁfﬁi? éh&ﬂ?fﬁﬁea Hews! of
detadnfiet f@lecnéltw @J né@@at%%eeﬁaﬂuﬁér@&f cohbihify BRMddR substrate

(1tvzjreater ) and after curing the transferred
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- 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. Method 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 /om? 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 focm? or less.
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24. The method of claim 1, which further comprises detaching an additional thin

layer from the donor substrate for forming circuitry therein.



