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METHOD OF PRODUCING A
MICROELECTRONIC DEVICE IN A
MONOCRYSTALLINE SEMICONDUCTOR
SUBSTRATE WITH ISOLATION TRENCHES
PARTIALLY FORMED UNDER AN ACTIVE
REGION

TECHNICAL FIELD

[0001] The invention relates to microelectronic devices
fabricated with a monocrystalline semiconductor on insulator
type substrate (SOI) and having active regions, or areas or
zones, delimited by isolation trenches, for example of STI
type (“Shallow Trench Isolation™). The invention is advanta-
geously used for the production of FDSOI (Fully-Depleted
SOI) transistors made with UTBB (“Ultra-Thin Body and
Box”) technology.

BACKGROUND OF THE INVENTION

[0002] The fabrication of microelectronic devices, such as
transistors, in a monocrystalline SOI substrate comprises the
realization of insulation trenches, for example of the ST type,
that allow an electrical isolation of the active regions of the
devices, made in the same SOI substrate, from each other to
be obtained.

[0003] The pattern of the isolation trenches made in the
substrate is complementary to that of the active regions of the
devices. An example of an isolation trench 8 of the STI type
is shown in FIG. 1. This trench 8 is made in a monocrystalline
SOI substrate 1 comprising a support layer 2, or thick layer,
composed of monocrystalline semiconductor (typically of
silicon) coated with a dielectric thin layer 4 called BOX
(Burried OXide) and a semiconductor thin layer 6, also called
surface layer, composed of monocrystalline semiconductor,
here of silicon, and wherein the active regions of the devices
are intended to be made. In

[0004] FIG. 1, the isolation trench 8 delimits two active
regions 10a and 105 of two transistors intended to be made in
the semiconductor thin layer 6. The isolation trench 8, com-
posed of a dielectric material such as SiO,, is made through
the entire thicknesses of the semiconductor thin layer 6 and of
the dielectric thin layer 4, and through a part of the thickness
of the support layer 2.

[0005] During the fabrication of the microelectronic
devices in the substrate 1, after forming the isolation trench 8,
the substrate 1 usually undergoes several steps of cleaning
and etching which can damage the insulation trench 8, such as
cleaning steps performed with a hydrofluoric acid solution
and after a gate etching or prior to silicidation or epitaxy steps.
The semiconductor oxide of the isolation trench 8 is attacked
by these steps and partially removed, or consumed, both
vertically and horizontally (see FIG. 2 onto which the dielec-
tric material of the isolation trench 8 is partially withdrawn).
Such degradations of the isolation trench 8 can lead to prob-
lems of electrical insulation between the support layer 2 and
the semiconductor thin layer 6, especially during the subse-
quent realization of electrical contacts in the vicinity of the
isolation trench 8. In the example shown on FIG. 3, one of the
electrical contacts 12 is intended to electrically contact a
portion of the active region 105 near the isolation trench 8,
this portion corresponding for example to a source or drain
region of a transistor made in the active region 105. However,
in current technology nodes, given the short distance between
two active regions (equal to about 50 nm in the 20 nm-node

Nov. 26, 2015

technology) which corresponds to the width of the isolation
trench, a slight misalignment during the lithography carried
out to make the electrical contact 12 can cause a shift of this
electrical contact 12 on the isolation trench 8. Such a shift can
also be intentional, some electrical contacts being made vol-
untarily overtlowing on the isolation trench 8. However, given
the partial withdrawal of SiO, of the isolation trench 8, this
offset can lead to a short circuit between the active region 105
formed in the semiconductor thin layer 6 and the semicon-
ductor of the support layer 2 (on the example of FIG. 3, a part
of'the electrical contact 12 is placed in a recess formed by the
partial removal of the dielectric material of the isolation
trench 8, thus short-circuiting the semiconductor thin layer 6
with the support layer 2). Such problem may for example
appear during the production of devices made with UTBB
technology, like SRAM which comprises many FDSOI tran-
sistors.

[0006] To solve this problem of degradation of the insula-
tion trenches, a solution shown in FIG. 4 is, when making an
isolation trench 15, first to cover the walls (side walls and
bottom wall) of the trench with a thin layer 14 (that is a liner)
composed of a dielectric material more resistant than the
semiconductor oxide used to make the isolation trench 8, for
example composed of silicon nitride. The remaining space of
the trench is then filled with a semiconductor oxide 16, like
Si0,.

[0007] The parts of the SiN layer 14 forming the side walls
of the isolation trench 15 strengthen the resistance of the
isolation trench 15 towards the steps of cleaning and etching.
[0008] However, although this solution partially avoids a
degradation of the isolation trench during the steps of clean-
ing and etching, it does not completely eliminate the risk of
short circuit described above. Indeed, during the etching of
the electrical contacts, it is necessary to etch a thin nitride
layer (called “contact etch stop layer”), which will result in
the simultaneous etching of the nitride layer 14 and thus
destroy the sealing made by the nitride layer 14. In addition,
when the layer 14 is composed of a high permittivity dielec-
tric, electrical performance degradations of the devices are
observed as a result of an oxygen diffusion occurring through
the liner.

BRIEF DESCRIPTION OF THE INVENTION

[0009] Thus there is a need to provide a method of produc-
ing a microelectronic device comprising at least one active
region delimited by an isolation trench which is resistant
towards steps which can degrade the material(s) of the isola-
tion trench, which avoids short circuits in the substrate even in
case of partial withdrawal of the material(s) of the trench
isolation, and which is not limited by the dimensions and the
shape of the isolation trench.

[0010] For this, one embodiment of the invention proposes
amethod of producing a microelectronic device in a substrate
comprising a first semiconductor layer disposed on a dielec-
tric layer, the dielectric layer being disposed on a second
semiconductor layer comprising at least a monocrystalline
semiconductor, the method comprising at least the following
steps:

[0011] etching a trench through the first semiconductor
layer and the dielectric layer such that a bottom wall of
the trench is formed by a part of the top face of the
second semiconductor layer, and such that the trench
delimits, in the first semiconductor layer, at least one
active region of the microelectronic device,



US 2015/0340275 Al

[0012] chemical vapor etching of the second semicon-
ductor layer, at the level of the bottom wall of the trench,
according to at least two crystalline planes of the second
semiconductor layer, one of said two crystalline planes
corresponding to a crystalline orientation of the second
semiconductor layer, such that an etched part of the
second semiconductor layer extends under a part of the
active region,

[0013] filling of the trench and of said etched part of the
second semiconductor layer with a dielectric material,
forming an isolation trench surrounding the active
region and comprising, at the level of the etched part of
the second semiconductor layer, at least one portion of
the dielectric material extending under a part of the
active region.

[0014] Thus, the isolation trench comprises, at the level of
the support layer of the substrate, that is in the second semi-
conductor layer, one or more dielectric regions thicker than
the rest of the isolation trench and which extend under the
active region, for example where there is a risk of short circuit
and/or where the thickness of the dielectric material of the
isolation trench has no or little impact on the electrical char-
acteristics of the semiconductor device, for example under
the regions of source and drain of a transistor which may
correspond to the microelectronic device. In the event of
partial withdrawal of a part of the dielectric material of the
isolation trench, the at least one portion of dielectric material
extending under a part of the active region ensure an electrical
insulation of the second semiconductor layer towards one or
more electrical contacts which may extend beyond over the
isolation trench.

[0015] Such isolation trench therefore comprises one or
more side walls which, at the level of the second semicon-
ductor layer, are not vertically aligned with the active region
bounded by the isolation trench.

[0016] Compared to a wet etching using TMAH, KOH or
NH,OH as etching agent, or an isotropic plasma etching, a
chemical vapor etching enables to have a good etching of the
monocrystalline semiconductor of the second semiconductor
layer which is against the dielectric layer. Indeed, with a wet
etching using TMAH, KOH or NH,OH as etching agent, the
corner of the monocrystalline semiconductor which is against
the dielectric layer is not etched due to the capillarity forces
next to the wetting surface. Moreover, with an isotropic
plasma etching, the corner of the monocrystalline semicon-
ductor which is against the dielectric layer is also not etched
due to the plasma difference in the etched cavity. An isotropic
plasma etching is also not adapted to make an isolation trench
as desired here because the ratio between the vertical etch
rating and the lateral etch rating cannot be controlled, leading
to a trench with uncontrolled dimensions.

[0017] As the chemical vapor etching is carried out on the
front face of the second semiconductor layer (that is the face
of'the second semiconductor layer which is placed against the
dielectric layer (BOX) of the substrate), this etching step does
not form side walls along a double crystalline plane, for
example along a double crystalline plane {111}. The crystal-
line planes which are etched are controlled and correspond,
e.g. for a monocrystalline semiconductor layer with a crys-
talline orientation {100}, to the crystalline planes {100} and
{111}.

[0018] This chemical vapor etching also enables to control
the ratio between the etching rates of the two etched crystal-
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line planes, that enables to control the ratio between the
vertical etch rating and the lateral etch rating through the
second semiconductor layer.

[0019] This method also enables to obtain a local enlarge-
ment of the dielectric of the isolation trench at the level of the
second semiconductor layer, which reduces the dependence
onthe loading factor, i.e. which the dependence on the density
of the design realized in the silicon wafer.

[0020] The at least one portion of the dielectric material
extending under the part of the active region may be in contact
with a portion of the dielectric layer disposed under the active
region. This configuration improves the insulation obtained
with the isolation trench between the two layers of semicon-
ductor.

[0021] The chemical vapor etching may be carried out
using HCl or Cl, as etching agent.

[0022] The crystalline orientation of the second semicon-
ductor layer may be {100}, and the other of the two etched
crystalline planes may be {111}.

[0023] The chemical vapor etching step may be carried out
such that a ratio between an etching rate of the crystalline
plane {111} and an etching rate of the crystalline plane {100}
is equal or greater than 0.58. This control of the ratio between
the etching rates of the etched crystalline planes may be
obtained via the control of the temperature, the pressure and
the timing of the chemical vapor etching step.

[0024] The chemical vapor etching step may also etch the
crystalline plane {311} of the second semiconductor layer.
These facets appear because of favorable etching rate ratio
between facets.

[0025] The first semiconductor layer may comprise a
monocrystalline semiconductor. With this configuration, it is
possible to realize an active region comprising a monocrys-
talline semiconductor.

[0026] The chemical vapor etching step may be carried out
at a temperature between about 600° C. and 950° C,, at a
pressure between about 10 Pa and 10° Pa, and during a period
between about 1 second and 10000 seconds.

[0027] The method may further comprises, between the
step of etching the trench through the first semiconductor
layer and the dielectric layer, and the step of chemical vapor
etching of the second semiconductor layer, a step of produc-
ing at least one dielectric layer forming side walls of the
trench against the dielectric layer and the first semiconductor
layer. Such a liner of dielectric material may form the upper
part of the side walls of the isolation trench, and can prevent
an etching of the first semiconductor layer during the chemi-
cal vapor etching step.

[0028] The active region may be rectangular in shape and
delimited by side walls of the isolation trench extending
through the first semiconductor layer, the dielectric layer and
a part of the thickness ofthe second semiconductor layer, and,
at the level of said part of the thickness of the second semi-
conductor layer, the side walls of the isolation trench may be
formed by the at least one portion of the dielectric material
extending under the part of the active region. In this variant, at
the level of the second semiconductor layer, all side walls of
the isolation trench may extend beyond under the active
region, and be in contact with a portion of the dielectric layer
which is placed under the active region. Thus, in this variant,
at the level of the second semiconductor layer, none of the
side walls of the isolation trench, at the level of the second
semiconductor layer, is vertically aligned with the limits of
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the active region delimited by the part of the isolation trench
at the level of the first semiconductor layer.

[0029] The method may further comprise, between the step
of chemical vapor etching of the second semiconductor layer
and the step of filling of the trench and of said etched part of
the second semiconductor layer with a dielectric material, a
step of etching a second part of the second semiconductor
layer, extending the trench deeper in the second semiconduc-
tor layer.

[0030] The method may further comprise, after the step of
filling of the trench and of said etched part of the second
semiconductor layer with a dielectric material, a step of pro-
ducing at least one transistor in the active region, the transis-
tor comprising a gate made on a part of the active region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The present invention will be better understood
upon reading the description of embodiments given purely
indicative and in no way limiting with reference to the accom-
panying drawings, in which:

[0032] FIGS. 1 to 4 show isolation trenches according to
prior art;
[0033] FIGS. 5 to 14 show a microelectronic device pro-

duced with a method according to a particular embodiment of
the invention.

[0034] Identical, similar or equivalent parts of the different
figures described hereinafter bear the same numerical refer-
ences so as to facilitate the transition from one figure to
another.

[0035] The different parts illustrated in the figures are not
necessarily shown using a uniform scale, to make the figures
more legible.

[0036] The different possibilities (alternatives and embodi-
ments) must be understood as not being mutually exclusive
and may be combined with one another.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

[0037] A method for producing a microelectronic device
100, here a FDSOIl transistor, according to a first embodiment
is now described in relation with FIGS. 5-14.
[0038] The device 100 is made from a standard pre-STI
stack comprising a monocrystalline SOI substrate 102. The
substrate 102 comprises a support layer 104, or thick layer,
composed of monocrystalline semiconductor, for example
monocrystalline silicon, a dielectric thin layer 106 (BOX), for
example composed of SiO,, and a thin layer 108, or surface
layer, composed of semiconductor, here monocrystalline sili-
con. An oxide layer (e.g. SiO,) 124 and a nitride layer (here
SiN) 126 are stacked on the substrate 102. The layers of this
stack shown in FIG. 5 have for example the following thick-
nesses:

[0039] nitride layer 126: 80 nm, or between around 50

nm and 100 nm,

[0040] oxide layer 124: 10 nm, or between around 3 nm
and 10 nm,
[0041] thin layer of silicon 108: 7 nm,
[0042] thin dielectric layer 106: 25 nm,
[0043] thick silicon layer 104: 700 um.
[0044] The above thicknesses are given as an indication for

a device 100 manufactured using the 20 nm-node UTBB
technology. However, these thicknesses may vary, according
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to the implementation options considered and also the tech-
nology node with which the device is made.

[0045] The crystalline orientation of the monocrystalline
semiconductor of the support layer 104 is {100} and a main
crystalline direction, or main direction, of the support layer
104 is <110>. The orientation and the main direction corre-
spond to an observation of the support layer 104 as respect to
X axis or y axis shown on FIG. 5, x and y axis following the
<110> crystalline direction. If the crystalline direction is
different, the facets which will be etched as disclosed below
are also different.

[0046] A trench 128, whose design is complementary to
that of the active regions intended to be achieved in the
substrate 102, is etched through the nitride layer 126, the
oxide layer 124, the thin layer of semiconductor 108 and the
thin dielectric layer 106 (but not through the thick layer 104).
In the example of FIGS. 6A to 6C (FIGS. 6B and 6C are
cross-sectional views respectively along the lines AA and BB
shown in FIG. 6A), an active region 110 of the device 100,
intended to form a channel, a source region and a drain region
of'the device 100, and corresponding to a region of the semi-
conductor thin layer 108, is spaced from other active regions
112 of a distance D, or D, between about 40 nm and 50 nm
(for microelectronic devices made with 22 nm-node technol-
ogy), corresponding to the width of the trench 128, or more
generally between about 40 nm and 200 nm or even between
40 nm and 1 um. The isolation trench 114 delimits the active
region 110. This etching may correspond to an anisotropic
etch with a stop at the level of the interface between the
support layer 104 and the thin dielectric layer 106.

[0047] The side walls of the trench 128 are then protected
with a dielectric layer 116 composed for example of nitride
semiconductor, here SiN, and produced against the sidewalls
of'the trench 128 (see FIGS. 7A and 7B). The dielectric layer
116 is formed as a spacer around the remaining portions of the
layers 126, 124, 108 and 106, that is against the side walls of
the layers 126,124, 108 and 106 located inside the trench 128.
The thickness of the dielectric layer 116 may be between
around 3 nm and 15 nm for microelectronic devices made
with 22 nm-node technology. The maximum thickness of the
dielectric layer 116 depends on distance D, or D, which has to
be respected according to the technology node with which the
device is made. The dielectric layer 116 is produced with a
conformal deposition of the dielectric material (that is a depo-
sition with a regular thickness against the sidewalls of the
trench 128 and also against the bottom walls of the trench 128
and on the nitride layer 126). An anisotropic etching, e.g. a
RIE (Reactive lon Etching), is then carried out in order to etch
the portions of the dielectric material previously formed
against the bottom walls of the trench 128 and on the nitride
layer 126, thus forming the dielectric layer 116 as a spacer
around the portions of layers 126, 124, 108 and 106.

[0048] According to another embodiment, the dielectric
layer 116 may comprise a bilayer of SiN/SiO,, or a high-k
dielectric (with a permittivity greater than about 3.9) such as
HfO, or HfSiON.

[0049] As shown in FIGS. 8A and 8B, a chemical vapor
etching (CVE) is then carried out at the level of the bottom of
the trench 128, through a part of the thickness of the monoc-
rystalline semiconductor-based support layer 104. This etch-
ing is done using HCI as etching agent, at a temperature
between about 600° C. and 950° C., and at high pressure, that
is between about 10 Pa and 10° Pa. This pressure corresponds
to the partial pressure of the etching agent, for example HCI
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partial pressure. For example, it is possible to use HCI at a
pressure of about 50 Pa with a temperature equal to about
850° C., or at a pressure of about 30000 Pa with a temperature
equal to about 700° C. As the crystalline orientation of the
monocrystalline semiconductor of the support layer 104 is
{100} and the direction is <110>, such etching enables to etch
both crystalline planes {100} and {111} of the support layer
104. The etching of the crystalline plane {100} correspond to
a etching of the semiconductor perpendicularly to the main
plane of the support layer 104, that etching direction being
parallel to the axis Z shown in FIGS. 8A and 8B.

[0050] Theetching according to the crystalline plane {100}
correspond to an etching of a portion of the monocrystalline
semiconductor of the support layer 104 with a thickness cor-
responding to the dimension E, shown in FIGS. 8A and 8B. In
order to have an isolation trench deep enough to ensure a good
electrical insulation in view of a possible shift of an electrical
contact on the isolation trench, but also to have an isolation
trench not too deep in order to have a electrical continuity
between ground planes of two active zones one placed next to
the other, the dimension E, may be less than or equal to
around 40 nm. The etching according to the crystalline plane
{111}, which forms with the crystalline plane {100} an angle
a equal to around 54.7°, correspond to a etch of the portion of
the monocrystalline semiconductor of the support layer 104
with a width equal to the sum of the initial width (dimension
along axis X) of the trench 128 (that is D, or D,) and of the
dimension E, shown in FIGS. 8A and 8B. In order to have
portions of the isolation trench (which will be formed later in
the trench 128), the dimension E, may be between around 5
nm and 10 nm. With such dimension E,, portions of dielectric
material with a thickness between about 5 nm and 10 nm will
be placed under the active region 110. With such dielectric
portions located under the active region 110, the support layer
104 will form an effective ground plane under the active zone
110. Moreover, these dielectric portions will be in contact
with the part of the dielectric layer 106 located under the
active region 110.

[0051] The ratio between dimensions E,; and E, is linked
with the ratio between the etching rate of the crystalline plane
{100}, called ER(100), and the etching rate of the crystalline
plane {111}, called ER(111). Moreover, the ratio between
ER(100) and ER(111) can be adjusted by setting the pressure,
the temperature and the duration of the chemical vapor etch-
ing. For example, with ER(111)=ER(100), it is possible to
obtain a trench 128 in which E,=8 nm and E,=10 nm, or in
which E,;=4 nm and E,=5 nm. By varying the temperature
and/or the pressure and/or the duration of the chemical vapor
etching step, it is possible to obtain ER(111)=0.8xER(100).
In this case, it is possible to have E | =E,, for example equal to
10 nm. By varying again the temperature and/or the pressure
and/or the duration of'this etching step, it is possible to obtain
ER(111)=0.58xER(100). In this case, it is possible to have
E,=7.3 nm and E,=5 nm, or E,;=13.7 nm and E,=10 nm. With
such ratio between ER(100) and ER(111), the angle between
crystalline planes {100} and {111} etched in the support
layer 104 (referenced 150 in FIGS. 8 A and 8B) can be aligned
vertically with the side wall of the dielectric thin layer 106
(against which the dielectric layer 116 is formed). Thus, in a
preferred embodiment, the ratio ER(111)/ER(100) is equal or
greater than around 0.58.

[0052] For example, with a temperature of the HC1 chemi-
cal vapor etching equal to around 850° C., a pressure equal to
around 300 Pa and a duration of the etching comprises
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between around 15 seconds and 30 seconds, it is possible to
obtain a ratio ER(111)/ER(100) comprised between around
0.38 and 0.67 (this variation depends on a ratio between an
etched surface and a non-etched surface).

[0053] According to a variant shown in FIGS. 9A and 9B,
the chemical vapor etching may be carried out at a tempera-
ture and at pressure such that this etching step enables to etch
the crystalline planes {100} and {111}, but also the crystal-
line plane {311} of the monocrystalline semiconductor of the
support layer 104 which have a crystalline orientation {100}.
An angle 3 between the crystalline plane {311} and the crys-
talline plane {100} is equal to around 25°. Such variant may
be obtained if the temperature is above around 850° C. and/or
if the pressure is below around 1000 Pa. Is also possible to
avoid such variant when the temperature is below 850° C. if
the pressure is above 100 Pa.

[0054] As the etching rate of the crystalline plane {100} is
linked with the etching rate of the crystalline plane {111}
(and eventually with the etching rate of the crystalline plane
{311}), it is possible to have a configuration in which the
dimension E, is correct but in which the dimension E, is not
enough. In this case, it is possible to obtain a deeper trench
128 with a further etching of the semiconductor of the support
layer 104 at the level of the bottom of the trench 128 (see
FIGS. 10A and 10B). Such etching is for example made
through at least a part of the support layer 104 with an aniso-
tropic etching step. However, such additional etching of the
support layer 104 have the drawback to consume the nitride
layer 126 (10 nm of the nitride layer 126 is consumed for each
40 nm of etched semiconductor of the layer 104). If needed, a
complementary deeper STI can be made with no loss of
nitride with a realization of an additional lithography aligned
inside the trench so formed, such that the nitride is protected
with resist. This is a way to process a dual-STI module for the
UTBB technology.

[0055] Thetotal depth of the trench 128 (through the layers
126, 124, 108, 106 and 104) is for example equal to around
200 nm, and may be between around 100 nm and 300 nm.
[0056] The dielectric layer 116 formed along the side walls
of'the trench 128, at the level of the layers 106, 108, 124 and
126 of the stack, protects these layers, especially the thin
silicon layer 108, against the etching agent used during the
chemical vapor etching of the support layer 104.

[0057] The making of the isolation trench is then achieved
with the filling of the trench 128 with a dielectric material
122, e.g. SiO,. The portions of dielectric material which are
deposited outside of the trench are etched with a planarization
like a CMP for example, the dielectric layer 126 serving as a
stop layer during this planarization. This filling enables to
obtain dielectric portions 118 symbolically shown in FIGS.
11A and 11B (symbolically because there is no physical
difference or bound between the dielectric material of the
portions 118 and the rest of the dielectric material 122 placed
in the trench 128). The portions 118 correspond to the dielec-
tric material which is formed under the active region 110 of
the device 110 and also under the other active regions 112
around the active region 110.

[0058] The layers 124 and 126 are then removed in order to
reveal the thin layer of semiconductor 108. The various com-
ponents of the device 100 are then made above the thin layer
of semiconductor 108 and in the active region 110 (gate
dielectric, gate, creation of source and drain regions, etc.).
[0059] FIGS. 12-14 show schematically the microelec-
tronic device 100 produced with the method above described.
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FIG. 12 is a top view of the device 100, and FIGS. 13 and 14
are cross-sectional views respectively along lines AA and BB
shown in FIG. 12.

[0060] On top of the elements previously described, the
device 100 also comprises a gate 111 formed on the active
region 110. The active region 110 is isolated from the other
active regions 112 by the isolation trench 114. At the level of
the support layer 104, the side walls of the isolation trench
114 are formed by the portions 118 of dielectric material, here
composed of SiO,. The dielectric portions 118 have each a
thickness (dimension along the X axis) between about 5 nm
and 10 nm and form the side walls of the isolation trench 114
in the semiconductor support layer 104 under the active
regions 110, 112. Thus the four side walls of the isolation
trench 114 of device 100 all extend under the active region
110. The dielectric portions 118 are therefore present in the
entire periphery of the active region 110. The portions 118 are
in contact with the part of the dielectric layer 106 located
under the active region 110. According to other embodiments,
the thickness of the dielectric portions 118 may be between
about 5 nm and 50 nm.

[0061] In the example above-described, the support layer
104 has a crystalline orientation {100} and a crystalline direc-
tion <110>, the process thus etching both crystalline planes,
or facets, {100} and {111}, and eventually facet {311}. How-
ever, the above-described method may be carried out with a
substrate comprising a support layer having a different crys-
talline orientation. For example, if the support layer 104 has a
crystalline orientation {100} and a crystalline direction
<100>, the process enables to etch the layer 104 according to
the crystalline planes, or facets, {100} and {110} (in this case,
the crystalline plane {110} may form with the crystalline
plane {100} an angle a equal to around 90°. If the support
layer 104 has a crystalline orientation {110} and a crystalline
direction <110>, the process enables to etch the layer 104
according to the crystalline planes, or facets, {100} and
{110} (inthis case, the crystalline plane {100} may form with
the crystalline plane {110} an angle a equal to around 45°. If
the support layer 104 has a crystalline orientation {110} and
a crystalline direction <100>, the process enables to etch the
layer 104 according to the crystalline planes, or facets, {110}
and {111} (in this case, the crystalline plane {111} may form
with the crystalline plane {110} an angle a equal to around
35.4°.

1-12. (canceled)

13. A method of producing a microelectronic device in a
substrate including a first semiconductor layer disposed on a
dielectric layer, the dielectric layer being disposed on a sec-
ond semiconductor layer comprising at least a monocrystal-
line semiconductor, the method comprising:

etching a trench through the first semiconductor layer and

the dielectric layer such that a bottom wall of the trench
is formed by a part of a top face of the second semicon-
ductor layer which is in contact with the dielectric layer,
and such that the trench delimits, in the first semicon-
ductor layer, at least one active region of the microelec-
tronic device;

chemical vapor etching the second semiconductor layer, at

a level of the bottom wall of the trench, according to at
least two crystalline planes of the second semiconductor
layer, one of the two crystalline planes corresponding to
a crystalline orientation of the second semiconductor
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layer, such that an etched part of the second semicon-
ductor layer extends under a part of the active region;
filling the trench and the etched part of the second semi-
conductor layer with a dielectric material, forming an
isolation trench surrounding the active region and
including, at a level of the etched part of the second
semiconductor layer, at least one portion ofthe dielectric
material extending under a part of the active region.

14. The method according to claim 13, wherein the at least
one portion of the dielectric material extending under the part
of'the active region is in contact with a portion of the dielectric
layer disposed under the active region.

15. The method according to claim 13, wherein the chemi-
cal vapor etching is carried out using HCl or Cl, as an etching
agent.

16. The method according to claim 13, wherein the crys-
talline orientation of the second semiconductor layer is
{100}, and wherein the other of the two etched crystalline
planes is {111}.

17. The method according to claim 16, wherein the chemi-
cal vapor etching is carried out such that a ratio between an
etching rate of the crystalline plane {111 } and an etching rate
of the crystalline plane {100} is equal or greater than 0.58.

18. The method according to claim 16, wherein the chemi-
cal vapor etching also etches the crystalline plane {311} of
the second semiconductor layer.

19. The method according to claim 13, wherein the first
semiconductor layer comprises a monocrystalline semicon-
ductor.

20. The method according to claim 13, wherein the chemi-
cal vapor etching is carried out at a temperature between
about 600° C. and 950° C., at a pressure between about 10 Pa
and 10° Pa, and during a period between about 1 second and
10000 seconds.

21. The method according to claim 13, further comprising,
between the etching the trench through the first semiconduc-
tor layer and the dielectric layer, and the chemical vapor
etching of the second semiconductor layer, producing at least
one dielectric layer forming side walls of the trench against
the dielectric layer and the first semiconductor layer.

22. The method according to claim 13, wherein the active
region is rectangular in shape and delimited by side walls of
the isolation trench extending through the first semiconductor
layer, the dielectric layer, and a part of the thickness of the
second semiconductor layer, and wherein, at a level of the part
of the thickness of the second semiconductor layer, the side
walls of the isolation trench are formed by the at least one
portion of the dielectric material extending under the part of
the active region.

23. The method according to claim 13, further comprising,
between the chemical vapor etching of the second semicon-
ductor layer and the filling the trench and the etched part of
the second semiconductor layer with a dielectric material,
etching a second part of the second semiconductor layer,
extending the trench deeper in the second semiconductor
layer.

24. The method according to claim 13, further comprising,
after the filling the trench and the etched part of the second
semiconductor layer with a dielectric material, producing at
least one transistor in the active region, the transistor includ-
ing a gate made on a part of the active region.
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