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(57) ABSTRACT 

The invention relates to a process for manufacturing a 
heterojunction electronic component provided with an 
embedded barrier layer, the process comprising: depositing 
by epitaxy, in a vapour phase epitaxial growth chamber with 
an atmosphere exhibiting a first nonzero ammonia concen-
tration, of a GaN precursor layer of the embedded barrier 
layer, comprising a first layer doped with a Mg or Fe dopant; 
placing, while maintaining the substrate in the chamber, the 
atmosphere at a second ammonia concentration at most 
equal to a third of the first concentration,order to remove an 
upper part of the precursor layer; and then after the removal 
of the said upper part, while maintaining the substrate in the 
chamber, depositing by epitaxy of a layer of semiconductor 
material of the heterojunction electronic component to be 
manufactured, the said precursor layer then forming the 
embedded barrier layer under the said layer of semiconduc-
tor material. 
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METHOD FOR MANUFACTURING 
ELECTRONIC COMPONENT FOR 

HETEROJUNCTION PROVIDED WITH 
BURIED BARRIER LAYER 

10001] The invention relates to heterojunction electronic 
components which are provided with an embedded barrier 
layer separating them from their substrate and in particular 
to processes for the manufacture of such components and of 
their barrier layer. 

10002] Numerous electronic applications will now require 
an improvement in performance qualities, especially in 
on-board electronics intended for cars and ground-based 
means of transportation, in aeronautics, in medical systems 
or in home automation solutions, for example. These appli-
cations for the most part require high-power switches func-
tioning in frequency ranges frequently of greater than one 
megahertz. 

10003] An alternative for power switches, in particular 
high-frequency power is switches, is the use of high-elec-
tron-mobility field-effect transistors, also denoted by the 
term of heterostructure field-effect transistor. Such a tran-
sistor includes the superimposition of two semiconductor 
layers having different bandgaps which form a quantum well 
at their interface. Electrons are confined in this quantum well 
in order to form a two-dimensional electron gas. For reasons 
of high-voltage and temperature withstand, these transistors 
are chosen so as to exhibit a wide energy bandgap. 

10004] Among HEMT transistors having a wide energy 
bandgap, transistors based on gallium nitride are very prom-
ising. The width of their energy bandgap results in a higher 
critical electric field compared to conventional electronic 
materials, in a high carrier saturation velocity and in good 
thermal and chemical stabilities. The breakdown field of 
gallium nitride can thus be greater than 2x106 V/cm, which 
makes it possible to easily produce compact transistors with 
breakdown voltages of greater than 600 V. With a lateral 
conduction transistor, the gate-drain breakdown voltage can 
easily be controlled by an appropriate distance between gate 
and drain. Furthermore, such transistors make possible very 
high current densities as a result of the very high electron 
mobility and the high electron density in the interfacial 
electron gas. 

10005] Furthermore, other heterojunction components, 
such as diodes, are also the subject of major developments. 

10006] The document "Characteristics of AlGaN/GaN/ 
AlGaN double heterojunction HEMTs with an improved 
breakdown voltage", published in the January 2012, Volume 
33, Number 1, vissue of Journal of Semiconductors, 
describes a first HEMT transistor structure. This structure 
comprises a SiC substrate, surmounted by a 100 nm A1N 
nucleation layer, surmounted by a 1.5 im GaN buffer layer, 
surmounted by a 1 nm A1N intermediate layer, surmounted 
by a 22 nm AlGaN layer, surmounted by a 1 nm GaN layer, 
on which the source, the gate and the drain of the transistor 
are formed. An electron gas layer is formed at the interface 
between the GaN buffer layer and the AlGaN layer, the A1N 
intermediate layer being regarded as belonging to this inter-
face. 

10007] In practice, the GaN buffer layer exhibits a rela-
tively low potential barrier, so much so that electrons of the 
electron gas layer can easily leave the potential well to be 
trapped in the GaN buffer layer, for example in the case 
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where the transistor is off. The conduction performance of 
the transistor is then greatly diminished because the electron 
density is reduced. 

10008] The proposal has been made to form a barrier layer 
of pGaN type between the buffer layer and the heterojunc-
tion component, by including magnesium in the barrier layer 
at a not insignificant proportion in order to limit the depar-
ture of the electrons out of the potential well, by raising the 
conduction band. Magnesium is typically chosen as a result 
of its low ionization energy among p-type dopants. Such a 
barrier layer of pGaN type is usually deposited by vapour 
phase epitaxial growth on the buffer layer, in the presence of 
magnesium in the reactor. 

10009] However, it is found that a GaN layer of the 
component, formed on the pGaN barrier layer, includes a not 
insignificant amount of magnesium, which is generally 
denoted by the term of magnesium memory effect in the 
literature. The magnesium doping profile at the interface 
between the pGaN barrier layer and the GaN layer of the 
heterojunction component thus slowly decreases on moving 
away from the barrier layer. A GaN thickness of 100 nm 
proves to be necessary in order to reduce the magnesium 
concentration by a factor of ten in the GaN layer above the 
barrier layer. In such a scenario, the barrier layer satisfac-
torily performs its confinement function but the magnesium 
present in the GaN layer located above detrimentally affects 
the mobility in the electron gas layer of the component. The 
conduction resistance of the component then significantly 
increases. Furthermore, the magnesium of this GaN layer 
can trap electrons and increase the resistance of the channel 
in dynamic operation, which is known as "current collapse". 

10010] The document entitled "Memory effect and redis-
tribution of Mg into sequentially regrown GaN layer by 
Metalorganic Chemical Vapor Deposition", published in the 
Japanese Journal of Applied Physics in January 2003 by 
Huili Xing et al., describes a process for the deposition of a 
magnesium-including pGaN layer, followed by the mainte-
nance in a gallium-free atmosphere of hydrogen, nitrogen 
and ammonia, which results in a slow etching of the upper 
surface of the barrier layer and in an annealing of the pGaN 
layer. Such a process proved to be ineffective in obtaining a 
rapid decrease in the concentration of magnesium in the 
GaN layer subsequently deposited on the barrier layer. The 
document alternatively provides for removing the substrate, 
provided with the barrier layer, from the epitaxial growth 
chamber and for then carrying out a stage of etching with 
acid of the upper part of the barrier layer. 

10011] Such a process presents major problems of upgrad-
ing to the industrial scale and may result in contamination of 
the upper surface of the barrier layer before further deposi-
tion stages. Such a contamination of the upper surface of the 
barrier layer, in particular by oxygen, may result in a major 
detrimental change in the electrical properties of the com-
ponent formed on this barrier layer. 

10012] It is also observed that, during the start-up of the 
epitaxial growth of the barrier layer, a deposition thickness 
of 100 nm of pGaN proves to be necessary before achieving 
a sufficient magnesium concentration in this pGaN layer. 

10013] The invention is targeted at overcoming one or 
more of these disadvantages. The invention thus relates to a 
process for the manufacture of a heterojunction electronic 
component provided with an embedded barrier layer, as 
defined in the appended claims. 
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10014] The invention also relates to the alternative forms 
of the dependent claims. A person skilled in the art will 
understand that each of the characteristics of the alternative 
forms of the dependent claims can be independently com-
bined with the characteristics of an independent claim, 
without, however, constituting an intermediate generaliza-
tion. 
10015] Other characteristics and advantages of the inven-
tion will become clearly apparent from the description 
which is given below thereof, by way of indication and 
without any limitation, with reference to the appended 
drawings, in which: 
10016] FIG. 1 is a diagrammatic sectional view of a 
heterojunction electronic component provided with an 
embedded barrier layer for separation from its substrate; 
10017] FIG. 2 is a diagrammatic sectional view of an 
example of HEMT transistor which can be formed on a 
barrier layer; 
10018] FIGS. 3 to 7 are diagrammatic sectional views of 
different stages of a manufacturing process according to a 
first embodiment of the invention; 
10019] FIG. 8 is a diagrammatic sectional view of a stage 
of a manufacturing process according to a second embodi-
ment of the invention; 
10020] FIG. 9 is a comparative diagram of the magnesium 
concentration in the thickness of an integrated circuit, as a 
function of its process of manufacture; 
10021] FIG. 10 is a comparative diagram of the magne-
sium concentration in the thickness of a barrier layer, as a 
function of alternative forms of manufacturing processes 
according to another aspect of the invention; 
10022] FIG. 11 is a diagrammatic sectional view of 
another example of HEMT transistor which can be formed 
on a barrier layer. 
10023] FIG. 1 is a diagrammatic cross-sectional view of a 
multilayer structure 1, produced by a manufacturing process 
according to the invention. The multilayer structure 1 com-
prises a heterojunction electronic component 2, formed on a 
barrier layer 3. The barrier layer 3 is in this instance formed 
on a layer 4 of GaN semiconductor material, The layer 4 is 
formed on a buffer layer 5, itself attached to a substrate 6. 
10024] The high-electron-mobility heterojunction elec-
tronic component 2 can, for example, be a HEMT-type 
transistor (normally-on or normally-open) or a heterojunc-
tion diode. 
10025] The substrate 6 exhibits a structure known per se. 
The substrate 6 can be an insulator, an intrinsic or doped 
silicon-type semiconductor, SiC, sapphire or even A1N. The 
substrate 6 can typically exhibit a thickness of the order of 
350 im to 1.5 mm. 
10026] An adaptation layer, not illustrated, can be inter-
posed between the substrate 6 and the buffer layer 5, The 
buffer layerS is, for example, made of carbon-doped GaN or 
includes AlGa(l )N layers or other nitride layers. The GaN 
layer 4 is, for example, formed of GaN of not intentionally 
doped type, or carbon-doped type, or also an Al)Ga(l )N 
layer. The barrier layer 3 comprises at least one GaN layer 
having p-type doping, the p-type dopant being magnesium. 
10027] FIG. 2 is a diagrammatic sectional view of an 
example of electronic component 2, of high-electron-mobil-
ity transistor type of normally-on type, which means that, 
without applying a voltage to the gate, the channel is on. The 
transistor 2 in this instance comprises a not intentionally 
doped layer of GaN 22 positioned on the barrier layer 3. The 
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transistor 1 in this instance additionally comprises a layer of 
AlGaN (or InAlN or InGaAlN or A1N, with a greater 
bandgap than that of GaN) 21 positioned on the layer 22. An 
electron gas is intrinsically formed by heterojunction at the 
interface between the layer 21 and the layer 22, in the layer 
22. For the sake of legibility, the electron gas is illustrated 
in the form of a layer 23. 
10028] An intermediate layer, not illustrated, can be inter-
posed, in a way known per se, between the layers 21 and 22, 
for example in order to increase the electron density and the 
mobility in the electron gas. Such an intermediate layer is 
typically extremely thin (for example 1 nm) and can be made 
of A1N (particularly suited to the interface between a GaN 
layer 22 and an AlGaN layer 21). 
10029] In a way known per se, the transistor 2 is in this 
instance of the lateral conduction type and comprises a 
source 24, a drain 25 and a control gate 26 which are formed, 
in a way known per se, on the AlGaN layer 21. The control 
gate 26 is positioned between the source 24 and the drain 25, 
The source 24 and the drain 25 are electrically connected to 
the electron gas layer 23. The source 24, the drain 25 and the 
control gate 26 are illustrated only diagrammatically, it 
being possible for their dimensions and their structures to 
differ substantially from the illustration of FIG. 2. 
10030] The barrier layer 3 might be made of magnesium-
doped pGaN. In this case, the lower part of the layer of not 
intentionally doped GaN 22 has a tendency to include 
magnesium originating from the process of epitaxy of the 
barrier layer 3. The influence of this magnesium on the 
electron mobility of the electron gas layer 23 has to be 
limited as much as possible, if possible while preventing 
increasing the thickness of the GaN layer 22. The thickness 
of the GaN layer 22 is to be minimized, in particular in order 
to promote the performance of transistors of normally-off 
type. 
10031] FIGS. 3 to 7 are diagrammatic sectional views 
illustrating different stages of a manufacturing process 
according to a first embodiment of the invention. 
10032] In FIG. 3, a multilayer structure 1, provided with a 
substrate 6 surmounted by a buffer layer 5 and by a GaN 
layer 4, such as are described above and which can be 
obtained by processes known per se, is supplied. 
10033] In FIG. 4, a pGaN layer 30 is deposited, according 
to parameters known per se. For example, on placing the 
structure 1 in a vapour phase epitaxial growth chamber (not 
illustrated), a gas atmosphere is created in the chamber, with 
a mixture including precursors of gallium (for example 
TMGa), magnesium (for example Cp2Mg), ammonia, 
hydrogen and nitrogen. The ammonia partial pressure in the 
mixture is typically between 4000 and 6000 Pa for this stage. 
The concentration of a gas in the atmosphere inside the 
chamber can be expressed as the ratio of the partial pressure 
of this gas to the total pressure in the chamber. The mag-
nesium partial pressure is set at a level which makes it 
possible to obtain the magnesium concentration desired for 
the barrier layer. It is possible, for example, to target a mean 
magnesium concentration at least equal to 1 * 1017 cm3, 
indeed even at least equal to 1*1018 cm 3, in the barrier layer 
3. The temperature in the chamber in order to carry out the 
epitaxial growth of the layer 30 is, for example, 10500 C. 
The pGaN layer 30 can advantageously be deposited over a 
thickness of between 90 and 250 nm. 
10034] FIG. 5 illustrates another stage of the manufactur-
ing process according to the first embodiment. While main-
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taming the structure 1 in the vapour phase epitaxial growth 
chamber, the gas atmosphere in the chamber is modified by 
halting the feeding of the atmosphere of the chamber with 
magnesium. The chamber is thus maintained in an epitaxial 
growth gas atmosphere with a mixture including gallium, 
ammonia, molecular hydrogen and nitrogen. A GaN layer 10 
is thus deposited on the pGaN layer 30, with conditions of 
formation of a layer of not intentionally doped type. The 
combination of the pGaN layer 30 and of the GaN layer 10 
forms a precursor layer of the barrier layer in the course of 
manufacture. 
10035] The ammonia partial pressure in the mixture for the 
deposition of the layer 10 is typically between 4000 and 
6000 Pa for this stage. The temperature in the chamber in 
order to carry out the epitaxial growth of the layer 10 is, for 
example, 10500 C. The GaN layer 10 can advantageously be 
deposited over a thickness of between 50 and 120 nm. As a 
result of the memory effect of the magnesium used during 
the deposition of the layer 30, the layer 10 also includes 
magnesium. The magnesium concentration decreases in the 
layer 10 as the distance from its interface with the layer 30 
increases. 
10036] In order to obtain the configuration illustrated in 
FIG. 6, the multilayer structure 1 was maintained in the 
epitaxial growth chamber. The atmosphere inside the cham-
ber is then placed under conditions for removal of the layer 
10 and/or of the upper part of the layer 30. The atmosphere 
inside the chamber for this removal stage in this instance 
exhibits an ammonia concentration Cg1 at most equal to a 
third of the ammonia concentration Cdl of the atmosphere 
during the deposition of the layer 30. Advantageously, the 
concentration Cg1 is at most equal to 10% of the concen-
tration Cdl. The removal stage comprises, in this instance, 
the removal of the whole of the layer 10. The removal is 
carried out by a mechanism of desorption of the layer 10. 
10037] Advantageously, the ammonia concentration Cg1 
in the atmosphere during this removal stage is not zero, in 
order to stabilize the etching/removal process. The ammonia 
concentration Cg1 in the atmosphere inside the chamber for 
this removal stage can, for example, be at least equal to 4% 
of the concentration Cdl and can, for example, be equal to 
5% of the concentration Cdl. 
10038] The removal of the upper part of the precursor 
layer is advantageously carried out over a thickness at least 
equal to 20 nm, in order to favour the front of decrease in the 
magnesium concentration. 
10039] The atmosphere used to carry out this removal 
stage comprises molecular hydrogen and this removal is 
carried out at a temperature of 1050° C. With such removal 
conditions, a rate of etching of 12 tmIh was obtained for the 
layer 10 with a zero ammonia concentration Cg1, and a rate 
of etching of 2 imIh was obtained for the layer 10 with an 
ammonia partial pressure of between 200 and 300 Pa. 
10040] As illustrated in FIG. 6, the embedded barrier layer 
3 was then encountered. 
10041] In FIG. 7, a layer of semiconductor material of the 
component to be formed was deposited on the barrier layer 
3. In the example illustrated, a GaN layer 22 of not inten-
tionally doped type was deposited by epitaxy on the barrier 
layer 3. An AlGaN layer 21 was subsequently deposited by 
epitaxy on the layer 22, so as to form an electron gas layer 
at their interface. Additional stages of a process for the 
manufacture of the transistor 2 from the layers 21 and 22 
will not be described further in detail (formation of a source, 
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of a drain and of a gate of the transistor 2, for example), 
these stages being known per se by a person skilled in the 
art. 

10042] FIG. 9 is a comparative diagram of the magnesium 
concentration C as a function of the position D in the depth 
of a multilayer structure and as a function of its process of 
manufacture. A zero depth D corresponds to the upper face 
of the layer 21 of the heterojunction transistor 2. A depth of 
0.25 tm corresponds to the interface between the barrier 
layer 3 and the GaN layer 22. The broken-line curve 
corresponds to a structure produced according to a process 
of the state of the art, in which the GaN layer 22 is deposited 
by epitaxy immediately after the deposition by epitaxy of the 
pGaN layer of the barrier layer 3. The dotted-line curve 
corresponds to an integrated circuit produced according to a 
process of the state of the art, in which an annealing of 5 
minutes is carried out between the deposition of the barrier 
layer 3 and the deposition of the GaN layer 22, the gallium 
(TMGa) being removed from the atmosphere of the chamber 
during this annealing. The continuous-line curve corre-
sponds to a structure 1 obtained with a manufacturing 
process according to the first embodiment. 

10043] It is found, on the one hand, that a GaN thickness 
of at least 100 nm proves to be necessary for a process 
according to the state of the art, in order to reduce the 
magnesium concentration by a factor of ten with respect to 
its interface with the barrier layer 3. Even with a process 
according to the state of the art employing an annealing 
stage, such a GaN thickness proves to be necessary in order 
to reduce the magnesium concentration by a factor of ten 
with respect to the interface with the barrier layer 3. 

10044] In contrast, it is found that the magnesium concen-
tration falls by a factor is of ten with a GaN thickness of 
approximately 30 nm for a structure 1 produced according to 
the first embodiment. 

10045] The manufacturing process according to the inven-
tion thus makes it possible to increase the slope of decrease 
in the magnesium concentration in the layer of semiconduc-
tor material formed on the barrier layer 3. According to the 
invention, the slope of decrease in the magnesium concen-
tration in the layer of semiconductor material formed on the 
barrier layer 3 is thus particularly steep. The electron mobil-
ity in the electron gas layer of the component 2 formed on 
the barrier layer 3 is thus greatly improved, this being the 
case even with a relatively thin layer 22. With a barrier layer 
3 exhibiting a very abrupt magnesium concentration front, it 
is possible to limit to the maximum the thickness of this 
barrier layer 3 while retaining a particularly effective poten-
tial barrier function. 

10046] This can prove to be particularly advantageous for 
a transistor of normally-off type (as illustrated diagrammati-
cally in FIG. 11) with a gate formed in a recess 27 passing 
through the AlGaN layer 21 and extending as far as into the 
GaN layer 22. This is because it is then possible to envisage 
reducing the thickness of the GaN layer 22 in which the 
conduction is carried out by inversion and not via the 
electron gas layer. It is advantageous to reduce the thickness 
of the layer 22 in order to prevent high resistances on the 
sides of the gate between the two-dimensional gas and the 
inversion layer under the gate. 

10047] In order to further increase the rate of decrease in 
the magnesium concentration above the barrier layer 3, and 
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in order to better control the thickness removed from the 
layer 10, the process advantageously employs an alternation 
of stages of: 
10048] partial removal of the layer 10; 
10049] growth by epitaxy of a GaN layer, with conditions 
of formation of a layer of not intentionally doped type. 
10050] It is possible, for example, to envisage employing 
at least approximately ten alternations of such stages. 
10051] The removal stage is in this instance advanta-
geously carried out while maintaining a certain ammonia 
concentration in the atmosphere of the chamber. Such a 
removal makes it possible both to obtain a removal rate 
which is sufficiently high to carry out an industrial process 
rapidly and sufficiently low to fully control the removal 
process. Furthermore, such a removal can be carried out 
under the same temperature conditions as the deposition of 
the layer 30, which makes it possible to avoid requiring a 
prior cooling of the structure. 
10052] However, it is also possible to envisage carrying 
out a removal with another atmosphere in the chamber, on 
conclusion of the deposition by epitaxy of the precursor 
layer of the barrier layer 3. It is possible, for example, to 
introduce Cl2 or HC1 into the chamber in order to carry out 
the removal stage. 
10053] A second embodiment of the invention can also be 
carried out. The second embodiment can employ the pre-
liminary processing stages described with reference to FIG. 
3. 
10054] In FIG. 8, a pGaN layer 31 is deposited, according 
to parameters known per se. The pGaN layer 31 forms in this 
instance the precursor layer of the barrier layer 3. The layer 
31 is in this instance thicker than the layer 30 of the first 
embodiment. The layer 31 comprises a sacrificial part. 
10055] The deposition by epitaxy of the layer 31 is carried 
out, for example, by placing the multilayer structure 1 in the 
vapour phase epitaxial growth chamber, while creating a gas 
atmosphere in the chamber, with a mixture including gal-
lium, magnesium, ammonia, molecular hydrogen and nitro-
gen. The ammonia partial pressure in the mixture is typically 
between 4000 and 6000 Pa for this stage. The temperature in 
the chamber in order to carry out the epitaxial growth of the 
layer 31 is, for example, 10500 C. The pGaN layer 31 can 
advantageously be deposited over a thickness of between 
190 and 350 nm. 

10056] The process as described with reference to FIGS. 6 
and 7 of the first embodiment can subsequently be taken up 
again, the removal of the upper part of the layer 31 being 
carried out in place of the removal of the layer 10. The 
multilayer structure 1 is thus maintained in the epitaxial 
growth chamber. The atmosphere inside the chamber is 
placed under conditions for removal of the layer 31. The 
atmosphere inside the chamber for this removal stage in this 
instance exhibits an ammonia concentration Cg1 at most 
equal to a third of the ammonia concentration Cdl of the 
atmosphere during the deposition of the layer 31. Advanta-
geously, the concentration Cg1 is at most equal to 10% of the 
concentration Cdl. The removal stage comprises, in this 
instance, the removal of a thickness of 100 nm from the layer 
31, The removal is carried out by a mechanism of desorption 
of the upper part of the layer 31. 

10057] According to another independent aspect of the 
invention, the stage of formation of the precursor layer of the 
barrier layer 3 can be carried out in such a way that the 

Apr. 11, 2019 

magnesium concentration front in the bottom of this barrier 
layer 3 is very steep. With such a steep front, an even thinner 
barrier 3 can be used. 
10058] To this end, the stage of deposition of the pGaN 
precursor layer described in detail with reference to FIG. 4 
can be carried out in the following way. When the multilayer 
structure 1 is positioned in the vapour phase epitaxial growth 
chamber, the surface of the layer is saturated beforehand 
with magnesium, before the conditions for growth by epi-
taxy of the pGaN precursor layer have been established. The 
addition of the magnesium precursor to the chamber, in 
order to achieve saturation with magnesium of the surface, 
can advantageously be carried out for a period of time at 
least equal to 10 seconds, Once the surface has been 
saturated with is magnesium, the deposition of the pGaN 
layer with conditions for growth by epitaxy as described 
with reference to FIG. 4 is initiated. Saturation is carried out 
by dispatching the magnesium precursor without dispatch-
ing the gallium precursor, or with very little gallium pre-
cursor. 
10059] FIG. 10 illustrates a comparative diagram of the 
magnesium concentration in the thickness of the barrier 
layer 3 as a function of the duration of maintenance of the 
atmosphere in magnesium, prior to the deposition by epitaxy 
of the pGaN layer. The vertical line corresponds to the 
bottom of the barrier layer 3. The broken-line curve corre-
sponds to a manufacturing process devoid of maintenance of 
the atmosphere of the epitaxy chamber with magnesium 
before the deposition by epitaxy of the pGaN layer. The 
dotted-line curve corresponds to a manufacturing process in 
which the atmosphere of the epitaxy chamber is maintained 
with magnesium for a period of time of 30 seconds before 
the deposition by epitaxy of the pGaN layer. The dash-
dotted-line curve corresponds to a manufacturing process in 
which the atmosphere of the epitaxy chamber is maintained 
with magnesium for a period of time of 90 seconds before 
the deposition by epitaxy of the pGaN layer. The continu-
ous-line curve corresponds to a manufacturing process in 
which the atmosphere of the epitaxy chamber is maintained 
with magnesium for a period of time of 120 seconds before 
the deposition by epitaxy of the pGaN layer, It is found that 
the more the atmosphere is maintained with magnesium for 
a long time before entering the epitaxy conditions, the 
steeper is the magnesium concentration front at the bottom 
of the barrier layer 3. 
10060] The examples have been described in an applica-
tion with the inclusion of a dopant of Mg type in the 
embedded barrier layer. An identical problem is encountered 
with the growth of GaN doped with Fe, which is used to 
render the GaN layers insulating for applications of very-
high-frequency transistors. For all of the stages described in 
detail above, the Mg can be replaced with Fe in the context 
of he invention in order to better control the growth of these 
doped layers. 

1. A process for the manufacture of a heterojunction 
electronic component provided with an embedded barrier 
layer, comprising the stages of: 

deposition depositing by epitaxy, on a substrate posi-
tioned in a vapour phase epitaxial growth chamber, 
with an atmosphere in the chamber exhibiting a first 
nonzero ammonia concentration, of a GaN precursor 
layer of the embedded barrier layer, this precursor layer 
comprising a first layer doped with a dopant which is 
Mg or Fe, the deposition by epitaxy of the GaN 
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precursor layer comprising a deposition by epitaxy, on 
the first layer doped with the said dopant, of a GaN 
second layer in an atmosphere in the chamber not fed 
with the said dopant; 

while maintaining the substrate in the epitaxial growth 
chamber, placing the atmosphere inside the chamber at 
a second ammonia concentration at most equal to a 
third of the first concentration, so to emove an upper 
part of the precursor layer, the removal of the upper part 
of the precursor layer comprising the complete removal 
of the GaN second layer; then 

after the removal of the said upper part of the precursor 
layer, while maintaining the substrate in the epitaxial 
growth chamber, depositing by epitaxy, on the said 
precursor layer, of a layer of semiconductor material of 
the heterojunction electronic component to be manu-
factured, the said precursor layer then forming the 
embedded barrier layer under the said layer of semi-
conductor material. 

2. The process for the manufacture of a heterojunction 
electronic component according to claim 1, in which an 
ammonia partial pressure at least equal to 200 Pa is main-
tained in the chamber during the removal of the upper part 
of the precursor layer. 

3. The process for the manufacture of a heterojunction 
electronic component according to claim 1, in which the said 
removal is carried out with an atmosphere in the chamber 
comprising molecular hydrogen. 
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4. The process for the manufacture of a heterojunction 
electronic component according to claim 1, in which the said 
removal is carried out with an atmosphere in the chamber 
which contains Cl2 or HC1. 

5. The process for the manufacture of a heterojunction 
electronic component according to claim 1, comprising the 
repetition of the said stage of removal of the upper part of 
the precursor layer, the process additionally comprising, 
between two of the said repeated removal stages, a stage of 
growth by epitaxy of a GaN layer on the said precursor layer, 
in an atmosphere in the chamber not fed with the said dopant 

6. The process for the manufacture of a heterojunction 
electronic component according to claim 1, in which the said 
stage of deposition by epitaxy of the precursor layer is 
preceded by a stage of saturation of the surface of the layer 
with the said dopant. 

7. The process for the manufacture of a heterojunction 
electronic component according to claim 1, in which the said 
stage of removal of the upper part of the precursor layer 
comprises the placing of the atmosphere inside the chamber 
at an ammonia concentration at most equal to a third of an
ammonia concentration in the atmosphere of the deposition 
by epitaxy of the GaN precursor layer of the embedded 
barrier layer. 

8. The process for the manufacture of a heterojunction 
electronic component according to claim 1, in which the said 
stage of removal removes a thickness of at least 20 nm from 
the said precursor layer. 

* * * * * 
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