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1 MULTI-PURPOSE METALLIC SEALING Field of the invention and prior
art The invention relates to the field of assembling 5 thin layers and
substrates. In particular, it is applicable to the production of light-emitting
diodes (LEDs) or laser diodes (LDS) with layer transfer by metal bonding.
The active layers of LEDs and LDs emitting in the 10 green, blue or
ultraviolet (constituted 8)#GaN or AlGalnN _allo I}[/J(_ﬁ);are usually grown

epitaxially on sapphﬁ‘{eU sic Uﬁfb%%r%té@(%@@ e%ﬁﬁﬁé\z he IEEE

Journal On Selected Topics in Quantum Electronics, 8 (2002), 264, T.

Merkah JRege ¥ 0gEeSSHR DsaURME n;kyicieaﬁgmrJaS emitting diodes", or

Phys Stat,Sol (a) 180 (2000 Harlee "GaN:based LE

lasers O?EIC %n)v OC(Ltﬁe a%%li\l/e¥ ers of% s%r %saemlt?r?g’?nr%gmg
refel bfangey 6elRRMF(coRBftt¥ed B? GaAs or AlGalnP alloys) are
essentialty: grown: epitdxially an GaAserdhPsubsirates.asgesariked,on of

f ple, i a le S tu w
é‘.%%ﬁ%%“.cé‘?% 00y 31 G 4t S gD ot o g

emiisg d?&i’é%c‘*f§5|Mulﬁ%ﬁﬁgtrg%‘%%gﬁelected principally for their
physical Prepertics:atticeyparamefersaind 25thebnal expansiony in the

coafficignt %Jli@@eof.@r&h%QQQW@l@(taC(tB/&@X%@Me%Oi YaEQWEVEeE] Ga1nN

ss;gf rateS such as sqllc?ri or ng%!;? cgnet Is WoauiI eferable for ther aio

operation of the final "device BeCatise gfjt 8ir b Vthe?ma‘f‘%g ddctivity

3G (dissipaticrof thecheat ProducstrByethettED BEED ifceparatiof and

eleelrisakeandustivitys(possibility ofnestaklishingra ged electrical contact

OVFrtM%QQQKfaQEecent progress in group-III nitride light
emitting diodes”, or Phys Stat Sol (a) 180 (2000} 5,
Y. Harle et al, “GaN-based LEDs and lasers on SiC"),
while the active layers of LEDsg or LDs emitting in the
red, orange or yellow (constituted by Gals or AlGaInP
alloys) are essentially grown epitaxially on GaAs or InP
subgstrates as described, for example, in the IEEE Journal
on S8elected Tovics in Quantum Electronics 8 (2002) 321,
K. Streubel et al “High brightness Al1GaInP light emitting
diodes”. Saild 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 thelr 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 cpposite 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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of the device opposite to the face used to extract the emitted light). 35

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 2 of substrate (sapphire? SiC or GaAs) then transferring

that prefabricated device, by metal bonding, to a substrate adapted for

the final steps of its fabrication and in particular to its.optimum function.,

Tﬁ)ag[ t%§%§£r€ &&n é%aéﬁ%éa Up inf‘o%tw%rcrl RAFtepsthetd Doy oFS
thelfial BijsiorP o tretadivéaEyers epitaxiathy agrowprshi i@, inftial 2
suhstrate;dhen sampvalofibe later. Ahedasesrdifbaff separationsvrication
tegpﬁ'qyg.d;?é%ﬁ%%%inarlotgng%ds Siates patent US-4:6 071 7“?l§afcort nsfer
example, is'a first known manner forpremlovmgt e |n|%|alnsupport ysed 10
grotrthesadiv 1arets Whtet Mf&talichdig: tTHad teBhfigBe cBRsRls Spnding
disifitegratiig thelinterface- separating the initial substrate fepdhe fisstl v
thin-12.Jpyey, repesing op {he initial supstrate using a laser. by ilyminating
starting structure from the back face. The disintegrated interface releases
thi%ﬁi‘fﬁﬁyer from its support. That technique is limited to starting
structureheomprsing ‘arfinitiaf Suderesthemt istrarsparentodhd 20dasersd in

beamaad astirst thin layesthatahsorks thejlasers light, The.onlpie, is a
apfo.ligatcion 81‘@ tépis @gggé%ef%@peraé% lo be tfé%gf detaghln a thin \L;?/er d
of GAN epitaxidily “GroWn or SApPS. N-iAP heuntf et al (USTARFS3S s
263) ed'a Stek 255 d Gy Rirand PEaE bontah ERDStngture Based

ort &eihh 1era<si@s{3dAs substrate af 2006r-3he:starting interface
separating the initial substrate from the first thin
layer reposing on the initial substrate using a laser, by
illuminating starting structure from the back face. The
disintegrated interface releases the thin layer from its
support. That technique is limited to starting structures
comprising an initial surface that is transparent to the
laser beam and a first thin layer that absorbs the laser
light. The only application of this technique appears to
be that of detaching a thin layer of GaN epitaxially
grown on sapphire.

N.W. Cheung et al (US-2-6 335 263) used a stack
based on In and Pd to bond an LED structure based on GaN
to a Si or GalAs 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 becauss of i1ts poor mechanical
strength. Further, the PdIn; layer formed does not
constitute a good mirror for the LED light.

Cther known means for removing the initial support
consist of mechanical thinning (grinding or lapping) or
chemical etching or a combination of mechanical thinning
with chemical etching. Said mesthods remove the initial

gupport but destroy it at the sames time,
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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 30 strength. Further, the PdIn3 layer formed does not
constitute a good mirror for the LED Iigh?. Other known means for
removing the initial support consist of mechanical thinning (grinding or

lapping),or hemlcae | Qr.a combjnation of c?an al thinnin
with chel\rgncél etchlng% meﬁ%ds re}%ovgthe :irT?tla s%lp%o%:lgu Wlth

dEStRGiE it At ﬂa@%rﬁ@ttﬁ*ﬁe A Wedfarfcd thindiRg i€HareuRArN Hifietr™
with ftagilesfibstratesrsuchasGaAsaand oflongauration with Barslbhire.

subsirates such ag SIC,; Galy, A1N.er %%‘?@"&ur%'&%@k‘faéﬁﬁa%ﬁﬁé‘& o

long duration and limited to S substrates for which a solution (an acid
eRISRAVRRRSCart S&letfivély ettt -Subport &l 7ot the afaif\}egﬁéyéf%wh
epitaxialylgrowivthereart. @GaAsend Sparecalmost the onhhexamphese=of

ar1 Js!}l%%'as'-’@ﬁ@ﬁtal&IQ@tEaS&roﬁ%le%t}Y@ﬁg@H"w'@é@@ ng,9% GaN.=3iC, a 1most
and ﬁé}) phire 1 appears, to be impo sflble As an example,

K
Sﬁeube | (S B aticle aited ABOVE) UsEAHATSA AIISY IS cSAS Dut
metal ebéridifg e 880 f A-chbtruefuredised oA GaAY t@édSB apphire

suhsteade.cT heyiniial ﬁ%ﬁsgu_taﬂ@e subsequently 15 chemically etched,

could not be rec at en de n

for fabrlc%%négt %%%%gh%]opgg the iK%sua% %hgo?orﬁ &gxyr%ﬁ%tpgg%
(d%éEﬁ@e&FPMSlAIGS?Si? 882 Aﬁ%)?amﬂé’) BA AlfSE XII@P\R/a@%E%H for
mistal dondirg: 2058gain ctheamethed veas-nattoptinized economically, as =

the; initial substrate wasg, remaved by chemicalefching, ¢ - . subsequently
chemically etched, could not be recycled in that case as
it had been destroved.

In methods for fabricating LEDs developed by the
Visual Photonics Epitaxy Co (described in US-2-6 287 882,
for example), an AuBe alloy was uszed for metal bonding.
Again, the method wasg not cptimized economically, as the
initial substrate was removed by chemical etching.

International patent WO-A-02/33760 discloses a
method of producing LEDs on a composite substrate which
is partially removed during the method. Proposed
releaging methods include:

e chemical etching (destruction of the initial

support), suitable for GaAs and Si, but not for
SiC, GaN or sgapphire;

. laser gseparation, limited to a transparent
substrate such ag sapphire, and unsuiltable for
8i, 8iC supports.

In the methed degcribed in that document, motifs are
produced in the active lavers prior to application of the
final suppcrt. That step for producing motifs by a
combination of photeolithography and etching is complex,
expensive and renders the structure ensemble weak. In

the casge, not envisaged in that document, of mechanical
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International patent WO-A-02/33760 discloses a method of producing
LEDs on a composite substrate which is partially removed during the
method. Proposed 25 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 30

substrate su pphire. and itahle far, Si, SIC sypperts. Inthe |
m%e%?\'cg% %fsg?bzzh?ftﬁgthgggjﬂm%?%%%é a?%héproad%%egléfn %h g gcﬁ;veg ¢

|layRFS pRSitofappiicktich bRt RRAMSUpPORE RSt StepTor prodBiciglease
mstifs:by @35 pombinatidn Of pHotclitoyr apieanch etchingais complex,

expensive.and repders the sguciure ensemble weake 1o JhE CASE) NOL g not
envisaged in that (ai)cumelit. of mechameI 4 release of the |n|t|alﬁsgjp£ort,

thed etve 1ayers cut St mbtifs WothdBe & pieraphidZone’ T

releasd SotutiIpsPoo SEip D -Ar02/38 760 arrthus hotrunivérsat frex |
reﬁ%&g@&@@&l% fé@’l%ﬁs%lpi@rfﬁ%celﬁﬂi@@ Soipem%dn%i\ﬁl;@esfdw : ‘jire
only he envisaged with a_sapphire support remo ser separation);
fulrt %?O %rr?éicr?%?caéfrseﬁegsﬁee?s%gx{é Eﬁgc?r 6:351 fﬁ%rty\{ﬁ%%féf:?ﬁét\ﬂ?e Rp%%gésed
b&¥&ddse the motifs render the active layers weak. 10 Further, that
documeRtalsasliscladesthe presence of adetaklic Mmisos |ayes epsuERgce

elpetrica] contact, Howeyer, np precautions are taken to limit diffusion.of .

metals into the active layers of the LED. A further known means for

(ROAHG The THHIAT~E5 SIS CoREisheSrecRamadiy ol of

metals into the active layers of the LED.

2 further known means for removing the initial
substrate consists of méchanically releasing the
structure produced by epitaxial growth on a releasable
substrate, i.e. a substrate focrmed from a support and a
thin layer weakly adhering thereto. Several types of
releasable substrates can be envigaged, for example of
the type described in French patents FR-A-2 823 599 or
FR-Z-2 809 867. '

That 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
tc transparent substrates (as is the case with laser
gseparaticn) 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 stressges inherent to mechanical releazse of
the starting substrate reguire 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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structure produced by epitaxial growth on a releasable substrate, i.e. a
substrate formed from a support and a thin layer weakly adhering thereto.
Several types of releasable substrates gan be envisaged, for example of
20 the type described in French patents FR-A-2 823 599 or FR-A-2 809
867, That approach, necessitating the use of a releasable initial

substrpde cisaekatively universahaseregards thennatufe ob thedimitiatuct ive

substrate and-allows the initial 25 support to be recycled after release. It is
not limited to transparent substrates (as is the case with laser

separation6rd materiafs that caf be ChHenlically efchet’® Afgf Fent Ly 1o
separating theoactivie lagerstfrorahe sinitial Support 2he fattes ‘caatbe and the

regyeledandysed:30 againas adeleasablesubstrate fongpitaxiakgrowth).
How: ver, ih% ggﬁsefs. inherent to mechanicaﬂellea%re %ft the st?rting

substrate require a% r%)‘rﬁé' n%rb%tv%gﬁ?ﬁlea Active e?yerg and the final

substate to- Pievient adractures i iveearingt B8 THuUS; there is a problem
with providing a method of producing a thin layer on a final substrate from

aDsigrtj_;i g ﬁqu)étrgke \ggg:hi%lj‘pg\g‘ttfgrlatter to be recycled 5 (regardless of

the nature), by dint of non-destructive  mechanical release. Regarding the

device itsélf, tRefStrently o Gombirdtion Bt tayers betWéen- thefiral ©7
sutistrate andithe 5 detiveslayersthaving therpropeitres of atimic conact, of &

optical reflectivity.and optionally elgctrical, gandugtivity and/or mechanical;

strength. Disclosure of %he invention 10 In accordance with a first asg_ect

(ﬁ%HQﬁRﬁﬁﬁ%h,sald inal substrate being a silicon substrate
or a conductive substrate coated with a film of silicon,
sald method comprising:

¢ forming saild layer of semiconductor material on a

support termed The initial support;

= assembling said thin laver and said final

subsitrate by metal bonding tThat involves the
formation of an.eutectic phase;

¢ producing a metal deposit on the thin layer and

on the final substrate with a view to metal
bonding;

¢ mechanically fracturing the initlial support along

a weak interface.

The initial support may comprise at least one
gurface film on which the thin layer of semiconductor
material is formed, preferably by epitaxy, and =a
mechanical suppcert. The initial suppcert may be termad
releasable because cof the presence of a weak interface
between the layer c¢f 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 subseguent separation of the
weak interface and not at the bonding interface without

destroving the initial support.



there is provided a method of producing a thin layer of a semiconductor
material on a substrate termed the final substrate, said final substrate

being a silicon substrate or a conductiviesubstrate coated with a film of
silicon, 15 said method comprising: forming said layer of semiconductor
material on a support termed the initial support; assembling said thin

layer andsaid finalnsubsirate bylmsetabhording thatineolves the- 200 £
formpling of gautestic.phase; dodueng afnaiel depsilon the fill fornea

mCier and on the final substrate with a view to metal bonding

thahically factuifg®he itdisthpofraishy 258 veak ,ﬁ%ﬁgﬂﬁiﬁg tor
initiat suppart neayredmprise. atleastyenme ssurface fimeon whichdtherthipold or
layer,of semiconductor Jpatesial isformedpreferablyfy epitaxyrand sab 1y
echaglcal suspplort The |$tlal sup ort n‘lr%é)e terme 30 releasgble old.
bé&lause ofthe T preserfce of & weak iHteffaces betwesn the Eﬁ/%r of 9
semlconductor material and the mechanical support. Metal bonding can
assemble the thin layer and the final substrate, and is both sufficiently
mechanically 35 strong and compatible with subsequent separation of the
weak interface and not at the bonding interface without destroying the
initial support. 5a Metal bonding may be 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 or
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5 aluminium. The reflecting layer (mirror) is preferably based on silver,
aluminium, rhodium, platinum or gold. 6 A supplemental layer can also be
provided to act as a diffusion barrier. It:qu preferably based on tungsten,
titanium, chromium, platinum or tantalum. Metal bonding can be carried

out using a metallic 5 deposit partly formed on the thin layer and partly on

the finaksubstraterikhe fidal supstratescareliesa sikconsubstiate opaact as
conduetiye subairate onted witha i ot Slicor: AGLASOSINY Wehgsten,
metal, assembly of the thin 10 |layer and the final. support may comprise a

(5B TP biging tESurfice8 k5 b beRdea intortontakt and heat

treatmenfas fernrarelitecticphiagecalloyingithe siliconusapplied byethel L1 c
final suppertangdithe gold-gealuminium: deposited as a thislayer-atleast, <he
o%H}lealf\ye&%fsji%asgmiconductor material. The formation of Au-Si or Al-Si

may provide the goog mechanical strength of the metal bond. The stack

of metallidayéismay BHzbEe §66d tHemat ahdSeledtical cotiiicioRe or 2
betweendhe finaksubsiraie ando2@ the thin layer of semiconductotor .
material., the. meghanical separafian step. following assembly by h|@ efal;

bonding may comprise separation along the weak interface initially

PredEAE ifBKarnpfe dmbBBdinTeliE of the Ve M theé 25 sémidondtittor
material Ofhithetthin lmyel maybe an A4 ,Gandgadn PhopALGat goylnygNd heat
alloydn which 0.3 x ¢ 5,1, apd 0 5ak-< - In Aaccardance, with & seeond: 1 ; con

aspect of thg inve,ntion,%herewis grovided an intermediat substrat(i o
upplied by the Tinal support and the go or aluminium

deposited as a thin layer at least on the layer of

semiconductor material. The formatlon of Au-Si or ALI-Si
may provide the good mechanical strength of the metal
bond.

The stack of metallic lavers may ensure good thermal
and electrical conduction between the final substrate and
the thin layer of semiconductor material.

The mechanical separation step following assembly by
metral bonding may comprise separation along the weak
interface initially present.

In example embodiments of the invention, the
semiconductor material of the thin layver may be an
Al,Ga; x-yIn,P or AlGa;yInN alloy in which 0 £ x £ 1 and
0 <y < 1. |

In accordance with a second aspect of the
invention, there 1s provided an intermediate substrate
comprising a substrate being a silicon substrate or a
conductive substrate coated with a film of silicon and a
thin layer formed from a semiconductor material bonded
via a metal bond that includes an eutectic phase.

Said intermediate substrate can then be used for the
fabrication of a variety of compeonents and in a variety

cf manners, in particular for the production



30 comprising a substrate being a silicon substrate or a conductive

- substrate coated with a film of silicon and a thin layer formed from a
semiconductor material bonded via a n%tetal bond that includes an eutectic

phase. Said intermediate substrate can Aen be used for the 35

fabrication of a variety of components and in a variety of manners, in

paiticular farithe preductiionGa optegleetsonic deyices seeh @sdd=lds, solar

lager digdes, ?q{%rt gggscgﬁgggtg_receptors. In particular, contact pins can

be formed on the thin layér of semiconductor material after the

mechanital BEEpariticht step°SaRfping €aR befarépatertsid/6fndt"?
cavetthe eptine sutfacerdfthe dayer of seaticondutterf materialeBriek-hanical
description of the.figures S:Eigures; 1A to. I dgscribe.steps LAl and/or not
implementation of the invention. Detailed description of implementations

of the invention An implementation of the invention will now be given 10

with reference to Figures IA to IF. An example of an initial substrate is

shown in Figure IA. Said substrate is releasable in-type and comprises a
surface film 102 acting as a support for epitaxial growth, connected to its
support 101 via a weak 15 interface or buried zone. This interface, which

can be released mechanically, is designated by reference numeral 103.

It allows non-destructive release of the substrate. Said weak zone results,

for example, from implantation of ionic or atomic species as described, for

20 example, in FR-A-2 681 472 or EP-A-0 807 970, or by
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porosification as described 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. 25 In the case

in which the active layers to be depositgd are based on AlGalnN-type

alloys, the surface layer 102 is preferably a layer of SiC or sapphire or Si,

A In trast, if tiveJayer e P-

matenels 12 SCLTabe gt 1 B0 preferaiy forbied ot Gaks 81 o iap*
ITAFEISER! the surface layer is preferably monocrystalline. After applying

the active layers 104 by epitaxial growth, a first series of metallic deposits
1@3-is. proguced;on the.top:ofdhe agtive, layers (Figure 1B). 35 This first
metallic stack can qptionall beéiivideq into a plurality of thin films of ,
different ARS8 - etal [478F BFeeTly T EBRtati Wi (HEBLFUE™ 2w 1on
lagérstibefor mxaniplera very thin layer (with a thickness in the range 1
nanometer (nm) to 50 nm, for example) ensuring both good mechanical
adhesian (keying 5 layer). and geod_ohmic contact with the semicanductar,
o A MR CRTSCLUAD 08 TV on
active lajér is"EonSHEReE by P= tyije GBRI, iHEVEaHtabrcan s preffably tHe ven
stack Ni {=Am)=mAs (banPiera ayel nf Po(50mm). If, 10 however, it is

P-type Gaas.a Zniad, £9/Pd.or TRt ype Lantact yauld besyitahle;

- Establishing good ohmjc contact on the active layers 104 ma

nece3eitste Heat Featmentafter applicatiohof #e dhnfic é&ﬁé%?l%y@i“d

antbproritedhe aetal hending step. 1G2Aboveithe ghimie comtactTayerpthe

reflective.Jayer growth, connected to its support 101 via a weak
interface or buried zone. This interface, which can be
released mechanically, is designated by reference numeral
103. It allows non-destructive release of the substrate.

Said weak zone regults, for example, from
implantation of ionic or atomic species as described, for
example, in FR-A-2 681 472 or EP-A-0 807 970, or by
porosification as described in EP-A-0 925 B88, 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 5%89.

In the case in which the active layers to be
deposited are baged on AlGalnN-type alloys, the surface
layer 102 is preferably a layer of 8iC or sapphire or Si,
AIN cor GaN. In contrast, if the active lavers axre based
on AlGaInP-type materials, the sgurface layer is
preferably formed from GaAs, Si or InP. In all cases,
the surface laYer is preferably monocrystalline.

After applying the active layers 104 by epitaxial
growth, a first series of metallic deposits 105 1is
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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(mirror) is deposited and is preferably based on: Ag, Al or Rh to produce
a mirror in a spectral region such as the ultraviolet and/or blue and/or
green, or Au, Ag, Al, Rh or Ptto producg a mirror in a spectral region
such as 20 yellow and/or orange and/or red and/or the infrared.
Depending on the semiconductor constituting the last active layer, it may

be that the ohmic contact is,ofthe. same natuire as e reflective gyer (for, .

example: ohmic contact on p-GaAs constituted by zinc then gold (Zn/Au),
25 HET & miFror ConsUREDY gofdl (ATT Hhé frifror RYeT thén Bairy
depasitetkingthe wohtiruityeoithe bhmiincoontact). Adiffusionbfamier; cdor

. atﬁgﬁ%ggﬁbmmmwl@% iffusionef-metallic.elements:towards 4h8 4
actlive

layers. Without taking this_precaution, such an unwanted
TR T or R GO SHR I P G e A AER e bR s or oF
chimpohants prodiuckd. Iiearfieprarbatplated drécthprabeve thehs an
miskargarosited dikingrhe tpreyioussstep, ok it Gan e itegrated Ntaihe -
ohmic.3 ntact if it is very thin, It is.prefer. on. W, Ti Pt.or
Tg ﬁreéagrgd/:}%?ri e%lpr%cgte suc gsSTRfaé%%\ﬁge%cg.}Q&}ﬁesrﬁgta ngék
depodied carfbe tetniifdte@byda FFEFEIGHING StrbRE BEhding, Wamely a
laewbased ontgdld (er-alupEniGadsA fartiter Seriesf Mretabdeposistl 6 pe
mayhess applied to the final supprt 104 preferably.gonstitiited by, ;

silicon, or by a conductive substrate coated with_silicon, A thin layer of Ti,
CF RNt 8hRRNESEiIntHE Trange™ fifito B0 M Hor SXaRie) Garr tHer e

ditetytment after application of the ohmic contact layer
and prior to the metal bonding step.

Above the ohmic contact layer, the reflective laver
{mirror) is deposited and is preferably based on: Ag, Al
or Rh to produce a mirror in a spectral region such as
the ultraviolet and/or blue and/or green, or Au, Ag, Al,
Rh or PtL to produce a mirror in a spectral regicn such as
vellow and/cr orange and/or red and/or the infrared.
Depending on the semiconductor constituting 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-Gals 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 chmic
contact) .

A diffusion barrier can also be egtablished 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 deposgited during the
previous step, or it can be integrated into the ohmic
contact if it is very thin. It is preferably based on W,
Ti, Cr, Pt or Ta (pure and/or nitrided phase such as TiN,
WN, etg).
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10 applied to the deoxidized surface of the final support to ensure good
adhesion and thus good mechanical behavior. A further layer of gold (or
aluminium) can then finally be deposited with a view to metallic bonding.
The nature of the metallic deposits 106 i selected to ensure ohmic 15
electrical contact with the final support 107, The method is continued by a

metal banding step. (Figure, 1C) during which the two metallized supports
aro DrOSTT ING M A Bt o A B 1o SRRy it
a hedtfeatrait that by Pedrred 2oBut Imaestitrellddarrodpherd on

(vaeudm{ tnertatmosphere, . etc) and under mechanical pressure to

reinforce,the hand. | T upRorts are,pref I h

formatioér? h§ a eut%%ti%%%%g , f%%%é%r%ﬁe gge%%%%gsggﬁ? ga?%%e%eat of
thFRétafations Afjatehtth GPBRathet 825 BieSappotts! theshesr 1ted
diffusiag fromithe fimalbsupporti0 entirety eorstituteddycSisarerving a
depositof,Si at its surface). Eutectic Al-Si bonding can also be used, for
example, despite the high temperature required: Teutectic (Al-Si) = 580C

S Fettodtic (S 565 K oo 1§ hland cove IR il
comagwith algmirmumdaioet Gadizepeforéedomiy infeetomact Thect ly
indiabsuRpEDrt $0k 8an dae: be detached: i particalaraeehanicalbyupport to
(Fi )..the.releasable 35 rate is released at the weak. interface
i R e e Lt o e
adhirt ‘a8 @ Fase oY anéi réleasaniesupsiidtenA0 préferiedsorh Brally
releasésgonsistsdf mirodueing asthint blade-atithe wealitierface metweenture

the énitialsupporh and the gglive: layerss Under (e siress ofsaid blade. S
electrical contact with the final support 107.

The method is continued by a metal bonding step
{(Pigure 1C) during which the two metallized supports are
brought into contact and konded to each cother, for
example by dint of a heat treatwment that may be carried
out in a controlled atmosphere {vacuum, inert atmosphere,
etc) and under mechanical pressure to reinforce the bond.
The two supports are preferably bonded by the formation
of a eutectic phase, for example Au-S8i {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-8i bonding
can also be used, for example, despite the high
temperature regquired: Taurecric (AL-31) = 580°C > Teurectic
{Au-81) = 363°C, and alsc by taking care that the
surfaces ccated with aluminium de not oxidize before
coming intoc contact.

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

to act agailn as a base for a new releasable substrate. A
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fracture propagates preferentially along the interface 5 103. The opening
can also be assisted by a, jet of fluid (inert or corrosive gas, water, etc). A
further form of release consists of applying a tensile force to the structure
following metal bonding, for example b grogressively distancing the
initial 10 support from the final support using grips and vacuum

gfqrréa\ygn Cior to rrgleatsdl% cherrgc%locrlleanlnt%(HF ac:ldtag are aEl thm
tion, etc), can be Use aciitate meéhamca openmg BFSow

RIS tREFilRR 20 BREd HRTAE SE4TtinG SSUfRRE féh@pumwméwﬁﬁlaﬁ@rt
optiohati.a partidrrof theactive layets 104 han beremoved yachemicalle, a

m?EQ@Eﬁ?‘&%‘EB% ! |onl% a@@&%ﬁqbwmp%a ; % to}% "%efeg'@é\ée

eam 20 etching(a € majority

plasma etc
m Rag Is COfstiifiyh@ ffATLG2 SRclBEing "T’r?é‘rF Eﬁﬁl had %éh%’fla%fs@ﬁ“d
as! Gadly SiCrsapphies KN, wte), Thist etchinerstep allows the epitaxially

grown agfivelayers, 104 ie,be trimmed, 25 Anintermediate substra z%}ff
talned that can be usedn?r the fabrlcatlon EDs or LDs or._for Sog%ng

cells 67 orphctoraceptors. Thig pro&uéﬁﬁgu?’ "id “iftdbEStng
as a6 TRe falbricalig e BF 8= variety vf édmpanentsdn @h@rmy ‘éf- al

man@@fcsrso flhe-proghee EQAIDNENES, ORE POSSHNE tptHe 0Rsists; OFuum
%g@g .an.ghmic contact 108 on the face free of active layers (Figure
1F). Tf the semiconductar 104 denuded by etching is n-type GaN, the
contact i€ referaBly e FRAPEEK of E?F%%%re?i BRRIECON IR G BB fop T2

examyple: 12038: Sm; alleys:0f, Zr@rard=In2O3). to facilitate
mechanical opening.

Following release, the film 102 used as the starting
surface for epitaxial growth and optionally a portion of
the active layers 104 can be removed by chemical-
mechanical polishing or by chemical etching (applicable
to a film of Gals, Si), by plaswa etching or ion beam
etching {adapted to the majority of materials
constituting the f£ilm 102, including inert and hard
materials sﬁch ag GaN, SiC, sapphire, AIN, etc). This
etching step allows the epitaxially grown active layers
104 to be trimmed.

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

To produce compenents, one possible route consists
of depositing an ohmic contact 108 on the face free of
active layers (Figure 1F}. If the semiconductcor 104
denuded by etching iz n-type GalN, the contact is
preferably a Ti/Al stack or a transparsnt oxide conductor
{for example: Iny0,;: Sn, alloys of Zn0 and In,0i).
However, 1f the semiconductor ig n-type GalZs, the contact

is preferably a AuGe/Au stack. The face on which said
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However, if the semiconductor is n-type GaAs, the contact is preferably a
AuGe/Au stack. The face on which said 11 contact is deposited is the
face for extracting the light emitted by the component and so the contact
is preferably transparent and/or does ndt'coat the entire surface. The
method described above has many advantages: 5 the initial support 101

usgd,for epitaxial, growth, which S%H&’é’”fm%% D@ VETY. eXPENIIve, IS Aot o 4 e
destrpyeg and thus tan be recycﬁe " mechanical release 8etapﬂgs an¥ -
tyFEOF SFPPGTY, nefudimBRE-SBANSFR wiich-&efiRar étchingisP 1ot erably
impossiblesard: plasmy’ ot-ioddeean etchingis vehy: leagthy=Detaching the
initial supgort mechapically is,ngtlimited 10 franspagent. materials as.is

the case with lift--off laser separation, nor to materials feacting t

chemical 15 5ftGck itid AlunvErRa and indxpifsive ?Ele%gégﬁgé‘ﬁ& the

different metaldayéis. usedidvesalbofithe desiredepropettiesxensaring , is
both the functigns sef-ehmiscontact apdasmixegr, gstaplishing geod 20
thermal conducti%n and ectriial condgct?i:on §etweent e su potrt and

mec @ |~ Caéc

the active'layers without oslfr?g p%ﬁ‘grman (& to Uricontroned diffU&isn s

phenomena, HRdéideNentShechafithl behtvioh IsetatiBesirong mahaly 1s
are selected. ZpSemeartieular elamplesof implementatiensptthe is very
et iR er, ESUELE Y poditongl s
tmsexmﬂpbWﬁﬁ§anlcally is not limited to transparent
materials, asz is the case with lift-off laser
separation, nor to materials reacting to chemical
attacks: it is a universal and inexpensive |
release means;
¢ the different metal layers used ﬁave all of the
desired properties: ensuring both the functions
of cohmic contact and a mirror, establishing good
thermal conduction and electrical conduction
between the support and the active layers without
losing performance due to uncontrolled diffusion
ph@nom@ha, énd excellent mechanical kehavior
because strong materials are selected.
Some particular examples of implementaticns of the

invention will now be given,

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

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

were then succesgssively deposited on the active lavers:
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composed of a support 101 formed from polycrystalline SiC or silicon and
a surface epitaxially grown layer 102 formed from 6H-SiC. Between these
two portions were a buried layer of oxidle and the releasable interface
103. 35 The active layer based on GaN Zhd AlGainN alloys were
epitaxially applied to film 102. The metal deposits 105 were then

successiyelydepqsited.on the actiye layers; 12, Ni (Dickness 5.0m).+ Ak ;
(thickness 5 nm): ohmic contact to p-layer; Pt: as diffusion barrier; Ag:
layer forming§ A5ifrBF ©5 “RuProt B5Rding At the same time, a final support

107 was preparedc fodedtEatic. bondiag bisnreans of the following

metallizagiong:, Crhickness 5 Ay keyiaglayer; 10 Au: for bonding.

The metallizeg substrates were brought into contact under vacuum then
heated to a t%‘ﬁ'fp Sfﬁr%% [0&2 to 400C under a slight mechanical
pressurehappiieel $sing at piston P &i2par) sAentectic phasedrasedarpred
odd ang k% siticen wasdorped, whichresulteddna. syongond. After
c%liggﬂhe %%qdoexgswafers were detached from each other using a thin
blade troduced to the weak interface. The film 102 of 6H-SiC was
removed by FéacdtivetioREteRing (RTE): Fiialy "Shrhfe/ FiFAl contact 20 was -
producedsonzthe nEGaNclayer denuded by etching in accordance with the

geometry-shown,g Hourel F RXAMPLE.2: Produglion.of an injermediate,
substrate for the fabrication of LEDs or LDs emitting in the red and 25
bé&%ﬁ%ﬁwﬁﬁ%ﬁ%ﬁ then heated to a temperature of closs to

400°C under a slight mechanical pressure applied using a
piston (P < 2 barx). A eutectic phase based on gold and
gilicon was forymed, which resulted in a strong bond.
After cooling, the bonded wafers were detached from each
other using a thin blade introduced to the weak
interface. The film 102 of 6H-3iC wasg removed by
reactive ion etching (RIE). Finally, ohmic Ti/Al contact
was produced on the n-GaN layer denuded by etching in

accoydance 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 substrate used in this example was
composed of a support 101 forméd from 81 and a surface
epitaxially grown layer 102 formed from GaAs. BRetween
these two portions were a buried layer of oxide and the
releasable interface. The active layers based on Ga$ and
AlGalInP alloys were applied epitaxially to the Gahs {ilm.
The metal deposits were then successively deposited on
the active layers:

¢ Au/Zn: ohmic contact to p-layer;

e Ti: diffusion barrier;

s Du: layer forming mirror and permitting bonding;
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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 GaAs. Between these two Ifortions were a buried layer of

oxide and the 30 releasable interface. Thé active layers based on GaS

and AlGalnP alloys were applied epitaxially to the GaAs film. The metal
depositslﬂergﬁgeg grlﬂgc%ss%ely de gLinltae% osnuth(%'D a%ti\ﬁeOL?y%[Glsg _ Atijgnéi red
ohmic contact to p-layer; ‘§5 i diffision arné}rl,3 AU layer forming mirror
andPpermittigHchdirg i3  Atkehe BaRRIME. dHfal SupperiTnT was
preparedifor euteetic bonding by means of the following metallizations: Ti

(5 nm): keyingilaygr;n%)Au:}{fgg/Qggdi@gy'gr}e;metallized substrates were
brought into contact under vacuum ther heated to a temperature of close

to 400C finde? & diight REeRARRal pressure applied using a piston (P < 2
bar). A elitertiophasé besédomgdld andsl Owsilicorowas dormeich whigtent act
regulted-ina strang Head. WAftar cqoling, the banded wafers wergy o o
deﬁ%h)ecd Eg@e%ach Soﬂer L{:SII‘FI%%I thqu blade mtrgduced to the vye%k
intertace, assisted by injection of & fiith: THe M- T02 6F GARR Wy
refioved by chemitaP 5 bichidy. S EGRpbSitecsasstrate 98B thengold and
obiaihedavithvactive tayets that were comprtible with thestahrigation.f .
gl petfounanas bEDe.I L singe apioL opie coiackwas aieady. .,
integrated over thé’whole surface of the active zone (reef ection of the ﬂ‘ghet

erfitte@toWwardE26 tHe Sipport Sptikfuint HfetiRn dreurent 4efHe back

interface, assisted by injection of a fluid.

using a

The f£ilm 102 of GalAs was removed by chemical
etching. A composite substrate was then obtained with _
active layers that were compatible with the fabrication
cf high performance LEDs or LDs since a mirror ohmic
contact was already integrated over the whole surface of
the active zcne (reflection of the light emitted towards

the support, optimum injection of current at the back

face, etc).

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
composged of a support 101 formed from Si and a surface
epitaxially grown layer 102 formed from Si with
crystallographic orientation (111). Between these two
poertions were a buried layer of oxide and the releasable
interface 103. The active layers based on GaN and
AlGaInN alloys were applied to 8i film 102 or via a
buffer layer based on ALN. 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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face, etc). EXAMPLE 3: Production of LEDs emitting in the green and
based on GaN epitaxially grown on Si (111) 25 The releasable substrate
used in this example was composed of a support 101 formed from Si and
a surface epitaxially grown layer 102 forfied from Si with crystallographic
orientation (111). Between these two portions were a buried layer of

oxide and the releasable 30 interface 103, The active layers based on
GaN anog\ A égf}‘rﬁ\l gﬁgﬁovrvgrelgpi)liﬁﬁsio%ﬁﬁi@% og%ifa gUhGferiayer

bazedbALRY The Factapde positsivdreandmsusesssivelydeposited on

the activeslayers: (Nir/Au: pdmiggontagtte p-layer, with 35 integrated

Cr diffusign rrjeri'b Au:.mirrar and bonding layer; 14 A final support 107
was prepare%gf‘dr eu?gc%tfcngo%cﬁxg “By means of the following

metallizatibRs " CErGHRT IKEVIRG TayFe AuvsairdiRg R ts THee contact
metatlized-substrateshrere-hrotght into eontacipuRdermMacutn thefke to

h ture; of.cl 4 i aical .
eated to g teympera g@elgfhbO%%aQQQa%dggééé@?%@e{;g%% using a

pressure applied using a _piston (P < 2 bar). A'eutectic ased on

gdid 8ndsilidorwasTormed, whiGh FEtfed i 3 $HRng5HY. 20 At and
covling,the bondedwafers were détacked fromdeach athermising adhid.

blaﬁ.&E\iroggge;qlt@thecwgalsdﬂ%@%&@%@%498 of Si wassemaved ook
byoqE eénrical etchir;lgdgt'lMAl-B1 The optional AIN based %‘fer layer could

also bé removed by dry etching: Finally- an RAT 15°TifAt Tolitatt 108
was'prodteed on thedehuded WGaNtayer 184 assivowd ibRigurentcal

etching (TMAH). The opticnal AIN based buffer layer
could alsoc be removed by dry etching. Finally, an ohmic
Ti/A1l contact 108 was produced on the denuded n-GaN layer
104, as zshown in Figure 1F,.
In particular, the invention can allow:
¢ the production of light-emitting diodes or laser
dicdes, preferably based on GaN {(and AlGaInN
alloysg) or on GaAs (and AlGaInP alloys);
¢ the production of an intermediate substrate
comprising active layers of the components

mentioned above (c¢f figure 1E).



In particular, the invention can allow: the production of light-emitting
diodes or laser diodes, preferably based on GaN (and AlGalnN 20 alloys)
or on GaAs (and AlGalnP alloys) ; the production of an intermediate
substrate comprising active layers ¢of the components mentioned above
(of figure 1E). 15 CLAIMS 1. A method of producing a thin layer of a
CL&éMhiconductor material on a substrate, termed the final substrate, said
1. final substrate beingaosilicon gubstrateiar alconstictive substrate coatedtor

ma Yith;a filmof silican, said method comprising: ferming saidlayer of  sa:q
semiconductor material on a supEl)d(_zrt termed the initial SUfport ;

finadenibhiiy SailthiATayet and Shidfirdl sbstrate 2by métal Bording 1hsd e
suirs/ohassthedfoamnationof gn  eateckit phaseL preédddingra metalidepdsitamrd
colfye-thin Jayer and on the final substrate with a view to metal bonding;

mechanically fracturing.the initial support.al Y‘éﬁﬂk interface, 24 A
methodéac%lé%{r%}ﬁg t%a(%imeif,yi%“wh%% s%fg I%Efr% rI(Ezldyer is—producedlby o e
epitaxiaPYRRART 3L ATHBEhdd &ccdtding®td cEIRPSTh Which the initial

support cosyxisesray substrate ahd areepitaxially grewn Byerl4, Aubstrate

method;agcarding toglaim 3yinemhich the meshanicak separationstep s an
comprisggggg rating the ensemble along the weak interface. 5. A

1C asey . . .
method according to any one of claims 1 to 4, in which
e producing a metal deposit on the thin layer and on

the final substrate with a view to metal bonding;
¢ mechanically fracturing the initial support along a

weak Iinterface.

2. A method according to claim 1, in which said thin layer

is produced by epitaxial growth.

3. A methed according to claim 2, in which the initial
support comprises a substrate and an epitaxially grown

layer.

4. A method according to claim 3, in which the mechanical
separaticn step comprises separating the ensemble along the

weak interface.

5. A method accerding to any one of claims 1 to 4, in which
metal bonding is achieved wusing a stack of layers
comprising an ohmic contact layer, a reflective layer and a

layer based on gecld or aluminium.

6. A method according to claim 5, in which the reflective
layer 1is based on silver, aluminium, rhodium, gold or

platinum.



metal bonding is achieved using a stack of layers comprising an ohmic
contact layer, a reflective layer and a layer based on gold or aluminium.
6. A method according to claim 5, in which the reflective layer is based on
silver, aluminium, rhodium, gold or platinum. 16 7. A method according to
any one of claims 1 to 6, in which thé eutectic phase is Au-Si or Al-Si. 8.
A method according to any one of claims 5 to 7, in which the stack of
7. layers furtherscomprises:za tayesfigrnoing ao diffusidmisartier.c9.¢A migtheth Lich
tnhaceqrding to-claimB, in which the diffusion; barrier comprises tungsten,
titanium, chromium, platinum or tantalum. 10. A method according to any
one of claims 1 to 9, further comprising producing contact pins on the
8 . séncoritRitteiC Atatedaldayer aftet the méedhanicatBeparation step.m whpich
rhnethogbaccorlingatpctaim M0 th shichdhe pinssare strahspatenttand/ongo a
41 8oL cover the gntire surface of the semiconductor material layer. 12. A
method according to any one of claims 1 to 11, in which the
semiconductor material of the thin layer is an Al.Gal_,_ylnyP or
9. AEGale LAy NeGHOYE IR AWRICH O <c ha & 1%ind 10 <wipich, fheandiffusion
batesnediate-suksitate coFY iSO ta Substiale heirga:sikcongubstraie or
+ 2QF @, genductive substrate coated with a film of silicon and a thin layer
ormed from a semiconductor material bonded via a metal bond that
~includes an eutectic chase. 14. An intermediate substrate according to
10¢lamnsStimd according to any one of claims 1 to 9, further

comprising producing -contact- pins on the - semiconductor

materlial layer after the mechanical separation step.

11. A methed according to claim 10, in which the pins are
transparent and/or do not cover the entire surface of the

semiconductor material layer.

12. A method according to any one of claims 1 to 11, in
which the semiconductor material of the thin layer is an
Al Gaj-y-¢InyP or AliGa;,-yIn,N alloy in which 0 £ x £ 1 and
0=y £1.

13. An intermediate substrate comprising:
¢ a substrate Dbeing a silicon substrate or a
conductive substrate coazted with a film of silicon
and a thin layer formed from a semiconductor
material bonded via a metal bond that includes an

eutectic phase.

14, An intermediate substrate according to c¢laim 13, in

which the eutectic phase is Au-351 or Al-Si.

15. An intermediate substrate according fto c<claim 14, in

which the metal bond comprises a stack of metallic lavers



which the eutectic phase is Au-Si or Al-Si. 15. An intermediate substrate
according to claim 14, in which the metal bond comprises a stack of
metallic layers . 17 16. An intermediate substrate according to claim 14 or
claim 15, in which the stack of metghic layers comprises an ohmic contact
layer, a reflective layer and a layer based on gold or aluminium. 17. An
intermediate substrate according to claim 16, in which the reflective layer
16 js based 6/ SHYE Biurminige sfodiem, gefdsrplatnuive 18 im 14 or
cldntermediatensubstrate according ¢ claim 4@ ok claim 14 j8 whichotherises

stack of metallic_layer er compri forming.a diffysi .
o R R e iRy s oy 1eg

P2 gfitl<ion Fatfehyar EBHPHS8s tungsten, titanium, chromium, platinum

or tantalum. 20. An intermediate substrate according to any one of claims
17 14 16,19 fudhercompsing.eentagt pinsea-thei thip laysr of1aim 16, in

semicqnductor material. 21. An intermediate substrate according.to claim
i e B L (B harat st 50 At Coves e g Lo,
Thefifate Sithe semitorductofmaterial layer. 22. An intermediate substrate

according to any one of claims 14 to 21, in which the semiconductor
15 Material of the othin layer is formadifram an A Galg ¥IOYR-0Lin 16 or
c12)Gal g yioYN glloyin phich 0.5 x < Jand O y < L 28 An ey,
optoelectronic device comprising an mtermealla‘e substra e%ccordlng to
COBRY GRS ofclafi§ 145629 DA B STTR #$ €O Thaivérition concerns a
method of producing a thin

19, An intermediate substrate according to claim 18, in
which the  diffusion Dbarrier layer comprises tungsten,

~titanium, chromium, platinum or tantalum.

20. An intermediate substrate according to any one of
claims 14 to 19, further comprising contact pins on the
thin layer of semiconductor material.

21. An intermediate substrate according to claim 20; in
which the pins are <tfransparent and/or do not cover the

entire surface c¢f the semiconductor material layer.

22. An intermediate substrate according to any one of
claims 14 to 21, in which the semiconductor material of the
thin layer is formed £from an Al,Gajx-yIn,P or Al,Ga;_,.,In,N
alloy in which 0 € x £ 1 and 0 Sy < 1.

23. An optoelectronic device comprising an intermediate

subsgtrate according to any one of claims 14 to 22.
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layer (104) of a semiconductor material on a substrate (107) termed the
final substrate, comprising: forming said layer of semiconductor material
on a support termed the initial support (101); assembling said thin layer
(104) and said final substrate (107) by r %tal bonding; mechanically
separating the initial support (101.) from the thin layer (107). An
intermediate substrate is obtalr%gdE Qlc n }Pe ed to fabricate a
variety of components such as t- emlttmg dlodes or laser diodes. This
method can produce a thin layer on a final substrate from a starting

substraterivhichrsaimhe cecycted-a-dint of nen rdestructive-srechanigal thin
re%ﬁ?@r {104} of a semiconductor material on a substrate
(107) termed the final substrate, comprising:
¢ forming said layer of semiconductor material on a
suppert termed the initial support (101);

¢ agsembling said thin laver (104) and said final

substrate (107) by metal bonding;

¢ mechanically separating the initial support {101}

from the thin layer (107).

An intermediate substrate iz cbtained which can be
uged to fabricate a variety of components such as light-
emitting diocdes or laser diodes. This method can produce
a thin layer on a final substrate from a starting
substrate which can be recycled by dint of non

destructive mechanical releasgs.



