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| MPROVED PROCESS FOR TRANSFER OF A THIN LAYER FORMED

I N A SUBSTRATE W TH VACANCY CLUSTERS BACKGROUND OF THE
WORMBNFIIIN The general field is in the field oPCT/IB2006/003972

sem conduct or processes andimaterials. The particul ar

fields of application relates to

IMPEGY 'gﬂrﬁﬁéﬁﬁsé’ﬁdé‘?%@ﬁ;g@ e ?hmﬁgﬁéwl REEHF A

sem condu@UBSTRATE WHER. VADANDYCECRUSTERSNt | on
relates to processes for formng structures by
transferring of a thin |ayer of sem conducting
material froma donor substrate to a support
substrate. One field of applicationis in the field of
BACKEROLOMA Qff dHEOINVENTIQNor (Sed) structures, for

anple silicon. on i lator .(S structures hat, .
T arer g R ircbe B of SamiSaplieid wSpes and Widterials.
The PafEdulamifiids OBt | dplidatoR PraIgeCth ORkRficorRRitor-on-insulator
Sstructures are forned to include an insulating |ayer
materialg endeinpsevemwentsant therproagesingspeeds eficianeyc and uaualify of
. rd al support substrate. SMART CUT(tn) type
semi ?@8@28@%&3% exanpl e of a process of this type.

P
Thes eredcht casasiororelatond pwcabsdéedot fermihg structures by
enbodi ments of the present |nvention. Prodégcti on of an

fransfegeg et f deinUA¥en & sNicRBdSRINeTMES (! 1o Shgtrate to
a supPBH Sidlo ORD BRILY AppKis iR (HEWERL BP Sefthd i on
insulaten(8e@l stroeturss, fof examplei silicn alvimsulaoab O tstruaturhsuthat

.any gromh defects in the formof vacan cluster.s
provn(fq(na%wc%?si r%cﬁaﬂcea%\s %ﬁi}a?iﬂs QTyi ﬁ%lcgén'lgért ioptigs pnd
optoetédthics! NSeOl &sikitbes§ aMGBRAYd ClouFhdiGe | dn LiRGuIKahy MRyer

of the donor substrate may generate defects for which

insertedebatwveen iasthiralayer magenot asemicendustisgdnateial andra support

l.ave hhal . S re. | 1] .
subst L SR T80 Yo% aBhb B4 2B o HY8 T WS of s
type. Th@BO Pedtedses kBfrebpord RP bt ie2rt sbmiehembedimetits of the present
) that includes one of these defects will not be
invenfigRr abl e. The presence of these through defects is

re t, & | it

S SR o AP AOF FUERE usi] 1 SYRR, BAFTM tréoss and

particsitariycanu SeOl Blreckirerire which the thirs &ayier é padicularly 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 resulting "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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m nimze the presence of these through defects.
Qoviously, it will be understood that the probl em of

weuals/def7ect s is particularly inmportant if thePCT/IB2006/003972

t hi ckness of thethin layer 2s "thin" such that the
size of vacancy clusters are significant in conparison

thin Iq&%rtlpe"tﬁm'céﬂbﬂs a‘?fthfehglfzﬁaéﬁerv céﬁfeye ﬁls‘ﬂéﬂsogref %gniﬁcant in

ing the nu er of rou In a
compagigesttodhe thiokhdssadf thatayeeen frequently used in the

&g soltiongpr tbeqhan gberel HithedebBil aened] udfirate

and tha és baRnl ﬁlédde%kly%%@étlﬁ He& phst |%yt8'tﬁsé| érV lnft%'l gBSstRite with a

Ing 1nto an ingot obtal ned rocess
very h(gﬁzamhlradibgtaphmmmalrh}gandhanmgcﬂl Icwdensltyeo PSng speed
{ .
R tite et SRty il R e T el Brained by

the szwr%ce@@ (Cabémhralsks pogignt @thrbho@ér"ﬂﬁi pOfin ddsand the
ypically formed by cutting an ingot obtained by the

mgot-@hn@zr@ﬁ pEnvides puneansgior sedueing tie AHgNi ol vapaaey Fluster

type d%ﬁ%’c% nghl(g% ﬁﬂ*} Hﬁt?eﬁ;s]uﬁgﬁlafgg\(vﬂﬂretlhg%ﬂf) t(%@?% g%é%ﬁwl offied

by cutﬁw?\larﬂni’g\;gt obtgméd b%/ mg@m (@h%)dﬁalﬁki btl]lﬁdg) probbes zmstng very
a t

Specifipullse Co9y11ions Bada ARG IR iR, Vel oW dling WG Siso

de&grﬁa%é“ﬂ&eﬂ%ebﬁ(arﬁé "‘9}357 SRR PRI ft@%b?e{ni‘n %Hdt'tﬁ&sepél%ﬁ@é" $Pthe art

onpar ati vel'y nore vacancy clusters and are
call a Near Pedieet Coystaldiiedd the vbey ion\cnmmber bf defactsh t he

@Q%tﬁtgggorrgpmfg% 1{95 %ﬁ‘? rrgiﬂtoétﬁg ?ja‘%}!{ %ﬂy{:l’e:%%d/cgrs%%tler
puIlmg%FﬁiHé‘s%es %a’%\étbﬁrﬁ@érﬁtl‘bél%ﬁcﬁé‘rewa@éﬁcv Agstard\aad are ftlﬁ@x@fore

stal obtai ned Slow Pull" type ulllnlg
consmheredtt@ bf mr:@swatlhlanmﬂw Qwerﬁmstﬁalma lmnoyssﬂdmtargehap@ tion

fitds (%Rl oBlcec ISP APIOFBRIET ) 5o ops larger
Eharex@nmplemd rsudsBaR fomdedinipy ecuttved e Meah Rerfaot f Gogstal
area of 660 _cnR2 _allowing for a 5 mﬂié(ﬁ(t:?ls#ﬁal on_are

obtaingdduna "VRE SiemePyll" typapiing @*eﬁ" {/ateé)f RS SN ine il
wpicali e AERAGALRID PRy B0 cbdrto0sseg o075

COPsfan® (aquigalent o d30 GORS0 (G@Pgelargératha(m 0. 1@m Het aeHH) mm

. d 4.5 COD /cnR | 100 3000
ciarmefr; waer, Wi S0S4T#HA AFEh o OnfT ARG et B ipn exciusion

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

It will be noted that the ingot-cooling rate during
pulling is another factor that will influence the
wonrywstiadl7egr aphi ¢ quality. I ndeed a hi gh cool i RQTAB1066/003972
(pulling designated as "Fass Cool") is acconpani ed by

an increase in the density of defects. Therefore a

Cool"fggvg @gft‘q@bi‘saiaﬁb%dl Fé‘orﬁHéﬁblEgmﬁm I Qg)%%eebbﬁh&\%l?ﬁy in the

type pulling s also in atib
applidaﬁpnsﬁiewsccofrtherpaesﬁrﬂ inventibe. application fields of the

f .
TheroguethrepinaeBoy it ey ¥ali (FaCPatect Grdtal yitn
almosPHBSCOPSBRRfedpls ¢ 87 "Wy SIS uIP4pe pbbﬁﬁg% RUSibhifieantly

'S shgmfl cantly |l ower than the production efficrency
lower ghag ubst pradestions iefficienayp bt subsigaies wsisg esimpler| angjor faster

punGHRSEIES TIBEGEHIHE RN o8 oo SRRt L5 Uen

Slow P’@IIIT itgse pullingexspeasicviarly idxpensive; iits ¢duiss tikips epditally36066
eater than the cost of substrates obtai ned by
great%rttaﬁaélae cest gfipubstigtesiqbtajned hystapday CAUlling: has al so

RS 158 GREST Enatty £38 MBI RErPRipeestio LECR! yjously heat

treatedrstamdardadubstrate toateeuce the puaciity of {COPspks ag lrahalsmbstrate
t t . Ho t f h h

in & pocaReEhmakhan SQL PeReioon i, the Ba8 RtRLChduPe s

heat thd¥nieit i2RSt atRPRIbHCThif tréé‘l%érﬂ'ﬁrbér'ﬁe§ m&nﬁé&e bﬁﬂiertles

I n partl cular 1 ncreases its surface rou ness) such
of thet inéftal mubstrates (anshiropatiiculdurinergases disnguridce: rasighness)asuch

it S, S R, hFABEL 6 AL SR g

substRfté Yad palRailarly’ @&jra@atiort anNtreebetidihg quality). Furfiesrioreethis
defects or oxygen precipitates that could con&aom se
§

previqusc yxet nijeaimeie Cani gpRfratub liP alive’t Hpe | 4efgsipalory oxygen
. | 0 r

oreciefh, hee NFEGRHSH T, HHBRIBGPGE e, HDIAERNSR tat i

usuallyemedqnduSlva'SOwK:Wliweprdidmsas& gnee has proposed in

US 2006/ 0172508 t hods for f or nductor 0
IS tAed: 6 raRrpue E &/ ECRRC S S Chgiaster s (f e hgudigor
structﬁrés' fid agﬁgﬁéé WalproRSRRCH 195 YHI0BI 72508/ AXINSEd forfdfming
wherein a ayer Is transferred fromthe donor

a sermcmm:tumreom maulaiosalpmiute sum Ml@rataedcmm aubstratealn@\fm @elirst
| ayer i,s ,cured to ns i t.

denS| % ucggs“tegs S prbrl)v ngetng] g, hlr\1, %yaerrdg transferred
from lﬁbL@érﬁJ’rSsubstrate to the support substrate and the transferred thin layer

is cured to reduce the first density of vacancy clusters to a second 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 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 particular, curing of the transferred thin |ayer
can include applying a thermal annealing to the
wennusgsurre. The net hods of US 2006/ 0172508 not aOTAB2006/003972
all ow reducing the price cost of substrates nade by
transfer of a thin |ayer of sem conducting materi al
if & i
more KB R e et S0 PRI MRRERIR R D8N Ta g pertect
crystat,paa SMART ﬁUTWeEypettﬂwdﬁarcpfroctﬁsz Q0dE OnFint08ing raa@1yetalllne

e} T2 0k S3BUEE FVC SoESGH, Gn v
encomﬁﬁérﬁfg} Iahg b@ﬁdﬁn@h@r redsicing tpve %ﬁbbferﬂé/ I@@u@éﬂﬂ 9sé Qf the

tain a near é@r ect “crystal, in a tm type
prewqusd]mténeapnente hnwnelreemtmnﬁdaabﬂv@g a cryst aI l'ine

B 86 Jp bl Pt B4 reSREE BbbRBih K Moy thet e
curdeQHé@l Dgpicdlly’ £ eerinal Garineping@r sithemettidsest U$ 2006/0172508
the previous heat treatnent techni que nentioned above.

can hagmeedaintifatationsnt ors of the present application have

RN 5 VEREnEY c o 8178 cVRC it DAY betwoen 2
few huadrtedsrarid gifewt thonsandsypli Aadstyoms hehichcianey walls sire coated
. it ith_ si i bet fe
by & B e sxiea kA IGR RIS TaRq: ParaSsali ibefoetne
therm‘é[ﬁéhﬁeéift@c%ﬁé %ﬁrlﬁéj s?ed SArbé effbe@pe. O0xi de film And
hi's coa be di ssol ved before the thernal

Buheiaapm;ared thatethmthan@mataepeam pé treef fcugng \séep Bas a side

oo QB8R 6 b bAoA AL v R Mar Ao .08 pobfor
the tHI GRS, FRASKRN tHidthéimal Narirailidg hby Wausteokytjen, |na)p%rrt|cular
I ndeed the thernmal annealing nmay cause oxygen,

OXYQ%F)EQS@@F wltmge@nnwlegregnbuwd Havet (fer ingance |3f1§'“6‘m jqxige
e C I

Iayer)t ol “Ulfcfj&gﬁo &oW?ﬂ%aﬁ%agll@? &) rﬁ:'ldr s %p%%?otayﬁ{e) {nr?%grvgévl% 13115918
vacarm:fy diletersacancy cl ust ers In add| tion to a possible

ni.ng of the t this diffusi f. oxygen
%‘F'PR&QI%PO%‘%WGJH G, e heuhins (FYeRyBIS diHRiRRd Brgen,

faft ¢ t

n pa*“??ect XdoR of F thicR RuE oI BVfse f?S%g’r‘ié*;e thin layer
may relduse dhe difectivenesst obthe dissoIgticn®s/the ¥28a8cy clusters by the

methods of US 2006/0172508.

Therefore it would be beneficial to provide improved methods with more

Tﬂ_j

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.
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Therefore it would be beneficial to provide inproved
met hods with nore effective vacancy clusters

wdizemsasut’s on, at | east, for exanple, for form RQTEBI0N6/003972

structures having inproved slefect characteristics and
processi ng efficiencies. SUMARY OF THE | NVENTION In

G %{‘Iﬂ r%;h%f rfau%ﬁ)rof)nt fﬁ%u%ﬂ@rs%ﬂ{lcture can be

| nvent| on, m ng semi conductor on
provideds lfbnataxanqile u@t wrhdsh mwomrlsqumj haamayfitétm&r_taifs of

di s qutlon characteristics, adstructu.re |neqr.
vacangy GRHIRES FouBRaed, e isyiibg RYRE I AROYDESs G Timdeet is
transf?ﬁ'&!i GRA liﬁé Horf? édb%%?é & aSslippdrt! 5ebSpdte BRIt 1KY iifkRfting

or exanple, in which a donor substrate having a first
layer tremson,ythef transfened Hindayergsi cs_urpd doireduce dheiffistudemsitygof

vl T SABra L0, B TG SA, e

contabigith &ié fankRYRSd thielBen.is brevidedas frairt etthehihsulbtiyglayer,
is cured to reduce the first density of vacancy

said @rgenebarries layee dipiting «iysign qn@X}&%WﬁSbﬁ\@r thip layer
e be in contact with the transferred thin |ayer
du“nqg}\épcguo@gded as part of the insulating |ayer, said
Ty dellowing igivess 4 dHgtest sdme prefgrrad folul sidblimdétivx ggeects of the
towards the thin layer during the curing. The
inven§d):| owi ng gives a |ist of some preferred but not

- th+ i Pay%? F&%ﬁ%%tffof e ok%@ﬁ”b'a%r myéN&hb rb%é}’/béh'b'é}rler

ayer c nS|sts 0 e oxygen barrier layéer, thé oxyge
layer bamgl provicege befose repnsifervorl dok Idehor subsiatef sturfanﬁ: tafieon the

bstrate surface, or on the support substrate
supptgﬁg?b;&rg& SUfRE st ep of providing an insulating | ayer

- thé gtdgher pmﬁ? %ﬂslnﬁﬂ@ﬁhgllé%r&uhhérl esmpAseEs pidvidiRg a buried
i nt er posed between the support substrate and the

layer é@()}l@emt@’@pﬁﬁdrbfﬁa@@ﬂ theosuppart sHeslrateuand ithg axygen barrier
Iayer,%§y'¥§?f_ t?\%s’lpg&l'é\ﬂnéh% | ng?qqlseg%%”th ﬁ{bdbﬁlj”%j %)(/ ﬁﬂzﬁé bk§den

€ 1 nsul’a ayer 1's provi

barrieslgyeprt substrate surface; - the insulating layer is

- thé’ [n%\pﬁlgﬁd{c&% IgyelI |rs],eprr(r)r\1/i||de8)8ndt. éiSrL]l pglf’t stugstrat%pg T atceSUbSt rate

- the insulating layer is provided by thermal oxidizing of the support substrate
surface;

- 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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- the insulating layer is provided by deposition on
the support substrate surface; - the oxygen barrier
wOaymrosige provi ded on the insulating | ayer proPCugB20061003972
the support substrate, and t¢he thin layer is
transferred fromthe donor substrate onto the oxygen
r ver: - 4 . i i i .
- g BT eF i P AR BRI oF e, PUES b oBEN A ith
thethhﬂﬁ?@rémnﬁheeabpomeﬁbswgbther with the thin layer onto
t he support substrate; - the insulating |layer is
- thepyyaeebRiit Behs RIRYsG Y% presingas]Eoadtifioe CE
- the ”ﬂlét)é‘éiti&g 'i@yeérfb é’doﬁgd?‘i’aéiﬂat I H2REEEN BREhicaI Vapor
ayer;- the oxygen barrier layer and the insulating
Depositiger are transferred together with the thin | ayer
onto. the su

ort substrate; - th b [ I
- th SungyiSaBerTeRer s PoPipGaasihertiiph sfEriiod th i, stitcilre
obtairidiEafitReristdron i s perfornmed by Plasma Enhanced
Chem cal Vapor Deposition; - the curing is perforned

- thejherpsl gnngalisng Ingrararmednnger AarboxXidizing alieesphere;
- g PP be SRS e, b ARgE L g pure

hydrobBR! plire /506 ak iarrﬁixi(tjmeﬂffﬂfydrom amtlergomn at mospher e f
cont ai ni ng pure,  hydraogen, pure argon m xture o .
- the R ANARAING Soh ranid thamal erosasiinERT T h " 1S PRTPRPY in
afurn%a@@r mal processing (RTP), or is perfornmed in a
urhace; - the thermal annealing is a snoothing
- thantreahibhgampediogmisi ainsimpothingit anratiage peviormedi ngder an

hyd d hl or | id - th thod furth
atmogRligss Lo IRG Iy IRe L FbRutor R atE s T the donor
- th% Yhsthoat Rirther ct%frﬁmsetshgrdvtmﬁg lzay6he tof Reakmadts fretie donor

onbi ning the donor substrate, oxygen barrier Ia%“g],
substratg utoatdefige| theerthiandaysiipiiorie diansiersat cogdineg @onor

sunstSbaEHGER SUE I, BBATE A m)Y SubROf ShstER Bt
and defthingthewddrest sabsiateddtehezoad 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?, 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 transferred 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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| east 0.75 mimin; - the donor substrate has a first
density of vacancies larger than 0.14 mmthat is | ess
woOhes/080104 /cn2, and after curing the transfer Pet/IBaY&003972
as a second density of 0.07% /cn2 or less; - the donor
substrate has a first density of vacancies |arger than

5/ '
Fratleh ) o iRt APk Syl Md /Ayt W be
appar/ecrlrﬁromm the $ellowing hadetaiidh ad s€niptidme takenmin iceoapindtioaotitn the
tional thin.layer fromthe donor substrate for

aCCO'T‘B?"r‘N'H%dE%W'@Q?t’? WHHEr ei n: BRI EF DESCRI PTI ON OF THE

DRAMSGSTRat Ur’egﬁeégntt Qfep'snbﬁné'%t ehBodRatite of aé‘dmethod
varr ous advantages w || be apparent fromthe f ol I om ng

deacgording de she iimieintion, wimeeenn,r beform rransﬁer of; the thintlager, the

dr awi n whic igures la-1f
" RO TE A ApE R B L BaR subrhE S facthalii she oxvgen
' aq&a&ndr |@ger i@ grogided\dnthedbnonBabstrate soefaeee transfer
of the thin layer, the buried | ayer is provrded on the

- sufjgmees 20086 frepriesentstense Of angecord pedimsntreflep method
! aé’c%ﬁrdrﬁ 0 3I¥e mn‘?gnhm Féérqolr)e P@ﬁ%ﬁ@l‘e? g?glﬁ}%ﬁﬁ nI%%er, the

gures represe a Ssecon

ofbwreddayr@dsqumddd on the sﬁrbportwbeﬁrétersurfdmer end the oxygen
b ore transfer of thetgh% a}% the buried layer is
e s

r'%%'ay%hlstmevesewﬂ*e urface, and the
- W&bﬁé@f Feuesit bepBT 8 iGHir ner‘n'fb%dpﬂéhte%f' éyﬁ{e-thod

I gures 3a- 3 represent st eps o hird enbodi nent
ofa@orchngrwtlaearmamtrpg, whetdie, befomwtranaferwrﬁéln@rtlmn layer, the

bef t f th I th

" 88 SRR, Brel s, e Bngfé Sopot BEp SR TurL 4 tre
t Nsurfdrlagsk isr6vided obltBdiokoge® Bakre® |ayergen bar ri er

| ayer. TAI LLED DESCRI PTI OF PREF RRED EVMBODI MVENTS

The present invention relates to pr ocesses for formng

DR R RPTIONUL e EREET EROBIVERT,

FHaRreS&A(ihvgntlorpeelates s fpesceazses dsisforming a\ﬁsenhcdr’it&rctor on
insular{gri’ Qtrl?ct:ts eS. I%rs%mngnetn%lg)ondei%ents 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 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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below. In a SMART CUT(tm type transfer process, and
wth reference to the different figures, a donor
weubmiosat’e 1 nade of a semi conducting materi al PETAB2006/003972
which the thin layer 10 is g$ornmed is exposed to
i npl antation of species (represented by arrows 6) to
a 0 thig
THE"s5nEe S5 e PERERETRYOMAN " 5; Sl (S L RT, B, U
2006/(1)1725@319Ih pdmtlcblat'hme d‘phamsalbstca‘[ewammamm:essatllyeimrmed by

brought into intimate tact th . a or ubstrat.e,
cutting a"rH@%l"o 2UBEPF Aaeck GTYRIAl el BN {’ﬁ et frystal’)
ob’ralrféf @\?’F’uﬂ")ﬂfge{ ?gﬁﬂl;ll'xﬁtﬂ OR tRechn@hnt hr‘?’[l‘i’é’%@i‘ﬁex’t of

bei erred onto the support
one adubs’tag&bestelmbtmllmeﬂ‘ib,eﬂ'tehdwncbrawstlme mntbﬁef@mrpﬁd)bv cutting

t t.
an ingol &R <efiandUeiBe Tastee Bt o Phtithed BitifineBrentino vagapey
cluste?® ithhgh BVERGELsise! Rsis! thiaf - thE @ve R eeHize O dlteRY eesit in a
invention is simlar to the one of US 2006/ 0172508. In

near mrfeqt subsiratetfaemed hyrcuslingsan ingstiobtained Ry gowrpuling.

e e

invenﬁib@\&oﬁtﬁrlsesta/@ﬁlo%t@pllfbr peepdtatiomef thatdaroy, substrate which
cont ext of one advant ageouseﬁn‘oo i ment,. the don

includesai oReEAtomh i &3ksy ABINEYT LSEMiGP 'ﬂ@dvat?rﬂa?rbv pulling
creatlﬁgma%‘éﬂg)‘f'Q:'iué?grs”ﬁﬁtﬁréﬁlavfe e 5eOREaItASA tAY . Mr% «ggsize of

eat1ng vacancy clusters Wwth an average size
clusterd gpresémt aver agar q@@rbod)fcryd;iabto@rta;npd el refow rplaillm@aand an

erfect substrate forned cutti an i.n alned
operaifh,t oyl Bl 1 coorkirc srbsiier it GG Hhcti'Bifle BUIMG" Foce
mentlsﬁé@%lbav@mastthé d@v@ﬁéijé tih'?a@ﬂr@' hBBvés é)lb%n'sﬂiéecfﬁrhﬁéred with
nprises a prior ste preparation of the donor

the "\@mal@\mPeJllmnﬁwpulhag se@m@}pem tyoe af pulineemedeiingades
2 fosf 72 PGB sl Sl Bt Lt P R el 2 o

DefectiCrgstafl orlauaiystas canaﬁaHStamdaad Mrpstaper f ect cryst aI
obt ai ned by slow pulling, and ap operation tqo cut out

ﬁﬁeo@m)rtos%@t@%\fa@tagﬁqqﬁ @m%menﬁheﬂraaren. ﬁ@p'ﬁ‘ﬂd@a” be
pertofRSS AR InERG0L RoRF AL ER BBy Ll Wtihac
This Wﬂd |dﬁgn|tr‘égenedammgepanhfemllttqlpetim quringi steprdudsich will be
descr 4o qufet@ﬁ,lllﬁ;gﬁ §p @gﬁs lerlahﬁ L@@fPasftro tﬂleitpagnstfé)rr&? ttr%inqa)"/’ler.
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 5*10" atoms 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 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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Defect Crystal” or a crystal called a "Standard
Crystal". According to one- advantageous enbodi nent,
wai2oesggerto dopi ng can be perfornmed when pul | i ngPCIEB2006/003972
i ngot fromwhich the donor gubstrate is obtained. This
type of nitrogen doping can facilitate the curing step

sorif s SESRITSITCHId MionSoeatonat o
figureni tir ogad dibei ngoméspdmjmgrgodeq@nptromiesofa &anL006/0172508.
Do SRS % bl ST Bl BB S5 e, BG83 or fot

puumgrr%t aﬁr@h chﬁf;beiQMéu ¢OPsNWHiIB 4 BuBSPAtB LUt AUt I8 GirPiigot
uring pu the ingot is adapted to introduce

obtaiied yea simmtglmg Bf 1a V&R stawmpudingnhas eyéaw clemsity of large

COPEEEIS b s R SBER SRS s GRS e

size &hPdensie) of CORINAHS $odid Wav, contrdll Swdrahé ingt cadlingnate
an ingot fornmed by standard CZ pul] | IF& The_ support

providematmeans efespniolingobessizs and sgnsity af RS hrr@p copling
of an@@%i@@ﬁcéﬂﬁe‘éﬁ% giidérg?’fs%%réé uncc%céqD y%? T‘rtr%géfects.

fon of densit S as
il the rrgmaa?rtcbra:rfdherdéslwpuonj ivegwillatise rarh axamp@obf a pulling

of sem conduc |n _ terl al accordl ? ?h éoro eI
creatingr YaGahe C a@ EN R q %ﬁa I@ e size of clusfers
presé"rﬁrrrﬁ S$RAPPERE f]‘jé?‘?%! gbr Qﬁarﬂplé-ﬁezt@@%@t]aﬂe@@/ﬁh a "Fast Pull"

D agranmatli ca ubstrate cut out In anlng
type pnlinag)nﬁd/vrlj)b%wmﬂraro@ddhat tmt pment imyentign is motghmited to this

pulini BB But R b 5 CREBIEHURY | IGGE A 0ar i ok, 2Bha

advarﬁtlébbbﬂﬂ h@san@' bm%?@n@dé Yeﬁfltrﬂ\g?\irgg §&P%ratd With an rmportant
contr ol ling speed provides a neans of

numbes ef .QEPIP$ r@tﬁmﬁ lg rrzcereaﬁr@r@eﬂ@ than pelliagbe obiain areasaygfect
iy trol over the ingot cooling rate provides a
c;rys'trneartr)sS{:r% "controlling the size and density of COPs.
Tirus, pfepsiratiorodfi thg suppant sutgtbte bylad@z "Fast Bull'eypé pullmg,

def ect s._but creases the enS|t of C
which) e SIGRERAEIN: 1G5 Eracaeiser gD B Vet Siqw TouE bipe pliing
provi§ELaRistiA suBsk el\}vi'ﬂga §Fi‘ ﬂ&tW@Féﬁ&l%’C@P‘sgters with an
average size of less than the size of clusters present

iithen rileaadoper fsebstrateyrstmbd(efhyr adasinpliling ityee dxaprocess (in
t Pull

oppogiaarS s febhaPut ANp L piokBErigh e brigt dotd purate
has rid’r’ beBh %uﬁ}ég{érgo‘lgreé’f% ,thBtiEo@ahdreasx iRNsied of thd CORKIBefore
transfer of the thin layer, the thin layer will not have COPs likely to generate
through defects 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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advant ageously to any pulling node resulting in a
substrate with an i nportant nunber of COPs, but that
woOomsmsel7econoni ¢ than pulling to obtai n a neaPCpnefoe€003972
crystal substrate. Thus, prleparation of the support
substrate by a CZ "Fast Pull" type puI ling, which is
HeHref 'lﬁamé ¥ohexe chﬁ%‘?(ﬁﬁg}’ %t '?s@blas Béﬁfa)fe Sé&%rﬁ%g' to the

type pulling, provides aninitial bStrate Wt
inventipgh andnisi osdesftoseeditl hePfarmation oﬂwﬂwrdogimrdesfad:ist tize edonor

suns{ig TRt Myt 68 B kY B o 55 T30 56 ation. =
basict dlaanihfearscRiadpsiRhiig gsthbﬁfnﬁési thdréssd e BBroSCBIFRChAE thus
to a steﬁ that could increase the size of the COPs

genergde dhreugh getddds. of the thin layer, the thin layer will

Wl SRRTEAIPR e 816148 NN EShite 4 50
type Bubsttatef ﬂ&t dpubl isabstraieeis typicallg nsubjeaibs tto ahermal bxidation

“only have smal | admttedly with a [ arge densit
beforg Haging exnoged |tpkmlaf1§@tleasg tSH?%‘Q@HOt‘T%memeI insulating Yayer

inserfc éﬁé\eﬁén%rtﬂé%ééﬁ”[ﬁ&trhﬁr?%ﬁ?'éhd HE's uﬁgbl‘f%g?@n?he

operati ons conventionally perforned
donocsmbstre)tet@gtmttqms@becnonmm snateridlcon ﬂm sadacd lo¢ the onor

T AT TR IR T —

the sBfle Sldiep &f @ﬁégbrﬂlﬂld@%tlﬁﬁﬂmbmﬁsgaeﬁeo)&d‘@bfocﬁjcé% Moreover, in
particul arl etching o I's of the COPs in all

its m@ter@qumymﬂélﬁae the neffend ebthexthewnalnexidatomis Secintegrate

volun BRIBE 55 950h o B8 THUL 9 81l

embo?ziu'heht at en iSeOlodulssiilzite cthedsibe fod TGO PS adsideincksasanyués te fhe
as an oxidation, a basic cleaning and a
them@ém&dﬁhﬁg) befarg trﬁa§fearrﬂfrtéﬁs@owes@sir@t%fth@@m@ugm thyaagh

defecgse BREAHR HBhSehoReHheCsfer ‘?18 ragena'ék a‘&g}g g&é‘% ynaeéntloned,

rocess 1s used conventiona
due te tbetfasit [mJ”IﬂIQ] thalamby geubsateatsmallsC% (©alrhgrespilgicisedye duch

d f b d .
that 3 belirETech oG SE P OES: e HaMebbYG Ot py i dges than
0. o1/¢rns elvhfsh afd |vélém§f<ﬁﬂy %%V@G@Iishﬁrg{é?'tﬁaﬁ YRS LA rihgoo

port substrate. The donor substrate oxidation step
mm w g6 rie sherdaek ohloxigtationeok ther dogonsubstrate dyafere transfer (or

more X e%@} ﬁ%ﬁ&% r?i@i&s‘g%er%‘ﬁé ‘Qﬁlatl S’ouciif:! n%%ggse THS S z'eZ of %fOPs

before the transfer), the COPs will usually not be large enough to form a through

defect immediately after the transfer.

In 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
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 submitting 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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the sane order of magnitude as the thickness of oxide
produced. Moreover, in its material consunption, the

wehbmmsoiob the thermal oxidation is to integraPeTABiONEIE3972

COPs that are then transfermed to the surface. Thus,
for a conventional enbodi nent of an Sed substrate,

the métﬂ]g’gﬁdﬂ @e‘?fd grie” i %%bﬂnéf‘%fﬁ?ﬁoﬂgﬁréé’sé B Sher sRbacancy

ransfer o nor substrate, thus
clustesapreisent intthesgiu ithéf layes after the transfer. On the

P Eon 1 B oSS SR S S gl
drawifJsSCit SR ﬁ)ré H6¢ed hat wfe@%cﬂ%?rﬂirﬁ%%eé‘ssbmloétrme whrch

arger than about 0.14 mis less t 0.01/cm 2 ,
|mplemrbnt$ha| stepoofil pedviting tan dnsylating dayench8, Baidgsien Bamprising

orvii i o B TBCEEEE n b Gin e et laer

10. generally the use of any operation that could increase

the size of COPs before the transfer), the S W | |
Aeerrring h@ofrrsb@ercan@@né!nf@lrgremeorlmemt% pf@ﬁ%ﬁ%ﬁ&@%‘ar the

step %Eﬁ)ﬂ/&dﬁi‘rﬁ aée@shﬁaftlg A XEFW?&% r &%Bﬁs%g%@\ﬁélm fa buried

_ te accor tot I nven
layer &6l berniergesed: setaveendhe Impbortrmlbrstrate:ﬂ anhlrthagjxygen barrler

def ect th t ub,
layer e 1AL 3P (Tealo0g Pyt A PR EEERE0L: i Birieebisyef e the
oxygehtl?artrérai%g&e& In particular, the insulating layer is

d conventionally as descri bed above by
Actording togansibed endrodinnest, rthednsdlating lawer Ik icabsistsnof the

orsoef b B o D EARE B ReRgRE s ensrr

on thé @ém@ub@,ﬁateaylﬁracséo BE ohthad sPPoOR lsubstratedsutfHcel. ncr ease
he size of vacancy cl usters%Present in the said thin

Aa%/shown rthﬁl@ﬁe@aﬂrée']fvﬁlmdw Zendl, iaeeerding o arfirshyand second
possrt‘%‘g r@{irﬁd&@ﬁ;@% Meebaﬁ&f’ ‘Eﬂ%‘?é |§%r8U| BH%% iSEIRbrért %ﬁBQﬂéfédZ

or M n tructure I"'enment’s
Thetmpiedf layep darmg‘oamwstarscué dei fogmiedyley tB@r:ma;Iad)ﬂdrztrrgothe

conpri sin ro [ [ I 4 tob
SuPPQT SR (A ihemaT Aandt Segatni n | ayer 10,
PREOpGidH I%)‘?erf kB ¢hn 5%606@ Pdr%etdh'bﬂlddéﬂ@gﬁbﬁe&ﬁsthe donor

presented ereafter, the step of providing an
substra’ns uFat Ergmbtey dhis3typeuott Hepositiorpcosiss bprradiei uging the Low

Pressure quemrcal Vapor Deposition (LPCVD) technique, for example at low
temperature and under an atmosphere containing the TEOS
(tetraethylorthosilicate Si(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 SizNy layer).
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| ayer 3 to be interposed between the support substrate
2 and the oxygen barrier |ayer 4, so that the
wonsoslaei7ag | ayer 30 conprises both the buri edPCaye1008003972
and the oxygen barrier |ayear 4. According to another
enbodi nent, the insulating | ayer 30 consists of the

WQR&NHQM fog’ftfd'e%%;éorf ‘éccél%l'lr?beﬂﬁ%%??%gfég&b?é eh®¥iment, the

bei ng provi & transfter on t onor substraté
buried dayerc: mayrbeppravidedsap thor sideudfthe adbaos subbstate 1Assbanen in

this @bgo, 1S Tt laven by rabapuned ety o e pupbdtt Sibstrate
surfafé Olﬁdé@@ A ol E)Qeﬁ A6 1S8R St rsabl%v?dedTBﬁ thBr d&brl %’crate
3 can for instance be forned %/Q her mal oxi di zi n(ﬂ@ e or

surfa@,@,pg@ras dapke riateepqsest hetweamithe Hurigdnyes vhsinda

3 can al so be forned by deposition on
SUbSt}% noﬁ?%dr%)ég? ate For exanple, this type of
dﬁﬂbl%l thirdreralsadicheh thedsuriesi lageit Bes ltiavg f?frﬁfe‘éiucble the oxygen
cal Vapor Deposition (LPCVD) technique, for

bame&mn 4 Taf iInstapcednpienasition. die danasitionrcan he siase using the
LPC\ES[? ?%%;rﬂgl)ﬁ‘éi)uhaér Eﬁ%@%ﬁﬁé@%&%hﬁﬁ;ﬂq‘ﬂﬁd rEe ?recmor as for

recursor, or a enperature
instarfeEnskow i &/@R066/089651under an at nosphere contai ni ng

s TS T AR SERond suhoclRRalk. o Biied lPr SalirosTed orto

the 099‘@4%3 bhirft 14yEFQ tHeeéJ)\ﬁbﬁP@f thisHiracCéAbB8inSRdistholimited

| ower tenperature than the LPCVD technique. The buried
to an gyide Iayele pusht a3l 20Hi@: laygr)s Wi sxtendsbia alittgpes ofidnsulting

ayerk, LG 85 RoRYY Ao SalTH B0 DB EB: VBl o
instarids eliarnone Ryiep bak|siliconatiride &y (Eu&ﬁ ds ef SisgJayer).
manuf acturing, for instance a dianond |ayer or a

dihs e@sess tawawlm%% .thez ditstn saeond gndNpirg zﬁf@,\md'm%ﬁ &huthe
invengﬁg‘;dé%yrrESﬁpﬁ?%g’E st@? %\ﬂ@lnbgar?o{(,yrq)érfjbgﬁﬁ d%/q& 4. which is

rovi
to beshtﬂp@éed bem(hammestw:rssferae@ thin |&iperetGeand rihé thiusieddager 3 in

.3 d d t t he
the S0 sEHEIUES 20 AinSd teh Hans o oEis OYS ek bETHaYaT 4fs more

preméély ‘ﬁﬁaode bfa I‘?ﬁé’déhglq‘i’a\igrg? bhewashRenHRediViR) @h&érrf & ?hatsé%ud

be i nterposed ween thé buried [fayer and t
layer écfnfms auberriest © axygsediffigjone 3d) .

In the first and third embodiments, the oxygen barrier layer 4 is 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 2c).

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 SizN4 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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In this third enbodi nent, the buried |layer 3 is thus
formed on the oxygen barrier |ayer 4, for instance by
wdepsdisei’on. The deposition can be made usi ng PO®ITRIBE/D3972
techni que under an at nosphese containing the TECS
precursor, as for instance shown in WO 2006/ 029651 .
t
this effbobffeitEnT ot Soaf 2, S PaRaR SRS HERRY Bnd fif MARiments
accorﬁimg towvme}xthe)bxygfersbaﬂmer tayeroaindrthe buiiedd lager Biare tnealde of

to an  oxi | ayer), but extends
the sarae Q"qte'f'@/lgg%r '&%al‘ﬁé QFFHI'FI Inﬂﬂg? no%/abl) y t hosex
ﬁpﬁo‘éﬁmu'léf”%ﬂh}’n ‘t!ﬂ?'@%ohfb%trkﬁ tlesevarlé’tﬁt 8 step of providing the

acturing, for iInstance a di anond [ayer or a
oxygesi bauien layer iddent aifier stepuof paeviding tes butigerlpyerr@ecan be

rocess cor to the econd..and .t
perforliit SFMARESLEYL s stotie Py B HeBEIBE Y slicbarige on
the sOppot HubStrafe RRE Bmbodeheh@ Y@ od, thehdéor subbsirate (third
I nter posed between the transferred thin |layer 10 and
embogingemn r$ce61atatp@roxygen hardestayer 4 and the duigddpyel Adarm a
sin bﬂgggf §ﬂgm{ - e oxygen barrier layer 4 is nore
g g né@ ¥8 ‘material having a | ow oxygen

Now Lrstwmhg tdmhengmerahaieseaptibm afethed SMARE €UT™ type
"barrier" gxy gen diffu Intheflr% and third

transf@ﬁtpaa?erﬁ@negcor yg%rpr%%rﬁde?mbamew P the dnepdanothe
suppdrf SuBGRAL | %?Bbéé’d fo im Iérnft%fcﬁl ﬁ?ecflég ??es%t&f‘gygé?rows

respectlve I'n the s con he ox
6 on figurdsetd, 29 end43d s agapieddiedcraate mewbakiness zcay@rﬁoswﬂhln its
thi kA%ﬁOVIded on the support substrate 2 (see figure 2c).
oxygen barrier layer 4 is for instance provided by

ﬂ%@é’ﬁﬁét'n@fhe{ DiderhBEdifsin S thatisuried lag rosltsaprbkmed on
buried | ayer 3 provided on the ﬁqp&ort substrate

the oxmgen degyter tayar Beprayigrss Abltgp %;ﬂompmbs‘mée 2 this

implaﬁ%'gﬁrb(f%%r kbeglr ayer?g rﬁiafg tﬁfoﬁéﬁgﬂglﬁacﬁ(&@) rlbﬁqu((—gjr-lt- g}&*&en
bamdmay%r}f(@ételfg]gurégwpﬂggm’rs ctafsgutthellttmedﬁmyehe} cgn act as a
mbodi nent has been di scusse evi ous ccordin
protegian: layeRelo; REieEl: they SUEpes af %otfg‘bﬁigﬁgf ss%’fsﬁ t?eoaxwg’&th the
'mp'aﬁ%ﬁbb% mzger 4. It is nentioned thatthis enmbodi ment

€ seen as a variant to the second and third
Mbonﬂlmgartbsoaecpvsblplg eonbddimient, heuchx yaydourtest dayar is thus

copolfBiEi e SR o BT Bk £ SR yer

and is then withdrawn after implantation before puiting the 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 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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In particular, within the context of this variant, the
step of providing the oxygen barrier layer 4 and the

weneqs/08617pr ovi di ng the buried | ayer 3 can be pectoB1oe6e003972

si mul t aneously, for instance by LPCVD deposition of
silicon nitride on the support substrate (second

than tﬁﬁjg%gh%g%ri tr%lt% flh%ehﬁgﬁéfeﬁHBS(Wh%'heth(et Fé)ﬁ& sypsrate has

€ oxX parri er

large Ubﬁedmr ITeté bmsehcé difo'fthrwgﬁl' rcwfecte ayethe( thrm; Uhydr isgdirectly
Now returning to the general descri ption of

relategﬁ@tmigbtgﬂl?w theonor sHR$ERepr ocess according to
?HE gpfn theer bSAteRIRP Q[EEmve% ﬁhﬁnfgl%% Poﬁarén!?&ewﬁw be

trate I's exposed to |np antation of species
adjust@damakrﬁa&f@ylayewsom&h @ thickheéspiokabaud 0. ol vandr gwye.
tedt create a kness., zone, 6Q. wi t.hi.n, its ..
ReffhiRa b IhaigRactan B PRESHR PRo8SR e Toe fivantopthe
donortahﬁi Qkﬁfo?ﬂsu@h%es?’afétr@rpyﬂoﬁﬁﬁt Rifo iriienes e@padtaseé &igures
| ayer provided on top of the donor substrate 2, this

1e, 2¢ rﬁﬂdﬁﬁehtamthﬁ depet isebstsaigl ig men@@achw @hghetlpuel of the
weallslcBol 0 Yot Bt e qROSIARL ! Sr by EEAeRBR qpio the

suppo&S s@bﬂféteet‘bt form ltiey ehint yer diteoh theesspiwdractibetratd@ (see
substrate on which the inplantatio

flgureﬁaé o¥foﬁfWg3ft) Yithibegbs4lptng l%«% i ‘H{%POSQHJ tV%P%hﬁ]ee%proﬂ
t
substtla‘i’é( ?hd th W&Hé Fe%olt?llﬁagéii/gpqpoe{t?\gjc\?ﬁ@ﬁﬁ ng'é’rf é?%ﬁrgtln in
contawwlﬂdtmwbnaméfeleedrth\lpllayarato on before putt| ng the donor
nt act

nd t he su port . trates int .th' h' d
BRGeia0-ent b8 EoItAaNLEy crouitd @ BRSHEF sifAtir bealmeht'to
elther4 m%baBF %dtﬁnfédérsokbghthteh%uﬁeﬁ‘élég B%Jgrﬁrldt@y@dntéct tigis is
buried layer 3 being provided after %ant ation on

particulady oaganiageous di thayzonetdf weakness iGdhtis tebteined by co-

i i RS e A B S5 g s

BRYE It & RRGIt®®Nt intBhasd ab i cdearbYhe facssm pf anel/donoptarer the
thin layer transfer techni ques may be used.

suppqrbsulheram&o benlaroyght |'ﬂt9t§§é‘FﬁFé rBaY gy eectbptore bringing the
surfadde/Rid Hifn¥ath HohEdct!diP8s 38 inforce the bonding energy. However,

such a cleaning treatment is suitable within the context of the invention only to
provide reduced etching of treated 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 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 etching 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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0.14 mm) provides a neans of transferring defect free
| ayers that are thinnerthan those that can
wonremiosiional | y be transferred (when the donor ®aQiaBI0as/E3972
has | arge defects). The preasence of "through" defects
in the thin layer is directly related to the size of

techr?hQDQ"y; !ﬁ(bp‘iib&tic%)m'{ sl_%élﬁﬁ,‘ §é}ﬁi%ona@&§%gtébets§§s’§ %@é@?ﬁa;@%ac et

I'S I nventi on, ant at | on para ers ma
al., inddieattoehkrsicahSotietyt Peotsfedingsayel. 200i £3y wehichisbewsséruofures

oonaB %4 eubofi ToRS4rEt o LS8 13, 1S (L5 LARH K Gfs00)
surfaé&gl support substrates are then brought into intimte

contact (see fi gures le, 2e and 3e), and the donor
duwilalae oeinpted dhatde chemmier! aeahwaicab stap ean baepplied to the

- 0 . ' h
sicolfHHRES Fvef ", & syifdos (fparelal sAEP RSl T shi "Bbper
bondiigin | ayer 10 on the support substrate 2 (see figures

f, . 2f d 3f ith the i | ati I 30 int sed
Siirifeen 2 oS Shplone Qs 2aR0LAePtE dherRIRSPES HERORHIG to
the ir/@48on e BAmbsSe s MY SSsRld SRk, fofHEin e vacancy
clusteranob€0Rs)i thiat are préserdppltlyé trgnafepieasiinin dayteir vid iTovis curing

step I ElT R SoBp TR IR aEera NS €nfl4n BHY eres PisTRipbly
befor8 BB RISEHIS tht dolR) FRRCasef theastkd8sECHts (for BRARDRESUW as

coi npl'antation, which in some cases can nhake the
sacrifigiglddidationaf the tkindayar).t i ve. Note that a treatnent

ZBisERAFE $hibefe BPRubRSeBOfTadln 7 BNELsBRd iprmed by
carryingesit kether@abanhngaling dfithe SutaeE Dbtdihed iafter s ®ansfer. This
contact so as to reinforce the bonding ene

: ragy.
step eRvEVES thestivm layes teansfersed fret endomnay %mat@& & fpe pupport
subsitdle oK e¥xan@ophe i nvention only to provide reduced

etching of treated faces, and therefore only having a
IGOP$ gaesenidnta tayeCORth adhicknesd bf/upttert gheganrse thied by

eon G LSRR €k b S S B8 s o
intersﬁnigélaébtﬁﬁ‘{ét preEBAt %W@%h#@@ﬁﬁe%ye&ﬂh@n%ﬁlé@?%(%B?ﬁiruction

y be controlled so that only a” snall anount _
of thet erysta) &l thieneORsowhishangee this eliminatednd~arhexample, this

a1 o o ARG MO S BT RPN P g B
redudii akrfospigereh aindt partietiily nghdett £n atmbagiesres bbhtafieg! argon
and/oar1 r%}d?ggclar?)gof the structure obtained after detachment may be a high
temperature RTP (Rapid Thermal Processing) annealing according to which the
structure obtained after the transfer is heat treated individually, or a thermal
annealing performed in a furnace in which different structures are treated 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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treatnment is limted (a few Angstrons per mnute) and
in this respect, the cleaning treatnent can be adapted
woaomrisgi7eause a snmal |l anmount of etching. As ceaTAB06/003972
cl eani ng and bondi ng of thaesupport and donor
substrates, reference can for instance be nmade to
in the%?néaeem%gtoéf beHe ‘di'® r%érattlﬁ’re (}We%ﬁr@m°@>énd 1200°C. for
Applicati or spec:| I ¢ sem conduct or processes", by
severa Rayrss andet aal atmaésphEre contaihiagi pute IBatrogey, pure argon or
hvd ?feedl ngs, Vol. 2001-3, which shows structures
yaroggiya ontacting (SiO2/ Si3 M) , (Si3 H4ISi3 M)
Yef 8héthdr leRaipa &f &I%Hn%l%ne&"ﬁ? & Sfmoothinyl érlneolnﬁ@ dafried
noted that a chem cal nechanical step can be applied

out unger han satmasphers t eontaining drydsegen sand duerpelipde a@¢|6n for

oxamy R o Ch S IR S SRS b B D o
Taist tppe ioh g/idotsing 2inhieatitgmizysiss an R EA tygdeefaist anﬁéamga or of

step for curi of the vacancy clusters (or COPs ha

the emtaxxpr%onnenh%m@ (ugaliane rhedyeen; A feazy/e“recpo STH%‘% 3 few
mmUttg%I’z’;\ 'rt@? %t?o@cgaé déb%r rg%o;é@%g%etgaﬂflehf lgéélﬁ%}’rgég«%o;fnd‘\;@ually.
Smootiiag arinealing ahay del done in eakenades (afi the aideCoPsa {dvomhours),

. | h f I dat i f the thi
diferqroBptrss o iy bbiraaten UERFBi o onbodi ment, thi s

1Y tﬂ@rrﬁéle Buﬂ?eﬂoﬁf s 'Eiﬁm@yb)g%én‘nélga%almgt (1§ 1oMBér words
anneal 1 ng he structureée tai ned after

partlculedysthe@nnealngg susgtiaraand dermperatuneiis adaptad as a function of

e SS5E8] SHSEIGER Iy BB POEEI Ry e SRR byescy

seen \Wbble aldpenak rrﬁﬁ'ﬁcmérlr ort the5 pUlliRy ¢ate bad qnéecd)dmfig rate), the
annealln%@ for exa e under a non- oxidi zi hg
n

thickngsas ghe fin layer nnq; Wheidhasn eriRotgtitrogiere Aeping ig1dogeoswill be
notedthSEGB cUrgldihe ‘gghg'@n@re E‘\%érﬁw%ﬁ ﬂ%g;@‘i’%bér‘éssmaller

reconstruction he crys at t S whi ch are
Notes atslol theh#tese. arﬁm’allag axmlraﬁ;ortsrmlso danea smgothinlgeffact on

non- ox zjn p | e under a neutral
the suRpeos! ekt Iaychd b daranayuelion abe Eolftaley 3 Abtothanon-
omda@H@ﬁf@E@}e cont ai ni ng argon and/ or hydrogen) of the

structure obtained after detachment nmay be a high

the thin a%ld fsnr%dugecy\.h ich the

Furthermore, in the structure 20 obtained after transfer, diffusion, upon

O_‘_|

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.

[t 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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structure obtained after the transfer is heat treated
i ndividually, or a thermal annealing perforned in a
wouosasei7sn whi ch di fferent structures are trelCeaBioN6/003972
batch. RTP anneal i ng may ba7an RTA (Rapid Treat nment
Anneal i ng) type of annealing done under an atnosphere

dlSSOﬁﬂi&h%ﬂﬂbFé%C?% Ry @hﬁgﬁébd R4 e?éﬁ@ﬂo%uﬁ’ed la ayer from which
hydrogen/argon m x. The anneal i ng tenper at ur

oxygwpouldlmwraiettmerdsm@dhmayarz’ﬂmoc and the annealing

TlBierPhioe rint KBV 80 bAeteF s &agﬁééi%csoggf%ﬁi%?%%ipéhat t
can I@kwa@ﬁlnﬁoﬁ@ﬁertﬂisddlﬂg%?ﬁ@rorﬁ Hoseeurttal tH® Wyer MNERE/oRRhe

at nosphere contai ni ng pure hydrogen, pure argon or

buneﬁyl%'@g eh/(wihgdn Prasent)yéndiriothiee ﬁue&wt@sérrat@ h%r Fagferential
etchng@ ;rbg@r {hd TafiBRENLE g%@'gﬂﬁ%ld' %lgﬁrf& qlqst%ﬁge Udgers t%{‘ the

ere contalnlng rogenh ‘and hydrochli 6ri ¢ aci

mateflalrofethamadygelh Iblaenéri/‘layetpct baenﬁﬂﬁel mairwb][ o‘sfk%ithlifﬁlavet 8nktc.
i cat.ion US2002/090818. Thjs type of snoothin
Suchaﬁ%é%r@rl 8l RIGHING ORSravERS; (S b%sqsyegwn@arhwontﬁxt & gppdce

formaRint §Ei%’h 89 e T tl"oY]R:ﬁ FisliaidvRRsbet ween a few seconds
and a fe % t

W m nut es e structure obtained after
ddteaoxygant batriar Ilayemglslor paves usediulwdlmi byce $rocssiedg the
annea

f
thin 18115 iaPgieTel oo fival st Sicetdr BE5GdiRG tod Sed ¥ier 2048 the
final vsnbétaét@h InJé'é%j tiner mital bsa@)gah \%fe.trhz sCahu thém baY midt@aRRally

annealing (in other words particularly the annealing
grmda@r%nd/@rncaﬁmlqadiup%tpae@rawaw dndhabprage alsa tharwtygen learrier

yor 4, PLSGH BB IO EAE o MR 819, B win o

insulaihrgtl'ayeﬂ arly on the puI I | ng rate and the cooling
the thickness of the thin |ayer and whether or
6 ﬁ@‘i%ﬁ@@ﬁr adpamgoe Of R RMART GUIT™ pypa dfansfemarocess is
n [ t n
the fOSSIHNGy BTNRRYLALY 'tfle Rifer LubsHaRA! ol Ntd RemPA el Honor

o that these anreal i ng operations
substatedfrdravehizhsaoevih mgveﬂé)artwm rbe fernsad badetrzmﬁsfened or to

makel g5t SURat R, B RonTex B S mrantioke reiPrpess may
lnclud@'g&{%eftﬁfﬁ;sgw:bgﬂb% '&ﬁ)(r:\gF S0bstrdte, afestlansfir SFRe thih layer
onto the support substrate, adapted to enable recycling 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) 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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Furthernore, in the structure 20 obtained after
transfer, diffusion, upon conpletion of the curing
wanmsakirg step, of oxygen, in particul ar oxygeaTfiBmns/003972

the buried layer 3 (for insg8ance when nmade for

instance of silicon oxide), towards the thin |ayer 10

| ; Yy ri n

ot 30, RioSIRCEHIShmaT e, 8ot stBlAatEg o
enableaieabtling bé theRorsori S“uhBtrahmlsbSthat it the be asedl eag edsupport

thin layer 10, thus enhancjng the s dj ssal u n
Subst@w.'@.r@a@pgoa newe SETNGORGUStos PN nsuradon, SUBStHRIRt ’rbﬂ@a case,

the tr&ﬁﬁ’ﬁ%ﬁtn Belscéi’ Pféd {) ré@t%r@?Q@Hé@é”coﬂ@ﬁn%hdé&ﬁpéﬁble with

e i Nsu |ng ayer consi sts of the oxygen
moledwarr bendihgy@vhidh tm@aldy saquingsi answfa‘oecrmgnnass labsdhan 5
S no b er f,rom whi

angstgy i ich Birhagha: tvbine Heafieni HeR, 1 amott of materal

removad WAIHTEHE thitKifesXyOMR RRYEIEETsUbRYGke MR PMAYEIO less
advant ageous in that it can have etching properties

than #9 fmisrana seribat thethickitessraf thii final 5P vafem@fier reexeling)

L e e
m|croh€w§@r)‘ dhid cohiexh of dhisi macemmrﬁémh gr@aemitﬁtibai is

of the oxygen barrier |ayer 4 but not the materla of
prowciqgieapwtntheagl@@lcg of @reratgnsnthat @p@r%gogp g H@ recycling

treatn?é?ﬂr a}?1'e°§‘i§e"§ﬁ/ @%nglﬁﬁtﬂ“ lcoBs ihgné %?}p nFet sgr%‘fé %‘?\Iy has a

suc e formation of evi ce
limited hrapao;tyglemhé)qualligroﬂtbgélnalaSe@I |sub9tea;teu§' eerdforeptitan pmss@le

o B EEFRTR o R, VS iR S5 el B
denS|ﬁ/J5’f5®O?isern iHédi%ﬁ%-I shB@trét@ éfdr%xa%ﬁtﬂ@%bré"@faﬁ” 3 (!?@F’/cm2 or

be nechani cal grin /or chemcally etched

even zmry thien 3&@%@@% valmgb fohe 3G gun waleriierequivpdentcianmore

ent etch stop layer in
than ﬁ@‘gﬁ ?’%289?%0?%@%%@?{1@? ng | ayer. One recogni zed
abyadiishg ehigfinge SRS iKW (Wa) firitee té trrnsmbodipnensts siestcibed
the possibility of recycling the donor substrate

and representad, usthose slied o dhe SHwpHs: B cRBRPIEHP L AJENG dRANY

vanarﬂgto'r\‘ﬁodlﬁé’ﬁfon‘@ Il be fornmed and transferred, or to
new support substrate. In the context of this

Imparttctutm fdrhnahngcaesSOiraybstmiéuﬂm dororeathstate stapiafsly

t}) donor supstrate, after transfer of the thin | ayer
formed by cutting a SI con ingot.

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 o a

given wafer diameter, and is applicable to all wafer diameters.
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onto the support substrate, adapted to enable
recycling of the substrate (in other words reusing it
wonoashsot7s ansf er process). This treatnent st epPC$/1B2006/003972
simlar to the one describad in US 2006/ 0172508. It is
recall ed belowin a general way how it can be
per f ornmed. According toC%A!ﬂlléSt enbodi nent, this
treatment step is adapte 0 enabl e recycling of the
donor substrate so that it can be used again as a

1. A Gt T ie 4 eGieEHEIRE Bt SR BT A0 kFapprising:
- Provitith B6RSlnstratd ) hatitkes RdtlensRY of YACRNCY cllistofs;

freatnent step may in apt ed pol1shing
- ppeviding@nsinsaldting dayer¢80) | eani ng operations, done in a

1o have a Linj i
- FRPES ARRCfrer TAOE ot 85¢ oalie, Sonyat (1) B b fypport
eubewater2) wimhﬁeﬁﬁﬁﬂéﬁ@bgéi @) théreagapt ed to enable

recycl i ng of the donor substrate so that it can be
I

- gYE89 dke drangfareed thin laver 41@) fonreducenigedirsledensity of vacancy
%ﬁjg@gr{glé%&{on‘arhér{éﬁ Jator substrate. In this case,
the tr n

eat ne step 1S designed to restore a surface
characteriied intheainthet stbp eofwprolvidimg exruirasuldtimgd|ayer (80) cbmprises
typically requires a syrface roughness | ess than_5 .
provigii§ i a0 !’”Qﬁdﬁb’ﬁ‘@tj‘{)hﬁosb?é'aﬁﬂﬂt?@ Wit dhentiansigrigd thin
uf I r. . .
layer {1, 820! Byt BRYEE \or IFTNG ifleloH B bRRATNGHEREE hlin
layer gudngtise soringrat t he t hi ckness of the final Sed wafer

(after recycling) remains within the inposed thickness
ranges (typically +/10 mcrons for a 775 mcron

2. MefoRl dccordinghte it £XWhéveirt tHeSinsaRAIRE |§£@q9byr@df9ﬁsists of the
cnol

greater freedomis provided about the ce o

oxygespeawier daeriAhtwhieh isoprouisied krferentjansfer padhe dongr substrate
t . ' d jty of COPs in the support
suﬁaé%gagtérﬁ:t{ﬁg Souklb?riéééo%gg% Snl?r?%%é'i %’pact on the quali t)epof

the final SeO substrate. Therefore, it is possible to
use substrates with a COP density equivalent to or

3. Methed afcerdiag to kiaimt havhesnisy the-sieP eOPLOViding Re inplaling layer

(30) (BHRSF bR Rrit R REIATE & DR e o5 RS oo the

suppat subsiiatet(2) anddne okygen haoier tayes(4)) spdbat theResulating layer
(o0) g 3 b o AR A SO S 8,

4. Method according to claim 3, wherein 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.
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and represented, but those skilled in the art would be
capabl e of adding many variants or nodifications. In
weoaodsiosul7ar , for maki ng an SO substrate, the #0mmB2006/003972
substrate is obviously formed by cutting a silicon
ingot. Furthernore, the inventionis not limted to
7. MR oA IND BRSS! olliths A Ier P phehbarkitP Byer
(4) is pmodded eodtheHatriedhayem(3e provided eni the rsuippast dubstrated(2)pand

e i USSR o N 508 Bl ) B %5
barrie?%@é?rf{?lﬂ_UCt or on insulator structure (20) conpri sing:

- providing a donor substrate ( 1) having a first
density of vacancy clusters; - providing an insulating

r AN | [ n t hi el 0 om t he
8. MgBracidipe 1o ST Urisrt s BhRebHiEliphibler ) Kintghides
on thé denbnsubsttateq1) Qyrdce( 3) thereon; - curing the
transferred thin layer (10) to reduce the first
density of vacancy clusters to a second density;
9. MEHHRA SBbidiRY tb”clza@gt 6 FhalehP G BIOMA dl laver (4) s
Insul ating l"ayer ) “tonprises providi nhg an oxY%en
transfiearedi tegethey evith(thi thio |&ger onto dmé auppavit shbdthete.
transferred thin layer (10), said oxygen barrier |ayer
limting diffusion of oxygen towards the thin | ayer
10. MEtHON ingUol i i€l &l
o B 0, SRR RSN MRS i pfipdded onto
the suppagjbeulisirate surfeeg.er (4), which is provi ded before
transfer on the donor substrate surface, or on the
support substrate surface. 3. Method according to
1. Méimbr@dcor&\ih? reidkith8,; wheri®thd boded umrqeysn@r@k@tem@n the
| ayer (30) further conprises providing a buried | ayer
oxygershalrigr layer ffler posed between the support substrate (2)
and the oxygen barrier layer (4), so that the
insul ating layer (30) conprises both the buried |ayer
12. MétBpdaactdrtimgotoygaim @arwhearein theeoxygen barridvHayed(4) and the

burie i ahdet Penwenrpeseher nibriap dfpapvatiioh st the buppor

substrate.

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

transfer.
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5. Method according to claim3, wherein the buried
| ayer (3) is provided by thermal oxidizing of the
weuppmsti7substrate (2) surface. 6. Method accopdimBRone003972
claim 3, wherein the burieailayer (3) is provided by
deposition on the support substrate (2) surface.?7.
0 : - 4
1 e RSl Pk RS T SRl T i< pgroffed
unden apen-qxijizingatmdsghere. t he support substrate (2), and
the thin layer (10) is transferred fromthe donor
substrate (1) onto the oxygen barrier |ayer (4). 8.

17. Métebloskargipgdiondlaing 16, 3iiBrdin MeetiRirmal BANBXNEETS performed
barrier layer (4) is provided on the donor substrate (

under] ansaiMmesBIere  containingdpeke: Bydiagsn e 81608, OmAemixtdre of

barrier layer (4) is transferred together
hydro&ngﬁﬁ%%apﬁin | ayer onto the support substrate. 10.

Met hod according to claim9, wherein the buried |ayer
) ,is provided onto the support substrate surface. )
18-@%@%%@@5&& dq?mgl flé, whareingthewlednal amrealingi isda rapid

therm?g#ﬁ{ﬁ&gﬁ%qgi @-m:g?g[tg rfbrﬂrr\teﬂ‘?n@(ﬁ(ﬂ Jdarrier layer (4).

according to claim?9, erein the oxygen
barrier layer (4) and the buried layer (3) are

transferred together.with the thin |layer (10). onto tpe
10. MR EokTRo 1 Ham T Wigehb e eBnal e dingls Hondopting
annedling "BefoAred WRIdeH N dnhe afiy&sierBar édr@ainiy ehy&ﬂ)};ehs and

provi ded by depositing a silicon nitride layer. I4.
hydroglaloRed@citbcor di ng to clai m 13, wherein the deposition

is perforned by Plasna Enhanced Cheni cal Vapor

Deposition (PECVD). 15. Method according to any one of

20. Méthedcaedorging- tbAanwupiceoh thd elaiisi 1d 9i svHieh fratih@dcbyprises

, lying a_thermal annealing to the structure (20) )
proviji & #ite &f Weaknpsn L intlse denascaibsbats (g deing tenthin
ayer {10) 156 Bilhsicifed, WO HEUq R ubREle P RURT ieder

(30) andasuppdét, sulistnate (2)ttbgethkeeraral detackiagithg dosopsubsiratedt the

under, an at npsphere contai ni ng pure hydrogen, pure
zone G ERKGTSSBMxt ur ¢ of

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 um 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 therm
wonresdasei’ng (RTP), or is performed in a furnaceCTa82006/003972

Met hod according to claimDd wherein the therna
annealing is a snoothing annealing performed under an

24. TaksHON & G&IR & Which fOMAEPESMpRSEs 'a)éﬂé&mm sﬁ'éad@@ thin
20. Method according to any one of the clains

layer figeing ther denaraubstiater fos Eyming eirduitny thereime of weakness
(60) in the donor substrate ( 1) to define the thin
| 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). 2 1. Method
according to any one of clains 1-20, wherein the donor
substrate is formed by cutting an ingot that is pulled
at a rate of at least 0.75 mimn. 22. Method
according to claim2 1, wherein the donor substrate
has a first density of vacancies larger than 0.14 mm
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 claim2 1, wherein the
donor substrate has a first density of vacancies
| arger than 0.2mmthat is greater than 1.5/cn2, and
after curing the transferred | ayer as a second density
of 0.075 /cnR or less.24. The nethod of claim1, which
further conprises detaching an additional thin |ayer
fromthe donor substrate for formng circuitry
t herein.



