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WO 2007/ 071772PCT/ EP2006/ 070109 Met hod for the
manuf acture of substrates, in particular for the

[ el ectronic or optoel ectronic areas,
‘VQE@Q@?Q?% obt ai ned in accordance with the Saigeﬂg%ﬂﬁgwmnm

5This present invention concerns the area of nethods
for the manufacture of substrates, in particular for
the optical, electronic or optoel ectronic areas, as

I hat,_.of the sulstrat oht ai ned by .such ..
HEithsRs Somn F i, PERIEAT S S AR SSF b G icular for
sutise rgpticahatetaatbeniicsedrf optbbtedfronnaf actase ahd the

sol @;h'iab%et!rla%e gbgzu%g.rngdj i %f%gc?ﬂ%%aq{ééd teﬂlﬁ'c%F dcﬂ(ﬁassed'i% method

In tthe area o Sstrates e op ectronic
optoel ectronic areas, one is very famliar with two

mai iy yPesr Of Bt ROdh@l off e AdWr@s t BhE 1:3%Rr A Rethods for
support _substrate. 15 According to a first t f

pe o .
EhGtRNEACEIE SR Phy SMPBE rR&REN flrfbrﬁ%nr‘ajo?i&a%u%% r kpg, optical,
eligttfdieiic t ort L@lﬁcﬁ@ledﬁrdm%@ arkace vdg@gw&agpoaii that of the
upbstrate w,t a Vvl e to obtal nin S str es t.nat .
AT el Ty SRR hefnByes) L Bhe° sifbnrion more
pdhigrzlafr ltthe conlgstemnat esohswohthsel etat omian 20e used for the
h e lum ' ot her
nGURASES D RS CEINST ROl RIRE Ol Micties  and
lagfenfet hod, the thin layer is deposited onto a

receiryi REeSUPROL t oFUbSthat ab¥sa K8POshbi Afpt L€M) Je@ectronic
Thi s deposition techni que,can in @art cul ar ,consi st 25
CRIO e Gt THeErR catPUepdst BFBn PRI hETVHpbttr TPRa8E IR types
ofWhadtdwet fidre dnageetiofg netitioch usegket correatepotisabllestrate.

| ay ccoonrcﬁnretfc%io\/iapg ﬁlj':%@.orl;; é?bsot a]tngthioh iSa thin layer is
sonetl "es necessary to el m% ‘e a gast 6ne partl Of
takw reeanvianglooweparubd tradrdler inooobBedi toa figrgfer it onto a

réﬂg¥ﬂf§§e_gﬁﬁbokﬂd‘%ﬁ%%é%aﬁéaSRiEEe usablg <30l ay&r . opraining
Such elimnation of the receiving support results in Y
SYRESEE ot Hater Pars ﬁwa‘%h}rthéégget HEYSFodUtt i ofttdstgver” is
mefntsuchheubstrates.of N ender sim=A\@@OMot hi §hich electronic
hod Has al ready 35 b%gnjg%ﬁposed f
ude

C:dr%%@a%k a ta e roluml eh 5 . gﬂers can be
L hut a%lt“gl?e 5f SSTb St PATBE RGN a Thif
maysdaid&Edmer, in which the receiving support substrate

I's remyedii; be, T 8C%ELBAY type of method, the thin layer is
deposited onto a receiving support substrate by a deposition
technigque. This deposition technique 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 recelving support substrate, it is sometimes necessary to
gliminate at least one part of the receiving support in crder
to obtain a final substrate that includes at least the usable
layer.

Such elimination of the receiving support resultis 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 subsirate is

remcved to be recycled.
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WO 2007/ 071772PCT/ EP2006/ 070109 2 Such a net hod
is described in an execution vari ant of Anmerican

6 794 276 submitted by the applican j
w‘gg@g@?gg% a nethod for the ganuf acture of Subgw)gi?‘é@?mmlos\

This method includes a stage for the transfer of a

seed 5 layer onto a receiving support by nol ecul ar

adhesion at the |l evel of an attachnent interface, a

sta f epit f .a usable..l ayer._onto the seed ,

 ayiChnd’ SCUE f8r THCSHETT AT O of “SCPegRs Variant of
Antchaitcdregeh ttentt HES déet aghnRh6 ehbmhetedsbybitheceppddednt, which

deqsfcrtj]:ifeéeaeqnéﬂycﬁ{ j_atpfi ’Ellﬂg M#e%:{@ﬁ/ r%# n?l%kgs{ﬂ@éé. on

to the receiving support at t eve

at t deHrfenrethp@dr fagdudes a Pageeldoraybe raRaar the @ seed
1d@ver offomat efé@éi%bﬁghs@kiﬁ_@% the fevekbapaRntadfedith at the

usabl e epitaxy layer. In,this_docunment, certai .
Lefii PO oRS AFETRBLe AT SEFACES Gt dBFads 41§ ofPifexy of a
ussaed: | dygfert 0 diera@dagieed daeed hd ayrar,malarekpansisaragaf for the

the receiving s ort .an f. the usable yer [
aqp:}helcfaﬁtelror%l O? r esautp}gr)reegh et %h\%ﬁi cﬂe?%e%g)ubts ?at%1 s t%s%ﬁllm%%t of the
assailelt edomposed of |phe hisseded@wgr tnd ddsumgable layer in
rd BHOMBIENAS, t hafe t hee S££64l; 20 |§M§§O§EOUBQ hawe glgvel of the

sufficrently small thickneSs, of the order of
athagent it 9rei@@ ably | ess than 1000 A, Thi s

docuspriesd SDaf@f”i@”z?e&ﬁ@ taet 1%5}3% bﬁemﬁeéﬁzii;ﬁiln@rhich allows
support. I's conposea of a terl ose thermm
SRS BTSN e el B RO LB 3885 | mes
gr eatrertithandotrament, t heredinsapkeilfagetions arel neicgssary in
o] ' f:bedaltlhh)%} Efl%e.rsrgéld CP%{zéfc't%ntbé)f aaép%@a' ?Jbt hghe thermal

refers to the coefficient proportionality o
eXERN SN OEN e FergiNion aSeRipeHt agrg fohctiten wpable layer

adddnd nNiddal denatdn ofcddaslid and ofhids ahange®fstrate is

te era%ure according to the 30 follow ng fornul a:
SURICGERT where a= thermal coefficient of expansion
I n am exedot irgarat, anhist kivaetdrod desominbadsbytitdt sthe seed

1a?oeﬁf;g%l{1%1ffc]é L}?%‘}’?% t %&gg%%%i?%l%“%gﬁ %H?%%%fs%,t QP& he order
of 0.5 microns, and preferably less than 10C0 A.

This document also mentions the fact that the receiving
support is composed cf 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”
rafers 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=0LoAT, where o= 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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35The aimof the invention is to further perfect the
nmet hod described by this docunent. |ndeed, this type

has several drawbacks. WO
wEMTIHIE Dacr epsoos! 070109 3 Al t hough® T HET 20061070109

thermal treatnent preceding and | eading to the
detachnment of the assenbly conposed of the seed |ayer
and the usable Iayer inrelation to the receiving

su i.S us n er_to reinforc tt

eng &ﬁ) 5h§rm8ed'?% é?néﬁﬁ ?ﬁg égﬁﬁ rfﬁmfhe?édlng to
tﬂa;detaqﬂm&ﬁttméakhagashembdhsmma@@aadtdﬁatﬁsesah@réayer and
thlteheu-ls-gélg ;sgﬁﬂceﬂetﬁ&%&f&?ﬁ TRt eﬁhé' SrdfefPnseepport is

er an e supp ort I1s too rea
us %érw@e%rféaslrwf%%qa OERE | @ﬁ*sa@hm@nﬁ] FRPrgy between the

seRRENDAPAA Lhat Wamegeopder Seedekayers canrapReaye UpEeiking the

he cunul ative 10 effect of the st s .dur
U R SESBE! kN BRnaE nOLbAPAEnFe® between the

manmn:rimusy afsefhd ddadstlaydo aat retttleerdwipodefiecttsod yreat.
the ed | ay ecgnd| i.nfarc
e?%m%% hegéegggﬁlg %:Lg:l%cta% O%S Ogtr .?lll‘l?far ghenomena

atta eed Tayer ontot he Sup
thedn @\a@@gapﬁém pacethe st r:ayerapﬁeatmeumwroftkﬁ thaulative

ef&%ﬁﬁﬂVéﬁgt§épEQEEs%Scﬁﬁﬁﬁkﬁrtﬁ@aﬁoéﬂaée9£cﬁﬂgn§e%@ﬁblllsatlon

 ayer, which then finds_itself in tensiaon during t
annealidg titekEhehs normall?l#ﬁﬂ%? (ﬁﬁF%E}Xr%P correct certain

decf%tcﬂiﬁ‘lhnﬁm thé tsliaqaamhlyay@ﬂpa&ad (.)s@‘cdrﬁﬁ_yse@cd taygforce the
e .uUs the ris te erature
SR S R R d e T g B S e tai n
mat €rzalks Jéme sﬂ595$@96&5u1m|mgdﬁﬂﬂadhlay@rasﬁ|¢he TCE of
rrdef é@ltxh %&Pﬁfslg %Qteﬁ} the sty rté“é uge E}%‘pgéSQ layer,
of t | a th

e see and support, en prevents
whtiigdh epiheixy 6indhe aFﬁQéﬁneﬁﬁloftqqﬁ%Qﬁnt@ﬁﬁ%ﬁg the thermal
tr&ddtyedr e onto the final 25 support for the definitive
the. i ion ai_nms to reduce.th

1 SRSt EREN: £her TN PFogtiart Sy egomposed
oft 0 ttHre ssdbsdrateyeof aubst rcate bredkKage, lmieﬂanaghe otise in
teth %ﬁ%ﬂ% \?\;rctaiuﬁsessg?%n:q Irﬁegz{e %S%Epﬁ aatasr&% reng%ormatlon of
caqtaynsa@t@rgalg The stresses resulting from thlg plastic
deformation generates a warp in 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 inventicn aims to reduce the risks, during the
different thermal treatments applied to the substrate, of
substrate breakage, of damage, o©f cracking of the seed layer
or the appearance o0f a residual warping of the final
substrate, rendering 1t 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 conto 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 1is identical to or
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In this regard, a nethod is proposed for the
manuf acture of substrates, in particular for the

W(?%O%’ o el ectronic or opt oeI ectroni ¢ i ndust rb@f/EPid&%mlw
ncl'udes” at | east the foll o ng stages for the

transfer of a seed |ayer onto a 35 receiving support,
and then epitaxy of a usable |layer onto the seed
| ayer, which is notable in that the thernal

coefficient of e nsi t he .recei po t is
ST 250 EREo609 SPErPaRcT e G0N0 grbansion of
thﬁiqﬁﬁbyegleaeer ahdntbheﬂhﬁrmaﬁ oot §i clant @f expansion of
£ é@lé SeeggethgeEH@Emal coefficient

coe CI e Sl on O ayer ()
o faysmesi sitsiny %ﬁqﬁd}e t@QW#%rWP%@éf ficient of

expansiLon Qﬁrlﬁs Hﬁﬁﬁ'YéﬁQrS%m@Q&bi.5E£@§tméﬂfsngxihﬁh1ch the
| at er therna eatnE s to which the structu

e
St ett%ed 15 héu é@&tle er “Afid £R89r etRYYH nd 6&"“‘( receiving

supdd rtexpidid expa&pr:&maﬁiged:t@]s;antehmm .manmner.

Pr efer abl t.he ed | ayer Somgse t

mho§§£$ﬁ6¥%% COE%FICIG%? %g%xpan§ﬁo%0| O%agglg% %l material
wHHS themeallcedbtiotentect eespenagosupporaadhéoe E1€) times

tHast: the erdery ét:l{]eierzng apgdppheter aplokF 4 sigavak t&rc@érl of 0.2,

addi t i aon, e recei vinhg support is conmposed of
a%t%?ﬁfaﬁr@mdéé tifeCfde lc 6€f ¥i-di-ent of expansion is 1

to _11n" Badiities,t hateof rbbeiysakbl eshlay@f:t Wi éh @omposed of a

t | cal val ue f 0.2 15 for. C seed | aye ,
mapi P eCarRA SOpOTHCHFRE BB ASRRE Pl bt Rt 1 * €
timgeonthhe bifsttidatsabtéudeyesi,| ivorh gertygiicah value of 0.2

| Id,con carbide, GaN and sapphire. In addition, the

chemi'cal conposition of the seed layer 20 is

advaiitagesad| yawient pedl oro Hitat refeivbng eeipEaig includes a

mSUPR T - that is ADQtPRE Qbh@cmﬁ@ ohctheeknwenticen, germanium,
concerns a conp05|te ﬁybst in particular for "t he

sigGnICa R & r St Bt %ﬁﬁronlc areas, that
|ruﬂlﬂesdaitheﬁstUw%achﬁmhdayebompoaltEOﬁlwﬂuxhe seed layer

i SuaPcP\Parrﬁarﬁaeo%sal :ﬂlloé Af axy %ﬁ%’@r%Pn%kL@eréc’creeeﬂf%?g support.

g no Nt
coefﬁm@nfeem obJ expam& @rf ofhe hénvesgivingE®UPPOrE &s composite

siglentdcal oy sljhght!y,gaeat eb -t hapet hepthenal electronlc or
coeffici'ent. of expansion of the usable. layer, and t

ORYRGHRA XU i T ¥ oD% phnSt BACBf a‘fhéegéédopﬁyéﬁeﬁs layer on
a appeeciaply «egialrtt,0 dhe thergmlicoebitekentia@er 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 expansicn of the
usable layer, and the thermal coefficient c¢f expansion of the
seed layer 1s appreciably ecqual 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 o¢f 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:



10

15

20

25

30

35

30 expansion of the receiving support. O her

advant ages and characteristics will energe nore
“ufhﬁ%&% {ron1the description that foll ows of F@ﬁ&ﬁﬁhmwmum
variants of execution, whi are provided by wa

non-limting exanples of a nethod for the nanufacture
of substrates 35 according to the invention, and of
the substrate obtained by the said nethod, with
reference.to the.a ded, draw h:
2007 071 F+38EF) EP20BETOTTE06 101, GRPET bERemRlRaRS y O one
repamgbatsﬁStagp$eménbaelenanﬁietbé imgiteentecoodiofy to the
ﬁ s8pthod according to the invention, figure 2
enatically represents stages of another 5exanpl e of
|nplenen¢&ﬂuéﬁ spechet hodl h¥ cseprRgens St Iibages of another

| BYBRb1LONoF impYEhBnt8EEEANGE t Okl GMndd hBeowBiRed to the
accordipng to the invention includes a stage for the

i WpYSREAPTon of atomic species to a specified depth in
a d@ﬂam.ﬁ%ﬁ%féﬁ@eltonfd@®&@ 10, t ohéommtaollr iddderdione to the

irfyen b i‘ﬂ@%rs‘era“ elo‘%ort hﬁrafg"rgpgé‘x?%{f&? bt atomic

I's attached“on o.a.recel ng subs
srepprespriate spansfied depth tir aed@m@fersucbfsttn@é:e 1 in order

t PR pridtdiachimigy > refers to the bringing into

inti nate contact of the donor substrate 1 15 with th

r eceifvi FRP RSt PARES3 L0P orths @6n8§séﬁﬁﬁ§qﬂRﬁn%yls attached

orfC}E_QJf %plﬂea{ela;cith@sasajbstﬂai@ o tkﬁ}ﬁ*‘s?ﬁﬁéapﬁﬂfbpbﬁa&f@m;ﬂé/&% by
| re met hods in nt o rec cont.ac 0
sur fAbe IR TRECHOIRF BEbarFarte rRETH o Jurfsient | pgters to

tireecler inogng ulisttcat ent3imate contact of the donor substrate 1
with the recelving substrate 3 in order to assemble them by
molecular adhesion. This attachment <c¢an be achieved by
different methods:

- bringing into direct contact of a surface of the
donor substrate 1 with a surface of the receiving substrate 3,

- formation ¢f an attachment layer in order Lo create
a 3junction 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 receliving support
substrate 3 and bkringing into contact the surfaces o0f 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 layver can consist,
for example, cf 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 deonor 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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20 formation of an attachnent |layer in order to create

a junction layer on the surface of the donor substrate
W&zoofﬂﬂrr ion of an attachnent layer in order berErSRE 70109

a second junction |layer on f(he surface of the

recei ving support substrate 3 and bringing into

contact the surfaces of the 25 respective junction

| ayers of the donor substrate 1 and the donor

ubstrate 3 formation of an, attachpent | r..on_on
oSG Hie ks SR rra o i peRRocul teRs, hotte donor
sulistactreerl drad/ar ddve oo istingulost exampl e, of an

| NSUAIGE | AU Glndh I B ILG b8YEERieved ubnbNbly of the

particul ar ‘i npl ementati on exanpl e of the netho
et i FPHWo e hnvRamiesiahel RN etbstrate 1 is

att aghegk 44 t Dol egeidddy Bapstr 8t @ s3 ddtdm@ans pfodANthe donor

ttachment | ayer 4 depasit onto the_surface of th
SRS bt 7 at €Pe didRar Thet 38 PECETIPnGRbstr stRdgthen, at
stApsr t300 pnat hissplen layeaal 6 ngsstaegpe sdiardberntne| tidedsak face of

t}{ehisse s& algeeyeiv%f)grder to reinforce the attachnent

I nterface 007/ O71772PCT/ EP2006/ 070109 6 .bet ween _
t he e avhabht |laxer 4 tandst refiarfadvley obbthangdndey epitaxy,

wisiIst £ at §.ch andhghnt e r eael Vi Nr SUDSEARL € edgineer, at stage
wever, attachnment can al so be achi eved using any of

Ho
3%%e net hods known to the prof essi onal engi neer. 5At

st agmhMsadge se6d kagehndlian tdetiachedk f4oomibesdepoes and for
of, the ittle zone,?2,

s “bffﬁrﬁ%{tes#a%%gﬁ?gZgé'sgml@&ﬁe&ye TGRS 6 Sapsthod of
theheSsart aCet tiheeseddrl agteictb. 2 general description can be
found in the pubklication entitled “Silicon-On-Insulator
Technology: VLST materials, 2nd Edition” by Jean-Pierre
Colinge at “Kluwer Academic Publishers”, pp. 50 and 51.

The dissociation of the seed layer 5 and the donor
substrate 1 is 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 laver 5 is composed of a material whose thermal
coefficient of expansion is equal to (lxe&) times that of the
receiving support 3, where &€ 1is 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 bhut also of the
measurement techniques employed.

Thus, during the thermal treatments to which the
structure 1is subjected, in particular during the detachment of
the seed layer 5 and the usable layer & 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 in the same manner.
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The usable layer 6 is preferably obtained by epitaxy,
10 which is well known to the professional engineer,

w@%oo%‘?ﬁ‘?z 300. The stage for the inplant 9&@92{%/070109

om ¢ Species and for detaghnent 200 of the sé
| ayer 5 corresponds to a nethod of the Smart Cu-Cm
type, for which a general description can be 15 found
in the publication entitled Silicon Ch I nsul at or

TecE[n Io%/ VLSl nmateri a%( {é 3 4 of
Jea ot hgE RYCF |3Wer %aﬂ 1 é’aﬁ bl i'sher@posed of a
mager izl awto$d. thermal ThealifSisdsrdt | of ekpeheiogedis 1 to 1+&’
. t bsit rood
R e onge s B SREELE D ot o s

betvaatal 0t pagt ferft, apgl m&ﬂamlc&y nmeekeEerRal - St raer§%e§ 3. This

@mt naftg)tﬂﬁmfcath@t tgta@&ffwl@n@@nmmafth@@mla& akx §@§1on of the
0] ese_operati ons e see a

us@ﬁﬁ‘o SEWSF & 8rlsﬁe%%%%e¥hgr FEd é'gkﬁ‘ %‘F%h‘t’l%‘i support 3

ale)q}ﬁﬂ&jrﬁm ile @qwint@xlﬁé.@lcbmﬂesﬂhhé shmbherder of magnitude
eIVIn é%?88%¥ent ¥M§%§i55lgn8f t?gdo%ﬂ%rr% egﬁ%hg support

pr eéf er equal s
3 rmweneq tivat thhemahertmalatw@ftfﬂfcutéms oflexpamsinom any risk of

da‘ﬁ@ardeesté‘oﬁhé’n&b{béﬁrétéun%tr' %@faﬁé@afmréf Uéeréﬁ‘idual WArp

defects present wfhin the |ayers but also of th
M%d*ﬁ%é@dﬁéﬂﬁﬂbﬁﬁﬁﬁﬁﬁques enpl oyed. Thus, durlng

thg ztri?eer@dtw@é?est l%m'd(?o\ﬁ‘liiﬂ‘fé tf@céi\b‘ii@c%uéﬁpbért ﬁ includes
sSupj ec I N particu crrent t he

RRETaE D e a5 B R e TRoRrTRE Palopbfingsuch as
smﬂuhsﬁra{le} vaaﬂmamﬂdm.bepdéscrybedlﬂaher_@m greatcarystaliine
gL & c§§b£§s seedy | 8£yér9t9gaw§nge%ea VhO8o3HPRLL 1 ine ALY

éxpand horeor'- ss I'n"the sanme nanner.
Arg) GAOPPEAEPCT/ EP2006/ 070109 7 The receiving

suppef tadiifidn, tshdPakhenl SaL08BASEH1 01 oA H@t €hkadlseed layer 5
whgose t her nal coef ficient_ of ex ansjon is to 1+

c&h et sk e ddt @ s C%‘é%régt%‘épw%e of
C irpchet vveeﬁmOtamt 0. Betaednprtefeer abkyebetfimrend®t 2chment 200

and.0 Th ro oeffici s .
o 20 DA SoR 8 THAY BEghAE, SOSHe Blk*g8lpon according
td ayere 5 lanventhernr e@elmmssumﬁmqesa ddrowprgpanagion of the

sPBRID eXPaRsi B8 4of ot e %anﬁr}%gérp% RgPibHA. 8%es include
the said different layers 5 and 6 ? he recejving

%‘?Fr?ptoqun% WUF R ng St mOtivdyimgl - tﬁ*%%%%h’%%r pREething” annealing,
wiedd nhpatbggnanosr | skafb120 dammgel 1,09t He tswhisly ate, s@rengthen

t qﬂﬁﬁﬁgghp elgéegféggldggér%@ggigﬂ %Q?dgkg%k {oxidation and
then elimination of the oxide material), etching, etc.

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

It will ke 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 Mm, 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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The seed layer 5 and/or the receiving support 3
includes a material that is on the list that includes

“M§hkiﬁﬂﬁv such as silicon {111}, germani Um  pegEpige6070109
pol'ycrystalline or nonocrysfalline 15 silicon carglge,

@GN, polycrystalline or nonocrystalline AIN and

sapphire. In addition, the chem cal conposition

of the seed |layer 5 can be identical to that of the

recei,ving support 3. Apart. fromthis, n_the
m%éﬁ%ﬂi?%%ﬂ dgﬁ%ﬁﬂﬁght f%f%ﬁf%ﬁ%?%%%os???%ﬁggﬁo(ﬁaQQQPr the
appddlgae dlcayepf tavynetyodl adcoedichgngo (hwetinvdryi or gaseous
chiRg! eseﬁ&lggﬁg_hfegtoq{iqﬁarﬁg{: gfr;ﬂ.égma{,heaﬁarfsa&eoﬁf) tdi/0r the

see ayer se prepara stages I ncl ude

apppdicatiions efichmas puPPsHifhgathafbalhgirsaddeking; Llike the
1adeneal i, e Ml Sy do£0BY EBmeXaNPltaed i 88 level of the
té%%&?ded t.o strengthen 25 the attachnment interface,
a NS dHRYES dat i9n i1 on and then el i mination
of the mticde ohteimial jiretThitige eéceiving sGbagead®03, which
| e t f :
e 88 AT ot N e s S e 6 PGS S (dpsing che
marive aaderieyiafy supporsuidstrataeatevrding thetBe invention, and

sldRaReRt Jdffcfre compobkdM bf B@eSegBefihatzfde 5 and the
assenmdly fornmed by the seed |ayer 5 and the usable

usahi&r 16¥&h e det ached from the receiving support 3
onl yrd fwi'hIJs B ﬁgﬁ@as thatequalotdeOrt@rpeateormvhdneSdetachment
in_the se ere it i sired to.obtain 35
oS0 #E CaBREPPRNG ibktiat o0F TR 'Fed ZPLR, B S, e usaple
latvler detiachreeittiah fferem techhvguessapeoavail abl ehandevel of
i It r.t I, ca h s 1 hi b d t
tﬂ%%o%ﬁﬁ?ﬁ?9E%ET1E%%Og6f570%%gﬁgg%%cx§%féaHP'tﬁgﬁhal?I se °
adiegdaasst ath ¢ Seeessesd aAGFOAVERE appiadtdteh of ak§ to  be
ddathe yfd et@hi fige (Weherdb¥ndQr iGASEQUSrEHEIN LAY substrate 3 is

etching, etching_by plasma, and so pn) and/or the
Chpp CREFSRIBE aRgttyFEaBE” at FAER byL] riRdiEHT SR %e B0 use
reldimrf dedsestréos examilemicrl byttheki cal @td agktathhbet layer
2, gu8le Ofreté%eltfaslt trigfl s 1Y e thc@fe s M | ar. One

‘t hen obtains the tecei ving substrate 3, which .
can The eseher lgosty oyedsortharyeledingthd rousedy appropriate
nelyd ng the manufacture of a new substrate according to

the i nvention, and ) )
In an execution variant of the method according to the

invention, the usable layer 6 1is 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 c¢reated 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 is transferred cnto the
final support substrate 7 by attachment, with the attachment
being obtained by the application of an attachment layer &8
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10 secondly a structure conposed of the seed |layer 5
and the usable | ayer 6. It will be noted that in

performthe detachnent of the asse
W‘%@g{%’%@z’ of the seed layer o and the usabl ean(YTe‘/EP%JO?/WOIM

relation to the receiving support 3 at the IeveI of 15
the attachnment |ayer 4, chem cal etching can be used
to advantage if the said receiving substrate 3 is to
e destroye Ot at her [ he receivi
o STt 6 3PS PHTHERE ol oPPRlSe oTREn § (AYor of the
fmmﬂf&ﬁEMQIﬂ(BubﬁtﬂﬁmméhlCal stress or chem cal attack
on the AACHIRR! LakAEr20ad WOLCMAESWSdd of che final

conp ete etac seed ayer 5 1s the
sullgtmhata et b?h%n?tﬁéﬁhﬁisﬁfﬁattécﬁ@éﬁsles emplqyedynto "tnis stage

ATRX Bt | ﬁBréafL':Lﬁﬁtte@f Hl}"etlﬁ@t Bedas¢eakdiignt cdi®rature or by
i nvention, the usab r ansf Ered ont o

CO R B 1 pb Pﬁns%%t r@i/ee ’?geaFﬁ‘F‘ N s‘ajp%%?t expansion
aridycdrudes: d amiierd daddwedtdrs coh tite ddadld Hatydmad udes

the ;sem conduct of é‘é?;eé'é%s né t1 sE‘Swﬁh'hCEHcludFs insulating

gerrranl um eTiC S SUC as or exa
lépiea:s?tlefndll’@rléh@z,anﬁlgmas’sype,t whtel c@egamedltatfemt heitke the

pollFi4Gidd L thHs ogpipad 5 Reta30 sibieeied t QnEheiwl sealing

treatnent, and the final support substrate 7 can
ma&ééfdtaéoﬁfr%fﬁlanyaﬁateﬂé@d%ﬁat Radigififer MepSt and tungsten

sicoefifdeciveit,, ofs ieypansion angdf orTige | @bﬁﬁﬁ@tpﬁ@aﬂﬁt@f:faces then

di f f t th f th
D ATbI L o A Ay G TS AT et & ot YT
35 ﬁﬂnah:sdb@nmt tSubst r aterdcbhyras t achmenbe wbthiefle in  this

attac nenteﬁﬁéer gpﬁ€%P§%6€¥b§€79g€%#;%@ %86?%%0%%8r Jjunction

olorit d-1oiiel ©of) urte isuy fies- i RundugEbie dfhyael & GriY

of tzlrhelsflﬁ@lrl%@ppeﬁkuéebﬁéraé@ﬂ for exlaﬂp'l@e S@(EEESlSt of a
manner as for the choice of e final subst

trait@a%fﬂfé*h?“t%‘bh??ﬁ%@s%rrﬁ%@ WS tHils St fad nl08 "o type.

This buried structure then includes a lower layer 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 used 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 1is composed of three layers of
amcrphous silicon, of type n, i 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 executicn 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, 1in the same manner as
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5 are not nore limted by the behaviour with
tenperature or by contam nation than by the thernal
nt of expansion and/or the lattice p

w%?&%{q@%sabl e layer 6. o The layer 8 usedﬂé@ﬁ&ﬁ&omwg

the list which includes insulating |ayers of the Si02,

Si 3N4 type, the organic layers |ike the 10 polyi m des,

the conducting netal interfaces and the sealing

mat.erials such_as pal.ladi ym,sujgci de Pd2Si and 1y n .
O T S, SRS BeREATHE condRBPEngUbEtrate 1, in
ondwte rifceacesen rterbzenstuke mn@fiecamdethent act apothhe stage 100,

e 0 e
e grdhy it o ol SRR Enod OIRED 8. pSREEE b Substrate 3
bsereaur m;»mre'atat@w msfarshe rear junction of a triple

JunQ!Iﬂ ancfoL bbe, prao‘l*é%td OI‘aﬁér SQ' ak Qﬁiﬂa%hed frorﬂ_htﬁe donox
buri ed Structure can, si st of % trl then at

SR 6 hashd 1B aMTEhoaE SHA dbrtohie neoRe:

stEyes Do) ed skabckurnetdrensi psl dé@s)satledvvem’doayt&[e surface of

thcaI I ed the 20 4 ear contact |ayer conposed of a
et aeﬁ | sa ¥%on,”'such as sil ver (Ag) or alumnium (A),

on Whiech dastsroan@riament odondbet | agedxi beyéras beemd the donor
dedy T SeEpaLCANGALt ol aXRe biitl] ViRELAEIAR in the

e ectrlca cont act I's used"to connect the
Ligh prédjclinctpehugdsrar thernal antrezemerty dhearhRldcgtion of

mé/miaﬁﬂc?aﬁ | St He€sle§ 0 anef | @dmiany | Agbhckpabrhas Bekbination of
en absorbed by the solar cell. The latter is
tcglrﬁ?o%tedt“fﬁ G SRy R B UKor phous silicon, of type
n, IAarakdinespechi ¥éhyl depasittiecd srwo:a@ss:r,velikye os¢ed layer 5
. 1 he rear .contact.laygr. . t 0 ;
l% hgt I%S%Plﬁheéﬁatﬁa‘ acture o gLEBs,thr# rrizgdrléks%%can atseo_us,lrlg 2
nefdshiredthe BRBOAt tavkndwtr |eyasirl® before Agker depgsition of

£ ArEXecujon ¢ari ant of the method according to the
I nvention, not shown in f}rPgure 1, the usabl e Ia er

and e £éeal| %@P@tar%u BREFer rled Dnt-Gthet ¥ %%ferred onto
trserpmuittleswtvﬁterxat@ by plidais tof edn r‘ﬂt[t&ictl’ﬁmerﬁ)lf :tetgeezse@d

| ay 35 According.to another preferred varja

xedllS TSR TRE BT Dol o COrherd (0 Thel HYah?! QRCoChment. of
theprosente: | sofpegre Of Bhentesdpésies érethﬁpluéﬁtoé@ layer 6

tﬂé] gbgaéﬁﬂgngarl%%rera% X\QdZQ;QFé OEHZ?PQ%EB%QOG&Q:Y%PQ@ 7 in

previ ousl ¥ to a specified depth in a donor
S eh E01, th oFdies LYENForBPBRT t 11 e sFonbhe, kel of the

atth&sheh@moaiher sfage 100, the donor substrate 1 is

attached onto a, re el v substrate a
o O & L P 1Y 3 PShE Y End lipE Y ares 3 aeady to be
retgt@beted dndnsthendbdpor substatatre katpddmd | @eVethef seed layer

5th§h9r talb%g.é r%/«.gr @ndt %e”a@r!aérﬁ Hear o?Qlyﬁi‘ 1$S & the final

t'ed onto the sur € see
swmt 5s_ubstrate 7.

The seed layer 5 is then eliminated by any appropriate
means 1n order tc 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 sclar cells and of

electroluminescent diodes respectively.
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The di ssociation of the seed |ayer 5 and the donor 10
substrate 1 is effected by an operation that exists in

W(SQ&).,}OIHSIQ whi ch includes thermal treatment, thg TIEP2006/070109
appli catl on of nmechanical sfresses and chem ca F

attack or a conbination of at |east two of these

oper ati ons. According to a final execution variant,

the seed layer 5 15 is a result of the thinning of the
Exdaqnnqu slubstrate using a nmethod of the BESOT type for
—e*gnﬁ—e—before the deposition of the usable |ayer 6.

The ¥ nahisuppednpiabsta abeittile t henet ransfser cedabado by the

& | ayer at.t : s
S JSAS, | BByt TERS.AL W, 0 ABMERL LAV Bk i he
d%@%eﬁﬁ%ﬁ’éfé*ﬁet H]er stEgetafe HonpBsBaNe Y heG®ked agyekhen the

re%eltxlfte@sabbat&a%@r 5, ttag_@taglaaeaa I@ﬁ/ereﬁs and tdwecached by
I Na u ort s strate in relation to the rece|V|ng
m@sadﬁpd’rjts %Peﬂttté}%ml‘eertfel % He attachnent |ayer 4.

25Tl‘ilﬂnrsesa1tttta¢l$mém1tslthyea ﬁecgmeﬂeg:a&ﬂl;stmaé&téﬁ riaady nitride

J{haHe 'ef's %@H%%CO&‘?' ¥h§a§%ea{ré‘egt gy St P2 gmentne of the

ayer 5 € usabl €
ddregrerl svlarrceqewéflfriqwaﬂ sipporateubstrate 7.

The @@egt@&e@o’i} i S5t @%@deu dated by anpy ;@aPpHOPLEEREE, whose
30 means in order to gobtain the final substrate.

Come OISO 1R | $RETSSer iSRG ISR t WE 1 t SREs /G as  CTE)
vaxdled | Arbngl s&x@Mpless 067 t Bescrat | eamperatsubst red®ging from

2P DO hERY FBF CRECTrIPACR'E of 851 pSoips! of the
blan:d:lcﬁ BBree| B¢ tusl ngri ties com - diwd¥s neebpdctisvelepcrivdd in the
q7c’apc7]o77ngly ﬁ@%@pm“@ﬁ]&%nl%n%{%l%%rb Teﬁ:hnlcﬁogy VLSI

IS exanp rittl Zzone IS creat

Mqﬁﬁmla?fﬂt%t i 8ﬁldof B GAPE "splki ese Bl SpERI f%@@%t 4§ n "Kluwer
addeionarasubsidade bp Ofeated 4n. ger mani um (Ge), and

the%he disscciation of the seed layer 5 and the donor
substrate 1 1s effected by an operaticn 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 wusable 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 femperatures
ranging from 25°C to 600°C.

Different layers can Dbe deposited by epitaxy after
deposition of the AsGa layer , such as epitaxy layers of InP,
AsGa, GalnP, InGalds, InGaAlP, or InGaAsN for example, in order
to form an epitaxial stack with a view to the creation of
juncticns {(triples junctions, guadruple junctions, etc.}.

It will be seen that the usable layer 6 has & crystalline
gquality at least equal to the crystalline gquality 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.



10

15

20

25

30

35

5 receiving substrate 3, also created in neans of an

attachnent | ayer 4. This attachnent |ayer 4,
yor an oxide, is forned on the face
Wql’zor rece| ving 3 substrates, 10At stage 200, g@éfﬂg&‘afmmw

| ayer 5 coefficient of thermal expansion varies from
4.66 to 6.67 e-6 for tenperatures ranging from25C to
600C, fromthe donor substrate 1 at the level of the

br i t#é ggégie b(ehencijg % Hfxeats rt OftlTM el h19 OJ?EQ’ T can also be

desc B at [ tI ed”
br'@idghtconntn- an:slﬂaaitorwir‘ehhm@leog@plmsia]&/msealcﬁl sif 2hbe latter
i+ti.0on" linge at "Kluwer Acadenic
h ub%éléqﬁecréyatjeg?r}%%f The di ssoci ati on of
t he Beledd fape §uaﬁ@rtthe7 doretudensr Apderiad ditalet &8 on the

1y ancreper ?jltricqfhdéb’it @fﬂ:&io%du{bﬂnﬁ% 20(distcari Jr  germanium),
i ncl udes therqrﬁ?% nt, applicati on of mechani cal
PIAFes i Ig

$3ck, or a conbination of at
Iewﬂhintrénéﬁ@Beoﬁthatm&ﬁ%le layed né stmagetBB0secede layer 5

o%ﬁen ? p%shgiagggﬁgblegﬂﬂg%‘ e 7g§élé£EE8E§§n?% aF chment,

6] e Ssur the see ayer ere
wigfh t heh s Gaatsashoento pedadge- @H*C@rlr’teéi”rpé?)at ukke use of

aE%rﬁ&grP%nygé%t‘Ehggogx1sts iPfferentt! anees Gaiudes the

ep05|te by epitaxy after depositi on of the AsGq
insldtingyuchrudrepi (3821 apdelaof 9P asdhe caygnic layers

ﬂd@ﬁ@ldéé’h@aAﬂlFe méltlamGaA@Iéxfsors@wn@é ethénﬁ@.ﬂ_(i%fdl&@l silicide
a axl a a vie the creatl an
ch)zf% y u?f&ii gﬁg’% REaRY ﬁﬁff‘ﬁﬁé?l (ﬁéiz’qu% urﬁ s | ﬁﬁ%if’%ﬁs materials

(®t2oa,) .PdIn, edd.mi |l be seen that the usable [ayer 6
has ﬁl{r)ﬂs}léil ISI ?) gglfzgl '§1M:>Saér 1{3@5%{ e‘ﬂH@' % &hfa er 5 and the

crystalli1ne gua y that can ai ned by epltaxy on
uzplld i lpxeibst rare bheredetached by any appropriate means, for

example at the level of the attachment layer 4, from the
receiving support 3 which can thus be advantageously recycled.
This detachment can be 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 is created by the
implantation of atomic species to a specified depth in the
donor substrate 1 created in sclid sapphire whose TCE varies
from 4.30 to 9.93 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 and 3 x 10" at/cm?, and preferably
between 1 and 2 x 10V at/cm®, and at an energy of the order of
20 to 210 keV, and preferably 100 keV.
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35The usable | ayer 6 and the seed |layer 5 are then
transferred onto a final support substrate 7. WO

“Kf%§56ﬁﬁ%;72PCT/EP2006/O70109 12 It mﬁllyﬁﬁgpﬂkﬁgmum

e final support 7 c al so be brought
contact with the epitaxial stack if the latter has
been creat ed bef orehand. This final support 7
includes a material that is on the 5 |list that

i ncl.udes_sem conduct or iligon o er,mani_u . .
ol SIBEC REFRITAS E s | 50" A a T, spepnire, 1o
atttheheshbbe hepas 6ofindnt het sechindaly ed ayeant d, t Waefrienathe said
S te 7.4 t a CQﬂﬁﬁ; Tl P
atﬁﬁggﬁg%?bgg %? %efﬁ%§o %é?%eggng%héh%se 0 cg%m%%ltthkness’
thaust abh@ehitabyey datest dsracbmpRttnd | £Be WRGILVINg support

subagludes $heyi nsubatbegl! s daSl 02t t SEBNGn etkisd . attachment
the organic Fayers (pol yi m des), the netal |ayers such
layeTi e pal | adi um silicide Pd2Si and tungsten silicide

W51t anthdehe (gpald ngeart Payed S5 (&SE AsapPiline éscdptached from
15The final_ support, substrate 7,4t d,.| 5 .
et e, SR L AP I e 185 §F8CR BHELEO2BRE 2 using
thapPmeprt dtut Tremashofior aodarilen att tseadeveal0of ushbul layers 6

aﬁ§t§&€8§9£eha§§ﬂx§’tﬁ@m%ﬁf¥hé§0%ﬁyiBEeSQﬂﬂthl%y@@iQb. These
can thus be advantageously recycl ed. This detachirent

usedit lbel i eved by (IRPAPHIIE ARV 0RPSL 28Ty eSS D (PR GaN, AIN,

Iricea,| evel DN heyrad t agkaent cephekl;aceomsoehdas (A1GaN, InGaN,
trre%h i cal stresses, thermal stresses, electrostatic
et& e dOds XA esses by |aser irradiation for

examplee. dissocikitdalnl ypft hehseededdyetaysreld mamat edhe donor

[ r 1o.qbtaj final | su I 0 d _of: e .
S, o PR e P AV SRR B 1 e
lignd whéchsabnelhgger Bhermphe eppdbmeal. sttdek. dBRdnplagion of

methaM Nl sl €, 28 bhbhecaoned dck creat 8dcb¥ot ABtion of
ati:’;ﬁ_lnplantatlon of atom c species to a specified depth

¥ ddio P fs STt BT A et2d in sol i d sapphire
whoge: Tl e sndot 42801k ot BeOBrevhoher example, the usable

laty%'}'peg %tnuc{ $hd asneqeicilglgalrzeo{n §5gréotﬁggograns ferred onto a final
support substrate 7 in sapphire or including a material that
is on the 1list that i1ncludes silicon, <c¢opper, 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 wuse of an
attachment layer that exists in the list which includes the
insulating layers (Si0,, SisN4, etc.}, the crganic 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.



I mpl antation consists of the inplantation of hydrogen
at 35 a rate of between 0.5 x 1017 and 3 x 1017
nd preferably between 1 and 2 x 101
“th@%gﬁjéﬁ energy of the orggr of 20 to 210 keP@h&ﬁ%ﬁwwmuw
preferably 100 key. WD 20 /071772PCT/EP2006/070109
13 The receiving substrate 3, also in solid
sapphire is attached by neans of an attachnent Iayer

t he .sai.d attach | aye n a .
one SHEERT ik b e TRk Pcrpit affrgrdfel®s fnicn nave
juﬁetaﬁhnendeaﬁriﬂmxirecelmonglsupmomg EISUhSIrwiﬁ Bepyrding the
er g l. at ttachment | ayer 4.
a‘r&t%tssta e%’%ggb%%lggle gcyl;l(eép %wefcﬁt?gﬁgm re is detached
fron1the donor substrate 1 at the level of the brittle
zone 2 using the Smart Cut TM net hod, and then at stage
300, useful layers 6 10 are deposited onto the surface
of the seed | ayer 5. These useful |ayers 6 are
deposited by epitaxy, based on GaN, AN, InGaN, or
InN, and their ternary conpounds (Al GaN, In&N, etc.)
for exanple. The dissociation of the seed layer 5 and
t he donor 15 substrate 1 is effected by an operatlon
that exists in the |list which includes therm
treatnent, the application of nechanical stresses, and
chem cal attack, or a conbination of at |east two of
these operations. In the sanme nanner as in the
previ ous exanple, the usable 20 |layer 6 and the seed
| ayer 5 are then transferred onto a final support
substrate 7 in sapphire or including a material that
is on the list that includes silicon, copper, plastic
materials and glass. This transfer of the usable |ayer
6 and the seed layer 5 25 onto the final support
substrate 7 is effected by attachnment, with this
attachnment bei ng achi eved by the use of an attachnent
| ayer that exists in the |list which includes the
insulating layers (Si02, Si3N4, etc.), the organic
| ayers (the polyimdes, etc.), the netal |ayers such
as the palladium30 silicide Pd2Si and tungsten
sui cide Wsi 2, and the sealing materials (Si Au , Pdln,
etc.). The final support substrate 7, the seed
| ayer 5 and the usable layer 6 are then detached by
any appropriate neans, at the level of the attachnment
| ayer 4, fromthe receiving



35 support 3, which can advant ageously be recycl ed.
WO 2007/ 071772PCT/ EP2006/ 070109 14 Finally, it
is quite obvious that the exanples which have just
been described are not limting in any way regarding
the areas of application of the invention. 15 CLAI NS
1. A nethod for the manufactlire of substrates, in
particular for the optical, electronic or
ggﬁﬁgelectronic areas, that includes at |east the
owi ng st ages: transfer of a seed |ayer (5)

1. ont %rﬁzl% c?ﬂﬂ){érﬂ %%BFLOJfE t!sﬁgtes icﬁ f&ﬁﬁ%’op‘ﬂéal %le’éﬁ%ycﬁ
oplo@¥&fo a8 MR inkI s SERES! YSlbwi tage% aracterised

that the thermal coefficient of expansion of the

I €C QiaNdf&}Qf £ 5B Riybr (6yontd Srebd@id dupgtht (8)0 afd ety bk Li¥able layer (6)
on@iRadcd laldras), dhaiclehst irthatQi@athdringl coefticient ofesxpaigivh 6fth@deceiving
supgoet (B)Ssibérdicd! ayee slighth) greaderdhanities thérerheEflicet bfaxpangiat oighe usable
layex(gamsd on of the seed layer (5) is equal to the

thermal coefficient of expansion of the receivin
thesthigrpelqoeffigynt of expanaionet theeeed dyer (8l ingaualo diettrsnal gpetiqieat oh
e"&ans'@f’lafrt%t%ﬁe@?"f'%i’ﬁ’oﬁt ®hat the recel ving support (3) is

conposed of a materi al vvho e t her mal n(:toeffl ci ent
se

(3) f R&ng@ g%:%%}:gv‘gih E% ?31 cg? %erﬁlﬁl?egpanguon S 1;{06?-5 'nlgnfcl;s Sof the

clarms 1 to 2, characterised in

tha hfoSRESah B Shy bt b9 oHahBieGAR] itk SUPR
A di ai ch teli t ri5
bR thé nsef H%ﬁxp@o% Ahidib 5 1al't§at %'bnttq%ﬂ%j thﬁ‘incﬁub&tsn&{nt( )
getridhliuadl @ﬁcoﬁlcbrbl@@m'iaNgﬁHﬁ&iﬂ)hwn silicon carbide, GaN and

sapphl re. 4. A nmethod according to any of clainms 1 to
4.3, ohasaet Redrgifgloiafy biftaimd e scirariceadedaofiftaisd dnbaigalof
cotnhesitee etthd saedlayéri3}) is dentidatd thatalf the ceceiviag supbort (3¢

recei ving support (3). 5. A nethod according to any
5.0f & méthel dctadify toehnofaEiney 1 oédcharactetised in thatjitriedludeles stage for
thesgrplirationog! swéewmor eteftingondief irradiption fetleagsdo @ﬁtafémewmﬁﬁ
Sug@gﬁgyggnwpﬁeaa e PO 1VREE) IWARRUSPY® et ARHKEREOYP tergeeving

Iy corrposed of the seed layer (5) and t he usabl e

l ayel iiia cor 5 cga I'lenseg Qha\( C&l,tr a (1;1')’ 2)
D rder to
f g% ‘Rﬁi roTth } inclu ? §€§?s rélses the
E’@Fstr s, 8hd ﬁ‘né%%&ro%@ﬁ’é dtRbsdsn or er 0 per ormthe
det achment are chosen fromthe group that includes the
7.MEChaRLR@d acBdriif$ HMim bBarbBi8isERIn 16t (HRSEARg agdNed thdRYer to
pefib@Cthé O&ddhest iSb&HIBM the groupAhaeichaek dg et dhdgpstaus chemical
etchirgiami Btchiodtardestrer i sed in that the etching applied in
order to performthe detachnment is chosen fromthe
8.gr oupmethet accordihglthestzing b ychanagterjsed mdhay e droagiatiohanmiissian order to
pegioiohihe detaphohertticdhopr) figpn the argwrathat includes the use of a laser.

9. A method according to any of the preceding claims, characterised in that the seed layer
(5) is taken from a donor substrate (1) by thinning of the said substrate (1) after bringing into
contact with the receiving support (3).

10. A method according to any of the preceding claims, characterised in that the seed layer
{5) is taken from a donor substrate (1), by dissociating the seed layer (5) from the said donor
substrate (1) at the level of a previously brittled zone (2} .

11. A method according to claim 10, 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).



8. A nethod according to claimb5, characterised in
that the irradiation applied in order to performthe
detachnment is chosen fromthe group that includes the
use of a laser. 9. A nethod according to any of the
preceding claims, characterjsed in that the seed |ayer
(5) is taken fronta donor sifostrate (1) by thinning of
the said substrate (1) after bringing into contact

12WI t R nlt rth%cl %Ec%?dl tgg ﬁ@egrnts 1Q)?b)' 1 cI]er ctéisg@lh lﬂ%gthe dissociation of
theHeEPk el g {0 é&l%y%ﬁ 8hdiBtion that exists in the list
whigh %Eﬁ@és@ﬁénﬁﬁ@ebtﬁtehthtﬂé apgiEatise SiindcAdfal degseb,ant aliediical 4tRBR, or
a cambifdtoh oﬁaﬂteaitmiﬁtr(elé opdmtioo. ssoci ati ng the seed | ayer

(5) fromthe said donor substrate (1) at the |evel of
132 pRAestiod 2bgordiig tb hyed tre@reeedid) claims, Tharadterised in dicht the usable layer
(6)@od posdibim ¢hetseediryir (A) BOransfersadaotoarfinglsdpriorn stlvsiratet e

previously brittled zone (2) is created by inplanting
14at omireettmd@edoeting tatlgint tdechdtastsriseslimibatteg fmal supparid7)dnaisps A
magasipkteas [sendhaligt tha inclydes the saamiesdudr meledaly difgtlasticmeipraly, glass
a”fomb 16 12. A net hod accordlng to either of clains

, cha acteris d |n d|§ ciati 9

15 d\a te clai in p lnc udes a
mai [FI eelée‘,wnltté thggt%fclu s SI|ICO |{1mEk gi E?; % gc%gpgt

pera ex S whi ch

16' ncl un?&t?odta@ orJ(ng to"ahﬁ?ttc lig tcE he cl"f‘a‘?&%‘té @ﬁﬁh @3t AL usable layer (6)

t fox: g %Stranﬁ SRR ThEHal < bsti@le (A by attachment
conbl at| on o | east two of these operations. 13.

17A ”th‘&ﬁhdaag&)%nqj tB QiaiP12YarRleritditn PEARESHBEM& BlaBBeved by the
us€ BanatidBhestsdel @) thhrakists ethaissalhien ihaydee: thDihsudlifly layers such as
theDEI8 3, iabdiSi3N e Bemdt [dyepsesuch B9 the polyimaias frermaalliconterfaces, the sealing
laykrsrsath SSURIEBIWSis $ifst Petbe (7).  14. A method according
to claim 13, characterised in that the final support
18( 7) A methagcresprdingrta ey of glaimsHidtto 1% ceatactdrieed in dhat gtiygliires are buried
péttasgesntiae’ Beni conduct or rrat erials, the plastic

materl al s, glass and neta 15. A net hod. accord
19 g ¢ %Pwa%anfmha@f Ly Pg,t ﬁ ?F"P L %{ ;3Ft P Ot;]uggg;;
Iagafgtns Fi?ragryr a§$d| tm‘ﬁté ﬁal% él |e i OE ﬁ L,li)port %) d

R thal
d6§1€ Qé{f oﬁékﬁéifs@h thé Qee@ Weﬁ{ﬁ) |§ EcﬁiaﬁE th]a3hdnﬁall~5efﬂment of

exﬁ&@baeﬁt%nemgdupﬁdﬁtak) the usable layer (6) and

possibly the seed layer (5) is transferred onto the
20f i na& sustpROIctorSinpBtctamt €9, CMaradpyisad i fnahttve receivind Suppdit (3) is
cometsed df amatenadivhaye thermaal apafficieat of ekansiot ied tsbd' times thabef the
usgttelagar (@Aotiradypidabvaieldl @9&3€by the use of an attachnent

| ayer (8) that exists in the list which |ncludes t he
21j nsut wpstint 4c @P%t°§l§’&‘h19a§f ¢HB 28 qtsgractatja LE. heypged layer (5)
ang/op g el ortgg flidgs 2 malerig ) o s tté"ct‘@t P
Se elf'tﬁ'tfcé’ ar' feal T Rg ayers such as Pd2Si, Wsi 2,

SI Alﬁ E ralt]e cor§n ann E) ?aqn mgl graét ISQ(E]M tt%ft thglch]enmsal
cor]nﬁoehtﬁe ahe gch @)ﬂé th§, erc ﬁ 0@(3? buri-ed

ayer . strate In

23Par 1l Shliake Jc%rdlh&% HPLe c‘Faﬁ’rhs 18tb efét éhgré'c@rl% in that it includes a final
suF Rreebfele(Pnf wHicR e ushhidlaydriio) a2 BSesBly tHeRsd layer (8 isSRPekerred.
ayer (5) on a receiving support (3) and a usable

24 ay &l sibShatRicbrany REIMNDD chdigetsredin |ttaa}/thé fifd yupport (7) includes a
m&EaN Betiesr therkt ihat ihdiaks thb eerhibetdnsbr renebisi thé pladtic ofaterials, glass
anexeaisi on of the receiving support (3) is identical to

or slightly greater than the thermal coefficient of
25e X p ansibgiratedccertieg tesderh 4, Ichareqterised in thahthe fitmb syripeit francludes a
materest aigs emipe tist theldpiusies BliFopfoetIRILg: 8 PeppeTand s3PrnEe.
equal to the thermal coefficient of expansion of the
recei ving support (3). 20. A substrate according to
claim19, characterised in that the receiving support
(3) is conposed of a material whose thernal
coefficient of expansionis 1 to 1+61 tinmes that of
the usable layer (6), with a typical value of 0.2 for
E'. 21. A substrate according to claim19 or claim
20, characterised in that the seed | ayer (5) and/or



23. A substrate according to any of clains 19 to 22,
characterised in that it includes a final support
substrate (7) onto which the usable [ayer (6) and
possi bly the seed |layer (5) is transferred. 24. A
substrate according to claim 23, characterised in that
the final support (7) inclutfes a material that is on
the list that includes the senm conductor materials,

261 N€ AR A3t o LRI th e 29 AP S5, gﬁ&i’a&%e&@d if thatifle releiving support (3)
and B Fibdl Slport S A dieaidd irsaphiem 24, characterised in that

the final support (7) includes a material that is on
o7t he al §u§§traferé@éordliﬁb§tl) HRAES chinlsl $018, 26061aRRRtsEMin BhtG indhRBHET
att@heheMAYRNBY 18 attach the udbble Byt @) Shd pdstibig GeGEed IBger (8) obtb #eTBal
suphbrtantdtr®b (7)char act eri sed in that the receiving support

(3) and the final support (7) are created in sapphire.
2827. AAubsarbietacadtrdingalo claindd T gharagtesised imfhattheaatimshment taper 29 exists in
thedistwhightinniidessd in that it includes an attachment | ayer

(8) to attach the usable |layer (6) and possibly the

seed |thgiepuigtiny lagers euchige SOz Aapd Sidspport substrate (7).

28. A %gﬂg%fm%\'ﬁegﬁ%%gﬁcg@aFh?glotvmcteﬁai m 27, characteri sed

inth nt Viek: ( ' in the |ist
whi chatl %%adr&?é&e%t%%h ?sn%dﬁga‘&i%ﬁ'ﬁll)‘uaé@r ééhi'uch as Si 02 and
Si 3N4 the organic |layers, such as the polyimdes the
netallic interfaces the sealing |layers such as Pd2Si
Wi 2, Si Au, and Pdl n.



