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25  temperature range is chosen so as, on the one hand, to limit the annealing time and,

10,

on the other hand, to avoid any contamination by impurities, such as heavy metals.
The above document specifies that the aforementioned heat treatment
- may be carried out by a technique called "long annealing" for a time between 10
minutes and 8 hours, or by a technique known to those skilled in the art by the name
30. RTA (rapid thermal annealing). In the latter case, this process is carried out in an
RTA annealing apparatus that allows rates of temperature rise of greater than
10°C/s and relatively short annealing times, of around 30 seconds to 1 minute, to be
achieved. _ , _
Finally, this annealing step may be followed by a sacrificial oxidation
35  step. ‘ |
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which represents on the y-axis the change in standard uniformity Ag;o; as a result of
annealing this buried silicon dioxide layer and on the x-axis the thickness Eg; of the
30 silicon active layer before annealing, expressed in nanometers.
Curves d, e and f represent the results obtained after annealing at
temperatures of 1100°C, 1150°C and 1200°C, respectively. A _
An annealing operation at 1200°C for example is an operation during
which the temperature gradually rises over several hours and is then held for 5
35 minutes at 1200°C.
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carried out %?th‘?saii(glo'i' Ribsudle is #00ded to a substrate called the “receiver”
substrate, by molecular adhesion, a layer of silicon oxide (SiO;) being interposed
between the two; |
, ¢) said remainder of the donor substrate is detached, along the
30 weakened zone, so as to obtain an SOI substrate comprising the silicon receiver
substrate covered with a silicon dioxide layer and a thin silicon layer;
d) one or more finishing steps are carried out on said thin silicon
layer, including at least one long thermal annealing step for a time of at least 10
minutes, in a gaseous atmosphere containing hydrogen and/or argon.
35 According to the invention, step a) is carried out by co-implantation

of atomic or ionic species and/or step c¢) is carried out by a mainly mechanical
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- the annealing of step d) is carried out for a maximum time of 15
hours;
25 -said thin silicon layer has, over its entire extent, an RMS surface
roughness of less.than 3 angstroms over a scanning area of 30 um x 30 pm;
- the thickness of the thin silicon layer is 200 nanometers or less;
-the thickness of the buried silicon oxide (SiO,) layer is 50
nanometers or less; and N -
30 - the thickness uniformity of the buried silicon oxide (SiO,) layer is

1.8 nm or better
Brief description of the drawings

35 Other features and advantages of the invention will become apparent

from the description that will now be given, with reference to the appended



30 - the thickness uniformty of the buried silicon
oxide (Si02) layer is 1.8 nmor better. Brief

walemsnondi on of the drawi ngs 35 Ot her feat ur esp@nB2008/000157
advant ages of the invention will becone apparent from
the description that will now ke given, with reference
to the appended WO 2008/ 093193 PCT/ | B2008/ 000157 6
drawi ngs, which show, by way of indication but
inplying no limtation, one possible enbodi ment
t hdravafgs, |whith ebewd rba\/vwngsof indfdatjor dul implyangymaphimitation, one
sh &sﬁﬁe&rﬂﬁodﬂeﬁhﬂ §r ES1 02 of the silicon. 5 dioxide
| ayer of strate after annealing as a
function of %m@e%erﬂrwws%s Es; of the thin silicon

I a%/er bef or e- aignﬁalll R0a graph Elﬁﬁgng rtﬁattlﬁieng@s ®fgx i dthe silicon
ou vari o ratur San N accC i t.h.
5 Chdirdedpy et an ST REHGhS ofer SMgpirl RG BRERGT Bl Hickness B

chafige thin ditdonklaper betire faoneuling, fAs hed treagnemty mtject owffat various
th f e e layer of an SO
sugesﬁm: ?eﬁgllegggd i afg ax}?]égt\bxglg@%?) hgﬁhﬁit hi ckness Es; of

the thin siliBewrelldyegrapbisbpwingriheehanggin thipkners aniformity Asio;

tr gabhBaliSof ﬁferérﬁ@alﬁ'}gt oiaﬁlevsﬂidoﬁtkﬁoilﬁml’@feﬁbﬂ raﬁ$@*ln§{1b|sﬁate as a
accord r es to 3H.a

anc
1047 Sching o Hﬁ”wtmgmeﬁ% Yo Hlfsﬁ%"t D 2 o5 gasaling, for heat
ac gresitdien dafriddiomit hiwagiots Mpefumdef mgimacéordmca vgthathé prior art;-

showi ng the val.ues sur
SO substrat osng f%ﬁxga?%haere d%%? &?) '?é RY) I;O%%g‘%ps of the
bypmcpssmce@dmgftotthesnmntmn, and and by the process

accor di ng tot bguﬂem\’ﬁ nt gr slfo%\%ﬁ’éaﬁlte'\)éﬁiey of Ha&ufasddughness R

shown by the ne Ilnes presenting the results of
15 e gt §pé ﬁ@?ﬁrgteé 8f Fve hatghgs qfﬁupqq@te@(_qk?faéqedchy 3 process of the prior art

subad bptRSpradtds héterdif %tﬂ the iRAMEN, iréspbalvélyl, theassults shown by the
repre entln the r

nmeasur enent s carrl
o T it serang (e el O el g Shseg bt B Giler of the
t heulpstrafesr aet therbresiiltse shewiT hins bpldodess mptelsemlmw Pe results of
descr es a first
ser |e§§£orgeﬁtp C%I% %ﬁ{?rﬁ&%? héen%fis%gﬁgggt%chnent and 25
20t ransfer of a th| n lhayer onto a donor substrate,
| st p;ﬁfoﬁq)fmgrhﬁ%@ém%eamn%D and a second series.
of steps for finishing, illustrated in figures 3E to
3H. Figure 3A shows a donor substrate 1 nade of
preferably Srhﬁqir@ceefwﬂtﬂdwse Hesmbec[islg)rea:m:aeu with a

| di
\?\AI'” Icﬁogealr gX{[thCé) IMPTISES 1)1 g ﬁ%Fréffs c%f s‘ieé)g [ e for’?ﬁgtloﬁc(?et%hment and

25 transfer of a thin layer onto a donor substrate, 1llustrated in figures 3A to 3D, and a
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second series of steps for finishing, illustrated in figures 3E to 3H.

Figure '3A shows a donor substrate 1 made of preferably
single-crystal silicon (Si) covered with a silicon dioxide (SiO,) layer 2, the free
surface of which bears the numerical reference 20.

30 . The oxide layer 2 may result from thermal oxidation of the donor
substrate 1 or may have been formed by deposition, conventionally by one of the
chemical vapor deposition techniques known to those skilled in the art by the
acronyms "CVD" (Chemzcal Vapor Deposition) and “LPCVD” (Low Pressure
Chimical Vapor Deposition).

35 Figure 3A also shows a recelver substrate 3, made of smgle crystal or

polycrystalline silicon.
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25t heO0dae¥eandf100 keV; _
- co-implantation of helium and hydrogen preferably, in the case of
hellum the implantation dose is between 0. 5x10'® He*/cm? and 2x10'® He/cm? and
the implantation energy between 20 keV and 100 keV, and in the case of hydrogen,
the implantation dose is between 0.5x10"* H'/cm? and 2>‘<10'6 H'/cm? and the
30 implantation energy between 20 keV and 100 keV. | , '
‘ In the case of co-implantation of hydrogen and helium, the helium is
preferably implanted before the hydrogen.
Figure 3C shows the step in which the receiver substrate 3 is brought
into intimate contact via one of its faces, referenced 30, with the face 20 of the

35  insulator layer 2 of the donor substrate 1.



helium the inplantation dose is between 0.5x1016

He+/ cnz and 2x1016 He+/cnR and the inplantation
wenesgyiet ween 20 keV and 100 keV, and in t hepCEEB20e000157

hydrogen, the inplantation dose is between 0.5x1016

Ht/ cnz and 2x1016 H+/cnR and téhe 30 inplantation

ener gy bet ween 20 keV and 100 keV. In the case of

co-inpl antation of hydrogen and helium- the heliumis

preferably inplanted before the hydrogen. Figure 3C

shovvs t he st €he bondihg bhtween the dwp \substeatdsstakes plage by molecular

g&ttt@fon game Bdatﬂr{g%ﬁ %neaatthy hanef@@dx pdfedeh& 4.aces,

erence he 35 | nsu| at or
| ayer 2 of + Rlthegeglohis bsctal chesn $HoW 5 g0t would also be

PCIér%oBR/t%MEJttS Jf%rlrl &ﬂ&é}%@lt tl&’e fﬁbﬂatb@ NenQ obahyessiveh alet/l@te 3 and
rat.es es c
5 boﬂtﬂlﬁg g ot 2ePbBA R S YRES e & BRCRE Bl jrtSone the

Al ithplantatioh fe fhmsing tlie Weakenahzme 10n Holvevér, guthéscase,tit would be
m?i‘e?er?%l? Q? ggrglr 812@%)%'51\{ %?r@te&t?ve 250h®dn ?at A t(ﬂ)gor %ubstrate 1

recel ver su
t hbeforecasoing @Lnéh@mmmm B bamame?lblgwrgtonakbe far thisaprotective

ha;;alz,@} fogﬁdr¥m60&195&€%3hé i;tfhdh{gﬂ ?Et ation fort formng the ,

10 pr of or abl ot E1eHE: 1 SOt PipcpRabginyiaueTelih e pchment

| a)bﬁ theOeniabilefl 0D @f tlSdJ&der atibstrhte, Pglﬁfngrthe oaakgniedgzoaeltl 0, so as to
at I on 0SS!

t hi rgnsgg ot?g n Vaé'ef %tpq%x g.]g@ ] g%stré i %%%org ?E![chs\ély én% the oxide

boteyend. 10 Figure 3D shows that the process then

conti nues w
t he donor suttgst Pg}tg %}gﬁ%ﬁ g% tcarr\f/\é/e];iaotu gﬁléﬁé?mwg{e’nﬁgll}%rsmamly

15 t o mechapienllyy depsadipg op srlasmn crijeriaghatgvillhe explsinsdilater.
subst r at e 3, THObhareB/f Bfethal détaQHIn@ntt sl i &ubjedtyi@y the. multilayer

The b ut either  purel
t hée aq}algt;({] ﬁ%nﬁ{?e %fgat t(llg C%{F‘F?;l g, o P%n%ln spontaneous
seldetathmentcfrom elid B:ntdmaier\MZIthkdsqalmemlmgwﬁr& Weakened Fore 10. This
ur. eI [ o
rrul glt Iérgta%*'%\ngk ai negglgg%ﬁ%u?e §éw?%v§t 3660(% 4id 600 <
20an m@tnahlg atdabpdut gSO\QfﬁJr: forsp dimmen hangu snought toc pbiat thiy defachment,
t h%yﬂrﬁd?@'a‘?&ﬁ{doh%hhﬁikes pl ace al-ong the vveakened zone

thermal detach IS C rle .out
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Pur§ y%rlﬂggllé@iﬂn&ﬁ 1nvoqj\q5§ﬁ§tﬂgqrteat ﬁ‘éa% 1§tSnll 9 nfthafBs treatment

i nictra mechani actl on, ta| ned for exanple
~ More precisely, this hybrid treatment comprises:

-application of a heat treatment for controllably weakening the
weakened zone 10, that is to say a treatment interrupted before detachment is
30 initiated; and then ‘
- application of an energy pulse that triggers “self-sustained”
detachment along said zone 10.
An energy pulse may be applied using a machine for automatically -
separating wafers, for example a machine as described in document
35 US2006/138189.
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mechani.cal treatment. More precisely, thi's hybrid
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Consafi4ant | y, t he chosen procedure is: - to formthe

Speci 5. and! gt PgRHrESiep R RS CRHEeSY rom the

renmai nder 12 Absaceifinial okidatiecomenatioal is camiet riugve.thdheface of the

fi %15 rlbﬂ;? 131 2R8 o‘f‘iel'altioﬂ WirfAfe qs $¢'ah R&fation step, shown in figure 3E,
which may be followed by a heat treatment and then by a deoxidation step shown in
figure 3F. |

The first step consisting of an oxidation is preferably carried out at a
temperature between 700°C and 1100°C.

It may be carried out under dry conditions, for example by heating
the SOI substrate in a gaseous atmosphere, or under wet conditions, for example by
heating in an atmosphere containing water vapor. o

Whether the oxidation is carried out under dry or wet conditions, the
oxidation atmosphere may also be charged with hydrochloric acid.

The oxidation step results in the formation of a silicon oxide (SiOy)

layer 111 on the surface of the thin silicon layer 11.



A sacrificial oxidation operation is carried out on
the surface of the thin layer 11. This operation is

woreme/ooponf an oxi dati on step, shown in figurepGEIB20&%000157
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a deoxi dation step shown in fiogure 3F. The first step
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heati ng 30 fThe opdwnat bbastireaterit rsecamg atepobet fallaws prayrles, carried
Or oif fnci’éeagmg %qhﬁlgggﬁrre b C(ﬁféﬁﬂpéreva%)ing pﬁ@hﬁtﬂgi tefp&fature of

at nosphere co taini ter vapor.

oxidbiaye aheut LOQOSE  andcprelgrablbrimeer %boe«# T W& C@@ﬁd??@ $nds reached,

t hen @leﬂ@hdl@ﬁlgagﬁﬂéswl %Erﬁo?b’reaﬂﬁh@ B&se6lAhGRsEphtre hcontalns for
hydr ochl ori ¢ acj results in

{
{ SFEP et JETHPe SRUBRYE COFEBpRO s ey B it of
t heheselphses.eThefhebthtecathent nsayl dlsooe dasnyeat out inddM@ vacuum.

20081 093193 RETHLSR008 AAORY reeleien BRI 083bu 2R s

treatment secon arri
by i ncreasi nl§ Sﬁlhleldtf@nwéﬁdaﬂlafr@sdteahﬁwsmdmy b careed PWguP toa

r att&nﬁ’é?&th}e & 1beoe 'iﬁ‘{thHﬁ nsk@%@b&%@lo} RRRE d?s@@lvmg, since
pr ef erably bet vveen abQ 00C ang}cézoo

| n the WeRsHAYST HQ@ fesabicrn Lyeroblowhich is ?ﬁ@lﬁaﬁjii prevents this
smhﬁnencont ains for 5 exanple argon, nitrogen,
hy rogen or

these gases. 9% Vg o%(ape Iﬁ@%‘ilgrf’rﬁteep gym 2léln}g lEIr%r"ec;Fd%(“’vs the

 outoxifedayera N afovraed diitmeg tllﬂ:r(atldamncﬁten toi ke remagved. This step is for

15

20j

not%g%:ﬂ?lﬁg:taﬁt%ﬁit&élp h§ %Hérﬁ%)ﬂ‘& sOIRAN Ste ok aFE9 lﬁluqulk& in a solution

~this heat 5 eocarrle out up
t o o4 hydrefipenicacid ¢llordihvabc vvat%rn@d gAY erbysyelune, fpreexample.

lburi ed Si 02 IAAY&¥ ndinies 9P| iMinidsios i0TGRe shbstiale il i solution are
aye

110, .of the silicon layer 1 Chl xi di
11 PO B rempHpE thep%‘é%?é%@?yerf.lﬂf?v‘e Frpfge e Hickness
de®f Ivdﬁdh layergeaeranjn euiesi fiorfiiaouter 18Adedd| towsfewhmndedindeometers.
| a rieng:.t he | N S
" e%lrlglve dvay,l. lg?lglegy f 5911&91 0?)%?25}?&“ télga? ?s l8§maged durmg
i mtbtashmglttlhwnmdsubst rate for a fewnmnutes i n a

sol ution 15 g% fyArQiduaPsiliCorPal et l{e'ii%)th@hﬁrﬁér?&l féfer@ﬁéeef 12. It is

.to 10 or 20% by volune, for exanple. A few m nutes of

25

30

35

mfbg}éq)bﬁh“@ﬁr?‘ﬁ’ét@dﬁ‘é‘trr dte in this solution are
SUf ficient f chéﬂﬁ@vtonﬁletlhﬁelﬁiohj ﬁlﬁhaﬂ)sh(dal hr&Y@ﬁrellG a thermal

GortBRaIIG e R P SOl BUS A s PO I AORRI g sphere
narvomptising hydrbiges andiyr, argbig, it thcasess affoxggdn, ebmtepiperdtere of at
lr :ﬁga\[/ste %‘§O°b%§ nmcgﬁqﬁg?ﬂmd@fﬂr@ﬁrab@;oatquis@f)‘mut ibelow 1100°C.
This annealing is called long annealing, that is to say the SOI
substrate is held in the aforementioned temperature range for at least about 10
minutes and for a maximum time of a few hours, possibly even up to 15 hours. For
a time of less than 10 minutes, the treatment is ineffective while for longer than 15
hours it is no longer economic in terms of production costs. B
This annealing is carried out in a suitable furnace.
The SOI substrate obtained bears the reference 6.
It should be noted, on the one hand, that the sacrificial oxidation step
shown in figures 3E and 3F is optional and, on the other hand, that, when it is

carried out, this may be carried out after the long annealing step of figure 3G.



The thin residual silicon |ayer bears the nuneri cal
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t hi ckness of sai d hbg Si an | aye

The neasur emPhadse AANE | f?‘??‘e[dhlg’ Y H{lglpntg}g helium -
25t hand Ulydtogah,efollowed bl ttBerﬁiab detatlyméreanflithen bdcnifisial aridation and

Zn é%’]’g%eﬁ@g r}éat%%l éﬁatﬁr@oﬁgt] ﬁ?(yeezlllﬁgfﬁ?{%‘% lines). Figure

surrace rou thin silicon
| ayer duri nglt may be seen that the implementation of the method according to

the invention does not achieve any roughness reduction in the center.
However, it may be seen that such implementation does have a
30  markedly beneficial effect on the edge of the substrate, in the region where a dense
zone is observed with the method according to the prior art. In addition, the RMS
roughness values are low, less than 3 angstréms for a scanning area of 30 pm x
30 pum, are homogeneous over the entire area of the substrate, and are reproducible.
Furthermore, at annealing temperatures not exceeding 1100°C, the
35  diffusion of oxygen coming from the silicon oxide layer is greatly reduced, so that

the thickness of the oxide layer remains uniform.
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paraneters nentioned bel ow._ 10
-helium dos&he RMS moghnesg of dhe sudpger gf) the Hon |sgligon layer was

- hydhRg&Roud 8e fiom12 to 3 Bd@ubink $52an ABNEE@Yning AeeaksT0 pm x 30
After said Si02 |layer was bonded onto a silicon

re¢d®tver substrate, the process of detaching and
.25t ransf erri ng Tae tthitkness bf thebutied ekldwi(ﬁlﬁ)z)ildybli whnasismadified and

outrgr%%Jﬁ?S paaéf gagﬁrnﬁ Soée?)go&shoeve§ the enﬁ?g GfeaVdhe "‘h%agtilr%g uniformity
was better than 1.8 nm, for an mltlal SiO; thickness of 145 nm.
Example 2:
A silicon donor substrate, covered with a 150 nanometer silicon
30  dioxide layer, underwent a successive co-implantation of hydrogen and helium with
the parameters mentioned below:
- -hydrogen: dose = 2x10" H'/cm? ; energy = 30 keV;
- helium: dose = 2x10'¢ He*/cm?; energy = 50 keV.
After said SiO, laye'r- was bonded onto a silicon receiver substrate,
35  the process of detaching and transferring a thin silicon layer with a thickness of

about 250 nanometers on the Si0, layer was carried out.



15 carried out by annealing at a tenperature of about
500C. The thin silicon |ayer then underwent a

w@EamBi0931e3 al oxidation step, that is to say oxiTE2068000157
foll owed by deoxidation, so as to obtain on top of the
buried silicon oxide |ayer aghin silicon |ayer of
about 190 nanoneters. Finally, a thermal annealing
operation was carried out for a tinme of 4 20 hours,
at a tenperature of 1100C, in a gaseous atnosphere
cont ai ni ng eXhiks uddtachiment sy e@ercaanml angdinstlyThyg &ivsaling at a

h Vqul?zﬁﬁre (If z}bgﬁ% §%°Eaﬁ)? 20{57) § Iﬂgur% h{)vﬁlcﬁ'dlél ﬁgpré&%% d@@éhment
onbgeneous an rons fo
scéolliwed by dhe @bpleatiom & 30 enmgyzsulmefor m@mpé,fs@ gfock, which

t he BHdHi @y Qﬁ%é&?ec(s%’l%tahﬁﬂ%&ta@ﬂﬁerﬁm modi fi ed and
renalned pf ag]

no eneous over the entjre a
35The neasur edf ‘t’}ﬁ%‘ dt Fﬁcflﬁcmgﬁ@ Bl Wes P‘HHFI‘? Pug fjﬂﬁ?w?‘{)sy thermal
an ahmdalih@hinddr @ saliieiondisionods ih4ie dage ofemmplleel 2: A
silicon donogp%%tﬁgcé%?lgﬁeqsqg\éﬁg e S\En“fere gbtal%Qd nanorre_t er

silicon a SUCCEssi ve '
co- i npl ant at Thnpwkedsyadeardimg tatitt ingtrtiomthérefore makes it possible to
par
g’ﬁgf &l ggg?ﬁﬁs{rgt@gg vﬁ'ﬁé}f)fﬂe thlﬁ@%?ﬂ gl@f"\aesfg9cii%a§ azlihlf%%@urface
10 He'fwghﬂesseﬂ@ff gsytc»sqryofrre@vf thy densegqpes & pruldale ﬂh%%se with the

bo B%@ss@@?ﬂgé tpi:ilof hi¢ QRisTRAR! AchTeyEdNATIE &ilﬁhavua@a blifed oxide layer
0

0 achj and transfer
yﬁrm PhbiFkpRe B et BBTAR foREkers R Pyipsiticon
QRct hyeng wdswRIVISI redgloess, i MOROABL A8 318 @stroms (A) for an AFM
PCT/ 1.000 det achrrent step was carried
outml%rl%rgcsg)? Sgag’ ojt\g’é é%\%l @QJ at a erature of about
15 3500 for 2 t&has, WS §ubmt®hoﬁuedcqi t iqualiflyt aenobtained that are
#) HT?HIS" suitdsid f&%ﬂh&%oh?ﬁl &P @éﬂrﬁﬁﬁérpaf &Ectﬁiﬁlce&ﬁﬁﬂ)hents for

exanpl e a shock, whi nmechani cal |y
trl“é’g‘é‘rtéﬁb’ yg(iptended: aj ned det achmsnt 5 Finally, a
sacrl ficial oKt datention W08ls6 Pafticathriguddvaitagdoawnl thy case of SOI.
th ggrfn ﬁnneal i ng- under the sane conditions as in the
casSB P e RaHBEe 1. The sanme results as in exanple 1
20wer e obt ai neda thiheipperoibes lapaorith aghiclmeshef 20 panomsters (nm)
t h%f ?Js? %1?10?%%%2& thlsgaﬁﬁ'tﬁicﬁnésg d&BhﬁbH o?fhesgrled oxide layer does
i'n silicon active layer ha
unlﬂpbiahﬁ?Bk%ff,é@@/Or 10 roughness, that is to say free of

the dense Zonﬁst}ﬁ’é MRIEdd oRRlet (SI05RI8yeM h&mﬁ@ea thlckness of 50
processes of riqQr art, this bei

st Nenompeless | 05 oYy Ie&%n }naghésr case, ntge ?oss of % tﬁlckness unlformlty

25  remains small.




of uniformthickness. In addition, the various
finishing treatnents result in a silicon |ayer having

w@20d08oIR4E roughness, i.e, around 2 to 3 angstPOIEB2(¢8/000157

for an AFM m croscope scan of 30 gmx 30 m 15 Thus,
SO substrates of excellent quality are obtained that
are particularly suitable for applications in the
fabrication of electronic conponents for which they
are intended. The invention is also particularly
advant ageous in the case of CBAIMSubstrates having: 20

a thin upper silicon layer with a thickness of 200

nanoneters (nn) or |ess since, despite this snall

thi ckness, dissolution of the buried oxide |ayer does

not take pl age;A 36éegs for Fabirlthtind W betdtrati 6 tHeSSOD)(silicon on
| a e hav'Lyng a thick

| edsulalqry s,
uniformty 2fatoeiteirnisnis spdcies avCinANA8EDHIBA 9 Silicon substrate called

nanonet.ers (nm

QﬁSf 1of .508,[e lanon .(nm or
commisig the following steps, conSFIIE B " ¢ hi ckness

5 PClid Bd%%%?g 9190%91“;%3 tscg'glts %%P{Fﬁgérglab‘a ?ge%?%lg%?n&g% which forms the

fabricating a su

i ndahrdany betwpenea thimlayer asidibe remaindsr pbihie dgnestsapsrate;

~consi sting i Bythf) ddHoP Bhtsstrafe ik BBhdedSIOOL sifdStrAE Ralled the “receiver”

nplanted intQ a siljcon sybstrate call.
" d Shistrates by siolegular adhesian, g s Phsii
zofig tfo: ch fornms the boundary. between a thin |ayer
nd the remainder of the d [ substr : [
10d0nor substr 3)?53“{ Jepainded Ofgg% dz)ﬁgrsts}lgs?r%te ?ﬁ) &l cﬁeﬁié along _the
" r ecekened "zons,ums 8y Bt ebtainyamBDé subsirateadérapiising the $ikigaar receiver
of il j B Yol % wo; 10
o) S e R o e,
al ong the wéhRenedmpsh&nishigasensoarsifagiss aw agopaid thin silicon
ubpglef, ahSluGiABTH IgsNEnd RgSthér0 AnAddias 68D fob dhghe af at least 10 -
covéred with a silicon dioxide. | %’gr and (? t hin
155 migggs. |10, g 8RSCORs ABIOSPRSTE HHEME Y SI0sH
carwheedn otap apiis catield bl by si-implentatibrayPatpminert iedicngpeaies and/or
l e%vﬁ{ere?{;gteh gf‘% ctaﬁfgdr@llt bﬁ%%ﬂg'ar}gecﬁlm@alf&E cﬁmgh%(%vhé%in said
| eas 157 mnu I'n"a gaseous at m)spahere .
coneng annpgjingysteroryetepaart/ Ak casrighout ahp derepasatyresqs ahjeapts?50°C but

canbi &&edhe PYoee:- i npl antation of atomc or ionic
specl es and

d, 5 the :
R exide heipg nterpaged between

ate calle

ALY E ke

es,

Qr _wherein step c) .is carrie

out by, . . :
20mminly a mecRantheaProgess A8 HARMEd iB flpth br Whsreilathy Tiniging steps

25

30

anReaIpHEg a6 1A Oic SdcBBBiatioRidatibn @Afthe debeuitfaed oft said thin layer
t qul%\ggdulgyea %];oxe}aat{o%as%tasgtg% 1ml%rligte thrg:otixic%ecsg %‘f{ 'mnagerila} g%aged by
the detachment step c). ‘ " '

3. The process as claimed in claim 1 or 2, wherein step a) consists
in carrying out a hydrogen/helium co-implantation.

4. The process as claimed in one of the preceding claims, wherein
the detachment of step c) is initiated by a mechanical action on the weakened zone.

5. The process as claimed in claim 1, 2 or 3, wherein the
detachment of step c) is carried out by:

. applying a heat treatment for further weakening the weakened zone,
without initiating thermal detachment from the remainder of the donor substrate,
and | '

-applying a pulse that induces self-sustained detachment from the

remainder of the donor substrate.



20 2. The process as clained in claim1, wherein the

finishing steps conprise at | east one sacrificial
w®@zxjodasiten of the free surface of said thin | aper/iB2008/000157

followed by a deoxidation so as to elimnate the

t hi ckness of material damaged by .the detachnment step

c). 3. The process as clained in claim1l or 2, wherein

step a) consists 25 in carrying out a hydrogen/helium

co-inplantation. 4. The process as clained in one of.

the precedi ng. cTtei pregesstasrabimed tiheondesfaibh mpedediiz daigps, which

¢) S nid i echani . , _

S oeidelih Bhilg e MR G RayoRty bl HRRYAGHEENRE donor

whvlsiratet ang/or pd tthecteseifer sbstaate pndin bending the dyo sybstigies to each

30 othe RPINAL 88 §1iBGPExild RYErTRB Gt thefintbMadeher weakeni ng
t he weakened zgﬂ§ without.injtiating.ther

, L o
det achment f Font EHRIOFSaS ARSI PROHI dreing fajms, wherein
anctheaqaptificiagoddgionge cariad ounhdee drysed Wetsaositlmiong cit a temperature
det achnent f+ . om o~Femai nder of the donor substrate.
V\otb%%? 3@%1%%“%@%%2008/ 000157 15 6. The process as
clai med i n oBe Bfe prhesspraechithedyincord pthevitieesing claims, wherein
col aﬁﬁléanr{g Jf%ﬁ:gdggs G St FGO MR iR 15 ¥ohker mal
oxi dation oOf t onor subst%fte and ?&dgf the . .
10y ecei ver sub3t r BiecPrasRss iah clsgned HyoRrhel thidregrdure, dpigs, wherein
t 0 s@dahin sAiddAMNa P hafldveshd ehtirt lek@ar) aBRMSE sue¥& rouplatess of less

at the interface. 5 7. .The grgﬁﬁss qg)clained in one

of haRe FESTUD? RYFT @ SSAHE YRLP T W) KReri i ci al

oxi dation i s1@4dFhe prdcessitas whiteed dr ynoof wetprewditigt ¢lans, wherein -

at 4a t%ﬁ:ﬂgggs%ﬂﬁeethi kﬁﬂsc\ﬁﬁq@ezgo@O%ﬂorﬁ&g&%r 1&s T_he

process as c almed n on of ‘the preceding clains,. o

I5wherein  t helhnHsaptioerss o chiraed i) ones ot thernrereding: clpigys, yherein
Mg MBKhE IR Ble bhried Qiicn odifle thyerlRS0RRAGAESRsAT 16kl med '
in one of the_precedin | ai

cl ai. s, . where said.thin .
silicon | ayed2hBe Progess a5 clumed in eneegf ﬂﬁ@fﬁ%ﬂ%ﬂﬁnféﬁlm& wherein
Suricbtkheys gniTensitdf the Boried dilicondxidedayerass. 8ameor tetter.
scanning area of. 30 pmx 30 m 10. The process as
claimed in one of the preceding clains, wherein the
thi ckness of the thin silicon |ayer is 200 nanoneters
or less. 15 11. The process as clainmed in one of the
precedi ng clains, wherein the thickness of the buried
silicon oxide layer is 50 nanoneters or |less. 12. The
process as clainmed in one of the preceding cl ai s,
wherein the thickness uniformty of the buried
silicon oxide layer is 1.8 nmor better.
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