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HYBRI D EPI TAXY SUPPORT AND METHOD FOR MAKI NG SAME.
Field of the invention and prior art The invention
relates to the field of technigues for 5 epitaxy, in
particular for the production bt | ayers of nmaterials
such as galliumnitride (GN), alumnumnitride
indiumnitride Igﬁb% or their conpounds. It
mﬂ¥ RIG) SFITAY He MEZHO® FP8q PG( REVME . and

m crowave circuits based on materials such as GaN, 10
r G nds et there is still no
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cases fornmed fromsilicon carb| I con
(Si). Aﬁtﬁéﬁ@hrﬁlﬁﬁﬁée§0atéeu§asﬂﬁyoéséédnﬁ iﬁ@queéﬁw1(RF)

otnd Wicholah® clit-clus tal saspasenbhatb@ikiBdsdbh as Gan,
ngg é%b%%é ne GaN in . the formof a bulk nmaterial.
S 4t SOUPEUBHEai ned by het ero-epitaxy of a
t hi ck Alsayet ,ofth€aN &Byptﬁaﬂlmotmethbﬂcbﬁepalmﬁnbhan 1ngot
suhs [ n ure,
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snﬂtﬁé egstbaﬁtesnsn@1lam|ch Sbbsmeahedlsfspbééqngntly
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States patent . US- . Thi's ap roacﬁ can
pﬁ@&@é@gré|&hﬂVeﬁylmhbghhaﬁarpr9pé@5§Yraﬂe§ubapﬁérﬁs|ﬁhat

sa&blegu@ﬁtuhu@§ EBQﬁedlEééﬁtébﬁbhlﬂed(ﬁlﬂ% rehtd Weley also
h _cost. rea& eal of fi.ve reégarch

RSB UR SRR S
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her species

travi ol et n_. conpounde
(Y SE @it aNodrvPhRe LAl ERenFRsPhess of the Sibstrate)

on a substrate of a different nature, such as (111)
gallium arsenide (GaAs) with a particular surface
patterning, which substrate is subsequently removed
following epitaxy, as described in United States patent
US-A-6 413 627. This approach can produce relatively
high quality substrates, albeit in small quantities (non
industrial) and at a relatively high cost.

A great deal of highly active research and
development has been carried out on wide bandgap nitride
type materials (GaN, AlN, InN and compounds thereof).
Such materials have a fairly wide range of applications.
One important property of such materials is their large
direct bandgap, which makes them emitters of blue light
or of violet and ultraviolet light when compounded with
other species (for example gallium-indium nitride
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2 (InGN)) and when used in suitable conponent
structures (laser WV, blue LED, white LED, etc).
Because of their wi de direct bandgap property,
materials fromthe nitride fé%]ly (such as GaN, A1lN,
InN etc) can be used in a |arge 5 nunber of

opt oel ectroni cs _applications. However, those w de
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are. %%!&egoQ%rh%pgﬁﬁcSE&% Xy on a foreign material .

te

The S use as a substrate or support
for thﬁanaﬂﬁpebasawyrxredyapphgeeueAmzcsﬁrtsesucohe main

caa%ﬁ%ag% Gk ane 6%1:}:) &bl seangsvcs Iﬂga%ﬁa&hwﬁgaéumty,

material s are used for exarrg g uce sin
| Whdrs 18f MEER SRaRoAetiBRE 3GbenckBaps that of (GaN. such

h@I@&Qt&Eﬁ@ﬁImée§m§BQtaﬁﬁp$b§tEhét@b§§aﬁﬂbn of power
el ectrol um nescent di odes, | asers, Eg ? g1cr owave
FaftabBs
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Skhiko 1teaaedi ng-m Ak guchalr iedt Lan Leehnol ogi es using

this materi a ave een wever, the
qual|tVl@rléﬁN,|aydrsnobﬂatmédl@ﬁ GaN1yndSitsutpmpeunds,

frew dithenencsy hackhs- L:g&t;lag@ eﬁrarr%@él@ﬁdmaéérwl
the thernmal expansion coefficient between Silicon and
The principal materials used as a substrate or support
for thin film epitaxy are sapphire (Al,0;), silicon
carbide (SiC) and (1ll)silicon (Si). These three
materials are used, for example, to produce single layers
of GaN or more complex stacks of hetero-structures and
superstructures for electroluminescent diodes, lasers, RF
and microwave components, etc.

Silicon is highly advantageous because 1t is easy to
obtain, it is cheap, and skills regarding micro-
fabrication technologies using this material have been
well honed.

However, the quality of GaN lavers obtained on (111)
Si suffers from differences in the lattice parameter and
in the thermal expansion coefficient between silicon and
GaN.
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GaN. 3 Like silicon, Sic has a thermal expansion
coefficient that is |lower than that of GaN. Thus, a
film of GaN grown epitaxially on silicon carbide wll
be under tension when the teﬁberature is reduced
after the high 5 tenperature epitaxial growth step
However, that effect 1is nore marked on silicon since
the di ffigceRdd icany hE1Ct haenal tERBEASI 6KPEBELPICI ent

-|$xﬁﬁﬁﬂkﬂ%nQEEh@Qn1§|1@W@r Gabnt haptbetrwean.Si enaBd a film
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CQ%&%kaQnGaNSwhhﬁﬁe&StBﬁﬂe&h@bngﬁoﬁaﬁhuﬂhtéﬂds”@@ns
wn GaN | ayer can pe _kept

that the epitaxiall .
5T SRR B SO Colle AP En bt SfPerlEls 6-aF BpSor OPFoRPAYLIS
2®oepthasyreabba cobnpr edsbveeshakte bs the heshgnﬂams

Is rapce. af fect.s
" Srup L pREAROFE BRCB 0 o8 ERLS1 R Pl 08 Shanene
wihWbAcBi ¢ cSpseetphshapoesi BRY, cbaCkEngqualktmkédyecsaare
'bE%hhﬁ%d bhlgkeeiﬁaafoﬁayllyébﬂg sapphire means that
thi cker 25 | ayers can produced w t hout cracking or
the appeRPBAEE cap B€Pé§€§.gwﬁﬁuﬁeaih§Y|apéFa¥hﬂé ¥r grown

waap&rbha&nbae 1ﬂuﬁbﬁtra&tdebe§&§lbaﬁugﬁd ch, its thermal
ifferences in ranehers

e ti
B PARR PRy CORbmACHabr tantiPRET EhBe: FArE BR.CpN. which
pacthal khracedieedpibyxanhilhi babivanGa0 betweenan be kept
d |
Sg&aﬁgskoﬁgﬁgf-ﬁgﬂgéﬂéhikhgﬁé m)egggugg §£‘8§@ 981§0W1ng
Cepi&aryy, Wbis ﬁ@m@r@S§pvea&tateGaN tbegbewn BRagscof
Oﬂlﬁﬁﬁﬁﬂbr%héugﬁbéékﬁﬁcéegﬁrQbﬁéétgf1£h€h§nﬁéﬁ39§9er, in

appl i ¢ation e nunb of _advanced epit axy
particular cracklng of the film, as happens with SicC.

XD

Since that possible cracking is linked to a limiting
thickness of GaN, using sapphire means that thicker
layers can be produced without cracking or the appearance
of defects. Making the layer thicker means that the
number of defects induced by differences in the lattice
parameters of the epitaxially grown layer and the
substrate can be partially reduced (by annihilation
between defects). Thus, epitaxial layers can be grown on
sapphire with the same crystalline gquality as on SicC.

Currently, most hetero-epitaxial GaN is grown on SiC
or sapphire substrates regardless of the envisaged
application. A large number of advanced epitaxy
technigques, such as the use of a buffer layer of greater
or lesser complexity, epitaxial lateral overgrowth, or

pendecepitaxy, can produce layers with fewer and fewer
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35 techni ques, such as the use of a buffer |ayer of

greater or lesser conplexity, epitaxial |ateral

overgrowt h, or pendeoepitaxy,, can produce |layers with

fewer and fewer 4 defects an&=conponents of ever

I ncreasing conplexity and performance, quantum

su er-lattice lasers, or high electron nobilit .
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f%W%%lngbsh@cﬁ%%%%%hengaﬁ?agghe%anThb%ygﬁglﬂﬁﬂguaéfects

| ayers of excgellent quali cert
| Bt BEESREL dUcRugh SPH§t§ﬁf@Sef NrEestbst pgbes their

p@@@@@%Q—1whb@bst&n%uaag9thbwe@ehﬂahSQhﬁtﬂHE(a kReAEE) 1m
hei r a on _the t 00

ilit rk
SreC bR ha et FeR batve TPy B0 Ehp i nlsy Fele?
cdnbﬂashtuOnslCfsmbekampés) theheahbaﬁubsbﬂatesla@eeb of

%&%lh bﬁaﬁ&% gh%l 19B E%ta Bngu& ng such as

nlca eak ng, | has “been OSSI
ptb@u@ézalbfsﬁhﬁssubscﬁﬁpeﬁeprgdboeﬁ,owh@¢m1)55curcently

aﬁélo%nsﬁa@pﬁmrQ2oan§h€s%kewe¥ﬁélrt&9a9§ab§&ae ﬂuﬁttﬁe

t aken into account if e epitaxial y grown s ructure
oPP&kREd WP§CP01§et@@eéOWOFOh?@ﬁuF?eau§H§§lEéﬁéF supply.

apg&tﬁ@Flomﬁ cohe@hsev@@UF&coau?sﬁﬂaegs?ytheeGaN t
Su tra elLl- atl n 0 nen
S HAREEReRet whifl are agailable rRYa el Gy eoraERe: and

peohdunsometypeand the insulating character of the

Ci rcui by 8HH§85&1¥ %geékhﬂﬁhh2?0858d§8%h°ﬁ88E1B§ésk¥e

conponents (capa
t PARSHIFSSROR FPHES (&l semppoghtgobabbegni dé)lni shljged and

cbar aabghk zat bensapd MiBBBLrSi 908! crh P88 aSARRRI HE Liken
alﬂgguégkohﬂiul%t8£ea281t3§1315§ag¥own structure obtained
is to be used for high frequency power applications:

- heat evacuation ensured by the substrate to limit
self-heating of the component and to ensure that it
operates in a stable manner and performs well; and

- the insulating character of the circuit support,
to allow the production of passive components (capacitor,
inductor, etc) and transmission lines (electrical
waveguide) with good characterization and minimal signal
loss.

Sapphire is a natural insulator and, as already
described above, can produce good quality layers of GaN
and its compounds, but its thermal conductivity limits
heat evacuation.

The thermal conductivity of SiC is more than 10
times higher than that of sapphire and thus ensures very
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descri bed above, can produce good quality layers of
GN and its conpounds, but its thermal conductivity
limts 35 heat evacuation. The thermal conductivity
of SiCis nore than 10 tines %lgher than that of
sapphire and thus ensures very 5 good evacuation of
heat for high frequency power conponents based on
GAQOF AR it ok ittt dchmildells £resmeamays Popsr
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power applications. Furt er, substrates
s (590 tE@Rfee ICORtEmbes e St b &.l@@@vawmgégrt gonducting

C eRFdrisU R K O &Qﬂ%sr Rl eS Flowt is@hi - 13&@11@%%'111@‘1 Bateates The

hav oorer t her 0 s t han
BB teR et NPl RBRY bhg beRn of, Sid Jimigs ghpeuse
orocferthax thyate off SubskEusitlketo hhghdifm%qmemy pbwkle
I| N ich is available on the narket are too
nglraqgi w%dustrlal applications and it is stil
very 2@U€%@@ﬁ9|@@1@oﬁ@NtSUbﬁ@rBKEESSKhélpsuééevffaosiCoo

S B @E%hdv%hﬁ%b%% tbh%Bﬁs%§tEEEr§Bt %dﬁ9t§§gh'ﬁolution

i nsu atlng f or m of substrate; it
exSts SUPF tﬂ%eﬁo Pﬁ]"@f PRRTEP] Faﬁmﬁﬂypgp@\@ﬁtﬂﬁ"ﬁn thapnPic;
The eufteatilskgt ehef rt Qh@@ﬁb@gﬁohﬁuéthﬁfﬂ@&e&sao%5the same

choi.ce bet en hi er nce c¢ nents.at a
hCGHEEC 88t 8ﬁ §Fg$ gnd% ?rpnggP%ﬁWEQSESHﬁOH ane

afliatlleweaN gtdth( ds sapphabgecobnonhei hheker. afbuspo small

t%% elhﬁuétgagﬁ'%g#%&EQ 8HQ'diah£e Qagkgﬁg ver

tec ues or e orrespon Ing su strates or

3@X§@§§éﬁﬁs pnatt@aﬁwalt@meﬁughepprﬁQEnaﬁce glii€ctronic
substrate). Finally, there is currently no semi-

insulating GaN in the form of a substrate; it only exists
in the form of an epitaxially grown thin film.

The current state of technology thus imposes a
choice between high performance components at a very high
cost (on SiC) and lower performance components at a lower
cost {on sapphilre or on silicon).

Thus, there is a problem with finding alternative
techniques for epitaxy and corresponding substrates or
supports that can allow high performance electronic
components to be produced at a reasonable cost, in
particular components based on nitride type materials
such as GaN, AlN or InN or compounds thereof.

Summary of the invention
According to the invention, a support for hybrid
epitaxy is produced, composed of a thin layer of a semi-
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conmponents to be produced at a reasonable cost, in
particul ar conponents based on nitride type materials
such as GaN, ALN or I nN or conpounds thereof. 35

Summary of the invention According to the invention, a
support for hybrid epitaxy is produced, conposed of a
thin lLayer of a ,sem_ 6, insulating or insulating
meEEILAIC 5 Sed B a5ing magerigan, péﬁf§r§@é§op€ §fCaor

paaygr et & |s|u@>@>dﬂt &t al phavichgsthilghnhekierial having
EE-EQtIVIt Opﬁufﬁne L nmplementation of a nethod in
aceéd ention conprises: formng a

| ayer dhuenswnmnlm@lmm&ﬂmbyibalbEna Sie€hodr iGablcicbrédance

f“ﬁﬁ&a%ﬂ@§ﬁ5§%%€3 %%%%&I%g .nmonocrystalline SiC or

ransferrin ayer of nonocrystalline SiC or
10 GaN oﬁp@mange@oﬁ@ygubgﬁraneuﬂ@mw@d foopcrystalline Sic

thy@%Xﬁtﬁl%!E%rs%e%ﬁ%%%rg%ﬁebﬁa oﬁﬁﬁb%gnﬁhﬁbﬂgbfystalllne
conduct|V|tg .5 watts per centineter per n
FOr

( WEEMOE, nDre Thus, the cost of producing a
sunport &@%ﬂg&@&axmglaalalqay%kcaﬁthbnb@@ygealmyne SiC or

a layer of rystallin
SSo0 PR o7 Seatt SEkG CReEe ERENERC EromnBOCsCYsF A line
ca&@amucn@aSeelaabshwahg thermbilmesnduenerritianft hab watts

Ohed BRMIHARLALLNO G AURRL LALe  FUlLhefocbn the

se o 5 <&M - sy i ng"Tayer of GaN
in a c@h@&ctﬁh@ G@Ntsaﬁspradecaag a2guppodtcEoampitaxy is

SBQ@E&%&%%nﬂﬂ?hr%Bﬁ%EE'5?'fBQBQHﬁthUB¥e§h@% s

conpatib freguency power applications,
mﬁPEﬁcF¥Stﬁﬁéé§FbﬁécwﬁﬂhaGﬁNb§§réGﬁr@ﬁtF9D§V§FF§EISan In

bikktf othe kthsa @arhl@ugaggtﬂﬁbeﬁaet@hb@erateelbgsgtlmes
O NnocCr al ne or can e roguce
g - TR R Ll B S 4 1

hellunFarthegon;notha hpdeogénGanr, e fgasiagnhi natien

(5850 904 380U U8 ) S ROOE! bR o oo

sgggﬂﬂgeeGaN substrates with electrlcal conduct1v1ty that
is compatible with high frequency power applications,
which is impossible with GaN as currently available in
bulk form.

In a particular implementation, the layer of
monocrystalline SiC or GaN can be produced by ion
implantation of hydrogen or a rare gas such as helium or
argon, or a hydrogen/rare gas combination (co-
implantation) into the first conducting monocrystalline
SiC or conducting monocrystalline GaN substrate.

This implementation has the advantage that the
initially conducting SiC or GaN becomes insulating or
semi-ingulating after implantation, regardless of the SiC
polytype used initially for the first substrate.

This property of high resistivity of the film after
transfer by implantation followed by high temperature
annealing persists even after annealing for several hours
at 1300°cC.
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30 This inplenentation has the advantage that the
initially conducting Si C or GaN becones insul ating or
sem -insulating after inplantation, regardl ess of the
SiC polytype used initially for the first substrate.
This property of high resistivity of the filmafter

35 transfer by inplantation followed by high

t enper ddBe Dighn&gsiisg ity ofs theerranederandesbingfilm
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e&@@a%kqwlt?naftaern&bsﬁom@@cglamty properties as
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SGH]-I%Q V&FVﬁéaﬁ the hiAgsit i G 6peTBa CFEHPBFlon
namﬁ,therma&a&phaubnlvmey pabgértﬂésChegmbﬁo&9§gﬁhmmhne
T y [lin 5_be used to oduc
oS, PR R b o Rl i B o S elE SRR Ry Forn
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o%ﬁg@e@owéhcm&cwmﬁurd ne sph{s, yaérr v3dB#HGAne sic can

| ower cost estructlve Sep aratlon OrtIO of
t R& PEest t029r§éa§€r SHBPPESM tfﬁé %na@ﬁy@wrpwwéesp@rcults
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supporh ? ?rﬁ@EEbgdsgﬁgrgkgge Caram%ég %n o¥ th% first

|nterne
|ﬁ§bB§raﬁg ﬁé?@rthhlmﬂnﬁEbeéaéihneoﬁlﬁxidﬁenrallOWS

recycling or re-use of this portion of the first
substrate, for example to produce other supports for
eplitaxy.

Transfer of a layer of monocrystalline SiC onto a
polycrystalline SiC support can be carried out directly
without any intermediate layer, or it can be carried out
via an insulating layer which may be silicon oxide or
silicon nitride, or other insulating materials with good
thermal conductivity.

Silicon nitride is particularly suitable for this
type of application as it has a relatively high thermal
conductivity of 0.3 W.cm™t.X™?, which is much higher than
that of silicon oxide. Further, the thickness of the
intermediate insulating laver can be minimized (for
example in the range 50 nanometers (nm) to 500 nm) so
that it has a very small influence on heat evacuation,
which is primarily ensured by the polycrystalline SicC
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silicon nitride, or other insulating materials with

good thermal conductivity. 30 Silicon nitride is
particularly suitable for this type of application as

it has a relatively high t her rfal conductivity of 0.3
Wcm 1. K 1, which is nuch higher than that of silicon

oxi de. Further, the thickness_of the internediate
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t ke ikange 50 nanoneters (nm) to 500 rin so that it .
has a ﬁ%&y smal | inflgence on heat evacuation, which ‘
i's primae PYIERSYPERLBY"EnELhol F¥FYsFaf PRetERRSgETTEd DY -
s&mpeﬁur@ﬁbichecamrbe ?FbetabtburdbedeﬁhmpgﬁEhEbﬁg(Bnlayer
thick). - The nocrystalline .S C |l.ayer . .can, be

tr%é-”n t BIPET 6 WFF%EFEPVnsnfihé’rﬁf?%?{’%ﬁbéﬁ gt ESmpgFature
exanphe zbogg 30P&¢eco 3160°&.pl ane of weakness, and
prefer y a y :
V1000, HheotrRotpE P pARperihg HR RBARErINENL) Pre sic
siteverapatoofhe SRECBEcEHESEGBSEr 88 BancBETéaflr Pl by

ouksBiblangerhki Bgot BEbEWRasuBShYaleseby1A®! BeHEBAG; it

bonding; it 1 &ag be péecede? bé a. cheni cal og .

CRER: O3 PREcRARFCRY ScPesmifg sPpChemachl Bafngeical

f ellkantdgbytap, aandal tngansbepfafl 1lawkanper ahuasnealihg

r 0 00C. _The_inyention a oRr QVi

585 £ 6, CBBPERRY U SoBr EEng 0505007 B SO0 200°C-

pol ycr Feealihivastianealab baevadeslB auphertmfor epitaxy

CeBACh bYhbY aOLyubsBrilt et KodyBiyEPLE12Ad Aat8¥eh1  Rhving
[ growt h at.l ng

epi taxi a orme rom i hsul atlng,
nBn&EeyERAl FPREVSEEVHEYGRN 1TReWsGBst-Fat Pk diPTR and a

subgbraterf epiredxi a0Myrbisdl abirnadpPekysr YyakalhtiggSi C
|Q§ AIN_ 20 substrate that can be
I

8t FPYal resistivity of at Ieast
104 Q the $hessubsérabe banaaksbstbatbtofoenledi £hont her

Rl SRR PBR LS YR LT baT IR, ov BCPREV I Yaf afe ain
| enbetregeQrbat 28n| heatperndaherowprhhave edactreceal
thesh BY¥eRt LONort B 1cast 10% Q.cm. The substrate can also
be formed with other ceramic materials with a thermal
conductivity of 1.5 W.cm™?.K™? or more and electrical
resistivity of at least 10* Q.cm.

In accordance with one feature of the invention, the
support for epitaxy further comprises an insulating layer

between the polycrystalline substrate and the layer of

" monocrystalline silicon carbide which may be silicon

oxide or silicon nitride. The thickness of the
insulating layer can be in the range 10 nm to 3 num.

The invention also provides an electronic structure
comprising a support for epitaxy as described above and
at least one layer of a nitride type material in which at
least one electronic component has been produced. The
material can be gallium nitride (GaN), aluminum nitride

(AIN), indium nitride (InN), gallium-indium nitride
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support for epitaxy further conprises an insulating

| ayer between the polycrystalline substrate and the

| ayer of nonocrystalline silicon carbide which nmay be

silicon oxide or silicon nitride. The thickness of

the 30 insulating |ayer can be in the range 10 nmto 3

dun. The invention alsq provides an el ectronic )

stilgéedle OLoRpFPRPRYTE SdpFait itay ndpirideyagd aluminum

deseriilled above and at |east one |layer of a nitride

type eri,al_in ich at. | east one electron

CorboniHE HAYeBogh Braudted Ypremsberars: L8l OpkAtped by

gapliitaxiailt prderthGal)yr iekdumiunumnnithel deppbAtNFori pgi uaky

ni I alliumindiumnitride 9 (In@N), or a
d% Cqu g%)allglumnltrlde and alum num nitride. The

Iayer an ﬁppprdénpﬁpylﬁht@rpartaguébraaﬁeery an active

eebhﬁﬁb%hngrqw§arcagrbQQOO%br%@dtBﬁ é%p@aagtfgrportlon of

epi taxy 5 descCribed above. I n accordance wt

p&P@l@&F§ﬂd§s§¥E@ lawegct i veidcgrEdve hAgYrayepni shansge

f@t@h@doﬁanoEma&heaOEOMbk@neQEctEBﬁlﬁlbbmg@nbﬁﬁg such as
| ayer.. .Said active |layer can_th Ezeﬁetc ed to.fo

or, M
off &PdHSFSIeF8€(P6nPcC@Bﬁﬁ&ﬁ&ﬁtén gstigngpission line
I addebar aandbeosiatoapaci tor and/or a transm ssion |line
and/or a transistor. Brief description of the figures
Figures 1A to |F show steps in a nmethod in 15
aBrdefadescrivhioneofntbat EdgurBBgures 2A and 2B show

steps foFl%QkEQXXAaBg 1Pr9ﬁ6%tb@@p@flhn§uh@Eh89 in
struct ures u3|ng a substrate for epitaxy of
r

i RFEREPBRCE Wigh 8RS FBVERTERRDI e of an HENW
structureigased 220a88 ©8Nsasd ALepd rbet apledxy and

‘description of inplenentati f th t
oPSCHEEHBN PR ABBBIALACE REHCEHESPnyantFon SHpECraCe for

skowhaky Bifguhesifmenoibf; 25 In the exanple _
Cons'derﬁgﬁ?EEeB 8sf LESLyS @p?%ggkeaﬁ aEfr I ELudhrkSpased

fornmed from standard con
on GaN and AlGaN.

Detailed description of implementationé of the invention
Steps of a method in accordance with the invention
are shown in Figures 1A to 1F.
In the example considered here, a first substrate 2
. (Figure 12a) is formed from standard conducting
monocrystalline silicon carbide SiC with polytype 6H, 4H
or 3C. However, in accordance with the invention, the
first substrate 2 can also be formed from conducting
monocrystalline gallium nitride GaN. In this case, the
steps in the method described below regarding a
monocrystalline SiC substrate are carried out with a
monocrystalline GaN substrate in place of the SiC
substrate, the GaN substrate being a bulk GaN substrate
or a GalN substrate obtained by epitaxy on another
substrate followed by hydrogen implantation.
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X

nonocrystalline silicon carbide SiC with polytype 6H,
4H or 3C. However, in accordance with the invention,

the first substrate 2 can alﬁ@ be forned from

conducting 30 nonocrystalline-galliumnitride GaN. In
this case, the steps in the nethod described bel ow

regarding a npnocrystalline SiC substrate are carrled
out wi thh SECGRSsh A8 fe IGaNggsst face iimsyrladd ngr

Ht%lt&cﬁty@ab.&ti&ﬁ %’éaltﬂmmb ! J:S:;ibfb‘d Eflt? ltwid b@:a@l@?k&itﬁaﬁ
supst.r e r supstrate al ne | taxy. O
e R e % B EBRE BoERTar obBrerbr dRese, Bkl
1®BLAa§ecmndﬁsuﬂﬁarwﬂwentﬂom.faﬁme@ekb@mtbmimkabkmg4 can
PR o B drn Bkl eIt T ifie R ol R

va@ilabi-on of the invention, the second substrate 4 can

5 al so he-ifQy %7 I I al it
(A - R e %‘E%@gp G R M R

o ISHEHIRG G tegtierl alf o G o€ éfllélcpmcé’ﬁlélﬁ Q&
Or81l$Jddr£@Jlit'Jii:LHd dedey percaiepdenesid e @;ﬁfo@zhOV\/nOther

lOlnaterl | s ca%.b ed if the 3 insu
o tera T B il 3 4R e, TRbIREon e und 2te
ogpmdnﬂh@gmaﬂocon@mampwaﬁy Rhaluhb@knayﬂlmtlﬁaldfor

1&8N b%‘hfr l%'ﬂﬂ:%l%@s %rf %%\i%r % yte%gs ngr’rlepeer frPgtr 10 nm

nano ters to
eranpleFegadufenst ofs ng@@mettlee“s:t @Ouéeumopﬁ 1eriayhps ene

8 malkromlay ene rof- hemy18aid jhavens §anpbesibict ke ﬁ@@eboth

or. of different natures Atomor ion inplantation 1
i $O¥REF &d SuPTi RLIYUREEr Qe tRSlE gfRd 1 ERYERFOGER be of
| ayer s@mico ofrobih diffifierentay@tut2swhi ch ext ends

b Ly .l el .20 f. 13.0f the ,
subst ; Arety ok, B3p0unlartadity, 1Y pRoRaT R4, Sl ndes
osubsicatee 2ddFilgumrg ACHeghooueh lévem theo folmne tchin
! D8 RUDILY Gkt oy ek%%ﬁagegubgtggeigutgt Ba2anllel cbl oM

regi on constitutin
séystfﬁaﬁe 13 ogaithe ﬁvplioaﬁ@fafc:%ﬁu sogEpEmak| yaledr 6ged plane

251l gRbankakl or rhacrexanBkeiating H0seghBnt BS 1anga ine
vogume of the substrate 2, intended to constitute a thin
film, and a region 15 constituting the mass of the
substrate 2. Said implantation is generally hydrogen
implantation, for example at a dose in the range 1 x 10%
to 1 x 10 H /cm? with energy in the range
20 kiloelectronvolts (keVv) to 200 keV. Implantation can
also be carried out using other species, or with H/He co-
implantation.

A buried layer 12 of defects created by implantation
is thus obtained. Said layer separates the substrate 2
from a layer 14 of monocrystalline SiC with a thickness
in the range 10 nm to 1 um, rendered semi-insulating by
ion implantation.

Prior to assembling the substrates, different
metheds may be used to prepare their surfaces for
bonding, such as: CARQ or RCA (SCl, SC2) type chemical
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to 1 X 1017 H/cn2 with energy in the range 20

kil oel ectronvolts (keV) to 200 key. Inplantation can
al so be carried out using othir species, or with H He
co- inplantation. 30 A buried ﬂayer 12 of defects
created by inplantation is thus obtained. Said |ayer

separates the substrate 2 froma_ |ayer 14 of
al I'UNe ogionan FﬁeénﬂWGCkﬁé§§malﬁUFﬁécﬁaﬁﬁélYthonr

n&kkﬂubaﬁuﬁech%gﬂghﬁdp%@ﬁbhh&@ﬁ%?t&ﬁgsgﬁ 6'%&9 8t or

ant ati on ri.or to.assenblin e.substrat es,
eI s AR g Borlets WEep AP EherF &
supiddestion ofonticse, didcerant @GARDods RCACLEELn S562)mum
t %d&%§nical 11 cleaning, "UV-ozone" cleaning,

plrasima r

urface activation, chem cal-nechanica
pol i shilmg agtcolrdpace @ighd vrietiovkenitcahendoheniéah, the
sqiyhhers tameogl %@ QG R sacaﬁog@ Befnb%a%r&e%S%o
d|f erent nethods t oBtain opti mim b bond I ng.
8ﬁ&§ﬁb§0wppﬁa9§rbﬁpﬂéﬁ§ év ﬁﬁéepﬁ@éﬁtb@ﬁdlﬁﬁeln all

|@M@ﬁs@g&%déobohﬁﬁghéﬁﬁﬁoﬁscaﬁdbﬁnrEHEEQ@uQékOEot9rov1de

bondi ng t t d I bond
BRabiE 0T g AR B RoobeEeaRar i s Eates of

prthel dayee fiHeapdsshki kubgtektedi nect bondi ng bet ween

the sunfgoeacolunbiauer L4.A0d LIS SUhSLY ke e The)

two substratés are en_assenb '
t pafdsBetransdéglr Poneadriiedcouriat auteapepatemperature in

t t&ﬁer 2386e398G0k0 tlal@z%ofo@r ferpsr 8918& arf swfmmnmﬁétes
8" bas

to several hours dependi ng nper at ure.
e%QnﬁPgeéﬁlahPHE?néﬁP€P§H§ﬁePnnEPﬁoHe@B@Fétﬁéeto One

aeraablel OF 4 RBlimal Q@Qﬁsf@@tm@eabhyc@emalB@dtwnahneal

SEBR X PlnrEnd0pRE. BPEnEtsr L BeBltenopitn pypphying

|mechayecalZené@gybreTpnscreshytstha sepasahsbnabgsngd the
apﬁ8ﬁeathw8§§ﬁgBEe?09§ea ﬂ?fﬁhebQEH'ggyg¥9f2technlque

esli ve con nol ecul ar
bondlnyoﬁﬁ DHERESESH, RbﬁetwﬁcéubégaaEEﬁthaeéeé are

t gehehoues 8YoH! daker bonding type technique or by
adhesive contact, for example by molecular bonding or
adhesion. Reference regarding these techniques should be
made to the work by Q.Y. Tong and U. Gosele,
"Semiconductor Wafer Bonding” (Science and Technology),
Wiley Interscience Publications.

A portion of the substrate 2 is then detached by a
treatment that can cause a fracture along the plane of
weakness 12. One example of this technicque is described
in the article by A.J. Auberton-Hervé et al, entitled
*Why can Smart-cut change the future of
microelectronics?” published in the International Journal
of High Speed Electronics and Systems, Vol 10, n° 1
(2000), p 131-14s6.

The structure 16 (Figure 1E) 1is thus obtained, which

structure ig entirely insulating (insulating substrate 4
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made to the work by QY. Tong and U. Cosele, 25

"Sem conduct or WAfer Bondi ng" (Science and

Technol ogy), W/l ey InterSC|en§e Publ i cations. A
portion of the substrate 2 is~then detached by a
treatnment that can cause a fracture along the plane of

weakness 12. One exanple of this technique is
déSE iBey L3¢ ing tleyexst ioc PEdhy4A - J. Naase PfofhRe FBSeguent

wstéyijM1qdchaﬂ@k Q@ﬁSS@&bbEQ@y change the future of
m cr oel_ect.r |cs ubl i shed | .the I nterpational
Journal DGEP{tCRPSTEEHTE GERLENIES. ShG oy BEEHESnge0°C and

1azom°r) @%ﬁoahgnpthbm®46yea5tBhetséhgthehethé bonding
Lh oht ai.n |ch Structure S
{ﬁ%é&acghghlapﬁ%% |n§uI§ﬁ stPafE°2%19"Yand
|mQMa§qmqgtlay@ksoa dﬁdamApatNoneoéfthhefsmmsééuent

S%%Q%f@llhaﬁh%Qg@akﬁbi BEO%CﬁgﬁgléagoggchgﬂﬂﬁéﬁtBEElshlng

anneal i ng step_ (between 9 can t
emyiesy 84 ?0C§PPQWQFHQH Phe theAGi ko5 LernBifEes 6an be

CQM@aoybdtQod&%@@@%a&hbor@ﬁ@hﬁe@gyofsﬁﬁ&egu@@hcél&b Ofin
deI nati on of th Sacr, i EICIa| |dat|on

B 2 el hhE o api Pl S Re S HAPRABP R
othehbeettpnssébEE|qoaﬂltannbe eﬁplawadhhessedﬁcehéhe
r S . Qf rf e [ r t rr :
(RS0, bl TFRLBR  £Pluckl b, 4 BRY blePREL¥cPins
cohePy i bivs anThenr beghnesshohat BEepsarf Aveat8esdingl so

bepedusedshynas dh%npb§§ﬁﬁz§h§hhﬁﬁosﬁh%9e by an ion

beam et chi ng ste % anneal | ng operations in a
non- oxFGliﬁn§h§Pn§§§ﬁé ée ts F?CV§1?héhep@§§P6F§SFélllne

rSQECb@bbh@aE@nQCFFSQQEEImF) SeersuhahpakeaZrbli gHERical-

R R T KT IR

20

25

30

35

offcapphiecatmentyBai dfr eppilicagican sSabdt aptialling can

2
SO oL 505, het VBT 6418002 By .
for exéﬁpﬁ@léﬁx@am deyeny 28t han ﬁﬁﬁ@rb@lprp%uced (Figure

panhi cebar eQbmphie Birt Ehfleot YR8y (LONerAhNcePia®, in
Cga %ggular of the nitride type (InN, AlN, or a compound
of GaN and Al1N}, to produce the final components. The
epitaxy technique used is MOCVD, MBE or HVPE, for
example.

It is also possible to produce complex structures,
for example of the type comprising guantum wells or high
mobility electron gases.

Preferably, the epitaxy temperature does not exceed
1300°C for several hours, in order to preserve the
insulating nature of the SiC layer 14. Thisg temperature
is in the range 700°C to 1200°C, for example. In one
example, to produce a high frequency power circuit, a
layer of semi-insulating GaW 22 is initially grown
epitaxially, followed by an active conducting layer 24
comprising a gas of high mobility electrons to
subsequently produce a HEMT transistor.
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of GaN and A1N), to produce the final conponents. The
epi taxy technique used is MOCVD, MBE or HVPE, for 25
exanple. It is also possible tg produce conpl ex
structures, for exanple of tﬁg type-conpri si ng
quantumwel I's or high nobility el ectron gases.
Preferably, the epitaxy tenperature does not exceed

30 130685 dingdy &iaICuRSucen PR sriei cesepr d§dpvset RB)

|'¥ﬁﬂdﬂﬂﬂ@3ﬂﬁ§'ﬂd%1@% 1Bg e byl el o arihictching in zones
er at is in the range 7003&8@-12 0C, for

e npfe " 1r?hoﬁ’é‘ssé>2’§rr§|°§1p 5o ugtRTgh CPP@&&EREy
pamemsmle@dwm,1andsa¢¢t)ohrseﬁb~h@sp&@ﬁu&@dGaN 22 is
|n|t|aII [ axial f ol |_owed an _actjve
conductF%g ay eﬁ'%fgp onprl %%Sha%é scgpdﬁxéﬁnﬁb aVeF 24
eliec tmepwsado t@@ﬂ@eq@m@ﬂhy pmd&uaecamHEHEeﬂwanasgﬂetlng
1% el i Bla el Yely© %0@5 HeaRr kAl gﬁgt%hgg&%p%@uex

removi ng the active Tayér etch

zshesh Jeang \Whiedh %&%9@@%%@% @eefufﬁéml@fl@ﬁs can be
CRPAGIHNRE fobd AMBSFCOA t! ithEE %V\Er@a@cte@ b@ven at high
produced 5 In thgjér %glons 30 in ich the conducti ng

I g PRY¥FE ‘remains only a conpletely
insulaﬁuggresﬁrambwseah&rbag -¢eryignod fheaHEETastaticanre,
pr It I at [ od al_i

DSRBr TR, % 2o an A RagPt iV R DR e 14 of
preOReCEY s t@\lénn@t insyhati0of SéGuebthénedndnhaghopdasce
Fma%met%eSEQW%n@1%508§n§eah' Blggxéaﬂﬁng§6&ﬂcEHEEEEure

conpri sing C subst rate, rovid [ ayer
opomﬁﬁﬁéépﬁs@aﬂﬁw& Prs Qfafrigasicaobexried i ﬁf AlGaN.

ageer datgy@@- tz\@l tlaltghgaks@v_eattll@ﬁ, 1apdran g@fte@ég%@ Yetters
grown structure (o]o] of and a

PSye XeERReCITRLY| BotoBatPL thepdobisse  gain: and
| gyad. oEetheemaanbeStemsobEalaednd G respectively

rang a5r BbL BedoMThSTPAEFE bEFoR SBREa o8 (FRgTure with
pﬁ@@ésé@sgﬂﬁ@épgrélﬂlﬁﬁd Eapﬁbﬁrelnsulatlng Si C and
sapphire.

SiC in Si0; Poly Semi~ Sapphire
accordance SiiN, sic insulating
with the 8icC
invention
{high dose
implanted
H+)
Thermal 2.8 0.014 2.8 2.8 0.23 -0.5
conductivity 0.15-0.30
{(W.cmt.K™)
Resistivity |> 10° insulating [ > 10* |~ 10° insulating
(Q.cm} (T < 1300°C)

Table 1: Comparison between proposed structure and other
subgtrates emploved

It can be seen that the proposed structure of the
invention {insulating monocrystalline SiC layer on
polycrystalline SiC or ALN substrate) will have thermal
characteristics (heat evacuation) and electrical

characteristics (insulating character of the structure)
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Sic in 5102 Poly Sem - Sapphire accordance Si3N4 Sic
insulating with the sic invention (high dose

i mplanted H+) Thermal 2.8 0.014 2.8 2.8 0.23 -0.5
conductivity 0.15-0.30 (VVcn}i K-1) Resistivity > 10
insulating > 10 - 105 insulating (a.cm (T < 13000

Tabl e 1: Conparison between proposed structure and
oFCREPAr3RBSt Lt 6SMdMpREYeaLt2BY| fifanbbée 3&ep MHER ipwer

Db@@@sqﬂbéhﬁugt%&&e@flbgg thaﬁewatﬁna(seﬁuL@hsasatlng
nDnocr%stalllne SiC poI ne Si C or

rystalli
AFRPOGEYE L &Y D F’PchﬁngSFﬁ@Fﬁél 1heREF5LCHLPE, PRSause of
(hhatpesadbaunag)o&ndeeyemﬁngcahe fnbabaet/ech3ling Sic

f th
{5 UBERRE RS A ARG Ere sttty e iEnoFoRer cEBELpE ene
(abcaﬂ gositnes ktbsssthantwireh a sem -insul ati ng

”Unocrﬁﬁkﬁhbk”ewﬁbﬁ ﬁg?ﬁgrébﬁbubﬂl grhbﬁBhﬂgsggﬁﬁyﬁS GaN

of the possibilit nonocr
SPE Sh§u§§ﬁ¢§ﬂ§925%hﬁéﬁaﬁépré§ehﬁsppﬁélhﬁFoﬁ0p§PFmon

oktiietukebakuensksotnbbe gbidet HER. abBiEN@L chWheNayer of
usi n Cond cti.ng nonocrys i ne N as_the start

sGb répéu RELP SGQSFBIEh?ofPBPng%sﬁrﬁEPﬁFE@tgucﬁhﬁsseml_
t haseldesatyi bedt aheye wowhoallapeingf obBainable by epitaxy

SO EhE LR PR o SR i En S iR b5 Bor g BBt o RabfEnsTer
bﬁrepiDagysupporhetboanoohea thia.f phnmat halyesystalline

d i gul 0 from one support to another
(SEE Bgnklkpghggeééﬁgellne Si C or A1N substrate)

FurtheFHﬁFEermﬁ§estFhetaﬁéu@ﬁurﬁeoﬁnvbﬁtF@ﬁenglon i5°
cespbebekyyCepnakit bbeewyt bnCaliepbt 8x¥%y, t ot BReSaARe

degree as semi-insulating monocrystalline SiC. 1Its
properties, in particular its insulating nature, are not
modified during epitaxy. The method of the invention
employed to produce a monocrystalline SiC/polycrystalline
SiC structure, a monocrystalline
SiC/insulator/polycrystalline SiC structure, a
monocrystalline SiC/polycrystalline AIN structure, a
monocrystalline SiC/insulator/polycrystalline AIN
structure, a monocrystalline GaN/polycrystalline SiC
structure, a monocrystalline
GaN/insulator/polycrystalline SiC structure, a
monocrystalline GaN/polyvcryvstalline AIN structure or a
monocrystalline GaN/insulator/polycrystalline AIN
structure thus offers an alternative to using substrates
of gemi-insulating monocrystalline SiC or monocrystalline
conducting GaN for epitaxy, particularly of a nitride,
for high frequency power applications, for example.
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degree as sem -insul ati ng nonocrystalline SIC. Its
properties, in particular its insulating nature, are
not nodified during epitaxy. lge nmet hod of the
i nvention 20 enployed to produce a nonocrystalline
Si C/ polycrystalline SiC structure, a nonocrystalline
SiCYinsulatogﬁgfl%%gystalline Si C structure, a

i~&'pol ycrystal |l i ne AIN structure, a
mano@ ystaldd e rSigelodusiingt eof isReinpeity Forl ldoneahdN 25
structure, a nonocrystalline GaN polycrystalline Si C
str&gFﬂﬁg' { monocrystalline
GahV|nsuﬁﬁumﬁkmobydawﬁtauﬁ nesSilE tdtiguobmoervatal line

MGG ! gﬁfm%e%% R 4 Y843 !&J%O%N gt Yhe 86131 un

rmnocryst I NSuU at or/ crystarliine
s rdatigiee irhgs fofiedr sulds talatter @ét IO@éld[U@ tagiang

S%ﬁﬁﬁ&ﬂ%ﬁ%ﬂ%&l%%&WW%@%H%&@&r
nonocrystal line conductln%a N for épitaxy

parti cUl &H1BRSERTE iM% Frde layvse mfgworlpéaaréﬁé}lw@eﬁlhcon
amalrﬂdi&[tel oms gaflanvex afpele del on tWHAT ske@oiAER k@t el formed

t hod _f a sup ort f epi.t axy,
care & melveRyRiPTy e SRERRSE mleriBn fSVing thermal
nn@@dmy$ﬂahkwn@f51sﬁlhtoma%&fblde woref insul ating
monocrystalline gallium nitride in a first substrate
of conducting nonocrystalline silicon carbide or
gadl-| Puehiod gecordanst &eor cAgisaild Whgeeisf the layer of

ma%w%%lalllmgesls h¢edn earbide r gahhium pktride is
onto _.a second . substrate forned, 10 from a

pEFOONFEAaPY] 8T eFRAPRERELEF &R CRalPRg TEREFNEMbStrate.
conductivity of 1.5 Wecm 1. K 1 or nore. 2. A nethod

di llai m.1. wh th
manots JELEPR: RECoTBgn ‘Barbrag g GUEFFAM RPEr 188 i s
15mpﬂeduaed0bycpnﬁlsnplaﬁtabnommpmantaheoﬁlDﬁthydrogen or
SHb§EE%tSaS 'oé reLRod AGEPLA BY d%b?bﬂ] ngeEgkg gas
the ron_ ~Inplantation consists of i on” of
hbdr 66eATBransakcapa-gas, or a conblnatlon of hydrogen

~and a rare gas 20 by co-inplantation.

4. A method according to claim 1, wherein the second
substrate 1s a polycrystalline silicon carbide substrate
having electrical resistivity of at least 10% Q.cm.

5. A methed acceording to claim 1, wherein the second
substrate is a substrate of polycrystalline aluminum
nitride which is insulating or has electrical resistivity
of at least 10* Q.cm.

6. A method according to c¢laim 1, wherein the layer of
monocrystalline silicon carbide or gallium nitride has

resistivity in the range 10* Q.cm to 10° Q.cm.

7. A method according to claim 1, comprising the
production of a layer formed from an insulating material
on at least one of the first and second substrates.
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4. A nmethod according to claim11, wherein the second

substrate is a polycrystalline silicon carbide

substrate having electrical resistivity of at |east

104 Qcm 25 5. A nethod acco}ging to claim1, wherein

the second substrate is a substrate of

pol ycrystalline alumnum nitride which is insulating

or has electrical resistivity of at least 104 Qcm

3®.6.A @aermidapdalolamm@igngot @1@Lllm'bmdlmh\&1@rlﬂ Ralche 1b§r§égr of
crysta ne.sLlic [ bl de .or iumnitride
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7.3 Amvet hod according to claiml, conpriS|ng t he

production of a layer fornmed froman insulating

material on at |east one of the first and second

sfos#r sredhod gcc@rdingettiio¢ladooddi mereiel &bhm 1ayer of

wﬁ&@h@&y@,@;@iﬂl@ﬁéersﬂflcdnn%wﬂ;ﬂd%g oqab%nllahmhﬁﬁi tride is

thickness in the range 10 nmto pm 5 t hod

addErFERF s SVaiteEr WidGeithe ﬁéﬂ%y@ﬁlbéfirate

nnnocrystalllne silicon carbide or galliumnitride is

sferr fracturin bst r, at 1

L RoBetes! ak gl Son 2 i v o P SRS Fhey TLESY
sa@&ﬁt&ﬁ&enssfﬁaemameadabdm@gaalaﬁgerooraapbaaeeobf

?% <. 11. A nmethod according to claim9, wherein
t he rst 15 substrate is fractured at a tenperature
in the range 300C to 1100C. 12. A nethod according to

Ch@'”hlmé@%%ﬁ?b%cbgﬁlh%a%%f%ﬂalﬁﬁ9p %ﬁ@?%hﬁe%hhhglrst
as;gﬁbl of the two substrates 20 nol ecul ar
Fﬁé%thlsA rechogese @6ré|ﬁ§mp§r€FHFﬁlin Wher 8pRIE

- tBeorrarsf arLoosep is preceded by one or nore cleaning

steps selected from chem cal cleaning,
chem cal - nechani cal cl eani ng, 25 cl eani ng known as
" U9~ o2omethole anicngdiagd tpl admmsdr, f aberein the transfer

step comprises the assembly of the two substrates by
molecular bonding.

13. A method according to claim 1, wherein the transfer
step is preceded by one or more c¢leaning steps selected
from: chemical c¢leaning, chemical-mechanical cleaning,
cleaning known as “UV-ozone” cleaning, and plasma surface

activation.

14. A method according to claim 1, wherein the transfer
step is followed by an annealing step at a temperature in
the range 900°C to 1200°C.

15. A support for epitaxy, comprising:

a substrate formed from a polycrystalline material
having a thermal conductivity of 1.5 W.cml.K™' or more;
and
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activation. 14. A nethod according to claim1l, wherein
the transfer step is followed by an annealing step at
a tenperature in 30 the rangﬁ 900C to 1200C. 15. A
support for epitaxy, conprisi a a substrate forned
froma polycrystalline material having a thermnal
conductivity of 1. 5 Wcm 1. K 1 or nore; 35 and 17 a
| ayer for® dYieEifOT GRoERirdr GE@WHoRorRed &Ry
maReestiald imtctidyisten 1dambisde iorg@lahibi@e Bt Gadeium
16.. AlﬁﬁPport for epitaxy according to claim 15,

& ‘the substrate is fornmed from pol ycrystalline
S|I|con carblde 17. A support for epitaxy according

po ycrys#é§1 ? (o 1¥%X&h%f§gg%ﬁ5%g%o'%laﬁ&ﬁﬁ f%ﬁ@kein

e &l umAum ni
epiteadphsdadtd Ag tformed cfﬂr@nbmclrymrw@tamm@ §illcon
f ythgrgeconprising an insulating |ayer between 15 the
pol ycrystal line substrate and the |ayer of
nmonocrystalline silicon carbide or galliumnitride.

&%7 AS ls@wh drtf Erolrerépt:.&&ycya@w'd?@gt QoC|fcaiafi‘m1§5 wherein
rein. the . insulatin is.forne romsilicon
Rl P A S0 R ea GOm0 K hak P, b
acdandideg to claim 19, wherein the insulating |ayer

has a thickness in the range 10 nm to 3 tam 25 21.

An el ectronic structure conprising a support

addor i FYLROTAN oSN EPdttaglyapesoreing 20, aawdoae péastaims

ong tlAyer, @uradneid %b%ﬂl)éﬁ%g”%heﬁh@;lul'a‘h?@ Qagéﬁr between
| east one el ectrgnic conponent f or ned

sFPﬁbFﬁF@C§@€5ﬁéﬁﬁ&ET§u&S§FﬁF§13nﬂh§P§lﬁa?ﬁé °§ater|m
| siog@dldriydPaniltitiede,i ldlcefl Rambiidlr bile galndiubhmitride,

19. A support for epitaxy according to claim 18, wherein
the insulating layer is formed from gilicon oxide or

silicon nitride.

20. A support for epitaxy according to claim 19, wherein
the insulating layer has a thickness in the range 10 nm

to 3 um.

21l. An electronic structure comprising a support
according to any one of claims 16 to 20, and at least one
layer of a nitride type material in which at least one

electronic component is formed.

22. A structure according to claim 21, wherein the
material is gallium nitride, aluminum nitride, indium
nitride or gallium-indium nitride, or a compound of

gallium nitride and aluminum nitride.
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nitride or galliumindiumnitride, or a conpound of
galliumnitride and alumnumnitride. 35 18 23. A
nmethod for epitaxial growmh of a |layer of a nitride
type material, in which the | &fer is produced on a
support according to any one of clains 16 to 20. 5 24.
A nmethod according to claim23, wherein the material
i 23gal® Mekhad fode erditemipdmariomtidef iendieyerniotr pdaitride
Ol yrfdalld dapiandi um Wﬂirdlrﬁ@qheorla?e%oméo Rced@lbhi 4M
nitride and aluym numnitride. 10 25, nmet hod
acUHRRTTy S EHENE P, Ae P& %4n CAéiPe 16c&Rddlti ng
| ayer is also fornmed. 26. A nethod according to claim
25, erein the actimxe |ayer i.s ched to.format :
ettt ARt (R 257 MRrRir b material
adeogeildg urmo ndltaiime? 6 a lwiveé meim ntitteridel, edtuddminc nitride or
c GRTR n or, r (o] AR
a%%ﬁgQEQFf?ansnlzgﬁgﬁ %’ng%gﬁﬁfggggl F%%gigggﬁghh hitride
and aluminum nitride.

25. A method according to c¢laim 23, wherein an active

conducting layer 1is also formed.

26. A method according to claim 25, wherein the active
layer is etched to form at least one electronic

component.

27. A method according to claim 26, wherein the
electronic component comprises an inductor and/or a
capacitor and/or a transmission line and/or a transistor.



