~- 1 ACOUSTI C WAVE DEVI CE COVPRI SI NG DOVAI NS OF ALTE ARI ZATI ON
The.field of the invention is that of acoustic wave ml | d
.especially the field of surface wave transducers abl at very

“high frequencies of the order of several” gi gahertz. Conv&fist*onal |y,
transducers are manufactured at the 10 present tine usin

conb structures
“based on i ntgedugrrat WAVEl DEVICBeSOMBRISING: POMAINSS @orﬁmxw t wo,

four or eight electrodes per wavebgpgrRzATISN COrresponding to the central
operating frequency of the transducer, depending on the intended

applications. In 15 all these transduces, the generally used ratio of the
area of thepetallizgd ssurtaees reddiosubst retet t oft hacoastacofwate free
surfaces is typically between O, and_. 0. 73, A zew gl.ass. Of dL@psducers
has neved t hdleddseonitd q’sr%?ﬁl.gﬁlr%set Fe g(l)?ggl |_8§ small-gap’ transducers
in  which thefyericard anslé stoeoyesate| asovesyt bight fneauencigml Pest

possi bl e di stance between two conse Lye, electrodes. The advantages of
this type ofth& éjrfs‘%}'cecfte Vs‘?re‘—i(r:nl ﬁjb%é%%e@? act that it is possible to obtain
the |argest possible electrode widths per period with greatly reduced

inter-el ectrod ; ' phenoi®acedde frawhmakafbdtutddseast rtbeur es
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corresponding to the central operating frequency of the
transducer, depending on the intended applications. In
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 two consecutive
electrodes. The advantages of this type of transducer

95 atem 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 um, 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 1is 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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-closely spaced apart, the constituent netal of said electrodes, in this
case alum num (nost often used), converts energy into heat and has a
.tendency to creep, in this way possibly short-circuiting the various
“electrodes (in the case of Rayleigh wayes). To sol ve these various
‘probl ens, the invention provides 5 an acoustic wave devi ce having
“continuous el ectrodes made_of a. pol ar ion-inv tlng f.erroelectrjc
material . NBte Speti VR4l | §OSERRIEUbSESE tof HEfE Y %ﬁvé%tl%ﬁéls %f $Q%
acoustic\MBMEdﬁnudEscbnmrtaergaselagemawiei@hrmevgsﬂr|c material and a
substrate, characterized in that the layer of ferroelectric material lies
between a first electrode which is deEPS|ted on the surface of the
substrate @ isplveorseseusaripast Pypblsmshe theb iR ke RreBEYRT

el ectrogde apd %ohwlct hGavbaygdy e f %awa@gnaéhelﬂabagl ab160FPEESES
positive first polarization domains and negative seco arlzatlon

domai ns. 20"a&&or dPAg t & a fPPSRTVAREARE 1PH§r§é€8hd eE%E¥$% ctgic
deposited gpuitdeidnyer of ferromagnetic nmaterial. According to a second
vari ant, the second electrode is supported by a cover, so as to create a
space between said second electrode and the |ayer of ferroelectric 25
mat eri al amMbidespbyiifhcndige tiie psopagati of tUhar dovenitsbincsisfanhe

sur f ace. waves ich Iess tralggg_é e of, no:ﬁ%Q; ct phetween
t he ipr oear eclf%@lcgrra?‘ré’rgvival an %Ze upper ?ectr %30 AC or% ng to a
vari ant of fiserroelentibn, Hﬁh@rha@eranﬁ iieﬁﬂbétééﬁﬁlc HaREAFBErHA§dal so
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to influence the directionality of the acoustic mave%%bﬁagpa at| g in the
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surface of the substrate or 1is a constituent part of
15 the substrate and a second electrode and in that the
layer of ferromagnetic material comprises positive
first polarization domains and negative second

polarization domains.

20 According to a first variant, the second electrode is
deposited on the layer of ferromagnetic material.
According to a second variant, the second electrode is
supported by a cover, so as to create a space between
said second electrode and the layer of ferroelectric

25 material and thereby increase the propagation
characteristics of the surface waves, which are less
constrained because of no contact between the

ferroelectric material and the upper electrode.

30 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

35 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.



-According to a variant of the invention, the acoustic wave device
conprises a.series of linear domains of positive, negative or zero

-pol ari zation. According to another variant of the invention, the domains
~are distributed in two orthogonal dire@i-ons, which favors conbinations of
interference between 5 acoustic waves and all ows an additional degree of
"freedomin order to produce special transducer structures. According to a
variant of the invention, the acoustic 10 wave device conprises at | east
one el ect r cdlecohdsrgsutd acangshelef ivRsdiant t wf patmretiaventis x tet i sfyi ng

an equati ongQhathe taRe Jisciixhcvberig ftid dr@Agodancyigectidriccordi ng
to a variant_ of the invention, the spatial _ poJarization distribution in
the plane ofbtRR | £PFCTsT FIPPHRRELIRFC Rt ertBFeFbFYERESa S cal | aw
so that thgcoesuliti ngapekar haad allbase ha dabidiedobwnlt Waegiaeaneifers y

d x, f bej ‘ I, f tion. 20 The_ | ti i1 |
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descri pti onswhuchukekl.ows, given by way of nonlimting exanple, and from
t he appended figures in which: 25 - figure 1 illustrates a process for
creating positive polarization domains and negative polarization domains
for a surfabecaadénde/ice® YEESAANPE otPRe IKREH G, Thei @HMLLC
i 11 ust nat eswavki r gevesanplemst i des 30asuriawer wastte deslidxe Bedor Gititgsd 0 t he
I nvention; ggrfagggggedé¥fﬂgamﬂ¥3tﬁg”%%£§ﬁetér;|9u5%d x satisfying

an equation of the type y = f£(x) where £ is a real

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 y and x, f 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 illustrates a process for creating
positive polarization domains and negative
polarization domains for a surface wave device
according to the invention;

- figure 2 illustrates a first example of a

30 surface wave device according 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



-el ectrode known for - figure electrodes 3 illustrates an exanple of a
‘device’ to the invention having nonpolarized 4 illustrates an
interdigitated architecture according to the prior art creating an

“apodi zation function; 5 illustrates angexanple of a formof wused in the

i nvention to produce an apodi zation function; and - figure 6 illustrates a

"second exanpl e of . er L ce. usi el.ectrode which is
not in contact w tﬂfjt%kejf Zflelrf%}(%fej%?%gelaéc%?(gn&ré%ge{ra?gﬁ BE fL:ln general, the
i nventi on provi desrEArecRist i deviege ugepfce $Siargch elsrrede ferieR| ectric

material in whicyg Mrﬂsc&ité’éﬁ%ﬂ@ﬁiﬁﬁeppéf‘éfzéﬁi@8%::853@_63@5;9@!@03(1; 10
Specifically, it has peen proposed to create locally polarized domains and

to benefit from®Hi®ridhd of |ocal polarization in order to functionalize,
or makes periodic, the el ectroacoustic properties of the resulting
material sq as to naggfagkure.acoustic wave .15 devi ces mhig? ar

e
pi ezoel ect rittaliPeELcit el By HRGHEEHIT PHOFrCET e &Y i BERHPEHCal W3R any type
of netal substict easiomg net Abyezedfsfiefraoe lidvankis tnateedicchl iel wkichc

pol ari zati oy, 20 To do ' . ] ay ; e i rial is
conventi ona Iv%%F% dgéﬁhgﬁé??ééégfﬁé%%éﬁ%ggiﬁg%a%igségggﬁgfg'or on the
surface of a netallized substrate. Typically, this may be any

monocr ygt aldddie; fi&@iyf,r y§talhige ledubtbpbyahaldd nelaiioel seh1ig 25
material, for, exanple ]ead titanium zirconi um oxi de , .
polarized domains and to benefit from this kind of
local polarization in order to functionalize, 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
substrate or on the surface of a metallized substrate.
Typically, this may be any monocrystalline,
polycrystalline or multicrystalline ferroelectric

25 material, for example lead titanium zirconium oxide
(PZT), LiNbO3, LiTa0O; or else KNbO;. Typically, the layer
may have a thickness of less than about 10 um. ‘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 is



- (PZT), LiNbQ8, LiTa®3 or else KNoG3. Typically, the layer may have a

t hi ckness of | ess than about 10 m The material (prepolarized or not) is
.then subjected locally to a large electric field, especially by means 30
‘of a netal electrode in the formof a_tgp_or apex, or one in which the
geonetry has been nade according to the desired | ocal polarization
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el ectrical mﬁkﬁﬁﬁnCE 11fﬁ$nw&téslthﬂstpabeesbhE@rpkﬂ&&&iﬂgﬂp@seaiveg

positive fi ol 9 ma Y ' ation.
domai ns D2 £%§%é) é%%ﬁhg ﬁH%glaéggggﬁi gﬁ gﬁgodée %é86% e layer
C of ferroelpedtandizatimrer domagms h(i,i)zsue'Fufl@cef@l-r &mgatwgb@%zed with a

first el gctrofgFlacalihR %'%P@ﬁiﬁ' ied oppesi te sai dfei‘ﬁé(@le@trié Ve
w Il now describe this rocess |n t he case g1 a PZT _oxi de

Typical |y, @Ragiask %ﬂe%@?oﬂ%r ABBeObf 2a SUPSAATFT i IR éW+B§ Rapabl e
of withstandiingt heledergs agur s top pr adupiond tilmdX omesehte said
(tenperatur%%ugéf er than about 500C), is produced on 20 a substrate
conposed of etial of the type consisting of silicon, sapphire, glass,
etc. The PZT |ayer is produced by deposition of the sputtering or sol-gel

type so;8s @ QPi A Nngyl A¥EE RRY R%i& WU SKAESSin the case of a PZT

oxide layer. Typically, the first electrode, made of a
platinum/titanium alloy capable of withstanding the
temperatures for producing the PZT ceramic
(temperatures greater than about 500°C), is produced on
20 a substrate composed of a material of the type
consisting of silicon, sapphire, glass, etc. The PZT
layer is produced by deposition of the sputtering or
sol-gel type so as to obtain a layer having a thickness
of the order of a few microns. A tip is then used, such
25 as those used for near-field microscopes of the atomic
force microscope type in which a tip 1is brought
sufficiently close to the specimen so as to be
sensitive to the van der Waals' foxrces (AFM) or of the
tunnel microscope type in which a tip 1is brought
30 sufficiently close to the specimen to allow electrons
to transfer from the specimen to the tip by an electron
tunneling effect (STM). By applying a potential to the
tip, the expected forced polarization is obtained in a
precise and reproducible manner. For very thin PZT
35 layers, of the order of 500 nm in thickness, potentials
of 5 to 12 V are enough to generate fields greater than
the coercive field. 1In practice, the size of the

domains thus created may be less than 130 nm.



-of the order of a fewmcrons. Atip is then used, such 25 as those used
for . near-field mcroscopes of the atomc force mcroscope type in which a
tipis brought sufficiently close to the specinen so as to be sensitive
to the van der Waals' forces (AFM or of the tunnel m croscope type in
‘Which a tip is brought 30 suffrcrently close to the specinmen to allow
electrons to transfer fromthe specinen to the tip by an electro
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of about 6©hﬁm:r=1ﬁe pife gead@soPhfrdines M dffeF by 9e ROPSHEP - process. 10

For aglplrfatlonz in the field of surface wave transducers, it is thus
possi bl e to produce structures. versi on pi of the
order It aForew PR edt ﬁ%ﬂﬁrretjé}s mi]#1er e@or e%stru{éwtfgrggg ve‘&f/\pesur tabl e
for high- frtequamy:eerml |1:tatnen$hu"s?hrrm3@u15€ bee agp¥eduseEc oF o Het 2 6S¢ he
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the case of,.qonyanti gl SwiGHCe eayerdy dexppbscatbengral (MY itea used is
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15~ because, according to the 9%%%5 fg%“ﬂéﬁ@tgltch of the

grating is of the order of the acoustic wavelength. The
frequency 1s 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 1is 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 1layer 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 volume. This 1is because the speed of
propagation of guided elastic waves in the layer 1is
less than the speed of propagation of elastic waves in




-The acoustic wave devices according to the invention, using polarization
inversion in a ferroelectric 25 material, -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 may be
excited dynamcally. 30 By alternating the positive polarization and
"negative polarization donains, the tter wwthin the | ayer afev.lce
ferromagnethe makstraAtaundelgoee 2 tHME i AF SKEEMRTONS™ ahd “conpressi on so
as to ge”eéé‘ééraﬁﬂét 'tBCtth‘éfe i@&%m:'lﬁjom,3536mﬁzeir§m@n@e$11b59fetab5y a
propagating in the ape o t he | ayer t hayi g\ funct i on
rat her thg‘?ﬁy?ﬁ lchéyélo SFECSTRT &7 15 ﬁ‘gggggglt hmegvs%g%dgg%fgt glgg%g;ﬁon of)
gui ded el ast i endaveecbndt hdohaims . |2r8 tthafechddspeeEChF OPropayati on of

el asti ¢ VayEs oLl roa orl NSUHISAIL of | M6 012y5H085 ancexdmpiuriafala devi ce
accordi'ng tTo PR

€ i nvention, conprising a substrate S, | a C of
f erroel ect ekeifatdemnal taHaihgPLRFSt kagnlﬁ?ﬁ’éls ahn es@?@ﬁ&%?neﬁ ngl D2, and
a second elggtrade B2 5igepenciedore tpessiblacetof débihayern Cthee
electrical excitation.taki | ace by lLect es, Flysand E2.
It is ther EPEEECF0SS BiltF (PRRIETRE o PAd ey 3%%88 e?ﬁe%bst rate a
si ngl e tragsdugerl-adf thediascharnekkerdetiiged admdbeareest i £S&6ni t¥nce,

used in 10 comhi nat.i on we o) t ransiueet s Of dihechaneshype et whose
centrat? f r&Q rJr&?%lls?ndi %%Een‘%ﬁé}é as to produce lattice filters_or |adder
filters, orlbeltsewhosedetémerah iCARAISNCAhsdEcett BRAF SRt butSsut 2Er ahducer .

15 Accordi g&o%ctéﬂ $a1 PYEBt irve reerRcapt , 1hHdes Mussidde, tor prieduceo
transducti on functions very dire tl%]a aléov%n%u%%ﬁgnt?%%ﬁg&écgg_be made up
Wi th gi venSefdais idat it tﬁ?éqsﬁi‘fcf Bt 1Hé Gomar ns an i s then
equi valent 20 to the period between el ectrodes of the sane polarity
15 According to this inventive concept, it is possible to
produce transduction functions very directly, allowing

transducers to be made up with given specifications.

The period of the domains Di 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 Dby

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 Dbecause by 1locally
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
Tt is also possible to produce surface wave devices
with highly wavelength-selective filtering functions

more simply than in the prior art.



“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, fromthe polarization standpoint, neutral elenents which

-nodi fy the phase of the waves locally, disturbing the pitch of the
alternating domains, as illustrated i'n figure 3. This is because by

‘locally creating a disturbance (domain D3) in the alternating 30
di st ri but imni ofi pdsetavee potar PZaEleR SYFERTS (BY)S af?ﬂ’h%%%\twg%h a

pol ari zat %gigg}gor@g 354 D2);,¢ t he prepagat i praetitke surfaseabtdsati c waves
is distur i i i

nonsymmetri‘cal’ly, privil |n§ on&g%;nectio r%&%ﬁ%e han the
other. |t amodizatpersiBICEPRT odice f RUETWAVE FSi E&s Wi i ghly
wavel engt hr.sed £§1 4 Veatblit enleg rodret,i ans ibbuetsanply irhabigwrehd .pri or
art. This Is because, to produce surface wa ,CEH .1 £ hicgly
rej ect Pon, The V@ ﬁraﬁ??ﬁ%s?ﬁéﬁsﬁgﬁiiéﬁeggé di?%%?%ﬁ ?ﬁnctions by the
over | appi ngaphcentpkexctirotesdi ditt chas beest sbees Heh | pudPste®tin figure

4. 5 Th i | , j
< VaE'I t%?.ﬁegs %éspfye%e%tl%){]ﬁ? QY§bkar d eoggp ofrdayw fadjregdmig

el ectrodes® én-shown that a function the type y = sinx/x
al | ows a veuycsierptpi beepPiginf@ncti on to be obtained. 10 In general, the
apodi zation function allows anplitude nodulation of the elastic wave

tuo Gposed 19 dcer Shep Pt ART I | £ R55a bodt had Pha AR o ot -
(but does hawglamiadeoust i chapesliaste catwade | sasnsedeaiiono iheSHaPgest
oo 501 ohebT RS put Slealan ¥ et eon koo b
exanpl e, byperseti Myratrdugerem aReh of DVRAERf &ﬁct%ﬁ’falaze and the
other is not (but does have an acoustic aperture at
15 least equal 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 is also possible in spontaneously unpolarized
materials (for example thin-film P2ZT) to create the
apodization function directly during the local
polarization operation, by producing longer or shorter
95  linear domains so as to reconstruct the desired

function.

According to the invention, it is possible to simulate
this type of 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




“signal is received which is triangular over tine. 20 It is also possible in
spont aneously unpol arized materials (for .exanple thin-filmPZT) to create
the apodization function directly during the |ocal polarization
"operation, by producing longer or shordter 25 |inear domains so as to
reconstruct the desired function. According to the invention, it is
"possible to sinulate .this t €3 of . erlap o] of the 30
el ect r odesSBFIFAEL QR0 i %rﬁ% & ¥ XlOUtas i us?‘rtg?gg%é%m%%ureg% In the
first exanpppenf asebeviwvmiaccendi ngthe theyvéemnvewtt onferrpadeFardg in
figure 3, the.seaandrdSqgl ealcodepls cpeoduced @) thessupbacaaohyt be
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ferroel ecttTe° na eria gure escribes a second exanple of surface
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of the metabi/enabigess aging, at |east at the upper electrode, are limted,
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to reconfigure the peSbikMe of power withstand of the metal
layers and those of acoustic losses introduced by
the thin-film metals.
15
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.



" negative or zero polarization donmains and thus reprogramthe acoustic wave

device. --10 CLAIMS 1. An acoustic wave device conprising a | ayer of
ferroelectric material (C) and a substrate (S), 5 characterized in that the
N ayer of ferroelectric material lies.between a first electrode (El) 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 |ayer of 10
ferromagnetic material conprises po&fi# first polarization domains (D1)
and negative second pol ari zation domains (D2). 2. The acoustic wave device

as clainmed in claim1l, 5 characterized in that.the secon el ectr de is
deposi ted én th@nsuPFé?(’:‘ét&F t H8Veay8FVEFe f EPPBELEEPPI conat @Y PRI . ©5. The
acousti c wave dedri®ddseddndidresaiterdladi mM(@) &0 clear aubekcirace i (St hat it

i ncl ude}‘s):\I a cover h(aCLégctreeﬁsltzlencg on ttq,le éugﬁgr afga%,elsaloqf' Cpgf{ogfgbeglghe

second ectrodé€ o CT eate a Space betviee sai d second el ectrode
and the |ayer ofmatpﬁrelza)'lelbtewlbeh’ataérll al le§t4 ell‘?fé"—%%ﬁ?aé@l\/vaWElﬂéw ce as

claimed in claimg3, deﬁ&@{@&&%hzﬁﬂel But-faket b& e rs et bec s eppved from
the layer of ferroelectric materi coustl o \étave devi cg as
S

claimed in one & C%P%Fhﬁuﬁnf:op@rtch%\ga(??‘&r ]?‘Pt-t%a? 2 onpr Py
unpol ari zed thi r¢h sldméds (03),)so asdt o imf | udrede e di Aegteirvi t pfof the

acoustic waves. 35 6. The acoustigc d cl o) ft cl ai nB

1 to 5:%haract e%f’"z%‘?i“’i‘%?tf‘ﬁa? IPaE% %?seggﬁé]?%%és ﬁbg‘fpllkgar@ g(rgrai ns

having first domolesrization domalns (D;) and negative second
polarization domains (D).

2. The acoustic wave device as claimed in claim 1,
15 characterized in that the second electrode is
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
piezoelectric material.
25
4. The surface wave device as claimed in claim 3,
characterized in that the cover can be removed
from the layer of ferroelectric material.

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

the directivity of the acoustic waves.

35 6. The acoustic wave device as claimed in one of
claims 1 to 5, characterized in that it comprises
a series of linear domains having first domains

and second domains.



“and second domains. - 11 7. The acoustic wave device as clained in claim

6, .characterized in that the series of li.near domains furthernore

~includes unpol ari zed donai ns.

‘one of- clains 1 to 5, characterized-injthat it conprises a matrix

‘arrangenment of first domamins and of second domamins. 10 9. The acoustic

%ﬁﬁg igiQ%%% f%Q9{88t%%!ZS?aEHegh%HliElBE&tW?T”Dr?
In : e _ evice as claired in
one of 15 cl ai neharasctericiesr dat dthatedthe spaiesheff dinsdredonaimgat eri al

is lead titani Umegit¢tndPe PHARdekl unliel ACOUK] | Gopiies devi ce as cl ai med

wave deV|ce7qs c&%kne
unpol ari Ze

i ncl udes

in clam

platinunftitaniumalloy. 12. The acoustic wave device as clained in one of
the prezedigng chaieBaceligtaet exazed devidat dde c128medbstinat enks smde of

silicon.

10, 20

13. The

cl ai ns, characte

defined by two paraneters y and x satisfying an 35 equation of the type y

f(x) where f is a real function. 15. The acoustic wave device as cl ai ned

onal ns. acoustl ¢ wave

characterized in that the first electrode is a

5 8. The acoustic wave device as clained in

caqustic wave deyice as claiped ip one.of the recedi ng
FLZGES 1t Hat ot hEPEEASTET A5t TRAEDRS iade BFPS SRF num 30
14. The acousti c avavetdew caraxsngemarsd iaf onfelmdft olemasnd0 dwd 130f
characterized inggyyhdtdoﬂgyggises at | east one el ectrode whose surface is

in onepf ol.a meEnk) L6cd3cicharadd eabgedel md hatlatiheaspad | @l1aiml2s,

15

20

25

30

35

10.

11.

12.

13.

14.

15.

characterized in that it  furthermore includes

unpolarized domains.

The acoustic wave device as claimed in one of
claims 1 to 9, characterized in that the
ferroelectric material is lead titanium zirconium

oxide.

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

platinum/titanium alloy.

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

substrate is made of silicon.

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

electrode is made of aluminum.

The acoustic wave device as claimed in one of
claims 10 to 13, characterized in that it
comprises at least one electrode whose surface is
defined by two parameters y and x satisfying an
equation of the type y = f(x) where f 1is a real

function.

The acoustic wave device as claimed in one of

claims 10 to 13, characterized in that the spatial



-pol ari zation distribution in the plane of the I|ayer of ferroelectric
material follows a geonetrical |aw so that the resulting polarized
.surface is defined by two paraneters y and x, f 5 being a real function.
'16. A process for manufacturing a surfpce wave device as clained in one of
clainms 1 to 15, characterized in that it conprises the follow ng steps: 10
- production of a _|ayer of ferrpelegéric material on_the sur ace of a

the he

substrate havi n@A a7t A e YVt PUF R nat? on the Gy eP of
Ler r oe: ectric Im}tﬁfr al of poRditoE] et hegatmaeepbhari zAdlbaws1l5 donai ns

y applying an electric. fiel reater t t Leive, fi t he
ferroelectric Iﬁﬁ%ﬁ?%ﬂ%c? eqﬁb a?%tyto tmﬁ?% ggfggﬁfﬁ S ?ﬁ%gkgfgébtion of
pol ari zati on of sihefaivemiis; Qeflinedr bluctionpatamesersndy eBBet rode fopposite

the fegroelectnig materialy dfncdfignprocess for manufacturing an acoustic
wave device as claimned in claim 16, characterized in that the second

el ectrode is produced on the 25 surface of the layer of ferroelectric
material . 18 The preeess ffor mumilBed it hgyan awofsides wave deevicee as

o a1 8 It S ACk T LART o gl L% o6 et 099 et
in that it comprises the following steps:

10 - production of a layer of ferroelectric
material on the surface of a substrate having a
first electrode;

- formation in the layer of ferroelectric
material of positive and negative polarization

15 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 domain; and
- production of a second electrode opposite the

20 ferroelectric material.

17. The process for manufacturing an acoustic wave
device as claimed in claim 16, characterized in
that the second electrode 1is produced on the

25 surface of the layer of ferroelectric material.

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

30 fixed to the substrate.



