1 Method for producing a Sem conductor-On-1nsul at or

structure The invention relates to the
manuf act uri ng of Sem conductor-On-1nsul ator (Se01)
structures for electronics or optoelectronics, like

SA ‘structures (for "Silicon-On-Insul ator”
structure), havi ng a high thermal conductivity.

1 ay Bt o pifucig Bt RO FruRp FrBEh e
| ayer electrically insulating the top |layer fromthe

"~ substrate. Se0l1l structures are usually
manuf act ured by wafer bonding via the said dielectric
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sem@pg@uagrahyﬁf yherdielegtric layqreelerigralydigy! a?'?%&[lfelﬁ’a/'ayer from
theCsQfEBE To this end, it is known to provide

a subs ate with material (s) haV| n% good t her nal

conBedt siruttyresl aleeusmmilyongsufatiured: byrwajer pengisg aiia ithe said

die%i ggz ?HEF g\@h: [ o hﬁ%glp %n%r? géqt@é n%ﬁ a%rZ%rédr Esh%\?)ﬂl‘ugmg%yer
betdRRA tﬁé”ftibJ@yélfam tHehﬁIb&&bteﬁner ay. For this
purpose, it is kn provide a dielectric nit

| ayEhe spidkee® gﬁﬂpt'érleséhatf\?@oﬁgB'é(ttﬂ%'@'i‘lalt‘??@dgﬁt%taf%?ﬁpec'a“y
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t hese structures by wafer 'bonding is
thediop flayeulof theuSeOb It ispartiaaryhagefvi for c@mpﬁmrés iaklestorglpase a
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Accps ehigehy, it tshatcvr © providech $ubstnatnwitb onaterial(s) $a®ihg good
structures with high thermal co dUCtIVne (\e,hl | e
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Accpp et Rinds ¢ %f“ $tru@BRACt Qﬁodl@%@raﬁﬁﬁ%bpré&‘aﬂéa ' eving a
there is provid proces$s of treating a

dlemctﬂ;cllauelethﬁbls afead c@rdttcéord?rf tprmsad eeekdyoni cs t he
st r|y p&r%ggé | it |sr\g1o%cfoe§|%v}6%l ¥ dielectric nitride layer, like SisN4

-of SIxNyOZ between the substrate and the top layer.
| However,.the manufacturlng of these SeOl structures by wafer bonding is
difﬁcu[t due to the fact that nitride materials have bad bonding properties.
SiQ, has better bonding propértie’s, but it has a low thermal conductiVity.
Accordingly, there is a need for manufacturing Se0l structures with high
thermal conductivity while implementing a bonding of good quality. 7
According to a first aspect of the present invention, there is provided a

process of treatinga



- a substrate, a dielectric layer having a thermal
conductivity substantially higher than the thernmal
conductivity of an oxide |ayer made of an oxide of a
sem conductor material, - an oxide |layer nade of an’
~oxide of the said sem conductor material, a thin
sem conductor |ayer made ofy said sem conduct or

material, characterized in that it conprises a heat
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gﬁf&? ﬁlo{ﬁg't‘ﬁtc%'rrz;gr@é%ra heatOfre Anfefiof ﬂfws{@lﬁ(ﬁﬂre in an inert or

roviding a receivi ngo
red@omrgratmloeghemomﬁsmtempger&turgu\tajw ane aghaton glg,osen for inciting
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a fob eBleeRORiust of b rectronlcs
proé%ﬁsst ﬁfé“@%ﬁg@@?@\gﬁ?&‘hl éﬁgcg%% ng step conpri si ngmfehe
chéracmlngd ofthahlt@mrIMISBaﬂ'@ﬁ follpwingesteR¥idi ng i nterface
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o R bnilng o SentollB i deR BRETM MelAiAR Biiticss, the

sert(ﬂb%naad:tér RyBBig diteeserhitendictbemiatdrali ayer, the oxide
l'ayer and the thin seM@?onductor | aye
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thermet aoniest
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2y el AP fia i@ wafer such that
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thé@élfj'cﬁé{ééthb oayepfis shadwiched between the thimeemisandyctor layer and

bondi by . th de |
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treatment (step (d)),; for |eaving the diel ectrlc
| ayer as the sole dielectric |ayer of the Se0O1l.
Sone ot her characteristics of this process of

manuf acturing a structure are: - the oxide |ayer of
step (c) is formed on the dielectric |ayer;



alternatively, the oxide |ayer of step (c) is forned
on the thin sem conductor |ayer; alternatively, the
oxi de layer of step (c) is nade on the dielectric

| ayer and on the sem conductor |ayer; step (a)
conprises the providing of a donor wafer having the
sai d sem conductor | ayer w thin, thefl process
further conprises, between 5tep (c) and step (d), a

amfu oF bsgygéw‘ oftthe orRrRoEysLbEsUG eftbin semigokdiepomgyérs that
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" sermird gourlgy @y\kgeﬁﬁﬁ'{?g%n ﬁrggﬁz%oglssoﬁ agﬂn‘?g the heat

tre%[rﬁémd(sﬂe%ﬂ@i% for teaQindetherdislecteid Ihiercdmﬂa@sscaeldielectrlc layer of
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fh¢§? of the oxide layer during step (d) of at |east

ab@&né)otﬁe@ BEfé‘i“%tl@aeéf tﬁisrb%b&ass oftrﬁﬁnﬁfhbt@xhﬁg%sstﬂfcture are:
t he sem conduct or ﬁdy i's 'bet ween ar ound
o
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KSur ayer has a -
layei ckness bet ween around 100 angstrons and around 500
't he heat treat d ,s0 I hat
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thé’@éhd&%dh&%r@gbﬁe | ayer is left after the heat
treat ment; the dielectric |ayer has a thickness

- stefef i (@) emmpmes alheerpr@\ﬁ@lpg( @f , aedeper ,waﬁqr having the said
sebﬁ%ésﬂcﬁlg dg?ag}é?%w i tﬂgggyﬁés%rful't%%orﬁgﬁf%é Lb%tween step (c) and

consi deri n € conponent _
stepR(d)f actduetibn of theedsreori substiatet for dny keeping tthe seeiicbnductor

o e bR L St de el

- HBPHBCESS further comprises, before step (a), a step of implanting atomic
species in- the donor wafer for forming a weakness zone beneath the
semiconductor layer, and the said reduction of the “don'or wafer comprises a
supplying of energy for detadhing the semiconductor layer from the donor wafer
at the weakness zone;

- the said temperature is firstly chosen according to a determined profile,-and
then the said determined thickness is chosen for determining the said duration or

the said duration is chosen for determining the said determined thickness,
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20 - the dielectric layer conprises S13N4; - the
dielectric layer has a thickness in the range of 1000
to 5000 A; - the substrate is nmade of a materi al
havi ng hi gh thermal conductivity, like SiC. BRI EF
DRESHSATFISON OF THE FI GURES O her PCT/1B2006/003957
characteristics, objects, and advantages of the
invention will appear 25 clearer in reading the
description below, which i4s illustrated by the
followi ng figures: - Figure 1 shows a schematic
cross-section view of structure according to the
thie8Y @RbiceN are made for redtclidl e 2Aickesd i SheWxidaeiayer by a
%czi fferent steps-of a process of manufacturing the )éo
deleimigd yalie; Figures 3 and 4 are schematic ‘
- thé eaig-tSapdrbRe ¥ iheWtcnl 1 T00EC Shd YBE0UC Ssuch lak Wedunat 1200°C;

he:- di ff.usj gn ph . Fi 5 h
- bRoir ek Bt GRS ORmBRYER rRhaR b eyt S Mear
regtctivatraeef #fet @ddelah@aduring @aip@n bf stdest dbog 0.® ahdroms
[ n\zelﬁti on. 5Figure 6 shows difference of the BOX

PY % ess of a heat-treated BOX in a 801 wafer after
- the Hieiakness edthesdmiaceictbriigydr ds bbigiebn \eenindoPR0 ah@i®ms

A O B o L

is Betfveen arognd 6 ringes end 5 hauss, r uct ure 60 from which the

- the BRLETYer RGO o bekvelif Broufi 58D bt gl v
50 apgdistmsat e 10, a dielectric layer 30, an oxide |ayer

ectric
rerhpygisler t hermal conductivity than those of an oxide

-ald f,ﬁ[%qgﬁ! : [ .4..15 sem conductor
a %ltgiri al . ﬁ%ysé?% i%ﬁgﬂ%fl?% r{eggtér g%nt’may be made of a
- the dislefdic layer has a thickness sufficient for, after step (d), electrically
insulating the sem_iconductor layer from the substraie, considering the

- P Ao BB LRI e o i

components fo be manufactured in the semiconductor layer;
- the said dielectric layer is made of a nitride material, diarmnond, alumina (Af2Os3),
aluminim niiride {AIN), sapphire;
- the dielectric layer comprises SigNg;
- the dislectric tayer has & thickness in the range of 1000 to 5000 A,
- the substrate is made of a material having high thermal conductivity, like SiC.
BRIEF DESCRIPTION OF THE FIGURES

Other characteristics, objects, and advaniages of the invention will appear
clearer in reading the description below, which is #llustrated by the following

figures:
Figure 1 shows a schematic cross-section view of structure according to

the invention.
Figure 2A fo 2E show the different steps of a process of manufacturing the

structure.
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mat eri al or of dianond, alumina (Al 203), alum num
nitride (AIN), sapphire. This structure 60 is
aimed to be heat treated for dissolving the oxide

and obtaining then a Se01 structur
%&8/0;17?1%6 the substrate 10, the dielectric xﬁzgggﬁoo%es%?

and a sem conductor |ayer 50'. Preferably, the

sem conductor 20 | ayer 50'; conprises the de-oxidized

oxi de |l ayer 40 and the sai'd thin sem conductor |ayer

50 (see figure 2E). Alternatively, the SeOl structure
conprises the substrate 10, the dielectric_|ayer

andi@reem EHAdh@BrSNaREic SPSSIIRrian VisHis: P%é*@ aff%ﬁlfﬁ

;[]ﬁﬁﬁéﬂn@m&ﬁﬁuwﬁéhéﬁl@%ﬁﬁ fromthe partl aI di ssol uti on
of the oxide |ayer the_said th
serﬁ'%?l éu%@@fanhaif@w"@dﬂst%*ﬁﬁe of BB@@Pm%d@ﬂb%ﬁ df#faﬁ%"e

aftdn@ HeaptrEatiiehtddodFdindi thevaéﬁuoa al m it has a

SUH'I Ci gé]g‘wh%ﬁpesse ti,é%&%? nﬁ)s %@}%Z%@W@&%‘P %

SO) welee ditel s HFat @ebtdent bick®dibl to @es inSkhijonGalng the whole

sapphire ass, art z, th terials.
args BBy ndtitrecaiiibwShy | ¢ hado of a water al

DHEAMI_AD m@RmmF mmlw&mvnaw li ke
[line,or 30 pol rstl e. Sl C
I PERRIES ftayPe 1 o s, o bPich B nniisat fapording to
th@hwﬁﬁdmaf!bélpﬁﬁﬁsﬁd atshogast two materials, stacked
on o the. other. The semi.conduc a IS
T BupoireoCibisnador DA, B P cecihier 36 ditodle
iay&eﬁﬁmnm&ﬁmserhuwmucﬁﬁiayawme of Si, SiC Ge, SiCe,
SiGeC .a LI Ierl rlal
S RSkl 10ah AR REL o7 3, HicfeL TBURG! 2 hefley porma
coh:ammys@hamyhcmet ef mat oxidd Vlaype madendi aatoxs of ﬂufr said
er .t 0. Wﬁs il S
se%ﬁjc%)ﬁgg&é inLFgen EOSI %Ic%%lg%%lc i eér% bS?“H%&?J ofa> nsFrlde
matérial seoi damdo; tabumina (804 alirsingodtidy %lél 1 dapphire.
poJﬂ;(lg rsYrﬁ%tﬁkJ 608 DheftPhEROMSreatdd [P UisBAVAG RR0 e tayer
non-doped,” pOr ous oOr non- por ous.
40, and obtaining then a SeQl structure comprising the substrate 10, the
dielectric layer 30 and a semiconductor layer 50°. Preferably, the semiconductor
layer 50" comprises the de-oxidized oxide layer 40 and the said thin
semiconductor layer 50 (see figure ZE). 'Altemaﬁvely, the SeOl siructure

comprises the substrate 10, the dielectric layer 30 and a semiconductor layer

50" which comprises a very thin oxide layer coming from the partial dissolution

6f the oxide layer 40, and the said thin semicenductor layer 50.

Thé -'substréte 10 stiﬁéns the whole structure 60. To this aim, it has a
sufficient thickness, typically of hundreds of micromsters.

The substrate 10 may be formed of a single bulk material, like Si, Ge, SiC,
GaN, sapphire, glass, gquaritz, or other materials. Preferably, the subsirate 10 is

made of a material having good thermal conductivity, fike monocrystalline or

polycrystaliine SiC.
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10The sem conductor |ayer 50 is advantageously forned
for receiving electronic or optoel ectronic.

component s. According to the invention, the

sem conductor |ayer 50 is advantageously thin. Its

W 2088182 | s advant ageously | ess than about BOOB2006/003957
angstrons, and in particular |less than 2500
angstrons. For exanple, the sem conductor |ayer 50 15
may have a thickness betwden around 250 angstroms and
2500 angstronms, or between around 250 angstrons and
1200 angstrons. Especially, the thickness of the
semigarguslly Othel ﬁ?eﬁ"até@@rmﬁ d@mmhmdﬁ eﬂmdaﬁ’evfaaged?{;?@t &gt
1000 ary St.r or.s ng up the oxygen diffusion.
bW gatey g %@qngfgfoﬁ ﬂ‘? ‘buried in the structure
60, Theaeatiemhd babV\E%r Adtie onéI lehstbee t.esmmhcam n3fermnhd

t he se 'conduc

T R GRUE LD I o S SRR S Char BFEar 1T
miatedals arfi-Clandigcibiosr dnather s@ﬁlcmsdw&mssmtemal etheofers@wngnatbr
la er'g g?glftrrgétévz l 2 gr(n mat fg))ré: a% r%\é?:?] g%ﬁea%
OfSiUEb;el ragterials 26&or a eu;am'pdmt;om df semammmymduct or |ayer

£ Sl oxli e Thj

oxfrhé %gm%mghgtﬁg ?élgge??’gﬁ]%e %C}‘y%?\ql)[l ny gé%crgstalime be
amarppeirst Itemy ba dopedta nb&dnmd @ewutslmnomm@uaxu de | ayer

40ﬁ1§ %b‘?ﬁlc&?d?jcﬁ)gul% gr f58r aq%loﬁﬁﬁrfoﬁ'ﬁé f&syéc,%Mrﬁg

propértiesin orde S el ns e t he

_elwtmbrmwpbmtrgpmGQMQmml c 30 conponents to be

fgﬂ?ﬁi gtégﬁe ﬁgH&F e’ OXI n@lﬁ@[‘br %9?11;5@ Lgéd"vﬁntageous

thlnt §s ttmq:liﬂ@ﬁ% & aﬁwtwoeﬁbé@ﬁ ﬂ?@@ §WH@5P%O@”%HQ@H s in
paﬁL Psssiihan 2524) %B&?ﬁoﬁ{%n BSSexdn rr]tgﬂe 68 TR hfoont s iayer 50

ness may et ween arou ﬂgSthl’ﬂS and

Mt [@ﬁ)fﬁcﬁ Badnapy Beiveas apung é’ﬁﬁé’@ﬁs‘ﬁff@@ﬁ 2000 andsdemeng’
be%n%r@b‘r@Zg@ gnéstmrfmﬁ angstrorﬁs thdgeknps %hecfhfbﬁﬁébs

bet ween 350 and 500 angstrons nmay be considered

of opei permicPRducky e EOnawt be msfl Bywea 309 ?P%I 1%}30
an?étﬁﬂﬁg %ﬂs%@e@i@@ﬁ%’é %géi‘{bﬁ‘uglbﬁ oxi de layer 40) by

Smart Cut @t echnol 0g if a heat treatnent
f ufhhaRid iostedavaiiddds PHFG @ﬁé?ﬁwﬁw e *%sateeﬂebqrt\g%} the’
diedirid 1BGGeR, ardths sbRicBkMRSS layer 50.

The oxide layer 40 is of an oxide of the said semicohduotor material. If the

semiconductor layer 50 is constituted of several semiconductor sub-layers, the

‘oxide layer 40 is of an oxide of the semiconductor matertal of the adjacent sub-

layer.

For example, if the semiconductor layer 50 is of Si, the oxide layer 40 is of
Si0. '

This oxide layer 40 is configured for having adhesive properties. It is to be
noticed that this oxide layer 40 is not configured for having electrical insulating
properties in order to electrically insulate the electronic or optoelecironic

components {o be formed in the semiconductor layer 50 from the substrate 10.
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10 may be chosen for both ensuring a Smart Cut @
technol ogy of good quality (i.e. so as to capture
water at the interface) and for allow ng a

di ssol uti on of the oxide layer 40 in a relative
WRGPEB/7$ AR The dielectric layer 30 is WF?&HWW’S"’
the structure 60, |ocated between the substrate 10
and the oxide | ayer 40. 15The dielectric layer 30 is
made of a dielectric matérial having a high thermal
conductivity, like a nitride of the said

sem conductor material, |like Si3N14, SixOyNz,

di Breomdte ;aildtnﬁ)ﬁﬁaﬁwé #83), alumnumnitride (AN), or

re. ielectrigc | r 30 con red.
b B icRessrman o5, oSt iradhey B0 REdr e Ot s
thickassh) Cof ¥kdnyplé, Sthhltghmeslts hady thbs@ceoth atdiﬁaﬁOMO(hflgbm
articul arl its ther
and Binui poT R GofoRnd Pdeirer foating B0 Bnisibrie S Bopn 300
angseoper at ure. Thi s dielectric |ayer 30 may be t hi n.
ielectric er i S G fi red for, havin
S RiknEss Skl psfiee 30k, SRIGHOER o vb Bbilbrag
as ppiirhiny iethectemicaiduytor feyat a0 evatshinitislyetansddered by bﬁl&img
el s t
i B8R Syl B0y SRR sl P D e A p Beh feqppentys
further ikrmlemﬂtm‘erﬂart dheatsifying $hed peibie dayer 0l a}@ed3m$ $hickoess
fi e ' .
mall SRcbfHPT b hOrditcy SHRH Ap3EUmRiots AoBBe hhafP g
so fpito captdwcwamg ah tmtmrfaca)samammmm; hehigsolution of the f
i el |s made of a nitride nmateri al
OX'CH‘SY(&@ @%&%fa&éi@nﬁt %l uni na (Al 203), al um num
nﬁheumc(tm Myer @&pqohturr@ iniths strugtolen?d §0¢ﬁ§d betwepmithear
I. angstrons, like in the range
SUbtitg?)t -18(?%%21% ?@Iaﬁ%P&AI sg this thickness may beg
b§hae:é¢iedﬁ©mr 1WDisamgee rafne digiectds owieria 0Bing a high
; d
thergf)%ﬁ&{ ol rh!&e% Eicle d mg%;éﬁgﬁar%e%Q:k@fﬁm,

SixCaHgsixamm alviiiesn (Adr03), tamrsmwnaft@@@ (AR 108 papPE®- i s
e&@é&ﬁ& yarge? BT oa‘n%dé?@af hBdingt hidh tﬁéma; tceh&geﬂﬁ@suvh&h e

) taln ormt@}qva ue nmay -1-1- 3%or
its m@ml compectiviiy i Atehar theg fBPSét ﬁf §hesf>¥19@t‘@¥% 46?@ %a&?f){?e

parifiBRfy DWhéh HehRFmBRHlNGivity is greater than 10 W.cm™.K™ at room
temperature.

This dielectric layer 30 may be thin.

This dielectric layer 30 is conﬁgured for having elecirical insulating
properfies in order to at least parfly electrically insulate the elecironic or

~optoelectronic components to be formed in the semiconductor layer 50 from the

substrate 10. it is o be noticed that this dielectric layer 30 is not configured for

further ha{fing adhesive properties.
Additionally, the dielectric layer 30 is configured for conducting a

determined amouni of heat.
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10 technique, as illustrated on figure 2A to 2E,

between a first wafer 70 and a second wafer 80.
Especially, with reference to figure 2A the

manuf acturing can be firstly inplenmented by providing
&vd iopgarsmsaf er 70 wth the said substrate 10 BEIBRENE/003957
said dielectric-layer 30, the dielectric |ayer 30

being a top Jayer. 15In a preferred enbodi nent, the
dielectric layer 30 is forgred on the substrate 10.

The purpose of this dielectric formation is to

provide a buried dielectric layer with a

pr afek el Rrdad SQ)KQ ‘?r?a% efd? 2 rf;tﬁ& %rtap@(@ %&Jﬁlﬁﬁ glﬁﬂ%nd

t-he i nsul at or structure

algFHEUAN: ek amipHe m*ﬁade éwe gS)ﬁPP[t“ﬁ?e itp Hychness myafﬁa smar
toQdr 1bvRdrShaat Sotet éHg%trB@z‘snﬁ](et |H%’|eda‘aﬁb§%ﬂ§d QOd)@Mﬁéstl%gws Also,

dielectric la 30 be a nitride [ayer forned

The
fhﬁythlﬁkp?%g%amﬁe orShRE (Pt 100 eangisbams sand Pppund 1000

ar@@fro:ﬁ& mb@veehfarbﬁﬁi 200 Shi@tdthsléhd aduad SeDeTgsEbms. iis
made of Si or SiGe, a Si3MN | ayer 20 rmywbe

thpg{q@(gna&:talqont@ & ERANISYORFt r i dati on.
25 Mdresvaatihiy @le¥actidiaysh 31 @‘P)Féfér@blh/@dfﬂfed&@r h&Rnd8 uniform

R R B ol oy B 908 G T

Di aﬁ@mbnawmggtoemﬁ&m&ﬁmd@m e dde H%aé apaTbehshalh
o P EHE) S5 bokaRerS] et @ESpét?vﬁ FEN i Wb eidtT] a9
sedthd wafar gh.el ectric bar rier between the 30 conponents
: gaggggci{mac%h #erenceetosf%rﬂlrecgﬂd%%t nolerinufg 'curmgs(():arzf1 bg ﬂtrsl'%l?f
implemented by providing a first wafer 70 with the said substrate 10 and the
said dielectric layer 30, the dielectric fayer 30 being a top fayer.

In a preferred embodiment, the dielectric layer 30 is formed on the
substrate 10.

The purpose of this dieleciric formation is to provide a buried dielectric
layer with a predetermined thickness for forming, after bonding, the insulator
part of a SeQl structure highly conductive of thermal ehergy, the insulator part
of this structure being the dielectric fayer 30.

The dielectric layer 30 may be a nitride layer formed by mtndation of the
top of the substrate 10, )

_ For example, if i'he substrate 10 has a superficial layer made of Si or SiGe,
a SizN. layer 20 may be forméd at the surface by nitridation,

Aliernatively, the dielectric layer 30 may be formed by deposition {(e.g.
CVD) of aggregates made of the dielectric material. '

For example, SisN4 or Diamond aggregates may be deposed.

The parameters of the dieiectrirc fdi'[nation (like temperature, gas fiows) are
controlled such that the dieleciric layer 30 is a dielectric barrier between the

components to manufacture in the semiconductor layer 50 and the substrate 10.
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9 Particularly, the material, the thickness, and
eventual ly the intrinsic structure, of it are chosen -
to this end. It is to be noticed that this
dielectric |ayer 30 is not ained to be a bondin [%
VRSO Bke in the prior art. Accordingly, nbCl/TB2006/003957
defaults are trapped at a bonding 5 interface, and
its quality is better. Additionally, the
dielectric formati on paraheters can be chosen for
i mproving the interface wwth the substrate 10,
| onering the defaults at the interface, and for
PahieMieRg the BREGa! TS RRBSsARD @Qélﬁhél% the mtnnsnc struclli€ of
t hi ckness_of the dielectric | ayer may t hen be
it afqGRaser RISt andar d 10 t hi ckness of a bondi ng

| ayirio be noticsanhROREIHsHY 1A 90 & MY ahﬁed fbebe a bonding
the dielectric |la

ntign, e
v i i Y ot rctrisn, sy gc@fn@gndw
mteaﬁatzerarmndjuamy;mmen around 1000 and 5000

tro ween_ around 200 stro a aro
RiGahs ok, BleCHEr At e 0 cAngE - e 18
impmﬂif fgsehe idﬁiafad:leﬁhrmﬁtt?e Gubsyste ) :m@rlsqr@l gﬂ; tiefabis éat the
S i_ci.ent thic conducting .t he determ ne
ints ﬁ%%rﬂ"dg‘?r QPMOOQHQPWSS% 99(?8('% reference to
f Myetidci2@ss af me citedebtsd Bpeciinsis tieendfe ipweyihdh agstartard
thmﬁé:ll d rSHe ond er 80 with the sem conductor |ayer 50
W thich® °PR Londuct or | ayer 50 lying at the
s&ﬂﬁaﬁageﬁusl&fm:csﬂﬁ‘@ﬁm Wxafinmen&& died divlengicdlaferddtt is thin.

N e L e

arourtse 1600 Iandeﬁ(]@ﬂl angstomgr owbebdmednrt around 208l srgaratrisvahd/,

arol S ReG 0N E b RTINS (0B AR Waler
yer

nmprisrng stTate an
sOf wotitsee t!(mdteiemmmie)yer 13¢ pag wisouloabe iffiEiesdiy dhidk for

*condiRifh 1RO ERHACk A s B LEIerBtdHct uT e bet veen the

r su rate an onduct or
avith rfg@derfce rto didurst 2B,ga tsh@oﬂdaﬁtew cengigis ahprayidingethaesid

sec&ﬁ&eﬁ;!‘a‘ e"r‘% ﬁfﬁ? FRNGS AR 9&012%5/81‘:95]%@3@ thg ?rﬁéq‘ng%?tgror

second ma

" 1ayeé§%bfmgaatéhe surBceef hefsesend wylsr Bwigfning THont layer.

CARE SDha WL} 8%)0:%% %}ég;gr%a' é{%dr%% B{slﬁg@é é‘zﬂa! ' tﬂe semiconductor

thi cknessfromthe er, d/'or
laye( being thegiin temuiomatasieber grayeengo over |t Sorre

%fe@ﬁéhv@@ NthBRedshPHgRd sb hdyise c&ﬁﬁc?sr tb $afer comprising a
holder substrate and a muttilayer structure (not shown). in particular, the second
wafer 80 can include a buffer structure between the holder substrate and the
semiconductor layer 50 arranged for adapting the lattice parameter between
these two elements and/or for confining defaults. For example, the second
wafer 80 comprises a Si holder substrate, a SiGe buffer layer with a Ge
conceniration coﬁtinuomsly increasing in"thickness from the holder, and a SiGe

or Ge and/or a strained Si semiconductor layer 50 over it. Some Carbon can be

added in these matenais
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10 Advant ageously, the sem conductor |ayer 50 has
been epitaxially grown. Crystalline growt h of
the epitaxial |ayer may have been obtai ned using the
~known t echni ques of LPD (or nore specifically LPCVDg
POBOBABINBE (respectively Liquid Phase DepodiCH{tBifos/t03957
Chem cal Vapour Deposition, and 5 Ml ecul ar Beam

Epi t axy) . Wth referencetoflgure 2C, a third
step consists of bondinglfhe first wafer 70 to the
second wafer 80 such that the sem conductor |ayer 50
faces the dielectric |ayer 30. Advantageously, the
bom@hmagi;@uéMiﬁblsymidﬁpdimnam 5B yhasbbdn dpitaviaihbgodinng

rq%f%ln@%es (o%gfheaef o ﬁﬁl)éy%m%% Baﬁ%@eﬁ%g%%cetd%sm 3

knG@lﬁ eﬂeelgnqt&sV\bi eyDl mdsrferrme estmeelﬁpaitbl LRQYP O NCYDoams dViBE
W e ons, ar r
retheiied EROR- BN RGNy SHOTIA oron e, end,
MaMam&mEémmY)ed hydr ophl lic may be done. Vel | - known
t y-y

oo RSk B3 220 o) SEEL R UrBEl st e
70amd1;herset:hm:i utah‘aarrBQ)fswtm&at\me semfcabdurtardapes o frred, the
d:eeotrlncqgf Jpy conventional annealing or RTA treatnent

'Her mal anneal i ng), is inplenented.
W f\tivmwsimhe pondiggiisd irstig,implemestgddy avelld@owa pepding

teci%ﬁ}ué@ égéeeg nfg:b %&Qx’hﬁie Bndiibri R e? %gngglgdgéiéﬁ’ée and

/or o |electr|c a
Teb‘mqi@yb by iQeY. diong rﬁé!ddérféﬂaﬁéf i1t %\k%ea@*éeraﬂﬁ@ffe B'é)tﬂ@??@“

Jolﬁlyoﬁ iyde d ¥ efnc40fo'r dr@ rd@%ﬂd)byﬂﬁ.%e %rféxﬁmﬁ%? RAfoillar

semcon C’t or- a er 50 and/or on the d ectric
bondipe@ef grophilic STtfecasr éfléffﬂlc‘&?é?"dﬁ@eq‘rwr PbilicanaveRe (E'F;Pe-

°W\%§&(E8\Qﬂ Qfeahifg stpR Fﬁ%@fr He iRfpldhRert R TLGREIE b@ﬁdih%y

or exanple, he sem conductor | ayer 5

of Ogfionadly. s asma 1;-921]119@;, et ongornelyr e othst pehe &yo Bces
to %ergc?ﬁ?igd b%li%%@ﬂ%yo&fhvenﬁonal Ahh&AIRGLdrVRTA, trdhiBefXirdSd

[ayer by deposition of aggregates
fhe@@ﬁ[ﬁm?@t% *%F"R’?f@e@%ide material on the
SEWIﬂ‘} LML o k@a{r%rzéotha%éud’ offe Rt be m@s&bmeéd ibesfore

ayer 30. 30For exa Si 02 aggr ega
bo er}ig/gbsqntfé\g semlconductonPayer 50 and/orgo t%g c}leﬁectrrxrg Yayer 30, for
being buried at the bonding interface after bonding. :

This oxide layer 40 is formed by specific means on the semiconducior

layer 50 and/or on the dielectric layer 30. :
The oxide layer 40 may be formed by oxidation of the top part of the

semiconductor layer 50. .
For example, if the semiconductor layer 50 is of Si or SiGe, SiO; layer 40

may be formed at the surface by oxidation.

Aliematively, the ~oxide iayér 40 may be formed by deposition of
aggregates constituted of the oxide material on the semicondudtor tayer 50 and
{ or on the dielectric layer 30.

For example, SiO. aggregates may be deposited.
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11 The paraneters of the formation of the oxide
are controlled such that the oxide layer 40 is a
bondi ng | ayer sufficiently thick for ensuring a

suf ficient adhesivity between the first and
WAPABO73E 80. Especially, if a Smart Cut(r)P%%&gﬂglﬁm3957
technology is planned to be processed in the 5 first
waf er 70, the oxide |layer 40 has to be sufficiently
thick for avoiding probl dds associated with water and
particles captured at the bonding interface that can.
generate sone interfacial defaults and/ or bubbles in
th@hﬁﬁakmmmﬂmofWEfbﬂmﬁbnﬁﬂﬂﬂubhﬂ@aaeﬁﬂbﬁﬁﬂhﬁﬂhthﬂahe

oxsbIRUTR is prgnding eveh uBfelY Flon Bl Spslsing §susiento

adbasiviigh bmag:vetdnabe filseart ssphotiaters A@d0, treat nent | asts

to T [ )
B BB TR A 2,2 0045 e
firshrggsen é6s theopxibetimgeend 2 0@s aledbd Gﬂlffamagﬁst tiooks forThRepiding

r I SLLLBHADHIGRE, L, BehiRe b AR, 200 An0Rta0E

evl ous
that p@mgwew;e sbhne lstetfama! dﬁm&s a80/oabubtidsdn fhher @tmmmdgctor/o

(that the oxide layer 40
laygnr océ‘g%nd&%g (%lgeg’ g@% as previously expl ai ned.
q@m Greabihgr hand, Irfelastref@r@!mi@ ti$ tidaesnis e too high for

avc?zﬂl% %Ha?ﬂm%'d:ééolu’ﬁ@nll ﬁggtrfrte%gn%masﬁﬁo@ f\'tnﬂﬂa the bonds at
igure 2D, the

saihg Mdajamw@ B8y heve btthicknsss @ylow&ﬂﬁcanﬂgtwma @ pelow

50@&&@%;;%6%@99@%@%&1 30 Qn{;s&%ﬁ:sp?té B%rfe?i tﬁ%ﬂ’?%@%

e sem conduct layer
betweemApeard &0 %\W‘S&Pmﬁﬁwwlwfﬁﬁﬁ%sed suc h as

c e Fe@ére.?é CtB'fiﬁgﬁa ﬁg hhk gaﬁondl @&&4 gwamﬁ@ iR@WaR70Gre

Smart Cut t éc known per se to the

borgieriﬁpg@hgeqs%nth@gg@ p)@gle é%@ﬁ}jqoels focated at the interface, as

pregbhéi§ggplgﬂed nsul ator Technol ogy : 2-5 Materials to
Edition " fromJean-Pierre Colln

KIGRnalbic 2643t PRSP REaumd s S ianalby mAE@RERY for

re,rﬁérga§t@bdﬁa5%@mélzﬁ@%@gl In particular, if u5| ng t he
r) technol ogy, e second mafer

i ﬁﬁfeaﬁ@séép E@Lfr@ 20 e Ak %ﬁ@lc’ﬂws R l%lpatﬂr@ds%ad@@mq &feh

secofd k- eBefuch BAL 3 PP hoRioha8 Remaldd0 nRf theRertidi®Bucior
and/ or other atom c species) at energy and dose 30

iayeg@pé%k% for producing within a zone of weakness at a
dapy fedhinR®® oF Watdt@eduction may be used, such as chemical etching

“ technique, lapping then polishing, Smart Cut® teghnoiogy which: is known per

se {o the skilled person (see for example « Silicon-On-hsulator Technology :
Materials to VLSI, 2nd Edition » from Jean-Pierre Colinge in « K!qwer Academic
Publishers », p.50 et 51}, taken alone or in combination.

in particular, if using the Smart Cut® technolegy, the second wafer 80 is
implanted prior to boriding, with atomic species (such as hydrogen, helium ora
combination of the them, andfor other atomic species) at energy and dose
selected for producing within a zone of weakness at a depth ciose to the
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12 thickness of the sem conductor |ayer 50. The

i npl antation may be carried out before or after

form ng the oxide layer 40. Finally, once the bonding
has been carried out, Smart Cute technol ogy conprises
BR0P078132 sui t abl e energy (1ike thermal and/RFIIB2006/003957
mechani cal energy) for rupturing the bonds at the
zone of 5 weakness, and thus detaching the rear

portion 60 fromt he seni gant hi ctor | ayer 50. An
optional step of finishing (by polishing, CW,
cleaning,...) nay be inplemented after the reduction

thiskifRs o Ehe%'e%onhgctﬁra}égea%@ % hﬂﬁﬁﬂaﬁ‘é’rﬁ%? rl:%oéé?ned out

sem conduct or i ni shing stép may

belf%loéﬁ%?ftf@@“ﬂﬁ)ﬂ@rqxﬁe legerotO. aﬂ‘é‘hf Phee d@orxdmdta@ebﬁen
caRRtdy siess Uu@%shnolog goﬁﬁﬁse%t kP % Qr?ergy (fike

provi ded th li ati on accor | ng

th%fﬁ\% ﬁ*‘f‘ﬂ%h mth%l fﬂit%{]&\ﬁ@a fof miptEinG ed b@@% ﬁ't %@ zone of

we%léﬁ&s%sﬁdd/iﬁhé/détﬁ%lgyb}%trbaﬁ Sork&h 6b RBm the s@h&!oﬁ&&étbﬂayer
| ayer 30, the oxide |layer 40, and the th

Oseni conduct or | ayer 50. 15A heat treat rrent accordi ng

t OAm hptibriay &8dpl 8N fi fh@mhbe(a%/ HASIHES, edmborc:eraﬁ\mgm D& be

. moving he thi ckness of the oxi d? %))/{er 40.

'mﬁ‘ﬁ‘é’e%%t & B nEFAUCHAN | $iBR e i ERS i NEYe| Aesttogih and

homegerziong s@hnﬁ@:&ﬂiﬁ:&i’r &ayeF B! e'][ ta$ ﬁﬁi@hlﬁg si&)édﬁ@@l&ﬁ maplemented
re of t

e
p"?réf’é’Fg%tf '?f’af ﬁ'ﬁ b pexilyjes ‘treatnment is
pramenssieﬂs sughakbale phwidd, eithdeo ligjtefiord csedingas the
ckness or is-entirely dissolved, by oxygen .
mvﬁ usi on through the seniconductor |ayer 50.
Thighef oti@heds siruttireréd tOMprisesasibeddsivity thet sutﬁ;tram' 1 the
. J.nsul at o art Lelectrlcla and
el IRT B9 MR Do R i e e BB ey o2
| &ybsat 48atnhi: h@xﬁcﬁﬂg tcoﬂrdumtamtfo:p &rtherb Processedher ﬁﬁ_ﬁ)}‘rng
m_conduct or |ayer 50 and the

tur :L O s
Or%é'ou%?g} 'beg? %’1 8183’(? "layer 40. During the
s dihd heelitedimerdtisrimiiemetisd $n &10ined oncdduciag ahihaspiergdike

aoff o BB AR L AR RO, 2, "

With reference to figure 2E, the heat freatmenti is processed such that the
oxide layer 40 reducss in thickness or is entirely dissolved, by oxygen diffu*siqn
through the semiconductor layer 50. ' ‘

" The final sfructure 100 is a SeOl struciure, with an insulator part formed by
the dielectric layer 30 and eventually by a thin remaining part of the oxide fayer
40. ' '

The semiconductor part 50" of the SeOi structure 100 is the semiconductor
layer 50 and the de-oxidized part of the oxide layer 40. During-the said heat
treatment, it is to be noticed that a part of the semiconductor layer 50 may have

been evaporated away by the inert gas treatment.
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13 For illustrating the reduction of the oxide

| ayer. 40 due to oxygen diffusion, figures 3 and 4

show respectively a cross sectional view of the

structure 60, one during diffusion and the other

A LPYEPRusi on. The structure 60 contains tifol/1B2006/003957

di ffusion domains: 5- left side (top sem conductor

| ayer 50) and - right side (substrate 10- dielectric

| ayer 30); separated by tife oxide layer 40 with a

t hi ckness dm It is assuned that the diffusion

of oxygen is in one dinension - the diffusion

eqtrat ilfostrafing theerdudiac( thd Jxidalagrr £ due to oxpgarediifusion,
nds transver sal

Aol S LY ek AR Bl s Seelidnd B R oS8, o8

durisg pifiusioe éntl thet divermdist diffvadoval ue i n the sem conduct or

| oXfie Pt}?cgu@@fé cé???n@?ygﬁgﬁ%. HQoidee in the bulk

subs e oxygen concentration at
t-i #edt gideatiop semigondLBD( IByei 80)tané di f f usi on coeffi ci ent

of .t he.ox) in.the sem con .or- (unit: cnk/s).
Fi Sb@[ Ss'cgehégr%%faéeaﬁ'ygg’liec?\%l}scclaésﬂéﬁ’buti on of oxygen in
sepdratesitbytbt uxide thyer 4(pwith h&dtkresedinent If the

o dE PeBipR dfdohe (o 8y chval it Fr FRL Srubitn
difgnignegapiionds §eni n t he atnosphere at the surface of
't 8C(x,t C(x,t
where: x-axis extends iransversally io the layer planes, has ifs origin at
the center of the oxide layer 40, and is pointed fo the positive value in the
semiconductor layer 50, and {0 the negative value in the bulk substrate 10.
C(x, t} is the oxygen concentration at time tand at x. |
D{T} is the diffusion coefficient of the oxygen in the semiconductor (unit:
cm?/s).
Fig.5 schématicaliy shows distribution of oxygen in the structure during a
heat treatment. -
If the to;:; semiconductor layer 50 is sufficiently thin, some oxygen of the

‘oxide layer 40 diffuses through it and evapora%es in the atmosphere at the

suf'face of it.
This diffusion is accelerated by the fact that the atmospliere is chosen

inert, as it can be deduced from the boundary conditions.

In particular, the following reaction occurs at the surface of ihe
semiconductor layer 50 if the inert aimosphere contains hydrogen and the layer
is in silicon:

SiO2 + Ha — H0O + SiOT if atmosphere is Hz
8i0, + St — 2Si07T if atmosphere is Ar
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This diffusion is accelerated by the fact that the
at nosphere is chosen inert, as it can be deduced from
t he boundary conditions. In particular, the
followi ng reaction occurs at the surface of the 25

Sanjoeasivenset or |l ayer 50 if the inert at mosphePET/1B2066/003957

contains hydrogen and the layer is in silicon: S102
+1-12 -4 HRO SiOr if atnosphere is H2 SiQ2 + Si -+
2Six if atnosphere is Ari4 WO

2008/ 078132PCT11 820061003957 14 For increasing
the efficiency of this diffusion, a previous

‘%l‘ ﬁj:@{;s’agﬁg%e E@ﬁ (gfalﬁtg dﬁifusfot'\ea BRNIES REYEEAlon loRiHRr

|e ectric-layer 30 prevents horn

SUtfh@ @I’tm asnisandunialgier SAEaY et Gt e 10. 5Then, after

a 4RLef é(!é&ﬁéjl ayeﬁa?&bén{s 48 hdidkersIhelgh e substrate

sem conduct or I's small with respect to the
t0oxygen diffusion I ength (D1)112, the applicant

) htl'lgéi'i afref ot Rabmiigs ﬁlr'ntafa%ﬁ'lpﬂlet inffRnéss GRS ReMNoBdudir

ast case, the determned tine is %nout 00 S

layet Sbéusmeionit] respastidn BoRRYEPBATSRD SEXu§P T uxtes
e W B CaL et 0 13
BB G5 7559, 95 AIoGa B [ ARobR) Goh 2BPRPPYS i
t hig SHERCERNERHELRE sRbdpimnesldefiged ssiper at ur e.
F = D(TY*Co(TVdso
whera: dg. is the 'thiékness of the semiconductor layer 50
where Co(T) is the equilibrium oxygen solubility in the .
semiconductor at annealing temperature. |
Oxide dissolution fime for decreasing the oxide Eéyer 40 thickness dox by &
predetermined value Adgy, is:

. dSe *Adax sk
D(Iy*C(T)
where: N is the concentration of oxygen atoms in oxide.
For example, if the semiconductor layer 50 is of monacrystalline Sithen N

= 4,22e22, and the oxide layer 40 is of SiOp, and if dge = 1000 angstroms and

Hme =

Adgx = 20 angstroms:
“fime = 1.86e-12 7 exp(4.04eV/KT)

The applicant demonstrated that the main parameter affecting the time is
the anneal temperature and the thickness of the top semiconductor layer 50.
For examples, and based on numerical simulation, the minimum annealing
conditions to dissolve 20 angstroms of interfacial SiOg, with 1000 angstroms of
top Si Iayer in a Ar or Ha atmosphere are:
~- 1100° CforZhr or
— 1200°C for 10 min, or
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Oxi de dissolution tine for decreasing the oxide |ayer
40 t hi ckness dox by a 15 predeterm ned val ue Ad. is:
d* Ad tinme=se* ND(T)C(T) where: Nis the

concentration of oxygen atons in oxide. For ex§ﬁ? :
MO PR conductor | ayer 50 is of monocr ystal/E2pa/039s7

Si then N 4.22e22, and the oxide |ayer 40 is of
Si02, and if ds. = 1000 angstrons and 20 Ad., = 20
angstrons: time = 1.86e-12 * exp(4.04eV/KkT) The

applicant denonstrated that the main paraneter
affecting the tine is the anneal tenperature and the

t hi ckneszsmh f@ﬁmmﬁrpp sem conduct or | ayer 50. For
si mul ation, the

ex on nuner cal
ﬁ%ﬁﬁ‘%ﬁ%@rﬁ “u”ﬁg sAEBiRn ¢ R Setidrentuenl ¢ then chosen

forajngtﬁﬁg emmﬁunt Bt ekfqRei &l thSHRRe Mfdr tolROGiasy Firo@irsthef
ina Ar or H2 atnnsphere are: 1100C

sepfipn %’Pt?rq 509 200C for 10 min, or 15 - 1 250C for
4 Tien, the thickness of the oxide layer 40 decreases by a predetermined

value. X
Additionally, the thickness of the semiconductor layer 50 may alsb have
been chosen, when forming it, for inciting the said diffusion.

Pariicularly, the thickness ‘of the semiconductor layer 50 and the
temperature of the heat treatment determine the mean reduction rate of the
oxide layer 40. More the thickness less the rate. More the temperature more the

rate,
For example, said thickness and temperature may be predetermined such

that at least about 0.5 angsiroms per minute of oxide layer 40 mean reduction

rate is reached. To this purpose, for a temperature of about 1200°C, a thickness
of a (110) Si monocrystalline layer 10 is chosen less than 2500 angstromes.

Only the duration of the heat {reatment is then necessary to control for
accurately reducing the thickness of the oxide layer 10 by a predetermined
value. . |

Alternatively, the thickness of the semiconductor layer 50 has been
chosen for reducing thé oxide layer 40 by a predetermined value by
implementing the heat treatment with a predetermined duration and a

predetermined temperaiure.

The predetermined temperature may be chosen about 1000°C — 1300°C,

and especially around 1100°C or 1200°C.
| The thickness of the semiconducior layer 50 may be between around 250
angstroms and around 1000 angstroms, the predetermined temperature is
about 1200°C and the predstermined duration is bstween around 5 minutes and

5 hours.
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The tenperature and the duration of the heat

treatnent are then chosen for inciting an anmount of
oxygen of the oxide layer 40 to diffuse through the
sem conductor | ayer 50. 5Then, the thickness of the

wo eaeoismger 40 decreases by a predet er m ned PUEIRIB06/603957
Addi tional ly, the thickness of the seniconductor

| ayer 50 nay al so have been chosen, when forming it,
for inciting the said diffusion. Particularly, the

t hi ckness of the sem conductor |ayer 50 and -the 10
tenperature of the heat treatnent determ ne the nean

ti t f th (] I 0. th
{ e RhesCer St fhertRet e (8 piTa Tt Robe?
pretﬁdfta-rmtﬁdethscknessFor exanpl e, said thickness and
d t h, t hat at
T s e R S L
possiblgUs tchro! phedisshe thesredeaiioned mataial i &wemnctaol@eer 4pfora
, . qf f 110) Si
f’“amﬁ?ﬁé@ﬂﬁ@@%@ﬁ%g osené(lnzzg ? haﬁl (2500) . |
aAgstdiogso the invedtiby, tiHe tblen abssali)ie a6 dombrohpegcisely the -
mm&ne %ﬁﬁ%fihéf%%%ﬁ%%gé?ary to control for accurately
I C

reduci ng ness of the oxide layer 10 by a
pPenHatl@hfm"c repbosiialt, reRON: therwials mwiayem@ t hi ckness

l rpﬁwél? nL tG9 g:%ggﬁéa%{ térjy %}ré%ﬁ, 85@tnh§>§dé° g&‘OMt far4 OO

uci ng y a predeterm ned val ue
angttgomahm e:mientq mprove threeslectrieal aronertesvat e interface (Le. to

decx%&seéiﬁg%ﬁ ned duration and a predeterm ned
enper at The predeternined tenperature

m&e}d:ﬁmabh db% rboadingt bai@eeIT the s3DBONduToralick §PctidabEy
subﬁa@@o&é\w&r@ wit299 ande !ayefrmhé\ﬁHg%fP\ﬁ%ﬁeQ gﬁeB@r than

sem conduct or Ia er may be bet ween ar ound
a limhipickrenssbayand ; a'fftmn &q@@w&a&e&ﬁ gssenpigenductor Jayer 50

andg{,%&gg\,&ggdtenper ature is about 1200C and the
predeterm ned duration is between around 5 m nutes

ariathermpsay as riskss of deterioration of the semiconductor layer 50 are
decreased, the thickness of the latter can also be decreased, while still
respecting manufacturing specifications.

Thus, the conépohents to be manufactured in the semiconductor layer 50
may be more miniaturized and have lower power consumption than the prior art.

A main advantage of the invention is that the dielec_tric layer 30 is
maintained in its initial confi guration, even if the diffusing heat treatment is
;mplemented indeed, the dielectric layer 30 is not used for the bonding, and its
initial dielectric and thermal properties can thus be maintained.

The dielectric p_ropemes of the dielectric layer 30 can then be initially

 calibrated very precisely, without taking account of the next heat treatment.
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The heat treatnment is processed for reducing the

oxi de layer 40 by a predeterm ned thickness.

By adjusting precisely the paraneters of the heat

treatnment, it is then possible to control precise

VRO i on of material in the oxide IayeHTHHF”P%‘B%”
-5 finally having an oxide |ayer 40 with a desired

t hi ckness. According to the invention, it is

then possible to control !grecisely the thickness of

t he oxide | ayer 40 of SeOl1l. Particularly, it is

possi bl e to renove the whol e oxi de | ayer 40.

Alternatively, it is potaifEe to | eave a thin oxide

| ayer (of about 10-100 10 angstroms) in order to

i nprove the electrical properties at the interface
1. Process ¢fdredéey & aecttifedoDeibdtronics or oplddietiraniad, iy situvdure

1d] n the sem conductor |ayer 50 and the

CO®§@§¢$§¥23%%% an be done with an oxide | ayer 40

rava supsiatehi ckness greater than a limt thickness

PR elspiie eyt A5 5 BE Tap GoRgtR Y Bas benaaly Rhs! thar

Furthéd ehamia, coagudiivik ©f odin dxider lagemi=ae of ahhexide of a

sen condyct or Hgﬁqr 50 are decreased, the thickness

of%FﬁﬁxPQ??%V“ SH%al so be decreased, while stil

e spenddengyeraiaideas by b;ifiﬂg osﬂ%gsiaﬁd sw«gd:mactoifmﬁariat, he

conponents t e manufactured in the sem conductor

Fafe‘ﬁ‘“@@"‘ﬁ?” OJ8Y§HoT %ﬁ%ﬁaﬁﬁﬁﬁ?‘%@ﬂu‘gﬂﬁmﬁ?\?@ ‘| ower
chapaui€izel N H-IP bbBPriddsanhédierepirh@it ofitihle. siructure i d1BINBri or

advant age . of t%ﬁ invention is that the, diglectric

t

redpgi)e atagsnher I%i*ﬁg’&l’ef Uier ¥aliianf of QETHONgEaReN ofer

incitg@an fanidnat &F fdygbmotheat diideatayento i diffusapkieoegit ate

I.ndeed he dielectric.|ayer Is..nqt used for the
senyBiiRG tathn S st e fisk e e X e dares &Y 8
det@fomeartaies can thus be maintained. 25The dielectric

properties of the dielectric layer 30 can then be

initially calibrated very precisely, wthout taking
2. Bocesnbf ofarufeeturingt a hetatciure efat reiettronicA\Or optoelectronics,

chaf R4 BRATUSRAS HAORRing Lieps:

(a) providing a semiconductor layer having a determined thickness, the
semiconductor layer is of a semiconductor material;

(b) providing a receiving wafer comprising successively a subsirate and
a top dielectric layer made of a dislecfric material having a thermal conductivit_y
higher than ;n oxide layer made of an oxide of the said semiconductor material;

(c) bonding the thin semiconductor layer to the receiving wafer such that
the dielectric layer is sandwiched between the thin semiconducior layer and the
substrate, this bonding step comprising the forming of an oxide layer at the
bonding interface made of an oxide of the said semiconductor material; it is thus
formed a structure comprising sticcessively the said subsirate, the dielectric

layer, the oxide layer and the thin semiconductor layer;
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CLAIMS 1. Process of treating a structure for

el ectronics or optoel ectronics, the structure

conpri sing successively: 5- a substrate, - a

di el'ectric layer having a thermal conductivit
HoWPE8I8al |y hi gher than the thermal conducRGRABEIPE/HE39ST
an oxi de | ayer nmade of an oxide of a sem conductor
mat eri al , - an oxide |l ayer made of an oxide
of the said sem conductori®material, 10- a thin

sem conductor | ayer made of said sem conduct or
material, characterized in that it conprises a heat

t rigiat et tebiidhihessaidietructerei in @m inerienrtregucimge dincoaphere

atmpsphere with a te rad L
Wil SRR FHrF wele oy r e St SGoe O RbLRP o
arh@ye iof bayahnf éfiitbe oxhledaygn thicegh the Sémbervicdoditotor thysfeo
' ' ' eases b
gL B bRE L aFBRorles RBo0Bl duclRbataE Cocn by
structure for electronics or optoel ectronics,
. . , ] . . '
3. SRR oPioffeciFng il EBAAAD i 2, Aot B e
fayeaof stgp &) delooned arthetdigleiielsyer.t he 20 semni conduct or
| ayer is of a sem conductor material; (b)
roviding a receiving wafer conprising successjvely a
4, E’wgsﬁs at @apwfgctirinnp sh@BAcEPIINg) sfaifgdwhereirythe oxide
iR 81 865 f) & 1ERRSS biRlnc"AisBRiAnbliabByerconduct | vi ty
hi gher e o

an an oxi de |ayer ma f an oxi de of the

sai d sem conductor material; (c) bonding
5. PRReEOLNMIRTLAONHE SPlcliRYREcldhg! B i S kbRt WaldRide
such that 25 the dielectric |layer is-sandw ched

laygeeisien (@) remegs an Herielefite ey er andgdpe saRicopductor layer.

substrate, this bonding step conprising the formng

of an oxide | ayer at the bonding interface made, of an
6. Fxpages o1 wﬁ@fg%wgsérﬁtrési%@fsaﬁ’rgwatt@r% ?fePl?m?% 20 RuE

 whbRANTREA (St EHGHHES 16O PRIVidiG &f TSRS Siafel Valihg teaistid

comn s o m PG b aehis WIFeO S8 Sl

step (c) and step (d), a reduction of the donor substrate for only keeping the

semiconductor layer bonded to the said substrate.

7. Process  of manufactuting a sfructure according to claim 6, further
comprising, before step (a), a step of implanting atomic species’in the donor
wafer for forming a weakness zone beneath the semiconductor layer, and
wherein the said reduction of the donor wafer comprises & supplying of energy
for detaching the semiconductor layer from the donor wafer at the weakness

Zone.

8. Process of manufaciuring a structure according to any of claims 2 to 7,
wherein the said temperature is firstly chosen according fo a determined profile,
and then the said determined . thickness is chosen for determining the said



18 (d) heat treating the said structure in an

i nert or reducing atnosphere with a tenperature val ue
and a tenperature duration chosen for diffusing an
anount of oxygen of the oxide layer through the thin
sem conductor |ayer so that the thickness of the

oxi de | ayer decreases by a, eterm ned value. 5 3.
Process of manufacturing a Structure according to
claim2, wherein the oxide |ayer of step (c) is

formed on the dielectric |ayer. 4. Process, of ined
duratinofelcther sy dueationcisuFlosedc Brgdeigrining dhgnsaid determine

thi%’@%gghﬂew%hfﬁ&eg%ﬂé%é Y &r r%ﬁu&%& m?:é ickfeskWiRE Xitle layer

in sem conductor |ayer. rocess of
by amistdratihed vaigea structure according to claim 2,
wherein the oxide |ayer of step (c) is made on the
di el ectric layer and on the sem conductor |ayer. 15

9. Prodds8 I SHamifabfiHg ac bitutiage accdrdingt tor daiat domdienginttbe said
one of clains 2 to

( 5, Wherein_ step (a) conprises the
terpprae fbamean dIRBCAEIZALG: TN Fododng 1200,
sem conductor |layer within, wherein the process -

further conprises, between step (c) and step (d), a .

107 Brhoets oh mEnufaciudog ér steintigeraacerdiog t@ ﬁlaymkgécpi?nyh?w the
sem conduct or | ayer ban j t :
defp e BEEEr ARPIBEL T SRReR o 624AH Bidim Euction
ratloRtHB &xidé Hyehauring 8P @) bijat leatcrbous Defparigstronss perapinute.

of inplanting atom c species in the donor wafer for
form ng a weakness zone beneath the sen conduct or :
11! @’%‘&fess : o%ﬁé%naﬁi‘%fsé?éiﬁ'lsr ¢duct i @nRefdin tthe tHiRRAEss of the
waf er conprises a supplying of energy 25 for "
sehidondbciog laher senbetwegncamundaysf apgsirens deghoaround 5000
fer the weakness ° £
TS DB e B BELGTS 2 dhd FaTaTon s befwecn around
5 rRinufesAnd$ @bgisn the said tenperature is firstly
chosen according to a determ ned profile, 30 and then
the said determ ned thickness is chosen for
129?’?@&4&%6&@1&5 83k of BlaftHE att {7, Whetdla thdiskide layer has a
duration is chosen for deternining the said
thidatess etween aictindell) angstromscang] a@sndRO0ASIrPBIS.
reduci ng the thickness of the oxide |ayer by a
determi ned value. 9. Process of manufacturing a
135 Frbedds acesrdipgdto@nyoons aifnthé, previauei dlatrhe whekgin the heat
tenperature i s between 1100C and 1250C . such
trearenids poasgesed §9.th¢ir%@§§3§%6 y ﬁ&ﬁbl'?‘i‘é%lqseﬂay%fqg removed.
- structure according to claim2 to 7, wherein the
determ ned thi ckness and tenperature are chosen for.
14hRvicegs @coetting tajasy Pbalajms d 1812, Mbegsin cPeP?%n‘?g fhe oxide layer

is Eﬁg&:#j{égtﬁet ﬁ@at(t@at%fenat | east about 0.5 angstrons per

15. Process according to one of the preceding claims, wherein the dielectric layer
has a thickness sufficient for, after step (d), electrically - insulating the
semiconductor layer from the substrate, considering the components to be

manufactured in the semiconductor layer.
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11. Process according to any of clains 1 to 7,
wherein the thickness of the semiconductor |ayer is
bet ween around 250 angstrons and around 5000
angstrons, the tenperature is about 1200C and the
dVfe 208813 s bet ween around 5 minutes and 5 hBgk/EB2006/03957
12. Process according to any of clains 1 to 7,
wherei n the oxide |layer has a thickness between
around 100 angstrons and 4t ound 500 angstroms. 13.
Process according to any one of the previous clains,
wherein the heat treatnent is processed so that
substantially the whol e oxide |ayer is renoved. 14.

- . ¢ . . o .
1TOEESS BRFSREMT i @ Abhed PP WEBreh, ©9 oo udRFElor
hasrasthiermes condLBTivirhighes $raacovdinigkt o one of the

precedi ng clains, wherein the dielectric |layer has a

thi ckness sufficient for, after stegﬁgd),_ _ _
17 [Peeqess eatarging iq arsiefiaimg Tttre Os wherebriae Seigrdiglegmdg layer

o t . i i t ; b
is n@gg% dFeniftidRS tfRhdha, %aﬁln%egmgtgs), aﬁmﬁmmom%gi@m, &r

actured I n the sem conduct or ayer.

- sapphitess according to any of clains 1 to 15, wherein

the said dielectric layer has a thermal conductivity
hi gher than 10 Wcm 1. K4. 5 17. Process according to
18aRYocers BFCRrdiRg Ity oS A RIPFediMECIAiFISgWRpEIndpe Hieiectric
layeR¥Siplises@glg, of nitride, dianond, alumina (A 203),
“alum numnitride (AN), or sapphire. 18. Process
according to any one of the preceding clains, wherein
19t PRrcdbLh@SHdinEto Hhel YRS tWoPHREdHRSCISS Nherehne BlokeaRs
accordi ng to one -of tEg 6mofﬁb§§edlng cl ai ns, wherein
laieh Bagp e B HeiAnee R d %0900 Rness i n the range of
1000- 5000A. 15 20. Process according to one of the

20} RGP PR 1 PR EPRREATEOTRTE: FOTEY I PR G

made of a material having high thermal conduciivity, like SiC.



