
1  RELAXATION OF A STRAINED MATERIAL LAYER WITH
APPLICATION OF A STIFFENER  Technical field of the
invention 5 The present invention relates to a method
of fabricating a layer of a  material that is at least
partially relaxed for electronics, optoelectronics or
photovoltaics, including the supply of a structure
comprising a strained  material layer situated between
a reflow layer and a stiffener layer and the
application of a heat treatment that brings the reflow
layer to a 10 temperature equal to or greater than the
glass transition temperature of  said reflow layer.
The invention also relates to the fabrication of
semi-conductor devices  from the layer of material
that is at least partially relaxed. 15 Prior art When
substrates are unavailable or are very expensive in
solid form, they  may be obtained in thinner layers by
epitaxial growth on seed substrates.  Nevertheless,
the properties of these seed substrates are not always
20 adapted to the materials from which one wishes to
carry out the growth. In  fact, seed substrates may
present, for example, a thermal expansion  coefficient
and a lattice parameter that are different from those
of the  materials from which one wishes to carry out
growth, which produces a  certain number of defects in
the layer formed, such as cracks that may 25 develop
during the growth or cooling of the structure, or the
presence of  lattice defects that reduce the efficacy
of the devices formed later, or even  the compression
stress or tension stress of the layer. Techniques for
relaxing such strained material layers are known,
particularly by introducing a reflow layer between the
strained layer and a 2  support substrate. But these
techniques do not yield completely  satisfactory
results; the strained layer is not always or
completely relaxed  



elastically. The structure formed from a layer stack
may also be degraded  and the layer to relax may be
detached from the remainder of the 5 structure. In
addition, when the material is compression strained,
this  elastic relaxation may lead to buckling of the
material, the roughness and  amplitude between the
peaks and valleys of the buckled layer then cannot  be
reconciled with the desired utilizations. When the
material is tension  strained, the relaxation often
produces cracks and an increase in surface  10
roughness. The article "buckling suppression of SiGe
islands on compliant substrates"  by H. Yin et al. (in
the Journal of Applied Physics, vol 94, number 10,
published on 15 November 2003) describes the elastic,
lateral and 15 buckling relaxations of compression
stressed materials as implementing  two competitive
phenomena. According to this document, a first
phenomenon consists of the lateral relaxation of the
strained material; this  relaxation then propagates
from the edges of the film or islands formed in  the
film to the center of the film or island. It is thus
explained that the 20 smaller the island, the faster
the lateral relaxation (which is accentuated by  the
thickness of the strained material layer). This
lateral relaxation enables  a film of substantially
flat relaxed material to be obtained, with low surface
roughness. For example, 60 micrometers x 60
micrometers SiGe islands  from epitaxy on an initial
silicon substrate with a 30% Germanium content 25
relax laterally and lead to obtaining a flat film
whose roughness rms is less  than 2 nm. Such as
explained in the previously cited article, the second
phenomena is  relaxation by buckling, wherein the
speed does not depend on the surface  of the film or
the island to be relaxed but on the stress in the
material. 30 Buckling leads to obtaining a film that
is at least partially relaxed but very  rough, and
even to fracturing the film if the roughness exceeds a
critical 3  value. This phenomenon is furthered by
relatively thin films, which allow  



easy curvature. In order to obtain a relaxed material
with the best morphology, H. Yin  recommends slowing
down the buckling phenomenon and promoting the  5
lateral relaxation phenomenon. To do this, he proposes
depositing a layer of non-strained material on the
film of material to be relaxed. This layer  allows the
total thickness of the material on the reflow layer to
be  increased by forming a bilayer (strained material
layer and covering layer)  and thus allows the lateral
relaxation speed to be increased. The 10 deposition of
this covering layer also allows a bilayer structure
that is  mechanically more rigid with a lower
propensity for curvature to be  obtained. In addition,
as the mean stress in the bilayer is lower due to the
fact of the free deposition of the covering layer, the
buckling force is lower.  But, in terms of heat
treatment, relaxation remains partial in the initially
15 strained material. In fact, the relaxation is
interrupted when the stresses  are balanced in the
bilayer. A multi-cycle method is then proposed in
order  to encourage lateral relaxation to the
detriment of buckling relaxation. This  is to carry
out heat treatment on the bilayer until the relaxation
allowed by  the new stress balance is obtained, then
the covering layer is reduced by 20 a given thickness
which allows a new stress balance and a new partial
relaxation to be obtained at the end of the second
relaxation annealing,  while reducing the buckling
relaxation phenomenon. These  thinning/annealing steps
are repeated until the covering layer is  completely
removed. The thickness of the covering layer to be
removed 25 may be identical at each cycle or may be
variable and defined as being  half of the thickness
of the covering layer from the previous cycle.
Optimization of the cycles combining these two
variations is also planned  but the relaxation method
remains relatively long to put in place. 30 Disclosure
of the invention 4  The object of the invention is to
remedy the aforementioned  



disadvantages and to propose a method for fabricating
a layer of a  material that is at least partially
relaxed for electronics, optoelectronics or
photovoltaics and that is rapid, effective and
practical to implement. 5 According to the invention,
this object is reached by the fact that the  method
comprises a progressive reduction in the thickness of
the stiffener  layer during application of the heat
treatment. 10 In a particularly advantageous manner,
the fabrication method in addition  comprises a step
of forming islands, in particular by etching or
electromagnetic irradiation in the strained material
layer before application  of the heat treatment. 15
According to a particular embodiment of the invention,
the strained  material layer is formed through the
following successive steps: a) Deposition of the
monocrystalline or polycrystalline strained material
layer on a nucleation substrate b) Assembly of the
strained material layer and a support substrate
through  20 a reflow layer c) At least partial removal
of the nucleation substrate. According to another
particular embodiment of the invention, the removal
of the nucleation substrate is partial and the
stiffener layer is at least in  part formed by the
remainder of the nucleation substrate. 25 According to
a particular aspect of the invention, the reflow -
layer is- constituted of at least one low-viscosity
material; in particular, the material  is a
borophosphosilicate glass comprising between 3 and 7%
boron and  preferentially between 3 and 5%. 30 5
According to a preferred embodiment of the invention,
the stiffener layer is  in GaN, the strained material
layer is in InGaN and the etching of the  



stiffener layer is performed in an atmosphere
comprising HCI. 5 The invention also relates to a
method of fabricating semiconductor  devices
comprising the supply of a layer in a material that is
at least  partially relaxed according to the invention
and the formation of at least  one active layer on the
at least partially relaxed material layer. In
particular, these active layers are the active layers
of laser components,  10 photovoltaic components or
electroluminescent diodes. According to a particular
method of the invention, the at least partially
relaxed material layer is in a III/N material, the
active layer or layers are in  a IIIN material and the
formation of the active layer or layers is carried out
is by epitaxy on the face of the III element of the
material from the at least  partially relaxed material
layer. Brief description of the figures 20 Other
characteristics, objects and advantages of the
invention will emerge  from the following detailed
description, with reference to the attached  figures
in which: - Figures 1 and 2 illustrate a first
embodiment according to the  invention 25 - Figures 3
and 4 illustrate another embodiment according to the
invention - Figures 5 to 8 illustrate the different
steps of fabricating a  substrate for relaxing a
strained layer in conformance with an  embodiment of
the invention. 30 - Figures 9 to 11 illustrate a
variation of fabricating a substrate for  relaxing a
strained layer in conformance with an embodiment of
the invention. 6  Figures 12 to 14 illustrate the
fabrication of active layers on a  layer of material
that is at least partially relaxed obtained  according
to an embodiment of the invention. 



Figures 15 to 17 illustrate an example of
implementation of the  5 method for fabricating a
substrate for relaxing a strained layer in
conformance with an embodiment of the invention.
Figures 18 to 20 illustrate an example of
implementation of the  method for relaxing the
strained material layer islands in  conformance with
an embodiment of the invention and of the 10 transfer
of islands to expose the desired polarity of the
material.  Detailed description of the invention 15
Figure 1 represents a structure 10 comprising a layer
of strained material  3 situated between a reflow
layer 2 and a stiffener layer 4. Preferably,
structure 10 also comprises a support substrate 1 on
which the reflow  layer 2 lays. It reinforces the
rigidity of the structure 10 during application  of
the heat treatment. 20 Said heat treatment is applied
to bring the reflow layer 2 to a temperature  equal to
or greater than its glass transition temperature
during which the  thickness of the stiffener layer 4
is progressively reduced, as illustrated in  Figure 2.
25 It was noted that a material is referred to as
strained respectively in  tension or in compression in
the interface plane with the material on which  it
lays when its lattice parameter is respectively less
than or greater than  its nominal lattice parameter,
that is, its lattice parameter in the natural 30
state. It is also indicated that the term "layer" must
be understood in the  broad sense of the term, that
is, that the layer may be continuous or
discontinuous. 7  Reflow layer is understood to refer
to a layer in an amorphous material  that flows and
becomes viscous when it is brought to a temperature
beyond its glass transition temperature. Preferably, a
low-viscosity reflow 



5 layer is used for the invention, that is, a layer
whose glass transition  temperature is rather low. For
example, the glass transition temperature of  a
high-viscosity oxide is on the order of 1000C or even
below 1200C, the  glass transition temperature of a
low-viscosity oxide is situated between  600C to
1000C. 10 The amorphous material of the reflow layer 2
according to the invention  may be a glass such as a
lithium-based glass or an oxide such as Si02,  doped
by boron or by boron and phosphorus to form a
borosilicate glass  (bsg) or borophosphosilicate glass
(bpsg). As the proportion of boron 15 determines the
glass transition temperature of the oxide, it is thus
possible  to fix the oxide composition to make it
viscous at the desired temperature.  For example the
glass transition temperature of a layer of bpsg that
contains 4.5 % of boron is approximately 650C. The
material of the reflow  layer 2 may be chosen such
that the heat treatment may be carried out 20 between
750C and 1050C and preferably between 850C and 950C.
In conformance with a particular embodiment of the
invention, the reflow  layer 2 is in
borophosphosilicate glass and the boron content of the
oxide  is preferably between 7% and 3%. When one
wishes to operate at a 25 temperature over 850C, the
boron content is preferentially less than or  equal to
4%.  Thus, when the reflow layer 2 of the structure 10
is brought beyond the  glass transition temperature
that enables the layer material to transition to  30
the viscous state, the strained material layer 3 may
at least partially relax and leads to a layer of
material that is at least partially relaxed 5. This
relaxation is done by elastic deformation that is
mainly lateral due to the 8  presence of the stiffener
4 at its surface. The stiffener layer 4 contributes
to limiting the speed of deformation by buckling, by
forming cracks or by  increasing surface roughness in
favor of lateral deformation. But the  



stiffener 4 in contact with the strained material
layer 3 opposes the 5 relaxation of the strained
material. As long as the opposition exerted by  the
stiffener, that depends in part on the thickness of
the latter, is not  insignificant faced with the force
pushing towards relaxation, the relaxation  of the
strained material remains partial. This is why
progressively reducing  the thickness of the stiffener
4 while maintaining the reflow layer 2 at a 10
temperature greater than the glass transition
temperature allows  continuous rebalancing of the
forces at play and a total or at least partial
lateral relaxation of the strained material may be
obtained. Preferably, the reflow layer 2 is brought
beyond its glass transition  15 temperature by heating
the entire structure 10 in a heating device so that
all of the layers constituting the structure 10 are
also heated. But applying  a local heat treatment at
the level of the reflow layer 2 may also be  planned.
20 The stiffener layer 4 may also be constituted of a
material deposited so as  to be non strained, or
advantageously with a compression or tension  stress
if the layer of material 3 presents a stress
respectively in  compression or in tension. The
deposition methods used may be chosen  from among
liquid phase chemical deposition, chemical vapor
deposition  25 or molecular beam deposition. The
material of the stiffener layer 4 may be
monocrystalline,  polycrystalline or amorphous. It
should present adapted thermo- mechanical properties
to ensure a sufficient rigidity at the considered 30
temperatures and to present the desired stiffening
effect. The material  may be in germanium or silicon
or be constituted of a III/N material. If 9  silicon
is chosen, the silicon is preferably polycrystalline
since it is less  expensive to form. Its thickness may
be between 50 nm and 1 micrometer.  The method for
progressively reducing the thickness of the stiffener
layer 5 4 may be dry etching of the plasma-assisted
dry etching type, or dry  



etching by gas phase chemical reaction. The etching
technique used must  be compatible with the
temperature of the heat treatment applied to the
structure. 1o The thickness of the stiffener layer 4
may be reduced until the layer is  completely removed.
Whereas the duration of the heat treatment is
dependent on the end of the etching, it is possible
that the strained  material of layer 3 is not
completely or sufficiently relaxed. In this case, the
heat treatment may be continued for several hours, for
example in order to 15 complete the relaxation of the
strained material and lead to a layer 5 of a  material
that is completely or at least partially relaxed,
mainly laterally.  According to the thermo-mechanical
properties of the strained material  from layer 3 and
particularly its Young's modulus and the volume of the
20 material to relax, the person skilled in the art
may easily proceed with the  necessary adjustments in
order to optimize the reduction of the stiffener
layer 4 so that the layer of material 3 at least
partially relaxes, preferably  laterally, while
preventing the formation of buckling, cracks and
surface  roughness. 25 The layer of strained material
3 is preferentially in a polycrystalline or
monocrystalline material. According to an embodiment
in conformance  with the invention, the strained
material is a III/N material that comprises  element
III and nitrogen-based binary, ternary or quaternary
alloy 30 materials. Preferably the III/N material is
monocrystalline InGaN with an  indium content of
between 3 and 35%. Even more preferably, the InGaN
has an indium content of between 5 and 10%. 10
According to another aspect of the invention, the
layer of strained material  3 may be cut into islands
of materials 3a, 3b as represented in Figure 3.  These
islands allow the relaxation by buckling or forming
cracks to be 5 limited while promoting lateral
relaxation. It then becomes possible to  



accelerate the thickness reduction speed of the
stiffener layer 4 while  conserving the mainly lateral
relaxation that leads to a material that is at  least
partially laterally relaxed 5a, 5b illustrated in
Figure 4. These islands  may be of any shape and size.
Square shaped islands are preferred for 10 practical
reasons concerning their fabrication; their sizes may
vary  according to the initial stress of the material
from 100 micrometers x 100  micrometers to 3 mm x 3
mm, for example. They may be formed by
electromagnetic irradiation thanks to an irradiation
source whose  wavelength corresponds to the absorbent
properties of the material. For 15 example, a laser
will allow islands to be formed in a III/N type
nitrided  material, more particularly, a laser with a
wavelength of less than 400 nm  will allow trenches to
be etched to form GaN islands. These islands may  also
be formed by masking and etching, as is well known to
the person  skilled in the art. 20 According to one
variation of the invention, patterns 2a, 2b, aligned
on the  islands of the strained material layer 3a, 3b
are formed in at least one part  of the thickness of
the reflow layer 2 in order to further minimize the
buckling process or the formation of cracks when the
strained material 25 relaxes. Depending on the case,
the patterns are made in the entire  thickness of the
reflow layer 2 until distinct islands are obtained, as
represented in Figure 3. Preferably, these islands 2a,
2b have the same  size as islands 3a, 3b of the
strained material. 30 According to the embodiment of
forming these islands 3a, 3b, the stiffener  layer 4
is also cut in the form of islands 4a, 4b aligned on
the islands of 11  strained materials 3a, 3b as
represented in Figure 3 in order to optimize  the
relaxation in islands 5a, 5b as illustrated in Figure
4. The invention also relates to a method of
fabricating the structure 10. As  5 illustrated in
Figure 5, the strained material layer 3 is first of
all deposited,  



for example by epitaxy, on a nucleation substrate 11
for which the lattice  parameter of the material
differs from that of the material of layer 3. The
epitaxy may be carried out according to a known method
such as MOVPE  (Metal Organic Vapor Phase Epitaxy) or
MBE (Molecular Beam Epitaxy) 1o and a layer 3 that may
be continuous in a monocrystalline or  polycrystalline
strained material is then obtained. A layer 3 of
polycrystalline material may also be obtained by
simple deposition. The  thickness of this strained
material layer 3 is preferably limited in order to
prevent the accumulated stress from leading to plastic
deformations, thus 15 altering the crystallographic
quality of the material of layer 3. It may vary
according to the nature of the materials put in play
between 50 nm to 2  micrometers, without creating
defects of the dislocation or crack type  during
growth. 20 When the epitaxy is carried out with a mask
formed on the nucleation  substrate, a discontinuous
layer 3 may be obtained and may comprise  islands 3a,
3b with a size ranging from 50 micrometers x 50
micrometers  to 3 mm x 3 mm. They may also be of any
shape. The nucleation  substrate 11 may be solid or
composite. A composite substrate 11, 25 comprising a
seed layer 15 on which the layer 3 will be formed and
a  mechanical support 16, (not represented in the
figures) presents the  advantage of being able to
separate the lattice parameter and thermal  expansion
coefficient stresses between the seed layer 15 and the
mechanical support 16 or for example to limit the cost
of the substrate if  30 the mechanical support 16 is
polycrystalline or if it may be recycled. 12  With
reference to Figure 6, a reflow layer 2, 2a, 2b is
deposited on the  strained material layer 3, 3a, 3b or
on the strained material layer 3, 3a, 3b  and the
support substrate 1. The faces of layer 3, 3a, 3b and
of support  substrate 1 are then assembled through the
reflow layer 2, 2a, 2b as 5 illustrated in Figure 7.
This assembly may comprise molecular adhesion  



bonding. The reflow layer 2, 2a, 2b may then present a
thickness from 0.1  micrometer to 5 micrometers. The
nucleation substrate 11 is then removed at least
partially from the  10 layer 3. When the removal is
complete, for example by mechanical or  chemical
thinning or electromagnetic irradiation at the
interface with layer  3, the stiffener layer 4, 4a, 4b
is deposited directly on the exposed face of  the
strained material layer 3, 3a, 3b until the desired
thickness is obtained  to lead to structure 10
represented in Figure 8. 15 Partial removal of the
nucleation substrate 11 may be obtained by  mechanical
and or chemical thinning or by spitting, for example
at the level  of an embrittlement zone 13 in the
substrate 11 as illustrated in Figures 9  and 10. This
embrittlement zone will have been formed previously in
the 20 substrate 11 by introducing ionic species, for
example according to the  Smart CutTM technology, as
represented in Figure 9. The remainder 14 of  the
nucleation substrate 11 illustrated in Figure 11 may
then form at least  one part of the stiffener layer 4.
A layer of material may also be deposited  on this
remainder 14 to complete the formation of the desired
stiffener 25 layer 4. Alternately, the remainder 14
may be removed before the  formation of the stiffener
layer 4. The-thickness of the remainder 14 varies
according to the energy of the implanted ionic species
and the thickness of  the layers of material traversed
by these species. It may be between 50  nm and 1
micrometer. 30 According to another aspect of the
invention, once the heat treatment is  applied and a
layer of material that is at least partially relaxed
5, 5a, 5b, 13  preferably laterally, as illustrated in
Figure 12, is obtained, the possible  remainder of the
stiffener layer 4, 4a, 4b is removed and epitaxy of
one or  more layers of material is performed to form
one or more active layers 6,  



6a, 6b as represented in Figure 13. The materials of
layers 5, 5a, 5b are 5 preferably chosen to present,
once at least partially laterally relaxed, a  lattice
parameter that is identical or very close to that of
the material of the  desired active layers 6, 6a, 6b.
As these layers 5, 5a, 5b are used as seed  layers,
the active layers obtained 6, 6a, 6b thus have very
good  crystallographic quality. For example, for a
completely relaxed layer 5, 5a, 10 5b in InGaN whose
indium content is between 5 and 10 %, the material of
at least one of the active layers 6 will preferably be
in InGaN comprising  an indium range of 5 and 10%. The
active layers 6 are thus relaxed and  present a
threading dislocation density of less than or equal to
5.108/cm2.  They may present a cumulative thickness of
100 nm to 2 micrometers. 15 These layers have the
necessary crystallographic properties to be able to
be used as laser or photovoltaic components or
electroluminescent  diodes. In addition, when the
epitaxy of the active layers 6, 6a, 6b is carried out
20 directly on structure 10, it is preferable that the
heat treatment temperature  that enables relaxation be
greater than the epitaxy temperature of the  active
layers. In the case of epitaxy of InGaN carried out at
800C, the  borophosphosilicate glass used will
advantageously comprise a boron  content of less than
4%. 25 In the case of polar III/N materials, it is
known that epitaxy is easier on the  element III
polarity face, that is, gallium for InGaN, than on an
N polarity  face. It may then be necessary to transfer
the at least partially laterally  relaxed layer of
material 5, 5a, 5b on a final substrate 18 as
illustrated in 30 Figure 14 via a bonding layer 17, in
order to present the element III face  for epitaxy of
the active layers. 14  A first example of embodiment
in conformance with the invention is now  described.
With reference to Figure 15, a layer of indium nitride
and  



gallium (InGaN) 3 containing 10% indium and a
thickness of 50 nm is  deposited by epitaxy on a
nucleation substrate 11, constituted of a 5 mechanical
support 16 in sapphire covered by a seed layer 15 of
gallium  nitride GaN. This layer of InGaN presents a
lattice parameter difference of  approximately 1% with
the seed layer 15 of gallium nitride on which it is
formed. It presents a dislocation density of less than
or equal to 5.108/cm2  10 and preferably a density of
less than or equal to 1.108/cm2. A reflow layer 2 in
borophosphosilicate glass whose boron  content is 4.5%
is then deposited on the layer of InGaN 3, as
illustrated in  Figure 16, with a thickness of
approximately 500 nm. Optionally, a buried  layer of
SiO2 of 50 nm (not represented in the diagram) is
deposited on the 15 gallium face of InGaN in order to
improve the adhesion of the material with  the
substrate 1. Hydrogen ions or hydrogen and helium ions
are then  implanted with a total dose of between 2.5
and 6.10" atoms/cm2, in the  GaN, through the layer of
InGaN and the layer of borophosphosilicate 20 glass to
form an embrittlement zone 13. This embrittlement zone
delimits,  on the one hand, a negative 12 comprising
the mechanical support in  sapphire and the remainder
of the gallium layer and on the other hand a
remainder 14 constituted of GaN with a thickness of
150 nm as illustrated  in Figure 16. 25 A layer of
borophosphosilicate glass is deposited on the  support
substrate 1 with a thickness of 1 micrometer, then the
exposed  surfaces of the borophosphosilicate glass
layers deposited on the support  1 and on the layer of
InGaN 3 are polished (not represented in the figures)
for example by a CMP (Chemical Mechanical Polishing)
technique before 30 putting them in close contact. The
reflow layer 2 in borophosphosilicate  glass thus
formed presents a thickness of approximately 1
micrometer due  to the removal of 500 nm of material
during polishing. 



15  A splitting heat treatment is then applied in
order to detach the remainder 14 from the negative 12
at the level of the embrittlement  zone 13 formed in
the nucleation substrate 11. This heat treatment may
be  completed by the input of mechanical or any other
type of energy. With 5 reference to Figure 17, the
layer of InGaN 3 transferred onto the support
substrate 1 is obtained through the reflow layer 2 and
the remainder 14  formed of GaN is then used as the
stiffener layer 4. Optionally and with reference to
Figure 18, the remainder 14,  the strained layer of
InGaN 3 and the reflow layer 2 are etched by a  10
standard lithography/etching method in order to obtain
square islands respectively comprising stiffener
layers 4a, 4b, the strained material layers  3a, 3b
and the reflow layers 2a, 2b having a dimension of 1
mm x 1 mm.  Being assimilated to the stiffener layer 4
issued from remainder 14, it is  referenced by 4 as
well as for for islands 14a and 14b referenced by 4a
15 and 4b. A heat treatment in a neutral gas
atmosphere containing HCI  is applied to the structure
to bring the reflow layer 2a, 2b beyond its glass
transition temperature, for example to 850C for 4
hours. The stiffener  layer 4a, 4b is thinned during
the heat treatment by the etching effect of 20 the
atmosphere containing HCI. The heat treatment in
neutral gas  atmosphere is continued beyond the total
removal of the stiffener layer 4,  4a, 4b in order to
obtain complete lateral relaxation, that is, without
buckling or other deteriorations in the crystalline
quality of the material, of  the layer of InGaN 3, 3a,
3b in the layer of InGaN 5, 5a, 5b, as illustrated  25
in Figure 19. The exposed face of the layer of InGaN
5, 5a, 5b presents a  polarity N due to its transfer
onto substrate 1. It is then again transferred  onto a
support substrate 18, by assembly of the structure
presented in 30 Figure 19 and removal of substrate 1
and layers 2a, 2b, via a bonding  



layer 17 as represented in Figure 20. Thus the layer
of InGaN material 5,  5a, 5b presents an exposed
gallium polarity face. Active layers 6, 6a, 6b 16
comprising one or more layers in III/N material such
as 10% InGaN or with  a comparable indium content may
then be deposited by epitaxy on the  gallium face of
the layer of InGaN 5, 5a, 5b that is completely and
laterally  relaxed. 5 According to a second example of
embodiment of the  invention, the layer of InGaN 3
with an indium content of 5% is deposited
discontinuously, on the nucleation substrate 11 by
using a mask. The  thickness of this layer is 100 nm
and the islands 3a and 3b thus formed  1o present a
size of 1 mm x 1 mm. The reflow layer 2a, 2b is also
deposited discontinuously and  aligned on islands 3a,
3b. The reflow layer material is borophosphosilicate
glass with 4.5% boron. The layer 2a, 2b is deposited
with a thickness of 2  micrometers. Then the layer 3a,
3b and the support substrate 1 are 1s assembled
through the reflow layer 2a, 2b after a CMP polishing
step  applied to the layer that participates in the
removal of 1 micrometer of its  thickness. The
nucleation substrate 11 is completely removed by
mechanical thinning and a discontinuous stiffening
layer 4a, 4b of  20 polycrystalline silicon is
deposited on islands 3a, 3b with a thickness of  200
nm and is deposited so as to be aligned with islands
3a, 3b. A heat treatment at 950C for 4 hours in a
neutral gas and  HCI atmosphere is applied to the
structure to thin the stiffener layer 4, 4a,  4b in
silicon. The silicon may in fact be etched at this
temperature by an 25 atmosphere containing HCI which
enables relaxation to be obtained at the  same time.
The heat treatment is continued 2 hours beyond the
complete  removal of the stiffener layer 4a, 4b in
order to obtain at least partial  



relaxation of the layer of InGaN 3a, 3b in the layer
of InGaN 5a, 5b. Subsequent steps for transferring the
layer 5a, 5b in view of  30 the formation of active
layers 6a, 6b are in conformance with those  described
in the first example. 17  Claims 1. A method of
fabricating a layer of material that is at least
partially  relaxed (5, 5a, 5b) for electronics,
optoelectronics or photovoltaics  5 comprising the
following steps: - supply of a structure (10)
comprising a support substrate (1)  on which a reflow
layer (2, 2a, 2b) lays and a, layer of  strained
material (3, 3a, 3b) situated between a reflow layer
(2, 2a, 2b) and a stiffener layer (4, 4a, 4b) 10 -
application of a heat treatment that brings the reflow
layer  (2, 2a, 2b) to a temperature equal to or
greater than the glass  transition temperature of said
reflow layer (2, 2a, 2b) characterized in that the
method comprises a progressive reduction in  the
thickness of the stiffener layer (4, 4a, 4b) during
the application of  15 said heat treatment. 2. The
method according to the previous claim characterized
in that said  heat treatment is applied to the entire
structure (10) and in that the  reduction of the
thickness of the stiffener layer (4, 4a, 4b) is
carried out 20 by dry etching, in particular by gas
phase chemical reaction etching. 3. The method
according to one of the previous claims characterized
in  that the method also comprises a step of forming
islands (3a, 3b),  particularly by etching or by
electromagnetic irradiation, in the layer of 25
strained material (3) before the application of said
heat treatment. 4. The method according to the
previous claim characterized in that  patterns (2a,
2b), aligned on the islands (3a, 3b), are formed in at
least  one part of the thickness of the reflow layer
(2). 



30 18  5. The method according to one of claims 1 to 4
characterized in that the layer of strained material
(3, 3a, 3b) is formed through the following
successive steps: a) Deposition of the layer of
monocrystalline or polycrystalline  5 strained
material (3, 3a, 3b) on a nucleation substrate (11) b)
Assembly of the strained material layer (3, 3a, 3b)
and of the  support substrate (1) through the reflow
layer (2, 2a, 2b) c) Forming of the stiffening layer
(4, 4a, 4b). 10 6. The method according to the
previous claim characterized in that a  partial
removal of the nucleation substrate (11) is performed
to form a  remainder (14, 14a, 14b) of the nucleation
substrate (11) and in that  the stiffener layer (4,
4a, 4b) is at least in part formed by a remainder
(14, 14a, 14b) of the nucleation substrate (11). 15 7.
The method according to the claim 5 characterized in
that a complete  removal of the nucleation substrate
(11) is performed and in that the  stiffener layer (4,
4a, 4b) is formed by deposition on the strained
material layer (3, 3a, 3b). 20 8. The method according
to one of claims 6 or 7 characterized in that the
nucleation substrate (11) is removed by splitting. 9.
The method according to one of the previous claims
characterized in  25 that the thickness of the
stiffener layer (4, 4a, 4b) is reduced until said  -
stiffener layer (4, 4a, 4b) is completely removed and
in that the application of the heat treatment is
continued after the stiffener layer (4,  4a, 4b) is
completely removed. 30 10. The method according to one
of the previous claims characterized in  that the
stiffener layer (4, 4a, 4b) is in polycrystalline
silicon,  



germanium or a III/N material. 19  11. The method
according to one of the previous claims characterized
in that the strained material layer (3, 3a, 3b) is a
monocrystalline I11/N  material, in particular the
layer is in InGaN. 5 12. The method according to one
of the previous claims characterized in  that the
stiffener layer (4, 4a, 4b) is in GaN, the strained
material layer  (3, 3a, 3b) is in InGaN and the
etching of the stiffener layer (4, 4a, 4b)  is carried
out in an atmosphere comprising HCI. 10 13. A method
of fabricating semiconductor devices comprising the
supply  of a layer of material that is at least
partially relaxed (5, 5a, 5b)  obtained following the
method according to one of the previous claims,
characterized in that the method also comprises the
formation of at 15 least one active layer (6, 6a, 6b)
on the at least partially relaxed  material layer (5,
5a, 5b), in particular active layers (6, 6a, 6b) of
laser  components, photovoltaic components or
electroluminescent diodes. 14. The method according to
the previous claim characterized in that the  20
method also comprises the transfer of the layer of at
least partially  relaxed material (5, 5a, 5b) onto a
final substrate (18) before the  formation of the
active layer or layers (6, 6a, 6b). 15.The method
according to one of claims 13 or 14 characterized in
that  25 the layer of at least partially relaxed
material (5, 5a, 5b) is in a III/N  material, the
active layer or layers (6, 6a, 6b) are in a 111/N
material and  the formation of the active layer or
layers (6, 6a, 6b) is carried out by  epitaxy on a
face of polarity of the III element of the material
from the  layer of at least partially relaxed material
(5, 5a, 5b). 


