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PROCESS FOR FABRICATING A DONOR SUBSTRATE FOR FORMING 

OPTOELECTRONIC DEVICES, COLLECTION OF SUBSTRATES ISSUED 

FROM THIS PROCESS 

 

 5 

FIELD OF THE INVENTION 

 

The present invention relates to a growth substrate 

for forming optoelectronic devices and to a process for 

fabricating this substrate. 10 

 

TECHNOLOGICAL BACKGROUND OF THE INVENTION 

 

Document US20100072489 discloses semiconductor 

structures made of III-N material each comprising, on a 15 

growth substrate, electroluminescent layers placed between 

an n-type region and a p-type region. These semiconductor 

structures may be light-emitting diodes (LEDs). The growth 

substrate comprises a plurality of InGaN islands joined to 

a host by a bonding layer. The growth substrate is formed 20 

in such a way that each InGaN island is at least partially 

relaxed. This document proposes to form the 

electroluminescent layers emitting blue light from InGaN 

comprising a proportion of indium comprised between 0.16 

and 0.18; to form the electroluminescent layers emitting 25 

cyan light from InGaN comprising a proportion of indium 

comprised between 0.19 and 0.22; and to form the 

electroluminescent layers emitting green light from InGaN 

comprising a proportion of indium comprised between 0.23 

and 0.25. Electroluminescent layers emitting red light 30 

could require a proportion of indium of about 0.35.  

It is known that the proportion of indium that it 

is possible to incorporate into an InGaN layer during its 

epitaxial growth is limited by its strain state. When said 

state is a highly strained state, the indium atoms are 35 
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excluded from the InGaN lattice in order to form an alloy 

of different composition and decrease the strain energy of 

the system. Ideally, to avoid this phase-separation effect, 

it would therefore be  desirable to provide a growth 

substrate comprising InGaN islands having a lattice 5 

parameter suitable for receiving relaxed electroluminescent 

layers. This lattice parameter must be matched to the 

defined proportion of InGaN so that the electroluminescent 

layer emits the chosen colour of light. Thus, to form 

effective LEDs, it would be desirable to provide a growth 10 

substrate comprising InGaN islands having a lattice 

parameter of about 3.22 Å to form electroluminescent layers 

emitting a colour in the blue, or having a lattice 

parameter of about 3.27 Å to form electroluminescent layers 

emitting a colour in the green, or even having a lattice 15 

parameter of about 3.31 Å to form electroluminescent layers 

emitting a colour in the red.  

 

The aforementioned document and documents 

US2010087049 and EP2151852 propose processes allowing 20 

relaxed or partially relaxed InGaN islands to be formed. 

According to the approach presented in these documents, a 

strained InGaN layer intended to form the islands of the 

growth substrate is firstly formed on a donor substrate 

comprising a GaN surface layer. Since this InGaN layer is 25 

strained, it is generally not possible to exceed a 

proportion of indium of about 8 to 10% without decreasing 

the quality of this layer. 

 

This strained InGaN layer is transferred to a 30 

relaxation carrier comprising a surface flow layer by 

bonding and by thinning and/or fracture of the donor 

substrate. Next, the strained islands are defined in the 

transferred InGaN layer. The relaxation carrier and the 

islands are heat-treated at a temperature above the glass 35 
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transition temperature of the flow layer, this leading to 

at least partial relaxation of the islands. To assist this 

relaxation and to avoid potential buckling of the islands 

during the plastic deformation, provision is made to form a 

stiffening layer on the islands, before the application of 5 

the relaxation heat treatment. As is detailed in the 

document “Buckling suppression of SiGe islands on compliant 

substrates”, Yin et al (2003), Journal of Applied Physics, 

94(10), 6875-6882, the degree of relaxation of an island 

obtained after this heat treatment step is the degree that 10 

results in equilibrium between the stresses present in the 

stiffening layer and in the island. The relaxation of the 

InGaN layer is therefore generally not complete, unless 

islands of very small sizes, which are less sensitive to 

the effect of buckling, are formed. The relaxation of an 15 

InGaN island having a dimension of about one mm, using the 

techniques of the prior art, allows a degree of relaxation 

comprised between 60% and 80% to be achieved. 

 

The combination of a limited proportion of indium 20 

in an InGaN island and of a partial relaxation of this 

island leads the lattice parameter of the islands that it 

is possible to obtain on a growth substrate to be limited, 

unless the dimension of these islands is very greatly 

limited. Therefore, it is not always possible to form 25 

electroluminescent layers emitting directly at a wavelength 

requiring a relatively large lattice parameter, such as in 

the domain of the green or of the red.  

 

 The present invention aims to overcome all or some 30 

of the aforementioned drawbacks. 

 

It in particular aims to provide a substrate having 

a growth layer having a lattice parameter that may be 

freely chosen. 35 
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BRIEF DESCRIPTION OF THE INVENTION 

 

With a view to achieving one of these aims, the 5 

subject of the invention is a process for preparing a 

crystalline semiconductor layer so that it has a defined 

lattice parameter, the process implementing a relaxation 

sequence comprising: 

- forming a strained layer on a start donor 10 

substrate; 

- transferring at least one portion of the strained 

layer to a relaxation carrier comprising a flow 

layer; 

- applying a heat treatment sufficient to relax at 15 

least partially the strained layer and provide a 

relaxed layer on the relaxation carrier; 

- attaching the relaxed layer to a base carrier in 

order to form a second donor substrate. 

  20 

According to the invention, the relaxation sequence 

is applied a first time to a first start donor substrate 

then repeated, taking the second donor substrate as start 

donor substrate, a sufficient number of times so that the 

lattice parameter of the relaxed layer has the defined 25 

lattice parameter. 

  

According to other advantageous and non-limiting 

features of the invention, which may be implemented alone 

or in any technically feasible combination: 30 

 

- the first start donor substrate comprises a GaN 

surface layer; 
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- the strained layer is an InGaN layer having a 

sufficient proportion of indium to be 

compressively strained during its formation on 

the start donor substrate; 

 5 

- the transferring step of the relaxation sequence 

comprises bonding the strained layer to the 

relaxation carrier comprising a flow layer and 

removing the start donor substrate by laser 

detachment and/or fracture and/or thinning; 10 

 

- the start donor substrate is removed after the 

heat treatment step; 

 

- the relaxation sequence comprises processing the 15 

strained layer in order to form islands before 

the relaxation heat treatment step; 

 

- the relaxation sequence comprises a step of 

forming a relaxed continuous layer by coalescent 20 

deposition on the islands after the attachment of 

the islands to the base carrier; 

 

- the attaching step of the relaxation sequence 

comprises bonding the relaxed layer to the base 25 

carrier and removing the relaxation carrier and 

the flow layer by laser detachment and/or 

fracture and/or thinning; 

 

- the defined lattice parameter is comprised 30 

between 3.22 Å and 3.31 Å. 

 

 

 

BRIEF DESCRIPTION OF THE DRAWINGS 35 
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Other features and advantages of the invention will 

become apparent from the following detailed description of 

the invention, which description is given with reference to 

the appended figures, in which: 5 

 

- Figure 1 shows an overview of a process according to 

the invention; 

 

- Figures 2a-2h show an example of application of a 10 

relaxation sequence to a start donor substrate. 

 

 

DETAILED DESCRIPTION OF THE INVENTION 

 15 

For the sake of keeping the following description 

simple, the same references are used for identical elements 

or for elements performing the same function. 

 

A process according to the invention aims to 20 

prepare a crystalline semiconductor layer having a defined 

or target lattice parameter. This target lattice parameter 

may depend on the sought-after final application. By way of 

example and with no limitation to the domain of application 

of the process that is the subject of the present 25 

invention, a process aiming to prepare a crystalline InGaN 

layer able to receive the electroluminescent layers of 

nitride-based LEDs emitting in the domain of the blue, of 

the green or of the red is presented. Whatever the state or 

the degree of strain of this layer, it is aimed for it to 30 

have a target lattice parameter, to within plus or -0.5%, 

equal to 3.22 Å, 3.27 Å or 3.31 Å. 

 

As is schematically shown in Figure 1, a process 

according to the invention successively applies at least 35 
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two relaxation sequences to a layer issued from a first 

start donor substrate 1. This layer has a first lattice 

parameter relatively far from the target lattice parameter, 

of about 3.185 Å when the start donor substrate consists of 

a GaN layer placed on a sapphire carrier. At the end of the 5 

application of the first relaxation sequence, a second 

donor substrate 5, comprising an InGaN layer having a 

second lattice parameter, different from the first and 

closer to the target lattice parameter, is obtained. This 

second donor substrate 5 may be employed as new start donor 10 

substrate 1 to which a second relaxation sequence may be 

applied. At the end of this second application, a new 

second donor substrate 5 comprising an InGaN layer the 

lattice parameter of which is yet closer to the target 

lattice parameter is obtained. This cycle may be repeated 15 

as many times as necessary to obtain a donor substrate 

comprising a crystalline semiconductor layer having the 

target lattice parameter, for example equal or close to one 

of those that were listed in the preceding paragraph. 

 20 

Advantageously, the process according to the 

invention is simultaneously applied to a plurality of start 

donor substrates. At the end of each iteration of the 

relaxation sequence, or at the end of certain of these 

iterations, at least one second donor substrate among the 25 

obtained plurality of second donor substrates may be 

sampled if the latter comprises a layer the lattice 

parameter of which is sufficiently close, to within 0.5%, 

to one of the target lattice parameters. The other non-

sampled second donor substrates will possibly receive a new 30 

iteration of the relaxation sequence. 

 

Thus, and as will be described in detail in the 

rest of this description, at the end of the first 

iteration, it is possible to sample a second donor 35 
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substrate 5 comprising an InGaN layer having a lattice 

parameter of about 3.22 Å (to within 0.5%); to sample a 

second donor substrate 5 at the end of the second 

iteration, this second donor substrate comprising an InGaN 

layer the lattice parameter of which is about 3.27 Å (to 5 

within 0.5%); and to sample a second donor substrate 5 at 

the end of the third iteration of the relaxation sequence, 

this second donor substrate 5 comprising an InGaN layer the 

lattice parameter of which is about 3.31 Å (to within 

0.5%).  10 

 

It is therefore possible to obtain, at the end of 

the process of the invention, a plurality of second donor 

substrates 5 each comprising an InGaN layer the lattice 

parameter of which corresponds to one of the target lattice 15 

parameters. Therefore, these donor substrates may each 

serve as host for the formation of an electroluminescent 

layer emitting directly at a chosen wavelength. 

 

Since the process of the invention may be 20 

relatively complex to implement, in particular when the 

number of iterations of the relaxation sequence is high, it 

is preferable not to employ the second donor substrates 5 

directly as growth substrate for electroluminescent layers, 

but to keep them as mother substrates 5’. It is possible to 25 

sample layers of these mother substrates 5’ with a view to 

attaching them to secondary carriers, and the secondary 

substrates thus formed may themselves be used as growth 

substrate to form the electroluminescent semiconductor 

structures. After each sample, or after a defined number of 30 

samples, a thickness of the sampled layer of the mother 

substrates 5’ may be reformed in order to regenerate it. 

 

On a production line for producing growth 

substrates for electroluminescent structures, a collection 35 
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10 of mother substrates 5’ each having different 

characteristics will possibly be kept. Depending on the 

nature of the electroluminescent semiconductor structure 

that must be fabricated on a growth substrate, the mother 

substrate 5’ comprising a layer the lattice parameter of 5 

which is the most suitable for the fabrication of this 

structure will be selected. By way of example, on a 

production line for producing growth substrates for LEDs, 

the process according to the invention may lead to a 

collection 10 of mother substrates 5’ being formed, each 10 

substrate of the collection comprising a layer the lattice 

parameter of which is suitable for receiving an LED 

emitting one defined colour directly. The collection 10 of 

mother substrates 5’ may thus comprise: 

- a first mother substrate 5’ comprising an InGaN layer 15 

the lattice parameter of which is 3.22 Å (to within 

0.5%); 

- a second mother substrate 5’ comprising an InGaN layer 

the lattice parameter of which is 3.27 Å (to within 

0.5%); 20 

- a third mother substrate 5’ comprising an InGaN layer 

the lattice parameter of which is 3.31 Å (to within 

0.5%). 

 

 25 

The steps of a process according to the invention 

and aiming to prepare a crystalline InGaN layer suitable 

for receiving electroluminescent layers of nitride-based 

LEDs will now be described in more detail. Figures 2a to 2h 

thus show an example of application of a relaxation 30 

sequence to a first start donor substrate 1, and Figure 2a 

shows this first start donor substrate 1. It comprises a 

first base carrier 1a, on which a semiconductor buffer 

layer 1b has been placed. The first base carrier 1a may 

correspond to a circular wafer, for example made of 35 
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silicon, of silicon carbide or of sapphire, of standardized 

dimensions of for example 2 inches (50 mm), 4 inches (100 

mm), or even of 200 mm diameter or more. However, the 

invention is in no way limited to these dimensions or to 

this shape. The buffer layer 1b may be a GaN buffer layer 5 

formed by deposition on the first base carrier 1a. It has a 

sufficient thickness, for example larger than 1 micron, to 

be sufficiently relaxed and to have a lattice parameter 

substantially equal to 3.185 Å. 

 10 

In one alternative (not shown), the first start 

donor substrate 1 may consist of a bulk substrate, for 

example a GaN or SiC bulk substrate. Whatever the nature or 

shape of the first start donor substrate 1, the latter has 

an exposed surface made of a crystalline semiconductor the 15 

lattice parameter of which (which lattice parameter is 

called the “start lattice parameter” in the rest of this 

description) does not correspond to the target lattice 

parameters. 

 20 

In a following step of the relaxation sequence, 

shown in Figure 2b, a strained layer 2 is formed on the 

first start donor substrate 1. Generally, the nature of the 

layer 2, and therefore its compressive or tensile strain, 

is chosen depending on the relative value of the start 25 

lattice parameters and of the target lattice parameter. If 

the start lattice parameter is lower than the target 

lattice parameters, a compressively strained layer 2 will 

be formed. The relaxation of this layer will lead its 

lattice parameter to increase and therefore it to get 30 

closer to the target lattice parameter. If, in contrast, 

the start lattice parameter is larger than the target 

lattice parameter, a tensilely strained layer 2 will be 

formed. The relaxation of this layer will lead its lattice 
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parameter to decrease and therefore it to also get closer 

to the target lattice parameter. 

 

Also generally, the strained layer 2 will have a 

thickness smaller than its critical plastic-relaxation 5 

thickness, in order to preserve its strained state and its 

crystal quality. 

 

In the example shown in Figure 2, a compressively 

strained InGaN layer 2 is formed on the GaN buffer layer 10 

1b. It will therefore be sought to form a strained layer 2 

having a maximum indium concentration, without however 

exceeding the concentration limit above which phase 

segregation appears, as this could decrease the crystal 

quality of this layer 2. Thus, in the example shown in 15 

Figures 2a-2h, the strained layer will possibly be formed 

of an InGaN layer having an indium concentration comprised 

between a few % and 10%, and preferably equal to 8%, and a 

thickness of 200 nanometres. 

 20 

The following step of the relaxation sequence 

consists in transferring at least one portion of the 

strained layer 2 to a relaxation carrier 3 comprising a 

flow layer 3b on its surface. At the end of this 

transferring step, as is shown in Figure 2c, at least one 25 

portion of the strained layer 2 is placed in contact with 

the flow layer 3b of the relaxation carrier 3. The flow 

layer may consist of or comprise BPSG. 

 

Many layer-transferring methods may allow this 30 

transfer to be achieved, in particular the methods 

described in the cited prior-art documents. By way of 

example, and to ensure the completeness of the present 

description, the transferring method may comprise the 

succession of following steps: 35 
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-  applying a first flow layer to the exposed face of the 

strained layer; 

- implanting light species (hydrogen and/or helium) 

through this first flow layer in order to form a fragile 

plane in the strained layer 2 or, preferably, in the 5 

buffer layer 1b; 

- bringing the first flow layer into contact with a second 

flow layer formed on the surface of the relaxation 

carrier 3, so as to join the first base substrate 1 and 

the relaxation carrier 3 to each other. The strained 10 

layer 2 and the flow layer 3b are located between these 

two elements, the flow layer 3b consisting of the first 

and second flow layers joined together; 

-  supplying thermal and/or mechanical energy in order to 

fracture the assembly in the fragile plane formed by the 15 

implanted species. 

 

In the case where this fragile plane was formed in 

the buffer layer 1a, the transferring process leads one 

portion of this layer to be attached to the relaxation 20 

carrier 3. This portion of the buffer layer 1a may be 

selectively removed for example by dry or wet etching in 

order to achieve the structure shown in Figure 2c. 

 

This transferring method is advantageous in that it 25 

allows most of the start donor substrate 1 to be preserved, 

and the latter may therefore be reused. However, other 

transferring methods are possible; for example, the base 

substrate 1 and the relaxation substrate may be joined and 

laser irradiation through the base substrate 1a used to 30 

detach the latter from the buffer layer 1b, or indeed 

grinding and physical removal of this base substrate 1a 

and/or the buffer layer 1b may be employed. The invention 

is therefore in no way limited to any one way of 
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transferring the strained layer 2 to the relaxation carrier 

3. 

 

It will be noted that the removal of the base 

substrate 1 and/or the buffer layer 1b is not necessarily 5 

carried out before the relaxation heat treatment is applied 

in the following step. Provision may be made to apply this 

heat treatment after the  joining step and before the 

removing step. 

 10 

The following step of the relaxation sequence 

comprises applying a heat treatment to the structure of 

Figure 2c comprising the relaxation substrate and the 

strained layer 2, in order to at least partially relax this 

layer 2 and to provide an at least partially relaxed layer 15 

2’. For the sake of simplicity, this at least partially 

relaxed layer will be called the “relaxed layer 2” in the 

rest of the description. This so-called relaxation heat 

treatment exposes the flow layer 3b to a temperature above 

its glass transition temperature. The viscosity of the flow 20 

layer is then sufficient to allow the strained layer 2 to 

at least partially relax plastically by lateral extension. 

The relaxation heat treatment may, by way of example, 

comprise exposing the structure to a temperature of 300°C 

to 1000°C for a few minutes to a few hours in a neutral 25 

atmosphere, depending on the nature of the flow layer. When 

the latter comprises BPSG, the heat treatment may comprise 

exposing the structure to 900°C for 1 hour. 

 

As was described above, this lateral extension may 30 

cause the strained layer 2 to buckle as it relaxes. In 

order to limit this, it is preferable to form, on the 

strained layer 2, before the application of the relaxation 

heat treatment, a stiffening layer 4. In addition, again 

with the aim of facilitating the relaxation during the 35 
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relaxation heat treatment, it is also advantageous to 

define, in the strained layer 2, islands of material, by 

way of trenches extending at least through the layer 2 and, 

optionally, into the flow layer 3b. 

 5 

Figure 2d thus shows the structure advantageously 

prepared before the application of the relaxation heat 

treatment. This relaxation heat treatment is shown 

symbolically in Figure 2e. It may be repeated a plurality 

of times in order to relax more fully the layer 2 or the 10 

islands of the layer 2. Provision may be made, between two 

applications of a heat treatment, to thin or even 

completely remove the stiffening layer 4. Whatever the form 

of the relaxation heat treatment, at the end of its 

application the stiffening layer 4 may be removed. An at 15 

least partially relaxed InGaN layer 2’ is then obtained, as 

shown in Figure 2f. This layer may consist of a plurality 

of islands, if such islands were formed before the 

application of the relaxation heat treatment, as was 

explained above. In any case, the relaxed layer 2’ is 20 

placed on the flow layer 3b of the relaxation carrier 3. 

 

In a following step of the relaxation sequence, the 

relaxed InGaN layer 2’ is attached to a base carrier 5a. 

This attachment may comprise joining the relaxed layer 2’ 25 

to the base carrier 5a, a bonding layer 5b optionally being 

placed therebetween, and removing the relaxation carrier 3 

along with its flow layer 3b. The relaxation carrier may be 

removed mechanically, by demounting by laser irradiation if 

the carrier is transparent, or by any other method. The 30 

flow layer 3b may be removed by chemical etching. At the 

end of this step, a relaxed InGaN layer 2’ is obtained, 

which is optionally placed on a bonding layer 5b, which 

itself is placed on the base carrier 5a. This structure 

forms a second donor substrate 5. The relaxed layer 2’ may 35 
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consist of a set of islands. The relaxed InGaN layer 2’ has 

a lattice parameter of about 3.22 Å. This lattice parameter 

may be sufficient for photoluminescent layers that emit in 

the domain of the blue to be formed thereon, but 

insufficient for photoluminescent layers that emit in the 5 

domain of the red and of the green to be formed thereon. It 

remains lower than the target lattice parameters that were 

defined above for these two emission colours. To correct 

this, and as may be seen in Figure 1, the application of 

the relaxation sequence that has just been described is 10 

repeated taking the second donor substrate 5 as new start 

donor substrate. 

 

In the case where the relaxed layer 2’ consists of 

islands, as is recommended and shown in Figures 2d to 2g, 15 

provision may be made, before the relaxation sequence is 

applied again, to grow, on these islands, a covering layer 

6 composed of InGaN and for example having the same indium 

content as the islands. This covering layer aims to close 

the trenches separating the islands and therefore to form a 20 

continuous layer on the surface of the second donor 

substrate 5. This configuration is shown in Figure 2h. It 

may be obtained by epitaxial lateral overgrowth.  

 

When the relaxation sequence is applied again, 25 

taking the second donor substrate 5 as start substrate, the 

buffer layer 1b of the start substrate is then formed by 

the relaxed layer 2’ and potentially the covering layer 6 

if the latter is present. The start carrier 1a consists of 

the base carrier 5a and the bonding layer 5b. 30 

 

In the second iteration of the relaxation sequence, 

and in the following iterations, the step of forming the 

strained layer 2 comprises forming an InGaN layer having an 

indium concentration higher than that of the strained layer 35 
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of the preceding iteration. Specifically, the lattice 

parameter of the buffer layer 1b in the new iteration is 

larger than the lattice parameter of the buffer layer of 

the preceding iteration. This therefore allows a higher 

proportion of indium to be incorporated into the strained 5 

layer 2 without phase separation. By way of example, the 

InGaN layer may have an indium concentration comprised 

between 10% and 20%, in the second iteration of the 

described example.  

 10 

In the case where a covering layer 6 has not been 

formed on the second donor substrate 5 and where, 

therefore, the buffer layer 1b is made up of islands, 

provision may be made for the step of forming the new 

strained layer 2, in the new iteration of the relaxation 15 

sequence, to lead these islands to be covered and a 

continuous strained layer 2 to be formed.  

 

By completely repeating the application of the 

relaxation sequence such as described above, at the end of 20 

the second cycle a second donor substrate 5 having a 

relaxed InGaN layer 2’ and optionally a covering layer 6 

having a lattice parameter of about 3.27 Å are obtained. 

This second substrate issued from the second iteration 

therefore has a relaxed layer made of InGaN the lattice 25 

parameter of which is suitable for the fabrication of an 

LED emitting in the domain of the green. It may therefore 

be exploited to this end or kept as a mother substrate 5’, 

as was described above.  

 30 

To obtain a layer having a lattice parameter 

suitable for the fabrication of a red LED, a new cycle or 

as many cycles as necessary may be carried out. In each new 

cycle, the proportion of InGaN during the formation of the 

strained layer 2 of the relaxation sequence may be 35 
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increased. Furthermore, at the end of each new cycle, a 

second donor substrate 5 the lattice parameter of which has 

increased is obtained. More generally, at the end of each 

new cycle, an at least partially relaxed crystalline 

semiconductor layer the lattice parameter of which is 5 

closer to the target lattice parameter is obtained. 

 

Of course, the invention is not limited to the 

described embodiments and variants thereof may fall within 

the scope of the invention such as defined by the claims. 10 

 

In particular, although here the example of an 

InGaN crystalline semiconductor layer was given, the 

principles of the invention are applicable to any other 

material the lattice parameter of which it is desired to 15 

modify. 

 

Lastly, although here the example of production of 

LEDs was given, the invention may be applicable to the 

production of other types of devices in the field of 20 

optoelectronics or electronics. 
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CLAIMS 

 

1. Process for preparing a crystalline semiconductor layer so 

that it has a defined lattice parameter, the process 

implementing a relaxation sequence comprising: 5 

- forming a strained layer on a start donor substrate; 

- transferring at least one portion of the strained 

layer to a relaxation carrier comprising a flow 

layer; 

- applying a heat treatment sufficient to relax at 10 

least partially the strained layer and provide a 

relaxed layer on the relaxation carrier; 

- attaching the relaxed layer to a base carrier in 

order to form a second donor substrate; 

the process being characterized in that the relaxation 15 

sequence is applied a first time to a first start donor 

substrate then repeated, taking the second donor 

substrate as start donor substrate, a sufficient number 

of times so that the lattice parameter of the relaxed 

layer has the defined lattice parameter. 20 

 

2. Process according to the preceding claim, wherein the first 

start donor substrate comprises a GaN surface layer. 

 

3. Process according to either of the preceding claims, wherein 25 

the strained layer is an InGaN layer having a sufficient 

proportion of indium to be compressively strained during its 

formation on the start donor substrate. 

 

4. Process according to one of the preceding claims, wherein 30 

the transferring step of the relaxation sequence comprises 

bonding the strained layer to the relaxation carrier 

comprising a flow layer and removing the start donor 

substrate by laser detachment and/or fracture and/or 

thinning. 35 

 

5. Process according to the preceding claim, wherein the start 

donor substrate is removed after the heat treatment step. 
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6. Process according to one of the preceding claims, wherein 

the relaxation sequence comprises processing the strained 

layer in order to form islands before the relaxation heat 

treatment step. 5 

 

7. Process according to the preceding claim, wherein the 

relaxation sequence comprises a step of forming a relaxed 

continuous layer by coalescent deposition on the islands 

after the attachment of the islands to the base carrier. 10 

 

8. Process according to one of the preceding claims, wherein 

the attaching step of the relaxation sequence comprises 

bonding the relaxed layer to the base carrier and removing 

the relaxation carrier and the flow layer by laser 15 

detachment and/or fracture and/or thinning. 

 

9. Process according to one of the preceding claims, wherein 

the defined lattice parameter is comprised between 3.22 Å 

and 3.31 Å. 20 
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