;1 <=>7?e3ebUsbRf f gkj | H*s6sTs6 DESCRI PTI ON SURFACE ACOUSTI C WAVE DEVI CE, I TS
MANUFACTURI NG METHOD AND ELECTRONI C COVPONENT EMPLOYI NG THE SAME 5
Technical Field The present invention relates to a surface acoustic wave

(SAW device, its manufacturing nethod and an el ectronl\mmmwm

enpl oyi ng the same. 10 Background Art Inla conventiona , after a
nmetallic thin filmhas been forned on a whole surface of a«phi®zoel ectric
substrate, a resist is coated on the netallic thin filmand then, a desired
el ectrode pattern is fornmed in 15 which desired interdigital transducers
and grating reflectors are not onDES@ROBAd&NDby dicing |ines but
connected by thin lines through exposure, devel opnent and etching. The thus
obt ai ned ar§iLREFACE cut aAGQUISIEIQi ci ng WIAME into BEVLECE,ity ofl Tihe SAW
devices. 20 In this nethod, once the SAWdevice has been cut fromthe

' pi ezoel ect MANUPACAURINIEE i nt M@ THIGD trandbers arklLB8@THR AN g
reflectors are electrically separated from each other. Hence, upon

appl i cati onCQ MRPNEN FLERMMLOY ING FMEISAME el ectric charge is 25
generated by pyroelectric property of the piezoelectric 2 substrate.
Thus, gf electric charge beconmes nonuni form anong the el ectrodes, electric
di scharge occurs between the confronting interdigital transducers, between

t he confronfrigihwicdl Fyel@f! ectors and between the interdigital 5
transducer and the grating reflector, thereby resulting in danage to the

el ectrodes or deteri ordld Orpfs AR aiFiE hEildrPS Pd|dties SAY deyi ceurface
acoustic wave (SAW) device, its manufacturing method and
an electronic component employing the same.

10 Backgrlound Art '

In a conventional SAW device, after a metallic
thin film has been formed on a whole surface of a
piezoelectric substrate, a resist is coated on the metallic
thin film and.then, a desired electrode pattern is formed in

15 which desired interdigital transducers and grating reflectors
are not only surrounded by dicing lines but connected by
thin lines through exposure, development and etching. The
thus obtained article is cut along the dicing lines into a
plurality of the SAW devices.

20 In this method, once the SAW device has been
cut from the piezoelectric substrate, the interdigital
transducers and the grating reflectors are electrically
separated from each other. Hence, upon application of
heat or strain to the SAW dev'ice, electric charge is

25 generated by pyroelectric property of the piezoelectric
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On the other hand, a nethod for solving this problemis known from Japanese
Pat ent Lai d- Qpen 10 Publication No. 11-298289 (1999). Nanely, since inside
a dicing line, a short-circuiting thin line of a netallic thin film
surrounds an interdigital transducer and a grating reflector and a
plurality of thin lines are provided for2electrically connecting the
short-circuiting thin line of the netallic thin 15 film and the
interdigital transducer are provided, generated electric charge is

uni form zed el ectrically) so that damage and deterioration of electrical
characteri stubstoate t o &hacsr oift & lecidischdraggar & greness e oMM i n
this conventional arrangenent in 20 which inside the dicing line, the
short-circuimiorsgt hhe lelectrbdés, netettiic tdischatgesoeaunssbetween
interdigital transducer and the grating reflector and the thin |lines

el ectri cal Itheongeetfrbheirsgor interdigitang thansldueeps, t heetwtesdhi cthiin
filmand the interdigital transducer, such di sadvantages are 25 incurred
that since geRefeheihg! §Eatintg cheflgcteasnaindebetiveient thle Zedeaddgital

uni form zed sufficiently due to rise of inpedance between lines in case the
gener ated elrg¢isdgebar Ghdsther qfratif cCaseflacdos| atiserebywaastiténg in

el ectrodesis short, in case the connected el ectrodes are far from

each5ot her,qhhfagineof He COVETdNEst HE @80t rdridtént bfigchhiradtienesficshe
metallic thin fil'mand the interdigital transducer isthin or in case the

connecting gt RAd S AWERPSYREe! i ne or aportion of the connecting line is
t hi nner than the remai ni ngportion of the connecting |ine, damage to the

el ectrodeslOand deterpgfathgn fhét ehidndal aChledficd | $bi Cs AVGNGAUETIS
byel ectrostatic di scharge generated between the el ectrodes. Di scl osure of

| nventi onThg, gpea@Nt [VeRNARNNFTEM | UB@Ph8Se t PEESHIC. AidL @perew to

el imnating rawbacks of priorlbart, a surface acoustic wave (SAW

devi cgouh! cB HIiLELR e'ggﬁ.i hor-Bggs 88 99999) N af BRI [iside a

pi ezoel'ect ri Csubstr strain or hedt treatnment and uniform zespotenti al
e o S AIAC, A AUPRRES LR A N G ORI st <o
oot cobEFPHE ST AT P8R 800 B BhErd igtno,refiector,
e ocsens aht 4 Rilpatlls Besly ey Lare hergIndel v aiaghicaly, .,
a reflector are SULMY WY NortRitEdiing Fhin line of the metallic thin
15 film and the interdigital transducer are provided, generated
electric charge is uniformized electrically, so that damage
and deterioration of electrical characteristics due to
electrostatic discharge are prevented.
However, in this conventional arrangement in
20 which inside the dicing line, the short-circuiting thin line of
the metallic thin film surrounds the interdigital transducer
and the grating reflector and the thin lines electrically
connect the short-circuiting thin line of the metallic thin

film and the interdigital transducer, such disadvantages are

25 incurred that since generated electric charge cannot be



auxiliary electrodes, which are electrically independent of each other and
have different wwdths locally. By this 5 arrangenent, since electric charge
generated by heat treatnent) etc. can be uniform zed efficiently and
electrically, local nonuniformty of produced potential is |essened, so
that such an effect is gained that break@own of the device due to

el ectrostatic discharge, etc. can be 10 elimnated. In an arrangenent of
Claim 2, the auxiliary el ectrodes are each used as a ground el ectrode. By
this arrangenent, if the auxiliary el ectrodes are connected to a ground of

a substrat ;ydaviadzete SAY demiifermizadd siffidierddp, due. ,tanrésectofcally
uni form ground having a | arger area can be obtained, so that | ocal

nonuni f or miypeld 41 edudast wekent jiales sin esasredtipad géwesratedh edecdiiect is
achi eved that breakdown of the device due to electrostatic discharge, etc.

can be eli r&ﬁlairg@- i201driy N iAr cAREe Ry s9b ndai e Bw eldte thuxidliestyodes
el ectrodes are disposed substantially equivalently. By this arrangenent,

SURStant ST SLEIY i SaRR ARG emnnporeH bheenadasiare Taotiom Haeh e
potentgal igtRar! ahENEHe $8rt BB PEENind) tBd eShot 6 cibEaiIAG tthah bireakdown

of the metallic thin film and the interdigital transducer is
thin or in case the connecting line is a meander line or a
portion of the connecting line is thinner than the remaining
portion of the connecting line, damage to the electrodes

10 and deterioration of electrical characteristics are caused by
electrostatic discharge generated between the electrodes.
Disclosure of Invention

The present invention has for its object to

provide, with a view to eliminating the drawbacks of prior

15 art, a surface acoustic wave (SAW) device which efficiently
uniformizes electric charge generated in a piezoelectric
substrate by strain or heat treatment and uniformizes
potential even after cutting of the substrate into a plurality
of the SAW devices so as to prevent damage to electrodes

20 and deterioration of electrical characteristics, its
manufacturing method and an electronic component
employing the SAW device.

In order to accomplish this object of the present

invention, the present invention has the following

25 arrangements.



5 of the device due to electrostatic discharge, etc. can be elimnated. In
an arrangenent of Claim4, a beltlike input term nal |ead-out electrode and
a beltlike output termnal 5 | ead-out electrode are each connected to the
conb- shaped el ectrode and an input term nal el ectrode and an out put
terminal electrode are, respectively, cofnected to the input terninal

| ead- out el ectrode and the output termnal |ead-out electrode. By this
arrangenent, since electric charge 10 generated at the input term nal

| ead-out el ectrode, the output term nal |ead-out electrode, the input
ternminal el ectrode andint i@n oaf pan gesnentalofel@lainvdd ,ca bembrsbaredd,

| ocal nonuniformty of produced potential is | essened, so that such an
effect is gaileedrotat anmdaddoeflelctoof arlee siaviocended txy eh eptunatidyi of

di scharge, etc. can be elimnated. In an arrangenent of Claimb5, the input
term nal | eadidliary ezltecidedes] twkhichit ane edestnizlallyaihdep eai dentodd
confront each other and are nade substantially 20 equal in area, while the
i nput term eachl ettverdeandd hhseoudjffereatmwidthed etdcadkby.confBpntthéach
other and are made substantially equal in area. By this arrangenent, since
el ectriéc chargangmeaited sinee | adtrier tmatgbeademdratestt riwmge peatti on
and an output term nal |ead-out electrode 25 portion can be nade

substanti al kyeatmano astd.0 bean 6 hai f armifoechieleatt riefidigntipcaland
nonuni formty of producedpotential is |essened, so that such an effect is

achi evedt halg|bictpicoy, ofothk Aoriegifdyenity edfecprodurdd Podntias. §6c.
can be elimnated. 5l n an arrangenent of Claim6, at |east a portionof the

reflector i$egkediadCadd VtEaNASERIaho elff@caus |q'r]a?irr1\é9& eH 4 PAd9se a R oA S

arrangenent, since el ectric chargegenerated at the reflector can be
uni form zed Fvehel PV RSE T AERS t&5 &P tERIOUAIs ENErgvXi bitd! Ycan be

el ectrodes, 10l ocal nonuniformty of produced potential "is | essened, sothat
such ap ef f &3imiiRa@Blgai ned that breakdown of the devicedue to electrostatic
di scharge, etc. can be elimnated.In an arrangenment of Claim?7, the

reflector iselectricalhy §ﬁnn§p§§ﬁﬂb%§ﬁ@h & Chaiakxid i afygel ggg(lmg@gby_lSa

linear or beltlike electrode. By this arrangenent, sincegenerated eleCtric

charge can okt beled 2a% LA Y¥dd. 4808 gioKal bRsELids! PEYusd

potential is | essened, sothat su an effect” i's gained that breakKdown of

Lhe devi cedufrbAdRRUAOS|Athe, ABANATICe 8L 0881 BF e cdRABEAd2Pbnaan

arrangenent o m Set.1n an electricall’'y open state
o L R B SR IR S SRR e
Lo¥on PTTRRE A, Bt SRRt S i RRASGRE0R 1R 'a TUFY "
area can be obtained, so that local nonuniformity of
produced potential is lessened and thus, such an effect is
achieved that breakdown of the device due to electrostatic
discharge, etc. can be eliminated.
20 In an arrangement of Claim 3, the auxiliary
electrodes are disposed substantially equivalently. By this
| arrangement, since electric charge generated at respective
portions can be wuniformized substantially equally and

electrically, local nonuniformity of produced potential is

25 lessened, so that such an effect is obtained that breakdown



of the device due to electrostatic discharge, etc. can be elimnated. In an
arrangenent of Claim9, the reflector is forned by a neander |ine and is

el ectrically connected to 5 the conb-shaped el ectrode. By this arrangenent,
since the reflector and the conb-shaped el ectrode can be set at an

i dentical potential, |ocal nonuniformtydof produced potential is |essened,
so that such an effect is obtained that breakdown of the device die to

el ectrostatic discharge, 10 etc. can be elimnated. A nethod of C aim10
includes the steps of providing on a piezoelectric substrate at |east one
set of a cerfbtheambavitectumeto aetettrastatica disehaiag, obtaux¢fnabe

el ectrodes for surrounding the conb-shaped el ectrode and 15 the refl ector,
which are elegtinia¢ald.y i ndependent of each other and have different w dths
| ocally, an input termnal electrode, an input term nal |ead-out electrode,
an output term nal ellgcta@darand gemanpusft Edaimal 4| ead-alttlHecinpdé and
cutting the substrate al ong portions between 20 nei ghboring ones of the

auxiliary ¢besiirefeded-dii seredfreiesamat el baltlikechaugeugebermtinali n
t he piezoelectric substrate can be uniform zed, |ocal nonuniformty of

pr odud&fd P iAlt il dassaethres A bAt cusheanedl tocthes cganbedhiamed
breakdown of the device due to electrostatic 25 discharge, etc. can be

elimnatedglgdrbdie® EROANOTinPut Merminaht el@esiods wper mrst odpert of
the input termnal electrode, the output term nal el ectrode and the

auxi liary qleghialeelectia®dre), AeBpEdtivelyBcohneomidiad thechnput
effect is achieved that 5 connection of these el ectrodes to an external

termnal cqp i sipPbhideit bledtrEHBOAMd tHeicntiPut tbemipeer ioad-bapter i s
made of a soft materital. By this nethod, such an effect is
electrode. By this arrangement, since electric charge
10 generatéd at the input terminal lead-out electrode, the
output terminal lead-out electrode, the input terminal
electrode and the output terminal electrode can be
uniformized, local nonuniformity.of produced potential is
lessened, so that such an effect is gained that breakdown
15 of the device due to electrostatic discharge, etc. can be
eliminated.

In an arrangement of Claim 5, the input terminal
lead-out electrode and the output terminal lead-out
electrode confront each other and are made substantially

20 equal in area, while the input terminal electrode and the
output terminal electrode confront each other and are made
substantially equal in area. By this arrangement, since
electric charge generated at an input terminal lead-out
electrode portion and an output terminal lead-out electrode

25 portion can be made substantially equal so as to be



obt ai ned that connection of these el ectrodes to an external
be stabilized. In a nethod of Caim13, the soft material i

10 term nal can
s alum num or an

alumi num alloy. By this nmethod, such an effect is gained that connection of

these el ectrodes to an external termnal can be stabilized.

15 In a net hod

of Caim14, each of the conb shaped el eftrode, the reflector, the input

termnal electrode, the input term nal |ead-out el ectrode,
term nal electrode, the output term nal |ead-out el ectrode

t he out put
and the

auxiliary electrodes is forned by a pile of netal pieces 20 made of one
kind or a phnifdrimijzet kélastrocaiit,allodyl t hon uriflesd ityucdf apredueedi s

achi eved that w thstand power against generated electric charge can be
i nproved. Ipotantiakrigererssehedn sloediranisucbmameatfest dsaiash®vedsaw
device includes a plurality of auxiliary 25 el ectrodes for surrounding the
conb- shapedtted etiremledamin of the device due to electrostatic discharge,

10

15

20

25

etc. can be eliminated.

In an arrangement of Claim 6, at least a portion
of the reflector is electrically connected to the auxiliary
electrodes. By this arrangement, since electric charge
generated at the reflector can be uniformized over the
electrodes as a whole through the auxiliary electrodes,
local nonuniformity of produced potential is lessened, so
that such an effect is obtained that breakdown of the device
due to electrostatic discharge, etc. can be eliminated.

In an arrangement of Claim 7, the reflector is
electrically connected to each of the auxiliary electrode by
a linear or beltlike electrode. By this arrangement, since
generated electric charge can be uniformized efficiently,
local nonuniformity of produced potential is lessened, so
that such an effect is gained that breakdown of the device
due to electrostatic discharge, etc. can be eliminated.

In an arrangement of Claim 8, the reflector is set
in an electrically open state relative to the auxiliary
electrodes. By this arrangement, since the auxiliary
electrodes are least likely to be influenced by potential
change, local nonuniformity of produced potential is

lessened, so that such an effect is achieved that breakdown



9 the reflector, which are electrically independent of each other and have
different wwdths locally, a beltlike input term nal |ead-out electrode and
a beltlike output term nal |ead-out electrode each connected to the
conb-shaped 5 el ectrode, an input termnal electrode electrically connected
to the input ternminal |ead-out electrode and an output terninal electrode
electrically connected to the output term nal |ead-out electrode and is
nount ed on a base nenber so as to be sealed. By this arrangenent, 10 such
effects are obtained that damage of the device due to electrostatic

di scharge @f tthe |derite dam rto neteahd statiel disEHAr@Coidhe®@n ukét i ons
stably with |l ess deterioration of characteristics. A nethod of Caiml16

i ncl udes tledintiegteal. 15 providing a dicing line on a piezoelectric
substrate and inside the dicing |ine, a conb-shaped el ectrode, a reflector,
a plurality of auxililaryarl erraodpsmiemt sof r Gladnngd t hdheoneflegplar is

el ectrode and the reflector, which are electrically independent of each

ot her and Havenddf ber entm@aiider! tier |and20s aeleofrit al br ndoahedted rtede, an
input termnal |ead-out electrode, an output term nal electrode and an

out putst er inwlcd Mdd-shiip edeelsotiodad By tthig aheasgesmeatte silnoe thiee
dicing line. By this nmethod, such effects are gained that potenti al

produced i rrdfigchoezandethld & emitsigted pedare|dTtbedenidam nbeedetpati @ron of
the dicing Iine can be confirned
identical potential, local nonuniformity of produced
potential is lessened, so that such an effect is obtained
that breakdown of the device due to electrostatic discharge,
10 etc. can be eliminated.
A method of Claim 10 includes the steps of
providing on a piezoelectric substrate at least one set of a
comb-shaped electrode, a reflector, a plurality of auxiliary
electrodes for surrounding the comb-shaped electrode and
15 the reflector, which are electrically independent of each
other and have different widths locally, an input terminal
electrode, an input terminal lead-out electrode, an output
terminal electrode and an output terminal lead-out
electrode and cutting the substrate along portions between
20 neighboring ones of the auxiliary electrodes. By this
method, since electric charge generated in the piezoelectric
substrate can be uniformized, local nonuniformity of
produced potential is lessened, so that such an effect is
gained that breakdown of the device due to electrostatic

25 discharge, etc. can be eliminated.



10 easily and the substrate can be cut easily. In a nethod of Caim1l7, at

| east an uppernost |ayer of at |east one of the input term nal electrode,

t hei nput term nal |ead-out el ectrode, the output term nal 5el ectrode, the
output term nal |ead-out electrode and theauxiliary electrodes is forned by
deposition. By thisnethod, such an effec8 is achieved that connection of

t heseel ectrodes to an external termnal can be stabilized.In a nethod of
Claim 18, the uppernost |ayer isl0Omade of a soft material. By this nethod,
such an effect isobtained that connection of these electrodes to an

external term nal can lipe strakithioxkdof IChaimt Had &ft Ceaish Bh wppesohidst
material isalum numor an alum numalloy. By this nmethod, such anlbeffect

i's gained tlagte rcayeatie oinpiit t tesninheceledesote, anhst eyugput etermahadan be
stabilized.ln a nethod of Cl aim 20, each of the conb-shaped el ectrode, the

reflector, digactraRle t&ndi ndhel eadnayighectepsieirddesouiputféenadalby
| ead- out el ectrode and the20auxiliary electrodes is fornmed by a pile of

metal piec d8ifilorPneBly BHi ®'metRbd akiuich An kéfiéctofs @ERlevBY that
t hi smet hod, such an effect is achieved that w thstand poweragai nst

gener ag ed gc?ﬁh'éicﬁiéhabgetr?égeb%_lEEIPF«EM%%- Bo' &fn PRl A8 rMinal can
Drawi ngs25Fig. 1 1s a top plan view show ng an arrangenent 11 of an
el ectrode pbt&dbi9fz8dSAW device according to a first embodi ment of the

present invention. Fig. 2 is a top plan view showi ng an arrangenment of a

plural ity of ‘the el eoid ofanaahicts s 1416 PN $8Y! G gbrdi@1aydorged on

a wafer. Fig. 3 is a sectional view of an electroni nponent e oyl ng

the SAWdevheti@fof ) sdit fidtedal® BY i HetheH Qe @Neffd angement

of an el ectrode pattern of e device according td a 10" second e i ment
of Lhe pressialduaTin 2P cdhRegljdn, B o Eh 1L ABE! 00gT exicaaATer:
o ani8r ectrabital Bam B o A0i4Rdr e accor ding to a fourth enbedi nent of
Lhe prosent | Avent | oty FhSmbshp, hEP Gy SN B8 nR S0HI 1
f‘h‘g’agf\{,\-, oo filfinbeh ;9?6_3%“5|%%|nﬁ’ KB Aby2" By i hfe tRERCNSUc £ RhOY! N9
effect is gained that connection of these electrodes to an
external terminal can be stabilized.
15 In a method of Claim 14, each of the comb-
shaped electrode, the reflector, the input terminal electrode,
the inpﬁt terminal lead-out electrode, the output terminal
electrode, the output terminal lead-out electrode and the
auxiliary electrodes is formed by a pile of metal pieces
20 made of one kind or a plurality of kinds of metal. By this
method, such an effect is achieved that withstand power
against generated electric charge can be improved.
.In an arrangement of an electronic component of

Claim 15, a SAW device includes a plurality of auxiliary

25 electrodes for surrounding the comb-shaped electrode and



Fig. 9 is a top plan view show ng an arrangenent of an el ectrode pattern of
a SAW device according to a fifth enbodi nent of the present invention. 25
Fig. 10 is a top plan view show ng an 12 arrangenent of an el ectrode
pattern of a SAW devi ceaccording to a sixth enbodi nent of the present
invention.Fig. 11 is a top plan view sho%i ng anarrangenent of an el ectrode
pattern of a SAW devi cebSaccording to a seventh enbodi nent of the present
invention.Fig. 12 is a top plan view showi ng anarrangenent of an el ectrode
pattern of a SAW devi ceaccording to an ei ghth enbodi nent of the present

i nventi on. Bast néfdector, Cahrigingafat elbetrivelyi dantdipgenstent of each
enbodi nent)Hereinafter, Cains 1 to 5 8 and 10 to 15 of thepresent
invention athetesanidbellabye udifferemy avidtiss ehdedilygnta obelbidker iyt
‘invention. Fig. 1 is a top planview showi ng an arrangenent of an el ectrode
pattern of tathsivdlade sabaust | el vetrd dSARh dlexi be | filReacotpli ngtdramimaf i r st
enbodi nent of the present invention and Fig. 2 is atop plan view show ng an
arrangenentjeafid-@ut uekéctyodt téaehectoedreptddertes oheFi gonlbishapédn a
-wafer. Meanwhile,Fig. 3 is a sectional view of an el ectronic conponent 40A

i n20wy ch tghe ctAvLevi canlOAjhputeal egriinalpackpgetrede. "adiéstdcally
pi ezoel ectric substrate, "2" is a conb-shaped electrode,"3" is a reflector,

"4a" is andgpybctednitealthleeddpit ale?fiiPdr leatho i aledtRide tERE A
el ectrode, "5a" is anoutput term nal |ead-out electrode) "5b" is an

out put 25t eigi f}Aht et BEhiipdR. ePactPdde” 68l ficayly | IcHnBlcteld 0€8S thd3
which are electrically independent of each other "and have different w dths

local ly, "Bufpus f‘ﬂgvrila"af}'ié;b%_oﬂd ieﬂbf‘?i(ﬁﬁ? ed @t 1€ bid i bhary

el ectrodes 6a and 6 is a e electrode. 5 Meanwhile, Figs. 1

to 3 show g, 25" NERIEBF o 148 tb! He cEBATLEEN B¢ | g7t Mg%ﬂﬁ‘e‘m,”m

h
villustrate relative ratio of respective di nensions. pl ezoel eCtric

substgqce %‘%J(}feﬁaé%@ﬂseiéoﬁd %Wrﬁ%ﬁéé}”ﬁhﬁ%}e@&f Rh‘ﬁoﬁé\ﬂd’é’o@%e to

applicatio heat or strain pl ezoel ectric substance)

|1 el oot 1T Qienaras e egibBhalige P A Ak kerectdin gy odHiPdg oo

to induce electrostatic ; ereby resulting 1n down of a
device or dREi8AL O" BmP &TEHLC! functions  stably  with  less

deterioration of characteristics.
A method of Claim 16 includes the steps of
15 providing a dicing line on a piezoelectric substrate and
inside the dicing line, a comb-shaped electrode, a reflector,
a plurality of auxiliary electrodes for surrounding the comb-
shaped electrode and the reflector, which are electrically
independent of each other and have different widths locally,
20 an input terminal electrode, an input terminal lead-out
electrode, an output terminal electrode and an output
terminal lead-out electrode and cutting the substrate along
the dicing line. By this method, such effects are gained
that potential produced in the piezoelectric substrate can

25 be uniformized, position of the dicing line can be confirmed



characteristics. In order to prevent such a phenonenon, it 15 is effective
to make the potential identical as rapidly as possible by elimnating the
produced potential difference. In order to make the produced potenti al

i dentical as nuch as possible so as to acguire bal ance of the potential in
the SAW devi ce 10A, the present inventiohChas 20 found that it is effective
to provide | owinpedance portions as wdely as possible in a circuit
pattern of the SAWdevice 10A. Nanely, in the electrode pattern of the SAW
devi ce 10A of the present invention, the conb-shaped el ectrode 2 and a pair
of the refleasolysahdithehsahsttadposad be 28topassit.e sides of the
conb-shaped electrode 2 closely to a 14 propagation direction of a
surface wave gener at ekh fa ometine doob-€hajrad 161 ,eatr beast ane yppermsbn t he
pi ezoel ectric substrate 1 , while the conb-shaped el ectrode 2 and the
reflectors Rayee ofirabureiest byne pifurthie tippaft ttlee nainal isectfodectthales 6a

and 6b which are electrically independent of
input terminal lead-out electrode, the output terminal
5 electrode, the output terminal lead-out electrode and the
auxiliary electrodes is formed by deposition. By this
method, such an effect is achieved that connection of these
electrodes to an external terminal can be stabilized.

In a method of Claim 18, the uppermost layer is

10 made of a soft material. By this method, such an effect is
obtained that connection of these electrodes to an external
terminal can be stabilized.

In a method of Claim 19, the soft material is
aluminum or an aluminum alloy. By this method, such an

16 effect is gained that connection of these electrodes to an
external terminal can be stabilized.

In a method of Claim 20, each of the comb-
shaped electrode, the reflector, the input terminal lead-out
electrode, the output terminal lead-out electrode and the

20 auxiliary electrodes is formed by a pile of metal pieces
made of one kind or a plurality of kinds of metal. By this
method, such an effect is achieved that withstand power
against generated electric charge can be improved.

Brief Description of Drawings

25 Fig. 1 is a top plan view showing an arrangen‘ient



each other and have different widths locally. A plurality of the auxiliary
el ectrodes 6a and 6b are connected to a ground of an external circuit such
as the substrate 1 having the SAWdevi ce 10A nounted thereon. 10 In each
SAW devi ce 10A, the auxiliary el ectrodes 6a and 6b are di sposed
substantially equivalently, for exanple,1§ubstantially symmetrically with
respect to a point, substantially symetrically with respect to a plane and
substantially symetrically with respect to a line so as to 15 | east
deviate fromeach other. In addition, the beltlike input term nal |ead-out
el ectrode 4 amnedecttode piadteonioim AW cdevbee acconsingutor artivshl

el ectrodedb, thebeltlikeoutput term nallead-out el ectrode 5aand

t heout puttesmmbrmdlmbedtobdda&) paies gnbvnsedtiThebel t1i ke 20 i nput terninal

| ead- out el ectrode and output term nal |eadout el ectrode 4a and 5a

confronting each othdfigar@ nsicke toybgtiam iviey ssyawinign 2y & r&iud e fve Nhput
termnal electrode 4b and the output term nal electrode 5b confronting each

other are neila plbsadityiaf Ithee@lalctroder patteFoist bérthe & AN deyicef Péct or
3 and the auxiliary electrodes 6a and 6b are 15 set in an electrically
open sgate pig.ad formavck am eiveafende arrangenent in which the conb-shaped
el ectrodes 2 are connected to each other by the beltlike el ectrode 18.
Fig. 3 is a sectional view of an electronic
component employing the SAW device of Fig. 1.
Fig. 4 is a top plan view showing an arrangement
of an electrode pattern of a SAW device according to a
10 second embodiment of the present invention.
Fig. 5 is a top plan view showing an arrangement
of an electrode pattern of a SAW device according to a
third embodiment of the present invention.
Fig. 6 is a top plan view showing an arrangement
16 of an electrode pattern of a SAW device according to a
fourth embodiment of the present invention.
F'ig. 7 is a top plan view showing an arrangement
of a plurality of the electrode patterns of the SAW device of
Fig. 6 formed on a wafer.
20 : Fig. 8 is a sectional view of an electronic
component employing the SAW device of Fig. 6.
Fig. 9 is a top plan view showing an arrangement
of an electrode pattern of a SAW device according to a fifth

embodiment of the present invention.

25 Fig. 10 is a top plan view showing an



Meanwhi l e, the beltlike input termnal |ead-out 5 electrode 4a and the
beltlike output term nal |ead-out electrode 5a are arranged to be connected
to input termnal electrode 4b and the output term nal el ectrode 5b,
respectively. Meanwhile, since the input termnal |ead-out 10 el ectrode 4a
and the output terminal |ead-out electrotd 5a confront each other so as to
have a substantially identical area and the input term nal el ectrode 4b and
the output term nal el ectrode 5b confront each other so as to have a
substantially identical area, balance of generated electric 15 charge can
be readi | yaacquigem emt ofusanpactkettirald e amp atdemndeofiniar oSAWVS f staviag y.
However, for exanple, if these el ectrodes cannot be provided so as to
confront eadtotdiarg doe at sikbly@mbddirhe rdl eftthai@nesert invieretioane ef f ect
as those of the case in which the el ectrodes confront each 20 ot her can be
gai ned when the el ectRigdes fte dsspasedogs eglianal enelw ashmssnl e dry

maki ng the el ectrodes substantially symmetrical with respect to a |ine or
subst ant i aldryasg@nrientalofwi 4h rekpetode P pdiern dhe auw8AWAr ydevixd r odes
.6a and 6b are made as 25 wide as circuit design permts for mnimzing the
i nped@ce gdldopdthgnid & Bien eyt v as wio i m eRiteofibhie ipareys eh &d hivadtetd ofa
and6b are apparently different fromthin lines in that theauxiliary

el ectrodes 6a and 6b pigye di 2f efignt gv didy | ptahl yanéwave reowexganseni n
area. 5Thus, since the conb-shaped el ectrode and thereflector 3 are

surrounded ¢ aiiPe ptht | @fY ghecé[dsiao Paansattlerd hefauxi ISAW ale¢ic@des
6a and 6b can be nmadew der than the thin lines and made snaller in

i npedancebef g Pdlﬁgeﬁ: AW diymPleaans ddidehiteot ths biredentPnvention.
t hat 10potenti al produced by storage of electric charge generatedby

pyroel ectrige Bf MMYd e of C*%r i thCISVBRtIehe 1 canbe nade uniform
wrapidly inB;ew{ggr regi orn t zgﬁlfﬁﬁgqﬁ:n?i nes and thus, the SAWdevice 10A

can mad Pst ¥ R S8kl | y. 15Meanwhi l e, since the auxiliary el ectrodes
6a and6b asquconnect ed toeﬁﬂg ground of the external circuit suchas the

substrate 1 having t hqegé&%zgéﬁggl%ﬁgump&ltgler@oghgm B8St501 Beg¢spRleas

ground el ectrodes of th the auxiliary el ectrodes 6a and 6b

can act asHUOURGS TheBHti6R! | LreomBOskriBed SNl A oar exiratnal

circuit, s change of potential can be nadenore rapi nor e

uni form y and JdWpm Yl ldteRhe %fr@seéﬁ(iiixvcé}?{i%.geﬁgat ?digyal% e{)?gf,ri ¢

property of tTheprezoelectric substrate can be 'l ess€ned. 25 Potenti a

generat e 15 o SHE(TEC R a8 Aridam LB HECPI2¥RAE, el dre 9%

generated by "pyr oel c prop e pi ezoeleCtric substra upon
SPPL LY SRASIEE" o8 LR YANE! S5y SV FLO RO FEbEap TR
oot oo 108 s MGG S ind "o BYERTLA0RnYBR S MIE R P2 e g,
charge I's qRIer@fsy FiddCshaWing LhoBrt 3% d SREn U QALY o 5P JrOTRS
electrode patterns of Fig. 1 formed on a wafer. Meanwhile,
Fig. 3 is a sectional view of an electronic component 40A in
20 which the SAW device 10A is sealed in a package, etc. "1"
is a piezoelectric substrate, "2" is a comb-shaped electrode,
"3" is a reflector, "4a" is an input terminal lead-out
electrode, "4b" is an input terminal electrode, "5a" is an

output terminal lead-out electrode, "5b" is an output

25 terminal electrode, "6a" and "6b" are auxiliary electrodes



10 Meanwhile, Figs. 1 and 2 show the arrangenent of the SAW device 10A

schematically and do not
Ther ef or e,

el enent s.

as possible is provided at a portion which surrounds a 15 functi onal

portion including the conmb-shaped electrdde 2 and the reflector 3 so as to
have the input termnal electrode 4b and the output term nal el ectrode 5b
at its center, potential can be equalized by uniform zing the generated

el ectric charge efficiently and occurrence of 20 electrostatic discharge,

etc. can bewhdsthr aireed | evtaioallye inde penidentoofr eaeiht atdregeand hadsice
due to electrostatic discharge, there are, for exanple, a nethod in which

narrow i nt ed Mdberpartt ivwidttss ptetahiyaria'y isr oai deadmipst Wih i ghbegian

el ectrodes and 25 perfornms,

to the device and a nethod in which nonuniformty itself of potential
causi ng st at{ 8" dlseat biettitikei alaettodéned: In the nethod in which

el ectrostatic discharge 5 is perfornmed partially, electric discharge is
repeat gd upon storagepdafmgtilel CFEger op @NM tdkew idni ardahfiesnbntt of
obtain a stable state. Meanwhile, in the nethod in which nonuniformty

itself of pgign¥imt iSmEeHTIRieRd, scheniaticaanpr gmdgedsy ahed finamttace

pi ezoel ectric substrate 1 is not 10 nade nonuniformlocally by providing

the common e pefivedea Bid [dfope BWdIdv 8sdirmedRs s area as possible, so that
' the cause of electrostatic discharge can

potenti al

I s equalized and thus,

be removed perpetual | . piezoelectric substance generates electric

10

15

20

25

charge by pyroelectric property upon application of heat or
strain thereto. In the piezoelectric substance, if electric
charge varies locally, potential difference is produced so as
to induce -electrostatic discharge, thereby resulting in
breakdown of a device or deterioration of electrical
characteristics. In order to prevent such a phenomenon, it
is effective to make the potential identical as rapidly as
possible by eliminating the produced potential difference.

In order to make the produced potential identical
as much as possible so as to acquire balance of the
potential in the SAW device 10A, the present invention has
found that it is effective to provide low-impedance portions
as widely as possible in a circuit pattern of the SAW device
10A. Namely, in the electrode pattern of the SAW device
10A of the present invention, the'comb-shaped electrode 2
and a pair of the reflectors 3 which are disposed at

opposite sides of\ the comb-shaped electrode 2 closely to a

illustrate relative ratio of sizes of constituent
if a common el ectrode portion having as |large an area

a

upon storage of electric charge to sonme extent,
18 el ectr osdps o sdidsdhatwe erar thal buxiliasyclela ataode sasb ao apvckvigbt adedrage



Therefore, in order to restrain electrostatic 15 discharge, it is nore
effective to prevent electrostatic discharge by providing the common

el ectrode portion having as large the area as possible in order to w den
portions of the equal potential by the conb-shaped el ectrode 2, the
reflector 3 and the auxiliary el ectrodest$a 20 and 6b than to cause

el ectrostatic di scharge on purpose by controlling the interval between the
el ectrodes. Fromthe above, it is desirable that the nunber of division of
the auxiliary electrodes 6a and 6b is essentially snmaller. However, even in
case the elprapagdatighodine dtdonsodi ai sudfaice waveygenesated: éraen the
termnals, the generated 19 electric charge can be uniform zed

ef fici ent| ycandnahapecce leicted det Rosrat ipr odiiskedhrge, thecpieanedecdsia ai ned
in the arrangenent of the present invention. Meanwhile, in the SAWdevice
10A, if aresgbstbate el whike ithputcombristehpleehdebactreldet 2odendndhe
outputterm nal |ead-out el ectrode 4a and 5a are nmadesubstantially equal to
each other myfleatons Gf arlee sumrotred sidndly eh eptupakitybofintheha wdit paity

term nal el ectrode 5bare nmade equal to each other) while the auxiliary

el ectrgdes1§fpcandidd 6hi andarsh abhtthi aakl »ieodeaidgnin dé peauhe nt hef and
are short-circuited in plane are disposed equivalentlyso as to be well

bal anced aseachhekkeraahdchiiven dMire il vigt hgupotialby.of el ectric charge is
stored locally can beelimnated and thus, potential can be made nore

uni form 15Si nce the anxplipakty! eftimsleausaliany leatrdienossl and Bhent |y
so as to be well balanced as a whol e, electric charge generated in the

reflector 3agancdrpeidtedritées grendheRd dhcekeérBal Qirduiis suchmnas the
el ectricallyopen state relative to the auxiliary el ectrodes 6a and 6b,

so20t hat | oggh siph et i ah o) ihigErtHRE &S ARR'S dRAi c@F CHO Ad Mo LB AT 9k . Of

the device or deterioration of electrical characteristics can be

el i m pat ed. Neadwbh! faeC canxif aavhetEetdey8BswBanandlgwal ity
of se?g of 't\{ﬁe coﬁbsst%gﬁggcﬁpﬁeggg gnc’i(?or ?he refl ect gr 3 are

provided. af8 Thes5e4etrv! sabKIaAnTalle %&?%Iéﬁt’l‘?ﬁ‘;i POri S eRAMPAG! Ur ed

as follows. By using a sputtering apparatus (not shown), a netallic thin

filmof Ti gébgqérmg?ﬂycatﬂ,ﬁ;‘?ﬂﬁe%qi)p s%kc??,g]agrgs _é‘@{de o LéTa?i%igfet,t he

i ke. Then, nmet a m of Al - i 1s forned o

metal lic th%ubfgtgﬂt%“y dg%mg_@p,caaﬁ utg g npeépaggtt én%nle. Wind

and .
Fur t her nor e) "Dy "usI osition apparatus (no wn), a tallic thin

output tor nPARStAERRRY S bt eBH SRR rREBSL 8 ' IR 4 A5T1eT
ot her jget al Po 8kt ah%%gltlagx{ﬁﬁo?%husgﬂhew a§ﬁ°réjé‘8Ft%W' t *eh%ulrupaf‘rﬁ%keas

materials o e neta I'ns formed by sputfering. At |east one

retal 0 thi o Gt |0k A Yo o Bt 8l bl Ao 48 UBEASL6ed o' thY Bo B be

| am nat ed on er I'n accordance wt pur poses an

i nat i on_gf, dfieqMRhaLh bl ldISiEY: Dbo FATAGT B RFGAEIAGE thbh L he

pur poses. resrst 1S codted on allic'thin m and &xposure

|5 perforeg e SLERPRR (GHirhP Tl ot 96180 Beo8h! ognl o RERSK

to the resi 'y,
output terminal electrode 5b are provided. The beltlike

20 input terminal lead-out electrode and output terminal lead-
out electrode 4a and 5a confronting each other are made
substantially equal in area and the input terminal electrode
4b and the output terminal electrode 5b confronting each
other are made substantially equal in area.. Furthermore,

25 the reflector 3 and the auxiliary electrodes 6a and 6b are



an exposed portion of the resist is devel oped by using a devel opi ng
apparatus (not shown) and an unnecessary portion of the resist is renoved.
Furthernore, a desired electrode pattern is formed on the netallic thin
filmby 25 using a dry etching apparatus (not shown) or the I|ike. 21
After the remaining resist has been renpvdd, resist is coated on the

el ectrode pattern again and exposure is perforned with a stepper (not
shown) by setting a desired photomask to the resist. Subsequently, an 5
exposed portion of the resist is devel oped by using a devel opi ng appar at us
(not shown)sahdnagruiedsieallypomennstate o rasi @ haveeasvedectrode
Thereafter, a netallic thin filmof Al or the like is fornmed by using a
deposi ti on appaingemefriotinshetmghsdhas conmbrahapregosilesdrediesd o2 Arel0 on
the input termnal electrode 4b and the output term nal el ectrode 5b and
the remai ni cgnnestted it eaniventh dedrytihlee b e lhlikddietleairod et H8.above
descri bed nethod of form ng the desired el ectrode pattern, another nethod,

for exanple, may be eMxzapecile, Wwhheh beitike limplesi tedmimtdl lleaddout fil m
has been fornmed, the desired electrode pattern is forned on the netallic

thin f5l maplectiowebydasi agda thyg ebehilikeappatpuds fevahisabwipadtomt by
using a dicing apparatus (not shown) or the like, the thus obtained article
is cut al onglelctioge! bacard@larnanga dlter dle too whelche dSABV teputaerfimal
electrode 4b and the output terminal electrode 5b,
respectively.
Meanwhile, since the input terminal l|ead-out
10 electrode 4a and the output terminal lead-out electrode 5a
confront each other so as to have a substantially identical
area and the input terminal electrode 4b and the output
terminal electrode 5b confront each other so as to have a
substantially identical area, balance of generated electric
15 charge can be readily acquired and thus, potential can be
made uniform effectively. However, for example, if these
electrodes cannot be provided so as to confront each other
due to layout of the electrode pattern, the same effect as
those of the case in which the electrodes confront each
20 other can be gained when the electrodes are disposed as
equivalently as possible by making the electrodes
substantially symmetrical with respec:t to a line or
substantially symmetrical with respect to a point.

The auxiliary electrodes 6a and 6b are made as

25 wide as circuit design permits for minimizing the impedance



Meanwhi | e, supposing that "A" denotes a wavel ength of an operating
frequency of the SAWdevice 10A, a width of the auxiliary el ectrodes 6a and
6b in the electrode pattern enployed in the first enbodinment is in the 25
range of QL4 to 100h but may be in other ranges than the 22 above range.
Subsequently, the el ectronic conponent 408 i s assenbl ed by using the thus
obt ai ned SAW device 10A. Fig. 3 is a sectional view of the electronic
conmponent 40A 5 enploying the SAWdevice 10A. "9" is a base nenber, "10A"
is the SAWdevice, "11" is a bunp, "12" is a pad, "13" is a | ead-out

el ectrode, abd' unifarmdzingap odlesdiabdeY hermuidiarye @lectapgdesifaiand
bondi ng menber. The bunp 11 nmade of gold or the like is forned 10 on the
pad 12 of tB6 Savedeappareddly Thbffetdat SAwdeviitin 10mesr ied aath the bunmp
11 is provided on the base nenber 9 having the | ead-out el ectrode 13 and

t he term nahusibi@nyoddetArpdels Maandybbublaveaadiffareptnyidthsdegailyt o
contact with the | ead-out electrode 13, so that 15 the bunp 11 is bonded to
t he | ead- ouanel ¢ivedenl8xpwrns ¢ riasanea@.wave or the like so as to be
-mount ed thereon. Thereafter, by using a sealing apparatus (not shown), the

base mgnber 9 having TheuSAWIdes thel@dmbdshiapedveiedtrddar2ngnd the
prelimnarily the bondi ng nenber 16 20 such as sol der are provided so as to

cause the begtligetorerdeardb siurrouridedt Kyettbasaurehizay % lecirade sie@aed
and seal ed, so that the electronic conponent 40A is
and 6b, the auxiliary electrodes 6a and 6b can be made
wider than the thin lines and made smaller in impedance
between lines and in a plane than the thin lines, so that

10 potential produ'ced by storage of electric charge generated
by pyroelectric property of the piezoelectric substrate 1 can
be made uniform rapidly in a wider region than the thin
lines andthus,the SAW device 10A can be made uniform
electrically.

15 Meanwhile, since the auxiliary electrodes 6a and
6b are connected to the ground of the external circuit such
as the substrate 1 having the SAW device 10A mounted
thereon so as to be used as ground electrodes of the SAW
device 10A, the auxiliary electrodes 6a and 6b can act as

20 grounds electrically common with a ground of a larger
external circuit, so that change of potential can be made
more rapidly and more uniformly and thus, influence of
electric charge generated by pyroelectric property of the

piezoelectric substrate 1 can be lessened.

25 ' Potential difference of the SAW device 10A is



obtained. In addition to the above described nethod of 25 manufacturing the
el ectroni ¢ conponent 40A, anot her 23 method, for exanple, w re bonding
may be used as necessary for nounting and gold or brazing filler netal
contai ning gold, for exanple, may be used_as the bonding nenber 16. 5
Meanwhi l e, in conparison with wire bondi ﬂg-(, bunp bondi ng can increase area
of its contact with the electrode to be bonded thereto and therefore, can
rai se bonding reliability. On the other hand, in case strain produced at
the tinme of bu bonding remains at the 10 el ectrode held in contact with
the bunp, tipsosiucedodey neleolricepeinarge f oenerate dt Y, RWRelesiNiei ng
in drop of bonding reliability contrarily. The present invention has found
t hat when tipeopretyl p the pikizan liectrbe b bir atepdsiupom, appligatian ofe
time 15 of bunp bonding, electrical corrosion and corrosion at the tine of
cutting arehesss dri kbtagin dhieegepoodloednt badispuyt et &hey. o frm 8 nufasdm ries
considered that sputtering nerely piles netallic particles on one another
physi cal | y, edbicteid ncldapgei tisomotf qgemeratedf lacdiiy biutmibagemyerated
orientation identical with crystalline orientation strengthens coupling

bet weers net #rbic thar tS AVWIsdeMierefid &R, asf aatwheodst aB euyppaaitpstin ay AWof
the el ectrode brought into contact with the bunp is fornmed by deposition at

the tine of dewitd®ndinmput r&hidaouipgyt oéldetvd dgsi $or b sedomneesedaitoi ng
25 occurrence of strain due to bonding and el ectrical corrosion 24 due to

bondi ng bet waempk | f etent hawteal sacgqosbe aresd s aigred. dllectrid aldhargai risfilm
formed by deposition has better bonding property relative to the bunp when
made of sof tfgnapheédanqditer effedilys deshm abive madigpalt, faaid exentiput
electrodes.
10 | Meanwhile, Figs. 1 and 2 show the arrangement
of the SAW device 10A schematically and do not illustrate
relative ratio of sizes qf constituent elements. Therefore, if
a common electrode portion having as large an area as
possible is provided at a portion which surrounds a
16 functional portion including the comb-shaped electrode 2
and the reflector 3 so as to have the input terminal
electrode 4b and the output terminal electrode 5b at its
center, potential can be equalized by uniformizing the
generated electric charge efficiently and occurrence of
20 electrostatic discharge, etc. can be restrained.
Meanwhile, in order to prevent damage to a
device due to ele‘ctrostatic discharge, there are, for
example, a method in which a narrow interval portion is

preliminarily provided between neighboring electrodes and

25 performs, upon storage of electric charge to some extent,



5 al um num or al um num copper alloy. Meanwhile, the sane effects can be

obt ai ned when an additional layer is forned on the uppernost |ayer of the
el ectrode brought into contact with the bunp. A Meanwhile) if the el ectrode
is formed by piling pieces nmade 10 of not |ess than one netal, for exanple,
Al, Ti, Cu, & and Ni or alloy of these rdlals, respectively, withstand
power is raised. Thus, if the uppernost |ayer of the electrode is fornmed on
a pile of pieces made of a plurality of the netals, respectively, it is
possible to obtain an el ectrode in which 15 occurrence of bonding strain is
restrai ned aheictriastatind piwmharger gpaetdalheannhi $echi nat rarfgestas to
enbodi nent, the auxiliary el ectrodes 6a and 6b are split into two portions
but may be ppévenitntdaanggel utal thert denvdceThansling nene tiheo d ori nedwdti cho
other locations than that indicated in the first enbodinent. Wdth of the

bel t1ike i nponurefoirnaityl ek ldubfepeotenstitel @alsingustatécnehacttieaty dst
el ectrode 4a and 5a may be fixed or variable. Since the conb-shaped

el ec: rode 2r@étrididedus |25 thl ah8eH oBAVd et iach 18K ¢ iy otratéct dils tlhaogley t he

e 5 is performed partially, electric discharge is repeated upon

storage of electric charge and thus, it is diffic.ult to obtain a

stable state. Meanwhile, in the method in which

nonuniformity itself of potential is restrained, electric

charge generated from the piezoelectric substrate 1 is not

10 made nonuniform locally by providing the common electrode

portion having as large the area as possible, so that

potential is equalized and thus, the cause of electrostatic

discharge can be removed perpetually.

Therefore, in order to restrain electrostatic

15 discharge, it is more effective to prevent electrostatic

discharge by providing the common electrode portion

having as large the area as possible in order to widen

portions of the equal potential by the comb-shaped

electrode 2, the reflector 3 and the auxiliary'electrodes 6a

20 and 6b than to cause electrostatic discharge on purpose by
controlling the interval between the electrodes.

From the above, it is desirable that the number of

division of the auxiliary electrodes 6a and 6b is essentially

smaller. However, even in case the electrodes should be

25 divided due to layout of external terminals, the generated



25 termnal | ead-out electrode 4a, the input term nal el ectrode 4b, the

output termnal |ead-out electrode 5a) the output term nal electrode 5b and

the beltli
el ectri cal

advance by electrically connecting a pro1p%r termnal to the SAWdevi ce 10A.

Nanel y, si
measured i

ke el ectrode 18 connecting the conb-shaped el ectrodes 2,
5 characteristics of the SAWdevice 10A can be neasured in

nce electrical characteristics of the SAWdevice 10A can be

n a wafer state prelimnarily, only conform ng articles can be
used at a 10 subsequent process by sel ecting characterjstjcs
di ci ng of ehecheiicer Fhiesae pl Gedl i t heof wREfoImnzed ceaffiolen

with the present invention as is clear fromthe foregoing, since the

comb- shapeo o wotarocde 2 aind ehectrafstedior 3lischaige ounga. byCeme alfiliary
15 el ectrodes 6a and 6b which are electrically independent of each other

and have direfsé¢reimedi th thd ecarngementhef the present invention.

10

15

20

25

Meanwhile, in the SAW device 10A, if areas of
the beltlike input terminal lead-out electrode and output
terminal lead-out electrode 4a and 5a are made
substantially equal to each other and areas of the input
terminal electrode 4b and the output terminal electrode 5b
are made equal to each other, while the auxiliary electrodes
6a and 6b which are electrically independent of each other
and are short-circuited in plane are disposed equivalently
so as to be well balanced as a whole, a location where a
large quantity of electric charge is stored locally can be
eliminated and thus, potential can be made more uniform.

Since the auxiliary electrodes 6a and 6b are
disposed equivalently so as to be well balanced as a whole,
electric charge generated in the reflector 3 can be
uniformized even when the reflector 3 is in an electrically
open state relative to the auxiliary electrodes 6a and 6b, so
that local potential difference does not occur and thus,
breakdown of the device or deterioration of electrical
characteristics can be eliminated.

Meanwhile, the same effects can be achieved
even when a plurality of sets of the comb-shaped electrode

2 and/or the reflector 3 are provided.

rior to
“E{ ac®Bfdance



uppernost |ayer of the el ectrode brought into contact with the bunp at

| east is forned by deposition, such effects that the excell ent SAW device
10D can be sinply manufactured 20 are gained in which potential produced by
pyroel ectric property of the piezoelectric substrate 1 can be uniform zed
nmore rapidly and nore sinply, bonding pr@rty of the electrodes is
upgraded, corrosion due to bonding of different nmetals is restrained,

wi t hstand power is raised, 25 while breakdown of the device and
deterioration of 26 characteristics due to electrostatic discharge or the
like are eliminated. (Ie@ofdWnideN ivent)0MNeodi hlabt pres@rd iavention dsd 10
to 15 are 5described by utilizing a second enbodi nent of the

presenti nvem aomufagitgredl iss & ol bpwsl. anByi emsislgova ngp et riaggeneparatusn

el ectrode pattern of a SAWdevi ce 10Baccording to the second enbodi nent of
t he presenti(modntsiwowni)y R gmédtalpeet shirdehilncabfWTh ihotermiedi on 1a

i n10t he first enbodi nent are designated by identical referencenunerals and
the detai | epideusligutiron swwbabbrtevitfateddeonft bEpake, o theviiky. Meaewhi | e)
Fig. 4 shows an arrangenent of the second enbodi nent schematically and does
notill Bstrate madtaliice fHetn ofibh respAtiSyecdi nensmInss1$birthed Ant bRe
second enbodinent is different fronFig. 1 of the first enbodinent in that
in Fig. 4) theta#fitediior 3iline @ qut biycalsliﬁgcanewtftértr@gt@gfﬁwtldsar(hot

el ectrodes 6aand 6b by a plurality of beltlike electrodes 17 and the

t hreeconb- shypew gl edt updesridoree BYousHed 508eprRFsitRini Applatand Qridiut

termnals such that the two conb-shapedel éctrodes 2 di sposed at opposite

ends of the dHwh)coabrabeapdcetigr rates & N&f ! gdcyweehgd jhpach
ot herby the beltl i)ke el ectrodg 18 but are each 'conﬂr?erg‘?eg ;Hgﬁ]eg%ﬁo h?ﬁg

auxi liary elte¢hiiofis|dadant 68 dutrd die!4d i&Sqelifst Qf’ﬁgiszteﬁln}inalz?e@?ﬂf' Y,

in the first enbodinent, the reflector 3 isin an electrica open state

QELS‘}L?WZS:‘%M, t5"6’52%%35?%;3@63%@%‘?@ﬂeq?; ﬂ-ﬁ?i?ﬁé?@?“?@ia&‘tﬁh%”‘eb
o 5 5 ) |
% iral Loy EELARECRIOHINIg P BYe SISET bl SUEOTNRC | SEchPdRo S WHE DY
SA ¢ 1 C Fi .
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and 6b. Narrelay @gﬁ_c%hglim%%{bﬁg@ggglggctrode 2 andthe reflector 3 are

connect ed to?%@l auxiltary . and 6b by a plurality of the
bel L1 ke elect rodes o8 28: Al FELo§RRH B1° T oMb THRt i e oce.
so that and exposure is performed with a stepper (not shown) by
20 setting a desired photomask to the resist. Subsequently,
an exposed portion of the resist is developed by using a
developing apparatus (not shown) and an unnecessary
portion of the resist is removed. Furthermore, a desired
electrode pattern is formed on the metallic thin film by

25 using a dry etching apparatus (not shown) or the like.



28 the generated electric charge can be uniform zed over a wi der area so as
to equalize potential. In addition, by connecting the conb-shaped el ectrode
2 and the reflector 3 to the wi de el ectrodes, inpedance can be reduced in 5
conparison with an electrically open state. Meanwhil e, effects gained by
electrically connecting the reflector 3 2d the auxiliary el ectrodes 6a and
6b vary according to design of the electrode pattern. If the el ectrodes
capabl e of uniform zing potential can be 10 connected at | ow i npedance, the
el ectrodes may be linear or planar and the nunber of the el ectrodes nmay be
arbitrary. However, iAfier nbhe dfemainiagt hersisle basctbodds aeadavsid.ably
pl anar and the nunber of the electrodes is |arge. Meanwhile, in case the
reflectors r@sisd 15 eleeatedal by cdheected@ atooder pattierary agavir oand 6a
and 6b by lines, it is not preferable that a high-inpedance portion is
present in @xposanesésopectbomrmed ovithathste perar (niot §bodes) raplsettiag t he
line wdth is constant or becones snaller towards an outer peripheral
portion. 20aThiesired, photommsksdio wihe thesist.st Sdbdietpnentki,ncant he
conb- shaped el ectrode 2, the reflector 3 and the auxiliary el ectrodes 6a
and 6bSar e exposEddpartoon aobt hes e sigtl ursal dewalfopdd deytlusimg a

el ectrodes 17, 18 and 20, the w der electrodes including the 25 conb-shaped
el ectrode 2den@ibpéngef bpparatusannadt ehdwa) @Adcoampnuelrestesdaryso
that the generated electric chargecan be uniform zed over a wi der area so

as to equal poetidirenifi the Hestst isimE@movéduerigepéapbéenti MethHiédthin
t hegenerated el ectric charge can be | essened further, suchbeffects that the

excel l ent SAWndeyf cAILOdr chebdiReNmlsy MEgwhadd Uubgd abengcha ederh 68itMbinch
breakdown of thedevice and deterioration of characteristics due

t oel ect r ostgpparditeehdingan ehdWe)l ke ad eockbrimai edle Moaivdd! elim rofiml 4,
"21 a" denotes a groundlOterm nal | ead-out electrode and "21 b" denotes a

grounqper m gal theeeh pedetéimindleahect reab) 485 eanaf tRe, odty e tbriwirkarnd 9

to 15 of thepresent invention are described by utilizing a _
thi r dlSembog| gBlodé $beaRUCeRB!ré MATMIngreligt i3 tenfoyam planview

showi ng an arrangenent of an electrode pattern of aSAWdevice 10C according

to the, third enbod mente£hikE! C3ANtadaHaBH ofb tReFiSbode PaGierAiBRY | oa

with those of Fig. 1 in the first enbodi nent are designate

i denti cal 20 ca¢n I t | L Pt I sabBr.ewi d
:‘or tlhe sak@eéot?{(g?eéift ;8?@5%2{}%? P%esq?[ﬁ?r d%ﬁ)magb:ag?gﬁf ergg?t/tlrférrgm
Fig. 1 of t {& 8t odi g t i i r:ef | : i+S, f O ned
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electrode pattern is formed on the metallic thin film at a

time by using a dry etching apparatus (not shown).
Then, by using a dicing apparatus (not shown) or
the like, the thus obtained article is cut along dicing lines

20 into a plurality of the SAW devices 10A.

Meanwhile, supposing that "A" denotes a
wavelength of an operating frequency of the SAW device
10A, a width of the auxiliary electrodes 6a and 6b in the

electrode pattern employed in the first embodiment is in the

25 range of A/4 to 100\ but may be in other ranges than the



rati o of respective dinensions. Nanely, the conb-shaped el ectrode 2 and the
reflector 3 are set in an electrically open state in the first 5

enbodi ment, while the conb-shaped el ectrode 2 and the reflector 3 are

el ectrically connected to each other. In other respects, the SAWdevice 10C
and an el ectroni c conponent 40C (Fig. S?Ebre manuf actured in the sane
manner as the first enbodinent. 10 In Fig. 5 a reflector 19 forned by the
meander line is electrically connected to the conb-shaped el ectrode 2 and
signals in use are transmtted therebetween in DC or at |ow frequencies.
However) iabeavie ganfgequency band for operating the SAW devi ce 10C,

| npedance of the neander 15 line rises and thus, the neander line is

substantially set inSab®pquentitlye tbeatéhectronine comp-amaped4dActfode 2.
Meanwhi |l e, since a commopn el ectrode portion can be enlarged by electrically
connect i ngaB® rabiedsbgpadinigetheotteus abtatmedr AWcdeNice 9 A=dFbg- t he
nmeander line, 20 electric charge generated by pyroelectric property of the
pi ezoel ect gi Gssu@styert i oh alanybewuro f othwézeaiecnxeorﬁcvmmmmréenrtodéer a

.l onger electrode as a whole, so that potential difference produced at
respegt i vee AP L Pitsg Coh ebeS AdYsateviceNamBly., s19iteist ha bafsecimb®for med

by the
"{0A" is the SAW device, "11" is a bump, "12" is a pad, "13"
is a lead-out electrode, "14" is a terminal electrode, "15" is
a cover and "16" is a bonding member.
The bump 11 made of gold or the like is formed
10 on the pad 12 of the SAW device 10A. Then, the SAW
device 10A formed with the bump 11 is provided on the
base member 9 having the lead-out electrode 13 and the
terminal electrode 14 preliminarily such that the bump 11
comes into contact with the lead-out electrode 13, so that
15 the bump 11 is bonded to the lead-out electrode 13 by
ultrasonic wave or the like so as to be mounted thereon.
Thereafter, by using a sealing apparatus (not
shown), the base member 9 having the SAW device 10A and
the cover 15 bearing preliminarily the bonding member 16
20 such as solder are provided so as to cause the bonding
member 16 to confront the base member 9 and are heated
and sealed, so that the electronic component 40A is
obtained.

In addition to the above described method of

25 manufacturing the electronic component 40A, another



25 neander line is electrically connected to the conb-shaped 31 el ectrode
2, the conb-shaped electrode 2 and the reflector3 are set in a
substantially open state in the high-frequencyband so as to not only

el imnate mal functions but enlargean electrically connected common base, so
t hat potential 5di fference produced at reddective portions is | essened

andt hus, occurrence of electrostatic discharge, etc. can
berestrai ned. Therefore, in conparison with the firstenbodi nent, such
effects that the excellent SAW devi cel010C can be sinply manufactured are
obt ai ned i Mmetthothot éari aexanipke enawirgr obeeding rwyectiee used as
portionsincluding the conb-shaped el ectrode 2 and the reflector 19can be

| essened furéberssany bfemkooun ting handevgokd addeeaziort fdhebf metal
characteristics due to electrostatic.15di scharge or the |ike are

el i m nat ed. d Gatatmi revbgdideforHens mafleermay dhesuséd m20thod bhading
presentinvention are described by utilizing a fourth enbodi nent ofthe

present invgimbsr FBg. 6 is a top plan view showi ng an20arrangenent of an
el ectrode pattern of a SAWdevice 10Daccording to the fourth enbodi nent of

the prgsent inventiondrcafwdile, | $na €6 Ph s oh evw sirowiwig ean barn dinggent
of aplurality of the electrode patterns of Fig. 6 forned on awafer.

Meanwhi | e, fiigh SHw@iﬁquia@ﬂaindﬁ@d\SQh@de af25ed ecbntaict awithordrdg 40D
in which the SAWdevice 10D is 32 sealed in a package, etc. Fig. 6 of the

fourth enbogid@itods €bf iy eBbridé@d kthereloofaddetherefopabodianentaige t hat
in Fig. 6, dicing lines 28 are provided on the piezoelectric substrate 1 of

the SAWS dSléh‘bﬁnJgOQ'eN%Qﬂm'y'.e, Oirgsthé totrfeshRWrd), ali asaeenistpain he
fourth enbodi ment "'schematically and does not illustrate relative ratio of

respect i ve gi SRUTIENS ath MEZ RN 61 C UMD ABBHAIRP! PofaRl CH Ctigdar ge

by pyroelectric property upon application of heat or 10 strain thereto. In

the pipzoel gpd£i G d8DEERAGH ciontl@CWith HRHEMRT tRE bP68tlodeBOHPRY i al
difference I's produced so as
- be separated from each other, thus resulting in drop of
bonding reliability contrarily.
The present invention has found that when the
metallic thin film is formed by deposition, strain at the time
15 of bump bonding,_ electrical corrosion and corrosion at the
time of cutting are less likely to be produced than
sputtering. This reason is considered that sputtering
merely piles metallic particles on one another physically,
while in deposition, formation of a thin film having
20 orientation identical with crystalline orientation strengthens
coupling between metallic particles. Therefore, if at |east
an uppermost layer of the electrode brought into contact
with the bump is formed by deposition at the time of bump
bonding, reliability of bonding is raised by restraining

25 occurrence of strain due to bonding and electrical corrosion



to induce electrostatic discharge, thereby resulting in breakdown of a
device or deterioration of electrical characteristics. In order to prevent
such a phenonenon, it 15 is effective to make the potential identical as
rapidly as possible by elimnating the produced potential difference. In
order to nmake the produced potential ideddical as nuch as possible so as to
acquire bal ance of the potential in the SAWdevice 10D, the present

i nvention has 20 found that it is effective to provide | owinpedance
portions as widely as possible in a circuit pattern of the SAWdevice 10D.
Nanel y, indue tel doandorgpbetwee nfdifiersal deetaks 1D dfet hespraiseed.

I nvention, the dicing lines 28 are provided on the piezoelectric substrate
1 and insi dehe hen@%allici rtdini nésm28fotme d oy sldxyedsitiect rbde 2batten pair
of 33 the reflectors 3 are disposed at opposite sides of the conb shaped
el ectrode DbondiEedyptoparpyopastiventdi tleet bamof whenr heaad ewafesgdter at ed

fromthe conb-shaped el ectrode 2 such that the conb-shaped el ectrode 2 and
the reflectmesaB and therefore, is desirably made of, for example,
5 aluminum or aluminum-copper alloy.

Meanwhile, the same effects can be obtained
when an additional layer is formed on the uppermost layer
of the electrode brought into contact with the bump.
Meanwhile, if the electrode is formed by piling pieces made

10 of not less than one metal, for example, Al, Ti, Cu, Cr and
Ni or alloy of these metals, respectively, withstand power is
raised. Thus, if the uppermost layer of the electrode is
formed on a pile of pieces made of a plurality of the metals,
respectively, it is possible to obtain an electrode in which

15 occurrence of bonding strain is restrained and withstand
power is raised.

Meanwhile, in the first embodiment, the auxiliary
electrodes 6a and 6b are split into two portions but may be
split into any plural portions. The bump may be formed at

20 other locations than that indicated in the first embodiment.
Width of the beltlike input terminal lead-out electrode and
output terminal lead-out electrode 4a and 5a may be fixed
or variable.

Since the comb-shaped electrode 2 of the thus

25 obtained SAW device 10A is connected to only the input



5 are surrounded by the auxiliary electrodes 6a and 6b. The auxiliary

el ectrodes 6a and 6b are used as ground el ectrodes. In each SAWdevi ce 10D,
the auxiliary el ectrodes 6a and 6b are di sposed substantially equivalently,
for exanple, substantially symmetrically with 10 respect to a point and
substantially symetrically with respect 2% a plane so as not to deviate
fromeach other. In addition, the beltlike input term nal |ead-out

el ectrode 4a and the beltlike output term nal |ead-out el ectrode 5a, which
are connected to the conb-shaped el ectrode 2 are 15 made substantially
equal in artermwhal dead-oupelactroidaml 42| dhia dap utbtanmintad eleptrtode
termnal el ectrode 5b, which are connected to the input term nal | ead-out
el ect rode 4ébanthehowipyuttaranimabl |6 addoatt edeetrodee Ha, thespeocitpud! vy
are provided so as to confront each other and are made 20 substantially
equal in arsrmioal heehoctrodbe 5¢& | egmdr 3hend bdildlikei [ebrgtreldet r v8es 6a
and 6b are set in an electrically open state so as to have an el ectrode

ot hor by T he Bertl ke electrods 15, 05 eanahy 1o ol mee the i nput § o nal

| ead- ogt Sharacteristics of the SAW device 10A can be measured in
advance by electrically connecting a proper terminal to the

SAW device 10A. Namely, since electrical characteristics

of the SAW device 10A can be measured in a wafer state
preliminarily, only conforming articles can be used at a

10 subsequent process by selecting characteristics prior to
dicing of the wafer into a plurality of the SAW devices 10A.

In accordance with the present invention as is

clear from the foregoing, since the comb-shaped electrode

2 and the reflector 3 are surrounded by the auxiliary

15 electrodes 6a and 6_b which are electrically independent of
each other and have different widths locally and the
uppermost layer of the electrode brought into contact with

the bump at least is formed by deposition, such effects that

the excellent SAW device 10D can be simply manufactured

20 are gained in which potential produced by pyroelectric
property of the piezoelectric substrate 1 can be uniformized

more rapidly and more simply, bonding property of the

electrodes is upgraded, corrosion due to bonding of
different metals is restrained, withstand power is raised,

25 while breakdown of the device and deterioration of



el ectrode 4a and the output term nal |ead-out el ectrode 5aconfront each
other so as to have a substantially identicalarea and the input term nal

el ectrode 4b and the outputterm nal el ectrode 5b confront each other so as
to have absubstantially identical area, bal ance of generated el ectriccharge
can be readily acquired and thus, potent i%® can benmade uniform effectivel y.
However, for exanple, if theseel ectrodes cannot be provided so as to
confront each otherdue to layout of the electrode pattern, the sane effect
as10those of the case in which the el ectrodes confront eachother can be

gai ned when aharattetisbins due to glesstoatetje disehargendrpbheilike aye

maki ng the el ectrodessubstantially symetrical with respect to a line
orsubstanti ®limigyatest.ri cal with respect to a point.15The auxiliary

el ectrodes 6a and 6b are nade aswide as circuit design permts for

m ni m zi ng t(I8e copadamiaddmentlor i zi ng potential. The auxiliary

el ectrodes 6a and6b are apparently different fromthin lines in that
theauxiliary el ectroddtefaimaftedh Haleinsf fer éat A dind Nécatd yAdanareave
an expanse in area. Thus, since the conb-shaped el ectrode 2 and thereflector
3 are siIrroweedribedhbyautilizary al setioodkse fdsmdiBlentt lod Huei presgnt

el ectrodes 6a and 6b can be madewi der than the thin |lines and nmade small er
i n i rpedancqayeaiveen | i nF4gand4i nis phantop haplahe vhew | isheswisg t bak

35 potential produced by storage of electric charge generated by

pyroel ectri cafraangetent oheami er@eirdei pastdsh raf ea ISGAN luke viaxdke 1@Bf or m
rapidly in a wider region than the thin lines. 5 Meanwhile, since the
auxiliary elpetopddrgbatandtiv® aseceeitnecsd b éirmentgr @fndtied t peemeretr nal
circuit such as the substrate 1 having the SAWdevi ce 10D nounted thereon
so as to be jpsesh &9 il OHNOF gy et sofd é hej cWwiehi eigo$@Doft Regaukiiln ary
el ectrodes 6a and 6b can act as 10 grounds electrically cormmon wth a

groundief a {d geFs € MbodimentUalrbd ﬂ%éi@fﬁawfﬁl? rde ROt iraferandee
made nore rapidly and nore uniformly and thus, influence of electric charge

gener at ed by, gy{SfARCEHE PRt 18H 8BS JYi BT q8t Abbrawiatedt fod tean be
| essened. 15 Potential difference of the SAWdevi ce 10D i s produced by

el ectric Ch'aésr%eg%rfep_%wtw IME@#1WARIId,C FRGOPAN h st BR RIGEeR] GRIENE
substrate 1 upon applicati'on of heat or strain thereto. In an ordinary
state of manyif a re ri i i i | @Gd | i
gener at ed 286'# rgt#t h’éegkme\?ﬁ?:g%%?%?fa r(‘)?@f@%gtr?gﬂ,al l'y) |)r?&8)%§/v drz(\)/itces,

| nput - and. ouly Al R FEPEIAY & Pabfo GHPESHRL L] PeP[Mbn Al have | ar gest

areas and a largest electric charge is ggner at ed mqomthe I nput and out put

electrges. Manhile pfg 0% of fY oebM 'SR IAARATEIE APrdfedbar SV
devi ce 10D schematically and do not i1l lustrate relative ratio of sizes
f tit I Ty f odif | get ) QI [

ar ge. an ar c/%s bader 1 ol 2F SaRo Al AR i e PP

f ti I ; | ' AVl s§h I fleest
306 as o havct RACPEIIER FSRRErtedSAc iR S PRErd, Bac! e hRE
| ectrode 5bgt. 4 t L al : | i j k, Z4
hegener at edtBreCer £ EnRIGESIRY; bF 1 G FRAIARS Y aCiR iR
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| n whi 6 & NALPWS ATk PR | SR | ThAA! | 1ioP! Aybdel ohiEhUERR ped

nei ghbdri ng ef’ectro es an peﬁor ms, upon storage o? electric c argepto sone
extent , 15el egiLepIdbs 4! BilPIAS PAUE b b <lifle SUAR 22108 R4 QPEBHRB!

damage to the devitce ant . . nonunrFormty i | f po enti al
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el ectr%geZSparoti on having as large the area as possible, so that



potential is equalized and thus, the cause of electrostaticdi scharge can be
renoved perpetually. Therefore, in order to restrain electrostaticdi scharge,
it is nore effective to prevent el ectrostatic5bdi scharge by providing the
comon el ectrode portionhaving as |arge the area as possible in order to

wi denportions of the equal potential by 2he conb- shapedel ectrode 2, the
reflector 3 and the auxiliary el ectrodes 6aand 6b than to cause

el ectrostatic discharge on purpose bylOcontrolling the interval between the
el ectrodes. From the above, it is desirable that the nunber ofdivision of
the auxiliary el ectr dNameky ahd Bte ifér ek eembioalinyent) tbe. reflestar even in
case the el ectrodes should bedivided due to | ayout of external term nals,

t he gener atied1%el eetleicdritaliye epenbe sdatéormeladdver ftai dite y awmddianyrence
of electrostatic discharge, etc. can berestrained in the arrangenent of the
present i nvehddtnodeesinGiai landi Bbt.he CBAWhievodberObamd, arreath ef seedretlt | i ke
i nput term nal |ead-out el ectrode and out put 20t erm nal | ead-out el ectrode
4a and 5a asmbwedemdrst, abhealclomegshlapedeataécotdide 2ndthecasfbéctbe 3

i nputterm nal el ectrode 4b and the output term nal el ectrode 5bare nade
equal Bo eaghdotties , aMnilltatyheedoxtiodey ebactaondes®h avk Gblebitrically

el ectrically independent of each other25and are short-circuited in plane
are di sposeglopméctaEntby on@8 eémotiset Obye aelg|uralltycedf ashe wheldike

| ocation where a large quantity of electric charge is stored locally can be
el im nated @rgictiogespatenti 8l e RO Nadm Metheynideypects NCeheheS AW
auxiliary el ectrodes 6a and 6b are 5 di sposed equivalently so. as to be

wel | bal ancgdvasea 1U®! ahE!£6t bl 6cEioh e SR ehethti BoBe(BAYY dgyi aeel0D
can be uniform zed even when the reflector 3 is in an electrically open

state rel atingmtpaéhgr@dXin tRBY salnf8t mdasePaadnhSinst Bigbddiinfgniti nes 28
and the reflector 3 are in an electrically 10 open state, so that | ocal

potentmal di fference mqs|q1ot4 OQFMEeaﬂ@et&'é'ﬁ\bbéﬁéb‘é‘a%l@cttrbﬂéjez/'éﬁdor
deterioration of electrical characteristics can be elimnated. Manwhil e,

ot by 13,08 Dot 3 ahanaibeeanpochtactda REzHe sy
short-circupigdt 4689 6a and 6b by a plurality of the beltlike
electrodes 17 and 20 and a plurality of sets of the comb-
shaped electrodes 2 are electrically connected to each
15 other by the beltlike electrode 18, electric charge
generated in the comb-shaped electrode 2, the reflsctor 3,
etc. is delivered to the auxiliary electrodes 6a and 6b via a
plurality of the beltlike electrodes 17, 18 and 20, so that
potential can be uniformized, as a whole, over the wide

20 electrodes including the auxiliary electrodes 6a and 6b.
Namely, since the comb-shaped electrode 2 and
the reflector 3 are connected to the auxiliary electrodes 6a
and 6b by a plurality of the beltlike electrodes 17 and 20,

the wider electrodes including the comb-shaped electrode 2

25 and the reflector 3 can act as a common electrode, so that



|l ines 28 at an outer peripheral portion of the SAWdevice 10D, generated

el ectric charge can be uniform zed effectively. Meanwhile, the sane effects
can be achieved 20 even when a plurality of sets of the conb-shaped

el ectrode 2 and/or the reflector 3 are provided. The SAW devi ce 10D of the
present invention is manufactured as fold%ws. By using a sputtering
apparatus (not shown), a netallic thin filmof Ti is fornmed on a 25

pi ezoel ectric substrate 1 made of Li Ta0O3 or the like. Then, 39 a netallic
thin filmof A-Sc-Cu or Ti is formed on the netallic thin filmof Ti by
usi ng a sptheegeneeabadarlectnit changp. c¢anad® t UofeOMAEZESc-@Vviean@ Ti
other netals or alloys may al so be used, in accordance with purposes, as 5
mat eri al s wiidelre avgal sioc aki nof id qealierepdigndpal t erimgadditienst byne
metallic thin film namely, a plurality of the netallic thin filnms my be

| ami nat ed eonerecHng b ico mbceitemed elebtideeplr poskshandedraieto o3

| am nation of the netallic thin filnms may be changed in accordance with the

10 purposegp theh, widesidedtsoded edimpddaneet aclare ble nréidusedd in
exposure is performed with a stepper (not shown) by setting a desired

phot ogask genipari€snhsivitiPubaedlectdigalpn ox@asstatortion of the resist is
devel oped by using a 15 devel opi ng apparatus (not shown) and an unnecessary

portion of the resismMmeéanvenmesd. effébesnorghinedesi teg elepdciadeaphttern
is formed on the nmetallic thin filmby using a dry etching apparatus (not
shown) or tbdrdé&Eing the reflector 3 to the auxiliary electrodes 6a and
6b vary according to design of the electrode pattern. |If the
electrodes capable of uniformizing potential can be

10 connected at low impedance, the electrodes may be linear
or planar and the number of the electrodes may be arbitrary.
However, it is more effective that the electrodes are
desirably planar and the number of the electrodes is large.

Meanwhile, in <case the reflectors 3 are

15 electrically connected to the auxiliary electrodes 6a and 6b

| by lines, it is not preferable that a high-impedance portion
is present in the course of connection paths. Hence, it is
desirable that the line width is constant or becomes smaller
towards an outer peripheral portion.

20 : Therefore, in comparison with the first
embodiment, since the comb-shaped electrode 2, the
reflector 3 and the auxiliary electrodes 6a and 6b are
connected to one another by a plurality of the beltlike
electrodes 17, 18 and 20, the wider electrodes including the

25 comb-shaped electrode 2 and the reflector 3 can act as the



After the remaining resist has been renoved, 20 resi st
el ectrode pattern again and . exposure is perfornmed with a stepper (not

shown) by setting ~a desired photonask to the resist. Subsequently, an

exposed portion of the resist

(not shown) and an unnecessary 25 portio%gof the resist is renoved.
a netallic thin 40 filmof Al or the like is fornmed by using

Thereafter,

a deposition apparatus (not shown) so as to forma' deposited filmof Al
the input term nal electrode 4b and the output term nal electrode 5b and

the remai nicgmmensteliectrodeedkosthat atlapt iganepated ielgstricereénasge

el ectrode 4b and the output term nal

Meanwhi | e,
el ectrode

is coated on the

i s devel oped by using a devel opi ng appar at us

on

el ectrode 5b) the deposited filmof Al
may al so bedmr bed wsiftsreizady atebtdewig@rt dita B& @Kahpl €94dkdzZeEnput
term nal |ead-out electrode 4a, the output term nal |ead-out electrode Sa
and the awpofemtial0 eHencedesmeaoinficienuet o pterthapeddr dof thee.

In addition to the above described nethod of forming the desired

apé herateanas lectriet kddrder caxanpee | essemederfpirblyed, i augh ch

‘after a desired netallic thin filmhas been formed, the desired 15

el ect rpde paffewsts ithaftorthed exocé HertetSAMW cdiehiicef i10@Batcan t bee simply ng a
dry etching apparatus (not shown).

10

15

20

25

manufactured are achieved in which breakdown of the
device and deterioration of characteristics due to
electrostatic discharge or the like are eliminated.

Meanwhile, in Fig. 4, "21a" denotes a ground
terminal lead-out electrode and "21b" denotes a ground
terminal electrode.
(Third embodiment) |

Hereinafter, Claims 1 to 5 and 9 to 15 of the
present invention are described by utilizing a third
embodiment of the present invention. Fig. 5 is a top plan
view showing an arrangement of an electrode pattern of a
SAW device 10C according to the third embodiment of the
present invention. In Fig. 5, parts identical with those of
Fig. 1 in the first embodiment are designated by identical
reference numerals and the detailed description s
abbreviated for the sake of brevity. Fig. 5 of the third
embodiment is different from Fig. 1 of the first embodiment
in that in Fig. 5, the reflector 3 is formed by a meander line
and is electrically connected to the comb-shaped electrode

2. Meanwhile, Fig. 5 shows an arrangement of the third



Then, by using a dicing apparatus (not shown) or the Iike, the thus
obtained article is cut along the dicing lines 28 into a plurality of the
SAW devi ces 10D. 20 Meanwhil e, supposing that "A" denotes a wavel ength of
an operating frequency of the SAWdevice 10D, a width of the auxiliary

el ectrodes 6a and 6b in the el ectrode pa@ern enployed in the first

enbodi nent is in the range of ~/4 to 100 but may be in other ranges than

t he 25 above range. 41 Subsequently, the electronic conponent 40D

i sassenbl ed by using the thus obtained SAWdevi ce 10D asshown in Fig. 8. In
the same memdrodisnfind. sghamedieatlyordnd cdopohenotoibustrate. relativieudes a
base nenber59, the SAWdevice'l OD, the bunp 1 1 , the pad 12, the | ead-out
el ectrode I&tiohef respiectivel démrenueidmis. t he cover 15and the bondi ng nenber
16. The bunp 11 nade of gold or the |like is fornedon the pad 12 of the SAW
devi ce 10D. Then t he NAWydDdeviboe t@Mmbeshegpedt lelelcdrodep 21 dandprtbe ded
on thebase nenber 9 having the | ead-out electrode 13 and theterm nal

el ectrode Irkfpeetomnmi daaréyseticim tarate et ricap yl bppemsstate cordtectfingt h t he
| ead- out el ectrode 13, so thatthe bunp 11 is bonded to the |ead-out

el ect rede I8mydimerdsoniitileatheorcoinbistkeped aslé¢otimdeo@ntadd the

t hereon. Thereafter, by using a sealing apparatus (notshown), the base
menber 9 hapngfigctbe SAYdevetecliibadndt bontwetedStbeaach mtelemi nam |y

t he bondi ng menber 16such as sol der are provided so as to cause the

bondi ng20nmegiipsr 1Pekp ectf,r Aitte t BAVRSEeVREBREN 18 CRNA AT € alreabéec rsin keal ed,
so that the electronic conponent 40D isobtained. In addition to the above
descri bed ngépoAbnTBUOECt UFid9 Bhe sleeChidnutaceqrederin 40he adwier 25
nmet hod, for exanple, wire bonding may be used as 42 necessary for

connection harmePXd £t It A odig el dor brazing filler netal
contai ning gold, for exanple, may beused as the bondi ng nenber

16. Meggwhi l e, in conpgy ipspy W t 1 Wdfee BPHFI 19) $8HME QOB 1B CaRelafd €ASE
area of its contact with theelectrode to be bonded theréto and therefore,

can rai sebofiiend T éldetiitbly COhhBeLaHes (IFedeonib osREpYd B EdgSd at

the time of bunp bonding rermains at theelectrode held in contact with the

bunp, the eﬁegﬁaoe?gggwlﬂp%s%@p@f@tﬁg JAMtRRE NG et wBEh liAsPEige in

drop ofbonding reliability contrarily. The present invention has found that

when t hemet gj i, LR JAhEYLS | 41 8TA DI IFRO8 hiGR-TAdGaBMGY BIR! FGROI

bunp bondi ng, electri corrosion and corrosion”at cutting

are 1 ess |1KaEYahth hetips 04GR JERNSPU el o JBb dePaSOIL e i gt ed

that sputterfngnerefy prles netallic parti'c on one anot her

physi gal 'y, piid ?ié-@?glﬁﬁﬁsitﬁ-h%.r,"t Qrﬂae}]é-l‘s??e?f lidd r?-hgshibls"{‘ar}ﬂ\f'hg%\rﬁéegnﬁﬁ“ on

identical wth crys i'ne ori'entati o rengt hens20coupl i ng n

metal |1 Pank! GhShy STURbeofivh! 15 RUAB. Uhss B deysiqalat he

el ectrode brought i nto contact the bunp i _ Sitfion at the

{Lre, of purnbond: 10, SYABRAARY KMo hokFEELYds gprtion can

corrosi on25gue &3, DPPduNSD PetBr AN G LB n AR FgC AR PE cotrbdhised
electrode 2 and the reflector 19 formed by the meander line,

20 electric charge generated by pyroelectric property of the
piezoelectric substrate 1 can be uniformized over a wider
electrode or a longer electrode as a whole, so that potential
difference produced at respective portions can be lessened.

Namely, since the reflector 19 formed by the

25 meander line is electrically connected to the comb-shaped



43 The netallic thin filmformed by deposition has better bondi ng property
relative to the bunp when nmade of softer netal and therefore, is desirably
made of, for exanple, alum numor alum num copper alloy. 5 Meanwhile) the
sanme effects can be obtained when an additional |ayer is forned on the
uppernost |ayer of the el ectrode brought 3ilnto contact with the bunp.
Meanwhile, if the electrode is fornmed by piling pieces made of not |ess
than one netal, for exanple, A, Ti) Cu, C and 10 N or alloy of these
nmetals, respectively, withstand power is raised. Thus, if the uppernost

| ayer of treletteoded2, ithd momb-shappid elebtpbeec mie¢ Wfe ardfledlirt y of
the netals, respectively, it is possible to obtain an electrode in which

occur r ence dfaneorsd tngn sa rsaiibstantéstlyabpech and te thste thibfh FevQfué fcy
rai sed. Meanwhile, in the fourth enbodi nent, the auxiliary el ectrodes’ 6a

and 6b are lsahdt sotastte pottoeny eUimiButeentR|fuintNbh2yuP! &hfhrge
portions. The bunp may be fornmed at other |ocations than that indicaled in

the fourth 29 erbediicly Ybdineetethediflnbhksdagput sherigialpdeadtioHt
el ectrode and out put term nal | ead-out el ectrode 4a and 5a
5 difference produced at respective portions is lessened and
thus, occurrence of electrostatic discharge, etc. can be
restrained.

Therefore, in comparison with the fir#t
embodiment, such effects that the excellent SAW device

10 10C can be simply manufactured are obtained in which
potential difference produced at respective portions
including the comb-shaped electrode 2 and the reflector 19
can be lessened further and breakdown of the device and
deterioration of characteristics due to electrostatic

15 discharge or the like are eliminated.

(Fourth embodiment)

Hereinafter, Claims 16 to 20 of the present
invention are described by utilizing a fourth embodiment of
the present invention. Fig. 6 is a top plan view showing an

20 arrangement of an electrode pattern of a SAW device 10D
according to the fourth embodiment of the present invention
and Fig. 7 is a top plan view showing an arrangement of a
plurality of the electrode patterns of Fig. 6 formed on a
wafer. Meanwhile, Fig. 8 is a sectional view showing an

25 electronic component 40D in which the SAW device 10D js



may be fixed or variable. Since hot termnals of the thus obtained SAW
device 10D, for exanple, the input term nal |ead-out 25 el ectrode 4a, the
output term nal |ead-out electrode 5a, the 44 input term nal el ectrode
4b, the output term nal electrode 5b and the beltlike electrode 18 are not
connected to the dicing lines 28, the hdad2terninals are electrically
dependent of the dicing lines 28) so that electrical characteristics of 5
t he SAW device 10D can be beforehand neasured by electrically connecting
the termnals to a necessary el ectrode. Nanely, since electrical

char act eri sieade dfint Aep SaAWadpaj @dcl0D can be neasured in a wafer state
prelimnarily, the electronic conponent 40D can be 10 assenbl ed by using
only conforming arti Higs 6t of thstouerti emdoedaneyntses edififegent from
characteristics prior to dicing of the wafer into a plurality of the SAW
devi ces 10P.jgl.n1aetcirdarfées Wierh biddi npeasent thateint i Big.a$,i diciregrlihesm t he
foregoing, since inside the dicing |lines 28, 15 the conb-shaped el ectrode 2

and the reRgcd@ ptovidedirgmuinded iy ddie atrke | s @b gt e et adfesh 6aSAW 6b
which are electrically independent of each other and have different w dths

| ocal gy and &ie ¢!PP@DTOSM d #bidhidé, LRy €] & ttbode siivowghh iartrangenanit with
the bunp at least is formed by 20 deposition, such effects that the

excel l ent AW figyi CRoUPIA - b I bRl Vs ORBW aticH 18y asAdyadRess | mathi ch
potential produced by pyroelectric property of the piezoelectric substrate

1 can be upiitrhigdr JRAtgveaPafiley odNh §PER tF} 6T pn eP@IBindd property of the
el ectrodes 1s upgraded, 25 corrosion due to bonding of different netals is
restrained, 45 A piezoelectric substance generates electric
charge by pyroelectric property upon application of heat or
10 strain thereto. In the piezoelectric substance, if electric
charge varies locally, potential difference is produced so as
to induce electrostatic discharge, thereby resulting in
breakdown of a device or deterioration of electrical
characteristics. In order to prevent such a phenomenon, it
15 is- effective to make the potential identical as rapidly as
possible by eliminating the produced potehtial difference.
In order to make the produced potential identical
as much as possible so as to acquire balance of the
potential in the SAW device 10D, the present invention has
20 found that it is effective to provide low-impedance portions
as widely as possible in a circuit pattern of the SAW device
10D. Namely, in the electrode pattern of the SAW device
'10D of the present invention, the dicing lines 28 are
provided on the piezoelectric substrate 1 and inside the

25 dicing lines 28, the comb-shaped electrode 2 and a pair of



wi t hstand power is raised and breakdown of the device and deterioration of
characteristics due to electrostatic discharge or the .like are elimnated.
(Fifth enmbodinment) 5 Fig. 9 is a top plan view showi ng an arrangenent of
an electrode pattern of a SAWdevice 10E according to a fifth enbodi nent of
the present invention. In Fig. 9, parts B8entical with those of Fig. 6 in
the fourth enbodi nent are designated by identical reference nunerals and
the detailed 10 description is abbreviated for the sake of brevity.
Meanwhil e, Fig. 9 shows an arrangenent of the fifth enbodi nent

schemati cal tlyearrflacdoraod are ismnsedeahtdpposite sides ofpbrei gemb-
dinensions. Fig. 9 of the fifth enbodinent is different from15 Fig. 6 of
the fourth shiapkdeeatectradat2i aldFsgly %o teheprapagation3directioon of a
electrically open state relative to the auxiliary el ectrodes 6a and 6b and

the three ceoubfabepahetegenmiated] dronprihve decimfbors hesys b dofe lieginb dand?
output termnals such that the two conb-shaped el ectrodes 2 20 di sposed at

opposite engactf thia¢ theeeontvisisapped edbettoddeg anithenlryfbsetconr@ct ed
to each other by the beltlike electrode i8 but are each connected to each

of thesauxi hirer yuetreahdetbpahand uelllrdrgcelectdd debybahaniklbt.i ke
el ectrode 20. 25 Nanely, in the fourth enbodi nent, the conb 46 shaped

electrode 2 is in an Fheetaugilibyyoptdcticdesr Baatdivé 6b tdre ausbld ay
el ectrodes 6a and 6b, while in the fifth enbodi nent, the three conb-shaped
el ectrodes graumdrordcieddes. eaaheaicH PAWaadvogePYD D erthiena wxHighy t hat

electrodes 6a and 6b are disposed substantially

equivalently, for example, substantially symmetrically with

10 respect to a point and substantially symmetrically with

respect to a plane so as not to deviate from each other. In

addition, the beltlike input terminal lead-out electrode 4a

and the beltlike output terminal lead-out electrode 5a,

which are connected to the comb-shaped electrode 2 are

15 made substantially equal in area, while the input terminal

electrode 4b and the output terminal electrode 5b, which

are connected to the input terminal lead-out electrode 4a

and the output terminal lead-out electrode 5a, respectively

are provided so as to confront each other and are made

20 szstantiaIIy equal in area. Furthermore, the reflector 3

and the auxiliary electrodes 6a and 6b are set in an

electrically open state so as to have an electrode

arrangement in which the comb-shaped electrodes 2 are

connected to each other by the beltlike electrode 18.

25 Meanwhile, since the input terminal lead-out



5 the two conb-shaped el ectrodes 2 di sposed at opposite ends of the three
conb-shaped el ectrodes 2 not only are each connected to each of the
auxiliary electrodes 6a and 6b electrically by the beltlike el ectrode 20

but are connected to each other by the beltlike electrode 18. The 10 SAW
devi ce 10E and an el ectroni c conmponent
the same manner as the fourth enbodi nent except for the above points.
since a correspondi ng one of the conbshaped el ectrodes 2 is

el ectrically connected to each of the 15 auxiliary el ectrodes 6a and 6b by

Fig. 9,

34PE (Fig. 8) are manufactured in

the beltlilkgeeltpcticode 2ndnthe plutpaiti tgrofinedt beafl-ohd edeictsbdeeda
el ectrodes 2 are electrically connected to each other by the beltlike
el ectrode @ niloant Baciehetiyer gsoeast €d hmavdea coubstbatedllyl éderdieal 2,
etc. is delivered to the auxiliary electrodes 6a 20 and 6b through the

bel tlike elggld 08a8 2he Smplhat t@AheAEIale ledirbdeund boramdetheasoatpbol e,
over the wider electrodes including the auxiliary el ectrodes 6a and 6b.

Namely, singgpfitealt Wee@fbaehanedc SheesnPdgach Gtiwsah aast he hanaside
ends of the three conb-shaped 25 el ectrodes 2 are connected to the

auxi ligry %'Lﬁ&éwﬁﬁsqblgﬁ iddRtrdl Grdy, th81dRkLE! ide fbaeratdes Abctrhe

wi der el ectrodescan

general edelsfdfas Ea% 4fs CAdlalfly QN Mddaniethi ¢! Pt Adlinebwlig the
conb- shaped el e

connecti ngtandcepn@- #Wﬁdﬁlf%éfiwzhzbgﬂfW%@HXifbira"e&é%%'br,Oﬁjﬁst‘f'?e ggd 6b

by thew de e

used as a commopn el ectrode, sothat the
trodes 2so as to equalize5 potential. In addition, by

ectroﬁes, I npedance c essened in conpari sonwith an

el ect 11 cal o ngB i o AR Blo B BSHHEH Ad S84 SEhU | Sl bkRY Lo

happen. 10
conb- shape
vaccor di ngt
uni f oy
may ng
However, it
nunber oft

anwhi'le,  eftects i by el'ectricallyconnecting the

G GhFlrPAFSEAL8r s IO LUALE PRI Cracpigl ttdel oo,

AR R TR R T et e
AP Eaf 65 UBA. Wl e NCY B g g1 28 oBiner g e

ana oo by 19400V E§nfly’ RS T dp SRR L BY o mdifinGahRLy BleElees o

pr esent

[ h f ' h o d Ly ' h h
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Ge Wil .25 i gn. [ i Ci
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portion.
lines are

15

20

25

The auxiliary electrodes 6a and 6b are made as
wide as circuit design permits for minimizing the impedance
and uniformizing potential. The auxiliary electrodes 6a and
6b are apparently different from thin lines in that the
auxiliary electrodes 6a and 6b have different widths locally
and have an expanse in area.

Thus, since the comb-shaped electrode 2 and the
reflector 3 are surrounded by the auxiliary electrodes 6a
and 6b, the auxiliary electrodes 6a and 6b can be made
wider than the thin lines and made smaller in impedance

between lines and in a plane than the thin lines, so that

In



t he conb-shaped el ectrodes 2 to the auxiliary el ectrodes 6a and 6b are at

| east as thin as or thicker than the dicing lines 28. 5 Therefore, in
conparison with the fourth enbodi ment, since the w der el ectrodes i ncluding
t he conb shaped el ectrodes 2 can be used as a conmon el ectrode, the
generated el ectric charge can be uniform32d over a wider area so as to
equal i ze potential, so that the excellent 10 SAWdevi ce 10E can be sinply
manuf actured in which breakdown of the device and deterioration of
characteristics due to electrostatic discharge or the |like are elim nated.
In Fig. 9, peiantiehdraducgdolng st gat oéletectrde aharyg® g¥ndeadeds a
ground el ectrode. 15 (Sixth enbodinent) Fig. 10 is a top plan view show ng
an arrangenyt pyroglesites podp ety @fntlvé pis2v\edecttie $0b stcatedingaho a
si xth enmbodi nent of the present invention. In Fig. 10, parts identical with
those of Filge énade hgnfitarmh rap ietyodinment wade rdesigioat echdy itHenttirdal
reference nunerals and the detail ed description is abbreviated for the sake
of brevity.liNesnwhile, Fig. 10 shows an arrangenent of the sixth enbodi nent
schematically and does not illustrate relative ratio of respective

di nensbons. 25 Fig. 1Meénwteile xsmesboldenanixiliami fdlertrbdigo®a and
6b are connected to the ground of the external circuit such
as the substrate 1 having the SAW device 10D mounted
thereon so as to be used as ground electrodes of the SAW
device' 10D, the auxiliary electrodes 6a and 6b can act as

10 grounds electrically common with a ground of a larger
external circuit, so that change of potential can be made
more rapidly and more uniformly and thus, influence of
electric charge generated by pyroelectric property of the
piezoelectric substrate 1 can be lessened.

15 Potential difference of the SAW device 10D is
produced by electric chérge generated by pyroelectric
property of the piezoelectric substrate 1 upon application of
heat or strain thereto. In an ordinary state of manufacture,
electric charge is not generated locally but is generated

20  from the SAW device 10D as a whole. Generally, in SAW
devices, input and output electrodes to be connected to
bumps, etc. have largest areas and a largest electric

' charge is generated from the input and output electrodes.
Meanwhile, Figs. 6 and 7 show the arrangement

25 of the SAW device 10D schematically and do not illustrate



49 Fig. 6 of the fourth enbodinent in that in Fig. 10, the reflector 3 is
in an electrically open state relative to the auxiliary el ectrodes 6a and
6b, the three conb-shaped el ectrodes 2 are provided for each of input and
output 5 termnals such that the two conb-shaped el ectrodes 2 di sposed at
opposite ends of the three comb-shaped el@Btrodes 2 not only are connected
to each other by the beltlike electrode 18 but are each connected to each
of the auxiliary electrodes 6a and 6b electrically by the beltlike 10

el ectrode 20 and the auxiliary electrodes 6a and 6b are electrically
connect ed t getative diatgol ohedzes by denstituernt etenveiets 22. Nanely, in the
fourth enbodinent, the reflector 3 is in an electrically open state
relative to the auxilildngretoee edtffradeommandebectrddéepiortide bhawmihg
enbodi ment, the three conb-shaped el ectrodes 2 are provided for each of

i nput and owdguarger mmareauad pbasibhe itsvp rovideshapted plortioodehizh

di sposed at opposite ends of the three conbshaped el ectrodes 2 not only are

each connectsagrriouredsh 2off idfctibm aluxpditaon ehettidodgs the awimid>shaped
electrically by the beltlike el ectrode 20 but are connected to each ot her

by the Del tlglleectebee radarid the tredislctong3! istesagster qaecthecahput
connected to the auxiliary el ectrodes 6a and 6b by the
terminal electrode 4b and the output terminal electrode 5b
at its center, potential can be equalized by uniformizing the
generated electric charge efficiently and occurrence of
electrostatic discharge, etc. can be restrained.

10 . Meanwhile, in order to prevent damage to a
device due to electrostatic discharge, there are, for
example, a method in which a narrow interval portion is
preliminarily provided between neighboring electrodes and
performs, upon storage of electric charge to some extent,

16 electrostatic discharge partially in such a range as to
prevent damage to the device and a method in which
nonuniformity itself of potential causing static electricity is
restrained. In the method in which electrostatic discharge
is performed partially, electric discharge is repeated upon

20 storage of electric charge and thus, it is difficult to obtain a
stable state. Meanwhile, in the method in which
nonuniformity itself of potential is restrained, electric
charge generated from the piezoelectric substrate 1 is not
made nonuniform locally by providing the common electrode

25 portion having as large the area as possible, so that



beltlike el ectrodes 22. The SAWdevi ce 10F and an 25 el ectroni c conponent
40F (Fig. 8) are manufactured in the 50 sane manner as the fourth

enbodi ment except for the above points. In Fig, 10, since the dicing |ines
28 are electrically connected to the auxiliary el ectrodes 6a and 6b 5 by
the beltlike electrodes 22, electric chadde generated in the piezoelectric
substrate 1 can be uniform zed, as a whole, over the el ectrodes including
the auxiliary el ectrodes 6a and 6b and the dicing lines 28 so as to
equal i ze potential. 10 Nanely, since the dicing lines 28 are electrically
connect ed tpotértialxisi aqualizedr aded rausndicd bautsee dklele d&ir odtedticodes
22, the wider electrodes including the dicing |ines 28 can be used as a

common el ecdissiearge that beheeai®@eedi pecpatgalygnerated in the
pi ezoel ectric substrate

Therefore, in order to restrain electrostatic
discharge, it is more effective to prevent electrostatic

5 ~discharge by providing the common electrode portion
having as large the area as possible in order to widen
portions of the equal potential by the comb-shaped
electrode 2, the reflector 3 and the auxiliary electrodes 6a
and 6b than to cause electrostatic discha.rge on purpose by
10 controlling the interval between the electrodes.

From the above, it is desirable that the number of
division of the auxiliary electrodes 6a and 6b is essentially
smaller. However, even in case the electrodes should be
divided due to layout of external terminals, the generated

15 electric charge can be uniformized efficiently and
occurrence of electrostatic discharge, etc. can be
restrained in the arrangement of the present invention.

Meanwhile, in the SAW device 10D, if areas of
the beltlike input terminal lead-out electrode and output

_ 20 terminal lead-out electrode 4a and 5a are made
substantially equal to each other and areas of the input
terminal electrode 4b and the output terminal electrode 5b
are made equal to each other, while the auxiliary electrodes

6a and 6b which are electrically independent of each other

25 and are short-circuited in plane are disposed equivalently



15 1 can be uniform zed over a w der area including the conb shaped

el ectrodes 2 so as to equalize potential. In addition, by connecting the
dicing lines 28 to the auxiliary el ectrodes 6a and 6b by the wi de

el ectrodes) i npedance can be | essened in conparison with an electrically
open 20 state, so that electrostatic disdBarge is |least likely to happen.
Meanwhi | e, effects gained by electrically connecting the dicing lines 28 to
the auxiliary el ectrodes 6a and 6b vary according to design of the

el ectrode pattern. If 25 the el ectrodes capable of uniform zing potenti al
can be 5S5kaoasetdebeatweéebwbalEteadeast e wheder odesooayide whea ar

pl anar and the nunber of the electrodes nay be arbitrary. However, it is

nmore effectiavrge hqtiahitétyel eft ebelesriar eiesg s abs yspbaadr 1enaityecannties of
the electrodes is large. 5 Meanwhile, in case the dicing lines 28 are

el ectrical lgfigammedcdnd thesapoldmtinletgatbedarade murdlumiformes, it
is not preferable that a high-i1npedance portion is present in the course of

connection paths. Hengpncéet titfe defixid@ gy t Babcthedleisnesw daRddbeeBnegre
smal l er towards an 10 outer peripheral portion. Cenerally, in design of the

el ectrpde RiilsiPs SedSkoia vidiefligi 88 45NeS XS vefl BrRarideaesta whole,
desirable that the lines for cohnecting the dicing lines 28 to the

auxiliary edrdtrodeshtrgadgbhérfted Irfagie a8 AW ”déﬁlj@é tlopkean hpe the

dicing lines 28. 15 Therefore, in conparison with the tourth enbodi nent,

since the tfnEersededhareth %%Jﬁoﬂ?é ?eﬁb‘?:t%rrogsquiﬁuﬁh @T@Etl’*i‘%ﬁﬁ!ﬁaped

conb-shaped el ectrodes 2 di sposed at opposite en f the three co

electrodes gpohNatavs! tepativel f6! maeéluf}(;mw BhegifohBs 8% Ukngn! bpes 28

are connected to one another electrica by "t he be ectrodes 18, 20
2022 o L SGRGETIGH s AM 1 iRt STV Sheal] Ry
ToRPeR e el g%ﬁégg;baégﬁgraggf;&gs? pOtéReal bR eTe iR U488 natVd dalce
and thus, breakdown of the device or deterioration of
electrical characteristics can be eliminated.
Meanwhile, by cutting the substrate 1 along the
dicing lines 28, positioning for cutting can be performed
15 easily. By providing the electrically short-circuited dicing
lines 28 at an outer peripheral portion of the SAW device
10D, generated electric charge can be uniformized
effectively.
Meanwhile, the same effects can be achieved
20 even when a plurality of sets of the comb-shaped electrode
2 and/or the reflector 3 are provided.
The SAW device 10D of the present invention is
manufactu'red as follows. By using a sputtering apparatus

(not shown), a metallic thin film of Ti is formed on a

25 piezoelectric substrate 1 made of LiTaO, or the like. Then,



52 whi ch breakdown of the device and deterioration of characteristics due
to electrostatic discharge or the like are elimnated. (Seventh enbodi nent)
5 Fig. 11 is a top plan view showi ng an arrangenent of an el ectrode pattern
of a SAW devi ce 10G according to a seventh enbodi nent of the present
invention. In Fig. 11, parts identical wi 88 those of Fig. 6 in the fourth
enbodi ment are designated by identical reference nunerals 10 and the

detail ed description is abbreviated for the sake of brevity. Meanwhile,

Fig. 11 shows an arrangenent of the seventh enbodi mrent schematically and
does not illastmatalliel dhive filmi ofofAl-8xpdtii va dT eissi torameld gonllthad t he
seventh enbodinent is different 15 fromFig. 6 of the fourth enbodi nent in

that in Fi g.mEltaltice thimefdlmowii- Thapedisiregta osieatte dng @pqvadatu§ ofneach
of input and output term nals such that the two conb-shaped el ectrodes 2

di sposed at shpesi).e eldsadtition tto ekl <DobShapatldeMdct otldes metdiPndy are
each connected to each of 20 the auxiliary el ectrodes 6a and 6b

el ectrical | yahyyishanks tdliske ipd egseaeiR0abybo radin €@NWeeh egutposash aidier
by the beltlike electrode 18, the reflector 3 is electrically connected to

the auxpliarleachiodpstha alshHi dXhiRefiPRIst Fokm &d a5y rappigsteringnd Abe
dicing lines 28 are provided
least one metallic thin film, namely, a plurality of the
metallic thin films may be laminated on one another in
accordance with the purposes and order of lamination of the
metallic thin films may be changed in accordance with the
10 purposes.

Then, a resist is coated on the metallic thin film
and exposure is performed with a stepper (not shown) by
setting a desired photomask to the resist. Subsequently,
an exposed portion of the resist is developed by using a

15 developing apparatus (not shown) and an unnecessary
portion of the resist is removed. Furthermore, a desired
electrode pattern is formed on the metallic thin film by
using a dry etching apparatus (not shown) or the like.

After the remaining resist has been removed,

20 resist is coated on the electrode pattern again and
exposure is performed with a stepper (not shown) by setting
a desired photomask to the resist. Subsequently, an
exposed portion of the resist is developed by using a
developing apparatus (not shown) and an unnecessary

25 portion of the resist is removed. Thereafter, a metallic thin



25 outside the conb-shaped el ectrode 2 and the reflector 3 so 53 as to be
electrically connected to the auxiliary electrodes 6a and 6b by 'the
beltlike electrodes 22. Nanely, in the fourth enbodi nent) the conb shaped
electrode 2, the reflector 3 and the dicing lines 28 5 are in an
electrically open state, while in the se#@nth enbodi nent, the dicing |lines
28, the auxiliary el ectrodes 6a and 6b, the two conb-shaped el ectrodes 2

di sposed at the opposite ends of the three conb-shaped el ectrodes 2 and the
reflector 3 are electrically connected to one another by 10 the beltlike

el ectrodes film &, ARD and th2 Iike SN fevined 106y anding eh edepasition
conponent 40G (Fig. 8) are manufactured in the sanme nmanner as the fourth

enbodi nent gxpapathsr(not stvown paiotass tlon fbirgn dldepiowicetdhéildn cohoAl i nes
28, the auxiliary 15 el ectrodes 6a and 6b) the two conb-shaped el ectrodes 2

di sposed ofo hgh@pipgsut deentin f dllectrbdes 4vndnshaped cligeit adasnihanhd the
reflector 3 are electrically connected to one another by the beltlike

el ectrodes glactt8de?@math@dheclredh &iirrdaeds sgeireranedvierd .t he

pi ezoel ectric substrate 1 20 can be uniform zed over the whol e el ectrodes

includgng the In addition to the input terminal electrode 4b and
the output terminal electrode 5b, the deposited film of Al
may also be formed as necessary on other portions, for
example, the input terminal lead-out electrode 4a, the
output terminal lead-out electrode 5a and the auxiliary

10 electrode 6 short-circuited in a shape of a frame.

Meanwhile, in addition to the above described
method of forming the desired electrode pattern, another
method, for example, may be employed in which after a
desired metallic thin film has been formed, the desired

15 electrode pattern is formed on the metallic thin film at a
time by using a dry etching apparatus (not shown).

Then, by using a dicing apparatus (not shown) or
the like, the thus obtained article is cut along the dicing
lines 28 into a plurality of the SAW devices 10D.

20 : Meanwhile, supposing that "A" denotes a
wavelength of an operating frequency of the SAW device
10D, a width of the auxiliary electrodes 6a and 6b in the
electrode pattern employed in the first embodiment is in the

range of A/4 to 100\ but may be in other ranges than the

25 above range.



two conb-shaped el ectrodes di sposed at the opposite ends of the three
conb-shaped el ectrodes 2, the reflector 3, the auxiliary el ectrodes 6a and
6b and the dicing lines 28 so as to equalize potential. 25 Nanely, since
the dicing lines 28, the auxiliary 54 el ectrodes 6a and 6b, the two
conb-shaped el ectrodes 2 di sposed at the4dpposite ends of the three
conb-shaped el ectrodes 2 and the reflector 3 are electrically connected to
one another by the beltlike electrodes 17, 18, 20 and 22, 5 not only

el ectric charge can be uniform zed, as a whole, over the w der el ectrodes

i ncl uding the dicingSubsef8entheg athe ! edextedattr edespomentd 40Dt he two
conb-shaped el ectrodes 2 di sposed at the opposite ends of the three

conb- shaped sl ewiyledbshy asingheheelthed Bbfaise @SSHONL Y& ebE el 0pf e i al
di fference but inpedance between comon el ectrodes can be | essened in

conpari sonsWdwnanire! Fegli @l |y |APerh &t altaim oMo b, £ f €GhS @i nggs by |
electrically connecting the dicing lines 28, the auxiliary electrodes 6a 15

and 6b, the|bwersANE-sHANSEndPCYWOMest & i SBOFeEl Pdekhs Qaegsmsﬁsﬁ of

-the three conb-shaped el ectrodes 2 and the reflector 3 vary accor gto

desi g of BhetipbesidY PHIEI oD, f thBebERp! 1a0em §3pall € 20f el f@ggi zi ng

potential can be connected at |ow'i npedance, thé el ectrodes 'may be

| i near or plANY| et mMb e g Of ed Il yq ke i r
However, it 1Is nore gﬁ%c??\’/eﬁ? atte{rﬁ@rgleg%lro gédagrie1 gésﬁgbf:g%ﬁyraéasr and

oo ThTSS" SIS UM MSRIAISRAR gFors, The oTore, T Pomparon N the
The bump 11 made of gold or the like is formed
on the pad 12 of the SAW device 10D. Then, the SAW
10 device 10D formed with the bump 11 is provided on the
base member 9 having the lead-out electrode 13 and the
terminal electrode 14 preliminarily such that the bump 11
comes into contact with the lead-out electrode 13, so that
the bump 11 is bonded to the lead-out electrode 13 by
15 ultrasonic wave or the like so as to be mounted thereon.
Thereafter, by using a sealing apparatus (not
shown), the base member 9 having the SAW device 10D and
the cover 15 bearing preliminarily the bonding member 16
such as solder are provided so as to cause the bonding
20 member 16 to confront the base member 9 and are heated
and sealed, so that the electronic component 40D s
obtained.
In addition to the above described method of

manufacturing the electronic component 40D, another

25 method, for example, wire bonding may be used as



55 di sposed at the opposite ends of the three conb-shaped el ectrodes 2, the
reflector 3) the auxiliary electrodes 6a and 6b and the dicing |lines 28 are
el ectrically connected to one another, the wi der el ectrodes can be used as
a common 5 el ectrode. Hence, since potential difference produced at
respective portions can be | essened furt42r, the excellent SAWdevice 10G
can be sinply manufactured in which breakdown of the device and
deterioration of characteristics due to electrostatic discharge or the |ike
are elimnated. 10 (Ei ghth enbodinent) Fig. 12 is a top plan view show ng
an arrangerpateskay dbectootee ptitdrerto ain ae $MevdaVi terminal agodr galgl t o an
ei ght h enbodi nent of the present invention. In Fig. 12, parts identical
with those of prigkzing ifillehenfetarit bohtadnhogi gehd, doe deaimphieedniay be

i dentical reference nunerals and the detailed description is abbreviated
for the sakgs@ AsevhéyboheHAghmMembeg.16.2 shows an arrangenment of the

ei ght h enbodi nent schematically and does not illustrate relative ratio of
respective di mensi onsve2hWwirdie 12 iaf &benghehsdinenivodi manird s bdir daignt
fromFig. 6 of the fourth enbodinment in that in Fig. 12, the reflector is
for meds by %ﬁﬁ%‘dﬁror{dﬂﬁ? ag@r SirptesasbCcal ea Comnets edoimaldhe wiahb-tHwmped

el ectrode 2. Nanely, in the fourth enbodi nent, the conb25 shaped el ectrode
2 and the refd @Gloie 3t8" dd Nbdhd 4Cthietaltby an&6tRReRfBY 8L ecathi t&isa the
ei ght h enbodi nent, the conbshaped el ectrode 2 and the reflector 19 forned
by the nea il i ri capl n t h hern g d st pgigli ci ng
i nes 28 a;}gsgrdg\bi@gegégl??slfgg'thebaryuxipﬁiaa??/ttrgéirél gca'?fcg'deg‘ 6a and 6b. !I'rﬂe SAW

devi ce 10H | t Fbg: t 3N th
evi ce de%eeq# egltr H & qmgtgpe)?éfe}gltp( bgmﬁ)e,-,g’;\r?eﬁa@pﬁélc dtrechg n the

sanme manner  as t ourth enbo for t above points. In Fig.

12, the rEféF‘&%ﬂfo&Q 68[}&7‘%9'\ %ﬁt%tlglgf@wrbdlhﬂgl kReCkPsLirGdbYmay

connected to the conb-shaped el ectro and sig S in use are transmtted
t her ebgt we i I r Cj Ho Mg 4 gh frm;&ngy band
for o}ggr at %8 &%@K%%gvi@gﬁoa%%gg@ﬁéb g‘?“l:gherelrrsg'lealmg; I”?ne ri'ses and

t hus, the Q%Q@%eeilrn ifg?iq%gﬂ}al %thmtr%r}ﬂ'ﬁlly set in an open state relative to

t he conbsh tro
The present invention has found that when the

metallic thin film is formed by deposition, strain at the time
of bump bonding, electrical corrosion and corrosion at the
15 time of cutting are less likely to be produced than
sputtering. This reason is considered that sputtering
merely piles metallic particles on one another physically,
while in deposition, formation of a thin film having
orientation identical with crystalline orientation strengthens
20 coupling between metallic particles. Therefore, if at least
an uppermost layer of the electrode brought into contact
with the bump is formed by deposition at the time of bump
bonding, reliability of bonding is raised by restraining
occurrence of strain due to bonding and electrical corrosion

25 due to bonding between different metals can be restrained.



Meanwhi | e, since a conmon el ectrode portion can be enlarged by electrically
connecting the conb-shaped el ectrode 2 and the reflector 19 forned by the
meander line, 20 electric charge generated by pyroelectric property of the
pi ezoel ectric substrate 1 can be uniform zed over a w der electrode or a

| onger el ectrode as a whole, so that potéB8tial difference produced at
respective portions can be | essened. Nanely, since the reflector 19 forned
by the 25 neander line is electrically connected to the conb-shaped 57

el ectrode 2, the reflector 19 and the conb-shaped el ectrode 2 are set in a
subst ant i al T eoprere tetlbitce Hiropéitad | figrirediudncy dep asitionnohaasnl pedteni nat e
mal f uncti ons but enlarge an el ectrically connected common el ectrode
portion, 5 pending pregeity ¢baativ yanethbed umpt henpnenvatiecofi softbstrate
1 can be uniform zed over the whol e el ectrodes including the reflector 19

and the conirexaperh@! eheredord, Sos asidgiragiql imadeotentifdr dRampilee, the
auxiliary electrodes 6a and 6b 10 and the dicing |ines 28 nay be

el ectrical | y1 ¢@iAedh edlr tA ueR iU Al-RYppEradiibgast one linear or beltlike

el ectrode such that a common el ectrode for uniform zing produced potenti al
is furgher enlarged. fihedg{dite, | PheOPRRISORIIEERst ahOoWé h Jitained
enbodi nent, since the reflector 19 forned by the neander line is

el ectrical | yHWneRt 8d di®idMgI 9a¥ers hapesk RlerFtdRdth & ubb%rﬁﬁb'sQCFQYem and
t he conb-shaped el ectrode 2 are Set in a substantially open state a

20 el ect 11 <ol 1y eonsacrane demanogmt FU D e e T Pec PR G, Ge
anore. ol ect MUERHITPLar A4 [ SHTPUETSE AR R PIT HEREY el 9% o
2t respectiob HFUBHE AT oAbl e, BRI AN FLIERF & g
devi cqoLOH A pey FhUPhY (AWK ALYLEY rd Wl ofl i gakgAYL @fn & MSogRYi Gg and

deterl_oratlono cha ue to el iCc discharge or the |ike
are elimnaigfbeq  Thus, if the uppermost layer of the electrode is

formed on a pile of pieces made of a plurality of the metals,
respectively, it i's possible to obtain an electrode in which
| occurrence of bonding strain is restrained and withstand

15 power is raised.

Meanwhile, in the fourth embodiment, the
auxiliary electrodes 6a and 6b are split into two portions
but may be split into any plural portions. The bump may be
formed at other locations than that indicated in the fourth

20 embodiment. Width of the beltlike input terminal lead-out
electrode and output terminal lead-out electrode 4a and 5a
may be fixed or variable.

Since hot terminals of the thus obtained SAW
device 10D, for example, the input terminal lead-out

25 electrode 4a, the output terminal lead-out electrode 5a, the



5In accordance with the first to third enbodi nentsof the present invention
as is clear fromthe foregoi ngdescription, since the conb-shaped el ectrode
and thereflector are surrounded by the auxiliary el ectrodes, potenti al
produced by pyroelectric property of thelOpiezoel ectric substrate can be
uni form zed nore rapidly andnore sinply 4den after the wafer has been cut
into aplurality of the SAWdevi ces, so that the excell ent SAWlevi ce can be
manuf actured sinply in which breakdown ofthe device and deterioration of
characteristics due tolbel ectrostatic discharge or the like are

el i m nat edinpaniwherminial adewtdadee 4b{ hthée dutputh teren ghah ehbottiowat s of
the present invention, since theconb-shaped el ectrode and the reflector are

surrounded Sty ténmdatikiel ibea it likeece feockad d @si @e difee moti ognineeted to the
pot enti al 20produced by pyroelectric property of the piezoel ectricsubstrate

can be uni doeimger nexw 28 aphel hcﬂndeﬁﬁﬁ_ﬁaﬁlis”a'réeé%cﬂfifc%th@ep@‘rﬂﬂehf@s
been cut into a plurality of theSAWdevices, so that the excellent SAW

devi ce canofermBufdeingedirte §PRB, i 8 oWthalt yedtdpye Yhabgclgyistecs of
and25deterioration of characteristics due to electrostatic 59 di scharge

or theg likenhar eSEW gviide 1TEDCLAND Be Abé%fra%@eom%ié:sWBS(@é\W

devi ce conprising: a conb-shaped el ectrode which is provided on a

pi ezoel ect il cpRFA NPt econh BEtATHOT tMBI Chairtn i HM dag Ongt hﬁetﬁ'@zeslryct ric
substrate closely to a propagation direction of a surface wave generated

fSL?;nOLESI ﬁgw‘ecshaa@zl elresiode; Ante eldEflichy ehfradidasyicsestradgs for

SAW device 10D can be measured in a wafer state
preliminarily, the electronic component 40D can be

10 assembléd by using only conforming articles at a
subsequent process by selecting characteristics prior to
dicing of the wafer into a plurality of the SAW devices 10D.

In accordance with the present invention as is

clear from the foregoing, since inside the dicing lines 28,

15 the comb-shaped electrode 2 and the reflector 3 are
surrounded by the auxiliary electrodes 6a and 6b which are
electrically independent of each other and have different
widths locally and the uppermost layer of the electrode
brought into contact with the bump at least is formed by

20 | deposition, such effects that the excellent SAW device 10D
can be simply manufactured are gained in which potential
produced by pyroelectric property of the piezoelectric
substrate 1 can be uniformized more rapidly and more
simply, bonding property of the electrodes is upgraded,

25 corrosion due to bonding of different metals is restrained,



10 the conb-shaped el ectrode and the reflector, which are electrically
I ndependent of each other and have different wdths locally. 2. A SAW
device as clained in CCaiml , wherein the auxiliary electrodes are each
used as a ground el ectrode. 15 3. A SAWdevice as clained in Caim1l ,
wherein the auxiliary electrodes are di spsed substantially equival ently.
4. A SAWdevice as clained in aim1l1, further conprising: a beltlike input
term nal |ead-out electrode and a 20 beltli ke output .term nal | ead-out
el ectrode which are each connected to the conb-shaped el ectrode; an input
term nal el adthetdandhipadwies iomadésbed and tihes akdotwmn eo frithal desidewrand
el ectrode; and an output term nal electrode which is connected 25 to the
out put terndegleriesdtioui elodct roldaractétistics due to electrostatic
discharge or the like are eliminated.
(Fifth embodiment)
5 Fig. 9 is a .top plan view showing an arrangement
of an electrode pattern of a SAW device 10E according to a
fifth embodiment of the present invention. In Fig. 9, parts
identical with those of Fig. 6 in the fourth embodiment are
designated by identical reference numerals and the detailed
10 description is abbreviated for the sake of brevity.
Meanwhile, Fig. 9 shows an arrangement of the fifth
embodiment schematically and does not illustrate relative
ratio of respective dimensions.
Fig. 9 of the fifth embodiment is different from
15 Fig. 6 of the fourth embodiment in that in Fig. 9, the
reflector 3 is in an electrically open state relative to the
auxiliary electrodes 6a and 6b and the three comb-shaped
electrodes 2 are provided for each of input and output
terminals such that the two comb-shaped electrodes 2
20 disposed at opposite ends of the three comb-shaped
electrodes 2 not only are connected to each other by the
beltlike electrode 18 but are each connected to each of the
auxiliary electrodes 6a and 6b electrically by the beltlike
electrode 20.

25 Namely, in the fourth embodiment, the comb-



5. A SAWdevice as clained in Caim4, wherein the input term nal |ead-out
el ectrode and the output term nal |ead-out el ectrode confront each ot her
and are made substantially equal in area) while the input termnal 5

el ectrode and the output term nal el ectrode confront each other and are
made substantially equal in area. 6. A S3®Vdevice as clained in daiml
wherein at least a portion of the reflector is electrically connected to
the auxiliary electrodes. 10 7. A SAWdevice as clained in Caim®6, wherein
the reflector is electrically connected to each of the auxiliary electrode
by a linearspapler] tdligktredectr ogein &an Ae B rdeul be cgsenl atatel feladisiem 1,
wherein the reflector is set in an electrically open state relative to the
15 auxiliarpy efipst bROasiary &eAVOdVY c8aaardaig®d whil@ ainm fhe ifthei n
the reflector I1's formed by a nmeander line and is electrically connected to

t he COW'S%@%Ehﬁ%todet d0.theiet hasmef- sMpiéact el ebgradesr f ace aagoust i ¢
n

' -hd0-t
20 wave (S device, In which after a netallic thin filmclad on a

piezoel ectrdfogbshr foF BENDRAN IRPECAP datbatf eéfmanalsr slicty tfat
predeterm ned el ectrode patterns, the substrate is cut into a plurality of

the SAY deve'[rpééstwﬂecaﬁm%gegw | §i 9t ridte $t ePsdPpora dor aYi ipyHo 8itd he

substrate at Teast one set o
ends of the three comb-shaped electrodes 2 not only are

each connected to each of the auxiliary electrodes 6a and
6b electrically by the beltlike electrode 20 but are
connected to each other by the beltlike electrode 18. The
10 SAW device 10E and an electronic component 40E (Fig. 8)
are manufactured in the same manner as the fourth
embodiment except for the above points.
In Fig. 9, since a corresponding one of the comb-
shaped electrodes 2 is electrically connected to each of the
15 auxiliary electrodes 6a and 6b by the beltlike electrode 20
and a plurality of sets of the comb-shaped electrodes 2 are
electrically connected to each other by the beltlike
electrode 18, electric charge generated in the comb-shaped
electrodes 2, etc. is delivered to the auxiliary electrodes 6a
20 . and 6b through the beltlike electrodes 20, so that potential
can be uniformized, as a whole, over the wider electrodes
including the auxiliary electrodes 6a and 6b.
Namely, since the two comb-shaped electrodes 2
disposed at the opposite ends of the three comb-shaped

25 electrodes 2 are connected to the auxiliary electrodes 6a



62 conb-shaped el ectrode, a reflector, a plurality of auxiliary el ectrodes
for surrounding the conb-shaped el ectrode and the reflector, which are

el ectrically independent of each other and have different widths |ocally,
an input termnal 5 electrode, an input term nal |ead-out electrode, an
output termnal electrode and an output 42rm nal |ead-out el ectrode; and
cutting the substrate along portions between . nei ghboring ones of the
auxiliary electrodes. 10 11. A method of manufacturing a surface acoustic
wave (SAW device, in which after a netallic thin filmclad on a

pi ezoel ect gind Bbsbyathehds ke e el osbesas20q phedeticrar redteatty ofdesn a
conb-shaped el ectrode, a reflector, an input term nal electrode, an input

termnal | eath B¢ USed edt rand mmooutgiectteds nab ¢hadt theed eare rateuit
term nal |ead-out electrode and a plurality of auxiliary el ectrodes for
surroundi ng|blerienehehraped cdectsedeunlforimizedf |eveor ,a wider area

including the comb-shaped electrodes 2 so as to equalize

5 potential. In addition, by connecting the comb-shaped
electrodes 2 to the auxiliary electrodes 6a and 6b by the
wide electrodes, impedance can be lessened in comparison
with an electrically open state, so that electrostatic
discharge is least likely to happen.

10 Meanwhile, effects gained by electrically
connecting the comb-shaped electrodes 2 to the auxiliary
electrodes 6a and 6b vary according to design of the
electrode pattern. If the electrodes capable of uniformizing
potential can be connected at low impedance, the

16 electrodes may be linear or planar and the number of the
electrodes may be arbitrary. However, it is more effective
that the electrodes are desirably planar and the number of
the electrodes is large.

Meanwhile, in case the comb-shaped electrodes 2

20 are electrically connected to the auxiliary electrodes 6a and
6b by lines, it is not preferable that a high-impedance
portion is present in the course of connection paths. Hencé,
it is desirable that the line width is constant or becomes

smaller towards an outer peripheral portion. Generally, in

25 design of the electrode pattern, since the dicing lines are



which are electrically independent of each other and have different w dths
| ocally, the substrate is cut along portions 20 between nei ghboring ones of
the auxiliary el ectrodes, wherein at |east an uppernost |ayer of the input
term nal electrode, the output term nal el ectrode and the auxiliary

el ectrodes is fornmed by deposition. 12. #8nmethod as clained in daim1l 1
wherein the 25 uppernost |layer is made of a soft material. 63 13. A
method as clained in Caim12, wherein the soft material is alum numor an
alum numal loy. 14. A nethod as clainmed in Claim1l 1 , wherein each of the

conb- shapegh £ 8Cthpsieesthetr of IeesprabldaHapuhed I1eesi Pt ebadlgctdag t he
i nput term nal | ead-out el ect rode, the output term nal el ectrode, the

out put terfhaatohfiids RHp ed efilgstde dugl 24 he eyl Auxidiagleeleedesdbs bar med
by a pile of nmetal pieces made of one kind or a plurality of kinds of

metal . 10 ap.d ASbelage! rfile st rC AP byl BHiclRe PULH ARE tRGOUSIldiAgnave
(SAW device including a conb-shaped el ectrode provided on a piezoel ectrl C
substrate, |jzndgfdgctor provided on the piezoelectric substrate closely to a
~propagation direction of a surface 15 wave generated fromthe conb-shaped

el ectgode, a plurali t'I‘Shé’nfePchP@ lia ,y el &Sty #«ggofrpr thoungh 89 tha,
t IC

conb-shaped eI ectrode and e ref ector, h are electrically |ndrependent

of each ot %n{‘é‘ﬁ? dihl eItI IE Wégtd}seIQE?{ééles uﬁ’8| ﬁ@uftr{@%oﬁﬁfm nal

| ead-out e ect rode and' a output term nal el ectrode
each conne h h tr ode
el ectrical Fh%g)%ﬁetgt gg‘ffo t%‘e?%ﬁ Pfaér nl‘?%g {) rﬁ p%i e ar E}é

CuLEL e PR aghsFatgee ﬁaee‘ﬁtgiéec%%ﬁﬁ@%%ﬂ iR, b ¥
wider area so as to equalize potential, so that the excellent
10 SAW device 10E can be simply manufactured in which
breakdown of the device and deterioration of characteristics

~due to electrostatic discharge or the like are eliminated.

In Fig. 9, "31a" denotes a ground lead-out
electrode and "31b" denotes a ground electrode.

15 (Sixth embodiment)

Fig. 10 is a top plan view showing an
arrangement of an electrode pattern of a SAW device 10F
according to a sixth embodiment of the present invention.
In Fig. 10, parts identical with those of Fig. 6 in the fourth

20 embodiment are designated by identical reference numerals
and the detailed description is abbreviated for the sake of
brevity. Meanwhile, Fig. 10 shows an arrangement of the
sixth embodiment schematically and does not illustrate
relative ratio of respective dimensions.

25 Fig. 10 of the sixth embodiment is different from



64 nounted thereon and is sealed. 16. A nethod of manufacturing a surface
acoustic wave (SAW device, in which after a netallic thin filmclad on a
pi ezoel ectric substrate has been etched so as to form5 a plurality of
predeterm ned el ectrode patterns, the substrate is cut into a plurality of
t he SAW devi ces, the nethod conprising gBe steps of: providing a dicing
line on the substrate and inside the dicing line, a conb-shaped el ectrode,
a reflector, 10 a plurality of auxiliary el ectrodes for surrounding the
conb shaped el ectrode and the reflector, which are electrically independent

of each OtPF%. apd grava &li fd@rtent em sl Bsmiensil iry, tieaat i npuFiger minalthe
el ectrode I nput term nal | ead-out electrode, an output term nal

el ectrode ?ﬁ?ﬂe%lof?utspti% 1A Taw re|raaétri@anwtap@he@uaoderemv@ttta e he
substrate a ong the dicing line. . met hod of manufacturing a surface

acousti c wWgy&ifj %y{réa’f‘éééﬁ%déé‘ \du Clan?citefb a tred althirget he&nft L ghabad on a

pi ezoel ectric s as been etched so 'as to 20 predeterminately forma

dicing |ingyogycodBssiapafee! fof Sd0h Oof ARpUIPLEN LISl (194t

;f’:“cN
el ectrode, "an I npu term nal d'out e ectrode an out put term nal

el ectizode, y aAPHLRY! dGER M al e OUWE! & M dled PEHEAHdde 8F 2
disposed at opposite ends of the three comb-shaped
electrodes 2 not only are connected to each other by the
beltlike electrode 18 but are each connected to each of the
auxiliary electrodes 6a and 6b electrically by the beltlike

10 electrode 20 and the auxiliary electrodes 6a and 6b are
electrically connected to the dicing lines 28 by beitlike
electrodes 22.

Namely, in the fourth embodiment, the reflector 3
is in an electrically open state relative to the auxiliary

15 electrodes 6a and 6b, while in the sixth embodiment, the
three comb-shaped electrodes 2 are provided for each of
input and output terminals such that the two comb-shaped
electrodes 2 disposed at opposite ends of the three comb-
shaped electrodes 2 not only are each connected to each of

20 the auxiliary electrodes 6a and 6b electrically by the
beltlike electrode 20 but are connected to each other by the
beltlike electrode 18 and the dicing lines 28 are electrically
connected to the auxiliary electrodes 6a and 6b by the
beltlike electrodes 22. The SAW device 10F and an

25 electronic component 40F (Fig. 8) are manufactured in the



auxiliary el ectrodes for surroundi ng the conb-shaped 25 el ectrode and the
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n, by co g the dicing lines 28 to the auxiliary
electrodes 6a and 6b by the wide electrodes, impedance
can be lessened in comparison with an electrically open
state, so that electrostatic discharge is least likely to
happen.
Meanwhile, effects gained by electrically
connecting the dicing lines 28 to the auxiliary electrodes 6a
and 6b vary according to design of the electrode pattern. If

the electrodes capable of uniformizing potential can be
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5 Meanwhile, in case the dicing lines 28 are
electrically connected to the auxiliary electrodes 6a and 6b
by lines, it is not preferable that a high-impedance portion
is present in the course of connection paths. Hence, it is
desirable that the line width becomes smaller towards an

10 outer peripheral portion. Generally, in design of the
electrode pattern, since the dicing lines 28 are made
thinnest, it is desirable that the lines for connecting the
dicing lines 28 to the auxiliary electrodes 6a and 6b are at
least as thin as or thicker than the dicing lines 28.

16 o Therefore, in comparison with the fourth
embodiment, since the three comb-shaped electrodes 2 are
provided such that the two comb-shaped electrodes 2
disposed at opposite ends of the three comb-shaped
electrodes 2, the auxiliary electrodes 6a and 6b and the

20 dicing lines 28 are connected to one another electrically by
the beltiike electrodes 18, 20 and 22, the wider electrodes
can be used as a common electrode. Hence, since
influence of potential exerted by electric charge generated
at respective portions can be lessened further, the

25 excellent SAW device 10F can be simply manufactured in
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eliminated.

(Seventh embodiment)

5 Fig. 11 is a top plan view showing an
arrangement of an electrode pattern of a SAW device 10G
according to a seventh embodiment of the present invention.
In Fig. 11, parts identical with those of Fig. 6 in the fourth
embodiment are designated by identical reference numerals

10 and the detailed description is abbreviated for the sake of
brevity. Meanwhile, Fig. 11 shows an arrangement of the
seventh embodiment schematically and does not illustrate
relative ratio of respective dimensions.

Fig. 11 of the seventh embodiment is different

15 from Fig. 6 of the fourth embodiment in that in Fig. 11, the
three comb-shaped electrodes 2 are provided for each of
input and output terminals such that the two comb-shaped
electrodes 2 disposed at opposite ends of the three comb-
shaped electrodes 2 not only are each connected to each of

20 the auxiliary electrodes 6a and 6b electrically by the
beltlike electrode 20 but are connected to each other by the
beltlike electrode 18, the reflector 3 is electrically
connected to the auxiliary electrodes 6a and 6b by the
beltlike electrodes 17 and the dicing lines 28 are provided

25 outside the comb-shaped electrode 2 and the reflector 3 so
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two comb-shaped electrodes disposed at the opposite ends
of the three comb-shaped electrodes 2, the reflector 3, the
auxiliary electrodes 6a and 6b and the dicing lines 28 so as
to equalize potential.

25 Namely, since the dicing lines 28, the auxiliary
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connecting the dicing lines 28, the auxiliary electrodes 6a
16 and 6b, the two comb-shaped electrodes 2 disposed at the
opposite ends of the three comb-shaped electrodes 2 and
the reflector 3 vary according to design of the electrode
pattern. If the electrodes capable of uniformizing potential
can be connected at low impedance, the electrodes may be
20 linear or planar and the number of the electrodes may be
arbitrary. However, it is more effective that the electrodes
are desirably planar and the number of the electrodes is
large.

Therefore, in comparison with the fourth

25 embodiment, since the two comb-shaped electrodes 2
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eighth embodiment schematically and does not illustrate
relative ratio of respective dimensions.
20 - Fig. 12 of the eighth embodiment is different from
Fig. 6 of the fourth embodiment in that in Fig. 12, the
reflector is formed by a meander line and is electrically
connected to the comb-shaped electrode 2.
Namely, in the fourth embodiment, the comb-

25 shaped electrode 2 and the reflector 3 are in an electrically
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5 electrodes 6a and 6b. The SAW device 10H and an
electronic component 40H (Fig. 8) are manufactured in the
same manner as the fourth embodiment except for the
above points.

In Fig. 12, the reflector 19 formed by the

10 meander line is electrically connected to the comb-shaped
electrode 2 and signals in use are transmitted therebetween
in DC or at low frequencies. However, in a high-frequency
band for operating the SAW device 10H, impedan-ce of the
meander line rises and thus, the meander line is

15 substantially set in an open state relative to the comb-
shaped electrode 2.

Meanwhile, since a common electrode portion can
be enlarged by electrically connecting the comb-shaped
electrode 2 and the reflector 19 formed by the meander line,

20 electric charge generated by pyroelectric property of the
piezoelectric substrate 1 can be uniformized over a wider
electrode or a longer electrode as a whole, so that potential
difference produced at respective portions can be lessened.

Namely, since the reflector 19 formed by the

25 meander line is electrically connected to the comb-shaped
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”FM 10% 8&~Qv‘e generated from the comb-shaped electrode; and
a plurality of auxiliary electrodes for surrounding
10 the comb-shaped electrode and the reflector, which are
electrically independent of each other and have different
widths locally.
2. A SAW device as claimed in Claim 1, wherein the
auxiliary electrodes are each used as a ground electrode.
15 3. A SAW device_ as claimed in Claim 1, wherein the
auxiliary electrodes are disposed substantially equivalently.
4. A SAW device as claimed in Claim 1, further
comprising:
a beltlike input terminal lead-out electrode and a
20 beltlike output 'terminal lead-out electrode which are each
connected to the comb-shaped electrode;
an input terminal electrode which is connected to
the input terminal lead-out electrode; and
an output terminal electrode which is connected

25 to the output terminal lead-out electrode.
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| 3Ls310% &ihkut terminal lead-out electrode and the output terminal
lead-out electrode confront each other and are made
substantially equal in area, while the input terminal

5 electrode and the output terminal electrode confront each
other and are made substantially equal in area.

6. A SAW device as claimed in Claim 1, wherein at
least a portion of the reflector is electrically connected to
the auxiliary electrodes.

10 7. A SAW device as claimed in Claim 6, wherein the
reflector is electrically connected to sach of the auxiliary
electrode by a linear or beltlike electrode.

8. A SAW device as claimed in Claim 1, wherein the
reflector is set in an electrically open state relative to the

_15 auxiliary electrodes.

9. A SAW device as claimed in Claim 1, wherein the
reflector is formed by a meander line and is electrically
connected to the comb-shaped electrode.

10. A method of manufacturing a surface acoustic

20 wave (SAW) device, in which after a metallic thin film clad
on a piezoelectric substrate has been etched so as to form
a plurality of predetermined electrode patterns, the
substrate is cut into a plurality of the SAW devices, the

method comprising the steps of:

25 providing on the substrate at least one set of a
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electrode; and

cutting the substrate along portions between
. neighboring ones of the auxiliary electrodes.

10 11. A method of manufacturing a surface acoustic
wave (SAW) device, in which after a metallic thin film clad
on a piezoelectric substrate has been etched so as to
predeterminately form a comb-shaped electrode, a reflector,
an input terminal electrode, an input terminal lead-out

16 electrode, an output términal electrode, an output terminal
lead-out electrode and a plurality of auxiliary electrodes for
surrounding the comb-shaped electrode and the reflector,
which are electrically independent of each other and have
different widths locally, the substrate is cut along portions

20 between neighboring ones of the auxiliary electrodes,

wherein at least an uppermost layer of the input
terminal electrode, the output terminal electrode and the
auxiliary electrodes is formed by deposition.
12. A method as claimed in Claim 11, wherein the

25 uppermost layer is made of a soft material.
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10 15. An electronic component comprising:

a surface acoustic wave (SAW) device including a
comb-shaped electrode provided on a piezoelectric
substrate, a reflector provided on the piezoelectric
substrate closely to a propagation direction of a surface

15 wave generated from the comb-shaped electrode, a plurality
of auxiliary electrodes for surrounding the comb-shaped
electrode and the reflector, which are electrically
independent of each other and have different widths locally,
a beltlike input terminal lead-out electrode and a beltlike

20 output terminal lead-out electrode each connected to the
comb-shaped electrode, an input terminal electrode
electrically connected to the input terminal lead-out
electrode and an output terminal électrode electrically
connected to the output terminal lead-out electrode; and

25 a base member which has the SAW device
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inside the dicing line, a comb-shaped electrode, a reflector,
10 a plurality of auxiliary electrodes for surrounding the comb-
shaped electrode and the reflector, which are electrically
independent of each other and have different widths locally,
an input terminal electrode, an input terminal lead-out
electrode, an output terminal electrode and an output
15 terminal lead-out electrode; and
cutting the substrate along the dicing line.
17. - A method of manufacturing a surface acoustic
wave (SAW) device, in which after a metallic thin film ciad
on a piezoelectric substrate has been etched so as to
20 predeterminately form a dicing line, a comb-shaped
electrode, a reflector, an input terminal electrode, an input
terminal lead-out electrode, an output terminal electrode,
an output terminal lead-out electrode and a plurality of
auxiliary electrodes for surrounding the comb-shaped

25 electrode and the reflector, which are electrically



O _P1#%, .1 3] 45=55 66=77d8899; <b=0?" AbBCDGGHLMORSbU

" #$UR' () *+,-./0123456789: ; N

<=>? @\BCDEFGHI JKLMNCPQRSTUWIKYZ[ \ | * _" abcdef ghi j kI mopgr st uvwxyz{| } ~

" #$9&R' ()*+,-./0126Ti mes New RonmanAri al Courier New'h Root

Ent r yWor dDocunent s " HEOR () *+,-./0123466789: ;

<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ; N

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

" #SUR () * +,indepesdsdvisef each other and have different widths locally,

10

15

the substrate is cut along the dicing lins,

wherein at least an uppermost layer of at least
one of the input terminal electrode, the input terminal lead-
out electrode, the output terminal electrode, the output
terminal lead-out electrode and the auxiliary electrodes is
formed by deposition.
18. A method as claimed in Claim 17, wherein the
uppermost layer is made of a soft material.
19. A method as claimed in Claim 18, wherein the
soft material is aluminum or an aluminum alloy.
20. A method as claimed in Claim 17, wherein each
of the comb-shaped electrode, the reflector, the input
terminal lead-out electrode, the output terminal lead-out
electrode and the auxiliary electrodes is formed by a pile of

metal pieces made of one kind or a plurality of kinds of

metal.



