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20 Summary of the invention

The object of the invention is to propose a method for producing an
epitaxial layer wher_éby the epitaxial layer can be detached from the donor substrate
after formation thereof. ‘

For this purpose, the 1nvent10n relates to a method for producing an

25 epitaxial layer comprising:
- a fabrication step of a structure comprising:
- formation of an intermediate layer on a donor substrate; and
- formation of the epitaxial layer on the intermediate layer by epitaxy;
the melting temperature of the intermediate layer being lower than the melting
30 temperature of the epitaxial layer; and . :
- a detachment step of the epitaxial layer from the donor substrate by applying

at least one thermal treatment, this thermal treatment being performed at a
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The method according to the invention thereby advantageously
enables SeOl structures to be fabricated. '

In a particular embodiment, the bonding step of the method
according to the invention is performed by molecular bonding. \

30 As an alternative, other types of bonding can be implemented .
during the bonding step of the method accordmg to the invention, such as for
example anodic or eutectic bonding, or adhesive bonding.

During the detachment step of the method accordmg to the
invention, mechanical separating forces can further be applled at the same time as

35 | the thermal treatment.



exanpl e anodi ¢ or eutectic bonding, or adhesive
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25  Klemm's calculations, the germanium concentration in the intermediate layer must
be greater than the germanium concentration in the epitaxial 1ayer.
In a particular embodiment, during the fabrication step of the
'production method according to the invention: '
- the donor substrate and intermediate layer are formed from silicon-germanium, the
30 germanium concentration in the intermediate layer being greater than the
germanium concentration in the donor substrate; and
- the epitaxial layer is formed by growth of a strained silicon (sSI) layer .on said
intermediate layer. ‘ -
According to one feature of the invention, during the fabrlcatlon

35 step of the productlon method according to the invention, at least one spacer layer is
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- a schematic cross-sectional view (b) of a structure obtained during the

25 fabrication step of the production method according to the invention
according to. a_particular emb_bdiment in which the different layers are

formed from silicon-germanium, and ' |

- a graph (a) representing the germanium concentration in each of the layers
of the structure; ' '

30 - figure 4 represents facing one another:

- a schematic cross-sectional view (b) of a structure obtained during the
fabrication step of the production method according to the invention
according to a particular embodiment in which the substrate and
intermediate layer are formed from silicon-germanium, and the epitaxial

35 layer is formed by growth of strained silicon on the intermediate layer; and



- a graph (a) representing the germani um concentration
in each of the layers of the structure; - figure 4
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25 which intermediate layer is lower than the melting temperature of the epitaxial

layer. Applying a thermal treatment to the structure obtained (structure comprising
the substrate, intermediate layer and epitaxial layer) enables the intermediate layer
to be made to melt and the epitaxial layer to be detached from the substrate at the
level of the melted intermediate layer. To enable the intermediate layer to melt
30 without damaging the epitaxial layer, the thermal treatment is performed at a
temperature comprised between the melting temperature of the epitaxizil layer and
the melting temperature of the intermediate layer.
A method for producing an epitaxial layer according to the invention |
will now be described in a particular embodiment with reference to figures 1A to 1E
35 and2.
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2 %ggtaxial growth. Thus, in another embodiment of the invention, intermediate layer
2 and donor substrate 1 of structure 10 are formed from a SeOl structure.
Intermediate layer 2 is thus formed by the top layer of the SeOl structure, whereas
donor substrate 1 is thus formed by the layer of silicon covered with silicon dioxide..
30 This SeOl structure was for example obtained during a previous layer transfer

process implementing the SmartCut™ technology. It is chosen such that melting

temperature Tf(yy of intermediate layer 2 is lower than melting temperature Tf) of
epitaxial layer 3. ' ‘

During a step S3 (figure 1C), a support substrate 5 is bonded by

35 molecular bonding to structure 10. In the example described here, support substrate

S is a silicon substrate covered by an oxide layer 4 (silicon dioxide in this case).
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wae@Ru3askan nmel ting tenperature Tf(3)of epitaxPEl/1B2848800967
3. Internediate layer 2 can be obtained by other
techni ques than epitaxial growh. Thus, in another
enbodi nent of the invention, internediate layer 2 and
donor substrate 1 of structure 10 are forned froma
~Sed structure. Internediate layer 2 is thus forned by
the top |ayern ahothéreenBeOimert rofi theumeentioe pe insuldtmdayer is formed

- substy atc&rél Illb ST}f Qﬁ%lrl]lf gﬂ ﬁr{}g r gry p#ﬁ@ul&%ﬁre@ﬁha‘f bbb & Qiality bonding

covered Sed str
f oris eghinpide Asbam pltertativer smbppdimente gp dusglatay B@glt ?Sg’f%gfrl@? both on

P;%@ %@g%ﬂ%ﬁ?ﬁ%ﬁlg?g S{r{}&ul%nmrt Cut (t m technol ogy. It

$nternedi at e’ y@}ncg) g} p@l&fé %"fﬁr#&%%ﬁplé rvg&lh F.léOWn as

Tf (s%l\,h ahd eqiltrx baldebaibed i3 grdatﬁrldegulahaé eps $3eiridgyradhesion by

‘borfa?lﬁ‘c}ﬁ? (81[(1%@?1? ?;’sté:ﬁ%taebnlnlglW@%&%@c#ﬁn@o&@&%ﬂ{gct i.e. without

herthe usaippaspecsirtombierale(adhdstveaghie) w@ygr{oyugg}ppgtt@nperature metal,

cact § ﬁ]n bé‘tr Vg;ﬂ)rg b @én tﬁe (tx%b |shﬁ5€%s @bﬁ’x? s@@ng @n(tdyh&o result in
L O

case
10 nsmoblgegar bg@mg ﬁbgnqhgg mc%bgfw 9? @ttrfglve-rfmcgs (Van der Waals

Sﬁ‘&&tsp{nvloﬁbfﬁ eleBtrH1A€ Lntelab@én BaSIKEE Jtdnatind)adiecules of the two
a |ty bond Ingfﬁii achieved. As an alternative
p bebpideddy| at or | ayer is formed both on
SUpport SUbSt(Dthbﬁty@esmﬂb(ﬂﬂug canchieumepldibentdhin theihoodipgestep S3.

hesi o I
an dﬁl US| m?{glton bfgrngx o) C gpc?ﬁ(gldﬂ%é eﬁte}f\ﬁé Loﬁ‘r%r §§IC§U§ Bonding,
16 enprosliied thad ﬂwdbcsxwormutngeﬂ, and mﬁwé; magngs daebonging used, can

br ! &‘l%‘nﬁ&(# X\Qerﬁg&gﬁﬁe & {hRtRgibh Q)?Qh@ %Blﬁ‘lfé tempegaturél dfhi@tetmediate

ic materi al

‘ | ov\lam 3ilhg qnéﬁb@pgfruﬂlg apfeag refe {o ?aftﬁ;i lgp?% E%{eir\/ 5 &t al. entitled
f or e@sip betnaBefActuies t Bols Urtbac eafdrdiondingt r cehnaogyigh €egmpound

ggts U%};ncgqucgclgte ]I\/télgz?zlruzﬁ? A k n%g% gngq{}\gmk&d?(g@ge fﬁx{h%r details on

2I0nvﬂiey¢mgfeﬁﬂnebmrrdmgmhmd]mact| on between atons and

mol ecul es of f"onf“ov&l %H&l‘.‘n E@ Qaa&%‘é}‘ﬁ’q}f eanJaﬁl' layer 3 from
PRy

types of bondi In the bondin
st egorgs. subgirated me;rfpaneck By aeszlé(mﬂ @eaﬂ@otr%a Iasrﬁdrlr?gstep S4. This

eut gz g;h&l henfieRo ISOP crfsHhRal tea Rangkrigre ﬂT Mﬂéﬁdtlﬁ&ﬂveen melting

bongﬁm@?quéégﬂ% aﬁlqm?'g}tqlgll%%nlayq gl?.pp&ﬁﬁ Smlpﬁr Flﬁé th(3) of epitaxial

Fsedifer of Id iR éﬁﬁhipldl@esbﬁlbmleneié utempefatiratTesnteki¢raareund or slightly

laft S qwé ngltt}%g Py S 'ljg) n{en%gcﬂ%llte lgfe[? (%hs%fagrto bAng BSout melting

manof astemialise Ilm;@k 2t wlthaitehovmymj pﬁglq&mhmgo@fyepltamal layer 3 or
Corr%amage to epitaxial layer 3.

This thermal treatment advantageously further strengthens the

30 bonding interface of the two surfaces placed in close contact during adhesion step

S3 by molecular bonding (here epitaxial 1ayér 3 and insulator layer 4). This

-~ strengthening step by application of thermal treatment is in fact generally necessary

when adhesion by molecular bonding is performed and is compatible with the

production method according to the invention. As an alternative embodiment,

35 strengthening of the bonding interface can be implemented following step S3 and



Sem conduct or Magazi ne, vol.8, issue 8, Septenber

2002, for further details on these different bondi ng
Wa ewhnsafees. Fol | owi ng bonding step S3, det achP&N1B2068/000967

epitaxial layer 3 fromdonor substrate 1 is perforned

by applying thermal treatnent gn a step S4. This

thermal treatment is perforned at a tenperature T

conpri sed between nelting tenperature Tf(2) of
~internediate layer 2 and nelting tenperature T ) of

epittefore atepl 8§ én @, annealig sier peploemetb o€ i lowar tempesrature than the

t e”ﬁ?&ﬂ% féﬁ%ﬁ%ﬂ'ﬂ% otfﬁ{%qﬁteﬁﬁedmtg 18/er. slightly above

meltin erature Tf(2) of internedi ate |ayer

as to bring afting @épﬁeﬁ@e(gpte layerr drcavssd Ly ég%lfcagor? of thermal
Wi ttFBaHﬁedﬁ W@ﬂé}@ S4Ceautabmq)miau layer pio E@dét@dﬂed|frdnﬁi§d6ﬂior%ubstrate 1

gd\ﬁéﬂ}ngg\é%ﬂ H} a %ﬁygr‘?gr? ?Pe {ghlée d: n:]reat ment

interface of Ifltke teanpllerdeacmix:dplhac,edbtthm:an@é epomtialctayer 3 is

durfl Hta?%hls)? %ﬁlcéh ?helaM l%g rﬁfnﬁbﬁ tl(@?arn?e time as the

epl aX|a I NSU
st rtbwgtah@namgznst%permépn|st$=atS‘br$UQh m rﬁﬁﬂl sepwaling frces are.

Irrgl ﬂégfgfa@f}I %o%&?g Rkt aBEl@&%r%?rlé l\‘iﬁbe(ﬂ; 12@?2&!12&@'1%?& 2.
1@he product i &Pﬂlr‘ﬁ?%’d Ogc%‘?ﬁrd}gn&)r?fif thihg SBAHIBG. aSAtiae thermal

gn tedatiBéM as ipedoeiBdocinnnimplsmestad bhanéang obfgrippimg tools or means
aggcg)é?gp gseﬁ (4 a%%tl% ﬁﬁée%enél emsna g Cziilsf s%lcil 91¥V§1|ﬁgor§ Eﬁ?ld\?%SlC) or
| ovvﬁnmhmmenmda rAINh a@vdrfhbwnblwltaige tceartp@s Fnablingod gperd gripping
| ntf%kgetg'b%t P’t@& Sh: bl #d'eglgf Qlfruﬁ elrlnq(ﬂb%v% élé’dﬁ%@taﬁc lates are
cause ion o hermal treat nent

1énatbbresmerpatp xWih mayements tthath @PRASE sR11Fe AN9MP Efm ‘E‘B"ﬁ y creating a
ztjgﬁtiscgﬁ(ﬁﬁ-st%ss 5’{‘@16'1@06? btf ﬁi‘eltbcﬂ Irﬁérﬂ‘ﬁdig&i ﬁyérka)zl Radiagite datachment

ure
det‘gfc?m@ﬁta pyeép} %{@ é{(])nprag%qes%(rgte Le§‘é S?r{lt grl%ggrs]eare for example
ap Prokidhalo fho&%rrr]leﬁte halohg ain s6p qveapend@ufanrtoemtametibée layer 2 or
me gs the t fegrmed in

st etﬁa[glf’tm%%%ovﬁ@ceﬂ%m caéregseé{%gtﬂ?gﬁreg épdglgs@;r e
2pr ef erabl y sHBur ¢1n<grdstatlceéataqopan ’éldt Fhbe ﬁ@"ﬂﬂeé)n‘élﬂé)fheatmg means
' nt ?)hﬂgaq Ahndr@NAr t(g ﬁ\%ﬁlerl Chp e?aﬁul‘éf thaheRE | Iﬂgltiﬁ'lgrt"éﬁl‘-i)erature of

e sane tine as her rral at.men erfo
CaribTepIech AT L BYTEEAGAOMEgH Phar G BOICE Jofodemaive
CONRficairf 91 8hRatH a8é %b&oﬂﬂﬂte%trﬁﬁﬁi& pleesareadreanged ean be placed
S S oo eSS e Trer A LA Bl e of

281 | dringdiatrlagert2o be exerted on both sides of
Ztmr lr'lr;: ggewltlhOgr%g Lyges o lﬁgéﬂaﬁl%sl%éggragh%ttg%g@rc§n tRepplied at the
t hesaniny tivreeast ihngh@(mal treatment. Thus document US 2084/0166653 presents
gripping means whereby mechanical separating forces can be exerted in a plane
perpendicular to intermediate layer 2. '
.30 ' In another embodiment of the invention, steps S4 and S5.can be
performed under high pressure. The use of high pressure can enable phase change
(i.e. melting) of the intermediate layer by applying thermal treatment at a lower
temperature than the melting temperature of the intermediate layer. For example,
these steps can be performed in an autoclave.
35 Step S5 of detachment of epitaxial layer 3 from' donor substrate 1 is

then followed by a cleaning step S6 of detached epitaxial layer 3 (figure 1E). This



detachnent stress at the level of nelted internediate

| ayer 2 leading to detachnent of epitaxial |ayer 3

wo e@aiddseor substrate 1. Such novenents are f oPCEHKEROEH/@®0967
rotational novenents along an axi s perpendicular to
internediate layer 2 or translational novenents as
represented in figures 6A and 6B. The el ectrostatic

pl ates can further be provided with heating neans to

heat structure 11 to a higher tenperature than the

e |steprgnsistsprereaavirg efmaindees néditamediatyleyeraemeinpegr dt drasurface
det I e n

ot 1 ek, iR LA 3 1L B o) B R e Realii itride on

pl an%%atarr(é}aawléﬁﬁgwurédﬁ ipthereby obtained. an encl osur e
heated to a muati&{notr@rmﬁh tdéfa@hﬁn@ﬁnstéﬂTSS @l dddRtfbn to structure 12

t enper at ur e, of ter I e

HrocREwReae deiaghs ﬁl?lﬁéla? 5;4 £3 ddper sﬁb%&fabq Pighldh SPiatied. Afer its

SarﬁﬁrfbcthHasalSeehheeefnb@,rdmﬂor susatreehtcan Beusysed dou keartple/sn a new

2004/ 0166 sent ri' LN

redRBrEtongk e BRINE LEHIR N Efention. 1) 10

per pendi cul aBondingnstep nisdio&t tructuyerl1 02 onton aamphlérSUbStrate 51s
g?ﬁﬂégfn ggltrep Emb{);ﬁiﬁl@ﬁﬂ She flveRPord s@ﬁ%rlsﬁlb%‘d'ie B&s in fact not |

ressure. The use of
1Gyr é@@éwbtwa@ﬁhlw@ %ﬂ&@@rmﬁ% methad a%%thqgn‘@)th%’fnvﬁlﬂém then
: ' ntc%hﬁﬁ&@sﬂﬁ@ct'lﬁ)b@t@r Eﬂé SQﬁiﬂtbﬂﬁlatfdﬂ&fﬂ"@htailﬁanmtwﬂi dé&achment
r te ratyre. than the.nel ur e
ot R diBh, mapemag ot EREhE defs 8. 53 Ma 6.
per f or msd | n Aantractieec B By dabrBed 8Foofingléo dbémeeriowsty described

epi ftﬁgx i %rf tl?’e a[%%@l';@tgg %Jtlé%f‘?%&éﬁﬁétojthb $neRfh (steip grouping

f ol cI e ched epitax
13 ay[Hcv@uS(l}" dgasmbed FIps Sﬂrﬁnsisﬁﬁéps royndesstiged yith é‘?fﬁWP?F‘gtO igure 3.

remai nder 6 ?ets&l&ii}beﬂ‘ SNEbTE Ak b|§ﬁbt 31,
surface of dgtrglgﬁlgﬁgg%% t 1gUr 'ﬁ 7‘ Cﬁﬁ’%e s strate 31, an

| al ex
o pr LN 55 a1 gL FRFTIING s bROMAERISHETRY Lo gpitacal
St regdrus® 12 finthet hnitiseo i apavedl. lajetr 8 iebemicen sﬂlbstra’ug 31 and
detachme(ﬂ 3 E 2 in addition to structure 12
@ dhred epitaxial |ayer 3, donor substrate ,
20 is al so obtlaithiectmbaflingsnt,i the diffaréntdaydinef beusture 310 are formed

C | ei%}% dallo?éj Qf {deﬁ ?Efeﬁlteﬁtsj(l 9 asnh&% % Tt SRt 5‘1[0y§ )h@fa? b8t in which

tation traon net
ac ctb{c d:pn@ntrgthrﬁeoﬂ the @g@ﬁtl@ﬁlveg‘éﬁgqﬁﬁ@ aEg @Efe@gt of ese concentrations

St r e tHERn L0cHPMmkOma nﬂka%ﬂéﬁlp&ldﬂﬁé Tt o Binkrmediatedaydr 32 is lower
I n anot her enbodi nent g i.nve il on,, a support

subiban heangting temperagure lfké)’t)o s e t axi al | ayer
28. The pr oducrhlﬁmsrfepx’emﬂtaoﬁcﬁlgdrerm(at)n the invention

tezieg %&gtgétl iygg%éée?ay{a%h%}/a?%g %eﬁﬁa?ﬁu&%o%entr%@ﬁic%sﬂg from 0
to 20%;
- intermediate layer 32 is a SiGe layer having a germanium concentratlon equal to

60%;
30 - ep1tax1al layer 32 is a SiGe layer having a germanium concentration equal to 20%.
The thickness of intermediate layer 32 is about 150 A. '
_ According to H. Stohr and W. Klemm's calculations (Z. Anorg.

Allgem. Chem. 241, 1954, 305), the melting temperature of silicon germanium is
. given in degrees Celsius (°C) by: ‘

35 TH(x) = 1412-80x-395x (Eq.1)

where x designates the germanium concentration in the silicon germanium.



of epitaxial layer 3 only, inplenenting previously
descri bed steps S4, S5 and S6. A structure 310
Wo asligzsted according to the previously descriPEUIB2008/000967
fabrication step of the production method according to
the invention (step grouping previ ously descri bed
steps Sl and S2) is now described with reference to
figure 3. Structure 310 represented in figure 3 (b)
conprises a substrate 31, an epitaxial |ayer 33 and an
i nt er medi at e Thayselt32 beopeeanres v ssilieine @rmaming is therefore a

ep'dteét)éés?}'lg fbn BF thejbg? E aﬁfulﬂ'g EorRRPRAt oRe St @mstﬂ@l%?d're be observed

ween su 1 and I ntermedi ate |ayer
32 thatrbyt mcseaelngdhe (BSFRaNi YR cCOAFgTtipian tin |sicopsgegmaniuni layer, the

- SURNGtiNg Qelﬁﬂ&aﬁﬁ‘@ d‘foﬂféefﬁy&r Mraddceys O@Bsdq‘ﬁ@ﬂiﬂy Cial structure 310
el enent’s (| n| um al |
nhiTERTEIRE cé‘hc@ﬁ{rFa i 6h 'f’ﬁe Ea?t%/rf:uf’ e&“&&?@tﬁ dayer 32
ar gTEBLF-a2IC) Ehhser Cl!hﬁhc ahé rrﬁéltmglstemperanin@scﬁnemmtal layer 33

3@(53)2 1?56463'”9 tenperature Tf(32) of internediate

Wwer than the nmelting tenperature Tf(33)
of epi t axi al Ihather sB88cturthd), & keepribselattead parametpny @ silicon

l@?anluﬁu Eéraia et31! %il 2l g@ﬁnérﬂﬁﬁ%r cchf%%t?zgloﬁ e/qual to 20% is

nium concentration i ncreasi ng
1 mrimsertedibeen dyar ssbstisse 5l BACBIHGUASHAGF Ag. T spacer layer 311

ge rdﬁ@b%ﬁeﬁ%l@%dﬁﬂo@%ﬁ%a&ﬁﬂaﬂo HBean &) awayeipdrh dixtehediate layer 32
S a Si er. ha '

I aye [
e R PR RSl o AT BB Hor cxample for 3 nw
is?tlﬁipfﬁﬁﬁbélmtﬁnbﬁylm’maﬁod sccabibng toltb@inAentd@cor di ng to H.
ohr and W
onr 5oV gEUATYGS, el DSl eanf, rhgseniocnv
15 Ifab:mtegleccrmmamg as lgﬁemdlatﬁ ey e@ldCéf! §pitaxigldpyggy33 having

TT (¥ fferent: é%a%% concehtratiéfEd flodn WMISE Roxsid@sd gRaf Qﬁe t3nea). The

ger mani um concentratl Qn I n th
nelaemgmtl@nﬁ@@c&m?té%fm smrqr@sﬁa@elaﬁ%ﬁﬁ& %P{H‘felgéeﬁ f gthan the

dRemeasnNericeiedtionrin thplthh@l peemBhite guaaniee rthe aonstnaint on the
g 8 rrprglﬁp% Egr{,}g%gtrgfeﬁs F j-t tg elgye%rg %tccokggmg N§ rtﬁ@ﬁi\)agtl&h However, in

mani um | a
20 heordel hotngp tdanjage EdPIIaBaloiaylehéfil @dzerr th@maédméﬁent is applied at

Coq?%gg&%% it QS %péf&%ﬁfér ﬁ)rglflgtlﬁ R&ﬁﬁ@rgﬁl?& Tﬂ;zf 'aﬂd”ﬁm) of the

erature ermS|ate a

(T 1@@2171@3@2@ epiiatiahiayers Fasneatiely et €9 i tqoeiﬁ‘aélﬁﬁat Fegemamum
of eRbdfrshish of dtemedinaté TdyeB 32 sl #8RGIre preferably chosen such that the

corresponding liquidus temperature is lower than the solidus temperature of the

25 neighbouring layers, and in particular of epitaxial layer 33. This enables

intermediate layer 32 to be completely melted without damaging the adjacent lajers

which w111 therefore not have started melting.

A difference of germanium concentration of about 40% enables this

condition to be fulfilled. Thus for example in figure 3 (a), the germanium

30 concentration in intermediate layer 32 is 60% whereas the germanium concentration

- in epitaxial layer 33 is 20% thereby guaranteeing a difference of 158°C between the
two melting temperatures for melting temperatures of more than 1000°C.

As an alternative, other alloys can be considered for fabrication of

structure 310. The concentrations of elements in the alloys forming the different

35 layers of structure 310 have to be chosen such that melting temperature Tf32) of

intermediate layer 32 is lower than melting temperature Tf(;3) of epitaxial layer 33.



In this structure 310, to keep the lattice paraneter,
a silicon germani um spacer layer 31' with a germani um
W@ owsasassat i on equal to 20%is inserted betweePCTHmB2008/000967
~substrate 3 1 and internedi ate .| ayer 32. This spacer
| ayer 31' noreover enabl es donor substrate 3 1 to be
nmoved away frominternedi ate |ayer 32 and to be
preserved during nmelting to be able to reuse it for
exanpl e for a newinplenentation of the nethod . :
accor di ng t o Rigneei vt iepreseritn & hsickenatie, cepse-eedtiong visw of a
¢ hestl%glldl?é.'é?@ il Effothdr parflesihe Hfiboifentl 8 BRMNnDéntion. In figure 4 (b),
fabricate corrprlsmg an Intermedi ate |ayer 32 an n - .
epi tragiuze 41 hipbricged nthefabrnatipn steptof §os predpetipn method according
congembratédin EdnPRsed Qs BokoR Nsubgiedte di1i, rinf ingeimedidte( yer 42, an
The ger mani.um conaent rati ogl,ﬂl n |4Ht er(gg?; ate I.a%ler e\%een donor
fusewtgsiablavst &5 anfldwor acgerweni UnPRO AP VEN fehveen
epi fubitrat 41ayer iMdmicdiage dyentiReant betvaestinwimedian taje 42 and
mel ti.ng. er,atures of these two |ayers according to
theeﬂltﬁg’gtﬁ?;%n%'l—bvvever,- in order not to damage
epi t axi al | ayAs reBBsewtedhint fipwrerdl(a)t r eat ment is appl i ed
at t is. fdrml i 18l ot doRBentration increasin
‘te (gérﬁgf E‘?’éga fﬂé%@h@ﬁ% i?l:ggl;i g%:‘n%tnltﬁlgﬁ i“;r?fler medi at e and 5
18pi fremilctl 20%yer s respectively not to be too sinilar.
© The_ gRIFREdiNE THRE et rigt bogiliobn | géreanedi dhger| aytr a32ermanium
is therefore pr?fer | y chosen such that the-
cor FRSEIHOA G {iPY(ts” t enperature is |ower than the .
sol i dpscet dafes atlurandod2't dre sibeaghigenmanmgm| ayers swithral gepmanium
particul ar. of epitaxhal e . i , ilizing the
ot SR SofLlo ™A, TR lpackh 1afelh mafCIRE R of sabilizing
1danitticegataneters pbibe différentdayerspli smcire #1¢ her ef ore not

have started fil fidfessAf HiibhRURACRYE 4206 BBBNITEMA.
concentration of about 40% enabl

AR 40 es.this dition .t o
be ful filled. Emtsial fayer 43 inpptEringd Sﬁklwr(ég@li]a(ygg ?Orprﬁg%y epitaxial
gelr/ga!\j\>hm&ty réhqﬁféﬁﬁéﬂiététlh}fb‘ﬁ 42nof sitiesrmpetirmnhaint. dysemelBidgitemperature 1s
60% re t he ge ni um conce ' ' ' ' .
o0 MIESAT, SOERIEE TR0 M) SORRE I A APl i
D58 Gybetazean etind towd gt 22AYC tandpéy dharefere flowermhap; Hyy melting
t enper at ur f . 0OC. As an alternative,
oth Wpﬁﬁ)%?f@ﬁﬁ%@%ﬁg} %gge)'d, for fa‘gri cat.ion of . _
struct ure 310ByTheang of trepredestionanesno P@i‘?é%{l% 9 ﬁletlﬂ‘éentlom 1s
al | QYSehiRrAT0NG: Sl EBIRN! stladiedrsilicoh odtinsitdtor @SGIstructure to
have to be chosen such that nelting tenperature Tf(32)

of bR ate | ayer 32 is lower than nelting

jenperat ure Tid 83) exeinpipidesxibed withy enfer8BeFiogliguse 4, shycture 510
represents a schematic cross-sectional view of a

st r GEPBFES410 in another ‘particul ar ermbodi ment of the

i nventsiliwon dbnorfsubsirae 81 ¢)eredshyraigitieanedignide {488 cat ed

in the igfﬁﬁu?idi&ﬂt hAmsligR Riet B WhQEUREKAR \ERpbatire Tf=937°C.

accor ding

Germanium intermediate layer 52 is the top layer of a GeOlI structure;

30 - a gallium arsenide epitaxial layer 53 formed by pseudomorphic epitaxy on
interinediate layer 52 and having a melting temperature Tf(53=1240°C. ’
Structure 510 fabricated in this way is then bonded onto a silicon support substrate
55 cdvered with a layer 54 of silicon dioxide SiO. After detachment, a gallium
arsenide on insulator (AsGaOl) structure is obtained. ‘

35 | As an altema'tive,. it is now assumed that, in the above-mentioned

structure 510, gallium arsenide epitaxial layer 53 is a layer with a thickness of a few



to the invention conprises a donor substrate 41, an
internmedi ate | ayer 42, an epitaxial |ayer 43 and two
wGepasas2sbayers 41' and 42' respectively bet weePCTTB2008/000967
substrate 4 1 and internmedi ate | ayer 42 and between
internmedi ate |layer 42 and epitgxial |ayer 43. As

represented in figure 4 (a): - donor substrate 4 1 is
formed by silicon germaniumw th a concentration
increasing fromQo 20% - internediate layer ' 42 is

a diuhiled mpesnseeigu A0 ayierons) fonmad dorepitakyiion intermediate layer 52.
- congentration . 9% . =18 4
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for exanple enabl
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4. The production method according to claim 2 or 3, characterized
in that the bonding step (S3) is performed by molecular bonding.
30
5. The production method according to any one of claims 1 to 4,
characterized in that, in the detachment step (S4), mechanical separating forces

are applied at the same time as the thermal treatment.
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11.  The production method according to any one of claims 1 to 7,
_characterized in that, during the fabrication step: |
. - the donor substrate (31) and intermediate layer (32) are formed from silicon-
germanium, the germanium concentration in the intermediate layer being greater
than the germanium concentration in the donor substrate; and that
- the epitaxial layer (33) is formed by growth of a strained silicon (sSI) layer on
said intermediate layer (32). A

12.  The production method according to one of claims 10 or 11,
characterized in that, during the fabrication step, at least one spacer layer
(31';41';42‘) is formed between the donor substrate (31';41") and the intermediate
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