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Met hod for the manufacture of substrates, in
particular for the optical, electronic or

wopigelect roni c areas, and the substrate obtai PEDEPIV06/070109
accordance with the said nethod This present invention
concerns the area of nethods for the manufacture of
substrates, in particular for the optical, electronic
or optoelectronic areas, as well as that of the
Mehioda fes &hbahﬂhﬁfbﬁtﬁuéhoEEbhhétrafh&,iHME@bk&ﬂcular for

no par ncer ns substrat es, that can be us

Fobe FEPHATRY act e €PEFRLg of “SBHP S E8r 0 o BRe AR 3R ee
dio@@bsam@ﬂeagbmalneﬂnimh@capeda@besuﬁ$hr¢hesShdd.mh@hod
optical, electronic optoelectronic areas, one is very
fan1I|ar wWth two main types of nethod for creating a

t hi iy ePropeat sipyert 1eubstareernsAceler dengat ®fa methods for

tifd rsdnd ypec@fe meEhadpsarthien, | averpd:s taken f¥om ehe optical,
donor substrate, in order to transfer it on

e lS&dditiy SHppB o SASTIAE WAERAE” vidi £8Lbbi nFhgt of the
SLS:lHiSIartaisﬁS duradirhaye Laythmmckusazhdaemxager TBy "thivBntion more

ﬁ@l%ulafi ne%%%c%@% la Ehe S%PStr%%%.o Mhlggh for the

roni cyconponen s suc as o ect 1ol um nescent
mamwcdaeé:lme otdfer scdanr beetamuf aetlmceat.olAm@leﬁlcagltt odaodes and
18€ecand type of nethod, the thin layer is deposited

onto a receiving support substrate by a deposition

t echiil qi8e TS depostePohrdeehnifqie EAR TP Parali cupapctronic

om@trﬁfnﬁw%@afs Oloredheid c\aér_@e?@fﬁﬂi@g Wﬂtltlhﬁwo main types

apour sSe atever tnhe type (0] nmet ho used

o AR D AreaS TN it orf ST SRS 1 SUBPBIRCEE Substrate.
sub@tcrca:treiiriq te songEtirges m;a&essérymébhedi; manatkiat layer 1is
{%Stf%}ﬁ pant af. tsfh%srter%fc:q;' %3{5‘9@&% t‘%fa‘%[esrfeh it onto a

tain a final substrate és at |eas o
ragsabliend ayerprrsSuch eubdtia@tcon oithhe & eceiieivng to  obtaining

suRpRorde & espl £ ShhDel @sses; PfuombeLi abgethatzy i nenease;ayer” is
the production costs of such substrates
meant the layer of the substrate on which electronic

components such as electroluminescent diodes or others can be
manufactured.

According to a second type of method, the thin layer is
deposited onto a receiving support substrate by a deposition
technique. This deposition technigque can in particular consist
of epitaxy or chemical deposition in the vapour phase.

Whatever the type of method used to create a usable layer
on a receiving support substrate, it i1s sometimes necessary to
eliminate at least one part of the receiving support in order
to obtain a final substrate that includes at least the usable
layer.

Such elimination of the receiving support results in
losses of materials that increase the production costs of such
substrates.

In order to overcome this drawback, a method has already
been proposed for the manufacture of substrates that include a
thin usable layer, in which the receiving support substrate is

removed to be recycled.
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In order to overcone this drawback, a nethod has
al ready been proposed for the manufacture of
waenshrares that include a thin usable |ayer, POT/MP2006/070109
the receiving support substxate is renoved to be
recycl ed. Such a nethod is described in an execution
variant of Anerican patent US 6 794 276 submtted by
t he applicant, which described a nethod for the
manuhact use reftisibst satesscrlilbest mehhaodh | Bekudesoa variant of

stage for_the transf 0 seed. | r.aon a : :
AnSdESi r?ga tseungapolﬁj1 y7e§rr4t)|£e7cﬁl %&%ﬁ%@%&o}%yaﬁg?h%pip%\l/%iant’ which
degfc rarpeat teaatammtd ifivtre rifrec enaran fstcage eofo fe pittendyr adfe sa

“SaWH%é?%@%h?@thEhﬁdége%'§?§§e 9@9 @hét%g%g%%%ﬂ a seed

application of stresses that lead to the detachnent o
Lawee a8BERblRy EHPOSERD oFUPREr§edlY | AGLPCahEr t REDESalbe at the

1dwayier oien diel atkaBnihenthei feceividg SUPPOide aloft hepitaxy of a

| evel of the attachnment interface. By seed |layer 1Is
SHREAR O Tay el mifer FAEOhIGR Al oREt he - Stage  for the
apgeMelapnent o 6f dthe ausabl ehepi tlavad | agerthd ndehashment of the
QC nt LN _specifi I, 0 re nece ry i :
2RI T GurT N8 oot | S0r ta'bd atipt Bt Sophde laver in
relpdrival  expandion ofcehelneceswdpgrsupporttiad bevehe of the

atusabl e dayel- duwing the thermal treatments to which
the substrate Is subjected. In this regard, this

docdieritegeclonifendsS tHRANE hehS ey Phyet BRBEFH2havRigh allows
treufddved 1Iepnlan s IcHehivaanass eoft :he 1erder, of 0.5

mcr ons,h.and br ef er ablé/ | ess than 1?00 @ . This :

docuifent™ &l <& AEHt T ons T he? FactPt fiat L thel Petefif ngecessary in
omigppord iad loonpasedsebda Imtear | ab Whrosaddpeedmlco the thermal

fficie ex Lon (T | S..0. 0 tiLpes

ex&%glas{leor% tﬁgnoe;}heat P%Eét&ggnésgc?péjﬂs%ye%?al tO?fI sltggeculsfa}belc? layelr
durhatg " tther milhegoeflf i ¢iremttrehtéxpansi onichef 6hs t 6ubhRgrate 1is
sgpRfdiLi ent of proportionality of the variation in the

length of a solid as a function of the initial Ien%th

of t EBF P d T&YR IS | BR1IThARGETER Tt et diep@S that the seed
1a86a0rdHdigld hdhe a sufficiently small thickness, of the order

of 0.5 microns, and preferably less than 1000 A.

This document also mentions the fact that the receiving
support 1s composed of a material whose thermal coefficient of
expansion (TCE) is 0.7 to 3 times greater than that of the
usable layer.

It is specified that “thermal coefficient of expansion”
refers to the coefficient of proportionality of the wvariation
in the length of a solid as a function of the initial length
of the solid and of its change of temperature according to the
following formula:

AL=0L,AT, where 0= thermal coefficient of expansion

In an execution wvariant, the method described by this
document allows the receiving support substrate to be reused
after its detachment.

The aim of the invention is to further perfect the method
described by this document.

Indeed, this type of method has several drawbacks.
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followi ng formula: DL=CCLoDT , where OC= thernal

coefficient of expansion In an execution variant, the
woredoiodi7daescr i bed by this docunment allows the PET/EP2006/¢70109

support substrate to be reused after its detachnent.

The aimof the invention is to further perfect the

nmet hod described by this docunent. |ndeed, this type

of net hod has several drawbacks. Al though the thernal

treaﬂrmniug@f ecledi mgeamdll e@tH digndroc tﬂﬂEedéﬁaﬁijal’Md ofeading to

t he qesel co Qﬁe of the seed Ia d the us 5 r and

k1ayeer 1A Ve atTon t's £RES ¥|€O g S Spor ayer a
then @BdedetolaeenfcnceIEH@taKtachnentheneﬁgywbeUWBewupport is

u§é¥%lke§g 3 Jggdrepﬁféﬂﬁ§o{ﬁe £P€mﬁhﬁ§n§ éhé%%gfbetween the

breaking t trate in the case
SQﬁ#fb@%ﬁ%eaﬁétﬁéem $HRP PRk er FAPECOflS e $é6d |odyepremiging the

sugfstltﬂéﬁ;eguﬂ’ﬁortthé scéeie g\ﬂ%ﬁ’te Fuet mﬂm?agff@feﬁteﬁngoetwdeen the
| SIO or si ar eno n a anage e see
e et B A de T RO At SSEREE of (1 reat.

str@m&uhﬂﬂmuxdhecp@5$1m@1adEEEGbastabm|dﬁu$nmllar phenomena

rrannegll, g kaeh sée 0”“3' dy usef L%p fe'arrSttgdéo %%”68 mulative
certain fec Sai'd seed ér- and _secondl y to
e frfei arif mﬁethﬁesaﬂfﬁaeh@mm@f thee ]eeeti flayerhnemnd sheblllsatlon

a Oy @ ACks; §aﬂo§h§919pﬁ%%&dﬂ1ﬂfF%ﬁ%?xkéa¥§fréét certain
t he TC@IOf t he recelvk%ﬁ ; port i s greater than t

degfeGfe SeelilPayerd Wit %ﬁé%rf PRes SPCoeIcH vi ¢ eﬁelr%%orce the
attdm@dthe i hetdraledd aatymntont Fitral Istpgdbad ng t he

det h t of th nbl d of th d

ot AR abF R Paptr SHHEE Y | Qo PRt SRS a e ohfadge TCE of
then receversi bbeopbast is deEGthtm@mnohhaﬂtqﬁrmhe seed layer,
WIBHETiBlS, TheSLr egsesesull i ngLrom (s Alastife  cnermal

e ornatlon generates”a € structure tonpose
tisfatineeitlseed | ayer and the support, which then prevents

t he repidiaxy, ofutheq att@l@cm'@dﬁck%eﬁﬂ"'eoﬁp'tﬁn%x' E8enbly composed
structure onto_the flnal %Port for the definitive ,
oft  drfg erseed layer and usable layer, the rise in

temperature causes an irreversible plastic deformation of
certain materials. The stresses resulting from this plastic
deformation generates a warp 1in the structure composed of the
seed layer and the support, which then prevents the epitaxy or
the attachment of the epitaxied structure onto the final
support for the definitive transfer.

Thus, the invention aims to reduce the risks, during the
different thermal treatments applied to the substrate, of
substrate breakage, of damage, of cracking of the seed layer
or the appearance of a residual warping of the final
substrate, rendering it unusable.

In this regard, a method is proposed for the manufacture
of substrates, in particular for the optical, electronic or
optoelectronic industries, that includes at least the
following stages for the transfer of a seed layer onto a
receiving support, and then epitaxy of a usable layer onto the
seed layer, which is notable in that the thermal coefficient

of expansion of the receiving support is identical to or
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Thus, the invention ains to reduce the risks, during
the different thermal treatnents applied to the
waenshrere, of substrate breakage, of danage, BET/EP2006/070109
cracki ng of the seed | ayer or the appearance of a
resi dual warping of the final substrate, rendering it
unusable. In this regard, a nethod is proposed for the
manuf acture of substrates, in particular for the
lepjkiﬁ@l ,g]ﬁéa?tf}é]f obh&n Othélpltt(h%lrﬁ@ﬂr Quer findusiy | @8, ekpatsion of
i nclu east _t Q stages.for t
e?dﬁ%qggao#a%e Seed” ? 59i lré%%?iﬁﬁbegﬂb ortex%%%Slon of
thduﬂﬁ&ﬂnl&ﬂ@ﬁ(ﬁszﬁ@ﬁ%ﬁﬁz@bhye%q@mlot®hehseeuetayérpoefflClent

%&ds%d}lotoaplt%é ndhat, the Sq%? coefficient of

exp nsion of the receiving su&@ i's identical to
or sIfifgtft/l ydgF eaverchake te fhermal coetdinsent &p which the

staxpansicon ief thejusabke | ayer,sawd the,dherdl the receiving
coefflc q; of ex anS|on of th segd |'ayer is
S

t16l tHE i rorer -
expamyﬁyraﬁlyhetheceﬁaé@gJsunporﬁs ThUﬁpoduﬁingEtme material

Jher HSLpl S ERLIEnLe 5P MLE.1he SLIUBLUTECLS (1se) cimes

see e receivin
thmﬂIOéxrgaﬁd ievedpprreci abbyotrhe vameenegnnes . the order of 0.2,

a&ﬁ%ﬁgﬁ%géleQQ ge%%uaqygg ips jconposed of a materi al
whaose t her nal coef icient of expansion is equal to

(Ie)Ifh RESIR&AE of tPRe FRERIVIRG sUPPRPEL wher &@Haged of a

mattggcl@ﬂdamd@‘e Grarmdid @sef eradd vt eof Segguabis® Os11 kB 1 + ¢
a It]on

t d,of
Cir ATt wiosd (Rhar o LR odRRRCY erltl 01 DxDRHLEOA i@lpe Of 0.2
fdroel.+ e' tines that of the usable layer, with a

typirgal ¥8&He 1%f ch 2 ﬁﬁcﬁ’foﬁ +nINe S @e%‘ﬁvirﬁ% ng/ﬁ:‘E{ hiter{‘celudes a

recei ving udes a mater . .
malﬁesﬁlatlhdlhaﬁﬁcllf’ud@s @N?lb?e&ht @b@hahmhvd@ﬁl iseéiqcon, germanium,

sﬂqrcbﬂrfj%ar%l}ﬁ@n%a‘éﬁ%ﬁi rs%-pﬁHh%dd' tion, the chem cal
nposi ti on of the seed | ayer is advantageousl

i derﬁq catdt bl that toF t%“f%:@é VE PP Serbpbr R . O,&nd%h'?erseed layer
i okjRetdneryafudine diduaranitdaan oINS A epesidiering support.

Another objective of the invention concerns a composite
substrate, in particular for the optical, electronic or
optoelectronic areas, that includes at least one seed layer on
a receiving support, and a usable epitaxy layer on the seed
layer, this being notable in that the thermal coefficient of
expansion of the receiving support is identical or slightly
greater than the thermal coefficient of expansion of the
usable layer, and the thermal coefficient of expansion of the
seed layer 1s appreciably equal to the thermal coefficient of
expansion of the receiving support.

Other advantages and characteristics will emerge more
clearly from the description that follows of several variants
of execution, which are provided by way of non-limiting
examples of a method for the manufacture of substrates
according to the invention, and of the substrate obtained by
the said method, with reference to the appended drawings, in
which:
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substrate, in particular for the optical, electronic

or optoel ectronic areas, that includes at |east one
wa@e@d/oberyer on a recei ving support, and a usabPer/EP2006/070109

epi taxy layer on the seed l;ayer, this being notable in

that the thermal coefficient of expansion of the

recei ving support is identical or slightly greater

than the thermal coefficient of expansion of the

usabl e- I@L@m,reand t enhthermal lcgef frie@iréeten@,fs expanskonof one

of the see a [ reC|ab 0 the thernmal
osstRiE ot (PYEEahRoPRRE SR A YL BIRA 0 d MECEBRETRY co the
Oiheenadvant ages and characterlstlcs will energe nore

clearly %r%%k%hQZdgéﬁéhg%%gﬁligaEe gVI%WgsOEH§§%§§a$f another

vari ants of execution
neRaIP At iHg é%ﬁhﬁmégtéﬁlanné¥%o§ ﬁoﬁ“ﬂﬂéxhaﬁeﬁaéﬁaﬁé to the
oﬁnsggggbﬁtes according to the invention, and of the

substr obtai ned by the said nethod, refere
to t‘”Het ehded o a ngfslglﬁrr? whi ch?e- mlem%‘&ge ccor 1“9 to the
i rschrenadtri Cahlc)luﬁepr esemtsagﬁ ages otheneimXaamptet 0fn of atomic

spéglenquag %Ee% fggg Q%ﬁ gec lgbﬂgr Jﬂy% ate 1 1n order

Inventi on, mati ca repr Sents ‘st ages
tqﬁfqamoﬁhéxrxﬁaﬁﬁﬂzpnﬁ Z nplenentatlon of the method

accordi ng £ £ h%tbgéeﬂto'oon Yt Eo£8£e%%%%%rta%ef 19U & lttached
, the nmethod accor to the invention includes a

OQﬁQnﬁaﬁQﬁe%Wﬂ?qrﬁﬂQﬁﬁ%ﬂqQN§(ﬁyzﬂQﬁn%PRﬁﬂQﬁ%%$Q(¥%?ns

Specm‘ltefﬂe d@@mlm@ea e@n%esmfddn@trﬁ 1 ‘Paﬂt@icﬁ’fﬁﬁeﬁ@’ refers to
orma brittl.e zo %ﬁer st ge 100,

thdeon%¥l%%b%‘9 ar&1 %%t%?%fa%hsan t6 a? E%?vudﬁ&” substrate 1
wﬁmmstMat$eaebylagysammﬂxnmaté neanscddm the asemmibiderthem by

nPfe 4 f1&,,00 @Wé‘ézoﬁ att@ﬁpgengé Lehersto the brd ng%ﬁlgleved by

Into inti e contact of the onor substrate 1 w
d%ﬂﬁ?ﬁﬁﬂﬂﬂMﬂﬁﬁ?dﬁjbstrate 3 in order to assenble them by

mol ecul a%ra@h@%gonmﬁal satdachpent sean be achigved-by of the
di fferent netho

donor substrate 1 with a surface of the receiving substrate 3,

- formation of an attachment layer in order to create
a Junction layer on the surface of the donor substrate 1,
formation of an attachment layer in order to create a second
junction layer on the surface of the receiving support
substrate 3 and bringing into contact the surfaces of the
respective Jjunction layers of the donor substrate 1 and the
donor substrate 3,

- formation of an attachment layer on only one of the
two substrates.

It will be noted that the attachment layer can consist,
for example, of an insulating layer or a dielectric layer.

In this particular implementation example of the method
according to the invention, the donor substrate 1 is attached
to the receiving substrate 3 by means of an attachment layer 4
deposited onto the surface of the donor substrate 1 and/or the
receiving substrate 3.

Apart from this, an annealing stage can be included at

this stage in order to reinforce the attachment interface
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bringing into direct contact of a surface of the donor

substrate 1 with a surface of the receiving substrate
wW@2007407f702 mat i on of an attachment |ayer in or deeT/EP2006/070109

create a junction |ayer on &€ he surface of the donor

substrate 1 , formation of an attachnent layer in

order to create a second junction |ayer on the surface

of the receiving support substrate 3 and bringing into
bmrﬁeacttm@easuafcamesltoflam respect i e ] Buethos lodyefise donor

donor bstratelandth or_.substrate 3 ,
c]g)osr maefi ogl of" dS‘n attt chr‘?erﬁlvm)gersuonsntona\%? (%rie of the
t wo Esuestamat eshtdahment dren notsd bdatchhevadt ashnenany of the

méfﬂ@ﬂé MﬁPQ§J%%T gﬂ! §%$§Qﬁﬁ%l U Al é?iU|ating | ayer

ectric S partlc ar

|rrplp§ne‘1"ﬁ§ﬂ¢ O%O%xaﬁpls§@§f e ebhod sedecdiony tiont hghe donor
sudMerdon, &Betﬁ@nqrev%qbsiﬂatt,@e lpistattached t9 tah&j then, at

receivi ng subst an f an.at t achment
S opibir 8 ORCE e T doe: ot CPRECABRDY CBGat i ST tace of
trandfead tihgyarecei vi ng substrate 3 . Apart fromthis, an

annggld gs%?gh Canﬁrbe '”C% r%r%f%t aﬁo'l' S Shage ?%Q %rdeépltaxy,

to reinforce Ren nterfacebet weeh
whatdhachaentelllaybnodgnarie t heesurfcses gfortdhle dogoneer, at stage
3cgubstrate 1 and/or the receiving substrate 3 .

However, attachnent can also be achi eved using any of
t he Th&t HORIKnbWA £Bet rEPpeefesdrandl éigiticerspegies and for

destzagene20, 2@0 S@f—‘dtﬂl@)/@éea s ydet ached fd@pide €ondrmethod of
substrate al the of the brittle

I 2 .. d
eiotta 2t S L% SYBL RinddIE o B heEadonBeig ey, can be
f el sut hace: faf t hebséedtliayer éntithheel usabhéibayeon61nsulator

T%é?%ﬁﬁ?iy blVL§Pta%Q€gr?¥lgplt§ XY Wﬂiqg6%§ § kﬁggﬂ Pierre

. r'of essi ona neef, at he” st ag
Cdolgmaeneti nil larweat |P<ma<iﬁm1a1 cﬂﬂktllﬁk@;ﬁ s ard f5c9r and 51

de:ﬁ@ﬁﬂephs%gg ief ithe %%edth@yeéeédcoiiﬁ§Poﬁﬁsa @ @the donor
net hod o
substrate 1 1is effected by an operation that exists in the

list which includes a thermal treatment, application of
mechanical stresses and a chemical attack, or a combination of
at least two of these operations.

The seed layer 5 1is composed of a material whose thermal
coefficient of expansion is equal to (1x€) times that of the
receiving support 3, where € is of the order of 0.2, and
preferably € equals 0.1.

It will be seen however that the thermal coefficient of
expansion varies not only as a function of the temperature and
the defects present within the layers but also of the
measurement techniques employed.

Thus, during the thermal treatments to which the
structure is subjected, in particular during the detachment of
the seed layer 5 and the usable layer 6 from the receiving
substrate 3, which will be described later in greater detail,
the seed layer 5 and the receiving support 3 will expand more-—

or—less 1in the same manner.
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the Smart Cut(tn) type, for which a general
description can be found in the publication entitled

w0 Sviocom2 On- |1 nsul at or Technol ogy: VLSI nat er i e HEPRNE070109
Edition" by Jean-Pierre Col1nge at "Kl uwer Academ c
Publ i shers™, pp. 50 and 51. The di ssociation of the
seed |l ayer 5 and the donor substrate 1 is effected by
an operation that exists in the list which includes a
themmﬂ feﬁ@@im sappbi:catsi ok neshpaireal istresgesed of a

m cal _attac or anbi _nat j on of at | east ,
mERM¥ t%e%e o g?aplons eﬁ% ﬁﬁ&%l a§e?X€ '8 80 1'5;sed to 1€
tiofesa hh@érpil'Mmasesahéendkngnefﬁpcm@@meoﬂﬂaxpaaéuen<3f g’ 1is
bétﬁﬂﬁ%‘wa& *a?id('c?)e“gﬁ‘é g}%tfe‘}f phbe L8GRivi ng %U%%fto% This

and prefera
Pl”é?qi}aﬂlstio EPf |‘@hw Iqo%%fls@é?ﬂtrfom@\fertbﬁémaiheﬂwwn of the

usCaQﬂfeflpay@ﬁ @f expansicen Na%FéleSSthdomhlé atse@eifwm;tlgﬁlpport 3
thete ture and the defec resent W|th|n

esrso% "~ D" t FrEP HRASU e tt Bchnfguesder ot magnitude
asermieoys&ﬂld Tcﬁmeemrrtt Noa $dres t hesmal 6t aeat meat seteiwhhghsupport

estru r bj ect rtlc l.ar_.dur.i.ng t
3 %{lg Eh%%mggeé & g%gptg andutshe lulsma r}atﬁfgi/ gln% risk of
dafnracgﬁ tthe tleesvbagrsubst rat ¢h® apmdagtned lobea residual warp

lrpeﬁqglﬁqull atBfsdh i eater det a|I the seed | ayer 5
and the receiving support 3 wll expand nor eor- | ess

in e swRA nbRver . Thenféesi Vilfy Tifshorn B SuRRRTEtg includes

a P derisl composed eh Qh@ﬂ@rslta|thﬁtoslaldlh&[é@|81llcon, such as
oeffl cgfﬁ} of expansion is mes_t hat

of
ay &F a,“l\}ﬂ‘{lerep?f{%c%%%l%f“% s BSP%%HStallme
sﬂm Ocsrbadel pCefNgr aﬂDdDyydDE‘jZS\E@hlfh@ amd for3cAjdtsalline ALN
FR{]%L?;B y.of the coefficients of thermal expansion of
gb 3’6 Tayer 6 , the seed layer 5 and the
r ecditviatflisuisor ttI3s atlinscahec e @bt bl on expahlee opgsedf layer S

ca@rh%esqflfer&rﬂ%rl afo g tude ras rtéleeﬁﬁi'r% @Jﬁéﬁj’&nb

layers 5 and 6 and the receivin port 3 rin
t herAT &t réé@ﬁeﬁ@slsrt e T EF i i 1e| n?;t%ﬁﬁfs rtSk St aChment 200
ardandgeot Dt ihe sSubstufathe otisbbecappgatrancthcdfm@thod according

tc!e%!duahn%%% ion 1includes stages for preparation of the
surface of the seed layer 5. These preparation stages include
operations such as polishing, annealing, smoothing annealing,
with hydrogen for example, annealing intended to strengthen
the attachment interface, sacrificial oxidation (oxidation and
then elimination of the oxide material), etching, etc.

Stage 400, leads to the detachment of the assembly
composed of the seed layer 5 and the usable layer 6 1in
relation to the receiving support 3 at the level of the
attachment layer 4.

It will be seen that the assembly formed by the seed
layer 5 and the usable layer 6 can be detached from the
receiving support 3 only 1if its thickness 1is equal to or
greater than 50 um, in the case where it is desired to obtain
a self-supporting substrate.

In order to perform the detachment, different techniques

are available, and in particular the application of
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in the final substrate. The seed |ayer 5 and/or the
recei ving support 3 includes a material that is on the
wo e@v/otitat i ncl udes silicon, such as silicon {BQWEP2006/070109
germani um pol ycrystalline ®&r nonocrystalline silicon
carbi de, GaN, polycrystalline or nonocrystalline AN
and sapphire. In addition, the chem cal conposition of
the seed layer 5 can be identical to that of the
md@CRINIIIY Supperhal, . Apardtdgamdil s, shetween, theand/or the

es .far d tachrrent 200 d de 03|t|
apl?saqiascﬁ ayelp% RaY net fiod é%go gl ng"'e t?%%g v%rr%l oyt gaseous
chienclagdesesthges, f atgiriepar avi enl aafmd, heasdrfsazceooﬁ tdrel/or the

pgﬁé%éfﬂgﬁ éf eﬂgﬁsﬁ%?é69ﬂ¥35£99cﬁtQg?slkPQBygﬁlon, like the

rations such I shin anneal ng, snoot
laaﬁ%aﬁcwg eWIﬂHﬁl%yd@ég@ﬁ ﬁaemé%aﬁrp|aéta§ﬂﬁneedh%e evel of the

atdtdended tio il engtdiens itha At t achment interface,
sacrjficial o datlon (oxidation and then elimpation

of HE diiae drsierial J1 Lot ol T £rcoL & AgecBbLLfbagd which
cdro bhaeedehachrdtofyddeoassentylcy econposed afeushkel s@eding the

ayer .5 and t he usab er_ 6, rel ati
marnéf}éfgalCvt—’lunéaé suft porr%evé élt?b%%ly eve %]fg%%% a{;t% m%ﬁ}]entlon’ and
sdcayetlyl a Isttwdtlult% seanothdt thetasseptty flerveed by and the

ustaﬁﬂes %g,élay@r 5 and the usable | ayer 6 can be
detached fromthe receiving support 3 only if its

t hi cknesist} sPeqaref ot tgreat@riathd® 5o RfRTm | Ahe hgetachment

ofcasiee WAeEEmbl vi Sigsided ¢0 ehtaidgeca s;eéieﬁugp@rrid Nghe usable
substrate. |I.n order to erformthe det ach

LS &t ent 1 Gues ar'e® avait abt’e %%%p%t %r?FcBF%rlevel of
thtehe aappldhoetriton lafyrecHani calemitchér naltcheh@ct cast abec used to

a A% IféTz;%S V\Jiea?d/gﬁ thgaggpl E%%"e'& ?}f any, LR O is to be

etc gaseous cherfi cal et chi ng .
de@ttcﬂmwgi b;prplh@mothﬁa §éndn) ignd/her rtentelaplmq cihppprate 3 1is

(Pfkﬁﬁyrbﬁg%lgg.aEB§CerMsérragh@ﬁ'Qﬁﬁ ike dhed@shle to use
for exa chem cal attack at the I'evel of the

m%ﬁﬁ%ﬁﬂﬁﬁ%nSWE%%ﬁ @r qﬂe@%qﬁq agttack on the attachment layer

4, which results in complete detachment.

The seed layer 5 1s then eliminated by any appropriate
means.

In an execution wvariant of the method according to the
invention, the wusable layer 6 is transferred onto a final
support substrate 7. This final support 7 includes a material
that is on the list that includes the semiconductor materials,
such as silicon, germanium, etc., metals such as copper for
example, plastic materials and glass.

It will be noted that the structure thus obtained is not
subjected to thermal treatment, and the final support
substrate 7 can be created from any material that has a
thermal coefficient of expansion and/or a lattice parameter
different from those of the usable layer 6.

Preferably, the usable layer 6 1is transferred onto the
final support substrate 7 by attachment, with the attachment
being obtained by the application of an attachment layer 8
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One then obtains firstly the receiving substrate 3 ,

whi ch can be either destroyed or recycled to be reused
walpoo7ogi7vhe manuf acture of a new substrate accePeTOEPD0E/070109

the invention, and secondly a structure conposed of

the seed layer 5 and the usable layer 6 . It will be

noted that in order to performthe detachnment of the

assenbly conposed of the seed |layer 5 and the usable
orttajj&ﬁné bh tﬁbatsiumfatc@stl‘tef recei vsaglsuppgetr ¥ aindher of the

eve of the att ch ment, | ayer 4 , chem cal etching can

1b§'u§%&*t a&vhﬁt j% |f ‘the said receiving substrate 3

i s tlm behdessropedmanerheast hevr hanttg idhdime of the final

S Hg%yéﬁémhsupﬁ%rQEﬁ ghhén&°t@%h&§%%%leQﬂ%ﬁﬁé&§P%§3 this stage

hen it is erab to use mechani cal
- XeheHP EATOBE L dékisRct Ry attachArBAvipayemish t@firgrature or by

cdrﬁ:%#dﬂrlﬁaﬂlrbrp?ﬁgbgt eogettaféwrr@ntermme @@@ﬂfi@:}{@rﬁt5dfs expansion
n el m.nate (0] e n an
S LRIy S R AR AL SRt )

I nvenid dpydhes u&ﬁhd61$ay@rtﬁelSlﬁtaﬂﬁﬁehredcmﬁdésainsulating

final ppaert substr This. fin por
1dycial BUPROIL SYBSHT LS eyl DL hEM A SHPRO  adors ike the
pralha nsigitiscondoet morwhtcécrmm sme*saéh iggegifldaqoen, and the sealing

mQRIIBNI UM o 8LE . amt§£§l§&§&nass§999§ﬁef O'I_Dd%f‘”péﬁd hEungsten
plastic materials and glass. It be noted that th

s itk AU thu$ 8Bt aiftdd i <ot %%J SERSE T b heh g faCes then

erddigat nents £ fand itéhe d‘ddtaalctswpcmte suhst r@tcee 7oiCadhebeiayer.
cre ed fro any terial g%fhas a thernmal

coe tent B expanyi ortstalﬁlbq TS| attf cePparaibtef in this
auﬁédhmaﬁﬁ fayem thoseuofetdiel usabtecdayen 6f.the rear junction

ofﬂ ﬁ‘;ﬁ pponn'&ec w3all g | ebfr%dusc loquerrsroJ]‘;’aro'Heclltshe

rt su strate attachnent
at t ddhrfentuéedg obtafhedebycarhe appl i gapihpheof @onsist of a

fﬁ&@ﬁﬁm%ﬁtl@we6a§@@t8n08%09hhbhs sunfiaees o&f tie n-i type.
usabl e | ayer 6 and/or of the final support substrate 7p

Thig PihkeSafe T HERHER &8 orithe idi Be 167 Fhe FiGfal called the

rear contact layer composed of a metallisation, such as silver
(Ag) or aluminium (Al), on which a transparent conducting
oxide has been deposited. This rear contact layer firstly
creates an electrical contact which is wused to connect the
triple-junction solar cell, and secondly a rear mirror which
is used to reflect any light that has not been absorbed by the
solar cell. The latter 1s composed of three layers of
amorphous silicon, of type n, 1 and p respectively, deposited
successively onto the rear contact layer.

It will be seen that for the manufacture of LEDs, mirrors
can also be buried in the attachment layer 8.

According to an execution variant of the method according
to the invention, not shown in figure 1, the usable layer 6
and the seed layer 5 are transferred onto the final support
substrate 7 prior to elimination of the seed layer 5.

According to another preferred variant of execution of
the method according to the invention, represented in figure

2, atomic species are implanted, in the same manner as
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substrate 7 , the attachnent techniques enployed to

this stage are not nore limted b y the behaviour with
WO esopererure or b y contamnation than b y thep¢herProaé/070109

coefficient of expansion anél/or the lattice paraneter

of the usable layer 6 . The layer 8 used is on the

list which includes insulating |ayers of the Si C2,

Si 3N type, the organic layers |like the polyindes,
prtdvacﬁmlql,uctt@gan&tpadcﬂmeﬁf@@ﬁﬁhan@h thedseaki R@bstrate 1, in

Orq%t ertloozl suché?as pal | adi umzc,w%mgle P%ﬁﬁg?a%d LyDgsten o 100,

din et The
thmtcm'rfcace%m#temtwshrles ant edfeedi vetcoat aetewitlbesubstrate 3
b %EH ﬁ%ﬁ he | Apart fromthis, structures
J n ‘be ri t s attachrrent | ayer 8 thus enabling

cr eaﬁﬁ oﬁt%ﬁetﬁgore&r S]Q?rﬁjct]tf%)ifﬁlbﬁalﬁrldﬁlt@qh@%tﬁ%“fme donor

sude frreduct b@nlt@lfe sod @k 1 f@k:tf‘the;”bﬁlltm&ré eﬂ?ﬁéFQCt W then at

can, exanp cansi s a triple junction
Gt bhots CSFPEon Sk He b1 SpPBpRE R TR Duiarur face of
tist rsﬂﬁdjrleayte‘terﬁ includes a |lower |ayer called the rear

ConHﬁgt Rl%%OCl%I %Sedo%f ip t@ééasaﬂ%$;t %ycgn%F tpe donor
silver ( um ni um ( a transparen
St iicipreitinsic ng o d@fﬁ@st@:@e@yde@@s|op@etat1tl®ms tlear esAsast in the

11 @y ek c%stEMCQE@@EeStﬁ@rﬁéfCtiféé%mé@@taQﬂthb%%lﬁ%atlon of
used to connect the triple-junction solar cell,

e EOHdIAE aSFERFSHF r PBR WHISEH GosL udelP &% 1 el @ctc%*#%/lnatlon of
atl lIghsd halo has ﬂlﬁsebeﬁiér%ttsl@rtbed b y the solar cell.

The | atter, i s conpo f thre Iayers of ,amor phous
RIS yEo B SRa a8 AT e PR TARARYL daBu Tt laver 5
issugcessinel yobDntoet hehireaimaonfadthd ayenor | tsubsltlralte using a

t hat f '
o880 8L {01 sk MG & bR 14 08 Sl o2
thep vgpldeedidviagn Seari ant of the method according to the

'nV@ﬂkioﬁanPtéﬂﬁ@@iﬂr%£b§%¥§%é 7 the H%@Ql%Jéﬁg¥ef%ed onto
and the seed layer 5 are transferred onto the final

Che, ppoit! S usstGTat% P77 piaasrs (0 @ MTaahoie ot e s ded

| ayemd thAccopdll ngst ehanethesspeefrerated et i wht dofachment of
1ﬂ§§%§%¥dc ufg composed of the seed layer 5, the usable layer 6
the attachment layer 8 and the final support substrate 7 in
relation to the receiving support 3 at the level of the
attachment layer 4.

The result is firstly a receiving substrate 3 ready to be
recycled, and secondly a structure composed of the seed layer
5, the usable layer 6, the attachment layer 8 and the final
support substrate 7.

The seed layer 5 1s then eliminated by any appropriate
means in order to obtain the final substrate.

The following is a description of two particular but not
limiting examples of the creation of a substrate, obtained
according to the invention, with reference to figure 2,
intended for the manufacture of solar cells and of

electroluminescent diodes respectively.
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the nmet hod according to the invention, represented in

figure 2 , atom c species are inplanted, in the sane
woewieri7aspr evi ously, to a specified depth i n BCOEPDNG070109

substrate 1, in order to florma brittle zone 2 , and

then in another stage 100, the donor substrate 1 is

attached onto a receiving substrate 3 by any

appropriate neans. At stage 200, a seed layer 5 is
Exgeipchead fron1the donor substrate 1 at the level of

tﬁezprl lLe zone and then _at sta 00, a usab
Iayer 6%%5 d 03|$e% oﬁ?ogfﬁgtzurf%%%eogzt% ted‘ by the
1M§%&Ht&iLoﬁThefdmﬁsmumatBpacoéSthﬂ)seedﬂkaye&uﬁiaddpthelll the

doql%PrséHQﬁ%@&e 1L 'é %@I nC ud e tﬁﬁﬁﬁﬁat{c% thQBd then the

exists 1nt ermal treatmen
rqdee vap i éabﬁéﬁaéﬁ n%chéﬂ#éalC§?ﬁ§§§e§lhn@eeheh$céﬁtaChed- by

netdacks LHr gtﬂayﬁméﬁglyyyég at | east two of these

oper at,i ons. Accordln to a final _execution vari

he bt AT Sy REate | SR eiRE AT ARA T tHe a nitride
ordoaor osiiliet,r at € &smm@dimmthbd(faddmoBEaa iypet f ohe of the

a e aore t.he t|o of the usable layer 6 .
Qﬁ%fq% n&? §ﬁﬁﬁﬁ?¥m§q§ trg} i's then transferred onto
t he Adlsabtegeaydl,6 @ySﬁedn§iuﬁﬂan5aﬂﬂhcﬁﬁentsI@@@ﬁCEEd- whose

cogfef t&%’htap@fl €S Hhgast 1 %%?o%%sﬁ%t %@%ot Ongtré%'%@%m as CTE)

of the structure conposed of the seed "ayer
varsigsl efrager? €& héCatt dehnent ﬁ%yért%m@ﬁHaFHéeflrﬁﬁnglng from

255°L¢ppmt6§@m©,trﬁi@fln7thla ﬁf@haﬁﬁl @thts@rﬁﬁ% rlelcaei Vﬁ}ﬁ% le\_frehl of the
ort at_. the eve (0] t he tt'Ia.C t aver . ,

DU DT iZrsti I ridtel ViH SUbet FAEEOS rbadoochibes in the
puhﬂmuﬂumbn.am@t&&d@mﬂlySalstmmchréne@ﬁmeQd dkchhelogy: VLSI

Ma3e8d d er EE?tH abl eb%ayfé rg pid N8 aldy aﬂfllh t af “Kluwer
21a er e |na strate 7 see
AQQ%ﬁMlQSHQbHHﬂhﬁﬁﬂ|4nﬂﬁﬂiﬂjd®ﬁ-éﬁy approprlate means in

or def,d 0 QN thenfi Bal substrate. ﬂ3§éfohj0%hﬁﬂ k$e donor
a description of two partlcular but not

substrate 1 1s effected by an operation that exists in the
list which includes thermal treatment, application of
mechanical stresses and chemical attack, or a combination of
at least two of these operations.

In stage 300, one then deposits a usable layer 6 of
gallium arsenide onto the surface of the seed layer 5, where
the TCE of the AsGa 1s 5.00 to 7.40 e-6 for temperatures
ranging from 25°C to 600°C.

Different layers can be deposited by epitaxy after
deposition of the AsGa layer , such as epitaxy layers of InP,
AsGa, GalInP, InGaAs, InGaAlP, or InGaAsN for example, in order
to form an epitaxial stack with a view to the creation of
junctions (triples junctions, quadruple Jjunctions, etc.).

It will be seen that the usable layer 6 has a crystalline
quality at least equal to the crystalline quality that can be
obtained by epitaxy on a solid substrate of Ge.

The wusable layer 6 and the seed layer 5 are then

transferred onto a final support substrate 7.
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limting exanples of the creation of a substrate,

obt ai ned according to the invention, with reference to
wo e@aner722 , i ntended for the manufacture of soPEI/ER®0é/670109

and of el ectrolum nescent dtodes respectively. Exanpl e

1 In this exanple, a brittle zone 2 is created by the

i nplantation of atom c species to a specified depth in

t he donor substrate 1 , created in germanium (Ge), and

t herrt heil eceievimgr Stbsheat e:b?e,fahs@ Qﬁ,@fﬁo&d IM Gan also be

ttach d by neans of .an ttach aye

a%%c E gé taﬁ?t prekf Fa%lfclreaa ladL |?1EaaC]r{1| tl} dtzhe latter
hegr Wequmteds Hegraredhagrti t he face of at | east one of
the&ﬁ1@9rf}n§f EggEbYEng %_ e%itgsmaéé ?5§g%h%gou49 on the

see ayer det ac 0ose coe I ci ent of
Litstfer rrdle tex passivehe S( aIS§@l§>@|@|dé1§§@d?Sas (eFEfcpari es fpeRmanium),

p14 66 & Qb.67 £-6 £ J1emper at ur es ranging from25C to
6OOngrJ1 fromthe d nor subs ﬁﬁll at the evel of
it

Lhe BriS (e Torer 21 BeFngoe FEBuC( )" rithotras laver S
cndﬁﬁCMkbeﬂlmmltbeppubtleabs@maeatﬁtheﬂ effected by attachment,

L1600 nabpsulalor Teghng! ogpYheh MLerlals B0 o an

1t on ean lerre em C
a@mhwetr slayeptp 8 5Dhahd6513t$hendlt§9i)c]ﬂaiﬁ ompfht hecludes the

ireged diaver 13204 the jdgnorgs S”%tt% 1, 1scatf e%Eggn% layers

an operatlonthat exists in li'st which inclu
(A erifrdas) eatt'r%tme’%bl ﬂéﬁ??én S@th@cﬁﬁa?ﬁ%apa%ﬁ%é%%sSlllClde

pand ched eahgatbacksi Dicad€omiiinat i:on othat deastng WRaterials
of thes peratl ons. In stage 300, one then deposits a

(b er* & df gal l i um arseni de onto the surface of

t he Beedf imykr sbppowhesebisheat€E of the As€d ilsyer0® and the

ol (P iy L R A e 206 28 s, sor
exgindre depostind on<ofelt hefAstee | afgretrachwﬁ:h égyw t%a,xy from the

réd@ﬂﬂfﬁ fs iR r ASGRm & NPan | PRASHe | BERAN Pag@busly recycled.

for exanple, in order
Thls detachment can Pe achieved by the application of stresses

at the level of the attachment interface, such as mechanical
stresses, thermal stresses, electrostatic stresses and
stresses by laser irradiation for example.

Finally, the seed layer is eliminated in order to obtain
the final substrate composed of the final support substrate 7,
the attachment layer 8 and the usable layer 6 or the epitaxial

stack.

Example 2

In this example, a brittle zone 2 1is created by the
implantation of atomic species to a specified depth in the
donor substrate 1 created in solid sapphire whose TCE varies
from 4.30 to 9.03 e-6 for temperatures ranging from 25°C to
1000°C.

Implantation consists of the implantation of hydrogen at
a rate of between 0.5 x 10'7 and 3 x 10'" at/cm?, and preferably
between 1 and 2 x 10Y at/cm?, and at an energy of the order of
20 to 210 keV, and preferably 100 keV.
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to forman epitaxial stack with a view to the creation

of junctions (triples junctions, quadruple junctions,
webt@7p717it Wil |l be seen that the usable | ayer BCTEB2086/070109

crystalline quality at |eads8 equal to the crystalline

qual ity that can be obtained by epitaxy on a solid

substrate of Ge. The usable layer 6 and the seed | ayer

5 are then transferred onto a final support substrate

7 .|'Ittl)’16/\/i h:ﬁcb_ieiﬁgt ed;ktsttantat_téﬁm‘,L%ls@UﬂmprlgoYi@aLsagifgﬁﬁre, is

e.brought into contact th the epitaxial, stack i .

T R RS Beah crBat A VT Bhand o Fni & f PASFe the said
atsupporant7 iagéudds emateachl uphato i snenntilkerdni sint hatckness,

j.nel L eond ELj r r [ Lo
th as???%t@g’h‘ig S%}fﬁ% g%%‘lﬂ&ﬁr gget rcgfﬁs e? (L)g‘gct%l.evmg support
supsdblad 9 ayePv6 andathéasesdamayarl 52bhtekt RE fihed attachment

1sSMppart substrate 7 is effected b y attachment, with

this attachnment bei ng obtai ned t he use of  an

at t Achrigmtds aé;peor' g that” exi¥ts gng‘?héaFPQ%r%FEhdetaChed from
tHenclardes duiestimsid dt iag tayersvd Sl &2t hSi BN tedCczpne 2 using

t he. or gani c duayer polyi.m des) ., the met I a
thseugsﬁnaa%t e pa%ggg’fjgm gﬁidcitéﬁ%%@fsismaan%e t%én%’st%{:%%ul layers ©
arsui dedesWsed, arid t heeseahi mcemodr i blhs (sSicau, 1Pden, 5. These

ukliGr) Theefd nal SUPRQIL, Subst r}%eegitakg}? seedd ayerean, aIn,

and the usabl e | ayer are then detached b 3/ an(y
IngiptopPirat €nfeariid f dfedxanpfERaryt HeeMREI Df H&aN, InGaN,
etdd hactyrenixdrgyer. 4 , fromthe receiving support 3

whi can .t hus .b e advant ageously recycl ed. This

det At SCRR 6 & RehPevelinh y*The afbiicat] offgr the donor
suiatesges at jidw_eeféevete@f biyheamt baecheenoni ntlexf aegists in the
11 Chw%ﬁcgecﬁﬁgiﬁggsSt£ﬁ§§§§l ti@%i@ﬁﬁﬁ%re§§ﬁ§’application of

ses b Yy | aser

electrostatic stresses an stres . .
neqhyeadicatli ot forsexanph@. CPRERarFpy, athecseed ayefoflgination of

atelidinated idy andere taht@ighd he final substrate
conposed of the final support substrate 7 , the

at t dchrfeit Jafffera g hel usElbf ePFayEPUS BFaFReS, the usable
l8pirt axiald sité€kseed layer 5 are then transferred onto a final

support substrate 7 in sapphire or including a material that
is on the 1list that includes silicon, copper, ©plastic
materials and glass.

This transfer of the usable layer 6 and the seed layer 5
onto the final support substrate 7 is effected by attachment,
with this attachment being achieved by the use of an
attachment layer that exists in the list which includes the
insulating layers (Si0O,, SisNg, etc.), the organic layers (the
polyimides, etc.), the metal layers such as the palladium
silicide Pd;Si and tungsten silicide WSi,, and the sealing
materials (SiAu , PdIn, etc.).

The final support substrate 7, the seed layer 5 and the
usable layer 6 are then detached by any appropriate means, at
the level of +the attachment layer 4, from the receiving

support 3, which can advantageously be recycled.



Exanple 2 In this exanple, a brittle zone 2 is created

by the inplantation of atom c species to a specified
wale@uio7i7m t he donor substrate 1 created in sol PCI/EP2006/070109

sapphire whose TCE varies fltom 4.30 to 9.03 e-6 for

tenperatures ranging from25C to 1000 OC .

I npl antati on consists of the inplantation of hydrogen

at a rate of between 0.5 x 1017 and 3 x 1017 at/cm 2,

and mrref1grgbl iyt bJBiV\@BI\té. (ﬂﬂ\dl@tlé( 4047 ahé cakampaesl @ahich have
us neer y é)f tl rder %lmlt (?Ln210 keri a arding the

pref era 100" KeV. %ﬁ% r&%el ving "§dostt at'e’ 37¢Y af §871 % g
arsels dMSanmﬁMHaatuQm.aﬂiaﬁhedlbyﬂnﬂans of an attachnent

| ayer 4 , where the said attachnment |ayer 4 can reach

up to one mcron in thickness, thus facilitating | ater

detachnment of the receiving support substrate 3 by a

| ateral chemi cal attack on this attachnent |ayer 4 .

At stage 200, a seed layer 5 of sapphire is detached

fromthe donor substrate 1 at the level of the brittle

zone 2 using the Smart Cut(tn) nethod, and then at

stage 300, useful layers 6 are deposited onto the

surface of the seed |layer 5 . These useful |ayers 6

are deposited by epitaxy, based on GaN, AIN, InGaN, or

InN, and their ternary conpounds (Al GaN, In&N, etc.)

for exanple. The dissociation of the seed |layer 5 and

the donor substrate 1 is effected by an operation that

exists in the Iist which includes thermal treatnent,

the application of nmechanical stresses, and cheni ca

attack, or a conbination of at |east two of these

operations. In the sane manner as in the previous

exanpl e, the usable layer 6 and the seed |layer 5 are

then transferred onto a final support substrate 7 in

sapphire or including a material that is on the |ist

that includes silicon, copper, plastic materials and

gl ass.
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This transfer of the usable |ayer 6 and the seed | ayer
5 onto the final support substrate 7 is effected by
w@tdoaohment, with this attachment bei ng achi evedr/By2006€70109
use of an attachnent |ayer 15hat exists in the |ist
whi ch includes the insulating |ayers (Si U2, Si3N4,
etc.), the organic |ayers (the polyimdes, etc.), the
netal |ayers such as the palladi um suicide Pd2Si and
tungsten suici de Wsi 2, and t¥I¥2aling materials (SiAu
, Pdin, etc.). The final support substrate 7 , the
seed layer 5 and the usable layer 6 are then detached
by any appr a\@tmﬁi &B};&nS,thét thaulFevelref bhe substrates, in
Mtacrmnt er romthe receivin ppor t
O . At ol Y B eCRLRELE Fhal |9 | poFgelectronic
anmaaetﬂbnlam$hUsttduakmﬂnphﬁ$\Muk%mmmmﬁqUﬁgeimen
descri be gt ljgm ting . Ln an y regardi t he -
ar eas ofqggﬁgﬁgatlon 0 %geﬁhvéﬁ %%n éE Ngh?g. % recelving
SWﬁﬁqﬁﬁi&%ﬂrtdﬂﬁ-wanufacture of substrates, in
parLJCU|%@ﬂ%@kﬁrgfoﬁth%@bléﬂ§§959n|@5Oronto the seed layer
opt oel ectroni c "areas, that includes at |east the
( ol | ow ng stages: transfer of a seed |ayer (5) onto a
receihdmgtsipped (3)h , @k epithaxy dtheamasabled@yierient of
e anto Lhe s %?edr'e%semg sfpacacterdsed in LAt  L0e oo o
Sl c8ef £ 'ET eAt of "eXFangi'Bh 8 rece|V|ng

s Isigpyparst qﬁgat@ruus@mucab trheagmag| iaqyretf i qjregett evf t @@pansion of
tﬁé"%§JE¥ aﬁ@@fkﬁc'eﬁﬁd %h@xg$§§hgﬂ 95e%?§c9§§p|8f expansion

ag and t he therm I cl ent of ansi on of
of h@eéﬁ**byb@Y%B) (i>g nb?eH@ﬁEI@§sl@§@aﬁawﬁi héo the thermal

cdéﬁﬁﬂﬁﬂeﬂﬂxﬁﬁléﬁﬁﬁﬂsﬁ&lQﬁpaﬂ&iQ@dgldﬂﬁérgﬂﬁﬁdﬂﬂ@
support . A net hod .according t the preced| :
cl ai a@?gppged FRCPhAt"¥he 'Sked | d§ng claim,

kmmmﬂmds@fd ainatgrd @l t%ﬁos&écﬂ}eﬂm@zlercoeﬁl msentomposed of a
: : h o
m%ﬁ%ﬁ%ﬁ%o?%§§ee%%%rméi(ég% %hgeénE %%‘%f%{ﬁ%%ﬁ%ehgngﬁual to

e ord
Hgﬁ@fé1QM$y @h@quaﬁst@&ﬂ_recelv1ng support (3), where & is of

the order of 0.2, and preferably € equals 0.1.

3. A method according to either of c¢laims 1 or 2,
characterised in that the receiving support (3) 1s composed of
a material whose thermal coefficient of expansion is 1 to 1+€&’
times that of the usable layer (6), with a typical wvalue of
0.2 for €’.

4, A method according to any of c¢laims 1 to 3,
characterised in that the seed layer (5) and/or the receiving

support (3) includes a material that 1is on the 1list that

includes silicon, germanium, silicon carbide, GaN and
sapphire.
5. A method according to any of c¢laims 1 to 4,

characterised in that the chemical composition of the seed
layer (5) is identical to that of the receiving support (3).

6. A method according to any of c¢laims 1 to 5,
characterised in that it includes a stage for the application

of stresses and/or etching and/or irradiation that leads to
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3 . A nethod according to either of clains 1 or 2 ,
characterised in that the receiving support (3) is
weomposed: of a material whose thermal coeffi cieet/ERP{006/070109
expansion is 1 to 1+e' tinase that of the usable |ayer
(6), with a typical value of 0.2 for e . 4 . A nethod
according to any of clains 1 to 3, characterised in
that the seed | ayer (5) and/or the receiving support
de(taa)clkimmiﬂ.ldﬁ? ah@aasséﬁblyhabmpslsea tolre ﬂHestséétatlayer (5) and
I ncl udes i.con, .ger mani,u si lLican car bi de
theappsh:%)re 51§ A (}@t hdd aeclca(?rld) i'n t(}gt anyreo%eléilal%sufgort
4 ,'bharémtmauhq&jachﬂdNHQIﬂg>@hﬁnuma6,cgh@oscteon8©d in that
1jﬂ$es§§§gsé§y%%gﬁgk rﬁdg?BanHxJOpéPﬁ&rﬂf Qﬁ detachment are

recerving sug according to any
chgfsed] at rem 1t66 Efo%%aﬁ%%¥eﬁp§ééd?ﬁtqﬂﬁ nechael cries Shresses,

trd age fern the aprld, catdon f eﬁd&ma&m@{ cg?%:s%bésng
men (0]

and/or |rrad| tion that | eads todetac
asséirb HI‘?&%& ad%cqﬁﬁjel%efool%m(g') %%rf‘%eﬁ%%%@em that
tHeayeltcflﬁi)lgl napel add orint oOtherr ecel yerdosthppolid (d%a)tach}’nent is

c@qé%ﬁ?%?gg. ggor%r%% 1nc1fo§r%%terlsg %ﬂd. gaseous

| Stresse i & |n or 0 peyform
chgatigehmeitchams cﬂﬂr@k@mdhm tthe @a«m@ 4 hat incl udes t he

mechani cal n%t%%%ﬁ%c&ﬁlﬁ&d“%%léﬂ eéseéhaf‘@gtéf]?sed in that

el ectrostatic stresses. . A et hod accordi

ng t

the aimaliaten a%%ﬂ%%dlpnoméff fPe RAHI Ty EEpl ﬁi%aa%ment is
cHygder ﬂtrﬁanpmeo{q%ddicedtdﬁtaclhﬁmdéf &J@om f(‘{]@rﬁ tiheser.

gro I N uges r an chem Ca

AL WS e I AR TR ML bt e ol AL FEPRES EERED
cHaIadtﬂﬂmdéd mhaﬂaﬂieﬂmsakedlliyerth@ ) i teadakéhohArom a donor

?QR! h et achnent i en

rom;e[%E 3 %%lﬁﬁbl dgéktﬁgﬁis%%' ag?%é%?ggﬁoflﬂ after

brifgthowW dacor dﬂlq@atqi amychoft hehe gsredaiedion g wrlre Iis , (

charact en %@@tn&tgekokagnﬁe% |e§ﬁ/yero§5)th'e5 }g]?é‘@éﬁfﬁ@nblalms,

a donor substrate i nni ng he sa
k3saulft?§%tr%13clege(dfl)l“aftthéart bfrk?%g?%%dlH%e%oﬁ?)ac%sm}?ﬁeilhérom a donor
suke®adeNg (SUppwyt @8)ysociating the seed layer (5) from the

sailid donor substrate (1) at the level of a previously brittled
zone (2).

12. A method according to c¢laim 11, characterised in
that the previously brittled zone (2) is created by implanting
atomic species into the donor substrate (1) to a depth
corresponding to the thickness of the donor substrate (1).

13. A method according to either of claims 11 or 12,
characterised in that the dissociation of the seed layer (5)
and the donor substrate (1) 1is effected by an operation that
exists in the 1list which 1includes thermal treatment, the
application of mechanical stresses, and chemical attack, or a
combination of at least two of these operations.

14. A method according to any of the preceding claims,
characterised in that the usable layer (6) and possibly the
seed layer (5) is transferred onto a final support substrate

(7).
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11. A nmethod according to any of the preceding clains,

characterised in that the seed |ayer (5) is taken from
w@2acnor77substrate (1), by dissociating the seedr/EP3086/070109

(5) fromthe said donor sub%trate (1) at the |evel of

a previously brittled zone (2) . 12. A nethod

according to claim1ll, characterised in that the

previously brittled zone (2) is created by inplanting

at ormms. specheshbat adderdtonpr tsubst pahe (4) tccmaa:admaatﬂised in

rr odln to the t knes f the dagnor. substrate
e B RORPAEEor i ng a4 BrEher "G e e L of® ©7 the
likxx, tharactrerliskd i hhehatentimerdiwsooi arboarofdlshe 1ﬁﬁdplastlc
ma1ayery 1%5) gqré%st t}iemg%ogalssubstrate (1) is effected by

an operatl on that exists in the [ist which includes .
t herlfal #r eBERBAE, 3FCEPPIT c&d ofildfimnekhanictgiracterised in

ErR ecsfﬁeesmafmﬁ shepbeal (ajtaskluaksa Coidiatdion it ats on the
| east two of EPée op er tions. 14. A method accordin

Lits5 anyP®t t hBCpiecedi AgLdFarms, JEHAPIC Bl settim thagper and
sddmnhiusabl e | ayer (6) and poOSSi bI y the seed | ayer (5)

is trﬁnsferrgggggto Hlﬂ]gsuggorgnsubs r%t l(m7s) 1]45 to 16
fo Crai !

A ms]t hod acco characteri sed t hat
cttah@dueﬁatseshpp@rtth(a‘ﬁ) el udebla netvern ak ot h@tﬂdl segsibly the

sddie laly?érth?)t ié‘%f‘%éféf‘ﬁeéeé‘?&&ngt%t?ing@t §ﬁb§5§t gubstrate

the pllastic materials, glass and netals.
7dcéﬁ/r dAtigaeseitai m 14, characterised in that the f| naI

suppa .t (A7)méﬁ§b§de§c@of@irﬁji alo tBabihs OF, tttelalriasiterised in
L PO B ST S PGl ggacnnens
layerl 6(8)c hareacteeriissed dim ttHeatl itshe wisialdl erdcayete(:6) and
posl by e SRR SNE, 105Lo;s Lianatered onhe Lhasa.n
met hod adder dirggris dleaiemsis suchargcttde od vilmidest
t he .att aghrenfti-s 1a¢hi;eved Ry the use of an attachnment
- the sealing layers such as Pd,Si, WSi,, SiAu, PdIn.
1. A method according to any of claims 14 to 16,
characterised in that structures are buried in the attachment
layer (8).
20. A substrate in particular for the optical,
electronic or optoelectronic areas, that includes at least:
- a seed layer (5) on a receiving support (3), and
- a usable layer (6) epitaxied onto the seed layer
(3),
characterised in that the thermal coefficient of
expansion of the receiving support (3) is identical to or
slightly greater than the thermal coefficient of expansion of
the usable layer (6), and the thermal coefficient of expansion
of the seed layer (5) 1is appreciably equal to the thermal
coefficient of expansion of the receiving support (3).
21. A substrate according to claim 20, characterised in
that the seed layer (5) is composed of a material whose

thermal coefficient of expansion is equal to (1x€) times that
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| ayer (8) that exists in the list which includes: the
i nsul ating layers such as the Si U2, andSi 3N 4 the
woe@ani7t ayers, such as the polyimdes, the ne¢BEP2006/070109
interfaces, the sealing | aygrs such as Pd2Si, W& 2,
Si Au, Pdin. 19. A nethod according to any of clains 14
to 16, characterised in that structures are buried in
the attachnment |ayer (8) . 20. A substrate in
ofpadiid ctkesi¥ Otigt hepppttcal) , elv@etreori d sOfof the order of 0.2,
a_odotoel ctrqpl% area hﬁt i ncludes at least: - a seed

%me fgﬁ ?3@3§§| g support (3) , and a usable
IayéﬁE(6%.amhsbmaﬂﬁ(nnmpidmn$e9d bayber(®)f, claims 20 or 21,

CH§¥§5¥§5¥§é§KH¢JEHJEHtﬁ@eré£@q§@% %%%ééffe? OES Fomgosed of

expansi on e recelvin denti ,
a(ﬂaﬁﬂﬁkﬂﬁI%h%ﬁ@%ﬁ@ﬁrm%hnc@%%f%%é@%@lOEo@ﬁPP@ﬁéﬁﬂ pp 1 to 1+e

tiexpanshon off tihe usabbeel awekr( &), ,angk theat prmlal value of
coeff|C|ent of expansi on of the seed | ayer (5)

étlably equal to the thermal coefficient of
exp&n5|omxoéubQEraEQekmdduxd&m@poté @3y .o2l.clAims 20 to 22,

strate cord t l aim.2 char act e d i ha
q acte e%ferﬁ E?gFSQ%%n%ogédqaﬁer.ngﬁ éﬂiﬁﬁ% Qhé éce1v1ng
sqﬁmﬁtal édaefim@lle@ﬁs ofa expansiien ishaquals ton(l@)e list that

mtdl'ﬂ%f%st hatof ; EBE, r eCel M g $MPPOLh 1G3bn m@é?b?dés Ofgan  and
he order of 0.2, and preferably e equals 0.1. A

%ﬁﬂ%ﬂ?%ﬁe according to either of claims 2 0 or 21

charzagct Zw ?@@b$ﬂréb@t atd&rrdqe@l Vt@g a?di/pp?ft c(l%)lmss 20 to 23,
CO ose 0 a.materi al coe | ent o

AL I TAE IS el E: BRECRuTiRR | Qhertne seed

1a(y@3)1; (@)t hisa Ji@emmajalvatlwetma‘t 2 tﬂm e2cei2B.ndA support (3).
sub atg a ' t d

cha?%ite%is%%?%ﬁfgﬁ%tgi see I§52§H15) ané%br The?? o 2%
Chaé@éit\ﬂm@@gijpp@rtth(ag) ihcll@@é@désm efiiablt RPHartonsubstrate

hHheohist dhatn | pebudes isid i GaRe g ARNIANY SHLEERDY the seed
lé?gplgﬂ Jg?ﬂgg%sferred

26. A substrate according to claim 25, characterised in
that the final support (7) includes a material that is on the
list that includes the semiconductor materials, the plastic
materials, glass and metals.

27. A substrate according to claim 25, characterised in
that the final support (7) includes a material that is on the
list that includes silicon, germanium, SiC, copper and
sapphire.

28. A substrate according to claims 23 and 27,
characterised in that the receiving support (3) and the final
support (7) are created in sapphire.

29. A substrate according to any of claims 20 to 28,
characterised in that it includes an attachment layer (8) to
attach the wusable layer (6) and possibly the seed layer (5)
onto the final support substrate (7).

30. A substrate according to claim 29, characterised in
that the attachment layer (8) exists 1in the 1list which

includes:



sapphire . 24. A substrate according to any of clains
2 0to 23, characterised in that the chenm ca
w@oopesir on of the seed |ayer (5) is identicabPCt/arPiooetd70109
of the receiving support (3 . 25. A substrate
according to any of clains 2 0 to 24, characterised in
that it includes a final support substrate (7) onto
whi ch the usabl e | ayer (6) and possibly the seed | ayer
(5) 4s trarsfiersied.ti26. 1A substsiate saccandi agdt eiatai m

characterised.in.that the fjnal SUpPo
|ncludes%%'n§F§PP&I R SR Ehe T i i& éﬁgnhgﬁﬁdes
t he senm corduetter] lInat emitalrsacelse pl astic materi al s,
gl ass an t t ordi t Ia|
To aharadter 1sea T (hatthe Fraal Sugport: (JyLT iru, and
5 Pdlfel udes a material that is on the list that includes
silicon, germanium SiC, copper and sapphire . 28. A
substrate according to clains 23 and 27, characterised
in that the receiving support (3) and the fina
support (7) are created in sapphire. 29. A substrate
according to any of clainms 2 0 to 28, characterised in
that it includes an attachnent |layer (8) to attach the
usabl e | ayer (6) and possibly the seed |layer (5) onto
the final support substrate (7) . 30. A substrate
according to claim?29, characterised in that the
attachnment |l ayer (8) exists in the list which includes
:the insulating layers such as SiC2 and Si 3N 4 the
organic |layers, such as the polyimdes the netallic
interfaces the sealing |layers such as Pd2Si, Wi 2,
Si Au, and PdlI n.



