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PROCESS FOR TRANSFERRING A LAYER 

The present invention relates to a process for transferring a layer. 

A 	known 	prior-art 	process 	for 	transferring 	a 	layer, 	called 	the 

SmartCutTM  process, comprises the following steps: 

5 (a) providing a donor substrate and a support substrate made of materials 

having a first and second thermal expansion coefficient, respectively; 

(b) forming a embrittlement region in the donor substrate so as to delimit a 

first part and a second part in the donor substrate on either side of the 

embrittlement region, the first part being intended to form the layer to be 

10 transferred to the support substrate; 

(c) forming what is called a bonding layer between the first part of the donor 

substrate and the support substrate, the bonding layer having a preset 

thickness; and (d) assembling the donor substrate to the support substrate. 

The donor substrate and the support substrate are conventionally 

15 subjected to a temperature increase in step (d). The donor substrate and the 

support 	substrate 	are 	also 	subjected 	to 	a 	temperature 	increase 	in 

subsequent steps consisting in: 

- fracturing the donor substrate in the embrittlement region using a heat 

treatment; and 

20 - strengthening the interfaces with an anneal. 

These temperature 	increases generate 	stresses 	in 	the 	structure 

comprising the donor substrate, the bonding layer and the support substrate 

via the differential thermal behaviour caused by the donor substrate and the 

support substrate having different thermal expansion coefficients. These 

25 stresses can cause defects to appear in the structure (bulk defects and 

interface defects) and even to a substrate delaminating, depending on their 

magnitude. 

The temperature 	increases 	are 	particularly 	large 	in 	the 	step 	of 

fracturing the donor substrate and in the annealing step for strengthening the 

30 interfaces, which steps are executed at temperatures of several hundred 

degrees Celsius, thus generating stresses of very high magnitudes in the 

structure. The step of fracturing the donor substrate and the annealing step 
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for strengthening the interfaces are therefore steps that promote the appearance of 

defects in the structure and even delamination of a substrate. 

Embodiments of the present invention seek to overcome all or some of the 

aforementioned drawbacks. 

According to an aspect of the present invention, there is provided a process 

for transferring a layer, comprising the following steps: 

(a) providing a donor substrate and a support substrate made of materials 

having a first and second thermal expansion coefficient, respectively; 

(b) forming a embrittlement region in the donor substrate so as to delimit a 

first part and a second part in the donor substrate on either side of the embrittlement 

region, the first part being intended to form the layer to be transferred to the support 

substrate; 

(c) forming what is called a bonding layer between the first part of the donor 

substrate and the support substrate, the bonding layer having a preset thickness; 

and 

(d) assembling the donor substrate to the support substrate; and 

(e) exposing, 	in 	succession, 	portions 	of 	the 	embrittlement 	region 	to 

electromagnetic irradiations for an exposure time at a given power density, the 

electromagnetic irradiations belonging to a spectral domain chosen so that the 

support substrate, the bonding layer and the donor substrate are transparent, 

transparent and absorbent, respectively, in said spectral domain, the exposure time 

being 	chosen 	depending 	on 	the thickness 	of the bonding 	layer so that the 

temperature of the support substrate remains below a threshold during the exposure 

time, above which threshold defects are liable to appear in the structure comprising 

the support substrate, the bonding layer and the donor substrate, the exposure time 

being chosen depending on the power density in order to activate kinetics that 

weaken the embrittlement region, 

wherein the exposure time is chosen depending on the thickness of the 

bonding layer so that the thermal diffusion length in the bonding layer is smaller than 

or equal to the thickness of the bonding layer. 

Such a transfer process, according to embodiments of the invention, thus 

allows a localized heat treatment to be applied by exposing, in succession, portions 

of 	the 	embrittlement 	region 	to 	electromagnetic 	irradiations. 	Therefore, 	the 

electromagnetic irradiations propagate, in the support substrate and the 
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bonding layer, through a small section corresponding to the exposed section 

of a portion of the embrittlement region. The exposed section of the support 

substrate, of the bonding layer and of the donor substrate is sufficiently small 

that the total section of the support substrate and donor substrate is only 

5 

10 

subjected to an infinitesimal temperature increase. Thus, this localized heat 

treatment allows the risk of defects appearing, or even of delamination when 

the first and second thermal expansion coefficients are significantly different, 

to be avoided. Therefore, this localized heat treatment differs from a prior-art 

blanket heat treatment of the entire structure comprising the donor substrate, 

the support substrate and the bonding layer. 

Furthermore, the presence of the bonding layer is essential as it 

allows the support substrate to be thermally decoupled from the first part of 

the 	donor 	substrate, 	which 	absorbs 	the 	electromagnetic 	irradiations. 

Specifically, heat given off after absorption is liable to diffuse towards the 

15 support substrate via the bonding layer. This diffusion of heat towards the 

support substrate is undesirable as it is desired to prevent the support 

substrate from being subjected to a temperature increase that could lead to 

the generation of stresses via the differential thermal behaviour of the donor 

substrate and the support substrate, as explained above. This is why the 

20 exposure time is chosen depending on the thickness of the bonding layer in 

order 	to 	obtain 	this 	thermal 	decoupling, 	which 	decoupling 	allows 	the 

temperature of the support substrate during the exposure time to be kept 

below a threshold above which defects are liable to appear in the structure 

comprising the support substrate, the bonding layer and the donor substrate. 

25 The term "defects" is understood to mean bulk defects in the support 

substrate and donor substrate, and defects at the interface between the 

donor substrate and the bonding layer, and at the interface between the 

support substrate and the bonding layer. 

The step of fracturing the donor substrate in the embrittlement region 

30 may be executed concomitantly with step (e) if the exposure time and the 

power density are suitably chosen. The step of fracturing the donor substrate 

in the embrittlement region may also be executed after step (e). Step (e) 
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allows kinetics that weaken the embrittlement region to be activated to the 

point that a simple subsequent mechanical action or a subsequent low-

temperature heat treatment will be enough to fracture the donor substrate. 

Of course, the subsequent heat treatment will be executed at a temperature 

5 greatly below a temperature above which defects are liable to appear, which 

is made possible by the activation of the weakening kinetics in step (e). 

Optional strengthening anneals will possibly be carried out after the 

donor substrate has been fractured. The temperature increase employed in 

these strengthening anneals does not generate high enough stresses to 

10 cause defects or a delamination because the transferred layer, i.e. the first 

part of the donor substrate, has a sufficiently small thickness compared to 

the initial thickness of the donor substrate. This small thickness does not 

allow a 	differential thermal 	behaviour to 	be 	induced 	with 	the 	support 

substrate having as effects the appearance of defects or delamination. 

15 According 	to 	one 	embodiment, 	the 	exposure 	time 	is 	chosen 

depending on the thickness of the bonding layer so that the thermal diffusion 

length in the bonding layer is smaller than or equal to the thickness of the 

bonding layer. 

Thus, the temperature of the support substrate may be kept, during 

20 the exposure time, below the threshold above which defects are liable to 

appear in the structure comprising the support substrate, the bonding layer 

and the donor substrate. 

According to one embodiment, the electromagnetic irradiations are 

electromagnetic 	pulses, 	and 	the 	length 	of each 	electromagnetic 	pulse 

25 respects the following 	relationship: 	e 'a Nrf1T-  ; 	where 	D is the thermal 

diffusion 	coefficient 	of 	the 	bonding 	layer, 	r 	is 	the 	length 	of 	one 

electromagnetic pulse, 	and e is the thickness of the bonding 	layer, 	r 

preferably being between 10 ns and 10 ps, and e preferably being lower 

than 10 pm. 

30 Thus, such electromagnetic pulses are tailored to sufficiently reduce 

diffusion of heat into the support substrate, 	via the bonding 	layer, 	after 

absorption, so that the temperature of the support substrate remains below a 
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threshold during the exposure time, above which threshold defects are liable 

to appear in the structure comprising the support substrate, the bonding 

layer and the donor substrate. The length of each electromagnetic pulse is 

tailored so that the thermal diffusion length in the bonding layer is smaller 

5 than the thickness of the bonding layer. The energy delivered by each 

electromagnetic pulse can therefore be evacuated from the first part of the 

donor substrate before the arrival of the following electromagnetic pulse. The 

smaller the thermal diffusion length is compared to the thickness of the 

bonding layer, the better the thermal decoupling 	between the support 

10 substrate and the first part of the donor substrate will be. The number of 

pulse periods and the duty cycle are tailored so as to activate kinetics that 

weaken the embrittlement region. 

According to one embodiment, step (e) is executed using at least one 

laser emitting the electromagnetic irradiations, said laser being moved so as 

15 to expose, in succession, the portions of the embrittlement region. 

Thus, 	when 	the 	laser 	emits 	continuous 	wave 	electromagnetic 

irradiations, the speed with which the laser is moved is adjusted so as to 

obtain the desired exposure time for each portion of the embrittlement 

region. When the laser emits electromagnetic pulses, the exposure time for 

20 a portion of the embrittlement region corresponds to the sum of the lengths 

of the electromagnetic pulses emitted onto said portion. 

Advantageously, the donor substrate has a thermal conductivity, and 

the bonding layer has a thermal conductivity that is lower than the thermal 

conductivity of the donor substrate, the thermal conductivity of the bonding 

25 layer preferably respecting the following relationship: 

act 	-1-10  asp; where au is the thermal conductivity of the bonding layer and 

ow is the thermal conductivity of the donor substrate. 

Thus, such a bonding layer allows the thermal decoupling between 

the support substrate and the first part of the donor substrate to be improved 

30 with an intrinsic thermal insulation. 
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According to one embodiment, step (d) is executed at a temperature 

below a threshold above which defects are liable to appear in the structure 

comprising the support substrate, the bonding layer and the donor substrate, 

said temperature preferably being below 300°C and even more preferably 

5 below 200°C.  
Advantageously, the temperature at which step (d) is executed is 

chosen so that the support substrate and the bonding layer exhibit an 

interface having a bonding energy such that they are reversibly assembled, 

said temperature preferably being below 250°C and even more preferably 

10 below 150°C. 

The bonding energy preferably lies between 0.1 J/m2  and 0.4 J/m2, 

and is preferably substantially equal to 0.2 J/m2. 

According to one embodiment, the transfer process comprises the 

following steps: 

15 - detaching the support substrate from the bonding layer after step (e); 

- providing what is called a final support substrate; 

- assembling the donor substrate to the final support substrate by way of the 

bonding layer; and 

- fracturing the donor substrate in the embrittlement region. 

20 Thus, the support substrate can be detached from the bonding layer 

because the local heat treatment of step (e) does not strengthen the 

interface between the support substrate and the bonding layer, the support 

substrate 	being 	thermally 	decoupled 	from 	the 	first 	part 	of the 	donor 

substrate, Transfer of the layer to the final support substrate may prove to be 

25 useful when the latter has properties desired for the envisaged application, 

but is not compatible with the optical properties required for the execution of 

step (e). Moreover, activation of the weakening kinetics in step (e) must be 

carried out in the presence of a support substrate acting as a mechanical 

stiffener in order to prevent blistering of the donor substrate. 

30 According 	to 	one 	embodiment, 	the 	exposure 	time 	is 	chosen 

depending on the power density in order to fracture the donor substrate in 

the embrittlement region. 
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Thus, 	it is possible to fracture the donor substrate directly if the 

support substrate already has the properties desired for the envisaged 

application. The irradiations raise each portion of the embrittlement region to 

a temperature below the melting point of the material from which the donor 

5 substrate is made. 

According to one embodiment, the material from which the donor 

substrate is made is a semiconductor, preferably selected from the group 

comprising silicon, germanium, silicon-germanium, and III-V materials such 

as gallium nitride, gallium arsenide and indium phosphide. 

10 According to one embodiment, the material from which the support 

substrate is made is selected from the group comprising silicon, quartz, 

silica, sapphire, diamond, and glass. 

According to one embodiment, the bonding layer is a dielectric layer, 

preferably made from silicon dioxide or a nitride. 

15 According to one embodiment, the embrittlement region is formed 

during step (b) by implanting species such as hydrogen and/or helium. 

Other features and advantages will become apparent from the 

following description of one embodiment of a transfer process according to 

the invention, given by way of non-limiting example, with reference to the 

20 appended drawings in which: 

- 	figure 	1 	is 	a 	schematic 	view 	of 	a 	structure 	illustrating 	one 

embodiment according to the invention; and 

- figure 2 is a graph showing the temperature (T), on the y-axis, of the 

structure illustrated in figure 1 as a function of depth (z), on the x-axis. 

25 The transfer process illustrated in figure 1 is a process for transferring 

a layer 1, comprising the following step: 

(a) providing a donor substrate 2 and a support substrate 3 made of 

materials having a first and a second thermal expansion coefficient (denoted 

CTE below), respectively. The material from which the donor substrate 2 is 

30 made is a semiconductor, preferably selected from the group comprising 

silicon, germanium, silicon-germanium, and III-V materials such as gallium 

nitride, gallium arsenide and indium phosphide. The material from which the 
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support substrate 3 is made is preferably selected from the group comprising 

silicon, quartz, silica, sapphire, diamond and glass. By way of non-limiting 

example, the CTE of silicon is approximately 3.6x10-6  K-1. The CTE of 

sapphire is approximately 5x10-8  IC1. The CTE of quartz is approximately 

5 6x10-7  K-1, Stresses are generated in the donor substrate 2 and/or the 

support substrate 3 if the respective CIEs of the donor substrate 2 and the 

support substrate 3 are different by more than 10% at room temperature, or 

even during the subsequent temperature increases. These stresses may 

lead to the appearance of defects or even to delamination of a substrate 2, 3 

10 depending on their magnitude. 

The transfer process illustrated in figure 1 comprises the following 

step: 

(b) forming a embrittlement region 4 in the donor substrate 2 so as to delimit 

a first part 1 and a second part 20 in the donor substrate 2 on either side of 

15 the embrittlement region 4, the first part 1 being intended to form the layer 1 

to be transferred to the support substrate 3. 

The embrittlement region 4 is formed in step (b) by implanting species such 

as hydrogen and/or helium. It is possible to implant only a single species 

such as hydrogen, but also to implant a number of species, such as 

20 hydrogen and helium, sequentially. The implantation parameters, essentially 

dose and energy, are set depending on the nature of the species and of the 

donor substrate 2. 

The transfer process illustrated in figure 1 comprises the following 

step:  

25 (c) forming what is called a bonding layer 5 between the first part 1 of 

the donor substrate 2 and the support substrate 3, the bonding layer 5 

having a preset thickness E. The bonding layer 5 may be a dielectric layer, 

preferably made from silicon dioxide or a nitride. The bonding layer may be 

formed on the first part 1 of the donor substrate 2 and/or on the support 

30 substrate 3, for example by thermal oxidation or by deposition. In the case 

where the donor substrate 2 is made of silicon, the bonding layer 5 is 

preferably silicon dioxide. The bonding layer 5 may therefore be produced 
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on the support substrate 3, thereby replacing or complementing the bonding 

layer 5 formed on the donor substrate 2. 

The order of execution of steps (b) and (c) may be reversed. When 

the bonding layer 5 is formed in step (c) by thermal oxidation, step (b) is 

5 executed after step (c). This is because the thermal budget required to form 

the bonding layer 5 in this way is high and could lead to untimely fracturing 

of the donor substrate 2 in the embrittlement region 4. It will be noted that 

forming 	the 	bonding 	layer 	5 	by thermal oxidation 	allows 	an 	excellent 

interface quality to be obtained. 

10 In contrast, when the bonding layer 5 is formed 	in step 	(c) by 

deposition, for example by low-temperature (about 250°C) chemical vapour 

deposition (CVD), then the thermal budget is sufficiently low for the donor 

substrate 2 not to be fractured in the embrittlement region 4, and step (b) 

may be executed before step (c). 

15 The transfer process illustrated in figure 1 comprises the following 

step: 

(d) assembling the donor substrate 2 to the support substrate 3. Step (d) 

may be executed by molecular bonding. 

The transfer process illustrated in figure 1 comprises the following 

20 step: 

(e) exposing, in succession, portions 40 of the embrittlement region 4 to 

electromagnetic irradiations 6 (symbolized by solid arrows) for an exposure 

time at a given power density. The electromagnetic irradiations 6 belong to a 

spectral domain chosen so that the support substrate 3, the bonding layer 5 

25 and the donor substrate 2 are transparent, transparent and absorbent, 

respectively, in said spectral domain. The electromagnetic irradiations 6 

absorbed in the donor substrate 2 are symbolized by wavelets 60. 

By way of non-limiting example, if a structure in which: 

- the donor substrate 2 is made of silicon; 

30 - the bonding layer 5 is made of silicon dioxide; and 

- the support substrate 3 is made of sapphire, 
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is 	considered, 	then 	a 	first 	suitable 	spectral 	domain 	covers the 

following wavelength range: 0.3 pm - 0.5 pm. A second suitable spectral 

domain covers the following wavelength range: 1.5 pm - 2.5 pm provided 

that the silicon from which the donor substrate 2 is made is highly doped. 

5 The silicon may be highly p-doped, for example with a boron concentration 

higher than 5x1018  atoms/cm3. The silicon may be highly n-doped, for 

example with an arsenic or phosphorus concentration higher than 5x1018  

atoms/cm3. These first and second spectral domains can also be used when 

the support substrate 3 is made of quartz. 

10 The length of time for which the portions 40 of the embrittlement 

region 	4 	are exposed 	to the electromagnetic 	irradiations 6 	is 	chosen 

depending on the thickness E of the bonding layer 5 so that the temperature 

of the support substrate 3 remains below a threshold, during the exposure 

time, above which defects are liable to appear in the structure comprising 

15 the support substrate 3, the bonding layer 5 and the donor substrate 2. 

Furthermore, the exposure time is chosen depending on the power density 

in order to activate kinetics that weaken the embrittlement region 4. For 

example, the electromagnetic irradiations 6 may be electromagnetic pulses, 

the 	length 	of 	each 	electromagnetic 	pulse 	respecting 	the 	following 

20 relationship: e > V2Dr ; where D is the thermal diffusion coefficient of the 

bonding layer 5, i is the length of one electromagnetic pulse, and e is the 

thickness of the bonding layer 5, r preferably being between 10 ns and 10 

ps, and e preferably being lower than 10 pm. The number of periods and 

duty cycle of the electromagnetic pulses is chosen in order to activate 

25 kinetics that weaken the embrittlement region 4. By way of non-limiting 

example, if a structure is considered in which: 

- the donor substrate 2 is made of silicon; 

- the bonding layer 5 is made of silicon dioxide and has a thickness E 

substantially equal to 2 pm; and 

30 - the support substrate 3 is made of sapphire, 

- the electromagnetic pulses are delivered by a laser with an energy 

of 1.8 J.m-2, r = 1 ps and the absorption coefficient is 10000 cm-1. 
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The thermal conductivity of the silicon-dioxide bonding layer 5 is 

about 1.4 VV.rri1.K-1  whereas the thermal conductivity of the silicon donor 

substrate 2 is about 148 W.m-1.1C1  

Therefore the following relationship is satisfied: 

5 is ca  2--  --100  asp; where um. 	the thermal conductivity of the bonding layer 5 

and asp is the thermal conductivity of the donor substrate 2. 

When 	step 	(e) 	is 	executed 	under 	the 	above 	conditions, 	the 

temperature profile illustrated in figure 2 is obtained in the structure. Heat 

produced by absorption of the electromagnetic irradiations 6 by the layer 1 to 

10 be transferred diffuses: 

- for z > z3, i.e. into the second part 20 of the donor substrate 2; and 

- for zi< z <z2, i.e. into the bonding layer 5. 

The temperature obtained for z < z1, i.e. in the support substrate 3, is 

below a threshold (denoted To in figure 2) above which defects are liable to 

15 appear in the structure comprising the support substrate 3, the bonding layer 

5 and the donor substrate 2. The support substrate 3 is therefore sufficiently 

thermally decoupled from the first part 1 of the donor substrate 2. 

The exposure time may also be chosen depending on the power 

density in order to fracture the donor substrate 2 in the embrittlement region 

20 4. 	The 	electromagnetic 	irradiations 	6 	raise 	each 	portion 	40 	of 	the 

embrittlement region 4 to a temperature below the melting point of the 

material from which the donor substrate 2 is made. By way of non-limiting 

example, when the donor substrate 2 is made of silicon, the electromagnetic 

irradiations 6 raise each portion 40 of the embrittlement region 4 to a 

25 temperature preferably between 800°C and 1400°C, corresponding to the 

parameter Tm„ in figure 2, the melting point of silicon being substantially 

equal to 1415°C. 

Step (e) may be executed using at least one laser to emit the 

electromagnetic irradiations 6, said laser being scanned over the assembly 

30 so as to expose, in succession, the portions 40 of the embrittlement region 

4. By way of example, the laser may be a pulsed laser, for example a YAG 



WO 2014/001869 
	

PCTi1B2013/001252 

12 

laser tuned to 1.06 pm, and equipped with a frequency doubling or tripling 

system. The laser may also be an erbium fibre laser emitting at 1.5 pm. The 

laser may be a continuous wave laser, for example a dye laser allowing the 

wavelength to be chosen. In the case of a continuous wave laser, the laser 

5 beam is scanned so as to expose the portions 40 of the embrittlement region 

4. 

Step (d) is executed at a temperature below a threshold above which 

defects are liable to appear in the support substrate 3 and the donor 

substrate 2, said temperature preferably being below 300°C and even more 

10 preferably below 200°C. 

Furthermore, the temperature at which step (d) is executed is chosen 

so that the support substrate 3 and the bonding layer 5 exhibit an interface 

50 having a bonding energy such that they are reversibly assembled, said 

temperature preferably being below 250°C and even more preferably below 

15 150°C. 

According to one embodiment (not shown), the transfer process 

comprises the following steps: 

- detaching the support substrate 3 from the bonding layer 5 after step (e); 

--providing what is called a final support substrate; 

20 - assembling the donor substrate 2 to the final support substrate by way of 

the bonding layer 5; and 

- fracturing the donor substrate 2 in the embrittlement region 4. 

Of course, the embodiment described above in no way limits the 

scope of the invention. Additional features and improvements may be added 

25 thereto in other variants without however departing from the scope of the 

invention. 



13 

CLAIMS 

1. Process for transferring a layer comprising the following steps: 

(a) providing a donor substrate and a support substrate made of materials 

having a first and second thermal expansion coefficient, respectively; 

(b) forming a embrittlement region in the donor substrate so as to delimit a 

first part and a second part in the donor substrate on either side of the embrittlement 

region, the first part being intended to form the layer to be transferred to the support 

substrate; 

(c) forming what is called a bonding layer between the first part of the donor 

substrate and the support substrate, the bonding layer having a preset thickness; 

and 

(d) assembling the donor substrate to the support substrate; and 

(e) exposing, in succession, portions of the embrittlement region to 

electromagnetic irradiations for an exposure time at a given power density, the 

electromagnetic irradiations belonging to a spectral domain chosen so that the 

support substrate, the bonding layer and the donor substrate are transparent, 

transparent and absorbent, respectively, in said spectral domain, the exposure time 

being chosen depending on the thickness of the bonding layer so that the 

temperature of the support substrate remains below a threshold during the exposure 

time, above which threshold defects are liable to appear in the structure comprising 

the support substrate, the bonding layer and the donor substrate, the exposure time 

being chosen depending on the power density in order to activate kinetics that 

weaken the embrittlement region, 

wherein the exposure time is chosen depending on the thickness of the 

bonding layer so that the thermal diffusion length in the bonding layer is smaller than 

or equal to the thickness of the bonding layer. 
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2. Transfer process according to Claim 1, wherein the electromagnetic irradiations 

are electromagnetic pulses, and in that the length of each electromagnetic pulse 

respects the following 	relationship: 	V2Dr 	; 	where D is the thermal diffusion 

coefficient of the bonding layer, r is the length of one electromagnetic pulse, and e is 

the thickness of the bonding layer, r preferably being between 0 ns and 10 ps, and e 

preferably being lower than 10 pm. 

3. Transfer process according to one of Claims 1 to 2, wherein step (e) is executed 

using at least one laser emitting the electromagnetic irradiations, said laser being 

moved so as to expose, in succession, the portions of the embrittlement region. 

4. Transfer process according to one of Claims 1 to 3, wherein the donor substrate 

has a thermal conductivity, and in that the bonding layer has a thermal conductivity 

that is lower than the thermal conductivity of the donor substrate, the thermal 

conductivity of the bonding layer preferably respecting the following relationship: 

act 	Li 0 as° l where rra  is the thermal conductivity of the bonding layer and asp is the 

thermal conductivity of the donor substrate. 

5. Transfer process according to one of Claims 1 to 4, wherein step (d) is executed 

at a temperature below a threshold above which defects are liable to appear in the 

structure 	comprising 	the 	support substrate, 	the 	bonding 	layer and 	the 	donor 

substrate, said temperature preferably being below 300°C and even more preferably 

below 200°C. 

6. Transfer process according to Claim 5, characterized in that the temperature at 

which step (d) is executed is chosen so that the support substrate and the bonding 

layer exhibit an interface having a 
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bonding energy such that they are reversibly assembled, said temperature preferably 

being below 250°C and even more preferably below 150°C. 

7. Transfer process according to Claim 6, wherein it comprises the following steps: 

- detaching the support substrate from the bonding layer after step (e); 

- providing what is called a final support substrate; 

- assembling the donor substrate to the final support substrate by way of the 

bonding layer; and 

- fracturing the donor substrate in the embrittlement region. 

8. Transfer process according to one of Claims 1 to 6, wherein the exposure time is 

chosen depending on the power density in order to fracture the donor substrate in 

the embrittlement region. 

9. Transfer process according to one of Claims 1 to 8, wherein the material from 

which the donor substrate is made is a semiconductor, preferably selected from the 

group comprising silicon, germanium, silicon-germanium, and Ill-V materials such as 

gallium nitride, gallium arsenide and indium phosphide. 

10. Transfer process according to one of Claims 1 to 9, wherein the material from 

which the support substrate is made is selected from the group comprising silicon, 

quartz, silica, sapphire, diamond, and glass. 

11. Transfer process according to one of Claims 1 to 10, wherein the bonding layer 

is a dielectric layer, preferably made from silicon dioxide or a nitride. 
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12. Transfer process according to one of Claims 

region is formed in step (b) by implanting species 

1 to 

such 

11, 

as 

wherein 

hydrogen 

the embrittlement 

and/or helium. 


