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(SAW filters). '
The specifications demanded by the. professionals in
telecommunications equipment are increasingly difficult in terms of out-band
rejection and transition stiffness, without in any way being relaxed with regard
20 to the other parameters (insertion losses, in-band variations, etc.). The only
way to give back a little design latitude consists in significantly reducing the
frequency variations due to temperature.
It will be recalled, by way of indication, that the variation of the

resonance frequency of a resonator on quartz is determined by the following

25 formula:
f(T) = fo[1 + CTF(T-To) + CTF (T-To)* + ...]
with f, being the frequency at T,, T, being the reference temperature (25°C
by convention), CTF, being the first order coefficient expressed in ppm/°C
and CTF, being the second order coefficient expressed in ppb/°C2.

30 For CTF1, by changing, for example, from 35 ppm/°C to 20 ppm/°C
or less, it is possible to improve the performance levels significantly and thus
the competitiveness of the producfs. '

Figure 1a schematically represents an SAW filter structure: on a bulk
piezoelectric substrate Spies, Surface metallizations, which can typically be
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. Figure la schematically represents an SAWfilter structure: on a bulk

pi ezoel ectric substrate Spie",s, surface netallizations, which can
typically be 111111111211212112112121121121111211211 *@G00002* 2 of
interdigital electrode conb type Ms1 and Ms2, ensure the excitation of the
pi ezoel ectric material allow ng for t hé propagation of surface acoustic
waves. The surface wave filters are still currently the standard
solution for synthesizing and produci ng RF filters in the 50 MHz - 3 G
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deposited by cathodic sputtering for such pur poses. The conpany
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M allowing for the propagation of bulk waves.

The bulk wave filters were proposed approximately thirty years ago,
with frequencies of from a few MHz to a few tens of MHz, mainly using
20 impedance elements or lateral coupling structures on quartz for narrow band
applications, but their implementation for radiofrequencies dates back only
ten or so years, following the pioneering works of Lakin (K.M. Lakin and J.S.
Wang, UHF composite bulk wave resonators, 1980 IEEE Ultrasonics
Symposium Proceedings, pages 834-837) concerning the use of
25 piezoelectric layers deposited by cathodic sputtering for such purposes.
The company Agilent was the first to develop an RF filter of FBAR
(film bulk acoustic resonator) filter type based on impedance elements
exploiting thin films of aluminium nitride (AIN), a deposited polycrystalline
material. -
30 The BAW resonators exploit the thickness resonance of a thin
piezoelectric layer which is acoustically insulated from the substrate either by
a membrane (FBAR technology used by the company AVAGO
Technologies), or by a Bragg array (SMR technology used by the company
Infineon).



. 30The BAWTresonators exploit the thickness resonance of a thin

pi ezoel ectric layer which is acoustically insulated fromthe substrate

ei ther by a nenbrane (FBAR t echnol ogy used by the conpany AVAGO

Technol ogies), or by a Bragg array (SMR technol ogy used by the conpany

I nfineon). 3 The material nost widel y used in BAWtechnol ogy is
currently alumniumnitride (AIN), which offers the advantage of exhibiting
pi ezoel ectric coupling coefficients of the order of 6.5% and al so of
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standar ds. re gtlosrlm rtrglc;[o%rs]?anlfslogses q\lumerous research efforts are currently being
conducted to find other materials exhibiting higher piezoelectric coupling

25 coefficients, but it has to be stated that it is difficult to uncover other materials
offering low acoustic losses and that can be deposited reproducibly and
uniformly as described in the paper by P. Muralt et al., “Is there a better
material for thin film BAW applications than AIN”, Proceedings of the 2005
IEEE Ultrasonics Symposium.

30 Conversely, monocrystalline materials such as lithium niobate or
lithium tantalate offer very high electromechanical coupling coefficients,
making it possible to produce filters exhibiting relative bandwidths of the
order of 50% but they remain complex to implement. |

Moreover, standards such as DCS require both a wide passband

35 and a strong rejection of the adjacent standards. To simultaneously address




. 4 aJ]l these constraints entails using resonators that have very strong
quality coefficients. Because of this, the |imts inposed by the
materials thensel ves, nore than by the structure, are beginning to be
profiled, and it is highly 5 probable that polycrystalline materials can no
| onger ultimately neet the rise in quaﬂity coefficients, especially given
the rise in frequency of the standards toward 10 GHz. Wth intrinsic
quality coefficients of the order of ten or so thousand at frequencies
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41% Annual Frequency Control Symposium (1987).
20 One means of reducing thee two sources of losses is to exploit

shear waves, which requires the use of materials other than AIN, or the
crystalline orientation of deposited AIN layers to be modified.

Studies are being focused on the deposition of AIN layers with a
crystallographic axis ¢ in the plane of the substrate, or with an angle of 35°

25 relative to the normal, but the quality of the material obtained has proven less
good than in the case of a vertical axis ¢ as demonstrated by the authors J.S.
Wang et al., “Sputtered c-axis piezoelectric films and shear wave
resonators”, Proceedings of the 37th Annual Frequency Control Symposium
(1983).

30 It emerges from this prior art that, in general, each type of filter offers
advantages and drawbacks. For example, the SAW filters are known for
having strong coupling coefficients allowing for a higher rejection rate. The
BAW filters are used more for their low insertion losses and their more
effective temperature compensation than on SAWs.



. Thus, it may be advantageous to produce a filter conbining SAWfilter and
BAWTfilter to derive benefit fromeach system Then cones the probl em of
packaging, to integrate an SAWfilter and a BAWfilter in the sane system
with all the issues of space, weight and therefore associated cost 5 and of
optimzing the performance | evels of efich of the filters. It has

al ready been proposed to co-integrate a surface acoustic wave (SAW filter
~and a bul k acoustic wave (BAW filter in one and the sanme device, the
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In this context e appl i cant poses, in the present. invention,
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and to do so in
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A different approach descrlbed in the patent application US
2008/0284541, proposes the fabrication of a substrate for the production of a
BAW. This patent application mentions the integration of other components
(of LED, HEMT, and other such types). However, the same active layer is
25 used for all of the components, which does not allow for the independent
optimization of each of the filters, respectively SAW and BAW in the case in
~ point.
It has also, finally, been proposed to co-integrate a BAW and a SAW
on one and the same substrate with, for each of these filters, a distinct
30 piezoelectric material according to the patent application US 2008/024245.
In this context, the applicant proposes, in the present invention,
producing a structure also comprising the co-integration of a BAW and a
SAW, said BAW being produced from a monocrystalline piezoelectric
material, and to do so in order to obtain a better intrinsic quality coefficient
35 and using specific preparation methods.



. 5 substrate conprising a second piezoelectric material: a stack of |ayers
conprising at |least one first netal |ayer and a | ayer of a first
nonocrystal | i ne piezoelectric materi al; - the stack of |ayers
being partially etched so as to define_a first area in which the first and
second piezoelectric materials are pre§ent and a 10 second area in which
the first piezoelectric material is absent; a second netallization in the
first area to define the bul k acoustic wave filter incorporating the first
pi ezoel ectric material and a third netallization in the second area to
define .the surface acoustic wave filter incaorporating the second
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La3Ga5Si al4 (| angasit 4 t )
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i s of SrTileye( sTafirgmenrystattinemigzoalectie ajerigho t ype. According to a

variant of the invegd beckt&ﬁagéfssbeiﬁbeé’é?ﬁélﬂﬁbfdh%dz& aBterdafing & fpét Li NbO3
(LNO), LiTa03 (LTO

L%, (L780 AARABE g ot o Farar g 0
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gl ass type. ccar i V, t : e first
netal |ayer is rr_ad'ea:’?&%?d %@gﬁzgﬁoiﬁbﬁgﬁ% k%‘%,a_@odp%@%_tg%ﬂ* 5%8%?%‘% al | (r);
(Al Cu), tungseerilieky incotporbtieguthe Minst plegioelectria ypraterial and a thirsor di ng
to a vari agfeiQifizds a‘r{;‘r{ﬁé‘tsbeand E#?%aqsvdi%eﬁg@_sﬁﬁ%é'%%sﬁé W& tiltene

nol ecul ar bondi ng | nserte etween the tirst netallization and the
second pi einserrating thmseeand piegeelpstficiraaieéivht ure oxi de type of Si 02 35

type. 15 According to a variant of the invention, the substrate is made of a
second piezoelectric material.

According to a variant of the invention, the substrate comprises a
layer of second piezoelectric material.

According to a variant of the invention, the second piezoelectric

- 20 material is of LiNbOs, LiTaO3z, La3GasSiOy4 (langasite), LasGassTags014
(langatate) type.' _

According to a variant of the invention, the second piezoelectric
material is of SrTiO3; (STO) or PbZrTiO3 (PZT) or AIN or ZnO type.

According to a variant of the invention, the first piezoelectric

25 material is of LiNbO; (LNO), LiTaO; (LTO), La3GasSiO14 (langasite),
LasGassTap 5014 (langatate), SrTiO; (STO), PbZrTiO3 (PZT), AIN, ZnO type.

According to a variant of the invention, the substrate is of
sapphire, silicon, quartz, glass type. _

According to a variant of the invention, the first metal layer is made

30 of metal of copper (Cu), copper and aluminium alloy (AICu), tungsten (W),
molybdenum (Mo), AlSi, Cr type.

According to a variant of the invention, the device also comprises
at least one molecular bonding layer inserted between the first metaliization
and the second piezoelectric material, of low temperature oxide type of SiO,

35 type.



.7 Accordlng to a variant of the invention, the device al so
conprlses a decoupling layer situated on the | ayer of second piezoelectric
mat eri al and under the first netal |ayer. According to a
variant of the invention, the decoupling layer is a 5 layer of air.
According to a variant of the i nventiofh, the decoupling | ayer conprises a
Bragg array structure, said array being able to conprise an alternation of
| ayers of tungsten (W and of silica (Si02). A so the subject of the

invention is a method, i S{oag bﬁQH 315‘9 h%nln%gnl@:ﬁg;lgyo%v VSisd RenfsiseRTPr i i ng

at | east one surfaceé aco ter _an bul k acoustic wave filter
accor di ng adechuepling layer §ﬁuat§ﬁa€Pth'th¥a|Y2é9f pecenhpiszoelestis matarial mad
fol I owi ng gh@dSthe first metal layert he formation of a stack conprising at |east

I f d |"ect t tall t I
(V) and a | ayer RoUPESto SovarambEr ae AMYrienpilas GBFeaRIIc HYet & Pal

conpri skngiaybeopyipl i cation of the layer of first p| ezoel ectric materi al

associated with the first metalllz f

-pi ezoel ectric mat e&:%qrdlng o r|a6}1tt 8{“}&3@.&?8({?& ﬁ]&ad\é%u&'rgqustack SO
as to defi cempriéés st Braga arraw\,istruhturmesaldraltraﬁrhﬁlmm tplmml%&:tanl c
materials, ShEpBLERERIayRRloPuiBERANAPaR BholiBabicE) the T1rst piezoel ectric

material 1S allization in

duction of l{:{)gp? %
the first area to Alsoithe sudiestipk t'a%dﬁ‘équt@”v\lévé mPF Qrni@Figating idy t he
first Hbeza%lﬁﬁkrW@é@éﬁ&é@bnﬁm.@ étheéﬁcsméeuﬂfaczeamwmubw\}@eﬁmwmd area

to def th t t t
oi ezoel oot PG Bk efote Balk Hermangrpucio ar MRIET EhA SRR, BANet ne
appl i cati oit cotngrizeslthy éollowfing istegis: pi ezoel ectric nmaterial associated with

e ses: T R Ak Lk iy AERER oRle9B08 SELELIdTR o 2

conpri ses:
pi ezoel ect piezoateckid materialhianfiest Jnetallizatien dayen (Mi) ﬁﬂ@z@éﬂ)@ft(ﬁl é figgk eri al

conpr i %'sngmﬁoepy&ém&é pRizokldctic ﬁ\(bt@i‘?élabéMéﬁélh@ﬂhé@dpﬂbélﬂ)rﬁof fheSthy@ssenbl y;

IRt YA ML AR R TS L
material ofhd lagef bf§écdmt;ﬁet¢e:fla¢:th@nn§ﬂedel on the second piezoelectric
e o ot e P SEPR SAETB 3B G5 IR 8 B bty
mat eri al . which the first and second plezoelectrlc materlals are present and a second

20 area in which the first piezoelectric material is absent;

- the production of a second metallization in the first area to define
the bulk acoustic wave filter incorporating the first piezoelectric material and
a third metallization in the second area to define the surface acoustic wave
filter incorporating the second piezoelectric material.

25 According to a variant of the invention, the application of the layer
of first piezoelectric material associated with the first metallization layer on
the layer of second piezoelectric material comprises:

- the definition of a thin layer of first piezoelectric material within a
substrate of first piezoelectric material comprising a top layer of first

30 metallization defining a first assembly;

- the assembly of said first assembly comprising said thin layer of
first piezoelectric material defined within a substrate of first piezoelectric
material on the first metallization side on the second piezoelectric material;

- the separation of said substrate of first piezoelectric material from

35 said thin layer of first piezoelectric material.



. According to a variant of the invention, the definition of the thin |ayer
of first piezoelectric material conprises the follow ng- steps: -
the netallization of a substrate conprising, at |east on the surface, the
first piezoelectric material; 5- the ipplantation of ions in said substrate
to create, in the first piezoelectric faterial, a buried fragile area
defining the thin layer of first piezoelectric material.

According to a variant of the invention, the ion inplantation is perforned

w th hydrogen 1onsaa0atl REL WRAMR . thiOAGERidH, Mhe! deffmiticH bR he Thin' N
i nvention, the separation I s produced by heat treatnent.
Accor di ng leyeaol/fist pigzoglectricempteriahcommprisenthafpdoming steRsof the I ayer of

first piezoel ectric ipatRetiza49R06f & atibstratd Bmrisird, aBl&ddti éatiten | ayer
on the | ayer of secgndgg)l ezoelectric material conprises: 15- a step of
assenbl i ngS¥T3Ge: dhe HiR pigz0elenPIateidy at | east one |ayer of first

pi ezoel ectric mater ttad implaatatibnwof fors nogailasgidrstratte fio rseateptimlthe Fmst on with

a second pjezoelegctric er} . : . S L nni he
first subobBEPgeffld by sLPhRpals aea gelinPontr® e RIbaSLIe T o
pi ezoel ect piezoetectic mater@dAccording to a variant of the invention, the
assenpbly is perf0rﬂ@@or@hdﬂ:é:]';&bﬂéntb%f'%@gpvention, the iofCHRPIANRAIOhOis?

vari ant of the invention, first assenbly conprises a first bondi ng
| ayer, thePe@de@Rd witbAyaregan oasandéen hgliupkion§- covered with a second

bondi ngol ayer. 25Axgedrdingltol # varidiat bfatht iabertion, ithy espaifionti§ eréducid
assenbl y cg{mrela tergat%éjnel?oum i ng | ayer.

According to a variant of the invention, the application of the layer
of first piezoelectric material associated with the first metallization layer on
the layer of second piezoelectric material comprises:

15 - a step of assembling a first substrate comprising at least one
layer of first piezoelectric material covered with a top layer of first
metallization with a second piezoelectric material and |

- a step of thinning the first substrate by lapping/polishing so as to
define a thin layer of first piezoelectric material.

20 According to a variant of the invention, the assembly is performed
by molecular bonding.

According to a variant of the invention, the first assembly
comprises a first bonding layer, the second piezoelectric material being
covered with a second bonding layer.

25 According to a variant of the invention, the first assembly
comprises a decoupling layer. '

According to a variant of the invention, the layer of second
piezoelectric material consists of the superficial portion of a bulk substrate of
second piezoelectric material.

30 According to a variant of the invention, the layer of second
piezoelectric material (Piez02) is deposited or applied by epitaxy or surface-
mounting on a substrate.



. According to a variant of the invention, the |ayer of second piezoelectric

mat eri al consists of the superficial portion of a bulk substrate of second

pi ezoel ectric material. 30According to a variant of the invention, the

| ayer of second piezoelectric material (Piez02) is deposited or applied by

epi taxy or surface-nounting on a substPate. 9 The invention will be
better understood, and other advantages will becone apparent, fromreading

the foll owi ng description, given as a nonlimting exanple, and by virtue of

t he appended fi i nowhi che - Elgur d ' ' trate
surf acr:)g acoust i gﬁﬁ\j@vﬂﬁﬁmﬁ@upﬁ d;éé%ﬂs | éc’] re\/\%\?}g’ gb pu@f‘%ﬁ%?%“@g\éé: \}g‘;lltljllrjz 2
i || ust r at ebecomexappéarany, dronm creagingr thien gollawing e deagriptonongivenFaguge 3

|11 ust rat efod Bk aRfph arfd bvilelelitdné BbpBRAL fighred ihivtiiipased on

i npl antation ure,; l.gur e_? 4a ustrate the
different steps oFigsfeeiamndal raspectvelydlystiate syrfpce acaystc wave ad

accor di By pQ@kideouktiy @ale @fructures; General ly, the device of the invention
conprises, as iIIEstra ' i gure

ed in Fi 2, .a substrate compri,sin | east on
-the surface, a pie2UEf édf%“@t@l%gwsmpéﬁw evice accR(ﬁ@'&ﬂt 36@%”&%’?@% as
descri bed bel ow, - Figars Bilustmaescthe maint steppi dfzaehatbodifor aaplyirigad filinez02 on
which is a&g&ggﬁ i Eltn@l&n%)g%mesi ng a layer of netal ML, a |ayer of
errPal Pel and &’

pi ezoel ectTic nmater | ayer of netal M2, thus defining a first

area in which the Higuresagauet #b iestate thee diffgrephatens &fian Bxepiiaiyced.

Advant ageolifod ﬁﬂfasﬁwﬁ{gca dEe6ies Rlcboding¥Ethel ifvéYitdH. ded bet ween the second
pi ezoelectric material and the |ayer of netal ML to decouple the two

pi ezoel ectric | ayers. The substrate Piezo2 also conprises, in a
second area, a netallized assenbly M3 for defining a set of electrodes on

the surface of said 25 piezoel ectr] terl ' as. .0 e. surface
acoustic wave fi teggr_a?ly, thé oeev%]ee °Eﬁ8§g‘bl‘§é@®r} ?8{}3? 'estlelga%ss @grgﬁ%ttggoP
di f ferent Figues:2,t hesubsinate eopyrising sataldashen Hm suriacehanpiegeglegtric

deposi t1%d pgssi bly baked (case of SrTi@3 or PbZrTi @B or AIN or Zn0),

t hey are advant ageously nonocrystalline when the){ are surface- rmur}]t ed (case
of Li Nb03, Li Taoggvantageously and as described below, the substrate can be the

piezoelectric material Pis;02 on which is arranged a stack comprising a layer
~ of metal My, a layer of piezoelectric material Piezo1 and a layer of metal My,
thus defining a first area in which the bulk acoustic wave filter of BAW type is
20 produced. Advantageously, an acoustic decoupling layer is provided between
the second piezoelectric material and the layer of metal My to decouple the
two piezoelectric layers.
The substrate Pis,0» also comprises, in a second area, a metallized
~ assembly M; for defining a set of electrodes on the surface of said
25 piezoelectric material so as to produce the surface acoustic wave filter.
The piezoelectric materials can be of different types: they can be
. polycrystalline, notably when they are deposited and possibly baked (case of
SrTiO3  or PbZrTiOs or AIN or ZnO), they are advantageously
monocrystalline when they are surface-mounted (case of LiNbOs, LiTaOs,
30 LazGasSiOq,, La3Ga5,5Tao,5014).
A fabrication method that is particularly suited to the fabrication of a
device of the invention will be described below.
In order to produce the thin layer of monocrystalline material Pigzo1, it
is advantageously possible to use two types of existing techniques for
35 applying thin layers that make it possible to retain the monocrystalline nature



. 30 La3Gab5Si al4, La3Gab. 5Ta0.5014) A fabrication nethod that is
particularly suited to the fabrication of a device of the invention wll be
described below. In order to produce the thin layer of nonocrystalline
material Piezol , it is advantageously(ﬁossible to use two types of

exi sting techniques for 35 applying thlth layers that make it possible to
retain the nonocrystalline nature 10 of the starting substrate from which
this thin layer is taken: a first technique based on the inplantation of

IS et e B S¥bdbale WM iR IR BN IR, BirREt Wehnldeh ) (e,

and a seco ased on nec call ed
bondi ng/ mebased @i thei implagtationeohrgaggeus ions (typioate mtsifﬂgerqhe@a legh be

used to ap al eLnkO | X : Hoot
U oo i?r%laﬁta’ﬂ‘BHﬂch‘t’Lﬁ"e t'elcﬁﬁuqhé}’ bnbO £ £866MY 1 RELHHItARE ' BhSe® oh

esetec ni ques erfectly c rol)ed on silic al | ow ng,
among ot heMechanigs! tf‘tﬂ”"'t‘%ea degqr}q'%@ fcé‘ﬂﬁﬁ? gPPQ'ﬁ'g %ﬁﬁn'?%'l I(%h'EBW%n
i nsul at @r) tahhRjue. These two techniques are 10 differentiated by the range

of materi al thlc ess. that is to applied. the bondin
-t hi nni ng net hod E ¥y (F9NRIqUSs ¢an ﬁl%%%e@s%%p%fa WQOSW&%IP%? Paé'%Fri(i(%‘i""n1Jm of a
f ew mi cr onsgceivirg |sqﬁsabnat@toroa/ hosicsubstratet hbheeote¢hriques taral perfeetly f or

very snal | S e % rl
appr oxi mat e(lf)ll;lt'rcg'ﬁailgjeSorsrrfbﬂt| 'ﬁu%'gﬁ'f]hﬁﬁ 1%18 Iftl%r va uégiﬂg§2gtgt¥tﬂee2ﬁd&§§% with 15
a convent i famcahmmf@@&t(s'hmr@m siuiatodr waters+ dhase dwot tasbnisiuesnafg t h

hi gh- engr 9M|ﬂe%’rﬁt?§?é&rb§/ the range of MeateBl #ékidseniHat as ttorise P ||é@aiHeon
methodlsB SCri in the a n,.on ins mat eri al

t echnol ogy®S P@ ‘g rEcql? &'PBI”Q m§§"1d[196'”gﬂm'tfl§’|d|? ﬁ"ﬁbﬁef tﬁt Oer?‘fot abl y
al | ows forof bempimdocof arfeaf migobng, sthki inpharatiom fraokue aneth_bda‘ubss patres .
11 st r at o ORE: Frr et AP hicknSR™p B o(iedd fBlenlf\ Skt fost 25,
of si| i contharsapprpkiamately Wbtim gat being lspitad fos veluss greatesiteam@dimydm and/ or
rare gages) dpvERGioRA Midrd&ctronics implanter and to a few tens of um with high-
energy implanters.
The implantation/fracture application method is notably described in
the article: “Silicon on insulator material technology”, Electronic letters, 31
(14), p. 1201-1202 (1995), it notably allows for the production of SOI “silicon
20 on insulator” substrates.
' This method can be schematically summarized by the following four
steps illustrated in Figure 3: '
Step 1: A donor substrate A, for example of silicon, is implanted with
gaseous species (for example hydrogen and/or rare gases) to form a buried
25 fragile area, delimiting in this substrate the thin film to be transferred.
Step 2: The donor substrate is then assembled at the level of the
thin film previously defined, for example by direct bonding (also called
molecular bonding), with a receiving substrate B.
Step 3: A fracture step is then obtained at the level of the buried
30 fragile area by means of a heat treatment possibly assisted by the application
of mechanical stresses. The result obtained is, on the one hand, the thin film
attached to the receiving substrate and, on the other hand, the remainder of
the donor substrate cbrrespc)nding to the initial donor substrate A, with the
transferred thin film peeled away. The latter can then be recycled for the
35 production of another transfer.



.25 fragile area, delimting in this substrate the thin filmto be
transferred. Step 2: The donor substrate is then assenbled at the

| evel of the thin film previously defined, for exanple by direct bonding

(al so call ed nol ecul ar bonding), with a receiving substrate B. Step 3: A
fracture step is then obtained at the 1evel of the buried 30 fragile area
by nmeans of a heat treatnent possibly assisted by the application of.

mechani cal stresses. The result obtained is, on the one hand, the thin film

attached to the K¢ '4V'F’2>%sﬁ) il a?ttr%a‘?rﬂgni 8 BE égr{l&ﬁ JRNr ggﬁ'n j§%Ri nder

of the donor sub correspond Inrtial donor su ate A, with
t he transfblghetérrtnaraturemﬁh@eécpezp ateTth-;e |ba>nt1m9 indarfaer rhatweeacthe ed for

the 35 proﬁHﬁ&k@@dQﬁln&ﬂﬂtMtﬁdl@&éf\ﬁg suﬂérate Step 4: Possi bl y, f' nal
treatments can be

carried out enper a e bak
consol i date the bBadhigfness é}ff‘é‘@etr%?f\aﬁgéﬁ W‘ér}t"?‘ fjgg t]'f‘k‘i"fj\ 10; § and t he
receivigg Méhfa@bﬁ enBigy bhtiKivpsbearh. ABaart exaraple!, ties tHitkreski dfmsilicondi rect | y

| i nked t | ant at f th h
thi cknese BrnsRrefl B Hiark i 1A 8s 6 i S BB RRed 2 B Y B G a 1 e
appr oxi mat ednyv@tlpnabvynpjamheg(energm\fem(? Kﬁé(l ). i npl anter (energy < 210 KeV).
The ”ansfe”edThgyﬁéﬁsféﬁsg BYeR! grd DERE WAoEndIUC il BiekRagAUse

t hey are defined ation not a mechani cal
10t hi nni ngbecause thewﬁrg dejmgdfbyeanwm@ mmdaﬁthcw nPbl¥ @ meeharisabl e, for
t he prog@uctHimingf heterostruct ures. In addition to silicon, different

t I's h f d t.h h t hi;s tech :
SG L Bof'iﬁic?{sﬂ'esﬁd (&: Brble effiod” igh RIS pdor XA Pades e 15 and
M Bruel : p&duction of didérdstrooturess Uh additidrotorsiticom differembmatexialSMameocess”,
Mast er. Sci 4 GaAs: E.
Jal agui er, a%eg(ﬁsg?ﬁ/?rjghségcastﬂp%ugé r?‘lﬁsé%hgg?%%M ZuUss A.M_ Papon and M
Bruel : " Transf er- 8ICt i RiCEagsiof F1 ketertresi Y.i L Tiesu sk ﬁ’lﬂéobycpﬂ@UWUd

i npl ant %t'eﬂdprvPCBfa?eh “ﬁll%hf %am?dé ebh elnsulatY -forhatioNo-byA ShBr 98409 20
(1998). cas J.F. Mchaud, A M

e
Papon and moo&sgmMastﬂ a?%fé"r‘go ltm Pﬁé%aﬁﬁ@?ﬁ?g %ilicon substrate by
proton inpl ant ati GuAY: EeIfaguicEEB. wsper S;LPbcémtﬂanMcba@d Kordussgnce on

| ndi um Phoip'\w Bapgﬁdan%elblatBruelNa'l'rans rsdf tIQ% @aAgﬂ\r”ntonegl tady )sués]t?agg)by
proton implantation process”, Electronic letters, vol. 34, No. 4, pp. 408-409

20 (1998),;

- InP: E. Jalaguier, B. Aspar, S. Pocas, J.F. Michaud, A.M. Papon
and M. Bruel: “Transfer of thin InP film onto silicon substrate by proton
implantation process”, IEEE Proc. 11" International Conference on Indium
Phosphide and Related Materials, Davos (Switzerland) (1999); '

25 - GaN : A. Tauzin, T. Akatsu, M. Rabarot, J. Dechamp: “Transfers of
2-inch GaN films onto sapphire substrates using Smart CutTM technology”,
Electronics Letters 26th May 2005 vol. 41 No. 11;

- or Ge: C. Deguet et al - 200 mm Germanium-On-Insulator (GeOQl)
structures realized from epitaxial Germanium wafers by the Smart Cut™

30 technology — Electro Chemical Society 2005.

These transfers can be produced on different receiving substrates:
quartz, Si, Ge, GaAs, sapphire, etc. |

Such a method therefore makes it possible to propose, without
greatly disturbing the technology, the integration of electrodes or Bragg

35 filters, which are particularly suited to the issues addressed by the present



. 25- GaN : A Tauzin, T. Akatsu, M Rabarot, J. Dechanp: "Transfers -of
2-inch GaN fil nms onto sapphire substrates using Smart CutTM t echnol ogy",

El ectronics Letters 26th May 2005 vol. 41 No. 11, - or Ge: C
Deguet et al - 200 mm Ger mani um On-1nsul ator (Ge0l) structures realized
from epitaxial Germani um wafers by t helZsmart Cut TM 30 t echnol ogy - Electro
Chem cal Society 2005. These transfers can be produced on different
recei ving substrates: quartz, Si, Ce, GaAs sapphi re, etc. Such a nethod

t herefore t €in Wh r t he

t echnol ogy'lmgﬁﬁor5 ntlrg ratbﬁéc:)('ﬁ t”%srélr o@es "gﬁ‘%hw f& thg PA\E}I?S are
parti cul ar mjcresystemnst oth%e‘al/%@ué?sf MO@&%(EE!C bwthéa Br éé%nPrOdi@e nP¥nt i on.
I'n practi cgepddifsi® tédiqihids BPFVD VPSHEHEIStyba! Geh%ré@\/ﬁh@ lByery & @&, the

| ayers of pi ezoel ec ri c mat er i aI s are oduced ba/ osi tion Eechnl ques of
PVD or_sol Cigafed jgietheag rompqnents Ree (Wi & fanggeOiciicnegses Popmarn @
conponest sfe huNMirtddsrbf&tmﬁ ande miicrbhi 'Elklsesm thetcontrol af theVviabricatiosdsf of nm

and monocr gezarRefs antcinabREnialine ?‘%5%@3%@?9*’{'#6?&rféﬁg@%f‘*bﬁﬁ AN
consti t ut ethickreisges bonaﬁutetsei:algolf@gntwc pblogical ebstacle. St udi es have
shown the possi bStdotlé(s ﬂé % GAGWhERE! QsB’iIE%?P{rgﬁéfbhgme ?Dé%ﬁle@bﬁc layers .

i npl antation/fracture erence c n not e pu I'T.cation: 10
| nt egr at i obY dmplanigfian/Eagtyre Refergnes ean rmotatr ¥nbsnmerde; tectheppublication:

1]” 3d'halb' Omtﬁ@r@tlbﬁ@f 'smﬁlé‘-@h%‘tAégQ_ﬁNb(Dglﬂﬁgcfllﬂnadreélllbér&tb?ﬂ@éser |?f8&atl5’ﬁrdﬁ,d BThM n,
. Vahal a an vance ese
aut hor s demﬂglm%@téé?'ﬂ@%&déwr fraten % ﬁaﬁé‘?‘%.ﬁﬁ("%é V%ﬁ?%fgrf_qlaﬂg?)

co- i npl ant Atwater,of Atvarmesl aMaBfidisV wl.t h1& W)OHMG Tihess/ cartharsd a

hel i um 15 §$| Ca%‘,trgi(e Hg &%ﬁuﬁl&# & gofrgngferlﬁfl%dooﬁ}ﬁ/ BmlNgbgoﬁg' gonality

of this pu ron i sm wh using a
cw 02 ( 1omnplantation ¢fdée¢ns;§ta§0d@\4wah s dose of Bef 6tiong/cmd @ngsa helium A

st udy Cﬁ%”déﬁéu‘bﬂ/ BY 1Ml5 lé&\%ﬁ.th aF%s@ebfaqtermoﬁé/bﬁﬁ anwlgg Fiaiy @lflthrse layers

by wafer bond dr ogen/ um | ant at i on,

Szaf r ani akpullicay o'I'%S "'Mth%lt% eru’ne@}g&s igh iR ”eSB%‘"QS'S’/rﬁXV

vol " . t748 (@‘?Idiﬁywwé)rlatséxe@sédﬁgs h@augbmf:effd)rﬂﬁisn@,ubbEeoptl mal bl i st erl ng )

condi tions (determ.nnant ¢ ti o Aot t racture

for different mat'[Aeﬁ‘t?l gongﬂgﬁdquﬁ élg%(? L%{ﬁa ”gr |(E§r9|n§‘; %&3%]{51?3 Ti 08,

by usi ng htdyiemntandvéfy.drmgrdmg arsl I-B«dnogem/l—b‘llum évpleadatidseeh Beddudted in

L|Ta03 25 | gakl t ngl e
zhfifisk RASHABIZOM. AeREd) Fbettel RMAREE! 568 Synb! ﬁ?&? VN9

cryst al ear | nstruneh hysics B 184 (2001)
p. 53, usi ﬁQSHZODabl@dﬂrasmqtfmnwssemﬁm%ng e aptimal dhstarngseongiions: s

focusi ng ew&aﬁmmbhv c@ﬂdmbﬁg ok %r tréh%r td}elrﬁaaﬁ%oﬁﬁﬁm@@) tygr different
| mplantat| (r)nnatgrrlla st sﬁcﬁ as CLt.N883, LaA ge't 63, oiF even PbZrTiOs, by using
' helium and hydrogen ions. Similar studles have been conducted in LiTaOs:
25 “Investigation of H+ and 'B+/H+ implantation in LiTaO3 single
‘crystals” Nuclear Instruments and Methods in Physics Research, B 184
(2001) p. 53, using H+ implantation and B+/H+ co-implantation, these
authors focusing essentially on characterizing the damage created by the
implantation and the effect of the recovery bakes.

30 Finally, the applicant has herself proposed solutions for transferring
LiNbO3 according to the implantation/fracture technology: J-S. Moulet and al;
“High piezoelectric properties in LiNbO3 transferred layer by the Smart Cut
technology for ultra wide band BAW filter application, IEDM 2008 - |EEE-

International —Electron —Devices -Meeting.-Technical - Digest. 2008.



- 30Finally, the applicant has herself proposed solutions for transferring

Li NbO3 according to the inplantation/fracture technology: J-S. Mul et and
al; "Hi gh piezoelectric properties in LiNo03 transferred |ayer by the
Smart Cut technology for ultra wide band BAWfilter application, |EDM 2008
- IEEE-International -Electron -EEvicé§3-N®eting.-TechnicaI - Digest. 2008.
13 This is why a nethod of the invention that is particularly suited
to the device design of the invention proposes coupling the advantage of

roduci ng SAW andg,.. ' ' L ' W talline
Phon T ayar it b RS ity 3 Fctngl cPURFRREREECH thalTe paradiany Suspecmes B I
conponent devige desmeidbaparrsiionRroposes fpwep hgytheadvaptags algproducing |

nonocr yst ashiendBAW Atasor prizaBlettrity mafeha8 it dhdchysiglling ein 18yert he same
t oken all ovmtggle&o%% [atitude as to the choice
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f the cr | 1ine
orientatiof! 1RO PRIgRRTAEHEE OPtth RS2 Bﬁp%?atﬁé‘@tgg\bgﬁo'hpo%%onent :
Ki gur els 5|4aah@ #BAWuUsompbnettr By ea ttémwrdildgyerf@na?plymgs mafnogtyshalinerghinod. 10

met al | ayer | epos rage S ezoel:
Tater;al PPEaE dsBofi By Enb Bl dlR By sambSbigh FRRGEHOR 1 on
oper at i on laitudecas t@the ehoisatof thecrystaliipe erigataiiwnoandHto theeindepgndent ur e of

the two ty FEREA Yt RRvd6f hHbSerdf the piezoelectric material with
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301 n par al petmit,ftherimplanidtian adre bef casded it petare dhe depositiontod themetakez02,
bul k r’r%oc[a\@}ﬁ,“i ne, the deposition of an internmediate layer 02 is
Advantageously, a bonding layer C., of a few tens or even hundreds
of nm is then deposited on top of the metal layer as illustrated in Figure 4c,
for example a low temperature silicon oxide is used (deposited, for example,
by ion beam sputtering) which is sufficiently dense not to require
25 densification. This layer is then prepared to be compatible with a direct
bonding operation, for example by a preparation by polishing (of CMP type:
mechanical-chemical polishing with slurry based on colloidal silica) which
makes it possible to obtain the roughness and the chemical activation of the
surface that are desired for the direct bonding.
30 In parallel, from a substrate of second piezoelectric material Pigzo2,
bulk monocrystalline, the deposition of an intermediate layer C, is
advantageously produced (which can serve as acoustic decoupling layer
either directly if it is a Bragg array, or after elimination, the air replacing the
eliminated layer then being used for the actual decoupling), and the
35 deposition of a bonding layer C., suited to a subsequent molecular bonding



. advant ageously produced (which can serve as acoustic decoupling |ayer
either directly if it is a Bragg array, or after elimnation, the air
replacing the elinmnated | ayer then being used for the actual decoupling),
and the 35 deposition of a bonding |layer Ce2 suited to a subsequent

nol ecul ar bonding 14 operation, as i Mustrated in Figure 4d. Mre
specifically, a bulk piezoelectric substrate (for exanple of Li NbO3,

Li Ta03, etc. type) is chosen for the SAWapplication (in terns of
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heat treatne I's then applied (be en 0 n 0QC, preferably 250C) in
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roughness & ?h%%“otg.hwith t he subsequent production of conponents) can be

applied. A'pa e stack produced in this way is then etched so as to
The two substrates are then bonded by molecular bonding as

15 illustrated in Figure 4e.

A heat treatment is then applied (between 100°C and 500°C,
preferably 250°C) in order to initiate the transfer of the thin film of first
material Piezo1 as illustrated in Figure 4f and that makes it possible to
separate the thin piezoelectric layer to be transferred Cpigzo1 from the rest of

20 the substrate of first piezoelectric material. .

Finishing methods that are not represented (such as heat treatment
and/or polishing to obtain a roughness compatible with the subsequent
production of components) can be applied.

A part of the stack produced in this way is then etched so as to

25 define two areas respectively dedicated to the formation of a bulk acoustic
wave filter and to the formation of a surface acoustic wave filter, as illustrated
in Figure 4g.

More specifically, the top layers are etched for example by dry
etching, to expose the layer of material Pi,.2 S0 as to be able to produce and

30 optimize the two components independently of one another (in terms of
design/material of the electrodes, etc.).

The production of the metallization M;, corresponding to the top
electrode of the BAW-type filter, the bottom electrode consisting of the
metallization My, is then carried out. The production of the metallization M3

35 on the surface of the material Pis02, in which electrodes necessary to the



. 25 define two areas respectively dedicated to the formation of a bul k
acoustic wave filter and to the formation of a surface acoustic wave
filter, as illustrated in Figure 4g. More specifically, the top

| ayers are etched for exanple by dry etching, to expose the |ayer of
material Piez02 so as to be able to pﬂ@ﬂuce and 30 optim ze the two
conponents i ndependently of one another (in terns of design/material of the
el ectrodes, etc.). The production of the netallization M, corresponding to
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Different alternatives to the nmethod described previously can be envi saged:

10l n practice, apyplbaf %ﬂbiﬁﬁivgg%ow rﬁé’t’ho@bﬁlé;%d?iﬂé@ EE@AMS@V%&{?{ be

operation, can consist in assenbling the two substrat for” exanpl e by
di rect bonéMYigggadien in thinning the substrate of first piezoelectric

nmaterial Piezol hy grabfe®i 2@y RiMehsdtived appedachl fer t bbtalines see afansedrer i al

obtained in thi . | | th f 15A di t
anot her - vaPReIAtions figh emeid e arserliodid Jas dnoapubsesig. idexampie by "9 1 °

direct bonding, then in thinning the substrate of first piezoelectric material
Piezo1 by a lapping/polishing step. The thicknesses of material obtained in this
case are generally greater than a few uym.

15 According to another variant, the bulk substrate of material Pig,02 can
be replaced with a composite substrate composed of a host substrate (for
example a suitable material for the temperature compensation of sapphire,
silicon, quartz or similar type) onto which is transferred (by
implantation/fracture or bonding/mechanical thinning) or deposited or applied

20 ~ by epitaxy, a piezoelectric layer. AIN epitaxy on a sapphire substrate can, for
example, be cited. ’

Similarly, the bulk substrate of material P01 in which the thin layer
of first piezoelectric material is produced can be replaced by a composite
“substrate composed of a host substrate (for example a suitable material for

25 the temperature compensation of sapphire, silicon, quartz or similar type)
onto which is transferred (by implantation/fracture or bonding/mechanical
thinning) or deposited or applied by epitaxy, a layer of first piezoelectric
material.



. be replaced with a conposite substrate conposed of a host substrate (for
exanple a suitable material for the tenperature conpensati on of sapphire,
silicon, quartz or simlar type) onto which is transferred (by
|nplantat|on/fracture or bondlng/nechanlcal t hi nni ng) or deposited or
applied 20 by epitaxy, a plezoelectrlcfiayer Al'N epitaxy on a sapphire -
substrate can, for exanple, be cited. Simlarly, the bulk substrate
of material Pei in which the thin | ayer of first piezoelectric material is
produced can be replaced by a conposite substrate conposed of a host
substrate (for exanple a suitable: ex ¢ for 25 the tenperature
conpensati on of sapphire, silicon,ngadé or simlar type) onto which is
transferred (by inplantation/fracture or bondi ng/ mechani cal thinning) or
deposi ted or appli tdAbyustici Wavy degiceagempriding iat d¢agii woslirdate acousticer i al .
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2. Acoustic wave device according to Claim 1, characterized in
that the substrate is made of a second piezoelectric material.
20
3. Acoustic wave device according to Claim 1, characterized in
that the substrate comprises a layer of second piezoelectric material.

4. Acoustic wave device according to one of Claims 1 to 3,
25 characterized in that the second piezoelectric material is of LiNbOs3, LiTaOs,
La;GasSiOq4 (langasite), LazGas sTap 5014 (langatate) type.

5. Acoustic wave device according to Claim 3, characterized in
that the second piezoelectric material is of SrTiO3 (STO) or PbZrTiO3 (PZT)
30 orAIN or ZnO type. '

6. Acoustic wave device according to one of Claims 1 to 5,
characterized in that the first piezoelectric material is of LiNbO; (LNO),
LiTaO; (LTO), LasGasSiO44 (langasite), La3Ga5_5Ta§_5O14 (langatate), SrTiO;

35 (STO), PbZrTiO; (PZT), AN, ZnO type.



. 4. Acoustic wave device according to one of Clains 1 to 3, 25 characterized
in that the second piezoelectric material is of LiNb03, LiTa03, La3G5Si Qu
(langasite), La3Ga5.5Ta0.5014 (langatate) type. 5. Acoustic
wave device according to Caim3, characterized in that the second '
pi ezoel ectric material is of SrTi®8 (O or PbzrTi B (PZT) 30 or AIN or
ZnO type. 6. Acoustic wave device according to one of Cains 1
to 5, characterized in that the first piezoelectric material is of LiNb03
(LNO), LiTa03 (LTO, La3G5Si 014 (Il angasite), LaBGaS 5Ta0. 5014 (I angat ate),
SrTia8 35 (STO, PbzZrTi8 (PZT), AN, ZnO type . Acoustic
wave device accor d7-nfceustd mavededearascoeding de C'n'rllmh%t C’E'W@Céﬁﬂiﬁjr@te i s of

52pphi re. Gk HEOBbAYEAE € of Siitird Kian GuardEepads gpieve devi ce accordi ng

to one of ai s characterized in that the first netal layer is
made of metal of copper (Cu), copper and alum niumalloy (Al Cu), tungsten
(W, nolybdenum (M) ,A06|u§i|c \ﬁévé yeicel A coriingistoi oneawk Clamsel ascdr ding to

one of the precedin rag ri.zed in _tha o) s at
.| east one & rglegb'Bn@iaﬂiﬁef i'ysj F?‘ié?#éd‘sb@s f %ﬁgaa} ?%r%qcp%:%t(g’ Vi zat i on
and t he secoppermrezaleécium allowtAdCuiltungstendW )y, erpbdanune (Me).d8Si,ype of
Si 02 type. 10. Acoustic wave device according to one of the preceding

clainms, chdracterized in that it also conprises a decoupling |ayer situated
on the | ayer of second piezoelectric material and under the first netal

! ﬁyer 10 g 2% ?\ﬁods'ltrc veégwatetn@lewerdi@grt@@nacmh@hpﬁ@cddmg:bmm*s 10,
characterize e .decouplin er, is a

12. Acoust 'Zﬁgv'f‘atbagﬂc%?‘alcﬂ Hr§egl a&alég stoeng %9'3%@@? BQE@nPHaY?\at t he
decoupl i nginsaytet xtwpeh sies fisst Bietgllizatiormpand tthe: stoord piezoelectric material,
| of low temperature oxide type of SiO; type.

15 10. Acoustic wave device according to one of the preceding
claims, characterized in that it also comprises a decoupling layer situated on
the layer of second piezoelectric material and under the first metal layer.

11. Acoustic wave device according to Claim 10, characterized in
20 that the decoupling layer is a layer of air. '

12. Acoustic wave device according to Claim 10, characterized in
that the decoupling layer comprises a Bragg array structure.

25 13. Surface wave device according to Claim 12, characterized in
that the Bragg array comprises an alternation of layers of tungsten (W) and of
silica (SiOy). '

14. Method for fabricating an acoustic wave device comprising at

30 least one surface acoustic wave (SAW) fitter and one bulk acoustic wave

(BAW) filter according to one of Claims 1 to 13, characterized in that it
comprises the following steps:

- the formation of a stack comprising at least one layer of second

piezoelectric material (Piez02), a first metallization layer (M1) and a layer of a

35 first monocrystalline piezoelectric material (Piez01) comprising the application



. 2513. Surface wave device according to Caim12, characterized in that the
Bragg array conprises an alternation of |ayers of tungsten (W and of
silica (Si02). 14. Method for fabricating an acoustic wave device
conprising at 30 | east one surface acoustic wave (SAW filter and one bul k
acoustic wave (BAW filter according t® one of ains 1 to 13,
characterized in that it conprises the followi ng steps: - the formation of
a stack conprising at | east one | ayer of second piezoelectric materi al

(Pi0202), 6 td hydPbRNHZAbEODL MOl @903 bt @ptmdifist
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pi ezoel ectric nateri Met hod for fabricatin an
acousti c wevdacRaceustisvayvelfiltey inepreprtingithe serand Piezoerdrs matedal-  he
appl i cafpi on of the layer of first piezoelectric material (Piez0) associated

KRS TS A M S e o g e i
pi ezoel ect Claimmet&r ichbragterdided ain that the application of the layer of first
piezoelectric. material (Piez01) associated with the first metallization layer (M)
on the layer of second piezoelectric material (Pigz02) comprises:

15 - the definition of a thin layer of first piezoelectric material within a
substrate of first piezoelectric material comprising a top layer of first
metallization defining a first assembly;

- the assembly of said first assembly comprising said thin layer of
first piezoelectric material defined within a substrate of first piezoelectric

20 material on the first metallization side on the second piezoelectric material;

- the separation of said substrate of first piezoelectric material from
said thin layer of first piezoelectric material.

16. Method for fabricating an acoustic wave device according to
25 Claim 15, characterized in that the definition of the thin layer of first
piezoelectric material comprises the following steps: '

- the metallization of a substrate comprising, at least on the
surface, the first piezoelectric material;
30 - the implantation of ions in said substrate to create, in the first
piezoelectric material, a buried fragile area defining the thin layer of first
piezoelectric material.



. substrate of first piezoelectric material conprising a top layer of first
netallization defining a first assenbly; - the assenbly of said
first assenbly conprising said thin | ayer of first piezoelectric material
defined within a substrate of first piezoelectric 20 materi-al on the first

netal lization side on the second pi ezo¥ ectric material ; - the
separation of said substrate of first piezoelectric materlal fromsaid thin
| ayer of first piezoelectric material. 16. Met hod for

fabricating an acox{lfon Owﬁoéd@éhggﬁ 'g(-i%ﬂrg# IEqNg\% ge@fc? dorGiRgr@ct eri zed

in that the defini |rst plt ezoelectric terlal
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conpri si Ngpvdthabh Sd/bhge , the first piezoelectric rraterlal, 30-
t he i npl ant)étlgn g(?*sf ons !nn E%hhc!l substrate to create, in the first

pi ezoel ectric material, a buried fragile area defining the thin layer of
C first psezoel ectrits, rrntre&idqaror fabﬂcatmg an acouklic Wavddeévicer adahdingatol ng an

acoustic e alml characteriz ' the ion
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tio
19. Method for fabri‘cating an acou evi ce according t %l ai m 14,
char act er i gtaimi 14, h&hataféefﬂﬂﬁi iiBathain the ?ﬁ@"qaé‘%'r obs the r|§Ver10°f first

pi ezoelsgct bieﬁoal%bﬁrd ﬁqlatérFéu eRrRl.)) é’és%@,‘fdté@ witnMHehfutshme‘tmr@éudmra@b} (Mat i on
| ayer (M )onnhe c,material (Piez02)

P ¥ seconld E F
conpri ses: ayer o secaorgd( RISZEpIeqES qr\% aezpa)rcé’f“%'lfﬁét rate conprising at
| east one | ayer of- &i step ¢of ags@hbliig iacfirshtstibstrhtec ovrmpeiding ot least @mel ayer of

first met a‘alyie%a&j Cﬁ}sw 6&&18&%8”%é’éﬁéloeéo%&éd CwitRt §" ltc% %S}gr of first
metallization with a second piezoelectric material and
15 v -a step of thinning the first substrate by lapping/polishing so as to
define a thin layer of first piezoelectric material.

20. Method for fabricating an acoustic wave device according to
~ one of Claims 15 to 19, characterized in that the assembly is performed by
20 molecular bonding.

21. Method for fabric'ating an acoustic wave device according to
one of Claims 15 to 20, characterized in that the first assembly comprises a
first bonding layer, the second piezoelectric material being covered with a
25 second bonding layer.

22. Method for fabricating an acoustic wave device according to
Claim 21, characterized in that the first assembly comprises a decoupling
layer. '
30
23. Method for fabricating an acoustic wave device according to
one of 14 to 22, characterized in that the layer of second piezoelectric
material (Pigz02) consists of the superficial portion of a bulk substrate of
second piezoelectric material. '
35



. 15- a step of thinning the first substrate by | apping/polishing so as to
define a thin layer of first piezoelectric material. ' 20.

Met hod for fabricating an acoustic wave device according to one of Cains
15 to 19, characterized in that the assenbly is perfornmed by 20 nol ecul ar
bondi ng. 21. Method for fatfl cati ng an acoustic wave device
according to one of Clains 15 to 20, characterized in that the first
assenbly conprises a first bonding |ayer, the second piezoelectric nmateri al

bei ng covered w th)a gRyRRERY} aBﬂEQir‘gggaha%ﬂusti%Ow%/e device%cd}@hg% for

fabricating an acoustic wave device cor di ng aim 21, charaCterized in
that the fonepf Glaimenl4 tacdppihasacterzed vt theylayay ef seeand piezoelectric 3.
Method T or me@Hdl GPLLLODIsPdefssedl capiled BF GpRExAer Wiale-rhourted &f al4 to
22, characterized I'n that the |layer of second piezoelectric materi al
(Plez02) CHRSIER: of the superficial portion of a bulk substrate of second
pi ezoel ectric material. 20 24. Method for fabricating an
acoustic wave device according to one of Clains 14 to 23, characterized in
-that the | ayer of second piezoelectric material (Piez02) is deposited or
applied by epitaxy or surface-nounted on a substrate.



