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1 MULTI - PURPOSE METALLI C SEALING Field of the
invention and prior art The invention relates to the
field of assenbling 5 thin |ayers and substrates. In
particular, it is applicable to the production of
light-emtting di odes (LEDs) or |aser diodes (LDS)
with |layer transfer by netal bonding. The active
| ayers of LEDs ﬂﬂﬂmttﬁuﬁabgblﬁﬁThﬂL&EeséQLQﬁéen bl ue
or ultraviolet (constituted by GaN Al GalnN al | oys)
are usually grown epitaxially on sapphlre or S|C
smﬁsﬂﬁab&st@&e&nv%ﬁtlenaaaueprhae kEEE Journa
Sel ect n_Qua m_El ec onlcs 2002 4,
T. Mikaic ™ eEEﬁEOBrssﬂsﬁss i SpfFFFan%rPEE%WPSﬁPg
15haémi tleiyegsdiendestipsbrabPhgs Stat Sol (a) 180 (2000)
5, V. I " aN; ha nd_| r
RS tha"5e o Fa EPA 5P  Eokoo PR gr8Buction of

%ﬂﬂ gLl tiRg dﬂ@éesoﬂéﬁ@é)opryéEBQW'@G@dgﬁlﬁbpéﬂ wyth
Gaa§egrt&bﬁgkee bel lhe¥sl Bhagessentially grown
epltaxgﬁ%: on Ga or InP 20 _substrates as descri bed

for ex ctiye, faYPERECS oltFRSI 2nEnLRE| eRE BHITgpiRsthe
igreaamtbﬁuElemtumnr39181é20Qabn321tutéd E&reahebreanaInN

" h | nP ht
2ar B B OULNE 3 AR ot Bk ST L bR IR BbRT SR or sic
tﬁ@bﬁt5ﬁ9§ﬁcéﬁepv059rtEesmpﬂatttbe PEEENEtersaindn25
tbengakeax@@p§benlﬁosﬁghEhﬁnkléetkaﬁkssf0%83980950Mé5ﬁ

%lve ers by epitaxy. However rates’suc
as - stPredn oRe€§PFaPﬁ09ﬁ§F§IéntHPEPbéIBréiﬁra@?eltght

tB&lﬁﬁ&hgtdQBF@E”thQrfPH?E sesvl381b¢§ﬁg§@oot?b§@»rs

tt er (0] IS ation o e

¢ i ngusgaaﬁ Uﬁaﬁ LR ﬁEP% ?%??%n?naﬁﬂc Vo

eWbcﬂE|thb aonduetkayeys(pESSEbslbtyLDé eﬁ$tabhgshnnghe
od ri.ca a ck f 0

dg%.ﬁéec’%%%%% R A T e s

efiL L O¥Eg) Iﬁ@ﬁt?SS@BtEhélkngmﬂwma?P@taBEﬁb1Yt@ngGaAan@r Inp

tBQﬁQtEAEeEVEQSd@Ecr§H@§trEBESeQQﬂpiQe'incgﬂg'fﬁﬁE Journal

advant 8on5|$ts of
on Se cte Topics in Quantum Electronics 8 (2002) 321,

K. Streubel et al “High brightness AlGaInP light emitting

~diodes”. Said bulk substrates are selected principally

for their physical properties: lattice parameters and
thermal expansion coefficient suitable for the growth of
active layers by epitaxy.

However, substrates such as silicon or certain
metals would be preferable for the operation of the final
device because of their better thermal conductivity

(dissipation of the heat produced by the LED or LD in

- operation) and electrical conductivity (possibility of

establishing a good electrical contact over the back face
of the device opposite to the face used to extract the
emitted light).

One known way of benefiting from those two types of
substrates and their combined advantages consists of

growing the active layers of the device on the first type
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growm ng the active |layers of the device on the first
type 2 of substrate (sapphire, SiC or GaAs) then
transferring that prefabricated device, by netal
bonding, to a substrate adapted for the final steps
of its fabrication and in particular to its optinum
function. That transfer 5 can be divided up into two

C%Etb%%%t§%%%s sE%bwlrQOH@h@gorOEahE$ Eh@ﬁ|t§gﬂg@é£rgﬁg
active |a erS |taX|a %g meMﬂ on the initial

sG r&F@faPﬁéﬁaF@ﬁoﬁéwl&ﬁ 't PiPLePOnthBI) aker 2
Ishbsa&ht&eaah@teanfbechﬂbq@ena@s@té@@doﬁnltéofabri@atlon

St at t 795, .f §
R LR RRE FER e Gy DR L FRRCERor ¢ ThebAt ERpster ;
grew bkedavtidee M@yen$oatwercmetababoedepg fhatl bonding
t egh

T o S R e
15rpyyepnréb§s@ﬁgtéﬁltﬁ@bﬁﬁrﬁteh sbbst rarevasi a§ ahe

| agsek+hy |Ilun1nat|ng starting structure fromthe
back face The |nte rated interface rel eases the
thinla& @r LEE6m i P %pSFPar?HéPntEEHHPﬁEEelgescrlbed in

| Uniited BoaSEGrpangnstUsehuses7lcagprlSbﬁgeaampmetlab a

surface h r arent to the, 20.]1 aser.beam a
elaetihith banhban By Slhl Ont Eng0ipa8Fh EARLARE Soca

oﬁpygappltbatagnlaﬁ ilhvereeelinegueseappebrrding . beThant

oEe@ﬁhaanbngoas&ehe b@ya&sgk %%Na@@h%a%hg %%tegf %o on

sapphire. N.W Cheung et a use
SFSERIQ§18§SEHeoﬁnFﬁléﬁdSPHSFéaESnéraﬁ tke §FF§EtEhéﬂ

baagéroaeﬁayanOOa ShgoﬁneﬂéalsHbﬁbt@h@eaﬁsgﬂﬁ Thger, by
st tln re,substrate was detac a

eokPAt 8 POS A AP "EE Uk FE LRSU) FOBI BiF; tace. The
ndébanteglracebeasteofaca relleasabl ehsubsinaleybecfinee its

OEugFSFQOOE Cheehﬁ§5ué01§tﬁ§mgkad EHf%EQEtlhg ?Eyugéures

orne oes not constit
tﬁ@mEEBSPPghﬁn ephgﬁa&n§Wﬁfﬁéan§hﬁbr1ﬁehﬁ@nﬁgarﬁ@t to the

lmhbé§|béﬁﬂpgha acem§b§ttﬁanﬂ§apaeleﬁgttabsskag the laser
g Edlng ﬁr g% hem cal _etch |ng or a

C Hati ORS }&5ﬁtgﬁpnﬁﬁn5hls technique appears to
be that of detachlng a thin layer of GaN epitaxially

grown on gapphire.
N.W. Cheung et al (US-A-6 335 263) used a stack

based on In and Pd to bond an LED structure based on GaN

to a Si or GaAs substrate at 200°C. The starting
sapphire substrate was detached by laser separation.

Said Pd-In stack is unsuitable for mechanical release of

a releasable substrate because of its poor mechanical
strength., Further, the PdIn; layer formed does not
constitute a good mirror for the LED light.

Other known means for removing the initial support

. consist of mechanical thinning (grinding or lapping) ox

chemical etching or a combination of mechanical thinning
with chemical etching. Said methods remove the initial

support but destroy it at the same time.
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35 with chem cal etching. Said nethods renobve the
initial support but destroy it at the sanme tine. 3
Mechanical thinning is particularly difficult with
fragile substrates such as GaAs, and of |ong duration
with hard substrates such as SiC, GaN, A1lN or
sapphire. Chemical attack is also of |ong duration

and ||Mbbﬂ@n&@a§ su@ﬁh&ageisf9arﬁ@bama§1§0hutfgaui@nw1th
% ﬁXIS mhlch can selectlvelé St ihe SHggort
ahd3HOt St RECSEERVES PHGEr 85cfRPaxi aPflyO4r dRRIt REFRbHOD
Gaﬂshahdrﬁlsabetabﬂestsubheaenbycexaﬁmlealnfoﬁnsapphlre

u rt.in_th case Select e che
e?@%hﬁ cal ngﬁgk QE i%ﬁ a%dlggg ﬁu ap§L§%§1 gd to
béubﬁp§§§ebléorAyhanhexaﬁpﬂstlmnSﬂaeubendéteahstseehlch

tasnaggn%belveu&e@teHO¥ﬁé gaggoee éﬂ§nnaklexet9%995éy

out net al bond |ng D structure ased
ok2EgAS epigaxgpl Mbgrpyﬁeth¢ﬁéonn|tﬁaﬁscﬁpé Si are almost

Suh&tbﬁl% e&dﬁ@@@ée?ﬁ|?n15nﬁhﬁﬁlcéhb o@tgmﬁdth§QUste.
e recyc n case S .
R e e ng 8 erE ™ oont opmpphize
byppphersVisuhk EmpbsanbéeEpltaxy Co (described in
US'A'6AgSZBS %amgﬁgr ﬁxgngﬁﬁe%aQtAgﬁ égggo¥h$a§ry§gge

on e

for metal 20 Agai
oSﬂFﬁﬂzébogébnéﬁ?@aﬁnyAuﬁg pheoyi APt Farryubst raeeahas

rgaamgﬁ byrchegbeabrebshing. stkﬁ&%ﬁ?étbggé& BAt€8Bks to a
g§33760 di s Ioses a met hod of produci ng LEDs on

Ftatsubst ﬁténﬁﬁﬁéﬁ Gﬁéspavbﬁarﬁ§ereﬁﬁbéﬁquently
duhemgcahéynetbhdd Peopbaedo2SheekeagtDgdnehhodst case as

i agl he hing (destruction of the initia
sggpggg)beg E]%? O?%?'GaAs and Si, but not for SiC
GaN orIQamphhpés fpaséabrépatatgohEDEi devetiopedaby the

tﬁ@@%@@r9RBF§91éBP§b565§¥SESh(ééséﬁEBQEr§n éﬁdﬁ—a 287 882,

unsui tab orts
déSEr PEEUPLR) ¢ hap aéBanéh%OYnﬁﬁﬁf§sadef05rﬁaueédb@%dlng

t hgadel i ¥Bel A¥ERBAPWAE nbe 3PREME3LHORCBhohNBally, as the
initial substrate was removed by chemical etching.
International patent WO-A-02/33760 discloses a |
method of producing LEDs on a composSite substrate which
is partially removed during the method. Proposed
releasing methods include:
¢ chemical etching (destruction of the initial
support), suitable for GaAs and Si, but not for
SiC, GaN or sapphire;

¢ laser separation, limited to a transparent
substrate such as sapphire, and unsuitable for
81, SiC supports.

In the method described in that document, motifs are
produced in the active layers prior to application of the
final support. That step for producing motifs by a
combination of photolithography and etching is complex,
expensive and renders the structure ensemble weak. In

the case, not envisaged in that document, of mechanical
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final support. That step for producing notifs by a 35
conbi nation of photolithography and etching is

conpl ex, expensive and renders the structure ensenble
weak. In the case, not envisaged in that docunent, of
mechani cal 4 release of the initial support, the
active layers cut into notifs would be a prine

F yilWeseZ OFe chEha nieligas guppehrt i ens REeR9sedalBrs cut
VE)A-02/§$760 ar%§t2%§ not . universal (no release

sdiftd Gied® g oft EF 1SN FURGUTS FRBRpensfgereiease

( reedytliiong camporieyl he mmvmsaged3whyhaae Sﬁnshhbe

S I d l_aser, separati.on) ...further

e TR 2 e Pl SR G 2R by plBBPres) . and not
stingepene1vsr dpssedlbogages thdynbei taviended wheh a
a%%@&%i&%y%ﬁ%pd@%a%emﬁgeﬁuEyhgéfeﬁrggpggggggﬁ?;akﬁgther,

di sCl oses the presence of _a allic mrror [ayer
eASHPRG Cellectrlicege d6negctuderokeyvERe REPPr eaBtreAsure
afpropaleerd beckuet tdief hdshol ebngart 8hs hBtOvEhEayers
a%%gmg | ayers of the LED. A further known neans for
removi'ng the initial 15 substrate consists of

‘mechanFoakhyrr etbasi dgctihentstiiaot discposdacede byresence

SRl axhial 919W 110058 181,8358RLE, 1 AUPBILAES: oL Coofleact .
substrate formed from a uppor? and-a thih Fayer

wERKIEY eddh&Fi Pgechetérps Seeetakenypeslinitrdidfvabpe of
sulkghnat encearnbe senyi-saggderborsexanpt gnof 20 the

type des%rlbgd in French patents FR-A-2 823 599 or
FR- A- 25869%868¢F FRIVaPprBaChOT nEERSYivdt Fhg tReti’e
o%p&stebfas&bheistaibEﬁhe&hQﬁ&ba&Q¥ Eﬁlégbgﬁ@vﬁh¥

unL.yer as_regaras.the_.nature of t Initia
SUELF AT E AR AP e PV nEP LA SEOULBpGR: =1 6ohgasable

r eepeltedtaf t ér. erekeasbstirties fnoteli Airbeda topport and a

t [ ase W a
e e e e etk Bat cEfpse of
et EHEGS 2RI EeFUbEbEREERN§aRhBeasnVEapader EOFr BKRpRARe Of

| Bhel @ psuppeEt-ibkAeihaktehchapabent8cyrl gd2apdzused or
3% a qana%mg éeleasable substrate for epitaxia

g § r, the stresses inherent to nechanica

rel eas®het approach, necessitating the use of a releasable

initial substrate, is relatively universal as regards the
nature of the initial substrate and allows the initial
support to be recycled after release. It is not limited
to transparent substrates (as is the case with laser
separation) or to materials that can be chemically
etched. After separating the active layers from the
initial support, the latter can be recycled and used
again as a releasable substrate for epitaxial growth.
However, the stresses inherent to mechanical release of
the starting substrate require a strong bond between the
active layers and the final substrate to prevent a
fracture from occurring.

Thus, there is a problem with providing a method of
producing a thin layer on a final substrate from a

starting substrate which allows the latter to be recycled
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the starting substrate require a strong bond between
the active layers and the final substrate to prevent
a fracture fromoccurring. 35 Thus, there is a problem
wi th providing a nethod of pr®ducing a thin |ayer on
a final substrate froma starting substrate which
allows the latter to be recycled 5 (regardl ess of the

r Zﬂtﬂérg%)rdl%sd'dft e RN a.\gz\‘je%t ryct 'd‘i%t TRchan ke ructive

ease Regardlng t he ice i'tself, there is
AR AFado TedGA@ichat i on of Iayers bet ween the final

substr&E@a&@dn@h%he5d%&hb%e1&%%&E§ Fﬂ%k@?lbh@urrently no
ca ectivit

pro &s of c_con opt |

DS aG B) s s Shdisert ey T ko ChELRANFOAPd the

starcgrigteh .l aiesd dsorimopft Heheriopeantiieen cfOchmia tbohshct,

%ﬁﬁgﬂc 1 B2 £10ERN 90, ROV RS TR NG 6 0L 1RRgduUCT NG
ayer of Sondut F°6
téVﬂéﬁh@@dVﬁé“mamﬁaHQ@@dtﬁ&ﬂ@ngébnprlS|ng

forn1ng said | ayer of sem conductor material on a

su port ternmed the initial support; 15 assenbling

s Tea e Bvd ISR tioRal  substrate by net al
bondu ngn an*ﬁdlira:m aabbwT:ﬁep&éatlmlgntﬁeni pikbiraiesupp@éthod
Laln e |n|t|a or.t onp
| o5t . 2, 1 3 whren PREShAERT BpERRiAL on
s@nﬁ@@@@uﬁﬁgrtmam@dlahel§1nhdrﬁ@bﬁtQHEEerabmyrbylng
epi taxye @Bdndn E@H‘gggb?gggoggmicgﬂgubﬁbg'ﬂgterlal on a

support is ter releas ecause o pr ésence
of a meakSPﬁP@FFaéérﬁéﬁmééﬁ fRatiajyePuBPOSEN conduct or

materi al aBdekbeiAgcBandcahifuUPRQEL- aR@ Metal £baadi ng

can assenbl he thin | aye nd the final substrate,
and is bo?HEE%FF|8| ti§¥ﬁécﬁﬁﬁﬁéﬁﬁk strong and

conpat il eewhthisabligqeephraepagatheninitihe suppkrt from
interface d e bonding interface w thout
destroylngﬁ?heﬂghlﬁgg%gsupport 30 Metal bonding is

achi evé@eudnagialssupkost kcappréses at least one surface

film on which the thin layer of semiconductor material is
formed, preferably by epitaxy, and a mechanical support.
The initial support is termed releasable because of the
presence of a weak interface between the layer of
semiconductor material and the mechanical support.

Metal bonding can assemble the thin layer and the
final substrate, and is both sufficiently mechanically
strong and compatible with subsequent separation of the
weak interface and not at the bonding interface without
destroying the initial support.

Metal bonding is achieved using a stack of layers
comprising at least one ohmic contact layer formed
directly on the epitaxially grown layer of semiconductor
material, a reflective layer and a layer based on gold ox
aluminium. The reflecting layer (mirror) is preferably

based on silver, aluminium, rhodium, platinum or gold.
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conprising at | east one ohm c contact |ayer forned
directly on the epitaxially grown | ayer of

sem conductor material, a reflective |layer and a
| ayer based on gold or alumngum The reflecting

.layer (mrror) is preferably 35 based on silver,

al um nium rhodium platinumor gold. 6 A suppl enental

| ayer @?%ﬁﬁﬁT&d@%t@ﬂoﬂ%Q%g'E%nﬁ%ﬂs@sbe pPfAURHOR s act as
barrjer referab :ﬁh ased on tungst en,

ti% &hi i Iaaﬁerpl athithdm Srefareklymbagedaen tungsten,
b‘mldﬂd?ﬁtﬁran e @i, € b 1o i RE: &amtaqluhﬂ c5 dep03| t

artl on.the thin |aye d on th .
Pr el ” Ueed: SeB il e Shekieh: ebniheShasferashic
s Wisgtasdtte rairtd y donuhect iore t$igbstriat 8 ageat eddnipblrtdy on the
flé Of SiddGare After depositing the metal , assenbly
of

e thin 10 ayer and the final gl)port conprises a
step f hebfingilngubshaader tatebet & Bé lBepdegubitsate or a

CIrRRictARd hedlsthizeat Rited ifer @9 %lq'fht 8¢t isq 1Rbase
aIonln the silicgon suG%Iel ed b the fipnal sup Eort

and thé §8|rdd8P°§|lG&Pﬁ| dB558iy e@°58™P4 Yt REN tREy EPLR
aﬂjheasbn@htmhefhawers@@pﬁ@ﬁleom@udbee kSSﬁ&beEbalbrlnglng

%hf%&g% c%% %f ?h %?n%hdAhn§o ro% peg% gFeatment

ani caI streng et al
métoa s I%W§Cén§u péssgoed 1tolyemaltheaﬁd lek:@ut spaltied by

cenductinan heppess %E%.E%%aboiubékrgﬁﬁmQBQu tBEgBPEEed as

| ayer .of _sem conductor materi al ani
sép&h&ﬂ SRYSFe Bt SRS R 5§§eﬂfﬁwrb9f ﬁ@fnalcoﬁéﬁéﬂlﬁﬁ
C@imfdxﬁ.%& .Sepakaficamatliond ofthauweak orl Atieghageovides the

initi resent. Ina ordance with_one feature of

t RS SR ot 5 T BB B oG Mteds PEPdet the thi n

| ayer iI‘heaBtaﬁkAb@atneXaY[lliy:PlalyeAls eatuxeyl aphNdakheymal
'%ﬂ&“éﬁ%é%rledﬁ ce %u%@q n t%e ¥E%alnéﬁggkgate and

al’ so concerns an erne W%egrtrate conpri
st ciia dadex ptfn @em_\gc@md@ﬁt@r gettiecdnduct or

”ater|@hecﬂgaﬁﬁhggai'%e@a@ﬁ%@bnbgeg @91%@%@nﬁ assembly by
I%&%& %o%%?n%ug%%;%&%e%ageggggt1gnug%ong the weak
interface initially present.

In accordance with one feature of the invention, the
semiconductor material of the thin layer is an
Al Ga) x-yInyP or Al,Gaj x.,In,N alloy in which 0 £ x £ 1 and
0 £y £ 1.

The invention also concerns an intermediate
‘substrate comprising a substrate and a thin layer of a
gsemiconductor material connected via a metal bond.

Said intermediate substrate can then be used for the
fabrication of a variety of components and in a variety
of manners, in particular for the production
optoelectronic devices such ags LEDs, laser diodes, solar
cells or photoreceptors.

In particular, contact pins can be formed on the
thin layer of semiconductor material after the mechanical

separation step. Said pins can be transparent and/or not
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fabrication of a variety of conponents and in a
variety of manners, in particular for the production
opt oel ectroni c devi ces such as LEDs, |aser diodes,
solar cells or photoreceptorsy; 35 In particular,
contact pins can be forned.on the thin |ayer of
sem conductor material after the mechanica
SR 1M Shflr SAE RIS SR L 1LHANSRAT SRRk Lor
not 7 cover the entire surface of | ayer o#
sdASOndict or  naterial . Brief descrlptlon of the
figures 5 Figures 1A to 1F describe steps in an
n atlan .of t |nv tion. Detailed description

rﬁﬁ) R R %ﬁﬁgﬁt S%n  An i npl enentati on

of theEnguﬂHS(ﬁﬂ\Md ﬂFh@WSbEl@EVSMepbOiwdhh lepérapraeation

t Q,fF iy eﬁwlé%i%an An exanple of an initial

substrate I1's shown in Figure 1A Said substrate is
rel easabl e in-type and conprises a surface film 102

agid g 12 Eﬂeﬁi&iﬁgfﬂl d0lof QR @XleRl:ai @Wish o FCRRREGhedntion
toits support 101 vi,a a ak 15 interface or buried

zone. THi S99 §FF§€§l°%h t@&nlﬁgenFéP@a§éal now be given
medidniredldnendes tde Fignatked 1oy toeflgr.ence nuneral 103.

It allq destructi rel ease. 0 Lhe subs te.

Sai d Wieg%ﬁl %égﬁlgé lPOFleiaﬁﬁng F 1578hotn"in

i Fpicameatlifon éﬁiﬁbﬁﬁ@sawaaﬁonscr@@e@6691351de5ypebedd

fkam%gS%éa%p@%rﬂd%nglﬁmz1@§1a%§%n%r as’ A— 98§g158§9r

or hy paragsification as describe
0P BHY 2 %6t e GHOHE bh o FOIEE Sieth EoAEFoFUBPOEhe 101 via a weak

hyiditepttiddec diatoua edandniche m&@hagﬁéﬂacbhewﬁuehaesﬁ be

ontact at .the zon as des bed in FR-A-2
625185 s eiaYe 28" SkraRmeRe by e tPachre fgneral
bé03depd$1Eédxamenb@sd@samuék@abnNeﬂ¢peeabﬁoyhe thestrate.

surface,;la r 1 Leherab i.C or
sapphl%e gf 2k Qﬁp r@ %s'lkggoﬁ% 'F§?ﬁ
aéﬁ%@@qt@$é#§1éﬁél@@g@dOIOﬁtAméalﬁPEFysé rat. deicgkrdbed, for

t heasipileacarl ayem-ixs 63Q RFef er-akby Al er ged breM GaAs,,

SES%B81 1cat15%|a€: %%%rlbed in EP-A-0 925 888, or by
molecular bonding with control of the hydrophilic nature
and the roughness of the surfaces in contact at the weak
zone, as described in FR-A-2 823 599,

In the case in which the active layers to be
depcsited are based on AlGalnN-type alloys, the surface
layer 102 is preferably a layer of SiC or sapphire or 8i,
AIN or GaN. In contrast, if the active layers are based
on AlGalnP-type materials, the surface layer is
preferably formed from GalAs, Si or InP. 1In all cases,
the surface layer is preferably monocrystalline.

After applying the active layers 104 by epitaxial
growth, a first series of metallic deposits 105 is
produced on the top of the active layers (Figure 1B).
This first metallic stack can optionally be divided into

a plurality of thin films of different natures.
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the surface |ayer is preferably nonocrystalline. After
applying the active layers 104 by epitaxial growh, a
first series of metallic deposits 105 is produced on
the top of the active layers (&igure 1B). 35 This
first nmetallic stack can optionally be divided into a
plurality of thin filnms of different natures. 8 The

netal h%%eh@@bHGQ%b%ﬂ @1%%%%§SIJE@E%DE%%ta%EEKethe active
ﬁ]ers is, for exanple, a very thin layer (wth _

S'n G¥e FPEGASr RaNGHY ehithipYes 5UlﬁFﬂ af or
ewwmﬂes@]iw m@ b@ﬂ@egqodlam@rca(lnmadlﬁ@smnnm for

SR lcror B et sl BTy al Crbecon: dkeving
ré8ﬁ§ﬂan@®ﬂ gadamhrgxampngadtf wtité kastsamnbmadhayer of
%H%pQ%%k;%EQQVQyIQQ'%yq?ggagfnﬁg%t %%%@%Eaﬁggé As an

preferably the stac
ofeXlsg” Ay thef 1apg Rewdver laver QSpCPylgél@,Agd by P-

ZihAye, GAN,PaHer cBrkRlctt ¥R@ iGOoRLack wouldche suktable.
EStab||Shl§%s Qod ohm c ontact on the active |l ayers

R&af 1eYEdt PEnftarf8r "Bhpl i £&ti on
oﬁcmhaeahnu¢ aenpacypbawams aadznﬂmur EQ/PheoneTaVPt type

%ggt%%tSM%eldl%eAgQX%aLH% ohg ¢ a%% el aysh. Lhe.
ective | a & gnd " g
pﬂ@ﬂéﬁ&@l?nbé da@ﬁlVAglaybrsoﬂORhmb peodusetatﬁ1heet

| B r@aSReGkN alftce@gla%l&%taléi otfh%h\él Bhﬁwbol:SthBE'/ Phyer
bl ue and/ or or to produ ge

a M PEHOtn & E@c?@&ﬁl @ﬁpgﬁnguéﬁeﬁs 20 yeIIOM/and/or
orangeAbndéOEhéedhamd/abnthetlm&yakedtheEB@EDQtﬂQv@nlayer

3SR SORal B 0 08 L, SELYELVEL

naure &o pM@dueEIecmuveokayara(bpec@xaﬁpkeglohnsuch as

TN R R s e ke %%M)Ag, Al,

en a mrror consti
tﬁ@ RET EF&r trapEpducked BEAGTrdeposi ﬁ@écmailhéeglon such as

coRiIBW BYidgbyt B%aﬁ@@ ﬁndQBErt aghy ané/glrf EHé' ORrparLier
can al o be estgglls ed tolimt the diffusion of

PRFPRATEI SRohPS FOTRFESIPRECKCFPPEELLULLRG the last

active layer, it may be that the ohmic contact is of the
same nature as the reflective layver (for example: ohmic
contact on p-GaAs constituted by zinc then gold (Zn/Au),
then a mirror constituted by gold (Au}, the mirror layer
then being deposited in the continuity of the ohmic
contacg) .

A diffusion barrier can alsc be established to limit
the diffusion of metallic elements towards the active
layers. Without taking this precaution, such an unwanted
diffusion phenomenon would result in reducing the service
life of the components produced. The barrier can be
placed directly above the mirror deposited during the
previous step, or it can be integrated into the ochmic
contact 1f it is wery thin. It is preferably based on W,
Ti, Cr, Pt or Ta (pure and/or nitrided phase such as TiN,
WN, ete). |
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30 layers. Wthout taking this precaution, such an
unwanted diffusion phenonenon would result in

reducing the service life of the conmponents produced.

The barrier can be placed dirgctly above the mrror
deposited during the previous step, or it can be
integrated into the ohmc 35 contact if it is very

thin. ipd $Re8f %rt%k& Y g%%%%ﬁh\%n E:e tQi:mH%t%El ]-5? a

(pure and/or nitrid se suc N,
TRE YR &L lsiwicie @éﬁ@m @@ HR9h e NEBERYN &t éayw éased on
| ayard aldowinghistifengd bondlng nanely a | ayer based on

| d | A f th
I ot &L Fgatien Wl 8 A hagh1oGLpeRa oL TBE kay, pe
1@@5ﬂﬂﬁﬂf&ﬁﬁh&p fam&ﬂlwwp@@rtbyoglIp&eﬁerablbycanstltuted
I
P T R 8 ORI cubld B8R coakllllwich

t #5099 - for exanpl e) can then be directly 10 applied

to thedeoxindized suEf age ef tﬂ%tE'aakh§HREQEE b8 the
ensure good adhésion and thus gQ nmechani cal

béiRdidor TR 5oy Pﬁema;f@ff &Fawl& ( GRRaFdRPnPENPicsRtLY
tiaypﬂﬁe@akkythbed@@&ﬂﬁu@@d.wm&ﬁaaeVbemmhe fehalll sGpport to
bond Z% Th%_%%%%%% of _the.netalli.c de

ed 1o endsuré-o nﬁgd @ glggpglcaF 88%F§%t%eh?ﬁlor
tﬁefMHﬁﬂennkﬂmwiC¢D@olﬁhdomeﬁﬂ@mlmsuméncanu@hebyfanally

lahending stiem a(Eﬁ%%r%ol £d4R i RILWALER thegh@”nature

netalllzed supports are brought into contact an

b&fdddra Gedadh 16t Heposfise 1o%arkpsl 6<Becirht tef casHesgt ohmic
t ree._%tdmtcatlh donRY-th e igar fihed f&QaQUbup@oatc qitr.ol | ed

t t, at h t d

e nan B e T L el BE B Bepany Bondhaor aper
suigure arlh prefiealkbiny dhondked thy tle¢afldrimetl euppolta are
L&%@}g;& Rhase ,cc%l% XA @%eél ot he goldyean be .

t hat STat i ons A nt t'o one or other of
255aP ey @pfo rdtls‘lt e asibisiago rtr@laftfn@@tn GhBitomathbef |Cﬁa‘Pfled

SWRROM HEphirdi8le eeaidpeh@d (% cslunr 1B@%ENGtaosphere,
depO%lt 2 u%der dgé%a%g%gﬁcgéesg%&%ctgcrégh%Br%%nghggbond
The two supports are preferably bonded by the formation
of a eutectic phase, for example Au-Si (the gold can be
that of the metallizations adjacent to one or other of

the supports, the silicon diffusing from the final
support 107 entirely constituted by Si or having a
deposit of 8i at its surface). Eutectic Al-Si bonding
can also be used, for example, despite the high
temperature required: Teucectic (A1-Si) = 580°C > Teutectic
(Au-Si) = 363°C, and also by taking care that the
surfaces coated with aluminium do not oxidize before
coming into contact.

The initial support 101 can then be detached, in
particular mechanically (Figure 1iD): the releasable
substrate is released at the weak interface 103. The
initial support is not destroyed and thus can be recycled

to act again as a base for a new releasable substrate. &A
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can al so be used, for exanple, despite the high

tenperature required: Teutectic (A -Si) = 580C >

Teutectic 30 (Au-Si) = 363C, and al so by taking care

that the surfaces coated witRhgal um nium do not

oxi di ze before comng into contact. The initial

support 101 can then be detached, in particular

m%ﬁ"@i"@r@@d ¥e ol q_"e]l@aset %nsqls%%s %kfl §ncIBaBls IE_qr al €hin
re| eased at the weak Interface ﬁé initia

s ats thet viRddt reed fand ﬁ%éve@—aln the Aedfdipddsupgort

zi\@tnda@aisw aag-.l?zeba%@fe‘ﬂy | a UMW %'h%at%%@e% sS @l&%gaaebléde, a

referre ormof re i,sts_of introducing a
R S s o R TSIt Ao HerMeBd HE FHECFERce
saﬁﬁortTh&ndehEJQQKmmedhspeb@ adrdetethystr ges of fluid
SWfﬁéy ade, é%rgggyg %%%%QIe% preferentlally

along the i nterface 5 € dpenl g can al so be
assi st éd fmyr tagretfogm pifulréle@sﬁeppn@rlsc@r pbskpplygasg a

'\Mﬂéﬂélﬁg‘fbrc% fyr tehher EQE@E%Eer@EQQ%%lﬁ%n§E§E§ 8bnding,

a in tensile force to the structure oW n
iR Ly B 5P aseenie by CheegraisEyBhg Lnitial
di igmimnglthEtM@'Eﬂ@b11QU®@Dﬂ@rhsﬁhgwgkﬁgsfaﬁalvacuum

%% Qrt,.using grips and vacuum aspiration. Prior to
relea

sing, “cheni cal cleaning (HF acid, aqua regia
solutlﬁﬁlogtﬁp,r@éﬁabengsedhEmlﬁaélblEanengnéHHaattél aqua

0p@R; AT 5 1D F Q) 0@%%9 relgase. by Eblghégggﬁggg as

the starting surface’for epitaxial grow
oPECHRRLCH 1a BSFEGN of the active layers 104 can be

renDVe@oQioWﬁﬁglQ@He&%@haﬁhéaklmﬁ|ﬂ@hlﬁge@raBYthe startlng
c enlcw tChlnﬂ to.afilmo

g B2 To L RS B0 SofTREE 958 BPLHOHG L LEdapPEAELGR OF
th@eme@nNEylaWeuﬁtemﬂabancbaskemUVEdgbyhehémhna192

| el E&h&%al”%r h 1%'9;)% hard b@:ﬁaﬁzﬁrﬁhﬁ%éls%%Ehﬁﬁgﬁ%ﬁﬂgable

This “etc
ept axitallly ofr GaksacBive bary@ﬁ-gsmaoatt:blbs Pri impdbeas

AR tichli eMadicale cSURS! takemhg o2REF Bedrbpatigag be
constituting the film 102, including inert and hard
materials such as GaN, SiC, sapphire, ALN, etc). This
etching step allows the epitaxially grown active layers
104 to be trimmed.

An intermediate substrate is obtained that can be
used for the fabrication of LEDs or LDs or for solar
cells or for photoreceptors. Thig product (Figure 1E) is
interesting per se as it allows the fabrication of a
variety of components in a variety of manners.

To produce components, one possible route consists
of depositing an ohmic contact 108 on the face free of
active layers (Figure 1F). If the semiconductor 104
denuded by etching is n-type GaN, the contact is
preferably a Ti/Al stack or a transparent oxide conductor
(for example: InyOi: Sn, alloys of Zn0 and In,03).
However, if the semiconductor is n-type GalAs, the contact

is preferably a AuGe/Au stack. The face on which said
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used for the fabrication of LEDs or LDs or for solar
cells or for photoreceptors. This product (Figure 1E)
is interesting per se as it allows the fabrication of
a variety of conponents in aijmariety of manners. 30
To produce conponents, one possible route consists of
depositing an ohm c contact 108 on the face free of

ackdyeadayps Sdégﬁb@ﬂf&l 1 .cdd tdhe sesd condudiomgl Qe 1ight
denugde %q?y etch |n is n-type GaN, the contact |S

prEfer Bt you Fie O‘%Q%@Ptoraraitsr%n%}b%\rfé?ﬁ 54 de preferably
Cdmwmﬁﬁﬂréﬁt(éﬁmﬁﬁKmMﬁéindmZQﬁﬁzﬁmﬁiﬁﬂUM@b(ﬁtﬁﬁaae

and In t he .sem conduct or

AT e TR sl fnd R SRCUELS Al
face on®whiteh Jsmtdwﬂll worcact 1%l degwssifced ap&ttabraaﬂace
for extraﬁfa&ﬂ h%aﬂl'éﬂ‘t xttt %r%b%et eGP %%%gv%r,]dis

so the contact I's pre era t ranspar ent a oed
not coat tHY eRGtrEYasH faélfjet 78t RS LfSyEdieged

abO\éef has rﬁ@j}yarﬂdﬁéﬂn&@ﬁ%.se iiettéhaléaﬂatﬂyalty@%pmr budPbrt,
expensi ve M1 IS dattr RN AT (RIETC A Ba CPdcgErBn ie
nmechani calinelsadd edetal pds sary drypeamﬂaesuupmrcm,lng is very
i ncl udi ngel%a%a:h?N ]ﬂ‘e%rac\@@n t%%e@ J.a(:it %l&

i npossi bl | asma or beam &t I'ng 1 ve y
| engt hy. DEdeieg ltliye q%uqqtalllsrumttmﬁip@alew i s

not i m t ethdeaitnaNSRY Y cHBRIRIdAhS 1A 1irs -Le qaser
with lift-off Iaser separatl on, nor. to materials

reacting tERHEHICA: PPhatadrEeniR ks Teagkiver §81 chrpical
i nexpensi \Eﬂ:tafcﬂdﬁa&e: neanrs unithe Hif feieihei@etlsive

| ayers usq_,d a}:}e all _of the desired properties:

ensuring boetlh "Fiii¢ti ons  of ohnic contact and a
mrror, *establdidfienprdoodt2d tisermm weeddbetvieoaldndf the

el ectri Caldéﬁ%&f%dr%er@ﬁte%e%ﬂgq %%@tﬁa %@1@ El&?lctlons

active layers wt | osi ng pertormance due
uncont r ol 19d U KB 2 Ghh Sichen &1 hieg eﬁ@@aﬂoémshlng good

mechani caltghavi Jonduction and electrical conduction
between the support and the active layers without
losing performance due to uncoantrolled diffusion
pheﬁomena, and excellent mechanical behavior
because strong materials are selected.
Some particular examples of implementations of the

invention will now be given.

EXAMPLE 1l: production of LEDs emitting in the blue-UV and
based on AlGaInN

The releasable substrate used in this example wasg
compeosed of a support 101 formed from polycrystalline SicC
or silicon and a surface epitaxially grown layer 102
formed from 6H-SiC. Between these two portions were a
buried layer of oxide and the releasable interface 103.
The active layer based on GalN and AlGaInN alloys were
epitaxially applied to f£ilm 102. The metal deposits 105

were then successively deposited on the active layers:
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because strong materials are selected. 25 Sone
particul ar exanples of inplenentations of the
invention will now be given. EXAMPLE 1: production of
LEDs emtting in the blue-Uv and based on Al Gal nN 30
The rel easabl e substrate used in this exanple was
conposed of a support 101 forned from pol ycrystalline
Si C or s&i hicotrantreseuinf 368 epitaXicdlikkngtewsg hayer ohmic
102 forned from 6H—S|& Bet ween these two portions
were a bGAEGdtayér Pofr-28%itde and the rel easabl e

i nt er f ace PHO3 . as35bliFiasdet warkdyer; based on GaN and
Al Gal n aIon re i.t axi al_| applled to film 102.
The netN:elI @epi‘s&t%s ff? wer S HReR ‘successi vely

deposi ttd 2on theer &emicdiec ayers: 12 N (thickness 5

g?? + AL (Y KRRSS iR Mk fqagﬁcsu%%%k%cﬁoﬁow@s ?!@ ared

. as diffusion barrier; : formn

Loy e ¥tc Bsh gt ime thYe“?&‘ﬁ’é? tqfwéhEa fﬂlrl@w\fl@apport
1Q[7eﬁ1ﬂ81_1m5&;ﬁ_afrﬁi for eutectic bonding by rreans of the
fol |l owi ng hl ckﬁess 5 nm

.| t
keyi ng Tafgﬁtt%fﬁlk%%ﬁlgogopmﬁon& BgUOThEYREf al | | zed

subst r at eswmeferbbonghthgi.nt o contact under vacuum

then heg eqqett%ﬁltz%@p%&%ts%%t%f %’g%.eb&%ugﬁQOQnEBd%%B@act

slight mechanical pressure app
< undegy Vacnuay ttden diogligse t@a@e@e@@eg@t@r&n@flslose to

siddan uMake:f o Mdg hwhhéﬁh%%ﬁ%ﬁﬁe%rb@s%r§t%%ﬁqlgan@51ng a
After coo/ i ng, %}e bonded waf ers re tached from

edCPEB/ hér <udi RGH -t hifn SHITEEE 1ich PREd6C 8568 PRooRadk and
Ilﬁﬁﬂﬁdﬂﬁ%wdﬁ“fdﬁdd@ 102 ieh GHsHi€adasn amevednbybond.

r t|ve qn tc W9 (R4E Fi-nal

c%’n act cf’(? m% ua(:? dg)rclitﬁfers Y Iaye%a&éﬁéldgaogl each
etadhian umnga@cctﬁld@n@éamet Hrtthredgeede toy tékowsakn

Eblgtt{ereraftlagze WLEﬁLm Mo2duGt isan Ak 3¢ BLALTRY 8L°
reactive ion etching (RIE). Finally, ohmic Ti/Al contact

was produced on the n-GalN layer denuded by etching in

accordance with the geometry shown in Figure 1F.

EXAMPLE 2: Production of an intermediate substrate for
the fabrication of LEDs or LDs emitting in the red and
based on AlGaInP

The releasable gubstrate used in this example was
composed of a support 101 formed from Si and & surface
epitaxially grown layer 102 formed from GaRs. Between
these two portions were a buried layer of oxide and the
releasable interface. The active layers based on GaS and
AlGaInP alloys were applied epitaxially to the GaAs £ilm.
The metal deposits were then succesgively deposited on
the active layers:

e Au/Zn: ohmic contact to p-layer;

o Ti: diffusgion barrier;

¢ Au: layer forming mirror and permitting bonding;




the fabrication of LEDs or LDs emtting in the red and
25 based on Al Gal nP The rel easabl e substrate used in
this exanple was conposed of a support 101 forned
fromSi and a surface epitaxijally grown [ayer 102
formed from GaAs. Between these two portions were a
buried | ayer of oxide and the 30 rel easable interface.

The actdtvaeHayens: hased on fEag1ang pﬁ'r@ahroa @o’laso)_f)%epa.red
we %gglled epitaxially to the Ga In1 The iret
Qs i ot i SRAETY o5 €6 161 e
actdated liaearisins :Au/ Zn:  ohmi ¢ cont act to p-layer; 35
Ti: dif usg b rnier; er formng mrror and
per ni tt‘ltng 1bondl%nd 54 gtﬁ‘gy\égne tinme, a final
support® 16 wdsmphepaiied . for eutectic bondi ng by
reans @%éjﬁéﬂgq¥ﬂ%§d“éuﬂg@fﬁﬁi ﬁ%%%%nﬁrou§ht(§nﬂg)contact

keying | ayer : bon g lize
S HBSIS T (V@S Wi & ISrb BFREAh it CoREAPET2GHASr OFacdane to

t:’ﬂ@hi@&ﬁﬁ%ﬂ & %lh@jﬂtern%tdha@n@ralc @shi@e é@@@ltké@ld@r&;éﬁg a

sl mechani ressu i ed. usin i ston

o Y B > e BRR s Bhect! Board go 9014 and

&Smlmmmnm&aﬁ(ﬁqnmid\Mmhﬂmhwﬂaﬂwﬂeédlnnaasbtmoggbbndd.

Al ,C dl'l%g t Q%eb%%%%f%ilm@vf %rme%sv\%r %@%gﬁg Q0 cach
hi n weak

each oth intro uce
i e 1Ngs & B aids) detiredueedatpl ting. W?ﬁéi film

102 tefr fGRAS W% i@V ey hyjehenieabrly etghiang. A

conpos ubstrate s then obtained with _active
Iayers&%ﬁa%l@@r& UCoitpalrhfe "ftt FelAREeflaBY| eAeRdRalof

hiegte hiesf.or mnlrmmlpb!éﬁzaeorsuﬂ:las:rﬁjtﬁcaaa ﬁhrahOblbaaﬁh@]fi with

C r i nt egr at ed, over e s rface,
ofleine 1% TR bRRGEBRASETe: heh b aibre Bt on

tGWab¢§h2®eﬂﬁ@I§@@G@r&EE@ptﬂnmﬁwlﬁpecE|@nmotromrphmuc

atodnte Rack s aqg%adga9%t§E§éMPHEO%erPEBQU%hb?@ ol EEDE of

emtting in the an
the active zone (reflection of the light emitted towards

the support, optimum injection of current at the back
face, etac}.

EXAMPLE 3: Production of LEDs emitting in the green and
based on GaN epitaxially grown on Si (111)

The releasable substrate used in this example was
composed of a support 101 formed from Si and a surface
epitaxially grown layer 102 formed from Si with
crystallographic orientation (111). Between these two
portions were a buried layer of oxide and the releasable
interface 103. The active layers based on GaN and
AlGaInN alloys were applied to Si film 102 or via a
buffer layer based on AIN. The metal deposits were then
successively deposited on the active layers:

¢ Ni/Cr/Au: ohmic contact to p-layer, with

integrated Cr diffusion barrier;

* Au: mirror and bonding layer;
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based on GaN epitaxially grown on Si (111) 25 The
rel easabl e substrate used in this exanple was

“conposed of a support 101 forned from Si and a surface

epitaxially grown [ayer 102 fggmed fromSi wth

crystal l ographic orientation (111). Between these two
portions were a buried |ayer of oxide and the

rel easagbls 30 'sf‘xflp%fcfx%cﬁo]?o%as-r@)‘?ce%%tﬂe\&e f|o%Y%h%eQ%§@d
on GaN and Al Gal'nN al l oys were applied to S film 102
orPSAK Y Mufeans gfethsaded 1o imNmetiRd lgedions:
deposi te \war st @) - W@@S&ﬁ@'ley* ;deposited on the
active |ayers: l}y G [[Au: _ohmic contact to p-|ayer,
with 3% PWed e So 2 Fusion barrier: Au: nirror
and boﬁﬁﬁmgleltaglénzem sAbisitmalt esu peoet bx@mg\has ipteparstiact
fQ.{ncfef{:lt %dlﬁlm t};@{é‘ﬂ l’f}%(a@éﬁ@q% Q;f rr]rgs %at@ﬂ \Mﬁn%lose to

zat | ons: Keyi ayer;
b Ty urdlegr 2 §1W®Wmhanz@@15wgasatr@s applded using a

br l—L‘QJBn | it @ comMAaot, lAndz@.lrte\é%@LléU@Ha%n H&%%rde@nt @odd and
e erature of cl ose t OOC %ﬁder a sli

SEh A ESRe 32 A5 Liopa bena.
ba-‘rf)te:A ceutleicid,c tﬂimg:@rﬁaﬁediaﬁl&r@)h&m@etﬁlcﬂ‘ﬂedoﬁrms each
for whi_ch result [ tr ng, Q After
coo‘i uSJhneq boe%ll %C_{ é%ﬁvﬁ% g%l etelaéghed For‘ﬁegg:ch
otlh“étienﬁﬁcmg a s rflkimad@2| wir Sdused trencvedweak chemical

' rgt%rl'fﬁfge _I_(qu{ f' | @h%o%p(%flo‘ﬁ'alv\ﬁil\f ened b@ff%lie%%k
et chi_n dgag‘@ he opt i onal based buffer |ayef
cSie D& ér?ﬁ\?éf@%?Ydrd;FYele&mhﬁﬁlg Fifi&elyy  gAn ohmic

OM/tAll%o-Ht/a%lt aod agls HBMeePRdutrd dnuded denddedayer

N Ia 104, sho n Figure 1F. In
pailr ’cCﬁ O(“We ﬁnn%séﬁqr&mglan al low the production

of Ii gl Q:raalrttmm@,am otiée dnvieaseon cdiamded lopr:ef erably

based op ﬁ%’@ %%‘éﬁ@%h”@ 2Q ;@ 0¥ t%rln%ng é% «(8Rd)ager

Al Gal nP a e pro uctlono late

substrate dl@@@ﬁm Fined cxebilye begper snoftadhd apdnpdranny
alloys) or on GalAs (and AlGaInP alloys);

¢ the production of an intermediate substrate
comprising active layers of the components

mentioned above (c¢f figure 1E}.
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menti oned above (cf figure |E). 15 CLAIM5 1. A nethod

of producing a thin layer (104) of a sem conductor

material on a substrate (107), terned the final

substrate, said final substratg being a silicon 5

substrate or a conductive substrate coated with a film

of silicon, said nethod conprising: formng said

| &y arr v@f seniconductor material on a support termed

the |n|t|t%I support (101); assenbling said th|n Iayer

artd $aP@HINRCT PHOdUFdTPare thy mdPAFThERARhgOT

F@@dﬁ@b&?u&tﬁ&h&bf@&@@&lbn(&ogubkﬁﬁht@n(&be )t htBrmed Fhe
er ,and.on _the final ew o ta

et SR RAR c APR FAAGLPERG EReS RELH SoRhporen

aB@h@trhieacweakcpndentawe embeﬁraze AceetHodith a film of

a | ai aid thin layer (104)

|%qgro ude&gb&'@gﬁ?églgﬁmggawgﬁa 20 3. A net hod

accordingfpeméngi Ar2d tavehi eh ereirppdiarorsupperial on a

conprises s@p%%t EatRe010h2 @ﬂﬁt@&ﬁ@tbﬁaskal I(chgr own
| ayer (102) A nmet hod according to ¢laim3

whi ch the SkEEREAAEE! 5098 EBiAr 4eVER SpdpStofphines
separat|ngubberanaebplﬁeahbngonﬂhﬁgmeak interface. 5.

£ 190, BSEALALG L0p8Y OBE,Ly 1 ABE 1188 dn! e e

whi ch met i S ac i 8V

‘layers 301€Y©5 aEGGPncbhprfsnﬂ@ anbehmpteceohtiace view to

| ayer, m@gghegghggn ayer and a | ayer based on gold
or alum nium 6. met hod according to claimb5, in

whi ch themﬁgbﬁééﬁa%w Eyeftrsingsbieomnifigersupport along

al um ni umy whedi YAreg0hde0r103p.platinum 16 7. A

nmet hod according to any one of clains 1 to 6, in

whi ch nmetal bonding involves the formation of a
edt.e@t methplkdasecording to claim 1, in which said thin

layer (104) is produced by epitaxial growth.

3. A method according to claim 2, in which the initial
support comprises a substrate (101) and an epitaxially

grown layer (102)

4. A method according to ¢laim 3, in which the mechanical
separation step comprises separating the ensemble along

the weak interface.

5. A method according to any one of claims 1 to 4, in
which metal bonding is achieved using a stack of layers
(105, 106) comprising an ochmic contact laver, a

reflective layer and a layer based on gold or aluminium.

6. A method according teo claim 5, in which the reflective
layer is based on silver, aluminium, rhodium, gold or

platinum.
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8. A nethod according to claim7, in which the
eutectic phase is Au-Si or Al-Si. 9. A nethod
according to any one of claims 5to 8 in which the
stack of layers further conpriiges a |layer 10 formng a
di ffusion barrier. 10. A nethod according to claim9,
in which the diffusion barrier conprises tungsten,

t i'ItﬁUi uﬁﬁt}ﬁﬁagﬂdﬁﬁdi@igﬁtﬂd‘l&ﬁ% er%é ¥ @%@F‘ms%g b 6A in

method accordi.ng 1.0 any one o ai .0 : ,

b ST ibﬁgfﬁﬂ‘gm& GRS % SO T o1 68) SofUEREtic

sgfiacenduct or material |ayer after the nechanica

separation step. 20 12. A nethod according to claim

11, in which the pins are transparent and/or do not

céver e st iaosondifec & ofc e enincoldgdt ohe eutectic
widalid ayersi 23 k3.-dA method according to any one

of claims 1 to 12, in which the sem conductor

material of the thin layer (104) is an Al Gl_, _ylnyP

ors AlzGade thod ryiNcaldioy itk eihchh® <f ¥1simé 8ndo085yhLb

1..30,14., An i i_at trat y :
LSl e SUBSiSte SORLELNE 1o

comdudtriove siilfdtusdtos beatd@mwith a filmof silicon

and a thin |ayer (104) fornmed froma sem conductor
material bonded via a netal bond 35 (105, 106). 17 .
159 -Af MetdPe dicgod dd s ttratcd addc & dilhg wha chl &hem daffusion

| barMiieah dohe riRkal thend reonNPriisas ianst askoph uiet ?Illaitg.num
| a ersﬂ&&ﬁ?S, 106). 5 16. An internedi ate substrate

a&cordi 8 claim 15, in which the stack of netallic

| ayers conprises an ohnmic contact layer, a reflective
| aer aand. s dauer based o .99) door ol ylnium, 10 1,
Ani'nternedi‘at € substrat e according to crarm 16, i n

further comprising producing contact pins (108) on the
- semiconductor material layer after the mechanical

separation step.

12. A method according to claim 11, in which the pins are
transparent and/or do not cover the entire surface of the

semiconductor material lavyer.

13. A method according to any one of claims 1 to 12, in
which the semiconductox material of the thin layer (104)
is an Al.Ga; xyInP or Al:Ga; xyInN alloy in which

0 £x=<1and 0 =y < 1.

14. An intermediate substrate comprising:
® a gubstrate (107) being a silicon substrate or a
conductive substrate coated with a film of
silicon and a thin layer (104) formed from a
semiconductor material bonded via a metal bond -
(105, 106).
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which the reflective layer is based on silver,

al um nium rhodium gold or platinum 18. An
internedi ate | ayer according to claim16 or claim 15
17, in which the stack of nmetaldic |ayers further
conprises a layer formng a diffusion barrier. 19. An
internmedi ate | ayer according to claim 18, in which

t hes diAxf Lﬁ.&ii‘%ﬁﬂ@i@t@ étﬂ:\éﬁ:rl rtétcm dc%ﬁ%t itrftgll%t %flz,aim 14, in
titaniu chrom at,i num or tantal um -
R s Tt o o ey Y o Ok of Mgl i) jayers
t ol 1%}, fuoa)her conprising contact pins (108) on the

thin layer (104) of sem conductor material. 25 21. An
intermedi ate | ayer according to claim 20, in which

t Heb pitns vt mmealispar evbsdnwtor adeargtingover cllligm 15, in
enfiieh Y fAGROM %t%qmi%oq%%r%{ Sliicls LAy Sfhmic

30 22. An_internediate layer accordin 0 _any one o
clHEACt 43521 @ MeEURcEH Viehd e dc tlee crabaseEsl on

ofgdihe drhidlunliayesnm.(104) is fornmed from an

Al .Gl _x ylnyP or Al,Gl1l ,t ylnyN alloy in which 0 <_

X < 1land 05y < 1. 35 23. An optoel ectronic device

c Orfpr i281 ng:tarmedtertre divdtse raltay erccacddndi ng tdadmy 16ne in

(ﬁﬁﬁﬁéﬂlg%eléeEQe%%ive layer is based on silver, aluminium,
rhodium, gold or platinum.

18. An intermediate layer according to claim 16 or claim
17, in which the stack of metallic layers further

comprises a layer forming a diffusion barrier.

19. An intermediate layer according to claim 18, in which
the diffusion barrier layer comprises tungsten, titanium,

chromium, platinum or tantalum.

20. An intermediate layer according to any one of claims
14 to 19, further comprising contact pins {(108) on the

thin layer (104) of semiconductor material.

21. An intermediate layer according to claim 20, in which
the pins are transparent and/or do not cover the entire

surface of the semiconductor material layer.

22. An intermediate layer according to any one of claims
14 to 21, in which the semiconductor material of the thin
layer (104} is formed from an Al,Gai.x.yIn,P or Al,Gai.x.,InN
alloy in which 0 £ x £ 1 and 0 <y < 1.

23. An optoelectronic device comprising an intermediate

layer according to any one of claims 14 to 22.




