1 2 JAN 2005 - 1 ACQUSTIC WAVE DEVI CE COVPRI SI NG DOVAI NS OF ALTERNATI NG
PCOLARI ZATION The field of the invention is that of acoustic wave 1529§¥?@?s
and especially the field of surface wave transducers able to operate a

very high frequencies of the order of_§gygyal gi gahertz. Conventionally,
transducers are manufactured at the 10 present tine using conb structures
based on interdigitated el ectrodes, using structures consisting of two

four or eightAebesTIOdEBvEeDEWEQEI§ﬁyPﬁISé§Gr€§ﬂ6ﬁH$n8FtbL?ﬁBNgEHFFaI

operating frequency of the transdgggﬁRIgg@gaging on the intended
applications. In 15 all these transducer, the generally used ratio of the

area of the netallized surfaces on the substrate to the area of the free

surfaces is i cal |l y.betwe 0,25, A1 /0. 79. 2R tA pewtlassief waaasducers
has neverthe&égs b dtg’tE I?@%tfga%esecare so-cal |l ed snall-%ag transducers
in whichst heehiieessurhace dspamiral iml 1080 B:e1® obf ai RUE EAES sl Est
possi bl e di stance bet ween,t iye;eleetyodesn Thegadnabeages of
this type 25r§F€§PFFGﬁIEﬁgﬁ$£%$ that it ?s poééible | ar gest possi bl e

el ectrode wi dtlas greterob it ¢ eveamsldgdarahestiZai n the period with phenonena.

greatly reduced inter-electrode reflection The drawback 30 technol ogi cal
35 with these structures stens

Conventionally, transducers are manufactured at the

10 present time using comb structures based on
interdigitated electrodes, using structures consisting
of two, Ffour or eight electrodes per wavelength A, A
corresponding to the central operating frequency of the
rransducer, depending on the intended applications.rln

15 all these transduces, the generally used ratio of the
area of the metallized surfaces on the substrate to the
area of the free surfaces is typically between 0.25 and
0.75.

50 A new class of transducers has nevertheless come to
light. These are so-called small-gap transducers in
which the free surface is very small so as to obtain
the smallest possible distance between Ewo consecutive
electrodes. The advantages of this type of transducer

25 stem from the fact that it is possible to obtain the
largest possible electrode widths per period with

greatly reduced inter-electrode reflection phenomena.

The drawback with these structures stems from the
30 technological difficulties. As an example, for a
transducer operating at 1.6 GHz, electrodes of A/2,
i.e. 1.5 pm, in width must be separated by a distance
of the order of a few hundred angstréms, which requires
very tricky technology.
35
Moreover, when power 1s sent into electrodes very
closely spaced apart, the constituent metal of said
electrodes, in this case aluminum (most often used),

converts energy into heat and has a tendency to creep,
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conti nuous el ectrodes nade of a polarization-inverting ferroelectric
material . More specifically, the subject of the invention is an 10
acousti c wavelBeVPedScSHFESs iRy PUsayeiokteter r'okt ebbveet hatepkabided a

substrate,s chahad@dized: kadtdhaketheel ayeri ol el eelric

hal. [1es
between a first el ectrode which is deposited on the surface g?E?EQ%S

substrate or P&98 corfdtitudnt PRERrdfZals ahe S{Rsting e afEracsbeohdic
el ectrode andmhbethat .the I|ayer of ferromagnetic material conprises

positive first polarization domains and negative second polarization
domai ns. 20 According to a first variant, the second el ectrode is

deposi ted on mbeel ayer idfi Jarinonagnet saoFater il . chACGoR@inRg oh0 B sgeond
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ferrcocelectric material and a substrate, characterized
in that the laysr of ferroelectric material lies
between a £first electrode which is deposited on the
surface of the substrate or is a constituent part of
the substrate and a second electrode and in that the
layer of ferromagnetic material comprises positive
first polarization domains and negative second

polarization domains.

According to a first wvariant, the second electrode 1is
depcsited on the layer of ferromagnetic material.
According to a second variant, the second electrode is
supported by a cover, s0 as to create a space between
said second electrode and the layver of ferrocelectric
material and thereby increase the propagation
characteristics of the surface waves, which are less
constrained because of no contact  between the

ferrovelectric material and the upper electrode.

According to a variant of the invention, the layer of
ferroelectric material may also comprise nonpolarized
domains which can introduce phase elements in order to
influence the directionality of the acoustic waves
propagating in the layer of ferroelectric material, as

will be explained later.

According to a variant of the invention, the acoustic
wave device comprises a series of linear domains of

positive, negative or zero polarization.

a.cover, so as to create a



25 material and thereby increase the propagation characteristics of the
surface waves, which are |ess constrained because of no contact beg ew
the ferroelectric material and the upper el ectrode. 30 According i %@ N 2003
variant of the invention, the |ayer of ferroelectric material nmay al so
conprise nonpol ari zed donalns whi ch can 1ntroduce phase el enents in order
to influence the directionality of the acoustic waves propagating in the
| ayer of ferroelectric material, as 35 will be explained |ater. According
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di stributed in,t ort hogonal ectpons ich favors conbln tions of

i nterference Hgﬁ§§en ?5t|8 ééegélgﬂﬁ aPFows 3 =t $1onal 85@?88 of
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an equation obtrhetuype.y = f(x) where f is a real function. 15 According
to a variant of the invention, the spatial polarization distribution in
the plane of the |aver of ferroelectric nmaterial follows a geonetrical |aw
so that the Reserfiing pol ati rYed iowmf azle thedéhiveadiby . .t whhe pacameteérs y

and x, f p@'nga@ereééviH@Ct&Qﬂprnggheainyﬁggédjndﬂelle@%cg?BQeC|§ﬁ5Eg

under st ood and” further advanta es will beconme apparent on reading
descri ption whBlER2ES| Lewsie TG Rﬁﬁ/Rﬁf@ﬂﬁﬂﬁﬁﬁtYr@Pde&aﬁﬁFéSmedgfrom

t he ?ppended Ehgw@sad foahigsh: B8 tﬁeguge lrikb usfrates sa progessehor
creating
function.

15 According to a variant of the invention, the spatial
polarization distribution in the plane of the layer of
ferroelectric material follows a geometrical law so
that the resulting polarized surface is defined by two
parameters vy and x, £ being a real function.

20
The invention will be more clearly understood and
further advantages will become apparent on reading the
description which follows, given by way of nonlimiting
example, and from the appended figures in which:

25 - figure 1 1illustrates a process for creating
positive polarization domains and negative
polarization domains for a surface wave device
according te the invention;

- figure 2 1llustrates a first example of a

30 surface wave device accerding to the invention;

- figure 3 illustrates an example of a device
according to the invention having nonpolarized
domains;

- figure 4 illustrates an interdigitated

35 electrode architecture according to the prior art
known for creating an apodization function;

- figure 5 illustrates an example of a form of
electrodes used in the invention to produce an

apodization function; and
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surface wave device according to the invention; -- figure 2 illu

first exanple of a 30 surface wave device according to the invention; -
figure 3 illustrates an exanple of a device according to the invention
havi ng nonpol ari zed domains; - figure 4 flTustrates an interdigitated 35
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2 JAN 2005 - - Egﬁﬁe %% é§)£ Ss%%o%dsﬁg%ﬂélg 8?t§° %&églmave
devi ce using a secdisd neltectry mmmmuks it ]Jayeaordfaﬁex\mdeﬂdchﬁ:ﬂcayer of
ferroelectric material-; .8 In general, the invention provides an acoustic
wave device using a layer of ferroelectrlc material in which domains of

alternating polarizations are produced. 10 Specifically, it has been

proposed to creatg.},9cally ol ar] Jﬁﬂpahgﬁv§8gstoI?e%egust;{gg:%hlS ki nd

of local polarization in order to functio ize make VS he
el ect r oacoust FEVAELEparstings aoflawrr @%s@err@glaetex¢ama5@rasltmnnahubacture

acoustic wavegdaadeV 68s Mh-Gh -ar;t %dmﬁ%%%ii ﬁ?ﬁﬁl&% é%bﬁ%% means of a

ferroelectric material on any type of ne strate -or netallized
surface thanks to a local electric polarlzatlon. 20 To do this, a layer of

ferroel ectgi CSEB@E:QEI:.@EDE/ conveptd opakhy gy iiced op the s f aSEanlya
nmet al substrat or, ogy ge surface gf a netallized substrate Typi cal |y,

this may be aﬁ? AORGE aPftRa, an to benefit from this kin of
local polarization in order to functicnalize, or make

periodic, the electroacoustic properties of the
resulting material so as to manufacture acoustic wave
15 devices which are piezoelectrically excited by means of
a ferroelectric material on any type of metal substrate
or metallized surface thanks to a local electric

polarization.

20 To do this, a layer of ferroelectric material 1is
conventionally produced on the surface of a metal
subpstrate or on the surface of a metallized substrate.
Typically, this may be any monocrystalline,
polycrystalline or multicrystalline ferrcelectric

25 material, for example lead titanium zirconium oxide
(PZT), LiNbO;, LiTa0; or else KNbOj. Typically, the layer
may have a thickness of less than about 10 pum. The
material (prepolarized or not) is then subjected
locally to a large electric field, especially by means

30 of a metal electrode in the form of a tip or apex, or
one in which the geometry has been made according to

the desired local polarization profile.

The purpose of this operation is to exceed the coercive
35 field of the material for a sufficient time, greater
than the minimum specific polarization time of the
material. In this way, the molecular dipoles of the
ferroelectric material are durably aligned so as to

obtain a controlled piezoelectric polarization. This 1is
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electric field, especially by neans 30 of> a metal electrode in the form of
a tip or apex, or one in which the geonetry has been made according to

the desired | beakupel ahiezatdlet iprofdfl echelhel pirrposer of1d htsuopeppliier is to
exceed the coercive. 35 field of _the terial for a sufficient tine,
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| ayer C. W w |l now describe this process in the case of a PZT 15 oxide
| ayer. Typi caPhyfacReofi estsudlsdaeds GRMRr<st o Pl ot i hind T i e Aarbrrael oy

capabl e of w ghstandi nogpthe ndePesatdr 88pd o1t or oguei Ng,dhec PZT ceramc
(tenperatures greater than about 500C), is produced on a substrate

conposed of a material of the type 20 consisting of silicon, sapphire,
glass, etc. The RLT1 lmyerddscprmdueceds byrdeposi thornef dale sputiepizmg or

15 oxide layer. Typically, the first electrode, made of a
placinum/titanium alloy capable of withstanding the
temperatures for producing the PZT ceramic
(temperatures greater than about 500°C), is produced on
a substrate composed of a material of the type

20 consisting of silicon, sapphire, glass, etc. The PZT
layer 1s produced by deposition of the sputtering or
sol-gel type so as to obtain a laver having a thickness
of the order of a few microns. A tip is then used, such
as those used for near-field microscopes of the atomic

25 force microscope type in which a ¢tip 1s brought
sufficiently <c¢lose to the specimen so as to be
sensitive to the van der Waals' forces (AFM) or of the
tunnel microscope type 1in which a tip 1is brought
sufficiently c¢lose to the specimen to allow electrons

30 to transfer from the specimen to the tip by an electron
tunneling effect (STM). By applying a pctential to the
tip, the expected forced polarization is obtained in a
precise and reproducible manner. For very thin PZT
layers, of the order of 500 nm in thickness, potentials

35 of & to 12 V are enough to generate fields greater than
the coercive field. In practice, the size of the

domains thus created may be less than 130 nm.



sol-gel type so as to obtain a layer having a thickness of the order of a
few mcrons. Atipis then used, such as those used for near-field

mi croscopes of the atomic 25 force nicroscope type in which a tip 12 JAN 2003
brought sufficiently close to the specinen so as to be sensitive to the
van der Waals' forces (AFM or of the +tunnel mcroscope type in which a
tipis brought sufficiently close to the specinen to allow electrons 30 to
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(STM. By applying a potential tot tip, the expected fo
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2 JAN 200% - 6nel hhdteossibbeitio apphy bhe RIRGRITID 18, r88iPP=Pnggr cat er
or lesser wdth achnding,t%%t%e fineneé% of +the tip.lﬁﬁ ?%e cgseng? PZT,

the spatial re88l G of L2% hB2doraPrh CRver $1%orP Hependsrdrre@d ya ohethe

size of 5 thengBBeeHalnHAdbedd) Layebs dAQROSHEEL- by rSpYLLE! i, nmt hg grain
si ze may typlcallgﬁbe of the,orde% of, a few hundred nanoneters and of the

order of about"BOCAAFI R ORE1EssEPSE1gRS Y SBEarReaIBy PRECESS-gel

process. 10 For applications in the field of surface wave transducers, it

is thus qg§si | e to _produce. struct.ures mﬁt%.dqgﬁin Lnversion with a pitch
of the order df*a FEW HuAdtES nandhet 7S, and ther®f or § HEATE ur ¥8VFery
sui tabl e for brghstineguencyitappd i chAtsopsssibils it® Irdbkesiserraccardsng to

the invention,.the pitch of the .qgrati.ng is of the qrder_ of _t.he acoustic
wnvel ongth. i HAE B PiniB8s SO 2 BhrtR® oonrthe mar PR B0F1S
di vi di ng t he phasdwelmsit paobmehersavearsy therpitrd ot rudieimgratiragy | n

the case of conyenthanale SrfRes, BYeR0nd5Yi 6B3a s LRI Ghat i nonpid chused s
generally equal to
15 because, according to the inventicn, the pitch of the
grating is of the order of the acoustic wavelength. The
firequency is obtained to a first approximation by
dividing the phase velocity of the wave by the pitch of
the grating. In the case of conventional surface wave

20 devices, the grating pitch used is generally equal to

one half of the acoustic wavelength.

The acoustic wave devices according to the invention,
using polarization inversion in a ferroelectric

25 material, may advantageously be surface wave devices.

This is because, by covering the layer of ferroelectric
material with a second electrode, the structure thus
produced may be excited dynamically.
30
By alternating the positive polarization and negative
polarization domains, the matter within the layer of
ferromagnetic material undergoes alternating extensions
and compression so as to generate constructive acoustic
35 interference, preferably propagating in the plane of
the layer (and thus having a guide function) rather
than in the wvolume. This 1s Dbecause the speed of
propagation of guided elastic waves ir the layer 1is

less than the speed of propagation of elastic waves 1in



one half of the acoustic wavel ength. The acoustic wave devices accqqimwnmy
the invention, wusing polarization inversion in a ferroelectric 25

mat eri al, may advant ageously be surface wave devices. This is because, by
covering the |ayer of ferroelectric material with a second el ectrode, the
structure thus produced nmay - -be excited dyram cally. 30 By alternating the
positive polarization and negative polarization domains, the matter within

the layer of ﬁ@rggg@ggg@ (@ rmfggns unsqleor“gcpeg al g{%%@gtl ncgfeexte SI ons and

conpression so as to enerat ructlve acoustT e r fer'ence
preferably[wqgggﬁdlm@ to the pharetaebn.t bembayennGand stuilnss deehd rg), aaguide
function) rat than ey . T, e t e

propagati on J’f gw dgdgefl gs%gl};%evv\l/géves C r%lée#fa? ﬁ§H§§ ets}grfsﬁ:ancgqrﬁgl%%eed of
propagati on d¥: ehastizeymvés domaLns JNN 2@08! - a7 SEECITE’-CESUBQIEICM@C].GFI Gure 2
shows an %Xafﬁégﬁ‘oﬁc@dd@ﬂ' Effi Qﬁ?%éb”gft theh§ag@fe'@,’“ CHH ’%)Jddéié‘éﬂl
substrate S, a” | ayer erroelectric materi haV|ng iTs onai ns

and second dcﬁ?ﬁ?h%awonaﬁékangem%l Br't re@elSEX aéposﬁ]teefctmdet:stmt»surface

of the layer £athg eleetrigal excidaliondakiing phacg.py geans of,the
el ectrodes El anrdE%EZ It is therefore pg%m ble to deflﬁe %n ?ﬂ% éLtlflréface

of the substratefa3siagl Bher 8HBAGERFS RhiScRIAEs CrawEMCSgef iiddh has

characteristiL agaittaneenedseddtakd Soniinat i gt Ednof her tansdugers of
t he sane bype (,but whose central frequency is different) so as to produce

lattice 1t &rEUorNd aefer Wit ePSnesy 'ér%%S%CDJa%f i%e &R np¥Ret ram@Yucer

and an out put(guansgdeer d5nAeg0r dmgnidend i Ssi rwmw@n@pm‘s@tasl teds
possible to EgLr%guce transducH,:J@]n functi ons very i.rectly, all

transducers t HGfadedhp it R specitPRCAE CoHTe pofi 88‘5@f the
domai ns D1 antkfhé Sai hompegut vahedtce?0ah® dheopeshod: bety@eneel ect rodes
of the sane polarity
15 According to this inventive concept, 1t is possible to
produce transduction functions very directly, allowing

transducers to be made up with given specifications.

The period of the domains_Dl and D; is then equivalent
20 to the period between electrodes of the same polarity

within the interdigitated structures of the prior art.

In particular, it is possible to influence the
directionality of the surface acoustic waves by

25 creating, from the polarization standpoint, neutral
elements which modify the phase of the waves locally
disturbing the pitch of the alternating domains, as
illustrated in figure 3. This is because by locally
creating a disturbance (domain D;) in the alternating

30 distribution of positive polarization domains (D;) and
negative polarization domains (D;), the propagation of
the surface acoustic waves is disturbed
nonsymmetrically, privileging one direction rather than
the other.

35
It is also possible to produce surface wave devices
with highly wavelength-selective filtering functions

more simply than in the prior art.
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functions by the ove IaRpi ré% glf CO%% interdigi t at eﬂ el ectlfodes, as
illustrated A 17guPe Z1°5°FRESSar ithhI@S PRt e3BAYS tRECoFertdpCtefdt h of
two adj acento®l et otgse W -hadnbeen showws t hatverf usekiepn foftdhengype y

= sinx/x allogrs a_very stgep f!zltgri ng function to be obtained. 10 In
general, the %%% 32%7 bR ﬁng? oh g?rows anplitude nodul ation of the

el astic wave transm ssion in such a way that the pul se response of a

St hact it ghavifagkil - ARPORd LERNSAUCALS, ARG Hodhbehole ange) Zechand «he

ot her is not €S Have an ‘acousti ¢ aperture at I5 Teastequal 1o the
| ar gest apertip@ubitihe afodilredelesabsdwere) ,tdvassmars d ident Loalsufadr it o t he

apodi zation jfancthgn. Jf. the) spathal apadigatd op. Lg-thl-angular. 4§ of o
exanpl e, by exciting the systemwth a Dirac function a_ signal 71s received
which is tri @Rpeaedovepnsdwsers, one of which is apodized and the

other is not (but does have an acoustic aperture at
15 least eqgual to the largest aperture of the apodized
transducer), has an identical form to the apodization
function. If the spatial apodization is triangular for
example, by exciting the system with a Dirac function a
signal is received which is triangular over time.
20
It i3 also pogsible 1in spontansously unpolarized
materials (for example thin-film PZT) to create the
apodization function directly during the local
polarization operation, by producing longer or shorter
25 linear domains so as to reconstruct the desired

function.

According to the invention, it i1s possible to simulate
this type o©f overlap by the geometry of one of the
30 electrodes of the acoustic wave device, as illustrated

in figure 5.

In the first example of a device according to the
invention, illustrated in figure 3, the second

35 electrode is produced on the surface of the

ferroelectric material.

Figure 6 describes a second example of a surface wave

device according to the invention, in which an



20 It is also possible in spontaneously unpolarized materials (for exanple
thin-filmPZT) to create the apodization function directly during the

| ocal polarization operation, by producing |onger or shorter 25 | # dekN 2009
domains so as to reconstruct the desired function According to the
invention, it is possible to sinulate -this type of overlap by the geonetry
of one of the 30 el ectrodes of the acoustic wave device, as illustrated in

figure 5. In the; firsthexamle-ofc qg%%ﬁﬁta dipg.LQ tﬁﬁan%%%f“&hgn’

illustrated in figure 3, the second 35 el ectrode Is produce he 'surface
of the ferro#PRefri cifmterddd . FhguretBededenidies afsechadresdapteiof a

surface wave jdeyicg1acegrgdhngntie, t Beei BYERLLQR: ED f@igu%garéea #QN 2005 -
9 excitation is created w thout any contact between the ~‘upper e cfrode
and the | averc®fe¥eltloeFEEFANE Pt &fical SUTBt R € hiS, ThPickddtrodehE2 s

support edsby i &eNeEsClofr e8hi By b t heysuhstrate ShahyPiehlY, &8¢
t hi ckness of this gap may be | ess than about twenty mcrons. Electric

—

field |ines areCsPRFt PrBSEREChHEFREEN LIRS Sirectsritddds RITRF ¢hler @RBYRSHI t hi n

the ferroel eciwd Cel@RbHRs SEh rdeslfusturpreinas the fALIONENG -t ric
advant ages: 10 - the problens of the netallizations aging, at _|east at the

upper el ectrdteceht@lti mi Ped? as?ar eSCIHECprobl &S of pofer Whth3vaRd of
the nmetal |aypivamngdgéhose of acoustic |osses introduced by the thin-film

net al s. Wth an architecture in ich the ver can be renoved, it also
Pocames Blsel bie to rouereroLEnEnalnEEE: ot T eheio0s oo iaay oot

pol ari zati on domai hsaandathuse upper electrode, are limited, as are
the problems of power withstand of the metal
layers and those of acoustic losses introduced by

the thin-film metals.

With an architecture in which the cover can be removed,
it also becomes possible to reconfigure the positive,
negative or zero polarization domains and thus

reprogram the acoustic wave device.



reprogramthe acoustic wave device. 1 2 JAN 2005 - 10 CLAIMS 1. An
acoustic wave device conprising a |ayer of ferroelectric nmateri al %S%N%mﬂ
a substrate (S), 5 characterized in that the | ayer of ferroelectrlk
material lies between a first el ectrode éE@) which is deposited on the
surface of the substrate or is a constituent part of the-substrate and a
second electrode (E2) and in that the layer of 10 ferroelectric materi al
conprises positive first polarizati odL&oWai ns (Di) and negative second
pol ari zati on domains (D2) 2. The acoustic wave device as clainmed in claim
1, 15 characterized in that the second el ectrode is deposited on the
surface of the | ajer afoufercostad ridevitateer calnpr3sifhe acohsyén waf/ e

devi ce as cl ai ned ép 8' ?ra%ic aEggaqpt§E£zed(ﬁn that ng@%:gg§ a cover

(CL) resting on t subs sal d ‘cover Vi ng t e sec rode, so
as to create a spah@rbetmenedsamd skezondhel ebay@deoénohfeheoéh@rcetrbcf

ferroelectric.nat %%3%%3553§ESTQ%tagrka%efﬂ%‘%(%1ﬁ(§%5§5 e Sd%h%W1C|a'm

3, characterize . fhe cover "can be renove rate 30
5. The acoustic waveddpesteedsconl &hpredurfiagre off thel sustrate 4r is

characterized in éh%%ns% %%gpklﬁgﬁacugpokgrugﬁ%gg%éﬁ%dggﬁegsé % $0 as to

influence the directivit oustic waves acoustic wave
devi ce as clalnedelﬁCbnedef cFai nsandt o By chdwact etheed lavehat ¢f

d d d
ggrrnglr'n sggp @ g/e;N' ggﬁgéetg@em OB 051 favi ng S 18t doiml nis; ,ande secon

polarization domains {D1) and negative second

polarization domains (D;).

2. The acoustic wave device as claimed in claim 1,
15 characterized in that the second electrode 1is
deposited on the surface of the layer of

ferroelectric material.

3. The acoustic wave device as claimed in claim 1,

20 characterized in that it includes a cover (CL)
resting on the substrate, said cover having the

second electrode, so as to create a space between

said second electrode and the layer of

ferroelectric material.

25
4. The surface wave device as c¢laimed in claim 3,
characterized in that the cover can be removed
from the substrate.

30 5. The acoustic wave device as claimed 1in one of
claims 1 to 4, characterized in that it comprises
unpolarized third domains (Dy) so as to influence
the directivity of the acoustic waves.

35 6. The acoustic wave device as claimed 1in one of

claims 1 to 5, characterized in that it comprises
a series of linear domains having first domains

and second domzains.



- 11 7. The acoustic wave device as clained in claim®6, characterized in
that the series of linear domains furthernore includes unpolarized
domains. 5 8. The acoustic wave device as clained in one of clains1i~M82@ﬁ
characterized in that it conprises a matrix arrangenent of first domains
and of second dommins. 10 9. The acouStit Wwave device as claimed in claim
8, <characterized in that it furthernore includes wunpolarized domains. 10.
The acoustic nwave de¥i c&AS Clai wedei Merie0fas 1zlaliake® Int e Qim -,
characterized in thgt t he ferrgeLecEéi% material is hpﬁf,titan'un1zirconium
oxi de. 11. The acoGSfFechaveza8vi-te “a8 “cIFFmEF i ScICa m MFar Jgemalns
characterized in thatcthBembrestineledésodapbbanizpf aflenaphsi t ani um al | oy.
12. The acoustic wave device as clainmed in one of the preceding clains,
characterized in that the 25 substrate is nade of silicon. 13. The
acousti c Wwavesdevi Treasachadinbed iwavenedef/ithe aPpr ededimegl clia nene of
characterized in tg§5i%gels%%pgg glectrode; is . mde of aluymnum 30 14. The
acoustic wave devi ce“aS claied i n~one of ¢l Al nE 16 o] - CAAYAtPEPi zed
in that it conprisgesmatrirastroaegehectrode whoset suldmeenss adéfioéd by
two paraneters y aggcén§a35$%¥ﬁgg an 35 equation of the type y = ftx) where
f is areal function. "15. € acoustic wave device as clained in one of
claims 10 to 13, characterized in that the spatial 1 2 JAN 2005 - 12
pol ar | Zat,0n 9'. st Hfggt 'a%d&ﬂéqewgbén%ie‘?/ficteheas layenmel farrealaetr BC
material follows a

characterized in that it furthermore includes

unpolarized domains.

10. The acoustic wave device as claimed in one of
15 claims 1 to 9, characterized in that the

ferrcelectric material is lead titanium zirconium

oxide.
11. The acoustic wave device as claimed in claim 10,
20 characterized 1in that the first electrode 1is a

platinum/titanium alloy.

12. The acoustic wave device as claimed in one of the
preceding claims, characterized in that the

25 substrate is made of silicon.
13. The acoustic wave device as claimed in one of the

preceding claims, characterized in that the second

electrode is made of aluminum.

30
14. The acoustic wave device as claimed in one of
claims 10 to 13, <characterized in that 1t
comprises at least one electrode whose surface is
defined by two parameters y and x satisfying an
35 equation of the type y = f(x) where f 1s a real
function.
15. The acoustic wave device as c¢laimed in one of

claims 10 to 13, characterized in that the spatial



geonetrical law so that the resulting polarized surface is defined by two
paraneters y and x 5 satisfying an equation of the type y = f(x) whé&iZeJANF2005
being a real function. 16. A process for manufacturing a surface wave
device as clained in one of clains 1 to %5, characterized 10 in that it
conprises the follow ng steps: - produét% n"of a layer of ferroelectric
material on the surface of a substrate having a first electrode; -
formation in the |ayéarokatéonoetfiestributibnmaieri aheofppaseti w€ ante

negative pol ari zat i domakns .hg: an el ric.fie reater _ than
the coercive fieIdigyefhenggrrog¥5€$$#%&9%ﬁ eri%%?éthélpolgg% y¥8f whi ch
deternines the digecineoniochlpolawi zatiohaof thre desmilnsngando28rized

production of a segg?ga§gep££oq§agﬂﬂg§i; tQ%O fgg&g%g%%ggic mat er,i al . 17.
c

The process for manufactlring an acoustic wave evice as clginsadinxclaim
16, charaéterized sat25fyvhay the espedricdrelEtt theletise pyoduckdbnwhbee

surface of the Iaygrbggn%eérgggfc%ﬁhgtagﬁeriaI. 18. The process for
manuf act uri ng an acousti¢ waveé device as clained in claim 16,

characterized in 30 that the second el ectrode is supported by a cover
fixed to the pybstyatescess for manufacturing a surface wave device

as claimed in one of claims 1 to 15, characterized
10 in that it comprises the following steps:
- production of a layer of ferrocelectric
material on the surface of a substrate having a
first electrode;
- formation in the layer of (ferrcelectric
15 material of positive and negative polarization
domains by applying an electric field greater
than the coercive field of the ferroelectric
material, the polarity of which determines the
direction of polarization of the domains; and
20 - production of a second electrode opposite the

ferroelectric material.

17. The process for manufacturing an acoustic wave
device as claimed in claim 16, characterized in
25 that the second electrode ig produced on the

surface of the laver of ferrocelectric material.

18. The process for manufacturing an acoustic wave
device as claimed in claim 16, characterized in
30 that the second electrode is supported by a cover

fixed to the substrate.



