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Method for transferring an epitaxial Iay_er. 

Background of the invention 

The present invention relates to a method for producing an epitaxial 

layer able to be implemented in fabrication of semiconductor structures and in­

particular in fabrication of SOl (Silicon On Insulator) or more generally SeOI 

5 (Semiconductor On Insulator) structUres for electronics, microelectronics or 

optoelectronics applications. 

In well-known manner, during fabrication of SeOI structures, the 

epitaxial layer can first of all be formed on a donor substrate and then be transferred 

onto a receiver substrate or support substrate. This method of fabrication can in 

10 particular be implemented using the SmartCut™ technology. An example of 

implementation of the SmartCut™ technology is described in the document US 

5,374,564 or in the article by A.J. Aubreton-Herve et al. entitled "Why can Smart­

Cut change the future of microelectronics?", Int. J oumal of High Speed Electronics 

and Systems, Vol.lO, Nol, 2000, p.131-146. 

15 

20 

The SmartCut™ technology is a technology widely used in 

numerous applications. However, in certain particular cases, it may be interesting to 

be able to use another transfer technology, in particular to limit the risks .of 

damaging certain circuits when transfer is performed by implantation. 

Summary of the invention 

The object of the invention is to propose a method for producing an 

epitaxial layer whereby the epitaxial layer can be detached from the donor substrate 

after formation thereof. 

For this purpose, the invention relates to a method for producing an 

25 epitaxial layer comprising: 

- a fabrication step of a structure comprising: 

- formation of an intenilediate layer on a donor substrate; and 

- formation of the epitaxial layer on the intermediate layer by epitaxy; 

the melting temperature of the intermediate layer being lower than the melting 

30 temperature of the epitaxial layer; and 

- a detachment step of the epitaxial layer from the donor substrate by applying 

at least one thermal treatment, this thermal treatment being performed at a 
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temperature comprised between the melting temperature of the intermediate layer 

and the melting temperature of the epitaxial layer. 

Formation between the donor substrate and the epitaxial layer of an 

intermediate layer having a lower melting temperature than the melting temperature 

5 of the epitaxial layer thus enables the epitaxial layer to be detached from the 

. substrate by melting of the intermediate layer. For this purpose, thermal treatment is 

applied at a temperature comprised between the melting temperature of the 

intermediate layer and the melting temperature of the epitaxial layer. This thermal 

treatment leads to the intermediate layer melting without damaging the epitaxial 

10 layer. 

"Furthermore, following the detachment step, after the remainder of 

the intermediate layer located at its surface has been removed, the donor substrate . 

can advantageously be reused for producing a new epitaxial layer, for example 

according to the production method according to the invention. · 

15 In a particular embodiment,· after the fabrication step and before the 

detachment step, the method according to the invention further comprises a bonding 

step of the epitaxial layer to a support substrate. 

The method according to the invention thus enables a structure to be 

produced by transfer of an epitaxial layer from a donor substrate onto a receiver 

20 substrate or support substrate. Such a method can advantageously be used for 

producing heterostructures (for example of SeOI type) for electronics, 

microelectronics or optoelectronics applications. 

In a particular embodiment,· the method according to the invention 

is characterized in that the support substrate to which the epitaxial layer is bonded 

25 comprises an oxide layer at its surface. 

30 

The method according to the invention thereby advantageously 

enables SeOI structures to be fabricated. 

In a particular embodiment, the bonding step of the method 

according to the invention is performed by molecular bonding. 

As an alternative, other types of bonding can be implem_erited 

during the bonding step of the method according to the invention, such as for 

example anodic or eutectic bonding, or adhesive bonding. 

During the detach,ment step of the method according to the 

invention, mechanical separating forces can further be applied at the same time as 

3 5 the thermal treatment. 
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Such separating forces ·enable ~he epitaxial layer to be detached 

more easily and more quickly from the donor substrate. · 

The bonding step according to the invention can be followed by a 

the~al treatment step of strengthening the bonding interface. 

In a particular embodiment, the method according to the invention 

further comprises a rem~val step of the remainder of intermediate layer remaining 

on the detached epitaxial layer. 

In another particular embodiment, during the fabrication step of the 

method according to the invention, the intermediate layer is formed by epitaxy on 

1 0 the donor substrate. 

According to one feature of the invention, during the fabrication 

step of the method acc<_>rding to the invention, the intermediate layer and the donor 

substrate are formed from a SeOI structure. 

According to another feature of the invention, during the fabrication 

15 step of the method according to the invention, 'the intermediate layer and the 

epitaxial layer are formed from silicon-germanium, the intermediate layer being 

formed with a higher germanium concentration than that of the epitaxial layer so 

that the melting temperature of the intermediate layer is lower than the melting 

temperature of the epitaxial layer. 

20 Thus, in simple manner, the epitaxial layer and intermediate layer 

can advantageously be formed by alloys of the same elements (for example in this 

embodiment from silicon-germanium) taken in different concentrations to enable 

melting of the intermediate layer. The melting temperature of silicon-germanium 

being a decreasing function of the germanium concentration according to Stohr and 

25 Klemm's calculations, the germanium concentration in the intermediate layer must 

be greater than the germanium concentration in the epitaxial layer. 

In a particular embodiment, during the fabrication step of the 

production method according to the invention: 

- the donor substrate and intermediate layer are formed from silicon-germanium, the 

30 germanium concentration in the intermediate layer being greater than the 

german~um concentration in the donor substrate; and 

- the epitaxial layer is formed by growth of a strained silicon (sSI) layer .on said 

intermediate layer. 

According to one feature of the hlVention, during the fabrication 

35 step of the production method according to the invention, at least one spacer layer is 
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formed between the donor substrate and the intermediate layer and/or between the 

intermediate layer and the epitaxial layer. 

In another particular embodiment, during the fabrication step of the 

production method according to the invention: 

5 - the donor substrate is formed from silicon covered with a silicon dioxide layer; 

- the intermediate layer is formed from germanium; and 

- the epitaxial layer is formed from gallium arsenide. 

In yet another particular embodiment, during the fabrication step of 

the production method according to the invention: 

1 0 - the donor substrate is formed from sapphire; 

15 

- the intermediate layer is formed from ind!um nitride (InN); and 

:-the epitaxial layer is formed from gallium nitride (GaN). 1 

Brief description of the figures 
r 

The features and advantages of the present invention will become 

more clearly apparent from the following description, given for non-restrictive 

example purposes only with regard to the accompanying drawings in which: 

figures 1 A to 1 E are schematic cross-sectional views showing production of an 

20 epitaxial layer according to an embodiment of the invention; 

25 

- figure 2 is a flowchart of the steps implemented in figures 1 A to 1 E according to 

an embodiment of the invention; 

- figure 3 represents facing one another: 

- a schematic cross-sectional view (b) of a structure obtained during the 

fabrication step of the production method according to the invention 

according to. a. particular embodiment in which the different layers are 

formed from silicon-germanium, and 

- a graph (a) representing the germanium concentration in each of the layers 

of the structure; 

30 - figure 4 represents facing one another: 

35 

- a schematic cross-sectional view (b) of a structure obtained during the 

fabrication step of the production method according to the invention 

according to a particular emb~diment in which the substrate. and 

intermediate layer are formed from silicon-germanium, and the epitaxial 

layer is formed by growth of strained silicon on the intermediate layer; and 



wo 2008/132569 PCT/IB2008/000967 

5 

- a graph (a) representing the germanium concentration in each of the layers 

of the structure; 

- figure 5 represents a schematic cross-sectional view of a structure fabricated 

during the fabrication step of the production method according to the invention 

5 leading after the detachment step to a gallium arsenide on insulator (AsGaOI) 

structure, in a particular embodiment of the invention; 

- figures 6A and 6B show application of shearing forces (translational movements) 

applied in the plane· of the. intermediate layer at the same time as thermal 

treatment during detachment of the epitaxial layer, in a particular embodiment of 

1 0 the invention. 

Detailed description of embodiments of the invention 

. The object of the present invention is to produce an epitaxial layer 

and applies in this respect to fabrication of numerous semiconducting material 

15 structures. The epitaxial layer produced during the production method of the 

invention can be detached on its own (for example self-supported layer) or after 

transfer onto a support substrate depending on the applications involved. 

Thus, the invention has a privileged but non-exhaustive application 

in fabrication of heterostru~rures such as SeOI. (Semiconductor On Insulator) 

20 structures, 'such as for example gallium arsenide on insulator (AsGaOI) structures, 

gallium nitride on insulator (GaNOI) structures, strained silicon on insulator (sSOI) 

structures, and so on. 

The principle of the invention consists in forming an intermediate 

layer between a donor substrate and an epitaxial layer the melting temperature of 

25 which intermediate layer is lower than the melting temperature of the epitaxial 

layer. Applying a thermal treatment to the structure obtained (structure comprising 

the substrate, intermediate layer and epitaxial layer) enable~ the intermediate layer 

to be made to ~elt and the epitaxial layer to be detached from the substrate at the 

level of the melted intermediate layer. To enable the intermediate layer to melt 

30 without damaging the epitaxial layer, the thermal treatment is ·performed at a 

temperature comprised between the melting temperature of the epitaxial layer and 

the melting temperature of the intermediate layer. 

A method for producing· an epitaxial layer according to the invention 

will now be described in a particular embodiment with reference to figures 1 A to IE 

35 and 2. 
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A donor substrate 1 is first. of all considered (figure. 1A). This. 

substrate can be of any type, for example a rrionocrystalline silicon substrate, a 

silicon-germanium substrate,. etc. In the example described here, it is assumed that 

donor .substrate 1 is a monocrystalline sapphire substrate. Other examples of donor· 

5 substrate will be described further on with reference to figures 3, 4 and 5. 

During a first step Sl (figure lA), an intermediate layer 2 is formed 

by epitaxial growth on donor substrate 1. The epitaxy technique implemented for 

epitaxial growth of intermediate layer 2 can be of various kinds. Thus, for example, 
( . 

it may involve epitaxy by Chemical Vapor Deposition (CVD), Metallo-Organic 

10 Chemical Vapor Deposition (MOCVD), Hybrid Vapor Phase Epitaxy (HYPE) or 

Molecular Beam Epitaxy (MBE). 

In the example described here, intermediate layer 2 is a layer formed 

from indium nitride (InN). Its melting temperature Tf(2) is equal to Tfc2>=1373°C. 

In a step S2 (figure 18), a gallium nitride (G~N) layer is formed by 

15 epitaxial growth on intermediate layer 2 of indium nitride. The GaN layer thus . 
obtained is an epitaxial layer 3 in the sense of the invention. In the same_ way as for 

step S 1, the . epitaxy technique implemented· can in particular be of the CVD, 

MOCVD, HYPE or MBE type. 

The melting temperature Tfc3> of epitaxial layer 3 is equal to 

20 Tfc3>=2500°C. 

25 

Thus, the first two steps S 1 and S2 enable a structure 1 0 to be 

fabricated (figure 1 B) comprising a donor substrate 1, an intermediate layer 2 and 

an epitaxial layer 3. According to the invention, intermediate layer 2 has a lower 

melting temperature Tf(2) than melting temperature Tf(3) of epitaxial layer 3. 

Intermediate layer 2 can be obtained by other te~hniques than · 

epitaxial growth. Thus, in another embodiment of the invention, intermediate layer 

2 and donor substrate 1 of structure 10 are formed from a SeOI structure. 

Intermediate layer 2 is thus formed by the top layer of the SeOI structure! whereas 

donor substrate 1 is thus formed by the layer of silicon covered with silicon dioxide. 

30 This SeOI structure was for example obtained during a previous layer transfer 

process implementing the SmartCut™ technology. It is chosen such that melting 

temperature Tf(2) of intermediate layer 2 is lower than melting temperature Tf(3) of 

epitaxial layer 3. 

During a step S3 (figure 1C), a support substrate 5 is bonded by 

35 molecular bonding to structure 10. In the example described here, support substrate 

5 is a silicon substrate covered by an oxide layer 4 (silicon dioxide in this case). 
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· In another embodiment of the invention, an insulator layer is formed 

on structure 10. This insulator layer in particular ensures that good quality bonding 

is achieved. As an alternative embodiment, an insulator layer is formed both on 

support substrate 5 and on structure 10. 

·The principle of adhesion by molecular bonding is well known as 

such and will not be described in greater detail here. As a reminder, adhesion by 

molecular bonding is based on bringing two surfaces into close contact, i.e. without 

the use of a specific material (adhesive, glue, wax, low melting temperature metal, 

etc.) the attractive forces between the two surfaces being strong enough to result in 

10 molecular bonding (bonding induced by the set of attractive forces (Vander Waals 

forces) involving electronic interaction between atoms and molecules of the two 

surfaces to be bonded). 

Other types of bonding can be implemented in the bonding step S3. 

Let us mention for .example anodic bonding, eutectic bonding or adhesive bonding, 

15 provided that the adhesive or eutectics, and in general manner the bonding used, can 

withstand a temperatur~ in the region of the melting temperature of intermediate 

layer 2. _The one skilled in the art can refer to the article by S. Farrens et al. entitled 

"Chip manufacturers look to wafer-bonding technology", Compound 

. Semiconductor Magazine, vol.8, issue 8, September 2002, for further details on 

20 these different bonding techniques. 

Following bonding step S3, detachment of epitaxial layer 3 from 

donor substrate 1 is performed by applying thermal treatment in a step S4. This 

thermal treatment is performed at a temperature T comprised between melting 

temperature Tf(2) of intermediate layer 2 and melting temperature Tf(3) of epitaxial 

25 layer 3. In the example described here, temperature T is taken around or slightly 

above melting temperature Tf(z) of intermediate layer 2 so as to bring about melting 

of intermediate layer 2 without however causing melting of epitaxial layer 3 or 

damage to epitaxial layer 3. · 

This thermal treatment advantageously further strengthens the 

30 bonding interface of the two surfaces placed in close contact during adhesion step 

S3 by molecular bonding (here epitaxial layer 3 and insulator layer 4). This 

strengthening step by application of thermal treatment is in fact generally necessary 

when adhesion by molecular bonding is performed and is compatible with the 

production method according to the invention. As an alternative embodiment, 

35 strengthening of the bonding interface can be implemented following step S3 and 
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before step S4 in an annealing step performed at a lower temperature than the 

melting temperature of the intermediate layer. 

Melting of intermediate layer 2 caused by application of thermal 

. treatment in step S4 enables epitaxial layer 3 to be detached from donor substrate 1 

5 a~ the level of intermediate layer 2 in a step S5 (figure 1D) . 

10 

. In the e;x.ample described here, detachment of epitaxial layer 3 is 

facilitated by application of mechanical separating forces at the same time as the 

thermal treatment is performed in step S4. Such mechanical separating forces are 

preferably shearing forces applied i~ the plane of intermediate layer 2. 

Application of shearing forces at the same time as the thermal 

treatment is performed can be implemented by means of gripping tools or means 

comprising electrostatic plates made from materials such as silicon carbide (SiC) or 

aluminium nitride (AlN) covered with suitable coatings enabling a good gripping 

force to be exerted on both sides of structure 11. The two electrostatic plates are 

15 then animated with movements that oppose one another, thereby creating a 

detachment stress at the level of melted intermediate layer 2 leading to detachment 

of epita~ial layer 3 from donor substrate 1. Such movements are for example 

rotational movements along an axis perpendicular to intermediate layer 2 or 

translational movements as represe9ted in figures 6A and 68. 

20 The electrostatic. plates can further be provided with heating means 
. . 

to heat structure 11 to a higher temperature than the melting temperature of 

intermediate layer 2 to perform detachment of epitaxial layer 3. As an alternative, 

structure 11 on each side whereof the electrostatic plates are arranged can be placed 

in an enclosure heated to a higher temperature than the melting temperature of 

25 intermediate layer 2. 

30 

Other types of mechanical separating forces can be applied at the 

same time as the thermal treatment. Thus, document US 2004/0166653 presents 

gripping means whereby mechanical separating forces can be exerted. in a plane 

perpendicular to intermediate layer 2. 

In another embodiment of the invention, steps S4 and S5\ can be 

performed under high pressure. The use of high pressure can enable phase change 

(i.e. melting) of the intermediate l,ayer by applying thermal treatment at a lower 

temperature than the melting temperature of the intermediate layer. For example, 

these steps can be performed in an autoclave. 

35 Step S5 of detachment of epitaxial layer 3 from donor subst~ate .1 is 

then followed by a cleaning step S6 of detached epitaxial layer 3 (figure 1 E). This 
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step consists in removing remainder 6 of intermediate layer remaining at the surface . 

of detached epitax1al layer 3. In the example described here, a gallium nitride on 

insulator (GaNOI) structure 12 is thereby obtained. 

Furthermore, during detachment step S5, in addition to structure i2 

5 comprising detached epitaxial layer 3, donor substrate 1 is also obtained. After its 

surface has been cleaned, donor substrate 1 can be reused for example in a new 

implementation of the production method according to the invention. 

Bonding step S3 · of· structure 1 0 onto a support substrate 5 is 

optional. In another embodiment of the invention, a support substrate 5 is in fact not 

10 bonded to epitaxial layer 3. The production method according to the invention then 

continues directly, after step S2 of formation of epitaxial layer 3, with detachment 

of epitaxial layer 3 only, implementing previously described steps S4, S5 and S6. 

A structure 31 0 fabricated according to the previously des~ribed 

fabrication step of the production method according to the invention (step grouping 

15 previously described steps S1 and S2) is now described with reference to figure 3. 

20 

Structure 310 represented in figure 3 (b) comprises a substrate 31, an 

epitaxial layer 33 and an intermediate layer 32 between substrate 31 and epitaxial 

layer 33. It further comprises a spacer layer 31' between substrate 31 and 

intermediate layer 32. 

In this embodiment, the different layers of structure 310 are formed 

from alloys of identical elements (i.e. silicon germanium alloys here) but in which 

the concentrations of the constitutive elements are different. These concentrations 

are chosen such thatthe melting temperature Tf(32) of intermediate layer 32 is lower 

r· than the melting temperature Tf(33) of epitaxial layer 33. 
\ 

25 Thus, as represented in figure 3 (a): 

- substrate 31 is a SiGe layer having a germanium concentration increasing from 0 

to 20%; 

- intermediate layer 32 is a SiGe layer having a germanium concentration equal to 

60%; 

30 - epitaxial layer 32 is a SiGe layer havinga germanium concentration equal to 20%. 

35 

The thickness of intermediate layer 32 is about 150 A. 
_ According to H. Stohr and W. Klemm's calculations (Z. Anorg. 

All gem. Chern. 241, 1954, 305), the melting temperature of silicon germanium is 

given in degrees Celsius (°C) by: 

Tf(x) = 1412-80x-395x2 (Eq.1) 

where x designates the germanium concentration in the silicon germanium. 
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The melting temperature of silicon germanium IS therefore a 

decreasing function of the germanium concentration: it can therefore be observed 

that by increasing the germanium concentration in silicon germanium layer, the 

melting temperature of the layer is reduced. Consequently, in structure 310 

5 represented in figure 3, the melting temperature of intermediate layer· 32 

(Tf(32)=1222°C) is lower than the melting temperature of epitaxial layer 33 

(Tf(33)=1380°C). 

In this structure 310, to keep the lattice parameter, a silicon 

germanium spacer layer 31 1 with a germanium concentration equal to 20% is · 

10 .inserted between donor substrate 31. and intermediate layer 32. This spacer layer 31 1 

moreover enables ·donor substrate 31 to be moved away from intermediate layer 32 

and to be preserved during melting to be able to reuse it for example for a new 

implementation of the method according to the invention. 

In this way, according to the equation (Eq .1 ), a structure 31 0 can be 

15 fabricated comprising ari intermediate layer 32 and an epitaxial layer 33 having 

different germanium concentrations: from those considered in figure 3 (a). The 

germanium concentration in intermediate layer 32 must be greater than the 

germanium concentration in epitaxial layer 33 to guarantee the constraint on the 

melting temperatures of these two layers according to the invention. However, in 

20 order not to damage epitaxial layer 33 when thermal treatment is applied at 

temperature T, it is preferable for melting temperatures Tf(32) and Tf(33) of the 

intermediate and epitaxial layers respectively not to be too similar. The germanium 

concentration of intermediate layer 32 is therefore preferably chosen such that the 

corresponding liquidus temperature is lower than the solidus temperature of the 

25 neighbouring layers, and in particular of epitaxial layer 33. This enables 

intermediate layer 32 to be completely melted without damaging the adjacent layers 

which will therefore not have started melting. 

A difference of germanium concentration of about 40% enables this 

condition to be fulfilled. Thus for example in figure 3 (a), the germanium 

30 . concentration in intermediate layer 32 is 60% whereas the germanium concentration 

in epitaxial layer 33 is 20% thereby guaranteeing a difference of 158°C between the 

two melting temperatures for melting temperatures of more than 1 000°C. 

As an alternative, other alloys can be considered for fabrication of 

structure 310. The concentrations of elements in the alloys forming the different 

3 5 layers of structure 310 have to be chosen such that melting temperature Tf(32) of 

intennediate layer 32 is lower than melting temperature Tf(33) of epitaxial layer 33. 
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Figure 4 (b) represents a schematic cross-sectional v1ew of a 

structure 410 in another particular embodiment of the invention. In figure 4 (b), 

structure 410 fabricated in the fabrication step of the production method according 

to the invention comprises a donor substrate 41, an intermediate layer 42, an 

5 epitaxial layer 43 and two spacer layers 41' and 42' respectively between donor 

substrate 41 and intermediate layer 42 and between intermediate layer 42 and 

epitaxial layer 43. 

.. 
10 

As represented in figure 4 (a): 

- donor substrate 41 is formed by silicon germanium with a concentration increasing 

from 0 to 20%; 

- intermediate layer '42 is a silicon germanium layer with a germanium 

concentration equal to 60%; 

- spacer layers 41' and 42' are silicon germanium layers with a germanium 

concentration equal to 20%. These spacer layers have the· role of stabilizing the 

15 lattice parameters of the different layers of structure 410 . 

. The thickness ofintermediate layer 42 is about 150 A. 
Epitaxial layer 43 is a strained silicon (sSI) layer formed by epitaxial 

growth on intermediate layer 42' of silicon germanium. Its melting temperature is 

equal to Tf(43)=1412°C. As seen before, the melting temperature of intermediate 

20 layer 42 is equal to Tf(42)=1222°C and is therefore lower than the melting 

25 

temperature Tf(43) of epitaxial layer 43. 

By means of the production method according to the invention, this 

structure 410 for example enables a strained silicon on insulator (sSOI) structure to 

be obtained. 

In the example described with reference to figure 5, structure 510 

comprises: 

- a silicon donor substrate 51 covered by a silicon dioxide layer; 

- a germanium intermediate layer 52 whose melting temperature Tf(sz)=93 7°C. 

Germanium intermediate layer 52 is the top layer of a GeOI structure;· 

30 - a gallium arsenide epitaxial layer 53 formed by pseudomorphic epitaxy on 

intermediate layer 52 and having a melting temperature Tf(s3)=1240°C. 

Struc~re 510 fabricated in this way is then bonded onto a silicon support substrate 

55 covered with a layer 54 of silicon dioxide SiOz. After detachment, a gallium 

arsenide on insulator (AsGaOI) structure is obtained. 

35 As an alternative, it is now assumed that, in the above-mentioned 

structure 510, gallium arsenide epitaxial layer 53 is a layer with a thickness of a few 
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hundred ~icrons (e.g. 400 microns) formed by ,epitaxyon intermediate layer 52 . 

. This layer is sufficiently thick for a self-supported substrate to be produced. For 

this, detachment of epitaxial layer 53 is performed directly (without a preliminary 

step of bonding on a support substrate) by melting of intermediate layer 52. The 

5 method according to the invention thus advantageously enables a self-supported 

A~Ga substrate to be produced. As described above, the production method 

according to the invention enables a self-supported epitaxial layer to be produced on 

a support substrate. In the latter embodiment, the production method according to 

the invention constitutes a method for transferring an epitaxial layer onto a support 

1 0 substrate. Thus, the production method according to the invention can be associated 

with othe~ complementary treatments, not described here but known to persons 

skiiled in the art, usually associ(;lted with a method for transferring an epitaxial layer 

onto a support substrate (for example with the SmartCut™ method). It can 

therefore, in this respect, enable transfer of certain pattern layers, transfer of 

15 quantum well layers or of quantum wires, or transfer of printed circuits. 



 

 

13 

Claims  
 

1. A method for producing an epitaxial layer (3;33;43;53) comprising: 

- a fabrication step of a structure (10;310;410;510) comprising:  

- formation (Sl) of an intermediate layer (2;32;42;52) on a donor substrate 
(1;31;41;51); and  

- formation (S2) of the epitaxial layer (3;33;43;53) on the intermediate layer 
(2;32;42;52) by epitaxy;  

the melting temperature (Tf(32);Tf(42)) of the intermediate layer (2;32;42;52) being lower 
than the melting temperature (Tf(33);Tf(43)) of the epitaxial layer (3;33;43;53); and 

- a detachment step (S5) of the epitaxial layer (3;33;43;53) from the donor substrate 

(1;31;41;51) by applying (S4) at least one thermal treatment to the structure obtained (10; 

310;410;510), the structure comprising the substrate, the intermediate layer and the 

epitaxial layer, this thermal treatment being performed at a temperature comprised 

between the melting temperature (Tf(32);Tf(42)) of the intermediate layer (2;32;42;52) and 

the melting temperature (Tf(33);Tf(43)) of the epitaxial layer (3;33;43;53). 

2. The production method according to claim 1, characterized in that, after the 

fabrication step and before the detachment step (S5), it further comprises a bonding step 

(S3) of the epitaxial layer (3;33;43;53) to a support substrate (5;55). 

3.  The production method according to claim 2, characterized in that the support 

substrate (5;55) to which the epitaxial layer (3;53) is bonded comprises an oxide layer 

(4;54) at its surface. 

4.  The production method according to claim 2 or 3, characterized in that the 

bonding step (S3) is performed by molecular bonding. 

5.  The production method according to any one of claims 1 to 4, characterized in 

that, in the detachment step (S4), mechanical separating forces are applied at the same 

time as the thermal treatment. 
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6. The production method according to any one of claims 2 to 5, 

characterized in that the bonding step (S3) is followed by a thermal treatment 

step of strengthening the bonding interface. 

5 7. The production method according to any one of cla.ims I to 6, 

characterized in that it further comprises a removal step (S6) of the remainder (6) 

of intermediate layer (2) remaining on the detached epitaxial layer (3). 

8. The production method according to any one of claims I to 7, 

I 0 characterized in that, during the fabrication step (S2), the intermediate layer (2) 

is formed by epitaxy on the donor substrate (1). 

9. The production method accordin& to any one of claims I to 7, 

characterized in that, during the fabrication step, the intermediate layer (52) and 

15 donor substrate (51) are formed from a SeQ I structure. 

10. The production method according to any one of claims I to 7, 

characterized in that, during the fabrication step, the intermediate layer ( 42) and 

epitaxial layer (43) are formed from silicon-germanium, the intermediate layer 

20 ( 42) being formed with a higher germanium concentration than that of the 

epitaxial layer (43) so that the melting temperature (Tfc42)) of the intermediate 

layer ( 42) is lower than the melting temperature (Tf(43)) of the epitaxial layer 

(43). 

25 11. The production method according to any one of claims I to 7, 

. characterized in that, during the fabrication step: 

- the donor substrate (31) ano intermediate layer (32) are formed from silicon­

germanium, the germanium concentration in the iptermediate layer being greater 

than the germanium concentration in the donor substrate; and that 

30 - the epitaxial layer (33) is· formed by growth of a strained silicon (sSI) layer on 

said intermediate layer (32). 

12. The production method according to one of claims I 0 or II, 

characterized in that, during the fabrication step, at least one spacer layer 

35 (31 ';41 ';42') is formed between the donor substrate (31 ';41 ') and the intermediate 
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layer (42') and/or between the intermediate layer (32;42) and,the epitaxial layer 

(33;43). 

13. The production method according to any one of claims 1 to 7, 

5 characterized in that, during the fabrication step: 

10 

-the donor substrate (51) is formed from silicon covered with a silicon dioxide 

layer; 

-the intermediate layer (52) is formed from germanium; and 

-the epitaxial layer (53) is formed from gallium arsenide. 

14. The production method according to any one of claims 1 to 7, 

characterized in that, during the fabrication step: 

-the donor substrate (l)is formed from sapphire; 

- the intermediate layer (2) is formed from indium nitride (InN); and 

15 -the epitaxial layer (3) is formed from gallium nitride (GaN). 
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