2.6 MAY 2005 SURFACE ACOUSTI C WAVE DEVI CE HAVI NG A RESI NOUS FI LM TO COVER
AN ELECTRODE PATTERN BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a surface acoustic wayef deay @80fand a net hod
of formng such a device, in which a resinous filmis arranged so as to
cover an electrode pattern |ocated on a piezoelectric substrate. 2.
Description of the Related Art Conventional shear horizontal (SH) type
surface acoustic wave devices have a resinous filmlocated on a surface
provided with an interdigital transducer. For exanple, U S. Patent

No. 5,260,913 asdpiapanaeHUSTIGWAGE MayRIE HARNCEARESINGYSS- 152688 -

di scl ose such a devi ce. e resinous Ti1lmprovides nmechanrcal protection and
prevention agai nst shitM TO COMER AdN EREEFRAYERABTERNwWer or the |ike, for
an electrode pattern of the interdigital transducer and ot her el enent

| ocated on the piezoelectric substrate, or prevention of bulk waves and

unne &ONES ﬁj%ﬁﬂﬁliﬁgfﬂace acoustic waves) at edges of the
surface acoustic wave device. ITn order to reduce attenuation of necessary

surfdce adoelstifchedwesntioaused by the resinous filns, conventionally, |ow
viscosity resinous materials, such as.a gel resin or a resin havi g% a |low
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el ectr are isposed at parts of the interdigit transducer, and

conngxtieny lovates of ar pienpelectaindubetreiput to t he devi ce are bonded to the | ead
el ectrodes. The surface acoustic wave devices descri bed above are generally
produced by cutting a piezoelectric parent substrate having a plurality of

surface a%ﬂgﬁﬁ@%&;@%ﬁﬁm hereon, using a cutting tool, such as a
di cer. Each 1 ndependent device produced by the cutting is put into a
housi ng wii@iventiohaldseas hesgenteb (Siiolyparstiriace goupits waee dexicee haaeiavel vy,
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U.S. Patent N0.5,260,913 and Japanese Unexamined Patent Publication No. 5-152888
disclose such a device. The resinous film provides mechanical protection and
prevention against short circuiting caused by metal powder or the like, for an electrode
pattern of the interdigital transducer and other element located on the piezoelectric
substrate, or prevention of bulk waves and unnecessary reflected waves (surface
acoustic waves) at edges of the surface acoustic wave device. In order to reduce
attenuation of necessary surface acoustic waves caused by the resinous films,
conventionally, low viscosity resinous materials, such as a gel resin or a resin having a
low Shore hardness, are used, and the resinous films of the resinous materials are
formed by potting using a dispenser or other suitable apparatus. Lead electrodes are
disposed at parts of the interdigital transducer, and connecting wires for input and
output to the device are bonded to the lead electrodes.

The surface acoustic wave devices described above are generally pfoduced by
cutting a piezoelectric parent substrate having a plurality of surface acoustic wave
devices thereon, using a cutting tool, such as a dicer. Each independent device
produced by the cutting is put into a housing which includes a base portion and a cap
portion. Alternatively, each independent device is coated by a protective coating resin

so as to cover critical portions thereof except for the lead terminals.



so as to cover critical portions thereof except for the lead termnals. -1 2
6 MAY 2005 However, in conventional surface acoustic wave devi ces descri bed
above, since resinous filns are formed by potting using dispensers, there is
a problemin that the cost for form ng the resinous flérr%)%? gm%? In
addition, there are problens in that resinous filns ar 1 to form
sel ectively at desired |ocations on piezoelectric substrates since
conventional resinous materials have | ow viscosity, and the nmanufacturing
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is mixed, necessary surface waves are also suppressed, so that there are problems in

that desired resonance characteristics and filter characteristics cannot be obtained.

SUMMARY OF THE INVENTION

To overcome the problems described above, preferred embodiments of the
present invention provide a shear horizontal type surface acoustic wave device having
superior characteristics and in which the cost for forming the resinous film and the cost
for manufacturing the surface acoustic wave device is greatly reduced.

According to one preferred embodiment of the present invention, an SH type
surface acoustic wave device preferably includes a piezoelectric substrate, an electrode
pattern having at least one interdigital transducer located on the piezoelectric substrate,
and a screen-printed resinous film arranged on an entire surface of the piezoelectric
substrate except for a location of a lead electrode of the electrode pattern. The
resinous film preferably includes a mixture of insulating powder having a specific gravity
(d) of not more than about 1.0, and a resin having a Shore hardness of not more than
about 30.

According to another preferred embodiment of the present invention, a method of

forming a surface acoustic wave device includes the steps of providing a parent



resinous filmpreferably includes a m xture of insulating powder having a
specific gravity (d) of not nore than about 1.0, and a resin having a Shore
har dness of not nore than about 30. According to another preferred

enbodi ment of the present invention, a nmethod of formng a? SuMAXc200Bcousti c
wave device includes the steps of providing a parent -2 2 6 MAY 2005
substrate, formng a plurality of interdigital transducers on the parent
substrate formng aresin filmon a surface of the parent substrate except
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presently preferred, it being understood, however, that the inventionis
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the resinous film are avoided. In addition, unnecessary surface waves are suppressed
by such a resinous film and therefore, superior characteristics of the surface acoustic
wave device are achieved. |

For the purpose of illustrating the invention, there are shown in the drawings
several forms which are presently preferred, it being understood, however, that the

invention is not limited to the precise arrangements and instrumentalities shown.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a surface acoustic wave device of a preferred
embodiment according to the present invention.

Fig. 2 is a cross-sectional view taken along line X-X of the surface acoustic wave
device shown in Fig. 1.

Fig. 3 is a graph showing frequency characteristics of longitudinally coupled
surface acoustic wave filters according to preferred embodiments of the present
invention and a comparative example.

Fig. 4 is a graph showing resonance characteristics of surface acoustic wave
resonators according to preferred embodiments of the present invention and a

comparative example.



enbodi ment according to the present invention. Fig. 2 is a cross-sectional
view taken along line X-X of the surface acoustic wave devi ce shown i n Fig.
1. Fig. 3 is a graph show ng frequency characteristics of mgcﬂ

coupl ed surface acoustic wave filters according to pref err e nts of
the present invention and a conparative exanple. Fig. 4 is a graph show ng
resonance characteristics of surface acoustic wave resonators according to
preferred enbodi nents of the present invention and a conparative exanple.
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VI scosuldstrate. In the surface acoustic wave device, a resinous film is preferably formed by
screen printing on the piezoelectric substrate except at locations of lead electrodes of
the electrode pattern. The resinous film preferably includes a mixture of insulating
powder having a specific gravity (d) of not more than about 1.0 with a gel resin or a
resin having a Shore hardness of not more than about 30.

According to preferred embodiments of the present invention, a resin having low
viscosity is preferably mixed with insulating powder so as to have higher viscosity,
which can be used for screen printing, and the resinous film of this resinous material is
formed on the piezoelectric substrate by screen printing. In addition, insulating powder
to be mixed preferably has a specific gravity of not more than about 1.0 so as not to
degrade the properties thereof due a resinous film. A resinous material to be used may
be a silicone resin, an urethane resin, an epoxy resin, a polyester resin, or a polyimide
resin as a primary ingredient, and preferably has a Shore hardness of not more than
about 30. Silica, aluminum oxide, titanium oxide, carbon black, silica aerogel, or other
suitable material having a specific gravity of not more than about 1.0, is used as
insulating powder.

According to the arrangement described above, the cost for forming resinous
films is markedly reduced by screen printing the resinous films instead of forming the
resinous films by conventional potting. In addition, resinous films can be formed on the

substrate except at locations of the lead electrode portions of the electrode pattern.



whi ch can be used for screen printing, and the resinous filmof this
resinous material is forned on the piezoelectric substrate by screen
printing. In addition, insulating powder to be mxed preferably has a

specific gravity of not nore than about 1.0 so as not to df%rﬁ@g 2@@
properties thereof due a resinous film A resinous material®to d may

be a silicone resin, an urethane resin, an epoxy resin, a polyester resin,
or a polyimde resin as a primary ingredient, and preferably has a Shore
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printing il§ adshienydylkhwevesene usaseessary reflected waves (surface acoustic

waves) at edges of the device are suppressed by the resinous film, spurious levels and
ripples also are reduced, and characteristics of the surface acoustic wave device are
therefore greatly improved.

The SH type surface wave according to preferred embodiments of the present
invention is a surface acoustic wave, such as Bleustein-Gulyaev-Shimuzu (BGS) waves
and Love waves, the displacement thereof is substantially perpendicular to a
propagation direction, and the major component of a surface acoustic wave is ,
substantially parallel to the surface of the substrate. The surface acoustic wave device
according to preferred embodiments of the present invention includes general devices
using surface acoustic waves, such as surface resonators, and surface acoustic wave
filters. Depending on the types and applications, optionally, one or more interdigital
transducers may be provided on a piezoelectric substrate.

A gel is a material having low viscosity that cannot be measured by the Shore
hardness measurement method, and more particularly, is a material having a
penetration number of approximately 100 to 20 measured in accordance with the
measurement method for penetration number of the Japanese Industrial Standard (JIS)

K 2220. Shore hardness is hardness measured in accordance with the American



In addition, bulk waves and unnecessary reflected waves (surface acoustic
waves) at edges of the device are suppressed by the resinous film spurious

| evel s and ripples also are reduced, and characteristics of the surface |
acoustic wave device are therefore greatly inproved. Thez gH ypmgﬁurface
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An interdigital transducer 5 (hereinafter referred to as IDT) including a pair of
comb-shaped electrodes 3 and 4 is located on one of the primary surfaces of
piezoelectric substrate 2, and resinous film 11 is arranged on the entire surface on
which the IDT 5 is located, except for portions at which lead electrodes 3¢ and 4c of IDT
5 are located.

Comb-shaped electrode 3 has a plurality of electrode fingers 3a, and comb-
shaped electrode 4 has a plurality of electrode fingers 4a. Lead electrodes 3c and 4c
are located at positions of bus bars 3b and 4b of individual comb-shaped electrodes,
respectively. According to this preferred embodiment, lead electrodes 3c and 4c are
provided on portions extending from bus bars 3b and 4b, respectively. However, the
arrangement of the lead electrodes and the locations thereof are not limited to that
shown in the figures and described above. - For example, portions of the bus bars
having desired widths may be define lead electrodes.

Resinous material which preferably includes a mixture of a silicone resin (a
silicone rubber) having a Shore hardness of not more than about 30 or in the form of gel,
and silica powder having a specific gravity of about 0.03, is coated by screen printing on
the entire primary surface of piezoelectric substrate 2 excluding portions where lead

electrodes 3c and 4c are located, whereby resinous film 11 is formed. This resinous



edge reflection type surface acoustic wave resonator including a

pi ezoel ectric substrate 2, which preferably has a substantially rectangul ar
shape but can be of any suitable shape. Piezoelectric substrate 2 is
preferably made of a piezoelectric material, such as g WeQ tric
ceramic of a lead titanate zirconate, Li NbCB single crysStal Li TaG3
single crystal. An interdigital transducer 5 (hereinafter referred to as
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bul K the resinous film located on the IDTs of the longitudinally coupled surface acoustic wave
filter. Fig. 3 also shows a frequency characteristics of a comparative example
measured using a longitudinally coupled surface acoustic wave filter in which insulating
powder having a specific gravity (d) of about 1.2 is used in the resinous film. Asis
apparent from Fig. 3, the insertion loss at the passband is much improved when the
insulating powder having a specific gravity of about 0.03 is used.

Fig. 4 is a graph showing resonance characteristics of surface acoustic wave
resonators according to preferred embodiments of the present invention in which
insulating powders having a specific gravities (d) of about 1.0 and about 0.03 are
respectively used in the resinous film and a surface acoustic wave resonator according
to a comparative example in which insulating powders having a specific gravity (d) of
about 1.5 is employed. As is clearly illustrated, when the specific grevity of the
insulating powder used in the resinous film becomes small, the impedance ratio (Za/Zr)
becomes large.

Figs. 5 and 6 respectively show the relationship between the specific gravity of
the insulating powder and the impedance ratio and the relationship between the specific
gravity of the insulating powder and the insertion loss. It should be understood from

these figures that, if the specific gravity of the insulating powder is about 1.0 or less, the



waves and unnecessary refl ected waves at edges of the surface acoustic wave
devi ce. Al though not shown in the Figures, the surface acoustic wave device
is nounted on a base nenber constituting a package, |ead el ectrodes 3c and
4c are connected to termnal electrodes of the base nenber ?rgfﬁafaga by
bonding wires, and the base nenber and a cap nmenber are joiITe 5 %ing
or soldering so as to be hernetically sealed. Instead of using the cap
menber, a protective resin is coated over the base nenber. Fig. 3 is a
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becoressAl arAye,. is Forgsed by antbingilmefepetg methpds boeh Bhelepebidibhpsysittgringebmeen t he

oD b R bl e B D EPRERTEG ey e
ey PREBIEE iy RN PPOANES QAR R, Ly 0 e Apubihg g e
a mask.
Insulating resinous material is printed preferably using a screen pattern of #200
mesh or other suitable mesh size, over nearly the entire surface of the piezoelectric
parent substrate provided with the electrode pattern. The printed resinous material and
substrate are then baked, and the formation of the resinous film 11 is thus completed.
This resinous material (resinous film 11) is prepared by sufficiently stirring a mixture of
insulating powder having a specific gravity of not more than about 1.0 and a resin
having a Shore hardness of not more than about 30, or may be in the form of gel. For
example, a silicone rubber in the form of gel mixed with a silica powder having a specific
gravity of about 0.05 and a grain diameter between approximately 0.1 um to about 5 um
is used. Portions of the screen pattern used in this case are covered by masks, the
portions corresponding to the positions of lead electrodes 3¢ and 4c of the individual
electrode patterns, and resinous film 11 is formed on the parent substrate except at
locations of lead electrodes 3¢ and 4c of the individual electrode patterns. A mixing
ratio of insulating powder determined so as to be suitable for performing screen printing
is between about 30% and about 60% by weight. In addition to a silicone resin, a

urethane resin, a epoxy resin, and a polyester resin may be used as the primary
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-7 2 6 MAY 2005 inpedance ratio and the insertion |oss do not degrade
substantially. In order to achieve excellent resonance characteristics or
filter characteristics, it is preferable that the specific gravity of the

i nsul ati ng powder is about 0.5 or less. For insulating pomg%awgazwg t he
specific gravity of about 0.5, silica aerogel powder havin e (e
gravity of about 0.03 to about 0.1 and carbon bl ack powder having a

specific gravity of about 0.03 to about 0.5 can be comercially avail abl e,
for &xgiagiests; Regtin addiienHedilices ar@hmMEdNPKiNg, titediw okitse caothestsutablave

oxcpl SR AP A fhadf ot bTEr BREGRNTRN a0ut T PR M ook 3R "acoust i

wavejrfieNaterspowd&r. aligned and fornmed on one of the primary surfaces of a
| ar ge pi ezoel ectric parent substrate. An electrode filmpreferably nmade of
a conduct N%téWe@itW@@i@&rﬁlﬁé%@Ft”%ﬁm sldbshfate using, a FBttlﬂ@ﬁmidSlbqh aahin film

form { i,n
ol cofl ot pi s it PR RSl LR Tabo L 2P0 4B e Ahst HEr
et hpebders, fHey surfigel d8baishc M&vbcdé\,%dﬂsedhﬂﬁdsfe@d@n B! bR hebel @P@RId | on or
sputtering usin a mask. Insulating resinous material is printed preferably
usi ngwrﬁlag@é#bsgateo @nﬁ fefmatigpof Iﬁ@yﬁa@qd oyt copneetian i oarser sutAy, over
near b%g 5.@@ %é {oaeggr I%O%E%J@nd)hgzoel ectric parent substrate provided

R | 'ectT ode pat e printed resinous material and substrate are

t hen bakeds doudribbe abovaEhithe saffatéacoastawasge telive IoF this préfesredonpl et ed.
Thi s resinous nateri al (reS| nous film11l) is prepared by sufficiently
sti r eMRedimantthe @%V'Sc?ﬁ@lﬁféhﬁﬁ@S'BGHﬁéTFatﬁ%\@Il'ﬁ@f‘cdeé%épy b@lr@rra\xﬁﬂwth not

«m“ € ﬁé%gé} r@bﬁénlﬁédérbgnérédre%noﬁé'ﬂ% ‘?(Y ?@%’eﬂ ad}ﬁ-{nﬂ@esl%a‘?fs POdindRg € than

rnt orm o a silrcone rubber in
the fntnnmoﬁerge;j apiureldyw’ftshrfacsabousthowwdedeblmes rpgomde@emtlﬁe paragtavi ty of

Corr pHpsTResde® g ce BBTOTTRS SIF SN HLBber rOTREUETY HESoShE are
gf;ﬁfﬁa@% t@?é%;ﬁwdodsgﬂrgf%’%mlgﬂgﬁbgfg%cgﬁé@”qh régjdtt@nt BiRcBARE HegRsuLfimsead
are formed before performing wire bonding, the operation for wire bonding and the like
is easily performed, and manufacturing cost is therefore reduced.

Since the insulating powder to be mixed preferably has a specific gravity of not
more than 1.0, the optimum viscosity of the resinous material is easily obtained, and
degradation of the insulating powder properties due to the resinous films is avoided.

In addition, since the resinous film is formed so as to cover the entire surface of
the piezoelectric substrate, bulk waves and unnecessary reflected waves (surface
waves) are suppressed, so that spurious levels and ripples are reduced.

In the preferred embodiments described above, the edge reflection type surface
wave resonator including one IDT was described as an example; however, an
arrangement of the surface-acoustic wave device according to the present invention is
not so limited. For example, the present invention can be applied to a surface acoustic
wave device including a plurality of IDTs connected in a ladder network or to a surface
acoustic wave device having an electrode pattern including IDTs and refiectors.

While preferred embodiments of the invention have been disclosed, various

modes of carrying out the principles disclosed herein are contemplated as being within



el ectrode patterns, and resinous film1l is formed on the parent substrate
except at locations of |ead el ectrodes 3c and 4c of the individual

el ectrode patterns. A mxing ratio of insulating powler determ ned so as to
be suitable for performng screen printing is between about 30% and about
60% by weight. In addition to a silicone resin, a uret hanfﬁrmr&wﬂg epoxy
resin, and a polyester resin my be used as the primary -8 005
ingredients; and in addition to silica, an alum num oxi de, titanium oxide,

or ot tier scopietatiihe follomtimg ickalims hdhienefoee, stoie cinflecstgodithat yheEcope ofiivee t han

bout. 1.0, d . th i ti, . Next, b tti th
o vienton & et he T sxtert a Al s B R in 41 Sl ac s dcer ¢ he

surface acoustic wave devices shown in Figs. 1 and 2 are obtained. After
this process, the surface acoustic wave device is disposed on the base
menber or on a nounting substrate, and formation of input and out put
connection is carried out by bonding wires to |ead el ectrodes 3c and 4c. As
descri bed above, in the surface acoustic wave device of this preferred
enbodi nent, the | ow viscosity of the resinous material is increased by being
m xed wth insulating powder, and a resinous filmis formed by screen
printing. That is, resinous filnms covering a plurality of surface acoustic
wave devi ces provided on the parent substrate before cutting can be forned
si mul t aneously. Consequently, the cost for formng the resinous filnms is
remar kably reduced. In addition, since the resinous filnms are formed before
performng wire bonding, the operation for wire bonding and the like is
easily performed, and manufacturing cost is therefore reduced. Since the
dnsulating powder to be m xed preferably has a specific gravity of not nore
than 1.0, the optinmumviscosity of the .resinous material is easily obtained,
and degradation of the insulating powder properties due to the resinous
films is avoided. In addition, since the resinous filmis fornmed so as to
cover the entire surface of the piezoelectric substrate, bul k waves and
unnecessary refl ected waves (surface

-10 -



waves) are suppressed, so that spurious levels and ripples are reduced. In
the preferred enbodi ments described above, the edge reflection type surface
wave resonator including one |IDT was descri bed as an exanpl e; however, an
arrangenment of the surface acoustic wave device according tqg%hﬁA@rﬁmgnt
invention is not so limted. For exanple, the present inventi an be
applied to a surface acoustic wave device including a plurality of |DTs
connected in a |l adder network or to a surface acoustic wave devi ce having
an el\Wobst isddaipsd isrn i ncl uding 1 DTs and reflectors. Wiile preferred

enbodi ments of the inventi have heen discl osed, various nmodes of carryin
out the princi h BEoH BUTASLA tHes SHREGE BCOUTE O SERaCa BB AGow thin o 2 o
MAY 2005 éB%zé@%Eﬁ]c‘e)guﬁs%té;o! | owi ng clainms. Therefore, it is understood

t hat the scope of Invention is not to be |imted except as otherw se
set forth amelehtrodé pattern hadng ab |easy opedriterdigital tiamsducemad! aseadl. A shear

hori zgntal ,type, surface .acoustjc Vv evice conprising: a piezoelectric
subst‘?cf%?té?dea C@Teéﬂ?q ‘85‘9%’@3#‘0 Sﬁﬁg%@npeast one interdigital transducer

and a | eady sgbLBAINPES QGRS IANafrBRgdd 85 8 BzbbeRHOSIHS G oRbt &t

screen-printed resinous filmarranged on the piezoelectric substrate except
at llocatidnems toé Iedrkelbetidde bétta elgetrofie phttersl. ect r ode pattern. 2. A shear

hori zontal type surface acoustic wave device according to claiml1l, wherein
the resinous filmincludes a m xture of insulating powder and a resin. 3. A

shear horizoptsleal MBEzSHES §PE saeREsHceUSRY Ratle YeoReaeBFdhGD Eiainghai m 2,
wherein the insulati ngﬁpowder has a specific gravity of not nore than about

1. 0. whergirstheaesinoub fibmtatiudgpa nsituraed inssdaling roweerended resinaccor di ng to
claim?2, wherein the resin has a Shored har dness of not nobre than about 30.

3. A shear horizontal type surface acoustic wave device according to claim 2,

wherein the insulating powder has a specific gravity of not more than about 1.0.

4. A shear horizontal type surface acoustic wave device according to claim 2,

wherein the resin has a Shore hardness of not more than about 30.

5. A shear horizontal type surface acoustic wave device according to claim 2,

wherein the resin is a gel resin.

6. A shear horizontal type surface acoustic wave device according to claim 1,

further comprising a plurality of interdigital transducers.

7. A shear horizontal type surface acoustic wave device according to claim 2,
wherein the resin includes one of a silicone resin, an urethane resin, an epoxy resin, a

polyimide resin, and a polyester resin.
8. A shear horizontal type surface acoustic wave device according to claim 2,

wherein the insulating powder includes one of silica, aluminum oxide, titanium oxide,

carbon black and silica aerogel.
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5. A shear horizontal type surface acoustic wave device according to claim
2, Wwherein the resinis a gel resin. 6. A shear horizontal type surface
acoustic wave device according to claim1l, further conprising a plurality
of interdigital transducers. 7. A shear horizontal type,s (rj% oustic
wave device according to claim2, wherein the resin incZIE y?ﬂ of a
silicone resin, an urethane resin, an epoxy resin, a polyimde resin, and a
polyester resin. 8 A shear horizontal type surface acoustic wave device
accor di ng & cAshaanharizonidyee sutfaee rAcuUstet Wae gevideaccardinglts claite 1of sil i ca,

| um ide, titani ' " | d sili . |, =11 2 6
vy 0Re e Resobe e s RRe RheR T Bt reocidnBBh L sitor ai ng
to clpaiwtist havhey £kpedifi€ gffsty g udolit 0106 A 4desindishbics Breweshber in the form
of gel mxed with a silica powder having a specific gravity of about 0.05

and @&pgreximatklyfet pm tocaboed® wapproxi mately 0.1 pmto about 5 tem 10. A
shear horizontal type surface acoustic wave device according to claiml1,
wherein the resinous filmincludes insulating powders having a specific

gravi ties 1od) A SheafhSionlalQyp® saRats abostic wedve delTBé Beeorfind &F Bhfpg1a@ surface

acoustic wave device conprising the steps of: providing a parent substrate;
f or mwhgrain theassinoue filmnirmiwdes naulating powdess having lrespenifengrayitisst (dave;

form IE)% g1retsi %Ofé mon a surface of the parent substrate except at

| ocatiPoHE 16 3 ef*ectrodes of the electrode pattern, the step of formng
a resinous filmincluding screen printing the resin filmon the surface of
the parent substrate; and cutting the parent substrate to forma plurality

of i ndeperddenf athogcd fagaingta suriagsRCqusiic weaye device comprising the steps

of:

providing a parent substrate;

forming at least one interdigital transducer on the parent substrate;

forming a resinous film on a surface of the parent substrate except at locations of
lead electrodes of the electrode pattern, the step of forming a resinous film including
screen printing the resin film on the surface of the parent substrate; and

cutting the parent substrate to form a plurality of independent surface acoustic

wave devices.

12. The method according to claim 11, wherein the step of forming the resinous

film includes forming a resinous film including a mixture of insulating powder and a resin.

13. A method according to claim 12, wherein the insulating powder has a specific

gravity of not more than about 1.0.

14. A method according to claim 12, wherein the resin has a Shore hardness of

not more than about 30.

15. A method according to claim 12, wherein the resin is a gel resin.
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12, The met hod accor di ng to claim1l, wherein the step of formng the

resinous filmincludes formng a resinous filmincluding a mxture of
i nsul ati ng powder and a resin. 13. A nethod according to claim 12, wherein
the insul ating powder has a specific gravity of not nore tzh@nMngﬁﬂﬂS 1.0.
14. A nmethod according to claim12, wherein the resin has a Shore hardness
of not nore than about 30. 15. A nethod according to claim 12, wherein the
resinis agel resin. -12 2 6 MAY 2005 16. A nethod according to claim 11,
further compriging,thecstem Pl LalmAgyindPlhalidyg ofe Labesdhgliha!
transducers on the pargntr%ségsotratre. 17. A rretnﬂécgtﬁra%gger J?hg f?o’%:’bgiam 12,
wher epirdlhe of @sterdi gita ltitetesuones of tee palencenestratesi n, an urethane resin, an
epoxy resin, a polyimde resin, a polyester resin. 18. A nethod according to
claim 12, wherein the insulating powder includes one of silica, alum num
oxide, tit i%’q%' r.hon a and_si:| i I "
accordi ng ?2 cl ai nﬁ@@acéﬁgﬁg %ob%lﬁg#?gs?’ﬂgﬁés'%ftﬁl'érrn&ﬁﬁgr?ﬁ%%%slgﬁ%ﬁ ?ﬁ)"ﬁgﬁer ubber
in thesimran ofetbghe P8 davebbxaradih i £aogpmderrebiayiengolgegperidni.c gravity of
about 0.05 and a grain dianeter between approximtely 0.1 mto about 5 Fpm
20. A nmethod according to claim 11, wherein the resinous filmincludes
| nsul ating, spouslen s, Halngif RPESIH 19, FRBWA S Doy ARAML: iAefabe oaRout

of silica, aluminum oxide, titanium oxide, carbon black, and silica aerogel.

19. A method according to claim 11, wherein the resinous film includes a silicone
rubber in the form of gel mixed with a silica powder having a specific gravity of about

0.05 and a grain diameter between approximately 0.1 um to about 5 um.

20. A method according to claim 11, wherein the resinous film includes insulating

powders having a specific gravities (d) of about 1.0 to about 0.03.
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