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CLAIMS
\\\
1..:“Electronic device for radiofrequency or power applications, comprising
a semicon&q\ctor layer (2') supporting electronic components on a support
substrate (1), "étlaracterised in that the support substrate (1) comprises a base
layer (12) having“».._g thermal conductivity of at least 30 W/m K and a superficial
layer (13, 14) haviri'b,_\a thickness of at least 5 um, said superficial layer having an
electrical resistivity of""‘ajn\ least 3000 Ohm.cm and a thermal conductivity of at least

*

30Wm K.
\\!‘..
\
2. Electronic device ac‘cprding to claim 1, characterised in that the support
substrate (1) is a bilayer subsﬁ*ate comprising a superficial layer (13) of AIN,
alumina or amorphous diamond—iiké.\carbon having a thickness greater than 5 ym

on a silicon base substrate (12). £

3
b

3. Electronic device according fb\ claim 1, characterised in that the
support substrate (1) is a silicon substrate Ezqmpn'sing a porous surface region
(14) having a thickness greater than 5 pm. "

o
&
\'\
N

4. Electronic device according to claim 1, cha}acterised in that the support
substrate (1) is an aluminium substrate encased with én AIN or alumina coating

having a thickness greater than 5 um.

5. Electronic device according to claim 1, characterised\'im that the support
substrate (1) is a silicon substrate comprising a surface region doped with gold,
with a concentration greater than 10™ at/cm® and having a thickness-greater than

5 M. \‘\
6. Device according to one of claims 1 to 5, characterised in thé-t\the
layer (2) supporting the components is made of silicon, germanium or a group 1li-

V alioy.
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7. Device according to any of claims 1 to 8, characterised in that a silicon
oxidé’"!ayer having a thickness of less than 50 nm is inserted between the support
substrafe‘(‘l) and the layer (2') supporting the components.

\-.

N
i

8. De”"viv._ce according to any of claims 1 to 6, characterised in that a layer of
AIN, alumina, ‘agnorphous diamond-like carbon or high-resistivity polycrystalline
silicon is inserted“tgehween the support substrate (1) and the layer (2’) supporting

the components.

%

9. Device accord}'ng to any of claims 1 to 8, characterised in that it is a

wafer having a diameter gféater than or equal to 150 mm.

10. Device according to any of claims 1 to 8, characterised in that it is a

chip.

11. Device according to any of‘piaims 1 to 10, characterised in that the
superficial layer is between the base Iayef-and the semiconductor layer.

12. Process for manufacturing a deiiice for radiofrequency or power
applications, comprising a layer(2) supportin"g_\ electronic components on a
support substrate (1), comprising the following suc&e.ssive steps:

a) formation of a structure comprising a senﬁigonductor layer (2) on the
support substrate (1), £

(b} manufacture of the components in the semiconductor layer (2),

characterised in that in step (a), a support substrate (ﬂ')__ comprising a base
layer (12) having a thermal conductivity of at least 30 W/m K-gnd a superficial
layer (13, 14) having a thickness of at least 5 um, said superficial layer having an
electrical resistivity of at least 3000 Ohm.cm and a thermal conducﬁ\kity of at least
30 W/m K, is used. 3

13. Process according to claim 12, characterised in that the sup_port
substrate (1) is a bilayer substrate comprising a layer (13) of AIN, alumina- or
amorphous diamond-like carbon having a thickness greater than 5 pm on *a.k_

silicon base substrate (12).
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""f4. Process according to claim 12, characterised in that the support
substrate ‘is,__g_ a silicon substrate comprising a porous surface region having a

thickness gré‘ater than 5 um.

5 \

15: Procesa's.,r_for manufacturing a device for radicfrequency or power
applications, comprising a layer (2') supporting electronic components on a
support substrate (1), cbmprising the following successive steps:

{a) manufacture o?"--\t_pe components in a semiconductor layer (2) of a

10  donor substrate (20), \3‘“\

(b) bonding of the semiconductor layer (2°) supporting the components on
an intermediate substrate (4),

{c) removatl of the remainder‘"(2,2) of the donor substrate (20} to transfer
the layer (2') supporting the componenté--.gnto the intermediate layer (4),

15 (d) bonding of the layer (2) suppbr,;ing the components on the support

substrate (1),
{e) removal of the intermediate substraté‘(4),
characterised in that, in step (d), a supp"ogft substrate (1) comprising a
base layer (12) having a thermal conductivity of' at least 30 W/m K and a
20  superficial layer (13, 14) having a thickness of at least 5 pm, said superficial layer
having an electrical resistivity of at least 3000 Ohm.cm and a thermal conductivity
of at least 30 Wim K, is used.

16. Process according to claim 15, characterised in t!'.i'at_k the support
25 substrate isa bilayer substrate comprising a layer (13) of AIN, alumina or
amorphous diamond-like carbon having a thickness greater than 5um on a

silicon base substrate (12).

17. Process according to claim 15, characterised in that the suppb’rt__
30 substrate is a silicon substrate comprising a porous surface region having a

thickness greater than 5 um.
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18. Pfé'cegss according to claim 15, characterised in that the support
substrate is an alu"r'nin_ium substrate encased with an AIN or alumina coating

having a thickness grea't'ér.__t‘han 5 um.

18. Process according té"ci_aim 15, characterised in that the support
substrate is a silicon substrate compriéing a surface region doped with gold, with
a concentration greater than 10" at/cm® and having a thickness greater than

5 um.

20. Process according to any of claims 15 to 19, éhargcterised in that the
donor substrate (20) successively comprises a first substrate (§2),__a silicon oxide
layer (23) having a thickness less than 50 nm and the semiconductor layer (2),
and in that, during step (c), said silicon oxide layer (23) is left on the -'i'aye_f (2"

e

supporting the components. .



15

CLAIMS

. Electronic device for radiofrequency or power applications, comprising a
semiconductor layer (2') supporting electronic components on a support
substrate (1), characterized in that it comprises a bonding layer (3, 23)
between the support substrate (1) and the layer (2') supporting the
components, said bonding layer (3, 23} consisting of a silicon oxide layer
having a thickness of less than 50 nm, a layer of AIN, of alumina or of
high-resistivity polycrystaliine silicon, and in that the support substrate (1)
comprises a base layer (12} having a thermal conductivity of at least 30
W/m K and a superficial layer (13, 14) having a thickness of at least

Skm | said superficial layer having an electrical resistivity of at least 3000
Ohm.cm and thermal conductivity of at least 30 W/m K.

. Electronic device according to claim 1, wherein the support substrate (1)
comprises a silicon base substrate (12).

. Electronic device according to claim 1, wherein the support substrate (1)
is an aluminum substrate encased with an AIN or alumina coating having

a thickness greater than 54m |

. Device according to claim 1, wherein the layer (2') supporting the
components is made of silicon, germanium or a group Hi-V ailoy.

. Device according to claim 1, wherein it is a wafer having a diameter
greater than or equal to 150 mm.

. Device according to claim 1, wherein it is a chip.

. Device according to claim 1, wherein the superficial layer is between the
base layer and the semiconductor layer.

. Process for manufacturing a device for radiofrequency or power
applications, comprising a layer (2') supporting electronic components on
a support substrate (1), comprising the following successive steps :

a. formation of a structure comprising a semiconductor layer (2)
bonded on the support substrate (1) via a bonding layer (3) formed
on the semiconductor layer (2), said bonding layer (3) consisting
of a silicon oxide layer having a thickness of less than 50 nm, a
layer of AIN, of alumina or of high-resistivity polycrystalline silicon,

b. manufacture of the components in the semiconductor layer (2),

characterized in that in step (a), a support substrate (1) comprising a base
tayer (12) having a thermal conductivity of at least 30 W/m K and a
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superficial layer (13, 14) having a thickness of at least 5#m | said
superficial layer having an electrical resistivity of at least 3000 Ohm.cm
and thermal conductivity of at least 30 W/m K, is used.

Process according to claim 8, wherein the support substrate (1)
comprises silicon base substrate (12).

Process for manufacturing a device for radiofrequency or power
applications, comprising a layer (2'} supporting electronic components on
a support substrate (1), comprising the following successive steps :

a. manufacture of the components in the semiconductor layer (2) of a
donor substrate (20),

b. bonding the semiconductor layer (2') supporting the components
on an intermediate substrate (4),

c. removal of the remainder (22) of the donor substrate (20) to
transfer the layer (2') supporting the components onto the
intermediate substrate (4),

d. bonding of the layer (27} supporting the components on the support
substrate (1),

e. removal of the intermediate substrate (4),

characterized in that a bonding layer (23) being at the interface between
the support substrate (1) and the layer (2°) supporting the components,
said bonding layer (23) consisting of a silicon oxide layer having a
thickness of less than 50 nm, a fayer of AIN, of alumina or of high-
resistivity polycrystalline silicon, and in that, in step (d), a support
substrate (1) comprising a base layer (12) having a thermal conductivity
of at least 30 W/m K and a superficial layer (13, 14) having a thickness of

at least 5#m | said superficial layer having an electrical resistivity of at
least 3000 Ohm.cmy and thermal conductivity of at least 30 Wim K, is
used.

Process according to claim 10, wherein the support substrate comprises
silicon base substrate (12).



