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(57) ABSTRACT 

The invention concerns a method of fabricating a substrate 

that includes a layer of at least one semiconductor material 

on a support. The substrate is fabricated by affixing a 

nucleation layer to an intermediate support substrate to form 
a barrier layer against diffusion of atoms from the interme 
diate support substrate, depositing at least one layer of 
semiconductor material to the nucleation layer; attaching a 
target substrate to the deposited semiconductor material to 
form a ?nal support assembly, and removing the interme 
diate support substrate and the nucleation layer from the 
?nal support assembly. The ?nal support assembly includes 
the target substrate, the deposited semiconductor material, 
the nucleation layer and the intermediate support substrate 
so that, after removal of the intermediate support substrate, 
a substrate is provided that includes at least one layer of at 

least one semiconductor material on a support. 
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FABRICATION OF SUBSTRATES WITH A USEFUL 
LAYER OF MONOCRYSTALLINE 
SEMICONDUCTOR MATERIAL 

FIELD OF INVENTION 

[0001] The present invention relates to a method of fab 
ricating a support carrying a substrate comprising a layer of 
monocrystalline semiconductor material, especially a Wide 
band gap material, and in particular a mono or poly-metallic 
nitride substrate, such as gallium nitride (GaN) or aluminum 
nitride (AlN), or a diamond substrate. 

BACKGROUND OF THE INVENTION 

[0002] Semiconductor technology based on the use of 
GaN, AlN, and compounds thereof as semiconductor mate 
rial, currently suffer from a lack of large-siZed bulk sub 
strates of such materials. 

[0003] The most Widely knoWn technique for producing a 
bulk GaN substrate consists of depositing the GaN on a 
substrate by a process knoWn as hetero-epitaxy. 

[0004] In order to produce a substrate having good crystal 
quality, the substrate material and the epitaxial monocrystal 
to be deposited thereon, must have little lattice mismatch. 
Additionally, the thermal expansion coefficient of both the 
substrate material and the epitaxial monocrystal must be 
relatively similar, because the high temperatures involved in 
hetero-epitaxy is knoWn to sometimes cause dissociation 
and diffusion of elements of the substrate to the epitaxial 
layer. Thirdly, the substrate material must be mechanically 
and chemically stable at high temperatures so as to obtain 
good crystal quality. Naturally, qualities such as surface 
condition and crystal quality of the starting substrate are also 
important factors. 

[0005] Currently, sapphire and silicon carbide (SiC), are 
commonly used as the substrate material. HoWever, sapphire 
and silicon carbide are far from being optimal substrate 
material due to their lattice parameters and their expansion 
coef?cients. 

[0006] Another common practice is groWing layers of 
GaN on substrates such as Zirconium oxide (ZnO), lithium 
gallium oxide (LiGaOZ), lithium aluminum oxide (LiAlO2) 
(See “GroWth of III-Nitrides on ZnO, LiGaO2 and LiAlO2 
substrates”, Mackenzie et al., J. Electrochem. Soc., vol. 145, 
NO 7, July 1998, p. 2581) or of neodymium gallium oxide 
(NdGaO3) (see “GaN bulk substrates for GaN based LEDs 
and LDs”, Oda et al., Phys. Stat. $01., (a) 180, 51 (2000). 
Although these substrate materials are often selected for 
their small lattice mismatch and their similar coef?cient of 
expansion With GaN, they suffer from having poor chemical 
stability under high temperatures as compared to sapphire or 
silicon carbide. For example, When the oxide substrates are 
exposed to high temperatures, dissociation of the metal 
and/or the oxygen occurs and such dissociated metal and/or 
oxygen diffuses to the epitaxial layer. As described in 
Impurity contamination of GaN epitaxial ?lms from the 
sapphire, SiC, ana' ZnO substrates, Popovici et al., Appl. 
Phys. Lett., 71(23), Dec. 8, 1997, and incorporated herein, 
contamination of the epitaxial layer by Zinc and oxygen 
from a ZnO substrate compromises the quality and purity of 
the epitaxial layer. 

[0007] Furthermore, once the layer or layers intended to 
form the substrate have been formed, in the majority of cases 
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the support on Which groWth has been carried out has to be 
removed, Which necessitates either chemical attack of said 
support and thus its loss even if it is produced from an 
expensive material, thereby increasing the cost of the pro 
cess, or by rupture betWeen the layers formed by epitaxial 
groWth and said support, Which can be dif?cult to control 
and/or can necessitate particular dispositions Which compli 
cate the method or make it more expensive. 

[0008] More generally, it has been proven that, for the 
purpose of temporary support removal, chip manufacturers 
mostly prefer an etching technique rather than a rupturing 
technique. This is mainly because, in the semiconductor 
industry, etching techniques have been mastered for years 
and most often do not require any additional investment 
While rupture techniques are more dif?cult to control or 
require signi?cant capital investment, thus adding complex 
ity to the process. 

[0009] In parallel, an etching approach Would be valuable 
only if the material of the support is relatively inexpensive, 
but such inexpensive materials, such as gallium Arsenide 
GaAs, introduce additional draWbacks. 

[0010] In this regard, the article “Preparation of large 
freestanding GaN substrates by Hydride Vapor Phase Epit 
axy using GaAs as a starting substrate”, Motoki et al., Jpn. 
J. Appl. Phys., Vol. 41 (2001), p. 140-143, proposes using a 
gallium arsenide GaAs substrate on Which to groW GaN by 
hetero-epitaxy. HoWever, When heated to the high tempera 
tures involved in epitaxy, GaAs undergoes surface dissocia 
tion, Which causes arsenic to evaporate, Which can contami 
nate the GaN monocrystal. 

[0011] The present invention noW seeks to overcome these 
disadvantages. 

SUMMARY OF THE INVENTION 

[0012] The invention relates to a method for fabricating a 
substrate comprising at least one layer of at least one 
semiconductor material on a support. This method com 
prises providing an intermediate support that includes as a 
barrier against diffusion of atoms from the intermediate 
support; providing at least one layer of a semiconductor 
material upon the nucleation layer; bonding a target sub 
strate to the deposited semiconductor material to form a ?nal 
support assembly comprising the target substrate, the depos 
ited semiconductor material, the nucleation layer and the 
intermediate support; and processing the ?nal support 
assembly to chemically remove at least one of the interme 
diate support or the nucleation layer, thus providing a 
substrate comprising at least one layer of semiconductor 
material on the target substrate. 

[0013] Preferably, the layer(s) of semiconductor material 
may be epitaxially deposited on the barrier layer and is a 
monocrystalline material. Also, the intermediate support 
may conveniently be removed by etching, such as With an 
acid solution. If necessary, a barrier layer can be provided 
betWeen the nucleation layer and the intermediate support. 

[0014] The intermediate support is advantageously pro 
vided by implanting atomic species into at least a portion of 
a source substrate to de?ne the nucleation layer, Wherein a 
main concentration of implanted atomic species de?nes a 
detachment Zone; attaching the source substrate implanted 
With the atomic species to at least a portion of the interme 
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diate support to form a source substrate-intermediate support 
assembly; and treating the assembly to detach the interme 
diate support and nucleation layer. 

[0015] The nucleation layer is preferably af?xed to the 
intermediate support by molecular bonding, and the treating 
step preferably comprises applying thermal or mechanical 
stress to the assembly to detach the intermediate support and 
nucleation layer. Also, a least one bonding layer is applied 
to at least one of the nucleation layer or the intermediate 
support prior to af?xing the nucleation layer to the interme 
diate support. 

[0016] The invention also relates to a method for fabri 
cating a substrate that includes a layer of semiconductor 
material on a support. This method comprises providing an 
intermediate support that includes a barrier layer that is 
resistant to diffusing elements derived from dissociation of 
the intermediate support; depositing upon the barrier layer at 
least one layer of semiconductor material by epitaxial 
groWth; bonding the at least one layer of semiconductor 
material to a ?nal support such that a ?rst surface of the 
semiconductor material is attached to the intermediate sup 
port and a second surface of the semiconductor material is 
attached to the ?nal support; and chemically removing the 
intermediate support from the semiconductor material by 
etching such as With an acid solution to obtain the at least 
one layer of semiconductor material on the ?nal support. 

[0017] As described above, the intermediate support can 
include a nucleation layer affixed to the barrier layer. If so, 
the method can further comprise implanting the atomic 
species into at least a portion of a source substrate to de?ne 
at least one of the barrier layer or the nucleation layer, 
Wherein a main concentration of the implanted atomic 
species de?nes a detachment Zone; bonding the source 
substrate implanted With the atomic species to at least a 
portion of the intermediate support to form a source sub 
strate-intermediate support assembly; and treating the 
assembly to detach the intermediate support and barrier or 
nucleation layer. 

[0018] The barrier layer may be ?rst applied to the inter 
mediate support and the nucleation layer is then applied to 
the barrier layer. Also, a layer of adhesive can be applied to 
at least one of the surfaces of the barrier layer or the 
nucleation layer to de?ne a bonding layer. Generally, at least 
one of the barrier layer or the nucleation layer is formed by 
a deposition technique. 

[0019] In these methods, the intermediate support is 
selected from the group consisting of silicon, gallium ars 
enide, Zinc oxide, lithium gallium oxide and lithium alumi 
num oxide, and the semiconductor layer comprises at least 
one mono or poly-metallic nitride. Apreferred semiconduc 
tor material layer is gallium nitride, and the nucleation layer 
can be selected from the group consisting of silicon carbide, 
gallium nitride and sapphire. If desired, the ?nal support can 
include a re?ective coating. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0020] Other aspects, aims and advantages of the present 
invention become clear from the folloWing description of a 
preferred implementation, given by Way of non-limiting 
example and made With reference to the accompanying 
draWings in Which: 
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[0021] FIGS. 1A to 1G illustrate the successive steps of a 
method in accordance With the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] The present invention preferably provides a 
method for fabricating a substrate by hetero-epitaxial groWth 
Wherein the epitaxial layer(s) is protected against contami 
nation from the substrate material despite exposure to the 
high temperatures necessary for groWth. The invention also 
provides a method for easy removal of the support on Which 
the epitaxial layer is groWn. 

[0023] Generally, the intermediate support is a material 
that can be chemically attacked by a given attack medium, 
and the material of the nucleation layer forms a barrier 
against diffusion of elements deriving from any thermal 
dissociation of the intermediate support material. 

[0024] In one speci?c arrangement, the method involves 
epitaxial groWing of the monocrystalline semiconductor 
material on the nucleation layer. Preferably, monocrystalline 
semiconductor material is deposited on the nucleation layer 
by epitaxy. HoWever, other methods are suitable, as is 
knoWn in the art. 

[0025] As noted above, the material of the intermediate 
support is one that can be chemically attacked or etched by 
a given etching medium, it is subject to thermal dissociation 
When exposed to a the temperature of epitaxial groWing of 
the semiconductor layer, and is made of a material that is 
less expensive that materials that are more resistant to 
thermal dissociation at epitaxial groWth temperatures. 

[0026] Referring to FIGS. 1A to 1G, FIG. 1A shoWs a 
source substrate 10, such as monocrystalline silicon carbide 
SiC, in Which ions, e.g., hydrogen ions, have been implanted 
at a certain depth using an ionic bombardment machine, a 
plasma implantation machine, or any other knoWn method in 
the art. The implantation of ions de?nes a nucleation layer 
12 of implanted ions on a portion of the source substrate 10, 
Wherein the main concentration of ions on the source 
substrate de?ne a detachment Zone 14. Typically, ions are 
implanted to a depth in the range of about 200 nanometers 
(nm) to 1000 nm, using ions With energy in the range of 
about 50 kilo electron volts (keV) to 200 keV, and an 
implantation dose in the range of about 5><1016 ions per 
square centimeter (ions/cm2) to 1><1017 ions/cm2. 

[0027] Referring to FIG. 1B, substrate 10 having layer 12 
is attached to an intermediate groWth support substrate 20 by 
molecular bonding to form a source substrate-intermediate 
groWth support substrate assembly. For example, the groWth 
support substrate 20 may comprise monocrystalline gallium 
arsenide GaAs. Typically, the intermediate groWth support 
substrate 20 has a thickness in the range of about 400 
micrometers to 800 pm. 

[0028] Optionally, at least one surface of source substrate 
10 and/or support substrate 20 is provided With bonding 
layers 13, 23 in a manner knoWn in the art. Such bonding 
layers may be silicon oxide SiO2 or silicon nitride Si3N4. 
HoWever, other materials may be used as knoWn in the art. 
When formed from SiO2 on Si, the bonding layer(s) are 
provided on the surface of the source substrate or the 
intermediate support substrate by thermal oxidation, or 
alternatively, by deposition. The bonding energy of the 
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bonding interface is brought to the required level by heat 
treatment, typically at a temperature of more than about 300° 
C. for a period that is typically 2 hours. HoWever, other 
knoWn methods may be used. 

[0029] Stresses, such as thermal and/or mechanical, but 
Which could be of some other nature, are applied to the 
source substrate-intermediate groWth support substrate 
assembly so as to detach the intermediate groWth support 
substrate 20 and the nucleation layer 12 from the remaining 
source substrate 10, at the detachment Zone 14. Such detach 
ment can be accomplished using the knoWn Smart-Cut® 
technique developed by Applicant. To this end, a heat 
treatment is typically carried out at a temperature in the 
range 800° C. to 900° C. for a period in the range 30 minutes 
to 3 hours. Such heat treatment can be combined With that 
used to strengthen the bonding interface. 

[0030] As illustrated in FIG. 1C, a structure comprising a 
GaAs groWth support 20 having a thin nucleation layer 12 of 
monocrystalline SiC is obtained. The free surface of said 
layer can undergo polishing/cleaning and in particular 
chemical-mechanical polishing or ion beam smoothing 
intended to alloW good-quality epitaXial groWth to be per 
formed thereon. 

[0031] A metal organic chemical vapor deposition 
(MOCVD) hetero-epitaxy technique is carried out on this 
surface to produce a stack of deposits of gallium nitride GaN 
With different types of doping, said technique being knoWn 
to produce a GaN stack 30 having good crystal quality. 

[0032] Such technique is carried out at a temperature of 
about 1050° C. to 1100° C., at Which temperature partial 
dissociation of the GaAs of the support substrate 20 is 
observed. The presence of the SiC nucleation layer 12, 
hoWever, forms a barrier layer against the diffusion of 
arsenic or gallium atoms toWards the deposited layer 30, and 
thereby maintains the quality of the and the purity of layer 
30. 

[0033] The stack of GaN is typically a feW microns thick, 
i.e., it is a thin layer, as opposed to the thick layers With a 
minimum thickness of about 200 pm to 300 pm, Which 
renders the stack self-supporting. 

[0034] 
[0035] After groWth of the GaN stack 30, the assembly 
comprising the support substrate layers 20, bonding layer 
23, bonding layer 13, implanting layer 12 and layer 30 is 
applied to a target substrate 40 of monocrystalline or poly 
crystalline silicon so as to form the ?nal support of the GaN 
layer. 

FIG. 1D shoWs the resulting structure. 

[0036] At its surface receiving the GaN layer, said ?nal 
support 40 advantageously has metalliZation 41 alloWing the 
?nal support to comprise a re?ector for visible or UV 
radiation emitted by the electroluminescent components 
Which have been formed in the layer 30. The metalliZation 
41 of the surface of the ?nal support 40 is preferably 
achieved by cathode sputtering or vacuum evaporation of 
gold, tin, or palladium (or of any suitable alloy) With a 
thickness of 500 nm, for eXample. 

[0037] The free surface of the GaN stack 30 undergoes 
polishing treatment, typically a chemical-mechanical pol 
ishing or ion beam smoothing intended to provide a ?atness 
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that is suitable for molecular bonding With the target sub 
strate 40, Which itself must have satisfactory ?atness prior to 
metalliZation. 

[0038] The thickness of substrate 40 is typically in the 
range of about 300 pm to 500 pm. 

[0039] Fixing is achieved by molecular bonding or by 
eutectic bonding (Which means that polishing can be dis 
pensed With), if necessary supplying heat energy at a tem 
perature in the range 200° C. to 350° C. for several hours to 
produce the desired bonding forces. 

[0040] Optionally, prior to ?Xing, the GaN stack 30 can 
undergo all or some treatments for producing components 
such as blue or green LEDs, laser diodes, etc. 

[0041] The assembly is eXposed to chemical attack With a 
solution comprising a miXture including HF, HNO3, 
CH3COOH, and H20 in proportions of 11335 to com 
pletely remove the intermediate GaAs support 20. 

[0042] The nucleation layer, and if appropriate, the bond 
ing layers 13, 23 (if they have not been removed chemically) 
are removed preferably by ionic etching. Additionally, it is 
also possible to remove a portion of the epitaXial layers that 
have been formed, in particular to remove initial epitaXial 
layers containing defects. 

[0043] The method described herein With mention of 
certain examples is not meant to be limiting, and as is knoWn 
in the art variants are also encompassed Within the invention. 
For instance, the choice of nucleation layer 12 is principally 
conditioned by the search for a compromise betWeen the 
lattice parameter, thermal eXpansion coef?cient, stability at 
high temperatures, ability to form a barrier layer against the 
diffusion of elements from possible partial decomposition of 
the layer forming the intermediate support. Preferably, either 
SiC as indicated above is selected, or GaN, or even sapphire 
is selected. HoWever, other materials may be used as knoWn 
in the art. 

[0044] The material of the intermediate support 20 is not 
critical as regards to lattice parameter, but it should be 
selected principally as a result of ?nding a compromise 
betWeen its thermal eXpansion coefficient compared With 
that of the material of the epitaXial layer, the stability of the 
epitaXial layer under high temperatures, and in particular the 
facility With Which it is removed chemically. 

[0045] In addition to GaAs, other materials may be used 
such as silicon, certain oXides such as ZnO, LiGa2 or 
NdGaO3 Further, the material deposited by epitaXial groWth 
to form the useful layer or layers of the substrate is typically 
a stack of differently doped layers of GaN, in a manner that 
is knoWn in the art. HoWever, it can also be a stack of a 
variety of other metal nitrides such as AlN or GaAlN, etc. 

[0046] Finally, the ?nal support 40 can be any support 
selected as a function of a compromise betWeen its ability to 
receive the metalliZation 41 if appropriate, its ability to 
receive the deposited layer 30 by bonding or any other 
technique, its properties in terms of mechanical and chemi 
cal stability during treatments for producing components in 
the stack of layers 30, its thermal properties, its fabrication 
cost, etc. 

[0047] In another embodiment, not shoWn in the Figures, 
comprises tWo distinct layers deposited on or applied to the 
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intermediate support, one forming a barrier to the diffusion 
of elements deriving from dissociation of the material of the 
intermediate support, and the other, outer layer, forming a 
nucleation layer. It should be noted in this respect that the 
barrier layer can be formed, deposited or applied either onto 
the source substrate 10, or onto the intermediate support 20, 
prior to bonding. 

EXAMPLE 

[0048] A 500 nm thick layer of SiO2 is produced on one 
face of a monocrystalline SiC source substrate by thermal 
oxidation. Hydrogen ions are then implanted With an energy 
of 100 keV and using a dose of 8x1016 ions/cm2 into the 
source substrate using ion bombardment equipment. 

[0049] A 500 pm thick monocrystalline GaAs substrate 
intended to form the intermediate support is also prepared, 
and one face of the substrate is coated With a 500 nm thick 
SiO2 layer by chemical vapor deposition. 

[0050] Surface activation is then carried out, for eXample 
by chemical-mechanical polishing, to smooth the surfaces 
and provide them With a certain hydrophilic nature. 

[0051] The faces of the source substrate and the interme 
diate support substrate are then brought together and 
bonded, and a suitable bonding energy is obtained by heat 
treatment at 350° C. for a period of 2 hours. 

[0052] This assembly then undergoes heat treatment at 
900° C. for a period of one hour to obtain detachment at the 
implanted Zone. 

[0053] The face of the layer 12 is then polished at the 
detachment location using ionic smoothing by ion cluster 
smoothing. 

[0054] Different GaN layers are then deposited by epi 
taXial groWth. Typically, said GaN stack 30 has the folloW 
ing succession of layers: 

[0055] 

[0056] 

an 8 nm AlN buffer layer; 

a 1 pm GaN layer. 

[0057] After said operation, the free face of the stack 30 is 
polished by an ion cluster technique. 

[0058] MeanWhile, a monocrystalline silicon substrate 
With a normal commercial grade of surface polishing and a 
thickness of 500 pm is coated With a metalliZation based on 
indium/palladium over a thickness of 400 nm. 

[0059] The intermediate support 20 carrying the stack 30 
and the substrate 40 carrying the metalliZation 41 are then 
bonded together by molecular bonding, the bonding inter 
face being reinforced by heat treatment at 350° C. for a 
period of 2 hours. 

[0060] The GaAs intermediate support is then attacked by 
immersion in an attack solution composed of a mixture of 
HF, HNO3, CH3COOH, and H20 in proportions of 1:3:3:5, 
peripheral attack of the metallic layer 41 being minor and 
Without consequence. 

[0061] The attack ?nishes at the SiC layer 12. 

[0062] This latter layer is then removed, for eXample by 
SF J02 reactive ionic etching. 
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[0063] Clearly, the present invention is not limited to the 
preferred implementations described and shoWn in the draW 
ings, and the skilled person is capable of providing variants 
and modi?cations, all of Which are included Within the scope 
of the appended claims. 

What is claimed is: 
1. Amethod for fabricating a substrate comprising at least 

one layer of at least one semiconductor material on a 
support, Which comprises: 

providing an intermediate support that includes a nucle 
ation layer as a barrier against diffusion of atoms from 
the intermediate support; 

providing at least one layer of a semiconductor material 
upon the nucleation layer; 

bonding a target substrate to the deposited semiconductor 
material to form a ?nal support assembly comprising 
the target substrate, the deposited semiconductor mate 
rial, the nucleation layer and the intermediate support; 
and 

processing the ?nal support assembly to chemically 
remove at least one of the intermediate support or the 
nucleation layer, thus providing a substrate comprising 
the at least one layer of semiconductor material on the 
target substrate. 

2. The method according to claim 1, Wherein the inter 
mediate support is removed by etching. 

3. The method according to claim 2, Wherein the inter 
mediate support is etched With an acid solution. 

4. The method according to claim 1, Wherein the inter 
mediate support is provided by: 

implanting atomic species into at least a portion of a 
source substrate to de?ne the nucleation layer, Wherein 
a main concentration of implanted atomic species 
de?nes a detachment Zone; 

attaching the source substrate implanted With the atomic 
species to at least a portion of the intermediate support 
to form a source substrate-intermediate support assem 

bly; 
treating the assembly to detach the intermediate support 

and nucleation layer. 
5. The method according to claim 2, Wherein the treating 

step comprises applying thermal or mechanical stress to the 
assembly to detach the intermediate support and nucleation 
layer. 

6. The method according to claim 1, Which further com 
prises af?Xing the nucleation layer to the intermediate sup 
port by molecular bonding. 

7. The method according to claim 6, Wherein at least one 
bonding layer is applied to at least one of the nucleation 
layer or the intermediate support prior to af?Xing the nucle 
ation layer to the intermediate support. 

8. The method according to claim 1, Wherein the inter 
mediate support is selected from the group consisting of: 
silicon, gallium arsenide, Zinc oXide, lithium gallium oXide 
and lithium aluminum oxide. 

9. The method according to claim 1, Wherein the semi 
conductor material comprises at least one mono or poly 
metallic nitride. 

10. The method according to claim 9, Wherein the semi 
conductor material layer comprises gallium nitride, and 
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further wherein the nucleation layer is selected from the 
group consisting of silicon carbide, gallium nitride and 
sapphire. 

11. The method according to claim 1, Wherein the ?nal 
support includes a re?ective coating. 

12. The method according to claim 1, Wherein the layer of 
semiconductor material is epitaXially deposited on the nucle 
ation layer. 

13. The method according to claim 1, Which further 
comprises providing a second barrier layer betWeen the 
nucleation layer and the intermediate support. 

14. A method for fabricating a substrate comprising a 
layer of semiconductor material on a support, Wherein the 
method comprises: 

providing an intermediate support that includes a barrier 
layer that is resistant to diffusing elements derived from 
dissociation of the intermediate support, providing a 
nucleation layer af?Xed to the barrier layer; 

depositing upon the nucleation layer at least one layer of 
semiconductor material by epitaxial groWth; 

bonding the at least one layer of semiconductor material 
to a ?nal support such that a ?rst surface of the 
semiconductor material is attached to the intermediate 
support and a second surface of the semiconductor 
material is attached to the ?nal support; and 

chemically removing the intermediate support from the 
semiconductor material to obtain the at least one layer 
of semiconductor material on the ?nal support. 

15. The method according to claim 14, Wherein the 
intermediate support is removed by etching. 

16. The method according to claim 15, Wherein the 
intermediate support is etched With an acid solution. 

17. The method according to claim 14, Wherein method 
further comprises: 

implanting the atomic species into at least a portion of a 
source substrate to de?ne at least one of the barrier 
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layer or the nucleation layer, Wherein a main concen 
tration of the implanted atomic species de?nes a 
detachment Zone; 

bonding the source substrate implanted With the atomic 
species to at least a portion of the intermediate support 
to form a source substrate-intermediate support assem 

bly; and 

treating the assembly to detach the intermediate support 
and barrier or nucleation layer. 

18. The method according to claim 17, Wherein the 
treating step comprises applying a thermal or mechanical 
stress at the detachment Zone. 

19. The method according to claim 14, Wherein the barrier 
layer is ?rst applied to the intermediate support and the 
nucleation layer is then applied to the barrier layer. 

20. The method according to claim 19, Wherein a layer of 
adhesive is applied to at least one of the surfaces of the 
barrier layer or the nucleation layer to de?ne a bonding 
layer. 

21. The method according to claim 14, Wherein at least 
one of the barrier layer or the nucleation layer is formed by 
a deposition technique. 

22. The method according to claim 14, Wherein the 
intermediate support is selected from the group consisting of 
silicon, gallium arsenide, Zinc oXide, lithium gallium oXide 
and lithium aluminum oxide. 

23. The method according to claim 14, Wherein the 
semiconductor layer comprises at least one mono or poly 
metallic nitride. 

24. The method according to claim 14, Wherein the 
semiconductor material layer is comprises gallium nitride, 
and further Wherein the nucleation layer is selected from the 
group consisting of silicon carbide, gallium nitride and 
sapphire. 

25. The method according to claim 14, Wherein the ?nal 
support includes a re?ective coating. 

* * * * * 


