Met hod of fabricating a hybrid substrate Background of
the invention The present invention relates to a
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| east two layers of crystalline material that are
bonded together by direct bonding. Description of the
prior art This type of substrate can be used in the
fields of optics, electronics or optoel ectronics,
these ternms al sqrdeigd Hﬂ{a‘ﬂglcbﬁngﬁm%?id substrate
m croel ectroni cs, nanoel ectronrcs,
opt om croel ectroni cs, opt onanoel ect roni cs and
corrponent technol ogy. The aforenenti oned two | ayers of

3 beof the sane or different nature, the
at o -°' both the chem cal nature of the
mat er i aI s and their physicochem cal properties and/or
their cryst dj o .
bondi n of ﬂh\%\dﬂ%eﬁg ?ﬂé@gﬁ&# %late; Eg & g-{e{ené)d dééir %Gohcatmg a hybrid
mshiséigiea porppdng gt \Aﬁatsh Gwe lanirﬁ? mf erryiseliine enateryar thak arshbonded
asogethepBhanbMmaohaingr - Anong these hybrid substrates
are those known to a person skilled inm the art by the
acronym DSB (direct silicon bonding). Such substrates
¢ reperipgwnan tlacpriorertsi | i con | ayer directly bonded to a
recei ver substrate nmade of silicon of a different
crystalline orientation, without the formation of an
i nt er medi at dhisdyps of séqg@@tc@hnﬂvewscd]wthetﬂeédﬁmﬁwmms orectronics
Ot)r aoﬁHélb@cﬁnﬁ’é%‘ d@elaYiefms Taﬁébc"mblhdi Qﬁ’s rpﬂ!réﬁ tn‘ﬁcroelec‘ﬁonws

duce a subsfrate conprising er o I'i con
nen WfroricHst GPIOPHEOBIEC MG | cﬂi’tQﬂaP%‘ElF‘PtSP%%ndé%d t GOBponent
stphaslbgpf silicon with a (100) crystalline

orientation,.,or_vice v . en the receiver
substrate i ghﬁﬁgoée%?mé%eﬁ 3}%\1\%%6?% Eéna(t‘gf maybe; of the same or
pds?ﬁarbitenatoref dbe itemt ‘vlatrine’l dowarbwt bathe thek cbemictlo nature of the

eﬁ}%ésﬁéﬂéllﬁchﬁg Ply‘h&%ﬁe chl rﬁ%g&l@? ﬁ'@&rﬁ{ﬁ} gx&gtghﬁ:le orientation.

subst rates 3 teugefdirect @pnqhn OFf o deyesh ObﬂWO substrates denotes
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y ung, i,con Bonde
& oni at' on MG hGE H5PE ‘%?S&ﬁteﬁﬂ?@é’%ﬂ{f’M| apespngskilled in
Tdeharobpglye’ acrbargra Mokl (dibst @ﬂﬂzbfli bgﬁdlhg)e SZ[GE@ubstrates comprise an
I N e SO St at Vi cq .

aRetRlr Sy B AL RGRH06 2 bicbivph S il ot icon o o
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donor
produce a substrate comprising a layer of silicon with a (110) crystalline orientation

directly bonded to a support of silicon with a (100) crystalline orientation, or vice
versa.
| When the receiver substrate is made of silicon carbide (SiC), it is
possible to fabricate hybrid substrates known to a person skilled in the art by the
acronym SopSiC (silicon-on-polycrystalline-SiC).

Such hybrid substrates are useful for the production of high-
performance microelectronic circuits.

The article by C.Y. Sung, "Direct Silicon Bonded (DSB) Mixed
Orientation Substrate for High Performance Bulk CMOS Technology"”, Extended
Abstracts of the 2006 International Conference on Solid-State Devices and



substrate onto a (100) silicon receiver substrate by
bondi ng followed by thinning. This article records

wao b@s/1141e7 f abri cati on of such a substrate doesP@DIB2008/000567
require any insulating |ayer between the two |ayers
bonded together. The above arficle also mentions that
the absence of SiOinsulating layer in the fina
structure neans that a hydrophobic-type prebondi ng
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abovehdocunﬁ\,ﬂﬁo kivdven,t feofpethat docenent USvel 620 a62,0is dosethod of
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nment requires the additional applicati
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i.re di The object of the inventionis to
séﬂ? ‘Fﬁ?ﬁgﬁ’ Bned drawbacks of the prior art,

and i n part |‘[1c ab@urddnoe pridly ivdet as etdnibdd of thatabw,eatlomgnealt the
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oes no requir usi ng an |n erne ate a er
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a'ﬂﬂaﬁtﬁﬁ‘:s to obtain detachment by the subsequent heat treatment alone. Detachment
requires the additional application of a mechanical force.
However, this document does not relate specifically to a surface

30 preparation allowing good direct bonding.
The object of the invention is to solve the aforementioned drawbacks

of the prior art, and in particular to provide a method of fabricating a hybrid
substrate obtained by layer transfer and which does not require bonding using an
intermediate layer and in which the bonding between the donor substrate and the

35 receiver substrate is carried out via high-quality hydrophobic bonding.



recei ver substrate is carried out via high-quality
hydr ophobi ¢ bondi ng. Sunmary of the invention For this

w@eoposa)7 t he i nvention relates to a nmethod of PCT/IB2008/000567
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fabricating a hybrid substratﬁ, whi ch conpri ses at
| east two layers of crystalline material that are

bonded directly to each other, including a | ayer of
material called the "active" |ayer, comng froma

Crsdnddrt bPfheSHRSkibAt € cal l ed a "donor" substrate.
According to the rnvention, this nethod conprises .the
foll ow ng successive steps consisting in:- - carrying

out a step Obr ihiparposéghatindepdsh relaes tatagehyd of fabricating a

o SSBE BRI bR SRS Entsh o TERE S SPAMBHT ReleaPthat ae
b bendial dirdody teeeavhsdihat, mchiding d laygrofamaderidl ealie@hthe (fa@ive” layer,
Ofclc)fnhe\% ?%%ﬂc};ﬁf)ﬁﬁh@ ?ib%‘irat'e fcﬁftl'%iee?e dng’ é%l%g(raﬁé. the faces
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S yhsdeb st Sstefsdoh Siskin inf ecei ver” substrate, to a heat
[ on" heat

treatnent, called "prebondi eparation .

{reatment. ACTEVMESM iR & JOPRBLRE AblESoRF dessEy of qtomic

? agdeenmic speoips phe sad donqr substrge by ay ogferm ?hmdéinra \aeeg_eg\ed zone
[ : S

t Fonfing (2 bBindity LEQREn WSFERENryer°Bghe 1§ BRG: PP of donor

f aulsiratey each other; . - carrying out a heat treatnent

of r :)Ee two s %Q§j‘é5t?ﬁv\g: grrl]é‘ REGhe FRALIHIIQNhd HoRPtRENbA%he donor

st . bondi ng ‘he h .and - detaching said
- SHesHtEA0d g R§ Blerfécwaﬁ%cﬁ@‘a B fge of wmglyne substrate, called
machagdival sabdtiaey),to tdBediatdatrent] opllcdntatboadingosRpaftion” heat

i npl . ant ati on_ener f . sai d,alem Lar.ionic

o SRRt s DR Yo Rt e FREC i G deBgup gimosphere
t kemprisipe hiydwogen ahd/nr aigen dona tinpudfstt ledse3 @ kéconds, [se as to make
r e r substrate to be subsequently
dgfﬁggﬁggf%g{hﬁgg%}gﬁkgevel op sufficiently during the
prebondi ng pféplyRandingreit frentdageimeachothsrevent t he
subsequent bean@yiAg off a héatdRhekdH: b thelthRNiubitAt® @def Béhditions
danor, substrate CO.tl;dI n%h&lo ot h(ﬁr advant ageous and

ndF (AR THOPE BT RE OBV Ph eI g%t i on, t aken

i ndi vi dual | y detachingcaidireratinder: along aha wenlededdiong by a purely
ptrn%%ﬁ &h%&icgr{eat nment is carried out in a gaseous

at nospher e cont ai ni ng excl usively argon; - said

ptleopatdien gnpleeiptiom dpgmnand weplartation enesgy of eald gtemicrang/or ionic

93p&HeSeing chosen so that the defects induced by these species within the donor
substrate allow the remainder of the donor substrate to be subsequently detached but

do not develop sufficiently during the prebonding preparation heat treatment to
prevent the subsequent bonding or to deform the front face of the donor substrate.

According to other advantageous and non limiting features of the
invention, taken individually or in combination:

~ - said prebonding preparation treatment is carried out in a gaseous

atmosphere containing exclusively argon;

- said prebonding preparation treatment is carried out in a géseous
atmosphere containing exclusively hydrogen; '

- said prebonding preparation treatment is carried out in a rapid
thermal annealing (RTP) furnace;



at nosphere cont ai ni ng excl usively hydrogen; - said
prebondi ng preparation treatnent is carried out in a

wo apsdi4iber mal anneal i ng (RTP) furnace; - the hREI/IB2008/000567
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treatnment to strengthen the bonding of the two

substrates is carried out by 4 | ong heat treatnent for

at least 2 hours at a tenperature of 1100C or higher;

- the species inplanted to formthe weakened zone are
chosen from

krypt on and E’%eﬂ%%g ﬁ@atn%ﬁ{ io%en%t%kﬁg{ﬂgr%ggﬁ%% tla@{vg(%hbstrates is
GBS 1o 4 DY Grione heat dreatinemdarratdvast hGSER A AAMBFRIEDAL 1100°C
( Qrhighe#10) silicon, (100) silicon, silicon-ger rrani um

Si Ge), i Ge r bi S
ol 11t o ¢ £ e SRy ol O e e gehod b e posen from
C chydicges, leliume Agoripg nedry acfonakryptoarandlxeadrgsen from
silicon (Si) ’the( %gnﬁ/l: 12?};e|r ?ﬁ{é doglil)p gﬁbs'g'kﬁ!e c%ﬁﬁst@%@ ]a%'{l%glt!er?zﬁ "Chosen

carbide (Si } ures
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ur,es

In these dr n u
successi ve gﬂé gtse ?tﬁrets ﬁg}/%%gegp f % g e@i’to Vﬁlﬁ 8elme apparent
azfnmn dhe gieswimiw ihevesft which WHb coipbeogived wiltle reference to the

d T
DIBRELE AT, L, TORARRS0° g of RERROROY ShB e o
sé’é‘ﬁtqtlﬁnsf(i’r&tﬂoésﬂk e enbodignent th %%ﬂfst rate 1 conprises two
opposed faces 10 and 11, called "front" and "rear"

fagces respectively. As shown in figure 2, the donor
s3§§§QQEEB§Q¥Q£§Lé%ﬂM§%%ergo an inpl antation of

atom c/or ionic species so as to formtherein a

weakened zo ﬂé@ed%ﬁ” forns t he boundary between a

| ayer 13 cal ive" layer 13 and the renainder

14 of this suguentleto Adilasiraigdbeishgcessipg steps in the method of
| TRrRRtE hQRrdifg EAMhE i8R, through a sacrificial

insul ation layer 3, for exanple a layer of silicon

di oxi de (Si Q2), deposited on the front face 10 of the

S hstdigiion of.the preferred embodiment

The sequence of the various steps of the method will now be briefly
described. _

As may be seen in figure 1, a “donor” substrate 1 comprises two
opposed faces 10 and 11, called “front” and “rear” faces respectively.

As shown in figure 2, the donor substrate 1 then can undergo an
implantation of atomic/or ionic species so as to form therein a weakened zone 12,
which forms the boundary between a layer 13 called an “active” layer 13 and the
remainder 14 of this substrate.

Advantageously, this implantation is carried out through a sacrificial
insulation layer 3, for example a layer of silicon dioxide (SiO,), deposited on the
front face 10 of the substrate 1.

This insulation layer 3 is then removed, as shown in figure 3.



This insulation layer 3 is then renpved, as shown in
figure 3. The donor substrate 1 and a "receiver"

waostirade 2 then undergo a "prebondi ng preparBdT/mBro08/000567
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treatment, which will be expl ? ned in detail later
(see figure 4). The receiver substrate 2 conprises two
opposed faces 20 and 21, called "front" and "rear"
faces respectively. Next, the front face 20 of the

recei ver subgir @y %uﬁs%ra%op lah§d, k%cé%ére CSBRQ?AE 2 n@eﬁ ?mdergo a

the front face 10 9 donor subst g
5) PrebRBAIRS FIPRRyatiaR ciFqaimenth sdighnavilh lh‘?E‘P’iRlﬁned &f deteticleter (see
4.fightd €Y. a treat nment to strengthen the bondi ng, the

remai nder of the donor sybstrate 1 is deta

shown in f| (F & eBCIVEI oSURSUItR 4 PORBRSS Wﬁeomqs? aqeé)?é)rand 21,
13abert Grartéandtreary daces mdsptatdely. 2 and obtain a hybrid

substrate, ‘Ndek't‘ tﬁ@gefétefagé’ 50 8{3% 1R red hfer\éﬁg 2 %E)%%fled by direct

will now be

s esdingfe the frang face d@iof ke damios Wb;tr@tezl (ﬁ%fﬁgﬂre iy not
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by13 o'ﬁPci ﬁgtré&g/e§gt90%cteaféjr1/ﬂgoﬁagahr? g)l(lgﬁxdﬁ él?bssfrﬁ% %tg\/\% rg?éfence 5.

t héermal "anneali n
constitutindhe Werlmsrsmpswbmwdtesieicmbrﬂ ibereataysletailf r om

silicon (Si )The(doht)p)suﬁétia'té:qnancf oo VC? élgngt&@e 2 may or may not

silicgon- +ger man um ( ger mani um
c&Ppiittof fapiepndusiprgmaterialin nitri de (GaN). The recei ver

SUbSt rate 27Ig@eadrsl Sh@ﬁna@éﬂ‘al Gositaling AR Q&nor substrate 1 will be
crsalllne ter le.silic

i
stPe SRSt %’r atl% dﬂ Wfl i 1 bsoﬂ?oﬁsé]? Bi éﬂ) C%eSFeC)a dense
pldahebmblnyofscavgﬂlas byym@ntmglatmrc ad/@olonc spesies) fdlleeved by a

Sitﬂér@eﬁarﬁx%lﬂ{gd&%dbm al so polycrystalline silicon. It

a sem-conductor or an insulator material. Two -
part i cul ar &SN e@nindh she Mmatdiial conssitatingnthe slosps sutistrate 1 may

f e @hb‘@n&‘r%@rﬁcﬁﬂ %Sﬁ U by @fisod, {1 0@? sfiftoh hﬁllmgé%ninug}j %SiGe),

bstr at € rate.?2 are
St%elil?arrn?‘gg rﬁée)pﬁ %‘? Sﬂff 3¢6§$‘F§Ia€3 pgitride; (G@dH- and of
di fferent cyistradelvieneuistiaent a(tnsﬁ:moﬁ Aty c@mamle &r (nl;ﬁ&)fstalhne

S
(Bt e, o 5L 0 S000, it i
s{(¥iCa.oprefquatdy eiregi-yrysiahgilieow 0y pobicrstdllinosilicamdatbide, but also
r ﬁ@@bt\&@fallﬁiétbﬂwoﬂt ﬁ n?a b% ﬁﬂgc&ldu&gt ¥c ﬁltsﬁht!ot terial.

li"con carbjd not ed t at t onor and
r ecel ver Suggvlor gqrggu ﬁxa§p1§tc§‘@or§eof the invention consist in forming a

DSB-type substrate in which the donor substrate 1 and the receiver substrate 2 are
both made of silicon, preferably single-crystal silicon and of different crystalline
orientations (for example (100), (110) or (111)), or in forming an SopSiC-type
substrate in which the donor substrate 1 is made of silicon (preferably single-crystal
silicon) and the receiver substrate 2 is made of polycrystalline silicon carbide. |

It should be noted that the donor and receiver substrates may also be
multilayer substrates. However, in this case it is necessary for the layer of material
constituting the front faces 10 and 20 of the substrates 1 and 2 to meet the
aforementioned specifications.

{



mul tilayer substrates. However, in this case it is
necessary for the layer of material constituting the

wo eawatiiflaces 10 and 20 of the substrates 1 andP@I/IB2008/000567
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nmeet the aforenentioned specifications. The step of

i mpl anting atom c and/ or i oni é species is carried out

by selecting the inplanted species, their dose and

their inplantation energy so that the defects induced

by these spgg r : J.| Qi

t he renaj ndg?lb%%p&ftlgy as{%%geag(gg%t 2? g%lggtﬁg%&?s?ggwled out by
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ofthes prebbeding Ipatpacaiondeat trpdtareheshowreit figarerdyto hieforadehe front

of, [ I e ),

s S ol on YA seqls R e Sy BERRE R L

are parti culgrxgmplssrob speciasdhatmen bepiatantedi taniien may be made

Siof h¢@agedII$), helien tHe) MRoAROIDEnddh (N%%%?go?ﬂw ]@ﬁl b,ggyl?;cgla éKr) and

their e and their Tnplantation energy
s&“8¥ ¥¥’avoi d t he phenomenon of surface bubbling that
i s typicall {Thedst spevesd wieepadiculailer ippropriad | fanti@@lantation in a

Stsﬁﬂgﬁﬁlgasir%%hli.on’ is annealed. In general, i t Is also

pOSSI O carry out a co-inplantation operation, the
surface of tlhe cheibeof these breicivy, thoirdasciad! thair sSupbastionrnergy

VM' . | Ie i N .

ot b @b RPRiRIhe blobhefin! BRI ebiin By i) Ypically
i Ppfaisdarhes s mateyial, jpplanted incdondeed fashignriaepnealesds t he
species, thei %erfé@ﬂ,e.it adt’bgsd }b‘tféisi'bld't)tﬂ’[g]g?wo@f iif@(ﬁ‘-tilﬁﬁﬁhﬁﬁoﬁlbﬁeration,
cnosen. i n C .Nna e I nNg O .ne .. .
NI el A ——
s il veniaggduartt atse,dior exargalej anfik s imptantition tofidrelium followed by an

| eRbantat; e gi es and doses of the aforenentioned
spe ?gs %?FHbﬁshosen bet ween 20 and 500 keV and

bet ween 1 xLikgyaseathecnapurgof the speeips, 7their despandahely smplantation

eXATRY Qe RBbIMMINAGRAB: Ha§ ThEPHRNEGSIWPLE hBSNHHRS ies i
v\nél?jﬁé%n %nergey of ar ounoall?BO to 200 kle% and wth aé{jg%egles ®
b

within the 5 x 1016 to 1 x 10 17 at/cnR range.
I'n the caseThs,avigaherathinbe sioysle dapldnedicdndr gytirhplantation, the

M0 A HE GRS, MOV A
cbetweph afend SekeY and betposisil bl 't afcneadpe18'd atier?.
hydrogen coai 'Eﬁltegé}hgﬁ %%ﬁ‘ﬂ’ §loHQ b o Rint DY B PHR Yubstrate with an

co-inpl anted w . . o e
energy of around 30 to 200 keV and with a dose being within the 5 x 10°° to 1 x

10" at/cm? range. In the case of argon atoms, the applied energy is around 200 to
500 keV and the implantation dose around 1 x 10'® to 5 x 10'° at/cm®.

In the case of co-implantation, it is possible for example to use
hydrogen co-implanted with fluorine or hydrogen co-implanted with helium.

In the case of hydrogen/fluorine co-implantation, the hydrogen is
implanted with an energy between 20 and 50 keV and a dose between 1 x 10" and
5 x 10" H'/cm?, whereas the fluorine is implanted with an energy between 150 and
200 keV and for implantation doses of 1 x 10** o 1 x 10'® F*/em?.

In the case of hydrogen/helium co-implantation, the helium is
implanted with an energy between 70 and 90 keV and a dose between 1 x 10' and



In the case of hydrogen/fluorine co-inplantation, the
hydrogen is inplanted with an energy between 20 and 50

whedsandon dose between 1 x 10 15 and 5 x 10 I1BCHEB20082000567
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whereas the fluorine is inpl agted with an energy

bet ween 150 and 200 keV and f I mpl ant ati on doses - of
1 x 1014 to 1 x 10 16 F+/cnR2. In the case of

hydr ogen/ hel i um co-i npl antati on, the heliumis

LTI ST iRt 0 U0 e 7
5 5 mplpatatierdeges af his IQnép@w stt #eem70 and 90

keV for i erMQJhte 41d9 thediagant@tfonl the bde? by Rfef td Qhelﬁ'terature on

rglgards the inplantation, the reader
ngmfi@%t Ye PI9%Pature on the Smart Cut (tm process
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deposrtron HeSa 1
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h§ ? L yor i ¢ actl apor @? aci he
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c@ﬁ%’f?@t@tmﬁpﬁﬁ@éﬁsi ng the front face 10 in SUCCGSSI on
Wi t h: - af 'Ihéttrelaﬁﬁéht(ifsn@ §Qhéiﬁic@1nb&ﬁ%‘c‘{ﬂe@§{égclean consists in

( ndar d e whi ch co ses a mxture
%ﬂ% F%ﬁ?ié 7 N}q&@sbon%ﬂr ogen per oxi de (HZO )
End dei oni zed fivat Bath ogmgolut@nmmohskmmsxﬁn@arﬁ @lédnl DNwhich
t [
S 88 b AR Chu I 800oflgs (LY BEBREesRiide 00
( P«Q@?loalﬁ@ld wgteamnzled wat er .
- a second bath of a solution known as SC2 (Standard Clean 2),

which comprises a mixture of hydrochloric acid (HCI), hydrogen peroxide (H,0,)

ataHHésE) glrlé ‘f&??é%%%? rl(?\t}torreslsgr\é/- essErggp?(/:&h qpowﬁf)n (ﬁPB‘i/D) These

and deionized water.

The prebonding preparation treatment shown in figure 4 consists in
subjecting at least one of the faces to be bonded, 10 or 20, to a heat treatment at a
temperature between 800°C and 1200°C in a gaseous atmosphere comprising
hydrogen and/or argon, but not oxygen.

The gaseous atmosphere may therefore be chosen to comprise:
exclusively hydrogen, or exclusively argon, or a mixture of these two gases, or even
one or other or both of them combined with another gas, excluding oxygen.

The duration of the treatment is at least 30 seconds, but preferably
does not exceed a few minutes.



The prebondi ng preparation treatnent shown in figure 4
consists in subjecting at | east one of the faces to be

whondaedi1010 or 20, to a heat treatnent at a tePQETEDUM®0567
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bet ween 800C and 12000C i n a gaseous atnosphere
conpri sing hydrogen and/ or argon, but not oxygen. The
gaseous at nosphere nmay therefore be chosen to
conprise: exclusively hydrogen, or exclusively argon
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niraatad ewéamsSmed: tedydtoges aloncBrvesusthalt, evhen it desorbs, to allow the

h El@%ﬁ&{‘ 'ok‘ 'cﬁtetlé(nt bonds be@e@ﬁ ttﬁeﬁ ?A&%{Qr fr§?{“ fac%@ he a%lé %’ iNBses not

8, 199 dvant age o
sfreeaia é@%%@& dhrepigerbase thye defuses o dhe ﬂ&é@lal,SWﬁb@lttg’@aeratmg
hydigegesndeteary is very small, when it desorbs, to allow

the creatio coval .ent bonds bet ween t he faC| ng
front fac esﬂlla‘sdéwal 3}6‘ S treptmegh &s ?r"te)‘ithe B$> PpLley Y egpmple the
t hioréméngiohed best debimsons Itk othedetoravdimpledlto Mpléigdt it as it
j gasi ng defects. In addition, this
%{rr@fgefrll(? ﬂﬁ%f the dry type, unlike for exan‘pl e the
af orement i oﬁmllﬂﬁhlsaycbqndem preperatidnt treatmehiehasf the effect that the

Sicph&ed tig e t +t q i
PPt ¥ o, L;?; it ﬁgé‘éﬁéepaini e tpBe 2%%‘ Slphilized in the

eFHEREES hahelortip pathteepandonbhist kssulisdppibe eertesrance of the

i miapcavitiest ﬁl&b@@dh@%kﬁit@éihéﬂt z@U then 1rhﬁ1@nfé‘dcfnﬁféﬁ¥il iih €Be zone
ul.ts.in the caa escence

of thait P ACGERDES JIGNS\sh (R bbb GrBioqs agiosen in
i syshanwed tredtthe afakernentihel eariescemet gtienomgndrhéoes not lead to the

Mh&Gh &Bfﬁé l?@?%\ﬁ%h th%?ﬁnéﬂ?%{alm ation conditions

are c osen I'n e af orenenti oned
coal escencelBhanehasdng G’éﬁ@gfaﬁ@tl freaigrento cemebe carried out in a

chamber for high-temperature annealing in a controlled atmosphere, for example a

single-wafer RTP (rapid thermal process) furnace or else an ep1tax1al growth
 furnace.

The use of a conventional furnace, in which the substrates are treated
in batches, may also be envisioned. .

After the aforementioned treatment, the front faces 10 and 20 must
be bonded together very rapidly, so as to minimize the risks of contamination by the
ambient atmosphere. This bonding step is shown in figure 5.

Advantageously, it is also possible to store the treated substrates in a
chamber having a controlled atmosphere containing only an inert gas, typically



detachnment of the layer 13 fromthe remai nder 14. The

prebondi ng preparation treatnent can be carried out in
wa@2@barter for high-tenperature annealing in apCT/IB2008/000567

control |l ed at nosphere, for exanple a single-wafer RTP

(rapid thermal process) fur nace or else an epi t axi al

grow h furnace. The use of a conventional furnace, in

whi ch the substrates are treated in batches may al so
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in figure 5
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carri ed o'ut ‘{e%ﬁﬁlr“ﬁ’i‘trﬁ grrely mﬁaﬁ%ﬁégt treatment, that
is to say far “pulblyl’femaéhmflcal aksdchinent h rwlillilﬁatefdt by a mechanical
t [ own 1n.1I
dg{ ac {’l?rrsern%i l#llq%gln% a too Ch ate? Efé?? Sheke ‘%ﬁg?r}?gezrone 12
1&ophens it“éﬁk@sih@ pehstrateTon kS’ &P@l}angmlem jétsr pateefiat at this point.

20 rrec hani cal . %lleﬁﬁfs%fﬁe Jl?%e%ﬁém?agtd@ﬁ% t i Eelng carried out,

i tiated ch anlc act | on rexanpl e
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the structure may also be rotated so as to faC|I|tate

95 the detachnppf BRimple 1

A (110) Si silicon substrate covered with a silicon oxide (SiO-) layer
underwent an implantation with helium ions (He") with a dose of slightly less than
1 x 10'” He*/cm? and an implantation energy of 50 keV.

The silicon oxide SiO, formed was then removed by treatment in a
hydrofluoric acid (HF) solution followed by cleaning of the aforementioned RCA-
clean type.

30

This silicon donor substrate and a receiver substrate, also made of
silicon but of (100) crystalline orientation, then underwent the prebonding
preparation treatment in a gaseous atmosphere comprising hydrogen and argon for a
35 time of about 4 minutes at a temperature of 1050°C.



Two exanpl es of how to inplenent the invention will be
given below. ' Exanple 1. A ( 110) Si silicon
wastirade covered with a silicon oxide (Si O2)PCHE2008/000567
underwent an inplantation with heliumions (He+) with ’
a dose of slightly less than ¥ x 10 17 He+/cn2 and an
i npl antation energy of 50 keV. The silicon oxide SiO
formed was then renoved by treatrrent in a hydrofluoric

acid (HF) Sqlh tt{g& ‘Fb% rlclf% dagcy _Fﬁl 5 SI %ncfgg tggether via their

af orenenti one
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fromthe rega anica nser
bPEERsSaTA far e Produerions of fHBITe cQmipaRsnsi | | con” DSB type was
10 thus able to be obtained. This product thus had a very

hi gh-qual i ty_bondijng i nterface necessary for the
production gfﬁ’gpggoi]e conmponents. Exanple 2: A (100) Si

si licon subégt (1@0kScaliermedibetrdtt caveséd itha @]xcoﬂeamdﬁ @20,) layer

Tﬂ&é&e{ﬁmﬁfoﬁg? %ﬁ@lﬁgeﬁﬂﬂ 113{ X eigﬂglll udn g‘h‘é 91'110 %Jmsat ' Pa;gted with a
10ess ¢figbonp] a<nbp ah T Fmp ﬁ%@latmldnnteh@n gl}ergﬁ Oﬂ 881) keW whereas the

15 WRQABasn Wag ikl 1h o
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kEVFIEX R ton oxide Si2 formed was then renoved by
treat ment i fTha shiedn Q)fxidd:(Sl(E feemed ‘évhﬁziheﬁQbev&ﬂby treatment in a

f ﬂéélrgﬁﬁﬁ 1<p X%IIS| 250 tlﬁ% Ifolg l%e?t t;ya ggrgﬁ% ogﬁ_f a?CA Wae'n?loned RCA-

salgen tyaee, nmamde of pol ycrystalline silicon carbide

20 (PSI Q). thempindBtyf HonbP &uBiERONAHNY REERE JhibBte, made of

polycrystalline silicon carbide (pSiC), then underwent the prebonding preparatiori

pmt

. treatment in a gaseous atmosphere comprising hydrogen for a time of about .5
minutes at a temperature 800°C. '

The two substrates 1 and 2 were bonded together via their respective

25 front faces and underwent a heat treatment for 3 hours at 1000°C in order to
‘strengthen the bonding.
Finally, the donor substrate was detached from the remainder purely

mechanically, by injecting a fluid jet.

A substrate of the SopSiC (silicon—on—polycryé:talline silicon carbide)

30 type was thus able to be obtained with a very high-quality bonding interface.



treatnment in a gaseous atnosphere conprising hydrogen

for a tinme of about .5 mnutes at a tenperature 800C
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their respective front faces and underwent a heat

treatment for 3 hours at 1000C in order to strengthen

the bonding. Finally, the donor substrate was detached

fromthe remai nder purely nechanically, by injecting a

fluid jet. A substrate of SiC
(silicon-on-polycrystalli nted—@%'lﬁﬁgon carbi de) type was

thus able to be obtained with a very high-quality
bondi ng interface. CLAIMS 1. A nethod of fabricating a

hybri d substrate I C onpr.i se t. least two | ayers .
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atom c and/or ionic species_into said donor substrate

so as to for fEFREBAY 25t ok #nBlgntng at fepst) oreopategagy ©hatomic
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substrate, ¢ %lui)j%gtir%p '(')ﬁf gﬁ gﬂeﬁ Face$ AR A "‘fr(grﬁ’é 3{1&6‘815 the donor

treatnent, call’e re [ paration

re
t PetRtEAnd oge of thedaqsscallest e gégx_né’ dreeageTasialling 90Btate, called
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de{ ac%g%ﬁ _%(lgﬂon’ _
the nature, implantation dose and implantation energy of said atomic and/or ionic
species being chosen so that the defects induced by these species within the donor
substrate allow the remainder of the donor substrate to be subsequently detached but

20

25 do not develop sufficiently during the prebonding preparation heat treatment to
prevent the subsequent bonding or to deform the front face of the donor substrate.

2. The method as claimed in claim 1, wherein said prebonding
preparation treatment is carried out in a gaseous atmosphere containing exclusively
argon.

30 3. The method as claimed in claim 1, wherein said prebonding

preparation treatment is carried out in a gaseous atmosphere containing exclusively
hydrogen.



do not develop sufficiently during the prebonding

preparation heat treatnent to prevent the subsequent
whendiingopr to deformthe front face of the doP@r/IB2008/000567

substrate. 2. The nethod as clained in claim1,

wherei n said prebonding prepatéation treatnment is

carried out in a gaseous atnosphere containing

exclusively argon. 3. The nmethod as clained in claim

1, wherein sai re n par at i treat
cary1ed out Tniad 5000 s SefbEiReRE o BiAF e cles, wherein
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