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The thermal conductivity of such SOl substrates, since the oxide thickness
exceeds about 50 nm, may then be limited by the conductivity of this silicon oxide, of the
order of 1 to 2 W/m K, which is insufficient for the intended applications.

According to a second known solution, the components may be produced on &
first substrate, for example a silicon substrate, and after the production thereof said
components may be transferred onto 3 final support substrate made of sapphire which is

& material having an electrical resistivity of the order of 10"*Ohm.cm.
Such an approach is presented for example in document US 6,844 375,

However, sapphire has a thermal conductivity of 30 to 40 W/m K, which is

cahsidered {o have scope for improvement for the intended applications.

An oxide layer is inserted between the layer supporting the components and the
sapphire substrate, to facilitate bonding.

However, as explained above, this oxide layer may form a thermal barrier

preventing heat dissipation within the sapphire substrate.

Moreover, sapphire substrates are relatively costly, particularly for diameters
larger than 150 mm.

One aim of the present invention is thus of providing a support substrate for a
device for radiofrequency or power applications.

More specifically, this support substrate may have both a high elecirical
resistivity, i.e. greater than 3000 Ohm.cm, and a thermal conductivity at least equally as
good as that of silicon (preferably greater than 30 W/m K), while being less costly than
sapphire.

This substrate should be suitable for being manufactured to form large wafers,

i.e. typically having a diameter greater than 150 mm.

This support substrate should alsc be suitable for the manufacturing process of
the device, and particularly have the required thermal properties (in particularly, in terms
of thermal expansion coefiicient and temperature resistance) according to the process
defined.

BRIEF DESCRIFPTION OF THE INVENTION

A first aspect of tFthe invention providesrelates—ie an electronic device for
radiofrequency or power applications, comprising a semiconductor layer supporting
electronic components
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on a support substrate, characterised in that it comptises a bonding laver betwesan the

support subsirate and the laver supporting the components, said bonding laver consisting

of a silicon oxide laver having a thickness of lass than 50 nm. a laver of AIN, of aluming

or_of high-resistivity polycrystalline silicon, and in that the support substrate comprises a
base layer having a thermal conductivity of at least 30 W/m K and & supetficial layer
having a thickness of at least 5 um, said superficial layer having an electrical resistivity of
at least 300C Ohm.cm and a thermal conductivity of at least 30 W/im K.

Said supetficial layer is between the base layer and the semiconductor layer.

According to an smbodiment of the invention, the support substrate is a bilayer
substrate comprising a superficial layer of AIN, alumina or amorphous diamond-like
carbon having a thickness greater than 5 ym on a silicon base substrate.

According to an embodiment of the invention, the support substrate is a silicon

subsirate comprising a porous surface region having a thickness greater than 5 um.

According to an embodiment of the invention, the support substrate is an
aluminium substrate encased with an AIN or alumina coating having a thickness greater
than 5 pym.

According to an embodiment of the invention, the support substrate is a silicon
substrate comprising a surface region doped with gold, with & concentration greater than
10"® at/em® and having a thickness greater than 5 pm.

The layer supporting the components is preferably made of silicon, germanium or
a group -V alioy.

——70Cplionaliva-silcon-oxidetayer having-a-dhickness-efHess - than-50-nm-is-inserted
betweon-the-supporsubsiraie-and he-layersupporiing the-cemponents.

Alternatively, a layer of AIN, alumina, amorphous diamond-tike carbon or high-
resistivity polycrystaliine silicon may be inserted between the support substrate and the
tayer supporting the components.

The device may be a wafer having a diameter greater than or equal fo 150 mm.

Alternatively, the device may be &g chip.

Another aspect of the invention providesAneother-ebiect-of-the-lnvention-is a

process for manufacturing a device for radiofrequency or power applications, comprising

a layer supporting electronic components on a support subsirate, said process
camprising the following successive steps:
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a) formation of a structure comprising a semiconductor layer on the support

substrate via a bonding laver formed on the semiconductor laver, said honding laver

consisting of a silicon oxide laver having a thickness of less than 50 nm, a laver of AIN,

of aluming ar of high-resistivity polyorystalline silicon,

{b) manufacture of the components in the semiconductor layer,

characterised in that in step (a), a support substrate comprising a base layer
having a thermal conductivity of at least 30 W/m K and a superficial layer having a
thickness of at least 5 um, said superficial layer having an electrical resistivity of at least

3000 Ohm.cm and a thermal conductivity of at least 30 W/im K, is used.

According to an embodiment, the support substrate is a bilayer substrate
comprising a layer of AIN, alumina or amorphous diamond-like carbon having a thickness
greater than 5 ym on a silicon base substrate.

According to another embodiment, the support substrate is a silicon substrate
comprising a porous surface region having a thickness greater than 5 um.

Another aspectebject of the invention providesis a process for manufacturing a
device for radiofrequency or power applications, comprising a laver supporting electronic
componants on a support substrate, comprising the foliowing successive steps:

{a) manufacturing of the components in g semiconductor layer of a donor
substrate,

(b} bonding of the semiconductor layer supporting the componenis on an
intermediate substrate,

(c) removal of the remainder of the donor substrate to iransfer the layer
supporting the components onto the intermediate layer,

{d} bonding of the layer supporting the components on the support substrate,

(e} removal of the intermediate substrate,

characterised in that_a bonding laver being at the interfacse between the support

substrate and the laver supporting the components, said bonding laver consisting of a silicon

oxide laver having g thickness of less than 50 nm, a laver of AN, of alumina or of high-

resistivity polverystatline sificon, and in that, in step (d), a support substrate comprising a

base layer having a thermal conductivity of at least 30 W/m K and a superficial layer having
a thickness of at least 5 pm, said superficial layer having an electrical resistivity of at least

3000 Chm.cm and a thermal conductivity of at least 30 W/m K, is used.

According fo an embodiment, the support substrate is a bilayer subsirate
comprising a layer of AlN, alumina or amorphous diamond-like carbon having a thickness
greater than 5 pum on a silicon base substrate.
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CLAIMS

. Electronic device for radiofrequency or power applications, comprising a
semiconductor layer-£&25 supporting electronic components on a support
substrate-{4, characterized in that it comprises a bonding layer-{&;—=23)
between the support substrate—{ and the layer—23 supporting the
components, said bonding layer-£3,-233 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, and in that the support substrate-{43
comprises a base layer--+2} having a thermal conductivity of at least 30
W/m K and a superficial layer-£43,-14) having a thickness of at least 5 pm,
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-{43
comprises a silicon base substrate-£423,

. Electronic device according to claim 1, wherein the support substrate-{43
is an aluminum substrate encased with an AIN or alumina coating having
a thickness greater than 5 um.

. Device according to claim 1, wherein the layer—{23 supporting the
components is made of silicon, germanium or a group -V alloy.

. 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-&£3 supporting electronic components on
a support substrate-{4}, comprising the foliowing successive steps :

a. formation of a structure comprising a semiconductor layer—{2}
bonded on the support substrate-4;} via a bonding layer-{3; formed
on the semiconductor layer-£23, 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-{4} comprising a base
layer--42) having a thermal conductivity of at least 30 W/m K and a
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superficial layer—{43-—343 having a thickness of at least 5 um, 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-—{4)
comprises silicon base substrate-{123,

Process for manufacturing a device for radiofrequency or power
applications, comprising a layer-£27 supporting electronic components on
a support substrate-{4}, 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-££3 supporting the components
on an intermediate substrate-{4},

c. removal of the remainder—{22; of the donor substrate-{20) to
transfer the layer—{23 supporting the components onto the
intermediate substrate-£4;,

d. bonding of the layer-£25 supporting the components on the support
substrate-{43,

e. removal of the intermediate substrate-{4},

characterized in that a bonding layer-£233 being at the interface between
the support substrate-{43 and the layer-£23 supporting the components,
said bonding layer—{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 polycrystalline silicon, and in that, in step (d), a support
substrate-{43 comprising a base layer-£12; having a thermal conductivity
of at least 30 W/m K and a superficial layer-£43-14} having a thickness of
at least 5 um, 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 10, wherein the support substrate comprises
silicon base substrate-{42.



