1 AMETHOD OF TREATING A WAFER SURFACE The present
invention relates to bonding two wafers comprising semiconductor
materials to produce structures for use in the fields of microelectronics,
optics, or 5 optoelectronics. More precisely, the invention relates to

activgtiggT%b%@di@gég&f%&%okswgﬁaﬁog% H\ two wafers to be

bonded even though it may have been oxidized and’or it may have
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"Smart-CutTM" (registered trade mark), is known to the skilled person

RefétBACS LBGIF W55 made, for example, to the work
"Silicon-onMaselatarctechmblogyt Matemnalsria MbiS| r2ic Ediionpbyctivating

Jeardense ngolinge published by éﬂBJVi%faéEa%‘%{BiCon“t@'&%Qe'%ﬁznOBa%S%ers to
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confpbReRtSIIRICoIF s transferred thin films forces substrate
fabricatorsToeroduce: 5O) typeosubsirateswitht everthinner JgRer BYeES trade

of siligen, while, refaining 3Q exgellen guality. As a result, 'E%ngvmﬂctge ould

quality of transferred layers and thus improvi trec%nlques or t]é%ng off
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meassiedge, published by Kluwer Academic Publishers, pages
50 and 51).

A structure known by the acronym SOI (silicon-on-

20 insulator) can then be produced by implantation through
the oxidized surface of a silicon donor wafer and by
transferring, by bonding onto a silicon wafer termed the
“receiver” wafer, a thin film including the superficial
oxide layer and the upper thin layer of silicon derived

25 from said donor wafer.

The intensifying miniaturization of electronic
components formed on such transferred thin films forces
substrate fabricators to produce SOI type substrates with
ever thinner upper layers of silicon, while retaining

30 excellent guality.

As a result, improving the quality of transferred
layers and thus improving techniques for taking off and
transferring such layers is vital.

Bonding quality is essential to good layer transfer,

35 where the quality of that bonding is principally measured
by the bonding energy binding the two wafers.



by the bonding energy binding the two wafers. 2 As i_s explaingd below, it

has now been established that the existenge of certaln_contamlnants on

the wafer surfaces has the effect of reducing the bonding energy. The

implantation step generally brings _hydrocarbon_ 5 type contaminants to the
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shows that while methods employing co-implantation of

hydrogen and helium allows a much lower total
20  implantation dose than that for simple implantation to be
used, blister type defects are more numerous at the
bonding interface.
Further, it has been shown that SOT type substrates
with a buried oxide layer that is very thin, i.e. less
25 than 50 nm (50 nanometers) thick, are more difficult to
produce, since they are much more sensitive to the
appearance of blister type defects.
Thus, it is also important to reinforce the bonding
energy in order to broaden the working conditions and the
30 application possibilities of said “Smart-Cut™” method.
Finally, the bonding energy must also be reinforced
to encourage proper detachment and layer transfer.
In fact, the existence of contaminants at the
bonding interface can result in detachment of the layer
35 at that interface rather than at the zone of weakness,
thereby creating defects (non-transferred zones) on the
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35 at that interface rather than at the zone of weakness, ther_eby creating
defects (non-transferred zones) on the 3 receiver wafer, which _

correspond to residues on the donor wafer. The lower the bonding

energy, the greater the quantity of non-t_ransferred zones. 5 Further, when

the haveling enciayes Jows inate: gl for dhe bondinguae o,
rea\gh %he edge of the wafer diametrically opposite to tha ro Cc _
bond?ngrﬁas been initiated, and a larger number of defects is observeql in
that regiod NE0 FREgriok Akt drsadijrdisclosesseveralangthogssf taating
thecauateiceyyriar £0 hendings 1o raprong bonding and to eliminate all

particles prgaent gin tm%%tgf%%eof the wafe_rs rtlo be bonged. Suc'h ’ e
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steﬁjoff ihg 5R8 chmibaindétmtivayand b) qwbn@ﬁtepedfge of the
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ang, med." -hefore-bond".below. The purpo g th
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i icles: (n)limi r ess, (on an atomic scale) to ,
i

nafuré of thé stftalé bficGuragBe Wit aRd eaAMNcreass e bumdiage of
enéRfy, WiAdieds theo appebramdedf defects at the wafer edge.

Such treatments generally comprise two successive

steps, namely:

a) a first step of cleaning and chemical

activation; and

b) a second step of cleaning, which second step is

carried out immediately prior to bonding and is
termed “clean-before-bond” below.

The purpose of cleaning the surfaces to be bonded in
step a) is to:

®* render said surfaces hydrophilic;

® withdraw contaminants, in particular of the
hydrocarbon type, that have appeared on the
surfaces of the wafers following implantation;

® remove isolated particles;

¢ limit the roughness (on an atomic scale) to
ensure that wafers are brought into intimate
contact.

The hydrophilic nature of the surface encourages
bonding and can increase the bonding energy, limiting the
appearance of defects at the wafer edge.

The prior art contains such a cleaning and
activation method, termed “RCA”, which consists in

treating the surfaces to be bonded in succession with:



The prior art contains such a cleaning and 35 activation method, terme_d

"RCA", which consists in treating the surfa;:es to be bonded in succession

with: 4 a first solution known as "SC1" (standard clean 1) which

comprises a mixture of ammonium hydroxide (NH4OH), hydrogen

peroxide (H2Q@2)and ,delonized water: p,a second 58'&;]9” fggr%vé‘ﬁ%@ fFlean
"SC2" (standard 1clean 2), which comprises a mixture of "hyd 1€ aCi

(HC1) , hydrogen erided? (ﬁ%@f%ﬁﬁ%e@oﬁiﬁﬁ%ﬁar?fhémwhmmn

is principally inteM@d@xidwitﬁﬁﬂa@ﬂWlW@h&swgag&w t0g,0,), and
wafer surface angbtoorengerthg surfaces hydrophilic, while the second

ionisi lic contamination. However, it has
5 Solution is intgndgd {g remove metal
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is also aimed at reirtorcing the ABrob i ARk BF thd waters aamenat ,

which considerably alters their bonding energy.

Further, the patent application W0-2005/096369
discloses a method of cleaning the oxidized surface of a
wafer for bonding it to another wafer. Said method
employs a mixture of ammonia solution (NH,OH) and hydrogen
peroxide (H;0;) and can remove isolated particles while
avoiding creating surface roughness.

Furthermore, it should be noted that while the
above-mentioned Smart-Cut™ method comprises multiple
cleaning steps, the clean-before-bond step b) is highly
specific as it predetermines the guality of the
substrates obtained after the step for transferring the
layer(s).

That step is aimed at withdrawing particles that
have been deposited during the interval between the
cleaning step a) and bonding. It is also aimed at
reinforcing the hydrophilic nature of the wafers, as that
tends to be reduced substantially as the time interval
between the cleaning step a) and bonding is increased.

The cleaning step b) is generally carried out by
brushing the surfaces to be bonded with a solution of



tends to be reduced substantially as the time interval between the
cleaning step a) and bonding is increased. 35 The cleaning step b) is
generally carried out by brushing the®surfaces to be bonded with a
solution of r_ deionized water; see, for example, French patent
application FR-P.-2 854 493. With the above-mentioned -two-step

demetheddt unfertunately appears thed the mozesthial syrfacertocdhe-hondedhtent
apgﬁr&%‘eﬁ%gy%@g@u- mgqﬂeréltggmlt the number of transfer defects, the

ore the roughness of the surface  increases, thus increasing the ,
profiEdifity of tHetappedra BEBiister §pe defdlisIh%Re Mmethod, 1t
un abovemgrdionedREAtype treatment, agreaten chyslnaphitie naturéds bonded

isObE%EQSQP_é/dJSﬁ@t%% L3 Solution at-aightemperaiure (HOCh mper  of

However, in confrast, the created surface will be etched, which will
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: O e neilon g TInen Sk reater
to preserve ?heehydropﬁ}ﬁc nature of reated wafers and. to maximize

hythecording energyr Wheh cariang et the fablicationmeffiod cipamtion at
a industiial sealpethat results in7additional genstraints when managingst, the
- 2alehes of yafers to he treajed. Ze'-’éc%%s,“!twﬁ{“%%d'm%rﬁ Ofit%%%%sseé‘t its
Invention aim to overcome the above-_mentlone& |sac‘i/</antages an( to
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tep a is retained, embed.;-ments of the invention also aim to

¢leaning s
Safitiv t%&orﬁ&@ﬁﬁm%gﬁ?gbeW$at cfeaning Step-afnd fHg-crval

betleaprantdhe two steps a) and b) must be minimized in order
to preserve the hydrophilic nature of the treated wafers and
to maximize the bonding energy. When carrying out the
fabrication method on an industrial scale, that results in
additional constraints when managing batches of wafers to
be treated.

As a result, embodiments of the present invention aim
to overcome the above-mentioned disadvantages and to
introduce chemical activation of the surfaces during the
clean-before-bond step, preferably carried out at ambient
temperature, to simplify the prior cleaning step a) or even
to dispense with it.

If the prior cleaning step a) 1s retained, embodiments
of the invention also aim to allow the storage time for
wafers between that c¢leaning step a) and the clean-and-
activate-before-bond step of the invention to be increased,
while keeping the bonding energy high following bonding of
the two wafers.

Finally, the activation step according to embodiments
of the invention preferably must also be smoothly
integrated into the existing industrial method of
fabricating SOI substrates.



activate-before-bond step of the invention to be increased, while keeping
the bonding energy high following bonding, of the two wafers. Finally, the
activation step according to embodiments of the invent ion preferably
must also be smoothly integrated int6 the existing industrial method of
fabricating SGI substrates. n To this end, embodiments of the invention

relatﬁ to ghrggthgrq gf trgfan%%one o‘rttsheO her, or both sur%aces, terngle ‘o a

" 1 1ime o invengion' re
bond?ng" sUrfaces 6f a first wafer tefme thehcefonorrl Wwafer “and a second

mefafst tefméd BT reeeivBe waferdnferiledad b bBRdED 6He agamst theermed
“bohdemnyith the-ainof fabficatingl esstrucidrerusedrthe opties; eteeiranics, wafer
anfl QP& laconics elds. y peeordgncewilh.a firsl aspedlafina piesenla <o
~invention, there Is provided a method of cleaning and activating one or .

beiHaBREForBith SEAABSS tehhgd Obofiding&brfaces ofafir vafgPricating
a termed-therdonoseavafen andre second aafer tetmed the'tecejverbwaferpto-

= 1i8tended to-be bo Jded one against the other with the aim of fabricating a
stru%Jare used in the optics,. electronics, or onto-electronicsgield , the

methdld Beifg ERatacterizEd in that it comprises afdaning and- &ttivardrc et
instep cawied oditlimntediatelypriovtodbonding sait dodor @ahd recewering and

acwafees: by apphfing to, said-bending surface er syifaces & selutiontermed rmeq
(B84 Surace. reatment comprising,at least ah é’%97t%fram<§§“%%-eby“donor"

1r
ammonia (Nﬁh -n water, preferably deionize , In a concentration

Wajsight #tfe RANGES SO abbat6-05i TG 20 Othéf @dvartageduger” wafer
i mamd daiting emmodiments=of thenivengienriskenalone oftiner with the
ai‘%‘?m@@a”'ﬁgb%rf@&ﬂ%@ the treatment solutiqnmay be constzutdpy ; .o
a solution of ammonia (NH4OH) in water, preferably deionized, in a
e%ﬁﬁEéﬂﬁ&%ﬁby or opto-electronics ields, tThe method

being characterized in that i1t comprises a cleaning and
activation step <carried out immediately prior to
bonding said donor and receiver wafers, by applying to
sald bonding surface or surfaces a solution termed the
“surface treatment” comprising at least .about 97% of a
solution of ammonia (NH,OH) in water, preferably
deionized, 1in a concentration by weight in the range
from about 0.05% to 2%.

Other advantageous, non-limiting embodiments of the
invention, taken alone or in combination, are as follows:

* the treatment solution may be constituted by
a solution of ammonia (NH,OH) in water,
preferably deionized, 1n a concentration by
weight in the range from about 0.05% to 2%;

e the <treatment solution may be constituted by
about 97% of a solution of ammonia (NH,OH) in
water, preferably deionized, in a concentration
by weight in the range from about 0.05% to 2%,
and about 3% of chelating agents and/or
surfactants; ,

e the solution of ammonia (NH/ OH) may have a

concentration by weight in water in the range



weight in the range from about 0.05% to 2%; the treatment solution. may

be constituted by about 97; of a solution of ammonia (NH40OH) in water,
preferably deionized, in a concentration by weight in the range from about
0.05% to 2%, and about 3: of chelating agents and/or surfactants; the
solution of amrhéAL @PMHEOH)May have ascorieenfratierrby weightlin close
water in the range 63 drom about 0.5% to 1.6%, preferably still close to

0.8%; the cleani tivation step may be carried, out by applyin :
said surface %%qn%r%%%%h% n%rtl%t%(rg]]%le\r]gt%%eogf 736:(? %r%as\é;)%%e Sarried
surface treatm@httsolutidh magelappiied whithdhe dORBEaRE .receieptment
wafers are on thel bondingamachinesnthe sutfacetreatment’solution naays ;

be applied directly on the bonding machine, preferable for a period in -

the range 10 seconds to 2 minutes; said cleaning and activation step may

be carried out. by simultaneously applying said surface treatment

solution and brushing the bonding surface to be treated; at least one of

the two bonding surfaces may be covered with a layer of oxide; the

donor wafer may have undergone atomic species implantation prior to
bonding to form- a zone of weakness defining a thin laver to be

transferred.. In accordance wit'-. a second aspect of the present

invention, there is provided a method of fabricating a structure intended to

be used in the optics, electronics, or op'o-electronics field, characterised

in that it comprises



the following steps: - implanting atomic species into a wafer termed the
"donor" wafer having an oxide laver on its surface, to form therein a zone

of weakness defining a thin laver; - cleaning and activating the oxidized
surface of said donor wafer immediately prior to bonding, Jr accordance

with the method of the first aspect; - bonding said act-'..vated surface of

the donor waferiontosthe surtace otanothet wafel terimed the V'receiveriplied

wafer, optionally,oxidized. sajd,syrfacs optiopal:y a,, .k hgheenc on the

cleaned and activated in accordance .With the method. of the first aspect;
and detaching S5idthin Ay &r&nt-SHid oxide layer at said zone of
weakness in ordércto sakefthem doff cmditearisfes tiernionto saig réceivepplied

wafer. 8 Other gmhadimentsofithe inygntontaker@ione ofdpe ferably for
combination, are as foI.IO\gts):,salgamethod ma)i omprise cqcnsogd%tiln .

anneal step beﬁNgeerﬁh% &ﬁ]d'i %teqoaggg the d% géﬁlmgnt scfep; dnd"the™’
donor wafermayaselprodbeed fiot a SSeiicasductermateriab faim siliéoh e
or from stressegd:silicans Inpafticiar, thisnnethaddpayalowagoplying said
semiconductor- Qn-insulator type, structure_or-a_silicon-on-insu |

type structure t&'be gﬁjrel}catggggfhr%%%%argcot%Hs%t%c%%an ggvar%%g(g%é the

the invention WiPBEESie Bpparert. FentheBRewRigy description made
with reference tgtheé ageampanyiog drawingsavhicinshow aspossibles may be

npn-limiting imp@@@t&p%yt\ﬁa)éofl glgg:flti%rf I%Q@chgwings:
Figures la told show the principal steps in a ,
¢ the donor wafer may have undergone atomic
species implantation prior to bonding to form a
zone of weakness defining a thin layer to be
transferred.

In accordance with a second aspect of the present
invention, there 1is provided a method of fabricating a
structure intended to be used in the optics, electronics, or
opto-electronics field, characterised in that it comprises
the following steps:

- implanting atomic species into a wafer termed
the “donor” wafer having an oxide layer on 1ts
surface, to form therein a =zone of weakness
defining a thin layer;

- cleaning and activating the oxidized surface of
said donor wafer immediately prior to bonding, in
accordance with the method of the first aspect;

- bonding said activated surface of the donor
wafer onto the surface of another wafer termed the
“receiver” wafer, optionally  oxidized, said
surface optionally having been cleaned and
activated in accordance with the method of the
first aspect; and

- detaching said thin layer and said oxide layer
at said zone of weakness in order to take them off

and transfer them onto said receiver wafer.



method of taking off and transferring layers applied to the production of a
SCI type substrate; Figure 2 is a diagram showing a technique for
measuring the bonding energy between two wafers; Figure 3 is a graph
showing the bonding energy | betwegn two wafers as a function of the
temperature of the anneal treatment, for series of wafers that have
respectively undergone either a "control" cleaning and activation method

or therglean-and-activatebefore-bond method-eldhe invantions Fgwredr in
COis ai%%%hi%howi%%ghe resylts cifor{}esasuring a she number of transfer

gékfec §'in'a ‘transferred ?ayer, rom Series o wafers that have respectively

undergone tithe? 50'coRtrbd cleaningPand astvatior Phethbd bt thadleamneal

9 and-activateshefpre-hesevraethod eftbe inventionpand skiggre 5sshows the
the change in tgggaé) ' energy th en two wafers for batches of
wafers that 5 have undergone afirst cleaning treatment, then a second
cleaning and aétifatioAFeatmeniteinirhed@iely pritt to BEREIAGSPut nofa @

the same timesasithedfirsticlean, sawtsecond, treatment béingoeithercar from
“control” clean or a 10 treatment jn.accordance with the invention. A
principal aim of the present invention is to reduce the number of defects

and thé' séiface fotighness bf- St 12t BHe Bfthe FwoWaférs Ttendea b =or -
orbe hended one tigrthe vthers taiinereasezhe bondimg-energy behweentheSOT )

ty@w%fg%y@%ga@igu!ggy,f@%@y@@i@@dﬁ applicable to wafers coated
with %li?%gEOfc Xa{gr%’c aéq::? )s(l‘gfcbselré%d advantages of the invention
will Dbecome apparent from the following description made
with reference to the accompanying drawings which show a
possible, non-limiting implementation by way of
indication.
In the drawings:

* Figures la to 1d show the principal steps in a
method of taking off and transferring layers
applied to the production of a SOI type
substrate;

e Figure 2 1s a diagram showing a technigue for
measuring the bonding energy between two
wafers;

¢ Figure 3 is a graph showing the bonding energy
T Dbetween two wafers as a function of the
temperature of the anneal treatment, for series
of wafers that have respectively undergone
either a M“control” cleaning and activation
method or the clean-and-activate-before-bond
method of the invention;

e Figure 4 1s a graph showing the results of
measuring the number of transfer defects in a
transferred layer, from series of wafers that
have respectively undergone either a “control”

cleaning and activation method or the clean-



either "native", i.e. resulting from oxidation of the wafer in the open air, or
additional and resulting from 20 heat treating said wafer or from deposition
of a layer of oxide, for example. The invention is of particular application
when fabricating an SOI type substrate. The various steps in this

fabrication method gce 2 ecaled below. Wi fefejence g Figurela, a
first step consists .in oxidizing a wafer forme from semiconductor
material 13 to forr'd YOhOPRAfGAD with a layer of oxide 11 on the

surface. 30 In yerietaly s&id oxidation resaltsfromybedn treatmentrating energy

deposition of a layetefiqxids, ferexample-a layar f3iOZhenthe water .\ ..
§_3 is formed from silicon. R ferrlrcllg nowl‘tﬁgl ure Ib, the donor wafer 10

Undergoes, throudls dfe BF IS bYdisedsdrtdcas, S5 FmpIhtatioreaiaiBhic then
species such as hydFegEITaEhd/é e Helinen, Forexearnplea t0 cThe erergyent

and doses for said implantationyargselacted S;Qﬁ@gpr{@?@]gpfﬁoqg at the
weakness 15 at a determined depth beneath the surface of the donor
wafer 10, more prse%{f(al‘;é%ﬂ%ie%t e%a e?ﬂ.s %’« tr(ﬁ?lféaféyersféﬁjs fosend
formed, defined oh’GiE 8186 byRRd BeneishfEaknessors-and Sntheatherr a

1Gide by the layer ofr exicechit The exidizedsuface of thecdenorwalge 10n
which has Jundergenc mpiagialige catiiey (eferlice uerel 1 10.THIS
surface, 12 an%or the surface 22 of a wafer 20, the "receiver”, then
Und&rgds BleahehSBRRESn P fredfhEnt Witd isdisc sBd as getafughness of
belowk: Refesringpnewad Figure thep theasierfacesnt2and @2taredtwenonded one

brought infe eaniagt anddondeddysmolecuial, 13 fogding. ALtig $1806. 1, +he
18N aﬁgggggg step is optionally
More particularly, the invention is applicable to
wafers coated with a layer of oxide, said oxide being
either “native”, i.e. resulting from oxidation of the
wafer in the open air, or additional and resulting from
20 heat treating said wafer or from deposition of a layer of
oxide, for example.
The invention is of particular application when
fabricating an SOI type substrate.
" The various steps in this fabrication method are
25 recalled below.
With reference to Figure la, a first step consists
in oxidizing a wafer formed from semiconductor material
13 to form a donor wafer 10 with a layer of oxide 11 on
the surface.
30 In general, said oxidation results from heat
treatment or deposition of a layer of oxide, for example
a layer of Si0O; when the wafer 13 is formed from silicon.
Referring now to Figure 1b, the donor wafer 10
undergoes, through one of its oxidized surfaces,
35 implantation of atomic species such as hydrogen and/or

helium, for example.
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carried out to reinforce the bonding interface 17 between the donor wafer
10 and the receiver wafer 20. Finally, referring now to Figure Id, energy of
20 thermal, mechanical, and/or chemicat 8rigin is supplied, which energy
is sufficient for detachment along the zone of weakness 15 to detach the

thin layer-d6 fram.the. remaingdst 18 of the don wafe_ri. The y
semiﬁ[onductor-on-inss,%lator structure s 5wﬁa}r%%51|?@u?emi8 is tHus® £ €

obtAINEF1RE thiA 185er s EREA G 1REUoREr WAREOYBrhS the a
semicgigiuetoripertiod @pthtiessuuzjabenttaxidelayartl farmsthedonor

elagirieally nsulsing portionsBls stivehue has efprgnee aymergl 90, ,
30.A finlshi stept smsg; %hemlc -mechanical polishing, for example; is
u

thers Sptionally carfied out - SRinS HmFGefeds P Foddhitedsy the zone
appéalifig Hiping détaghmept ofthe thimtayes 16T ey finalestiuicere 30
obtained is infended for 35 applications in the fields of microelectronics,

optics or@ptoelectronics. 11 Although.not shown in the figures, the
r(fceiver vT\%l?fler8 l((:{oluﬁg %pﬁ%ﬁgﬁyc eq%%vg}é% \?givﬂpglfa%? Froxidepich has
patiEtfACRAt e BRdE IR AR of e iventierf istetprevidereemethddof

5 Gleaninguarthaetivating ikie surfages tube Hoaded prer 40 PRING he. the
in the. aboye-mentioned %@gbthae égrfgcqajlzfagg/QggZdT is method
not_onl eIi,minaf[es contaminants or iso a?e par%cl%s, but algo cﬁ@&f&%
th?é{}%h%éc@ GhEBORTEE. 10 Wikds iHe RFd-Wfers are then brought into
contact, Reéie adhesionads reinfarded whehdhe tespestive beadingy ang 22

susfacesr{en aleaskene QL@E@J&%\@CQe%%QCt%R%d%dS éggn% eesé‘gl 15,
fa}gilita&ed by the hydrophilic nature of the surtaces to be bonded an
cor?ensp%)rﬁ%'s most of the 1.5 time to a molecular interaction between the

hydrogeAt this stage, an annealing step is optionally
carried out to reinforce the bonding interface 17 between
the donor wafer 10 and the receiver wafer 20.

Finally, referring now to Figure 1d, enerqgy of
thermal, mechanical, and/or chemical origin is supplied,
which energy is sufficient for detachment along the zone
of weakness 15 to detach the thin layer 16 from the
remainder 18 of the donor wafer.

The semiconductor-on-insulator structure shown in
Figure 1d is thus obtained; the thin layer 16 taken off
the donor wafer 10 forms the semiconductor portion and
the subjacent oxide layer 11 forms the electrically
insulating portion. This structure has reference numeral
30.

A finishing step using chemical-mechanical
polishing, for example, is then cptionally carried out to
eliminate any defects or roughness appearing during
detachment of the thin layer 16.

The final structure 30 obtained is intended for
applications in the fields of microelectronics, optics or
optoelectronics.
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atoms present on the surface of the wafers to be bonded. Reference can
be made, for example, to the article by Rl' Stengl et al, "A model for the
silicon wafer bonding method", Japanesl:- Journal. of Applied Physics, vol
20 28, n 10, October 1989, pp 1735-1741 for the description of s_,urface
activation, phen gngg@dg}ygmplygcp ndi g, |n.accordance with the
invention, the A%rglicant has observed tf?aet tﬁe?r%gﬁﬁént E%)feth]éeb%%:aYr?gr

SUPREES of $hE WG NABISI e hBnAEd 56T R feast bhe df 5akezs Of
supfates usiny @spedific $elutiontdame incxeéake.the bonding energy

between-said g waterselouand inthe; claims,this solution js.kngwn . ¢
as a "surface treatment”, solution. Said surface treatment solution ,
compriets ot 1885t 36 58076 &S sSIHSA GEEmhTorig (RRERY) iprior
water bpretérably deignizéd, inhg caheamtrationtbyoweighe irethel eangene
fran about 9.052/?: 3% In pgcordance _\t/iﬂgtaéﬁ@t ﬁgaseleqﬁ%q}a@?&m%es
invention, the surface treatment is, constjtu a solution of |

e NBOR) o v BrTaraiy iRt Rk ot Ceh B
wéight HthéaaRge FenP abdeRow5% to 2%. 12 Said solution of

ammonialised ptteesalution;d £ Assclution wharebt hiegeencantationfact ,
metallic. coptaninant tygeﬁ 'H?@}%&%O%%ﬂf%r%%h&oe”g'gé“%ttﬂ@e”' Bhding
a ithium, sodium,

nickel, aluminum) and/or alkaline contaminants

ATt Potassiim 2dtc) 668< nBh exeEel BeEbNCBAF&LIBIF 610 Pt Frdred -
petaiitfionyifor seach élement.ilbigccosdance witkealseaob@hilic nature of

implementationof the, invention. aswfagcedrsatment sojutign is used 10

cotnstitut d by about 97% Qf the above-mentioned Solution qf ammonia
and By a%%ugs%ooﬁec%% hgddeiid Qhtfdt SGtatesits tasideHIRER
agérmBacpicelsiad coptantihantsgifelce of the wafers to be bonded.

Reference can be made, for example, to the article
by R. Stengl et al, “A model for the silicon wafer
bonding method”, Japanese Journal of Applied Physics, vol
28, n° 10, October 1989, pp 1735-1741 for the description
of surface activation phenomena and hydrophilic bonding.

In accordance with the invention, the Applicant has
observed that the treatment of the bonding surfaces of
the two wafers to be bonded, or of at least one of said
surfaces using a specific solution, can increase the
bonding energy between said two wafers. Below and in the
claims, this solution is known as a “surface treatment”
solution.

Said surface treatment solution comprises at least
about 97% of a solution of ammonia (NH4OH) in water,
preferably deionized, in a concentration by weight in the
range from about 0.05% to 2%.

In accordance with a first implementation of the
invention, the surface treatment is constituted by a
solution of ammonia (NH4OH) in water, preferably
deionized, in a concentration by weight in the range from
about 0.05% to 2%.
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as metals or ions in solution, which contaminants are 15 often present in
industrial ammonia and which would risk, remaining trapped on the
bonding interface, thereby modifying theé electrical characteristics of the
final substrate obtained. The surfactant can increase the efficiency of

removal of-najtigles wehieh ae likehnder 20 leadlo the-formafionof , 3 o
suggr{igjcai glistvtva}rlse.r%rffer Ig/ gg)e concentration by weight of the

ammonia solution is 1 the range 8%@?&?@8%8& ”ﬁ?r&f'?e]r&lil’fr close to
0.6%" AgaRtyEotisly e beedusetie istsimplerp earryiown25 arfdustrially,

the abe‘?ﬁ‘mﬁntmﬁespjUtﬂuﬁi@fﬂﬁf%@@‘_@ﬁe@tﬁkﬁm@?ﬂcontaminants
tem are H er, it applied at higher temperatures,
préf%?ﬂgqr%gf ecgé?él ing %%1%1#8 he??g%%grlalfﬂnr’es,e%s%?faégerfiuJj‘l‘?rlfess
inG85565 s B SSRGARE TeHdhg 1P an 180 PRFeakedintthe mrmmber of blister  for
typerdbfeeisidretabove-mentioned cleaning and activation treatment is

carried oghimediale oo, 19 Rondiog. pueferaly dHEAIM AR e e ¢ne
bonding machine, to reactivate the hydrophilic nature of the waters'in

contact evaR1F 35 tHETE HaSDeerea i ihtet0d1 bt severst herfollowing
theeRsinligistep, by vilbbedebdifecifelohe 135Tve antivatinneautian ut 1 on

canfedissibuied sither disectly.onig the wafers @ B(?gtr%agtéﬂe’\éthgﬁ&/or
brgshi@%b%rglrectly onto the brushes used for activation, or onto the
e

wafléfs, ore sSubsequent brushing. 5 This brushing technique has been

described2fef Shsmplel toab@rrentcted FRoARIBE4AO3nThents such
S(ﬂlﬁi@dﬂs@faar@nwmia_iﬁq@feiefabblldﬁiiilgfﬁdlfﬂﬁ.iQ:HeEi%ngQ%Qr?fﬁ:}hQ@d%@e

2 mi S eferably 30 seconds to 1 minute, at a rate of the order |
of%%lélt?mﬁ? €1% Iﬁgrs r%inléelf%wlé%ﬁy in?g”%ﬁ)ent.%gn&ﬁé e'ﬁ%ﬁp"?ﬁeﬁqt?f‘b]rd risk
exampleusity & stRBGoParhnm ®vadaticn, tnd solirion of thenehin

cambg fying the electrical characteristics of the final
substrate obtained. The surfactant can increase the
efficiency of removal of particles which are likely to
lead to the formation of superficial blisters.

Preferably, the concentration by weight of the
ammonia solution is in the range 0.5% to 1.6%, more
preferably close to 0.8%.

Advantageously, because it is simpler to carry out
industrially, the above-mentioned solution of ammonia is
used at ambient temperature.

However, it may be applied at higher temperatures,
preferably not exceeding 70°C. At higher temperatures,
surface roughness increases substantially, leading to an
increase in the number of blister type defects.

The above-mentioned cleaning and activation
treatment is carried out immediately prior to bonding,
preférably directly on the bonding machine, to reactivate
the hydrophilic nature of the wafers in contact even if
there has been a time interval of several hours following
the cleaning step, as will be detailed below.
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distributed from specific cleaning equipment, for example by sEJraying

("single wafer" type equipment) or using a 15 bath ("Wgt bench" type
equipment). The Applicant has carried out comparatlvg study.of the

bonding energy at the interface between two yvafers, using series pf

wafers whisfhave respegfively sindergane. sifhara jeogiral cleaning and.
acti(yation ethod or the 20 method of the invention. The Applicant use .

an accurate techRiglie for rﬂ@gmgtmebﬁoﬁh‘?ﬁgaéﬁé*rgylﬁrbﬁé%@bys?lng,
Ma@fan%jiﬁﬁtﬁé%GUM@nttémitlbddSHieenmhﬁlﬂamrxzytwa@tb@ﬁtﬁlﬂgj: onto
(J EretraeiernSo0q, yolrae gggsg@g@%lg;g%l Al accordance with

that technjique, shown,_schematically in Figure 2, the Applicant inserted a
blade 40%%%?%9&%5?@@8558 i ea&%%ﬁ?;‘?%fl fets AP afd 269k

corft3EfWit eaéh oSy ar iR idinding iRterface 195 804%3nlication of a
mechanicahforee Viattherblade g%m'tsmfgiggciti%%%;éﬂg?gﬁ}hg%ﬁa%r%&&e for
' I ndin the two wafers 10 an

e 2 B aaNeR Fieiinge Prerngtbly 30

agation of the unb | _ .
E;%e%%% diRertedg& Bt fire Wifers 735 80020 ahe tiwe geint afwhich 1/min

10 uniérding stopsyuitich caitrespongs toithe suw cbiheilangtrgithezane, ror

Iocgj&m@tgmgggrpy theplade 40 and th IIﬁ?gth of the 14 propagation of

the unbonded zone, gives an indication of the bonding energy existing
between the fivo' Wafets 19nd 0. Teiminktion of urbBAdihg can be
coftésparidecsyilitriumps befeercthesbdmding guergyeand thelasticamp e
defyrmagioay ehgractesizing Unbending. %ﬁ%a%%qéﬂl Fh%ﬁ{‘?r éftl 881ng a

elationship befween t ngth of th

| f
1o Lhn%%ggecf %ﬁ%ﬁggﬁéﬁaﬁe Esﬁﬁgcg FERIEI B Reference can be made, for
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exanuﬂeﬁ%qhéggkﬁﬁﬁgt has carried out a comparative study of
the bonding energy at the interface between two wafers,
using series of wafers which have respectively undergone
either a “control” cleaning and activation method or the
method of the invention.

The Applicant used an accurate technique for
measuring the bonding energy proposed by Maszara in the
document entitled “Silicon on insulator by wafer bonding”
{(J Electrochem Soc, volume 138, page 341 (1991)).

In accordance with that technique, shown
schematically in Figure 2, the Applicant inserted a blade
40 into one or more edges of the assembly of wafers 10
and 20 in contact with each other, at the bonding
interface 17.

Application of a mechanical force via the blade 40
in a direction parallel to the plate of the interface 17
caused local unbonding of the two wafers 10 and 20 and
propagation of the unbonded zone over a certain distance.

The length L between the outer edge of the wafers
10, 20 and the point at which unbonding stops, which
corresponds to the sum of the length of the zone locally
unbonded by the blade 40 and the length of the



formula taken from Maszara's document: 3.E.ts X 3_2. L' inwhich 15 E is

the Young's modulus of the material pre (Znt at the mterface.between the

two wafers 10 and 20; y is the half-thickness of the blade; t is the .
thickness of each wafer, 20 Said comparative study was parrl_ed out using
sevsrabgtahes:of suehies, AARISING . wafsts aleight inch, (300,
m silicbon ane of which had been oxidized arid ad undergone a

hy rgaen%ln %rﬁﬁaﬁ%%ﬁ%t@ﬁf%%ﬁ&ﬂﬁo%5@?%@5%3%@@15@1?@}” s 10 and
mofetular bonding. 25 The results obtained are shown in the graph in

Figure 3. Toerbonding enefay IbMEERIne MO MRlEIs S BRI EM, 1y

[ t crihed above. Figure 3 shows the bon _
; gzlggfétg%t%gﬁ g? %ggtég ?gﬁge%l%ﬁfeggn&%?oﬁ%a? hAfcdreifermation

(tefrREF 2 ChbRLdITBN YrRi2em@AnY,-carried out for 2 hours. Some of the
structuresiditkrot Undetimg seheegyent conselidaton freatment (esutsr o, 5
obiainad wheaihe, BERRLAlIG fasdase [0 20C). and olfers pnoerwent
said 35 treatment for 2 hours, at various temperatures. curve

draWi a5 i d ST RTSsITOeE he results obtained with batches in which

10 the bondihgfstrfaces ot dhe waferschad Bodergeneaitecatment ok MB380w1ing
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in wateruaad ©f RimltERsqUE Activation, b)é_@&'ﬁ hing. the treatment 5

being carried out immediately prior to bonding. hat_ tr_eatment is termed a
“control" treatment below. The curve drawn as a solid line shows the
results obtained with batches in which tFe bending surfaces of the wafers
had undergone a cleaning and activation 4 0rtreatment in accordance with

the inv@mntien.
E is the Young’s modulus of the material
present at the interface between the two wafers
10 and 20;
Y 1s the half-thickness of the blade;
t is the thickness of each wafer.

Said comparative study was carried out using several
batches of structures comprising two wafers of eight inch
(200 mm) silicon one of which had been oxidized and had
undergone a hydrogen ion implantation step, said two
wafers being assembled by molecular bonding.

The results obtained are shown in the graph in
Figure 3.

The bonding energy T between the two wafers was
measured using the method described above.

Figure 3 shows the bonding energy t as a function of
the temperature and of optional anneal treatment {termed
“consolidation treatment”), carried out for 2 hours.

Some of the structures did not undergo a subsequent
consolidation treatment (results obtained when the
temperature was close to 20°C), and others underwent said

treatment for 2 hours, at various temperatures.



That treatment, carried out immediately prior to bonding, con_sisted of
applying a solution of ammonia (NH40OH) in deionized Waterlln a
concentration by weight of 0.5%, at ambient temperature, said solution
being 15 distributed onto brushes when brushing the wafers. These

it oty e oS I
b nt consplidation treatmentis ¢ , (

\S;Zu?ég go%%gi%%od‘vfsl Jﬁ% r%é?n%v‘h%etﬁe%{ttwﬁﬁ&? mctRoP Rt 20 FvEhaeESs of
Saibiticréade 1s greaterwhen ern consolidationdreatment ismever300C. ater
Tansder defbrts Aoeatg it s B S A T Sa Ty ey s crent
tra ef ing in the thin fi and the oxj , af

> det%% Er%gen%%%c%r?g ?ﬁggz olnnr(-ﬁmc?tdt V\l/é}&(enge]ysspfsl. Bardie Lo AR sinfit t
to thb§8 HBERrbedfot thashove tesrivard (iséd: Figurent sheis the

results of This studyv & heordinates axissshows the nwmnbesof tr@péfq_regg 1ts
defestsaN fagaspred pss waters The Sfi%at%]gvgotgg .rgsults o%alneg, of
firs Ix with the contro| batches Te in which the surface regtrrfe“}ﬁ ‘Fébe
was carriet Sutudifg e g65%hfertioRed 2 ebhtoP e thoti and ion

10 sedTRi Wthtbatechesck irwhithe3s thencleasing anshagtivation step was
carried outria taqcesdangewith the inventign..as; descri %ﬁéﬁ%asg%sé)f@'o@o
with Figure 3. 16 The ean n mber of transfer defects N in the'first case
was 4%3”1 While T Was ci6Se 10 3P 8 SetoritP LakéoR thif layEonia

trafSféréd ote &lrdcenicradafert 5afton the bonding snsfaces obtheveight of
doboband seceivesi waters diqvesndergone theactivatien freajment of the

15 inventipn, fius as gn average nearly five mes fewer transfer defects
than a thin layer obtained after '

These results show that independently of the
temperature at which the subsequent consolidation
treatment is carried out, the bonding energy 1 value
obtained is higher with the activation method of the

20  invention. Said increase is greater when the
consolidation treatment is over 300°C.

A second comparative study was carried out to
measure the number of transfer defects appearing in the
thin film 16 and the oxide layer 11, after detachment

25 along the zone of weakness 15.

Batches of wafers similar to those described for the
above test were used.

Figure 4 shows the results of this study.

The ordinate axis shows the number of transfer

30 defects N measured per wafer.

The abscissa shows the results obtained, firstly
with the control batches Te in which the surface
treatment step was carried out using the above-mentioned
“control” method, and secondly with batches I, in which

35 the cleaning and activation step was carried out in
accordance with the invention, as described in
association with Figure 3.



“control" treatment. 10 Finally, a third series of comparative tests was
carried out to measure the value of the bolnéiing energy t betwe;—:-n a donor
wafer, oxidized and implanted, and a receiver wafer, as a function of the
time interval between a first conventional cleaning step for the 15

surfaces tahe hengedangbending ﬁ%@%ﬁé@dg@%%g?gg%wﬁgremfi rst
g sufocs e and e s el

bonding. The two wafers were .
incli€s°n diameter (200 mm). 20 The first cleaning treatment was of the

above- mentidned RGAdype rEhe cleaning ans-activation dreatpent of the

5invertionwag capried.qut ysﬁwg%%eq& gn&? deIHtee r%xmmonla solution, at a

10

concentration by weight 6f below 25 0.5% in deio 988_%6?[89: I FIRAE S
the‘”é%?\?er Braltt §is WHHAIRMSSHAWS a5 fesits obtained withwafefs the
whih Yrieturdergie thendsontiol: sutfacg: reatmeny deseebed jn.tespegt
of Figuies 3:and.<30. The clive,shou, as adalted e shows the |
results chtai ed with wafers which h_ave undergone a Cleanmng

activation freatmshtn Akedtdance with the invention. These results show
that not ofilythe bondingtériergy seis ircreased-wipn tising the sealmeny s
of ihedmvention t3& Butalsq that t@ﬁ@%QﬂQee'%efgléﬂlser%?&ﬁ? 9{%"3@‘5%%3, .
slig;glmg%n a tirge irétgrvaé él(f) to 14 hours 30 of 1_7, mte_rva e eendt e
first clean and final bonding. aht ﬁfﬁﬂ%ﬁ@ﬁs%‘ﬂlz&%ﬂ?ﬁ%z Iknd a
geREEE tHE ApIiiEad hasdeémbnsratedrthe fimpostanteof implementing

thebeleaniag wdfaeiklatiea&émﬁth@@l&ithﬂi@é(ﬁﬁﬁiﬁlg“ E‘t%g%%d Of e
e

. i ' [ icating an
15 tal@@&?ﬁ@@g tW%%rr@Qn%leageg’n%dorgg&ei E;ecllasro%)g]rffi ggaid gi'/vafers
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SOl tgpe substrate. ' ,
also having undergone a surface treatment and activation

step immediately prior to bonding.

The two wafers were formed from silicon and measured
eight inches in diameter (200 mm) .

The first cleaning treatment was of the above-
mentioned RCA type.

The cleaning and activation treatment of the
invention was carried out by brushing, in a dilute
ammonia solution, at a concentration by weight of below
0.5% in deionized water.

In Figure 5, the curve drawn as a solid line shows
the results obtained with wafers which had undergone the
“control” surface treatment described in respect of
Figures 3 and 4.

The curve shown as a dotted line shows the results
obtained with wafers which have undergone a cleaning and
activation treatment in accordance with the invention.

These results show that not only the bonding energy
T 1s increased when using the treatment of the invention,
but also that the bonding energy is reduced only very
slightly from a time interval of 0 to 14 hours 30 of



The method of the invention can increase the bonding energy, which
means that the criteria for carrying out a first clean carried out a
certain period before bonding can be less stringent, or it may even be
completely dispensed with. This can simplify and homogenize the surface
preparationstepseearsed autdn apreductionlineprior-15 1q bondi
prope, Further,the acfivatign method of the, invention can %e§lj)cne5t%ég’ and
number of transfer defects at the edgé thé{Fafer to less than one per
plate on avBra@Blfhfch cdisddrapiismimndes shelquality Of thesthin he
layemino20 aviveh fufurerelzetronic nogmpanents wilkhe,grodyged . Finally,

5 therpresent invention is noL limjted to an_activation method of bonding two
siligon wafers at least one of whichg;gcgvénr% v(\ﬂﬁlyg iliEBA b AeAayernd
but can %eee%éﬁ}:%oatolz%ﬁ?@pead?%&%ﬁﬁl BIchas sttessed Xnbilicam ot ng
ancéthePSdmicoirgustop sriatetial. which can be used with
Smart-Cut'technelagys CLAME 114 methed of cleaning and activating ,
one QL ihe other or. both surfacFls termed "bo.nd?%%,1 sﬁf?gggsagiea ﬁ%? bonding
wafer tetmed t & “HoRi Watbfaid B cohd vidfértefmed he rydgeiverit a

10 \vaferistenaéa a8 beddonted onetagainstrthei nthee witbdhe &g af bonding

15 a &@umgfigg]@%ﬁéyﬂ4om in water, prefera

20

25

fabrizatibg alstrictrerisegdn the (aptics, glectranics, Qr.opro-electronics

fieldssthe methagd; pging characterized in th!%? it compris%s a g]@%ﬁr&&%ﬁd

activation step carried out immediately prior to bonding said donor and

receiver Wafers, B appiiRg 16 Barrsoriding ssunfaze drlsarfacesace

so@ti@pammdabrhes'tsmfaceaﬁfeaféraiemﬁﬁomriéi“Eﬁ%?ﬁ 20pub 7% of s oy

ly deionized, in a

concentr ionﬁﬁyﬁwei ht in the range from about 0.05% to 2%. 2. A

method aceori Bfin ACthN i etshtthat thé trbatmientsolution can

is EGRStitatetltsy asulutionof ammnsifer defects at the edge of the
wafer to less than one per plate on average, which
co?siderably enhances the quality of the thin layer in
which future electronic components will be produced.

Finally, the present invention is not limited to an
activation method of bonding two silicon wafers at least
one of which is covered with a silicon oxide layer, but
can be extended to any type of material such as stressed

silicon or another semiconductor material which can be
used with Smart-Cut™ technology.



(NH40OH) in water, preferably deionized, in a concentration by weight in
The range from about 0.05% to 2%. 3. A method according to claim 1,
characterized in that the treatment solution is constituted by about 97% of
a solution of ammonia (NH4O0H) in v%ater, preferably deionized, ina
concentration by weight in the rangé from about. 0.05% to 2%, and by
about 3% of chelating agents and/or surfactants. 4. A method according
oA,y preceding claim, characterized in that the solution of ammonia
40H) has a concentration by weight in water in the range from about
1. 0556 196%CA Refiiiactofdifg 3G efafin 4 tharittertzed A that ther ©F
bosbluton 6 asxmaordar{Nii4Obh) hdsrey Consenfratiers byoweight il neatenthae r

£ e $5161956-10:0.8%,,19-6. A;method acgordingto-a3ysof Glaies 1 {Q3neq  the
«..Characterized in that thetcle%ning %nd qgtivagon gteci) isO r?glrried out b¥ fhe
r%b%nyﬁé: said' 8Uftace treatment solUtion at a ?@mﬁerature”of 768C oress.”
otlfeA réthod Hieofdifly fanyesiclainisiido 8, Efaracieiized Wheitht e the
opsudace seatroenh selufionis appliedewben the desorfwafed andithe method

be{%@fivgﬁ;o@@ftémedth%m@m&macbineoﬁpéireswo%acg@@éﬁg_ﬁ% aNyng

of claims 1 to 3, characterized in that the surface_treatment solution is

achpBiied 8 afetiod i fHie Fihg8'10 seBBifds b2 mindtds.°9. An'm&tRBE "9
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2. A method according to claim 1, characterized in that the
treatment solution is constituted by a solution of ammonia
(NH4OH) in water, preferably deionized, in a concentration
by weight in the range from about 0.05% to 2%.

3. A method according to claim 1, characterized in that the
treatment solution 'is constituted by about §7% of a
solution of ammonia (NH,OH) in water, preferably deionized,
in a concentration by weight in the range from about 0.05%
to 2%, and by about 3% of chelating agents and/or
surfactants.

4. A method according to any preceding claim, characterized
in that the solution of ammonia (NHOH) has a concentration

by weight in water in the range from about 0.5% to 1.6%.

5. A method according to claim 4, characterized in that the
solution of ammonia (NH,;OH) has a concentration by weight in
water that is close to 0.8%.



species implantation prior to bonding to form a zone of weakness defining
a thin layer to be transferred. 12. A method of fabricating a structure
intended for use in the optics, electronics, or optoelectronics field,
characterized in that it comprises the following steps: - implanting atomic
species into a wafer termed the "dartor" wafer having an oxide layer 20
or.. its surface, to form therein a zone of weakness defining a thin layer; -
cleanin% and activating the, oxidized surface of said donor wafer
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nce with a method according to any preceding claim; and -
detaching said thin layer and said oxide 'layer at said zone of weakness
7. in drdertotiake themoffraridraransfer themy ontosaidakeéiver wafer.t8. A3,
chBetbed aceordingrfo elaim 12 characterized inthal epewprisesAution is
ap§2sdlidating annealsicp between the, bonding sten and the detachment .,
tep. 14. A'method of fabricating a semiconductor-on-insulator “structure
thacBsRitid B BARMTTS or claim 13, characterized in that the donor wafer
is produced from a semiconductor material. 15. A method according to
8. c!qiﬁn 1%&?%@“‘9%%%% t_hq-‘gor_lqgryyafercﬁ produceddrom stressed 3,
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structure according to claim 14, characterized in that "the donor wafer Is
apgkkm%ggﬁoﬁlgmﬁﬁg@lin the range 10 seconds to 2 minutes.

9. An method according to any of claims 1 to 3,
characterized in that said cleaning and activation step is
carried out by simultaneously applying said surface
treatment solution and brushing the bonding surface to be
treated.

10. A method according to any of claims 1 to 3,
characterized in that at least one of the two bonding

surfaces 1s covered with a layer of oxide.

11. A method according to any of claims 1 tec 3,
characterized in that the donor wafer has undergone atomic
species implantation prior to bonding to form a zone of

weakness defining a thin layer to be transferred.

12. A method of fabricating a structure intended for use in
the optics, electronics, or optoelectronics field,
characterized in that it comprises the following steps:

- implanting atomic species into a wafer termed the

“donor” wafer having an oxide layer



ABSTRACTAMETHOD OF TREATING A WAFER SURFACE 5 The
invention concerns a method of treating one or the other or both surfaces
(12, 22) termed the "bonding" surfaces of a first wafer (10) termed the
"donor” wafer and a second wafer{20) termed the "receiver" wafer
intended to be bonded one against the other. The method 10 is

remarkable in that it comprises a cleaning and activation step carried out
immediately prior to bonding said donor (10) and receiver (20) wafers, by
applying to, said bonding surface_or surfaces (12, 22) a solution termed
the "suf cé%eaﬁﬁgﬁ%'c%o’mp%%in%ogﬁe%}ea out 15 ?Cﬁ(%ngf aos?oll‘ftelzc?nkg? °S
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any chahgés that may have been made subsequently by the PCT

Authorities acting exoffieio se.gi vndes PEd-Rules 37:2,:88.2daRdOr warer

48.3. onto the surface of another wafer termed the
“receiver” wafer, optionally oxidized, said surface
optionally having been cleaned and activated in
accordance with a method according to any preceding
claim; and
- detaching said thin layer and said oxide layer at
sald zone of weakness in order to take them off and

transfer them onto said receiver wafer.

13. A method according to claim 12, characterized in that
it comprises a consolidating anneal step between the

bonding step and the detachment step.

14. A method of fabricating a semiconductor-on-insulator
structure according to claim 12 or claim 13, characterized
~in that the donor wafer 1is produced from a semiconductor

material.

15. A method according to claim 14, characterized in that

the donor wafer is produced from stressed silicon.

16. A method of fabricating a silicon-on-insulator (SOI)
type structure according to claim 14, characterized in that

the donor wafer is produced from silicon.



