., e3ei f T46) T22 DEC 2004 DESCRI PTI ON SURFACE ACOUSTI C WAVE DEVICE, ITS
MANUFACT. URI NG METHOD AND ELECTRONI C COVPONENT EMPLOYI NG THE SAME2S DEC 2004
Techni cal } Fi el d The present invention relates to a surface acoustic wave
(SAW device, its manufacturing nmethod and an el ectroni ¢ conponent

enpl oyi ng the sane. 10 Background Art In al conventional SAW a
nmetallic thin filmhas been fornmed on a whole surface of a pmﬁmmmm%@m,m
substrate, a resist is coated on the nmetallic thin film and

el ectrode pattern is formed in 15 which desired interdigital traf&iGter s-

and grating reflectors are not onl yD&ES8 CRINRIEHON dicing |ines but
connected by thin lines through exposure, devel opnent and etching. The thus

obtai ned art SWWRAACHIt al omgCOeSAIIG ng |i NgaAVBto a MENAICEY of thESAW
devices. 20 In this nethod, once the SAWdevi ce has been cut fromthe

pi ezoel ectri MANISFrACT)URI® Gnt er dMETH Op ansdupdN B and HIEEQ RRI@H IC
reflectors are electrically separated from each other. Hence, upon

applicati on gfOMRO NE NTT &M POt SAVMYeVS@aviEel ectric charge is 25
generated by pyroelectric property of the piezoelectric 1 22 DEC 2004 2
substrase. Thus, if electric charge becones nonuniform anong the .

el ectrodes, electric discharge occurs between the confronting interdigital
transducers, ThedmRedal Fgeggnfronting grating reflectors and between the
interdigital 5 transducer and the grating reflector, thereby resulting in

oS B o bror oo’ SFLSEY MHORMoEarmstas! 16" of o
acoustic wave (SAW) device, its manufacturing method and
an electronic component employing the same. |

10 Background Art

In a conventional SAW device, a.fjter a metallic
thin film has been formed on a whole surface of a
piezoelectric substrate, a resist is coatéd 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 cc.)nnected' 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 device, electric charge is

25 generated by pyroelectric property of the piezoelectric
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problemis known from Japanese Patent Laid-Qpen 10 Publication No.
11-298289\ (1999). Nanely, since inside a dicing line, a short-ci RcuDEC rijos
thin linelof a netallic thin filmsurrounds an interdigital transducer and
.a grating reflector and a plurality of thin I[ines are provided for

el ectrically connecting the short-circuitiZig thin line of the nmetallic thin
15 filmand the interdigital, transducer are provided, generated electric
charge is uniform zed electrically, so that damage and deterioration of

el ectrical characteristics due to electrostatic discharge are prevented.
However, in shibsstcateent i Bhals,arif aedectnic i och20gwhi lchciomsede ndeudiiéo ng
line, the short-circuiting thin line of the netallic thin film surrounds

t he interdi gahabnty aiseluede canddelse grletdtngc r di$ ehogeanucthest o et werees
electrically connect the short-circuiting thin line of the netallic thin
filmand thethet erob mftchtingansithitesdigiteh dirsarkvdotagss abetdfeencurthed
that since generated electric charge cannot be 22 DEC 2004 | 3

neutral i zed gachfudintong zachtsnbf ireifeattorslugnid bébeeeln ithedanes dietiveen
lines in case the generated electric charge is large, in case a distance

bet weenst he gtesbdeesr i anghdiHe phaths§ FEE COMEC AR relteet Fogastiarge ifrar
fromeach 5 other, the line for connecting the short-circuiting thin |ine

of the netal Higmblye tio tReaBdethPoyRisciot dightalridFaieH & charditeestids
case the connecting line is a nmeander tine or a portion of the connecting

l'ine is thingertHdamatedesigieni ng portion of the connecting |ine, danmage
to the electrodes 10 and deterioration of electrical characteristics are

CT oot oo nuant o ot memaiahes b wpsmrae Brecdartivs nis

provide, V"itlBrébWie‘?H"t%a IWAERH NOfd1R draypankes ot Pttt Laid-Open

10 Publication No. 11-298289 (1999). Namely, since inside a

dicing line, a short-circuiting thin line of a metallic thin film

surrounds an interdigital transducer and a grating reflector

and a plurality of thin lines are provided for electrically

connecting the short-circuiting thin 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 thih line of

| the metallic thin film surrounds the interdigital transducer

and the grating reflector and the thin lines electrically

connect the éhort-circuiting thin line of the metallic thin

film and the interdigital transducer, such disadvantages are

25 incurred that since generated electric charge cannot be



15 art, a surface acoustic wave (SAW device which efficiently “?izfﬁ’[{]dﬁz S
electric\fharge generated in a piezoelectric substrate by strain or
treatment’ and uni form zes potential even after cutting of the substrate
into a plurality of the SAWdevices so as to prevent danmage to el ectrodes
20 and deterioration of electrical charactderistics, its manufacturing

nmet hod and an el ectroni c conponent enpl oying the SAWdevice. In order to
acconplish this object of the present invention, the present invention has
the foll owi ng 25 arrangenents. 4 22 DEC 2004 In an arrangenent of Claim
1 , a conb-shepddatized r ciied andn if arafil 2etiors affécsentligundece byoa pise aldft y
of auxiliary electrodes, which are electrically independent of each other
and have dififmpedancet isetweadnyliByst hins caser dhgengenerateck electriicc
charge generated by heat treatnent, etc. can be uniform zed efficiently and
el ectrical |l ychkoga isohang&orim toa oé¢ ar disicadc pobenineadni sheessenedodse
that such an effect is gained that breakdown of the device due to

el ectrostatiis ditseitarige.cade.thearcdrenételd wilsateddelsnaae far angemesd cof
Claim 2, the auxiliary electrodes are each used as a ground el ectrode. By

this argangegener, i thé hHnauXidr @ioh gbetin @dese ah orenereiadin® Bhai oyAeé of
a substrate having the SAWdevi ce nounted 15 thereon, etc., an electrically

uni form grougd f1aui fe BalldE 98K iR BAmC AN §etRBt ghﬂsﬂdi Qatihétah9adcer is
a

nonuni formty of produced potential is |essene nd thus, such an effect is

achi eved thathiprepkdownoé the oV kEctivfy tiong 95t LOSh Bhind &) S¢A8r @/ =et C.
can be elimnated. 20 ~ In an arrangenent of Caim3, the auxiliary

el ectrodes aperéiPOSEdnRYRAkICAIHY AR V8! ERfdYer BN th & FERGATRRAL
since electric charge generated at respective portions can be uniform Zed

substanti al | ¥ ot | bfart‘ﬁee'@&ﬁhie%%'ihﬁ’ It pgal dawlagief ofdm {He 0fe|e'e;@gee}e%%

potential is 25 | essened, so that such an effect obt ai ned that breakdown

22 C 2f fa (i hC, i {1 - ' ' be
ol i minated T tas 2o A8 atRn G AR g1 G PRI e Hlat R ZRa fap &

| ead- out el egigeﬁ@oﬁ{yggng?ésﬁgisggegﬁéwér%FéHi B‘é‘kwr':élénrgqqifé“étle%t?ﬁd:ﬁ)@e are

each connected to t [Fect rode and an ut termna ectrode

and an out puf:tenr Qi . are, respectively, connected to the input
termnal |ea -'%S:tlmglrclee}(l?t rg(lggl(eﬁ\é‘%ﬂ?'tﬁﬁe out put term nal |ead-out electrode. By

LS anrensenent ST e Shid feRt AR ARUATRABS Fr L IFs! PR gbE! 0
e eBEoRe BRI g1 SR LB PR S BT
effect 1i‘5S gaE?F,dat @i‘}rf%rceeal%dcog\ﬂst'ic wave (SAW) device which efficiently
uniformizes electric charge generated in a piezoelectric
substrate by strain or heat treatment and uniformizes
p'dtential 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 character.istics, 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.



15 of the device due to electrostatic discharge, etc. can be eli magtﬁézdop
an arrangenent of Claimb5, the input term nal |ead-out electrode &

output tekFm nal |ead-out electrode confront each other and are nade
-substantially 20 equal in area, while the input term nal electrode and the
output term nal electrode confront each other and are made substantially
equal in area. By this arrangenent, since electric charge generated at an
input term nal |ead-out electrode portion and an output term nal |ead-out
el ectrode 25 portion can be made substantially equal so as to be 22 DEC

2004 6 unifornized el éot rdraklryanigemle monohi Coaiint y1 of aproasimbed Hepp edt i al
is | essened, so that such an effect is achi eved that breakdown of the

devi ce due teletérddestarid cadire¢lacyer ®te. sgarobaddd nbpaked|udalntyarns
arrangenent of Claim6; at least a portion of the reflector is electrically

connect ed toauhdli@ry lelrgtreldss | ogeschBarehisl edtrddgayeNhd e a8 et i i C
charge generated at the reflector can be uniform zed over the el ectrodes as

a whol e t hrosgith hethwd | aary Blaacs r ademe rekft Imakhaon@r&éwgm_tysg)f this
produced potential is |essened, so that such an effect i s obtained that

br eakdogn of ar hgndevmemntduesiwcel egléostjat i 6h@ir@¢éﬂaq9@m efhfedCaBybeheat
elimnated. In an arrangenent of Claim?7, the reflector is electfically

CToRtTode. BTITONOLE M 1 ogn o 8elodRitiRedal | AoRint ke
electrically, 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

10 eliminated.

In an arrangement of Claim 2 the auxiliary
electrodes are each used as a ground electrode. By this
arrangement, if the auxiliary electrodes are connected to a
ground of a substrate having the SAW device mounted

15 thereon, etc., an electrically uniform ground having a larger
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 dué 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 uniformized substantially equally and

electrically, local nonuniformity of produced potential is

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



generated electric charge can be uniform zed efficiently, |ocal

nonuni form ty of produced potential is |essened, so that such an efZ 2dEC 2004
gai ned that breakdown of the device due to electrostatic discharge, etc.
.can be elimnated. 20 In an arrangenent of Caim8, the reflector is set in
an electrically open state relative to the& auxiliary electrodes. By this
arrangenent, since the auxiliary electrodes are least likely to be

i nfluenced by potential change, |ocal nonuniformty of produced potenti al

is 25 |l essened, so that such an effect is achieved that breakdown 22 DEC

2004 7 of thefdaveceelried od aeetior ositerd tird sliattdadgechalrge,catchecan be
elimnated. In an arrangenent of Claim9, the reflector is fornmed by a

meander |inegpmginatgedectrically connected to 5 the conb-shaped el ectrode.
By this arrangenment, since the reflector and the conb-shaped el ectrode can

be set at an identical |rﬁ>0ta¢ﬂtéa+anp@¢ﬁbnrt0wm¢mmt34 ofa ppedt¢ed pAapeti al
is | essened, so that such an effect is obtai ned that br eakdown of the

devi ce die t%ﬁb?ﬁ’éﬂoﬁé%' &udi %qlé%rt%deloaﬁﬂca R ek &! buitpaitede rf iFRfihod

of Claim10 Inc es the steps of providing on a plezoelectric substrate at

| east ope sefg of. u‘iogge%ﬂad?&g %lrﬁc%raQﬂ? c@nrng:%]ape o tAePIdH d@'kﬂ tsg\é’ﬁed

auxiliary el ectrodes r surroundlng e conb electro 15 the

reflector, \ [%Et%&’ee'aeﬁ&“a%" Iﬁ( ?B?F?ﬁfw%tl ) &A£8 @ Ngh garkhy h%‘(ﬁput]

different w s locally, an |npu ctrode, an Input term na

ead-out el egd fadga a8 u@egr%etg[-] §ée‘fwéﬂﬁ agd cpélapga (iR Tl

| ead- out el ectrode a tin rate al’dng po |ons et wee

nei ghbor i Ng p0es Al L1, AUXLk evcﬁ'o%% "o Sthgyogwt)ﬁtWeetr}?\‘?ﬂ"n%g'le%ed-out

el ectric charge gener e pi ezoel ec ric su rate can

untfor e, ol aBg BT H tb?aiﬂ%@&%"@%%ﬁ%i@. b8, b EFIELPhatBe

25 di quarge entecrafceacg' aet e!he qate terminal lead-out electrode, the
output terminal lead-out electrode, the input terminél
electrode and the output terminal electrode can be
Qniformize.d, 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 Ilead-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



8 22 DEC 2004 In a nethod of Caim1l1l , at |east an uppernost |ayer) fDEtChﬂml.
I nput term nal electrode, the output termnal electrode and the auxiliary

el ectrode)s is formed by deposition. By this nethod, such an effect is
-achieved that 5 connection of these electrodes to an external term nal can
be stabilized. In a nethod of Claim12, th® uppernost |layer is made of a
soft material. By this nethod, such an effect is obtained that connection
of these electrodes to an external 10 term nal can be stabilized. In a

met hod of Claim 13, the soft material is alum numor an alum num alloy. By

thi s met hod, usitdrmnzefd eetectrigaiihgd tbah| corveahiformity hese mleagttedes
to an external termnal can be stabilized. 15 In a nethod of Cl aim 14, each

of the conb pbapediel eit rietss ehleed r &fd epti @t . stiled iawpuefiectr nal aehesveede,
the input term nal |ead-out electrode, the output term nal el ectrode, the

out put term tiaht Ithasia Rdio vehest rtede dawli ddej wexid icdielctebethtiadelisch 4 qered
by a pile of netal pieces 20 made of one kind or a plurality of kinds of

netal. By thescmidwhessimiaedfiect is achieved that w thstand power

agai nst generated electric charge can be inproved. In an arrangenent of an

el ectrogic conponent ofn 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,

10 local nonuniformity of produced potential is lessened, $0
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

15 a linear or beltlike electrode. By this arrangement, since
generated electric charge can be uniformi_zed 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.

20 : 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

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



Claim 15, a SAWdevice includes a plurality of auxiliary 25 el ectrog s. for
surroundiing the conb-shaped el ectrode and 22 DEC 2004 9 the refl thﬁC, 2004
which are’ el ectrically independent of each other and have different w dths
-locally, a-beltlike input term nal |ead-out electrode and a beltlike output
term nal | ead-out el ectrode each connected to the conb-shaped 5 el ectrode,
an input termnal electrode electrically connected to the input term nal

| ead- out el ectrode and an output term nal el ectrode electrically connected
to the output term nal |ead-out electrode and is nounted on a base- nenber
so as to be statled. deywitcle sdaer dogemdtroklatichdes Ehatrg ear e taht @iaredbehat
damage of the device due to electrostatic discharge or the like is

restrai ned aatintheatde@ctroni c conponent functions stably with less
deterioration of characteristics. A nethod of Claim16 includes the steps

of 15 providing a dicihg kinneapraAgRirmaer! &t rCfamrbg r atree apdfigwtigte ilshe
dicing line) a conb-shaped electrode, a reflector, a plurality of auxiliary

el ectrodes fogrraerd dpmdane, é Be et i fBaraTd el £& Ieske i @8yt o hAklRelPIto

which are electrically independent of each other and have different w dths

local lys 20 #ei dwhibishgped &leasiroens, Bg &ﬂwtaﬁr@rﬁ?é%ehﬁa%iﬂ%te the
el ectrode, an output termnal electrode and an output term nal |ead-out

el ectrode angefeldtiordalite EHOSELM B-3heipe dNe|8beidde! oot By 5BitS aeRhod,
such effects are gained that potential produced in the piezoelectric

iggfsitmg carul%ﬁtibﬁawniﬁewh%ﬁyb, PORddaPn Blodligishg |1 B¢ CHyd¥uced
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 auxiliéry electrodes. 'By this
method, since electric charge generated in the piezoelectric
substrate can be uniformized, local nonunifo.rmity 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.



22 DEC 2004 easily and the substrate can be cut easily. In a nethod of
Caim 17-“ at |l east an uppernost |ayer of at |east one of the inputabeprg 260k
el ectrode’ the input term nal |ead-out electrode, the output termnal 5

-el ectrode,-the output term nal |ead-out el ectrode and the auxiliary

el ectrodes is fornmed by deposition. By thigs nmethod, such an effect is

achi eved that connection of these electrodes to an external term nal can be
stabilized. In a nmethod of Caim 18, the uppernost |ayer is 10 made of a
soft material. By this method, such an effect is obtained that connection
of these el ectrodes tolraraemte?tl‘rftah beér Tilaan can, bet steabd i izeduplpe @meeithod.
of Caim19, the soft material is alum num or an al uni numalloy. By this

net hod, suchagredSofffrest impugaitBeshinkat cl@yteelden thfe tHassutet gehiindas to
an external termnal can be stabilized. In a nethod of Caim?20, each of

the conbshape elrerd s odand thVeEf|§Qkﬂﬁar?hee'|89%'?o&@rsm n3l kepgrdt by
el ectrode, the output term nal |ead-out electrode and the 20 auxiliary

e ectrodes |@ep@dTib®Y B\Dithtsoh dlidl N ¢eRoa RS &kt 98cakhldverd dnat

S
plurality of kinds of netdl. By I's net hod, such an e ect 1s achieve

t hat W'5h5tG@Qnﬂ@’@tﬁoﬁg%f”%e%"eneélzl%ttﬁ‘#o‘a@gtrd Caﬁh L9Er AN rhf'ﬂ?é‘PV@Qn

Brief Description of Drawings 25 Fig. 1 1s a top anwewsovmn
arrangenent |, %tla@?h?g@ 2004 of an el ectrode pattern of a SAWdeV| ce
accordi ng to a first enbodi nent of the present invention. Fig. 2 is a top

pl an view showi ng an af rf:aggmo&f 8@ el H"Fﬁ' |1t2/ quet Q?%ﬁb«?méggqa%pért agns

of the SAWdevice of 5 Fig. 1 forne Secti‘onal "vi ew

of an el ect ronj e COFRONSHF: STRLLYidI t$9an gqﬁ‘é'tﬁgaed)‘;aﬂ@h n E'fgesg\évl > 4

top plan view show ng an arrangenent o ectro ern of

s s top pl PP CEE ARG ATRICGE 88 e, T CRESRER tSRETe R S
devi cey ccort‘(glthI gl.acérq %% gp%jé)ﬂlég%@t of the present invention. Fig. 6 is

atop p an view show ng, nt 15 of an el ectrode pa_ttern of a SAW

2t op. plan view show nl aR ATFARGEHRt dr 1Bl dRki | 15° of Ak MeRLREads

patterns of tPem§ﬁ\{1vr9e\6'rc%n0fallﬂrﬁmgn§Oép%dy.on H?‘ywmfes ‘method, such an
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 eléctrdde,
the input 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 improvéd.

-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



.20 Fig. 8 is a sectional view of an el ectronic conponent enpl oyi ngz é)he SAW
device off Fig. 6. Fig. 9 is a top plan view showi ng an arrangenent fDEGN2004
el ectrod& pattern of a SAWdevice according to a fifth enbodi nent of the
-present invention. 25 Fig. 10 is a top plan ~ view show ng an , 22 DEC
2004 12 arrangenent of an el ectrode patte©n of a SAWdevice according to a
si xth enbodi nent of the present invention. Fig. 11 is a top plan view
showi ng an arrangenent of an el ectrode pattern of a SAWdevice 5 according
to a seventh enbodi nent of the present invention. Fig. 12 is a top plan

vi ew show nghesn aefledomntwiefclan sgleecé rodeipal her im @ pe rid¥hdevifceach
according to an ei ghth enbodi nent of the present invention. Best Mde for

Carrying Qutotther | avent heive 0d(figrgnempodt Entib Al ¢l naf ties it @& meplitt o
5, 8 and 10 to 15 of the present invention are described by utilizing a

first emboditgihimél theagreaenkieBYeddeomndi 8 bleltsike tODtpLANtEF AW al
showi ng an arrangenent of an el ectrode pattern of. a 15 surface acoustic

wave (SAW deyd §2od0AAecr8idrd baidihe ddm Ak ceBRodigenh Of ddRbRERENE d
invention and Fig. 2 is a top plan view show ng an arrangenent of a

plural igy ofgfdet st roden patits i oftefingindl f oTBEtPdR WalbctMraambi | e)
Fig. 3 is a sectional view of an el ectronic conponent 40A in 20 which the

SAW devi ce 10dnh% S@Ad ﬁg) Lﬂ\a%‘eﬁﬁg}i?g?er ifia ;ﬂéé&%ﬁt%f&@ﬁ@&br iﬁ’gldi an__

substrate, "2" is a co ectro Is areflector, "

| nput term nalishBed-QRiim f £F1 roffe e3eRRridiiy IeHMMAL & el Odfp

r
. eQee:t
"5a" is an output termnal . Ieagj- out el ectrode, i's an out put

termi nal “el eghigde. (o6 -ANd |01 ae BUXELISKYL SLAGLTQTER ounte d2 JIECA2004

13 which are e e'(':ltr!'ca y I'ndependent each ot her "and have different
o2 blpe, B b R FiBog, o e AP ) BRO EtBEb S
10 such effects are obtained that damage of the device due to
electrostatic discharge or the like is restrained and the
electronic component functions stably with less

“deterioration of characteristics.

A method of Claim 16 includes the steps of
15 providing a dicing line on a piezoelectric sﬁbstrate and
inside the dicing line, a comb-shapéd 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 focally,
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 éffects are gained

that potential produced in the piezoelectric substrate can

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



5 Meanwhile, Figs. 1 to 3 show an arrangenent of the first enbodi nent
schenatiﬁalky and do not illustrate relative ratio of respective 22 prc 2004
di mensi on's. A piezoel ectric substance generates el ectric charge by

-pyroel ectric property upon application of heat or 10 strain thereto. In the
pi ezoel ectric substance, if electric chargevaries locally, potenti al
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 phenonenon, it 15 is effective
to make the patéht izatditdents wiabtasty arinlibe asupesdiblye by elinmnating the
produced potential difference. In order to nake the produced potenti al

identical as much as phssabhee 89048S offo AGGH I £7 bag anes of éﬁeuW@ﬂhb@t in
the SAW device 10A, the present invention has 20 found that it is effective

to provide | gyyéppgHagee Ha5ti BRT aSF WHIS! Vnﬁétppéﬁﬂnl?ggli Bl8ctr68B L ihe
pattern of the SAWdevice 10A. Nanely, 1 n the electrode pattern of the SAW

device 10A ofnplie NetflNal MBHA Wt L 8 LHFBERIAPEA o°! BUHEAME Rpfhfirhipal T

of the reflectors 3 which are disposed at 25 opposite si

comb-shaped gl eirade, 2t1eb 02t 0 & rmPfa PG 20041 40Pc8PAJAL! Uh g ERE! | On

of a surface wave generated fromthe conb-shaped ectrode 2 are provi

t he pi il , i - elert 2 th
ot octor o aoaranary, cBPEElFSed T 16y POy SRS GiFs" otk BES 6
d 6b which i [ d : t : dj t

i dt he 1 ocal T ST arar o5 e IREP IR PhiPy off ERaf G et B B lh g 8er

connect ed t 0 grAUEOfo Al S AR GbtRifiaSUER B SRELTHRY4 ate 1 having

t he SAW devi Cce her eon.
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 df 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

15 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 chargé can be improved.

Brief Description of Drawings

25 Fig. 1 is a top plan view showing an arrangement



10 In each SAWdevice 10A, the auxiliary electrodes 6a and 6b are di sposed
-substantial ly equivalently, for exanple, substantially symretrical?y p@ct fos
respect ,,t)o a point, . substantially symretrically with respect to a plane
-and substantially symretrically with respect to a line so as to 15 | east
deviate fromeach other. In addition, theldeltlike input term nal |ead-out
el ectrode 4a connected to the conbshaped el ectrode 2, the input term nal

el ectrode 4b, the beltlike output term nal |ead-out el ectrode 5a and the
output term nal electrode 5b are provided. The beltlike 20 input term nal

| ead- out el eef e i@t routgpyia tterm wodl al S&d\bute wlcectaacer den@ntb &a first
confronting each other are nmade substantially equal in area and the input
term nal el eetrioddidie maho ft thee qut @sie ntteirmy @atic ect rode 5b confronting each
ot her are nmade substantially equal in area.. Furthernore, 25 the reflector
3 and the auxiliary el E¢yr dlés Gatepdpbdnaview shohbiizgd &HRCaZPaAgsahent an
electrically open state so as to have an el ectrode arrangenent in which the
conmb- shaped ef ertplogedity afetisonopstadde pactedidaif biiet BAWEIdd Ve of

el ectrode 18. Meanwhile, the beltlike input termnal |ead-out 5 el ectrode
4a and ghe bplgl itkkecpHiPdtoheanivader! ead-out electrode 5.a are arranged to
be connected to input term nal electrode 4b and the output term nal

el ectrode 5b, respectipegy. dveggwhil egedti6haliNeyvidput oferamnag|d eadpid 10
el ectrode 4a and the output term nal |ead-out el ectrode 5a confront each

other so as &arYRenBUIMbIOYIRY! thé dACEk AEBAGANdighq i nput ter i nal
n

el ectrode 4b a the output terninal electrode 5b confront each other so as

to have a substanti al | gijdentiiecal e a r at~e i
charge can be readily g(l:%uﬁ]elc? gnélapha?Hpgf&gﬁ/teisﬁoggﬁebghngégéﬁﬁéfllgger#fs

ef fecti vel y. o FOWRVes e { Qo AfRliRer hl IS CSHREL1BATECCANIO i T Q] ded

so as to confront each other e to layout of the electrode patte t he

sare efihect gaciis fibdAmEaeof N s1h § B8 SR AdaF. conf ront each 20

ot her can be gained when t ectro i sposed as ‘equivalently as

T e or Substanti al 1§ 8yt fasr Pap) AN WTR W sTEVER D ER AteRhdGaRRTL |0

a line or substantially Symetrica . respect | ( . ary
el ores SRR, BTl S iES! WeaBHAIAG 1 -
third embodiment of the present invention.
Fig. 6 is a top plan view showing an arrangement
15 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 1is a top plan: view showing an



16 and uniform zing potential. The auxiliary el ectrodes 6a and 6b are
apparenthy different fromthin lines in that the auxiliary electroq§§ ge 2004
"and 6b have different widths locally and have an expanse in area. P us,
.since the conb-shaped el ectrode 2 and the reflector 3 are surrounded by the
auxiliary electrodes 6a and 6b, the auxilif@®y el ectrodes 6a and 6b can be
made wi der than the thin lines and nade smaller in inpedance between |ines
and in a plane than the thin lines, so that 10 potential produced by
storage of electric charge generated by pyroelectric property of the

pi ezoel ectriarsagemeatl chnadre sddeteadeorputedinll bfi naa SNARr degiies
than the thin lines and thus, the SAWdevice 10A can be made uniform

el ectrical l yactordtagwe! & sisithcenibe dité ht Ffytiebegtesdes Havandidh, are
connected to the ground of the external circuit such as the substrate 1

having the SAWdevi ce EQ§ noynt edid hegeohpso g5 beiewed @soWia¥nd an
el ectrodes of the SAWdevice 10A, the auxiliary el ectrodes 6a and 6b can

act as 20 grappsisgelmelvti caf | \reomBRMbEE ety f ag! aﬁf,%w eyb& gl

circuit, so that change of potential can be nmade nore rapidly and nore

uni f or nky ané'cb'ibl#_%i,inignl bugnggyvehtdl 8sibb iﬁf@ﬁg%fgﬁﬁ‘éréf’ége% EWQHEF‘&H” c

property of the piezoelectric substrate can be | essened. ot ent 1 al

di fference of the SAW qufgi ceqPA jis 4 Z%ngECt;ﬁ%%_ 1\Zié’f~'0d%ﬁ“g“nﬁlb9§![ regbri 1

charge generated by pyroélectric property e piezoelectric s el

‘upon appl i Caé'rﬁﬁ'ngfe_rﬁ% t Ohf S B EReFEHE: ﬂgjgltgé;%rﬂ?fga%yé?\%e 8fevi8e5

manuf acture, electric charge I's not "generated |« / but’ is"generate
Lo A", SavBSEY e pt0Roman AR, o FSAR Gt o7 YA 6RE iV o
Best Mode for Carrying Out the Invention
10 (First embodiment)

Hereinafter, Claims 1 to 5, 8 and 10 to 15 of the
present invention are described by utilizing a first
embodiment of the_present invention.. Fig. 1 is a top plan
view showing an arrangement of an electrode pattern of a

16 surface acoustic wave (SAW) device 10A according to the
first embodiment of the present ihvention and Fig. 2 is a
top plan view showing an arrangement of a plurality of the
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 termihal elect'rode, "5a" is an

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

25 = terminal electrode, "6a" and "6b" are auXiIiary electrodes



_bunps, etc. have |l argest areas and electric charge is generated quite
readily fromthe i nput and output el ectrodes. 10 Meanwhile, Figs. ézaﬂﬂ:%mn
show the arrangenent of the SAW devi ce 10A schematically and do not
-illustrate- relative ratio of sizes of constituent elenents. Therefore. if a
common el ectrodeportionhaving as | arge an 48 ea aspossi bl ei s provi dedat
aportion which surrounds al5 functional portion includi ngthe conb-shaped

el ectrode 2and thereflector 3so asto have the input term nal el ectrode4b and
t heoutputterm nal electrode 5b at its center, potential can be equalized by
uni f orm zi ngwthe hgerer ad lgcielieat iy dnehwp @a defit aiferd yhaodheecanenegvel 20
el ectrostatic discharge, etc. can be restrained. Meanwhile, in order to

prevent danegiffeeemtdevidthslueocalpy ectyosiatiasc Hupeparye) tiere aegiohor
exanple, a nethod in which a narrow interval portion is prelimnarily

provi ded betypepoReidbetviet &l egbr @dBs | 28| PEfI 818) 6WPUN 8t BN ef

electric charge to sone extent, 22 DEC 2004 18 el ectrostatic discharge
partially immsgehagr grgeiRe LPcRiEYgBt damage to the device and a nethod
in which nonuniformty itself o? potential causing static electricity is

restrai ged: In the net athHWe?hF?é%(?t'io%aéiEh‘yﬁcgﬂr%‘?é?ni ,pleg,f‘ rd’@ad

partially, electric discharge Is repgated upon storage o ectric charge

and thus, 11tk §idd Gidn b8 MR NsBnetABl RS9l andPAYN: ildfiate

met hod in which nonuniformty i1tse pot en restrai ned,

char ge gener,aégcﬁit,léophh@d}i ?é@ﬁ'eﬁ&ti“ecdﬁ’ﬁ%zféi%ﬁs.l is not 10 made

nonuni form | oc y by providing the comon ectrode portion having as

large the area as posshbl &cioblgtypt *RLid PoBauglderarnd ¢ Bigcitfee

cause of electrostatic di arge can be renoved peéerp ore, in

order Lo T CSLRABS IS ORI bENS B aeuddn SRR S RAP a,
cqual At ent e, T Ehe. SHEnLRe cpiBeRale ot i nOBRBRas Y Slabifie
ol oy o Ry SeR0 SRIRD, DB e URle G GEH RLEI SRR 55,00
and 6 15 eotbntrB 5o analFor o pEalTer O1BBATAR (atBol RE Yol EERHIBLES SHRLI d
be 25 divideg duc fo,/avout of exleral Lermynals the generated, 22 DFC
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 potential differencé.

In order to make the produced potential identical
as much as possible so as to ac.quire balance of the
potential in the SAW device 10A, 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
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

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



_electric charge can be uniform zed efficiently and occurrence of

el ectrostatic discharge, etc. can be restrained in the arrangenentzgfngﬁgm4
present ihvention. Meanwhile, in the SAWdevice 10A if areas of 5t
-beltlike input term nal |ead-out el ectrode and output term nal | ead- out

el ectrode 4a and 5a are nmade substantiallyigqual to each other and areas of
the input termnal electrode 4b and the output term nal electrode 5b are
made equal to each other, while the auxiliary electrodes 10 6a and 6b which
are electrically independent of each other and are short-circuited in plane

are di sposedpeg ¥@heivh Ydige ci$ohookea Welikf Habancare a§e A WAk, Ao hPGAld ON
where a large quantity of electric charge is stored locally can be

el imnated agdrhbushaipéenkiatteadebg @f@edpmr B dEd f@RMhdSp R pee bleric
auxiliary electrodes 6a and 6b are di sposed equivalently so as to be well

bal anced as gud@iratee! £CtWiHG|€haRae ASRAS A IREpl tOR ERIJPEt OF Bnaanmke
uni formi zed even when the reflector 3 is in an eI ectrlcally open state

relative to yBe|aedd %Ya?be%tl{]rgg‘?ﬁh@éda Pwhe ty N8k {wgabueatlf‘éw al

di fference does not occur and t r eak devi ce

deteriorpti og|gktpbgely '@'aﬁaag%mv@méﬁ' Q?ecéneg?rl%ldlﬂ%;*ﬂc?éjg Wﬁg oF:

the sane effects can be achi eved even when a pluralit set

Coon Spaked B e LR difie ! %{é GAHAns3 geg Ry ovi ded. 22 DEC

2004 20 The evi ce resent invention Is’ranufactured as

follows. By using a spy tziﬂ p@f le}th? {19 ll%r? g Ol&w_g&%&léac %ﬂ'dnsf

of Ti is fornmed on a piezo l{ectrlc S e |
thin i1 mor o bortieEied B R dhagfetidact *%h@?‘éﬁﬁﬁ SRR HIE
Formed on t heRpUE Certn AP 1 Babf B S APLcE Ryl et ?@égn?s&tdp&?%" S nar
al L oys 1y Jéﬁ%ﬁﬂéﬁeﬁw 40438 H0R bR huST At veRte Aleodb irbaehel B
ik St i M
metallic thi%ﬁﬁ? ﬁﬁﬁq%e 8%&%8%39??ﬁfﬁtcdwg cefRFPIF G ql %ﬁurﬁﬁseQO'ﬁﬁen
aresist is co ed o] e metallic.thin fil.mand ex ure IS p rformed wth
a stepper (n tL‘I ?agcy 2§ YIRmMe Hica! sW'é drﬁ.ﬁ%grﬁzk Po @hd laék‘?sla.ngm
devel api g ABbi SAREI SHRPEire I bR cégéivr%f%?;'p? igE S Feciar
et T8 th Eé’%fsﬁ‘ﬁf VB esiTama GRGhoreili By apbar AUAL(AB) Thewhe i ikae
Like. input terminal lead-out electrode 4a connected to the comb-
shaped electrode 2, the inputtennmal'MeCUOde 4b, the
beltlike output terminal lead-out electrode 5a and the
output terminal electrode 5b are provided. Thé 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



.1 21 22 DEC 2004 After the remaining resist has been renoved, resist is
coat ed o-% the el ectrode pattern again and exposure is perforned with a

st epper (‘not shown) by setting a desired photomask to the resist. ,22 DEC 2004
-Subsequently, an 5 exposed portion of the resist is devel oped by using a
devel opi ng apparatus (not shown) and an untécessary portion of the resist
is renoved. Thereafter) a netallic thin filmof Al or the like is formed by
usi ng a deposition apparatus (not shown) so as to forma deposited fil m of
Al 10 on the input term nal electrode 4b and the output term nal el ectrode
5b and the resl nhngnr esestrice|ignopen. svBaewsol as to hddid iaon diedtre ddove
descri bed nethod of formng the desired el ectrode pattern, another nethod,
for exanpl e, avmargpeanphbyad whigh cthaf tteymd -5h Assdr el gtraldd s phigrdi I m
has been fornmed, the desired electrode pattern is forned on the netallic

thin filmat cohheetey tsiegca dithiegtbhi 11te aPORN Bt &l @Bt oWy . Then, by
using a dicing apparatus (not shown) or the like, the thus obtained article

is cut along dicing |ingeawhite, atipd undiitlixeof idpat SAY AavIHES eldd\ out
Meanwhi | e) supposing that "A" denotes a wavel ength of an operating

frequengy of dlleetPddidevice ak thav Bditpkd e Wit | Pé ¥mehagt rlfé@é-@é}%g”d

6b in the electrode pattern enployed in the first enbodinment is in the

range of ~/4 dj@ctpBdruts ATy P& rra i $8" t & BWESo hPAL e to 29 %&%@ﬁ%é?

above range. Subsequently, the electronic conponent 40A is asse

using the thygeiradeed HHW ded CetHOA oYyt | iseqt i |~ + ¥} of gt,he
el ectroni c conponent 40A 5 enpl oyi ng thgﬁég\wde\;léégﬂ OA. %%%tgb?’gbasseb'
menber, "10A}dl é@g\,%q\{}/_devi ce, "11" is a bunp, "12" is a pad, "13" is a
| ead-out electrode, "14" is a termnal electrode, "15" is a cover and "16"
n

I's a bonding nmember. T e%LHWtfélje,”a@‘?n‘&fe g%%A\C;\r},aém 'iéi@ﬂiiﬁaﬁorl V\ﬁj-rgu?

the pad 12 of the SAW device A." Then, the vice forme th the

glrjlgpt %é’]d S PAYAREdY 44€aRASEHTERAD Pt 1Y 4 NFea2PE AUl 18 RFL % 43
confront éach 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
'mad_e uniform effectively. However, for example, if these
electrodes cannot be provided so as to confront each ofher
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 éymmetrical with respect 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



termnal electrode 14 prelimnarily such that the bunp 11 cones intg C 2004
contact with the | ead-out electrode 13, so that 15 the bunp 11 is b ﬁhgg to
t he | ead-/out el ectrode 13 by ultrasonic wave or the |like so as to be
-mount ed thereon. Thereafter, by using a sealing apparatus (not shown), the
base menber 9 having the SAWdevi ce 10A antlet he cover 15 bearing
prelimnarily the bondi ng nenber 16 20 such as sol der are provided so as to
cause the bondi ng nmenber 16 to confront the base nenber 9 and are heated
and seal ed, so that the el ectronic conponent 40A is obtained. In addition
to the aboveathesarnifedniietined pait sAotiahnufTacs LU Rbibhe electrodés €amponent
40A, anot her 22 DEC 2004 y 23 nethod, for exanple, w rebondi ngnay
beused asnecegsaayef adipprurlrittg adidgerdner fram nghfinl lignhesetid conbai ring
gold, for exanple, may beused as thebondi ngnenber 16.5. Meanwhile, in
conpari sonw ity xM irfjordiendr bdes ®adhRE 6 HaeeedbHareatohiidtheonsaetiy th
t heel ectrode to be bonded thereto andtherefore, can raise bonding

reliability. a@H tHevetAAreRpthséncas@Htrain produced at the tine of bunp
bonding remains at the _ 10 el ectrode held in contact with the bunp, the

el ectroges may be separafgd, Fi‘?\rﬂtﬁﬁﬁ% Udib - sSHUIS el Bkt Pgdien 2001y th e

bonding reliability contrarily. The present invention has found that when

the netall'i Créf‘l}é‘ctfdr! mi é,rfaoré"ﬂarf?oti}’nggﬂosﬁ | e %tdﬁlilﬂaeﬂf , ér@cg.ﬂd@e@@é

bunmp bondi ng, electrical corrosion and cortosion at t time of cutting are

[ess kel y 4 beg pr ofed, 4 hafa FpUBi 86 Ao It T 53310 1S cefishderd ddiat

sputtering nerely piles netallic partricles on one anot her physically, ile

in deposi tiog,;dféd MRl PNRE Anil ﬁgr{e}]é MR G RO gfﬂé?nfefi‘t iiH”i{rﬂféC'Hia??de

with crystalline orientation stren ens coupli ng between neta

ticles. T 1l t L h tyod
brought 1 nt obCSer WRE RERpuIn R, PIBRE AN SRR  Phin e £t 71 Faady

oD DR p SR bESafle S Y 7B BSeRHAFR HaH0U GBrbrugaee
by pyroelectric property of the piezoelectric substrate 1 can
be made uniform rapidly in a wider region than the thin:
lines and 't-h.us, 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 énd more uniformly and thus, in_fluence of
electric charge generated by pyroelectric property of the

piezoelectric substrate 1 can be lessened.

25 Potential difference of the SAW device 10A is



22 DEC 2004 24 due to bonding between different netals can be restra%?aSJEC 2004
The netaklic thin filmfornmed by deposition has better bondi ng prope
relative to the bunp when nade of softer nmetal and therefore, is desirably
-made of, for exanple, 5 alum num or al um num copper alloy. Meanwhile, the
sanme effects can be obtai ned when an additi®dnal |ayer is forned on the

upper nost | ayer of the el ectrode brought into contact with the bunp.
Meanwhile, if the electrode is formed by piling pieces nade 10 of not | ess
than one netal, for exanple, A, Ti, Cu) C and Ni or alloy of these

netal s, respgctddetyd woyhsedsdtpevechargd sednefhted i byt hpyvppree®pic
| ayer of the electrode is formed on a pile of pieces nade of a plurality of

the metals, Trpemuiy\/dfymé'tpi§z®§$§bh4_i@ s0baltrake anugbecapyechnioni¢h 15
occurrence of bonding strain is restrained and withstand. power is raised.

Meanwhi l e, imgde dri 63Fapimod ey, [heaRUXFdirfd dy & teGbr edem fifupadt pe are
split into two portions but may be split into any plural portions. The bunp

may be fornedlatct? oah@rrgleoq%ti@@_ts b@%r‘éﬁ}dirﬁj&éﬂr%&ﬂ Fshggéhreﬁ*ated

enbodi mrent. Wdth of the beltlike input term nal |ead-out elecirode and

out put trm ppbn] a3tk oA eEdviede feaank 52 wg%bl*é? fioedeph) NAT i Rblen vy

Si nce the conb-shaped el ectrode of the thus obt ai ned SAWdevice 10A is

2
connect ed to gy peddie iiput and 2A1RAI DEFeRRPYALY Md1abel Sash Uk iglecty ode

4a, the input termnal electro the output termna out el ectrode

5a, the out p‘ﬁur@?’ﬁ gﬁ{-c.el ﬁgﬁt\f@d‘?ﬁgse%gd %F@age!éh- keeC%]c?FrtiEOd@né?pgs s

connecting the aped ectrod ectrical” 5 aracteri s

t he SAW devi b surreedc_%' LAadv b | egtri call co ipg a
proper term %H—?ﬁ‘afﬁg S rTig%vi ce %Q\y Nafr?regl(f@ gp%ceth ec ri%%ij W&Sup
characteri stiqucqfogrées SAW devi ce 10A can be neasured in a wafer state

prelimnarily, only conform ng articles can be used at a 10 subsequent
Dl urar ity of the saw adtPedhohnR. Frid ot dufde it frahsr A2af 9 0iSeFon
Forlactor 3 etar SATh g8 ee T ST PEATE NETERA LS 8L n PuB Tl
are el ectricabhyj\eRgNSef Shes of constituent elements. Therefore, if
a common electrode portion having as large an area as
possible is provided at a portion which surrounds a
.15" functional portion including the comb-shaped electrode 2
and the reflector 3 so as to have the input terminal
electrode 4b and the output terminél electrode 5b at its
center, potential can be équa.lized by wuniformizing 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 electrostatic discharge, there are, for
example, a method in which a na‘rrow interval portion is
preliminarily provided between neighboring electrodes and

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



each other and have different wdths |ocally and the uppernost Iaye{ qi tﬂﬁ4
el ectrode brought into contact with the bunp at least is fornmed by 2 DEC
deposition, such effects that the excellent SAWdevice 10D can be sinply
-manuf actured 20 are gained in which potential produced by pyroelectric
property of the piezoelectric substrate 1 ¢@ be uniform zed nore rapidly
and nore sinply, bonding property of the electrodes is upgraded, corrosion
due to bonding of different netals is restrained, wthstand power is

rai sed, 25 while breakdown of the device and deterioration of |, 22 DEC

200 26 char aclerdtsbistatiitie die célaad ¢ Opaiti 811§ Spas@ec9r 4 heahighe @' to
elimnated. (Second enbodi nent) Hereinafter, Cains 1 to 7 and 10 to 15 are

5 described prenéhtzidumagecard eBodigenéeofahhe 1 a8k oIVEN PR cITi -
4 is a top plan view showi ng an arrangenent of an el ectrode pattern o’f a

SAW devi ce 1QfbRaeaf 6l maty oitker SOL Yut shadi HEU?siH%; fs*eﬁtnf ?‘eﬁ%@trincgﬁgﬂ‘iéon-
1in I0 the f odi me

In Fig. 4, parts identical with those of Fig: irst e nt

are desi gnat e Y aii den’f:i Cah fﬁgeﬁf@%aumr@mcﬁggIE:agrgg{%hléﬁgig%%cagiié)éi on

is abbreviated for the sake of brevity. Meanwhi

ST, 0 fanreeed BT L (sl i

relative ratio of respective di mensions. ment

is different dtp@@dd thf 13||8EtFih?cfHér:%eeéT;‘?8d{HTE§t it Nt 9?&”:[]{1]:% 'egéggtirgﬁ% 6b

reflector 3 is electrically connect to the aukiliary electr

of ect Fodes. 2 478 5r ot Gad 1 or CHER I TIBE b S oul bt € dr i Nal & LI

thr ee. conb. SHARed o] R Y bhed (3eMbt il §' SRS U Bhndst oROEH SULAT ot Foke £ 1Ehe
ol ect rodes. 6% P 08y & L FHEIePRRL i ol e Lubgir 818 e TS Ypat
stare rdl aui vaHs Horf IR I o eplf FiLeT R 9iRe Bos e R nlEligng i n
the aui i ary Lanr ey 188" oRS oHRE IhEC P7Ed: [9Sconnast B osehelnal
Fespoct s, tnBWAIENY i€ sbHAIe i ATectTin CliSnbakst Sbe (% 4o Sip tire
Since the coftiSSHITEE dralli P aoke BakAa, ReTPatUEIYr 3 are el ectrical |y
connected to the auxilH;iérggectrodes 6aa€nd 6b by a Pluralitéﬁﬁg t he

bel t1ike el ectrodes 17 Chfd al'hl REFEfy BP SEESUAIN hed Shaddc

el ectr s 2 are,electrically connected to each
quae dallscharge, it more e?fectuve to prevent electrostatic

discharge by prbviding the common electrode portidn

having as Iargé 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

d.ivision 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



.15 other by the beltlike electrode 18, electric charge generated ianW&t 2004
conb-shaped el ectrode 2, the reflector 3, etc. is delivered to the
auxiliary) el ectrodes 6a and 6b via a plurality of the beltlike el ectrodes
-17) 18 and-20, so that potential can be uniform zed, as a whole, over the
wi de 20 el ectrodes including the auxiliary®l ectrodes 6a and 6b. Nanely,
since the conb-shaped el ectrode 2 and the reflector 3 are connected to the
auxiliary electrodes 6a and 6b by a plurality of the beltlike el ectrodes 17
and 20, the wi der el ectrodes including the conb-shaped el ectrode 2 25 and
the refl ectoel&ctran acthasga covann dhect natidorsvizddt efficl2dEC 20D4d28
the generated electric charge can be uniform zed over a wider area so as to
equal i ze potestiuakenlioe addift i arlediyoseanect i Bys&hargab- séiaped eaact ripde 2
and the reflector 3 to the wide el ectrodes, inpedance can be reduced in 5

conpari son Wé@tmn&%@dhrtﬁ&ials’r@lﬁg@rﬁéﬁtteofWh@nmlds%nteme@h&l@lﬁl ned by
electrically connecting the reflector 3 to the auxiliary el ectrodes 6a and

6b vary according to demdgnwdiilkhei®! ager igvwatksiige |foAheifel e 59dey
capabl e of uniform zing potenti al can be 10 connected at |ow i npedance, the

el ectroges nﬂ@/eb@;émnw i97p @t aP@F m3AQ |t N8 aUBRAT Ofe &1 £ eahddes ey b
arbitrary. However, is nore effective that the el ectrodes are deS|rany

ol anar and thgr vher Peaid ol ecklodands | arge. dfeanwide, g canfaybe

reflectors 3 are 15 electrically connected to the auxiliary el ectrodes 6a

and 6b Dby "Q@Bst'atnt'léllpo ﬁﬁ%fleﬁébleeaéﬁabtﬂg?' g;har’r%qga%geopo F\éon

present in the course o nection paths nce sira Ie t the

line wdth '%ﬁﬁ“ﬁ%@“&l@étr"?ﬁ&@”ﬁﬁ %W&'ﬁ]e ﬁtﬁ’?{:l rsfé‘rrﬂ‘n‘ﬁgll é’?ééﬂfbedé" SPhe

portion. erefore, I n conparison w enbodi ment, since

conb- shaped gk8chnde @quldietd g%}gﬁtgfhéra% BEtRUXLULRT G tsf%;gﬁ&ae@a

and 6b are connected to one anot a plurality o _
oo R i e B P 4R O A B
oo o S OETTSLPRAALTTH AR CAD Rep ML ALY o
due L0 the oggerd 3b sleoy e SRS R LERSRICY Uit HEReSh,
ceh eved |1 6%, BUERARUEY! BB PR 5a2B8. 95 YRR LBRlverian e
\earhil o) | fothafe g aReEin Bk STt ICKRD B3 SERAEBhot SR rm.
enbodi r:[gnt) Since the auxiliary electrodes 6a and 6b are
disposed eqUivaIent—ly so as to be well balanced as a whble,
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
20 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

25 2 and/or the reflector 3 are provided.



Hereinafter, Cains 1 to 5 and 9 to 15 of the present invention are
describeq by utilizing a third 15 enbodi nent of the present inventi&ﬁLDEﬁi%N5
5is atop plan view show ng an arrangenent of an el ectrode pattern of a
-SAW devi ce- 10C according to the third enbodi nent of the present invention.
In Fig. 5, parts identical with those of Fpg. 1 in the first enbodi nent are
desi gnated by identical 20 reference nunerals and the detail ed description
is abbreviated for the sake of brevity. Fig. 5 of the third enbodiment is
different fromFig. 1 of the first enbodinent in that in Fig. 5, the

reflector 3 is fornmed Mha Spandelelide RO isf ahectgicabhy GRPORSESY (o

t he conb-shaped el ectrode 25 2. Meanwhile, Fig. 5 shows an arrangenent of

the third ° ma@3uPECtaped 3 erNpdiwent gehesnidcal E&Lﬁgﬁ)rlﬂ‘f)q’ﬁaeﬁ@gara_t%s

illustrate relative ratio of respective di mensions. nb-'shaped

el ectrode 2 gAgtL fh 6 @i )2Clap! nfo P RISCkNiA MRl A TTGAILY BRAf g B I

the first 5 enbodi nent, while the conb-shaped el ectrode refl ector

qo Phe Shect pisadlal et A et CA0h RERRL of 1iTHS] SPIARCIRe t TN |

devi ce 10C and an el ectronic conponen re mnu
% ortrﬂeed by

same nmamgner as ﬁm@&afliirosttrﬁrﬁboﬂmﬁnéf A‘?-égﬁ&- ﬁ? B Il /et

the nmeander line is electrically connected to the conb-shapéﬁéelec rode 2
rSaecres, TRERE N AT.AF o BPGRIRSENA Bu0G, Bbd Bhtus il oo
b o SR ) TEAMEI A 85 LoD EUdE BRIk U5l
connect i ny ¢ P ou” oFabtsPafis: PR 81 b B rAT, EF ) ERt Bt oo R RS P ihe
o ezoel ect i to b EeT iR §- SR 8 RS 8 At UL oot Bl f b et
| naer 18, LB Bt %30, B B81RH o AT BLUBEE BRAFET Shhor
metals or alloys may also be used, in. accordance with
purposes; as materials of the metallic thin films formed by
sputtering. At least one metall.ic thin film, namely, a
plurality of the metallic thin films may be laminated on one
15._ another in accordance with the pur.poses and order of
lamination of the .metallic thin films may be changed ‘in
accordance with the purposes.
Then, a resist is coéted on the metallic thin film
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.



Nanely, since the reflector 19 formed by the 25 neander line is
electrically connected to the conb-shaped 31 22 DEC 2004 el ect r2ctiSER, 2004
t he conb-khaped el ectrode 2 and the reflector 3 are set in a substantially
-open state-in the high-frequency band so as to not only elimnate

mal functi ons but enlarge an electrically c2nnected comon base, so that
potential 5 difference produced at respective portions is | essened and

t hus, occurrence of electrostatic discharge, etc. can be restrained.
Therefore, in conmparison with the first enbodi ment, such effects that the

excel l ent SAW devi ce 1Aft@C cre beeshabhih gamreset urresls artee oht ai @b v &d
whi ch potential difference produced at respective portions including the

conb- shaped ¢leadst odis 2 coaltddie oafl egeor el§cepndbe begsenad hydiher
br eakdown of the device and deterioration of characteristics due to

el ectrostati @xybodusehps greforied Wiehaaesd p penatigdt dHoOWH)hbgTRedkRpt)

Hereinafter, Clains 16 to 20 of the present invention are descri bed by

utilizing a fouddsieadpdpmiYo b dieBr agrat rovyen! ggtstugﬁegﬁegﬁégv\t, e

pl an view showi ng an 20 arrangenent of an electro

10D 20c% ol o bed T puit fo SR (P! r@lsishe 18! SE0RILBERN bYY aRinG % 7

is a top plan view show ng an arrangenent of a pluralit

patterns of @Qve&)ﬁﬂﬁ@EdaBBa%aW@fserén%a@ﬁ‘b%)tFi &éﬁv%ﬁﬁ%gﬁ%r i ew

showi ng an 25 el ectronic conponent 40D in which the ice 32

22 DEC 2004 sesdtednl Bfa HRGEGR) P&?en’fggecﬁ thtél%éﬂ%rrahiﬁg%qgilﬁgxpihiﬁ

different fromFig. 1 of the first enbodinent in that i. cl ng

lines 28 arefnrnqvidifedAgn otrhgttg%]emxeé eEL T ir6 rRHO! r%}? et ei?ﬂ:got ge dsé%o%d?ﬁale’htce

10D. Meanwhi I e) Fi gs. to ow an arrangenent urth e

3f2§gf Lﬁg{'%&ﬁgrg‘?@é (Rbt! ShEWAF S "853 Vo PRt O ¥p S SRR MR of Al
10 on the input terminal electrode 4b and thé output terminal

electrode 5b and the remaining resist is removed.
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
15 desired metallic thin film has beeﬁ formed, the desired
electrode pattern is formed on the metallic thin film af 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 electro.des 6a and 6b in the

electrode pattern employed in the first embodiment is in the

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



_A piezoelectric substance generates electric charge by pyroelectric
property.upon application of heat or 10 strain thereto. In the 2 2 DEC 2004
pi ezoel eckric substance, if electric charge varies locally, potenti al
-difference-is produced so as to induce electrostatic discharge, thereby
resulting in breakdown of a device or det2Rioration 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 potenti al
identical ambtcé esnpgessible so as to acquire bal ance of the potential in
the SAWdevi ce 10D, the present invention has. 20 found that it is
effective to provide [Suwbserpdantky partie orseasrown el goaspposntol 400 s
circuit pattern of the SAWdevice 10D. Nanely, in the electrode pattern of
the SAW devigess dRD lefd tthe usiesgrthe thery iobitaihkel AW éVites BAar &ig.
provi ded on the piezoelectric substrate 1 and inside the 25 dicing |ines

28, the coniy shaped ekectdnde 2Ziand afpahle Ok|lectrorric?2cbhip 30@h B340ire
reflectors 3 are disposed at opposite sides of the conb shaped el ectrode 2

closel s to @mpeegdaL Ahdli SPON ofeQica swAace gaves ganadased o 6@ bhe
conb-shaped el ectiode 2 such that the conb-shaped el ectrode 2 and the

reflectors 31pA&r qssitieogpdrd dawilche @il isaiy belRpt rodes |63 giddob 1 Ine
auxiliary electrodes 6a and 6b are used as ground el ectrodes. I n each SAW

device 10D, jshg piedlbahYe s EEtd e 160 390,60 AN En d SPIRSAG oRPSTBM p4 |y

equi val ently, for exanple, substantially symretrically wth 10 respect to a

point and supslAM} HAY 'SYETS rgcgblﬁ@iﬂéehg%ﬁlﬁigﬁt to a plane so as not to

deviate fromeach other. In addition, e input termnal |ead-out

el ectrode 4a and the bp}l]gl-iblgprnggt1grtmtaeagi Bgl %b?&dgf““fh &l Bl qgef.gamé;/@i ch

are connected to the conb-shap ectrode re 15 nade substantia

teg;‘?r! an 2{ ?ﬁ% rl(’)\‘i'd%' ?b%@mgégﬁé‘f | {188 Mo Ry eheshibgde dR. ang fbs, oHh BUls AW

device 10A formed with the bump 11 is provided on the

base member 9 having the lead-out electrode 13 and thel
terminal electrode 14 preHhﬂnarHy 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 s

obtained.

In addition to the above described method of

25 manufacturing the electronic component 40A, another



.are connected to the input term nal |ead-out electrode 4a and the oQt2DEC 2004
term nal -\l ead-out el ectrode 5a, respectively are provided so as to confront
each oth\} and are made 20 substantially equal in area. Furthernore, the
-reflector 3 and the auxiliary el ectrodes 6a and 6b are set in an
electrically open state so as to have an 2Bectrode arrangenment in which the
conb-shaped el ectrodes 2 are connected to each other. by the beltlike

el ectrode 18. 25 Meanwhile, since the input term nal | ead-out 22 DEC 2004
34 el ectrode 4a and the output term nal |ead-out electrode 5a confront each-
other so as methawk afeubseaampléy iwiard i dabndirg andayhebenputsddr na sal

el ectrode 4b and the output term nal electrode 5b confront each other so as
to have a 5 rsabssamriyal for i teowntialg amerd ballancer obraenayatfet eal antertiag
charge can be readily acquired and thus, potential can be nade uniform

ef fectivel y.cdioveieing f@olexdmn @xdigllese £ eper orsd cagneheb® dri@m ged

so as to confront each other due. to layout of the el ectrode pattern, the
sane effect meamPetrhpge of the case in which the el ectrodes confront each

ot her can begai ned whent he el ectrodesare di sposed asequi val entl yas

possi blgby maki ngt he allecd i @Pass Ubshantodh p¥syVSHRAL ri\ﬁ%“\i/'i‘réigsc?i_ﬁﬁﬁtiﬁgé
e

line or substantially symretrical with respect to' a point.

auxi | i ary eleinHdes ridirifdcaih anfcrBals easa Ml 4le AS 88 " eWritasi WnPetet s
for mnimzing the inpedance and uniform zing potential. The auxiliary

el ectrodes A edtdotie ate @l%oabérﬁdé/dditpfe%%t érﬁgmth'%{r'éf'oir'é‘?sééhtﬁ‘é skhe

auxiliary el ectrodes 6a and 6b have different wdths locally 20 and have an

expanse in %@ﬁdiﬁb”sneﬁb'mﬁtyhe COMP- ?t‘?épe&'tl'géﬁcrhgﬁg@, Zgﬁ‘“%éé‘é’ Tﬁfr%‘?ﬁtor

3 are surrounded by the auxilfary electrodes 6a an he auxrliar

_ielneic:nro odes G dddcBll @t Rh Y d5F WiAR G NBolthg ' Renafds e BRI er

10 electrode held in contact with the bump, the electrodes may

be separated fron]_éach other, thus resulting in drop  of
bonding reliability contrarily.

| The presentfnvenﬁon has found that when the

metaHicthiann1isformed by deposition, strain at the time

15 of bump bonding, electrical corrosion and corrosion at the

time of cutting are less Hkély to be produced than

sputtering. This reason s conﬂdered that sputtering

merely piles metallic particles on one another physically,

while in deposnién, formation of a thin film having

20 orientation identical with crystalline orientation strengthens

coupling between metallic particles. Therefore, if at least

an uppermost layer of the electrode brought into contaét

with the bump is formed by deposition at the ti.me of bump

bonding, reliability of bonding is raised by restraining

25 occurrence of strain due to bonding and electrical corrosion



.25 between lines and in a plane than the thin |ines, so that 1 22 DEC
2004 35 potential produced by storage of electric charge generated 59 DEC 2004
pyroel ectric property of the piezoelectric substrate 1 can be nade uniform
-rapidly in-a wider region than the thin lines. 5 Meanwhile, since the
auxiliary electrodes 6a and 6b are connect®l to the ground of the external
circuit such as the substrate 1 having the SAW devi ce 10D nounted thereon

so as to be .used as ground el ectrodes of the SAWdevice 10D, the auxiliary
el ectrodes 6a and 6b can act as 10 grounds electrically common with a

ground of a Haegdp boredited ketweaidn cidfehahtcmangs sotapotantried tredn die
made nore rapidly and nore uniformy and thus, influence of electric charge

generated byThyr osletalic phoperfiimoffdiaen ebgel detpdsitbabstiase de iy be
| essened. 15 Potential difference of the SAWdevice 10D is produced by

el ectric chabgedjeermtepeby myledliest td ctips opan y @fhdMemdl €206t esh fiiet
substrate 1 upon application of heat or strain thereto. In an ordinary

state of manmetalurendelte@indforeharige d&sioibOenR{aded drcablry duhni
generated 20 fromthe SAWdevice 10D as a wholwg.' General 'y, in SA%chglvel’ces,

i nput agd ouhpuin iBluaat &PdeR Mon ben COAPRE Y |y bunps, etc. have |argest
areas and a largest electric charge is generated fromthe input and out put

el ectrodes. Meanwhil e, M ggwISi1and h e a0ae 2B ~Of ;

devi ce 10D schematically ang/rggér'lotmielsl g\sé‘tntrﬂgt eéﬂf 1 gggﬁcﬁfooﬂbgglﬁéw
relative ratiyphexh shzed i iz t; el - o ekef ' IR}
el ectrode portion havi ngdjials&ﬁg?gtégﬁpzilrsgzgsz@{%gsggﬁbﬁé%i g“f# c(—:-)tfn edpgt a

por ti on_whi cbf SUHEURS A r bRt HARAIQRET 4B | BEIHAAIO {1 Cots Sapsth 5

el ectrode 2 and the reflector 3 so as to have e input term r'ode

ggugpgzggebgwfﬁﬁgrﬂg} gg' tFe St OB PO @' £bti &8 piIPRLCPILEE “ATa B2

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 auxiliafy
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 méy be fixed
or variable.

Since the comb-shaped electrode 2 of the thus

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



_generated electric charge efficiently and occurrence of el ectrostﬁid‘fc 2004
di scharg etc, can be restrained. 10 . Meanwhile, in order to prevent
damage t o a device due to electrostatic discharge, there are, for exanple,
-a method in which a. narrow interval portion is prelimnarily provided
bet ween nei ghboring el ectrodes and perforng5 upon storage of electric
charge to sone extent, 15 electrostatic discharge partially in such a range
as to prevent danage to the device and a nethod in which nonuniformty
itself of potential causing static electricity is restrained. In the nethod
in which el eterosireli tedidsoher gdeictr paef araredhparhpalt! vermieat rd i@ stirgehar ge
is repeated upon 20 storage of electric charge and thus, it is difficult to
obtain a stade st eoutpatwherminal tbad®iiode|dlct¢d BanuRheordi fyut
itself of potential is restrained, electric charge generated fromthe
pi ezoel ectri tesolistalat @ |dtsonel nBde agnini fips m begdliky by|peerbdeng {de
at

common el ectrode 25 portion having as |large the area as possible, so th

37 22 DEC 20@bmoebening! itheequebmieds Rag dduselsbersause of elerddesbalic
di scharge can be renoved perpetually. Therefore, in order to restrain

el ectrog ati ehrgbpddetics of Y esAegldwme e q PACKEN 1 %ﬁbraosﬁﬁﬁééﬁié
e

di scharge by providing the common el ectrode portion having as large t

area as possigy\eahBeo rel%tﬁ@?@gfgotrgﬁaﬁtﬂi%tge ?Bp%lr POf Ahiad! t ytr'[s%e

conb- shaped el ectrode Z) the ref and e auxifiary electrodes

and 6b than tapaugavgLaectyr®at at 'glgaerieE?haggﬁCQn ﬁ)gwﬂi%tealibéé r&?a r{iglt{‘ihé;?

the interval between the electro bm t he above, esir

the nunber OdeitM'leSiSWV@fdbhﬁc%uﬁid}\agér?'t%t HP%S%ug%oa’M Gabale/%fgﬁzq‘%ié" Ly

smal |l er. However, even in case the el rodes shoul be di vi

| ayout of ex ‘?'éﬂ%ih%rrf‘l"ﬂald@rélcﬁ h‘c’:o%'&‘?rn‘?‘ﬁ?@l LRl 18d r&gncfglég%s;%& %e[c.acan

uni form zed efficiently  an currence of ectrostatrc disch ; .
e SRSy R 0RERENS obyt o REERRY LRI HERTIBY I 19
et e T ICH BN 30 SELOR PN AL BN ET 1R A1 AN A T, o
b 1 B o TRl L SRR BT RS B oS RaliRhOEs I °
each other 23 aad argShpd 'f%irrecguc%itnegd, N REHE EohsPe g%e,edqucielveaclter%tclg \
2 and the reflector 3 are surrounded by the auxiliary
15 electrodes 6a and 6lb which are electrically independent of
each other and have different widths locally and the
uppermost layer of the électrode 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



.22 DEC 2004 38 so as to be well balanced as a whole, a location where a
| arge quantity of electric charge is stored locally can be elimn teg and
t hus, pofEntiaI can be nmade nore uniform Since the auxiliary elegé} festa
-and 6b are-5 di sposed equivalently so, as to be well bal anced as a whol e,

el ectric charge generated in the SAWdevi cB610D can be uniform zed even
when the reflector 3 is in an electrically open state relative to the
auxiliary electrodes 6a and 6b or the dicing lines 28 and the reflector 3
are in an electrically 1,0 open state, so that Focal potential difference

does not occwhandctetitatscsbdeaktiovel exdtridstaticeayisachargded ertinas atk ®na pé

el ectrical characteristics can be elimnated. Meanwhile, by cutting the
substrate 1 alongntdtedli cing lines 28, positioning for cutting can be
performed 15 easily. By providing the electrically short-circuited dicing
lines 28 at Frsooberd penbpirtngknpprtion of the SAWdevice 10D, generated

el ectric charge can be uniform zed effectively. Meanwhile, the sane effects

can be achi eved 20 evem@/@gmnafmﬂr atﬂgym%f_ getygy of t@ﬁdcorr@_-qlaapqag are
el ectrode 2 and/or the reflector 3 are provided. The SAW devi ce 10D of the

s (e SRS Ry SRUNEMGER, KA, R U At Y et
pi ezoel ectri gnaunstioai.e 1 wage ofy Lida03 ofppheplibike. viBeN. showing an
arrangement of an electrode pattern of a SAW device 10B
according to the second embodiment of the present
invention. In Fig. 4, parts identical with those of Fig. 1 in
10 the first embodiment are designated by identical reference
numerals and the detailed descfiption is abbreviated for the
‘sake of brevity. Meanwhile, Fig. 4 shows an arrangement
of the _second embo.diment' schematically and does not
illustrate relative ratio of respective dimensions.
156 Fig. 4 of the second embodiment is different from
Fig. 1 of the first embodiment in that in Fig. 4, the reflector
3 is electrically connected to the auxiliary electrodes 6a
and 6b by a plurality of beltlike electrodes 17 and the three
comb-shaped electrodes 2 are provided for each of input
20 and output terminéls_ such that the two comb-shaped
electrodes 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 by a beltlike electrode

25 20.



21 39 22 DEC 2004 a netallic thin filmof A -Sc-Cu or Ti is fornmed on the
metallic~thin filmof Ti by using a sputtering apparatus (not shown), In
addition\-to Al -Sc-Cu and Ti, other nmetals or alloys may al so be. usezj,2 PeC 2004
-accor.dance- with purposes, as 5 materials of the nmetallic thin filnms forned
by sputtering. At |east one netallic thinZ7lm nanely, a plurality of the
nmetallic thin filnms may be | am nated on one another in accordance with the
pur poses and order of lam nation of the netallic thin filnms nmay be changed
in accordance with the 10 purposes. Then, a resist is coated on the

metal lic thin filmandNexpasyr,ein $heeffratneeh b 8hma st eperrfeict shoavi)s by
setting a desired photonmask to the resist. Subsequently, an exposed portion

of the resisini anlevelepadchylwsiomwen 15taleyelrephnyepirar ative (8akifiRaYn)
and an unnecessary portion of the resist is renoved. Furthernore) a desired

el ectrode pattectrodetoBedann tie. meOd ltine thimef i hand, WA fEed sB¥ond
et chi ng apparatus (not shown) or the like. After the remaining resist has.

been renovedenPotémisnt] Thapad Gt TsH 8P el SSld QYR AL erth A0 fle@N@r 3
exposure is performed with a stepper (not shown) by setting a desired

phot omagk toahle tiesi sduxFiAsgaueridiyo Pds e’SDéDSQ%dJO’BtU;ioger él@ctrr?ééﬂb/yi 25

devel oped by using a devel opi hg apparatus (not shown) and an unnecessa

portion of thenMsteddi Sof eHREEda nHBIBafh 6r g @ ihi, C J¢hi 2
DEC 2004 filmof Al or the I|ike ig for rredﬁgy uspﬁpﬂhgngi ttirhoen ggdgﬁgt%us

(not shown) gpsefrd@ekornya q@%haeo%{)i_lmmf &f PQEﬁie’?ﬂ‘ét 4RlEM 8alyy

el ectrode 4b and the output term nal ectrode and the reaining resist

s remved. §okicaddidBom e hie dIBRUYoEEMLRA oS [ BB AR R e ol put

term nal el ectrode 5b, the deposit may al so

necessary onpih@fabenrbans iy s?ﬁ@'n‘?ap%&q'eia’%pglégt g%%tdhcg@gﬁu%ﬁti'ary

el ectrode 4a, the output termnal Tead-ou ctr

;8die|t ieggr?get ﬁesgggiéchﬁggﬁgg“di 3iAcENIRe oMb AT eyEaWEl I Fde' D and
the reflector 3 are electrically connected to the auxiliary
electrodes 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 reflector 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



.met hodof forming the desiredel ectrode pattern, anothernethod, for exanple,
may beerpl oyed in whichafter adesiredmetallic thin film hasbeen f o 2eBEC 2004
t hedesired 15 el ectrode pattern is formed on the netallic thin filmat a
-tinme by using a dry etching apparatus (not shown). Then, by using a dicing
apparatus (not shown) or the like, the thid8obtained article is cut along
the dicing lines 28 into a plurality of the SAW, devices 1 OD. 20

Meanwhi | e) supposing that "~" 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 tver gdn gpatedn edetoiedecharglee ¢anstbenbodf oemtizes iovehea
range of Al4 to 100A but may be in other ranges than the 25 above range.

v 1 41 22 DERided4 sBdseguenaby tot heqebéide opiotecdibnentin 4@kididiaasemty ed
by ‘usi ng the thus obtai ned SAWdevice 10D as shown in Fig. 8. In the sane

manner as Fi gondettiagelthat comb -cdrapeadnt 400 of eFRgand ithel ndéie @t dasge
menber 5 9, the SAWdevice 10D, the bunp 11, the pad 12, the | eadout

el ectrode 13{ot Had emnidwl edleaxtrodds,l4)mpledsacer taranéd heebansk 89 in
menber 16. The bunp 11 nmade of gold or the like is formed on the pad 12 of

the SAW6devi cenifBrigbanwithiea SAVEOt rdewiige forams with the bunmp 11 is
provi ded on the base nenber 9 having the |l ead-out electrode 13 and the

termnal electrode 14 mMehhWwhAWE,|y efedctdat ?benédrm bly corgiediti@ally
contact with the |ead-out electrode 13, so that the bunmp 11 i s bonded t'o

the | ead-out cehnerd ¢ty 1B Y ethe td F 3508 h ¢y ExPliatrPeeld K& 5P 356 b0 PR

nmounted thereon. Thereafter, by using a sealing appafratus (not shown), the

base nenber 8ph@wirhdaldid AW n%%l o sl %‘fdtﬁaee?%?ﬁo&é B%c’t‘{égw.solf the

prelimnarily the bond| ng me 16 such as solder are provid as

cause the bogelBer P8eRemMaipd6Ib0 N aifrorhf ARSe MEERERt R AN ARE fbeeat ed

and seal ed, so that the el ect roni ¢ conponent 40D i"s obtai ned dition

ngt hggg?ﬁ\éfcé@m‘ébﬁ@é Bet ho@ o ;r@aﬁfn%fé UkhRO iR tPbefd § ORizly GEPARY -
or planar and the number of the electrodes may be arbitrary.
However, it is more _effe‘c.tive 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 porfion
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 ‘



25 nethod, for exanple, wire bonding may be used as 22 DEC 2004 %
necessary for connection to an external termnal and gold or brazi ng f?ﬁcl 404
metal cont ai ni ng gold, for exanple, nay be used as the bondi ng nenber 16.
-Meanwhil e)-in conparison with wire bonding, 5 bunp bonding can increase
area of its contact with the electrode to2% bonded thereto and therefore,
can rai se bonding reliability. On the other hand, in case strain produced
at the time of bunp bonding remains at the el ectrode held in contact with
the bunp, the electrodes may 10 be separated from each other, thus

resul ting ircamspodt ebdeinadeel sabithaty thent ganidnatetheepeebdat dhaegei on
has found that when the nmetallic thin filmis forned by deposition, strain
at the tine ednbive bonth hyizeldecdvecala owidesi aneands corrsosticone gu alhze 15
time of cutting are less likely to be produced than sputtering. This reason

i s consider gelotdatiaslput e nog,nBlirke finfesenetealdf ppbehtidledwon tmethe
anot her physically, while in deposition, formation of a thin film having

orientation gedaetriatald Wweldictrigstathbrge awamnbal i s séhedt herth &) cwphi ng
between netallic particles. Therefore, if at |east an uppernost |ayer of

the el et r odeffleratgghth d tntth ecoakaetl | eht NS lepids flaBredaby kepsknipilon at
the time of bunp bonding, reliability of bonding is raised by restraining

Sond v e e P abe g e B, i careskan iz e oo
device and deterioration of characteristics due to
electrostatic discharge or the like are eliminated.

Meanwhile, in Fig. 4, "21a" denotes a ground
10 terminal lead-out electrode and "21b" den.otes 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
15 embodiment of the present invention. Fig. 5 is a top plan
view showing ah 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
20 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
énd is electrically connected to the comb-shaped electrode

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



.22 DEC 2004 43 The netallic thin filmformed by deposition has bett;&

bondi ng property relative to the bunp when nade of softer netal and DEC 2004
thereforée, is desirably made of, for exanple, alum num or alum num copper
-alloy. 5 Meanwhile, the sane effects can be obtained when an additi onal

| ayer is formed on-the uppernost |ayer of 3he el ectrode brought into
contact with the bunp. Meanwhile, if the electrode is fornmed by piling

pi eces nade of not |ess than one netal, for exanple, A, Ti) Cu, O and 10
Ni or alloy of these netals; respectively) wthstand power is raised. Thus,
i f the upperevskodag@nbischerebéitaldge arsd f doessl Oatailpiisérafe prebasveade
of a plurality of the nmetals, respectively, it is possible to obtain an

el ectrode i nratiochfomzspeettecofimemsionstrain is restrai ned and wit hst and
15 power is raised. Meanwhile, in the fourth enbodi nent, the auxiliary

el ectrodes 6a and 6b aNeam@lyt ithteo comnipeshapesd betlerdyolde spl igndntheany
plural portions. The bunp may be fornmed at other |ocations than that

i ndi cat ed i nréfie dtour 8h a2@ edodnmem .e \Watrhcaflyt o del stake imphte tférst nal
| ead- out el ectrode and output term nal |ead-out electrode 4a and 5a nay be
fixed o6 varesthediSiewt hehiter thealcowib tdteapbds @k @irtate SAWgedi ¢gelOD,
for exanple, the input term nal |ead-out 25 el ectrode 4a, the output

termnal |eagefietictelred rade Hedthécally4c@Rnldeiedd0doi mUEht @thigral |n
el ectrode 4b, the output term nal electrode 5b and the beltlike el ectrode

18 are not cerheet e@dpethe, dtrenosiiwesdagickherbel herdr Bal Sefé€tronic
electrically dependent of the dicing |ines 28, so that electrical

characteristgagmpbneihed4 SRV ¢evigce JPDa¢an hebef seehipdd asuied me
electrically connecting the termnals to a necessary el ectrode. Nanely,

since el ectrifahnehasactiesistsce b ddaneiW devi ce 10D can be measured in a
wafer state prelimnarily, the electronic conponent 40D can be 10 assenbl ed

by using only conforning Rigi cbesaafep| SHRSEWEN o PHEESEYDYhECHEEhIMEL -
characteristics prior to dicing of the wafer into a pl urahty of the SAW

devices 10D 1ihs agcelaaefid iy cb it fé 6@ Mo Ithe o fib Ahaped e dtrBld he

foregoing, since inside the dicing |1 nes 28, e co shaped el ectrode 2

and the ref'9chAid 3ighfIsuinousded By AR <ML bLAIK TR (0IER FR BYL OP

whi ch are el ectrical Py 1 ndependent of each other an ave rent w dt hs
the bump at Toadtr G B RoEs. oS E E b F P BB EHAg ret '
ot ent ral profuaed By eneostall SEbE.any: o PedafiES, T hR o elilden, .
ol cotrdes | U aFE8eaRT oL B £ Xnn BT SL JRhE L or R R BV e S
restrained, gn gpen state relative to the comb-shaped electrode 2.

Meanwhile, since a common electrode portion can
be enlarged by electrically connecting the comb-shabed
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 ‘



22 DE C 2004 45 withstand power is raised and breakdown of the deviqﬁ ?ﬁ%'ﬂmk
deteriorati.on of characteristics due to electrostatic discharge or t %
.like ar3 elimnated. (Fifth enbodinent) 5 Fig. 9 is a top plan view
-showi ng an-arrangenment of an el ectrode pattern of a SAWdevi ce 10E
according to a fifth enbodi ment of the predtnt invention. In Fig. 9, parts
identical with those of Fig. 6 in the fourth enbodi nent are desi gnated by

i dentical reference nunerals and the detailed 10 description is abbreviated
for the sake of brevity. Meanwhile) Fig. 9 shows an arrangenent of the
fifth embodi AeACteedend: i bae| goank-sbhapamteiddraidat?2 anldatheereéte ot mf
respective dinmensions. Fig. 9 of the fifth enbodinment is different from 15
Fig. 6 of thd aoarshtambadsmirstamtiahht dpekri gtate ihheheehightfreuendyn an
electrically open, state relative to the auxiliary electrodes 6a and 6b and

the three coblzrshapedasl dot mmteo Rl areliprigd tdednbofu aretiv®é buRueradge
output termnals such that the two conb-shaped el ectrodes 2 20 di sposed at

opposite endarofeltewtridatly coshnsharell e€batmiorfiesad 1ots@Niyatr goteniest ed
to each other by the beltlike electrode 18 but are each connected to each

of the &uxi| Hafferelrecs rpred u@me @ndt e eheetiveapbytidn s he hekikldded and
el ectrode 20. 25 Nanely, in the fourth enbodi nent, the conb 22 DEC 2004

46 shaped el teusodectusrdmcen f eglé &l ddatoper sl £rg el abitke tad hge
auxiliary electrodes 6a and 6b, while in the fifth enbodi nent, the three
conb- shaped ebectdigreg. 2 are provided for each of input and out put
termnals such that 5 the two conb-shaped el ectrodes 2 di sposed at opposite

ends of the three conbTshaned @ ectrigdes c%rﬁ?tar‘?gb% arewgfﬁch qﬂrénectﬁgsef 0

each of the auxiliary electrodes 6a and 6b efectrically by the beltli

el ectrode 20ghyh o@difhEQNESE t t t | L bis K cty 8.
The 10 SAW dgyi cg 1lg1E gg’deﬁﬁegl eﬂf‘r:egcﬁ:%cqct{ﬁpoﬁi%t Qﬁ‘é@é%‘é %ﬁb\grtge%%el
manuf aqur ed1oe t e SagR MBIAR AR, fOLNI L £TRAY TERE ATHERP 1] Ol Hilh
above points. In Fig. 9, sinc correspondl ng one of the conbshape

el ectrodes 2pige@itpsfri GWfEYegwieE??%d@c@ﬁCh %{) tpgsé%pcﬁw-bl | gy

el ectrodes 6a and 6b by the b el ectrode and ural i tyé/B o0& s

oy the port; FREASHR) 14 gk 2 M BpRF I3kl SRR Pl BRI,
pEi - T O R LU ST e R
ZﬁdaGg’_hm e gutbridfattodf’ BreCtdRaFa ctBFILR9 th§2UL ! A eBiFSLESERS 62
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
plu-rélity of the electrode patterns of Fig. 6 fo.rmed on a

wafer. Meanwhile, Fig. 8 is a sectional view showing an

25 electronic component 40D in which the SAW device 10D is |



_Nanely) since the two conb-shaped el ectrodes 2 di sposed at the opgquks 2004
ends of the three conb-shaped 25 el ectrodes 2 are connected to th

auxiliary el ectrodes 6a ° 22 D E C 2004 47 and 6b by the beltlike

-el ectrodes- 20, the wi der electrodes can be used as a common el ectrode; so
that the generated electric charge can be3@niform zed over a w der area

i ncl udi ng the conb-shaped el ectrodes 2 so as to equalize 5 potential. In
addi tion) by connecting the conb-shaped el ectrodes 2 to the auxiliary

el ectrodes 6a and 6b by the wi de el ectrodes, inpedance can be |essened in
conpari son Waalesw ifl acpadsd e, opbn state, so that electrostatic discharge
is least likely to happen. 10 Meanwhile, effects gained by electrically
connecting the conb-shajged Gelaefcthedds W thoethieodirie naris eliéfd redlesré6an and
6b vary according to design of the electrode pattern. If the el ectrodes
capabl e of unidg.ofnmofi tiye plirehte mb ocdimEn tconndeaednafigove| riedagceind e 15
el ectrodes may be linear or planar and the nunber of the el ectrodes may be

arbitrary. HBwyes pidvidedoon tiéesiéxeoelbatricheudsichtedesonrtd edasAyabl y
pl anar and the nunber of the electrodes is large. Meanwhile) in case the

conb- shiped dderde oo 2 Rbeahavigllect Fijgal | § cormesh 84 tah tAEr Ayl @RY
el ectrodes 6a and 6b by lines) it is not preferable that a high-1npedance

portion is pfesent i flolhth casmiro @f meHneslcdhympraibal1yHeas idoés not
desirable that the line width is constant or becones snuall er towards an

outer periphenaltradet FetatiGRNeadid Yof rBspedlgiblnidled s ect rode pattern,
since the dicing lines are
A piezoelectric substance generates electric
charge by pyroelecuﬁc property upon application of heat or
10 strain thereto. In the piezoelectric substance, if electric
chérge 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 potenﬁalidenﬁbal as rapidly as
possible by eliminating the produced potehﬂa|diﬁerenceﬁ
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
.1OD of the present invention, the dicing lines 28 are

provided on the piezoelectric substrate 1 and inside the

25 dicing lines 28, the comb-shapedeﬂecnode'2 and a pair of‘



22 DEC 2004 48 made thinnest, it is desirable that the lines for gan&gg;@ﬂg
t he conbwshaped electrodes 2 to the auxiliary el ectrodes 6a and 6D "a

| 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 including
t he conbshaped el ectrodes 2 can be used as3® common el ectrode) the
generated electric charge can be uniform zed 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

characteri stites rchfdethoebeBtaoet@tégﬁodie@mrQFprsiItbesidigg afehad ige ma-ed.
In Fig. 9, "31 a" denotes a ground | ead-out electrode and "31 b" denotes a

ground el ectshdg.edSe (st kitdd enpodioeelly fbda pPobadatioh Riide dtisy Yfow ng
an arrangenent of an el ectrode pattern of a SAWdevice 10F according to a

sixth embodi surtacé Wy o geerdrdtd@iidi- the BodnblSnatpsdseldentags! owi th
those of Fig. 6 in the fourth 20 enbodi nent are designhated by identica

reference nugmedl ShamdtH dec 8 Bis e pias & iddtrod o @R&emét'ﬁéflfe‘?ftotr*%GBSE‘ke

of brevity. Meanwhile, Fig. 10 shows an arrangenent of t si xt h empbodi ment

schemat gcal | yrangly foesna@dd | i [ [ f chive _
di nensi ons. 2r5 Fiug. 10nof c%hﬂe)L glﬁg ?Lgxn%g%f\}neé’nlfec{t?B%#’&%ﬁrﬁ’?r%% 22 DEC

2004 49 Fig. 6 of the T tiyugnbadymeibcifobdl dd Bhar df: ghle yetheaior 3

isin an electrically open state rélative to the auxiliary el ectrodes

AN oo put “Shean e aRaeRes o) | LAl Satke dIKdIoth BT 1RaCH, S IR

and output 5 termnals suc at conb- shaped el ectrodeés sed
et L S A L SO L LTI
L6 Cron h BRI ST R 0, MR PRSIl T BB I
connecigd todbigeditcivg Linggiqf Bh@elddd Efantially symmetrically. with
respect to a plane so as not to deviate from each other. In
addition, t_he beltlike'.input terminal lead-out electrode 4a
and the beltlike output.terminal lead-out electrode 6&a,
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 thé output terminal lead-out electrode 5a, respéctively
are provided so as to confront each other and are made
20 substantially 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 Iead-out‘



_electrodes 22. Nanely, in the fourth enbodinent, the reflector 3 iss) bgcaqp‘
electricglly open state relative to the auxiliary 15 el ectrodes 6a and 6D,
while in’the sixth enbodi ment, the three conb-shaped el ectrodes 2 are
-provided for each of. input and output term nals such that the two

conb- shaped el ectrodes 2 di sposed at oppog4e ends of the three conb shaped
el ectrodes 2 not only are each connected to each of 20 the auxiliary

el ectrodes 6a and 6b electrically by the beltlike el ectrode 20 but are
connected to each other by the beltlike electrode 18 and the dicing |lines

28 are el ecteleattoydeodrecired tiwet batputi téanynal eidd @dest 6| @8t e by gt he
beltlike el ectrodes 22. The SAWdevi ce 10F and an 25 el ectroni c conponent

40F (Fig. 8)candromiubadiiiiethén ddeas t&0 33 eDEC ARP¢t SR IMPNES i 4 1he
fourth enbodi ment except for the above. points. In Fig. 10, since the

dicing linesa28zarengl el iiGad by f@ﬂﬂ?ﬁé?de‘iecw@dﬁuw I ahy efpst 6%%%#26‘

and 6b 5 by the beltlike electrodes 22, electric charge generated in't

pi ezoel ectri go sHbgGN aéﬁeétl‘@ﬂ'f)?@b‘”ﬂér‘?fm r?tegesagg gm’eglﬁgn%\lsertot Efacve a

el ectrodes including the auxiliary electrod _ t he I'Ng
ar o ol gt i oy e g R S A8 ; Bhed Lo LA Sr b5 PR =
Son betucede HETHRE S, IR LA HESHRET ARELMLED BTG BabTER 2
1 S, c2oRl £G4 A BURH TeHE clpya 720 HEWBY BT, AT QLR B ot BLeR
and 6b by re ee e dPReeRidl HethlaREIe d2aboas Tackibat ShY SRR OB T
kel y to hagss TENafiTt & ahrea S metTaLs Peam o f iatng & e
gle(s:: 3219} nfﬁ%@%ﬁ%&éﬂﬁtﬁ%?{:'@%ﬁe{#i r]e:cvev tirc?\det?\ eeae?engtreobdggr eSh roorr(ljg ngatc%
other can be gained when the electrodes are disposed as
‘equivalently as possible by making the electrodes
substantially synunetnbal with respect to a Hne or
substantially symmetrical with respect to a _poi.nt.

15 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

20 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

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



.25 the el ectrodes capable of uniform zing potential can be 22 DEC 2004 51
connectedq at | ow i npedance, the el ectrodes nay be |linear or planar2 amEct boas
nunber of! the el ectrodes may be arbitrary. However, it is nore effective
-that the electrodes are desirably planar and the nunber of the el ectrodes
is large. 5 Meanwhile, in case the dicing3%nes 28 are electrically
connected to the auxiliary electrodes 6a and 6b by lines, it is'" not
preferable that a high-inpedance portion is present in the course of
connection paths. Hence, it is desirable that the line. w dth becones

smal | er towapdsearnidl poutcncper iphes adr 96t bPne | SeNgeakhwrge geaegatet t he
el ectrode pattern, since the dicing lines 28 are nade thinnest, it is

desirabl e thay pheokisesricop ropeest iofott 8ep b £bB8YskitFies sed dt9attBe1 can
auxiliary electrodes 6a and 6b are at least as thin as or thicker than the

di cing |inesb@8maderhenefoxrm, riapienypani Nwith tr'é? ioQHT {Ha ATRAY MBIy
since the three conb-shaped el ectrodés 2 are provided such that the two
conb- shaped gheg . rodes 2 di sposed at opposite ends of the three conb-shaped

el ectrodes 2, the auxiliary el ectrodes 6a and 6b and . the 20 dicing |ines

28 are gonnected to OHM@@HWWiﬁe?'§Fﬁéiacﬂkgya*&>$<i'ii rﬁ?ﬂe‘c{t'ﬁd%s“ééﬁéﬁ?(al&

20 and 22, the wider electrodes can be used as a co n el ectrode.
enneet e 8 PTE BEKS E R aohe e, YR U gL ARISE R ke,
douico"ane ATANSTIUBSEC a8, R BRUSUIIED AR g
O e o S ESNTSBAA ol B ST4 e B AR B ELfrodis SR RS
e oe ok VIS SR TERIS| RIFIRR ISR P Oaf ot b
des! onaed W SUBN CRISERLRIMGS UIHAIE i MY LSS RY o
arrangement of; & fie, seV R [Tt e AR ¢ Cahr(magrmét iocfalpnlgféalrrl] 21085 % e el ate
| more rapidly and more uniformly and thus, influence of
electric charge generated by pyroelectric property of the
piezoelectric substrate 1 can be lessened
16 Potential difference of the SAW device 10D is
produced by electric chérge generated by pyroeledtﬁc
property ofthe;ﬂezoeledhh:subsﬂatej 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
'chargeis 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



_.relative ratio of respective dinensions. Fig. 11 of the seventh enbodi nent
is diffeéent 15 fromFig. 6 of the fourth enbodinent in that in Fid.2 DEC 2004
the thred conb-shaped el ectrodes 2 are provided for each of input and

-out put termnals such that the,two conb-shaped el ectrodes 2 di sposed at
opposite ends of the three conbshaped el ec86odes 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
el ectrode 18, the reflector 3 is electrically connected to the auxiliary
el ectrodes 6aedadliveh riatiohef dkzels kd ebecitindeat l&leandritlse dicing |ines 28
are provided 25 outside the conb-shaped el ectrode 2 and the reflector 3 so
y 22 DEC 2004 53 as to Theeebéotej cidl by cxommeshed liextr beeayxd Hiiamy having

el ectrodes 6a and 6b by the beltlike electrodes 22. Nanely) in the fourth

enbodi ment , tdw |aogles Eapesr ehegsr pas Abehes rpfd ed @ 3t 2t ot G Rich
lines 28 5 are in an electrically open state, while in the seventh

enbodi ment, tsherrdindg ld rfemeBoridie poriibinr h RN dese 6aoanE - §hagdw
two conb-shaped el ectrodes 2 di sposed at the opposite ends of the three

comb- shaped elleajtrodes 2 anfdt hRer aldf¢etdhr33arep ehactiig cRhVy aereshgdtt o
one another by 10 the beltli ke electrodes 17, 18, 20 and 22. The SAW devi ce

10G and an elte¢hfioraic caempperd 449G h gheB)O@TF?%fTBt@Jrfn%‘Fﬁé'F e ddtrbhe ik

manner as the fourth enbodi ment except for the above points. In Fig.

since the di gthptd iceasterd. th!@nft‘iléi ld % Yb &5 'u%ﬂ‘ii@@egyg nﬁﬂgr@ﬁﬂrﬁaaetﬁe‘n

conb-shaped el ectrodes 2 di sposed at the opposite end

conb- shaped g &cErqded ZeEée‘é'trtiBe 6ﬁ%'erg%tl‘;%fﬁiéﬁ%‘;ot?gﬁ&ir;gcaéé{:Mu?PQH% edgto

one anot her by the beltli el ectro ectric charge

gener at ed i”eﬂ'&%t?b%%@ﬂc?‘%firsicché éﬁé{% & %Ot%ap Re 4 &gQrm zed over the
co -sﬁape ePact

whol e el ectrodes including .the t rodes di sposed at the

cPRoS! L e o e SMBBFREIISNATES Sasl stk AR FELYL fp,L4°
potential. 2%HdAELY.q§b"Ceot NG 8Lt §9t41i0eS ABendy&UXIthdY are, for
| exanuﬂe, a method in which a narrow interval portion is
preliminarily provided between neighboring electrodes and

performs, upon storage of electric charge to some extent,

15 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 elecﬁostaﬂc discharge

is peHormed'parHaHy,<ﬂectHc 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



.22 DEC 2004 54 el ectrodes 6a and 6b, the two conb-shaped el ectrode;é c
di sposed\at the opposite ends of the three conb-shaped el ectrodes RE tzmé '
r

reflecto

3 are electrically connected to one another by the beltlike

-el ectrodes- 17) 18, 20 and 22, 5 not only electric charge can be

uni form zed, as a whole, over the wi der el3ttrodes including the dicing
lines 28, the auxiliary electrodes 6a and 6b, the two conb-shaped

el ectrodes 2 disposed at the opposite ends of the three conb-shaped

el ectrodes 2 and the reflector 3 so as to 10 reduce potenti al

di f ference

but i npedancpobbenieah isorampnabilzecd r adeds thars ,béhkeeszaned of ebapéro stativi t h
an electrically open state. Meanwhile, effects gained by electrically
connecting tHésdhairge lciareb dembeedpdipeyueligctrodes 6a 15 and 6b, the

two conb-shaped el ectrodes 2 di sposed at the opposite ends of the three
conb- shaped el ectrodesThamsfdree r¢hl eotraie r3 tary raaehiihngel @ ctess oatief

the el ectrode pattern.

If the el ectrodes capable of uniform zing potenti al

can be connedisdhalrgeow itnpedanteret heffelaeieodes e vieen 20elibBeAssPatic
pl anar and the nunber of the electrodes nay be arbitrary. However, it is

nore ef Becti ¥gs ERalrglehe 1B} eql FOURSi Ay € WS rédbnm Blrand | ettdolle h%;?gﬁbnof

the electrodes is large. Therefore, 1n conparison with the fourt

enbodi ment, pieRGAG Ngst wWargershaped £ gt RIeSiKie B BEEe?0Q4 SRiden

10

156

20

25

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 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
divided due to layout of external terminals, the generated
electric charge «can be uniformized efficiently and
occurrence of electrostatic discharge, etc. can be
restrained in the arrangement of the présent invention.

Meanwhile, in the SAW device 10D, if areas of
the beltlike input terminal lead-out electrode and output
terminal Iead-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 othe_r, while the auxiliary electrodes
6a and 6b which are electrically independent of each other

and are short-circuited in plane are disposed equ'ivalently



~di sposed at the opposite ends of the three conb-shaped el ectrodes 2, the
reflecteé 3, the auxiliary electrodes 6a and 6b and the dicing Iiné%ziﬁfaﬂﬁ4
el ectrically connected to one another, the wi der electrodes can be used as
-a common 5. el ectrode. Hence, since potential difference produced at
respective portions can be | essened furthe3g 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 enmbodinent) Fig. 12 is a top plan view show ng

an arrangenegio. @fs afo &b eciveddieb pabhe’gt OhsaaSWNERY| G | olddtia¢cavHiete 0 an
ei ght h enbodi nent of the present invention. In Fig. 12, parts identical

wi th those ofafge. duantithe Jfowlieetthc eahadig®enls At dasi BeARY Wan be

i dentical reference nunerals and the detail ed description is abbreviated

for the sakegdfmbratedyandeaRWy | ghtEndialleaHs MmB A MABIBNBRGFOFf mt he
ei ght h enbodi nent schenmatically and does not illustrate relative ratio of

respect i ve di mensi ons. 0dd 9tnd2 alixiNe g ABlduaERsss T isndi fd e atte
fromFig. 6 of the fourth enbodinment in that in Fig. 12, the reflector 1Is

formed by a @@Ngﬁe%f‘s;eﬁé‘éuwg#éﬁtﬁ ’Y WLk Mﬁ@{kﬂ?%@%ﬁ%@%&%ﬁ@%’w

el ectrode 2. in'the tourth enbodi nen e co shaped el ect ode

2 and th I : _ [ I i gal l
anile in thekbohils SEaReen dEnEratel i e, SRR, 2 QB hah"be

reflector 19é.|fr@!’f8FH\i9>é& h&vgga%% ipg g&‘?;}%{;?&? récﬁée'% Caoﬁ‘.”éFéSgriE%lF&ﬁch

other and th icing I'ines are Br ovid sidet auxiliary

el ectrodes 63 a0d Sfutdhe SAW &S R UL RNFaA electrodes 6a and 6b or

the dicing lines 28 and the reflector 3 are in an electrically
10 open state, so that local potential difference does not occur
a_nd,thus, breakdown. of the . device .or deterioration of
electrical characteristics can be eliminated. |
| Mea.-nw_hile, 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, gene.rated' 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
manufactured 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,



~el ectronic conponent 40H (Fig. 8) are manufactured in the same manner as
the four{h enbodi nent except for the above points. In Fig. 12, th22 DEC 2004
reflector) 19 formed by the 10 neander 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, in a hig8a-frequency band for operating
the SAW devi ce 10H, inpedance of the neander line rises and thus, the
meander line is 15 substantially set . in an open state relative to the
conb shaped el ectrode 2. Meanwhile, since a conmon el ectrode portion can be
enl arged by el emtertiadéild ythionnftin ngf t Ad- Senlt-shapedieliecticrdeed and ttihe
reflector 19 fornmed by the neander line, 20 electric charge generated by
pyroel ectricnpebgHiltyttoh fhen po £Zbielbgctuy e Wty dite ringaa pisa i or (A @ed
over a wider electrode or a |longer electrode as a whole, so that potenti al

difference psoiaged. alnr eeidioMe tBOAI-&H Can el | Tssedvasle r Nar@l s sbpce
the reflector 19 forned by the 25 neander line is electrically connected to

the conb-shapgfbys2mArCaldo4ba’ €6t ritfamdeotdancd | WetPrpdPpared d has
conb-shaped el ectrode 2 are set in a substantially open state at operating

frequengy sonpatépidiet odnihe aheTalBicet R fringsi AembY WPl PRAIng. At
electrically connected common el ectrode portion, 5 so .t'hat electric charge

generated in pi el gelthil G S at; c ni fordm rQyvem ft

whol e el ect r(l)%iggti n@fgdirﬁgt?ﬁgcr gt?ﬁ?(r:tg?n% @ﬁﬁ% c%nﬁqmshﬁ?glegyemcpﬁo%e 2

SO as to equahsE&|IREt @RTAANF | YeaMAl Eh et NG AHRA1d 7 X% 8! BH OQ%t‘i‘f%ra”ﬂbi
I 28 each other by

10 and the dicing |ines may be el'ectrically connected to

at |east one a'dd‘@racﬁag"ceb%ftb: Qfef’éﬁfé%%% Sa%{ﬂ Ji %]fﬁgggﬁﬁaqwﬁtn&?%é or

uni form zi ng produced poten rther “enl arged. ore,

compari son el Be8NFo! M i AR sCIRAY! BENten Shase Uhe JELOPALAG Ay [ L bY

the nmeander line 1s electricall nnected e co apec? el ectrode” 2,
the refdgctor ,&8d st he conb-shaped el ectrode 2 are set in a substantially
open state atp operafing frequency so as to not only elimnate mal functions

bfft'm ilggaﬁ‘gezgeﬁéfémh&ﬁk' %‘ hfé@%[%ﬁEgﬁggﬁ’*}@?‘sﬁiﬁfg@\eﬁtfaﬁgﬁ §5;§s?‘t 'Eiat
conb- shaped %I\fﬁ(?:t %ggeovg}?és% gés ﬁ%Fg‘gﬁiﬁ‘ge""E‘g{ e%t %gff;p plséjnii‘,oogisﬁ'&%wd& eth)(i al

difference setting a desired photomask to the resist. Subsequently,

‘an exposed portion of the resist is develbped by using a

15 develbping apparatus Uiot shown) _énd 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 produced at respective portions can be | essened further, 22 DEC 2004
58 the excellent SAWdevice 10H can be sinply manufactured in whiZh DEC 20p4
br eakdown of the device and deterioration of characteristics due to
-electrostatic discharge or the like are elimnated. 5 In accordance with
the first to third enbodi ments of the predént invention as is clear from
the foregoi ng description, since the conb-shaped el ectrode and the
reflector are surrounded by the auxiliary el ectrodes, potential produced by
pyroel ectric property of the 10 piezoelectric substrate can be uniform zed
mor e rapi dl yiland ofor Al siompl pheveikaf tier fiolren @df évyhassieenacud eprasiteon
plurality of the SAWdevices, so that the excell ent SAWdevice can be

manuf act ur eda spapkYyuisn( wbit chhloveakdosnaef t$ hfo daviac & eand s ttet e rfii bnatifoA | of
characteristics due to 15 electrostatic discharge or the like are

el imnated. dfaridi Ieput nteaReheRNgPedtiddéhapf eid htiie eugpuh eabedphegnt s
of 'the present invention, since the conb-shaped el ectrode and the reflector

are surroundgid diyolde s Ruh di By & PeliheAgsréBsédestiem@vd@g | i nes,
potential 20 produced by pyroelectric property of the piezoelectric

substrage can be uniformzeditmohetda 8l ph POd 18R] rba MY ¥ AY68@ alfierah §e
waf er has been cut into a plurality of the SAWdevices, so that the

Gevres ana SHELEpUr bR e adot wl i Wbt ot A1

discharge ormiRe 4|46 Bt RIIMLRAIEE. fc&56a¢)0bn 8EhEFC POMT0RR, CiplVE
example, the input terminal lead-out electirode 4a, the
output terminal lead-out electrode 5a.and'the auxiliary

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

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

156 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 appamnus(notshown)or
the like, the thus obtained article is cut along the dicing
lines 28 into a plurality of the SAW devices 10D.

20 : MeanwhHe, supposing that "A" denotes a
wavelength of an operating frequency of the SAW device
10D, a width of the auxiliary electrodes 6a and &b in the
electrode pattern employed in the first embodiment is in the
range of A/4 to 100A but may be in other ranges than the

25 above range.



1. A surface acoustic wave (SAW device conprising: a) first and,second
conb- shaped el ectrodes which are arranged on a piezoelectric sub% rBfC 200 a
direction substantially orthogonal to a s propagation direction of a
-surface wave; b) a pair of first reflectors which are respectively,

di sposed at opposite sides of the first cofrp-shaped el ectrode in the
propagation direction of the surface wave; c) a pair of second reflectors
whi ch are, respectively, disposed at opposite to sides of the second

conb- shaped el ectrode in the propagation direction of the surface wave; and

d) a plurality of auxi Biudrye queaitigdeshkore ltrowdi i mipeo fibhst 4amd second
conb shaped el ectrodes, the first reflectors and the second reflectors,

whi ch are elasseimblley ibydapsittenth &f tieashodthen eand Aayedeivfiéer amipwadt hs
locally. 15 2. A SAWdevice as clained in Caim1, wherein the auxiliary

el ectrodes aghogagh inseligs 8, 9r oupdiRkecd R nPanfe? VR eV (G a8 Chapmed
in Caiml, wherein the auxiliary el ectrodes are 20 disposed substantially

equi val ent | Yeldict b SANcaWipTn @Rt C4 6DTRE Fig Q@iiﬁ‘ciﬁdre.‘ér e SLOMEMbRE 2

beltlike input termnal |ead-out electrode and a b i ke output termnal

| ead ous el egt rtpde SAVINd@RGC ef DT CUINE DU mEPINECkRE bR d Nex fithst 1834-
second conb |
out electrode 13, the terminal electrode 14, the cover 15
and the bonding member 16.
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 contactwﬂﬂwtheIead-outelecnode 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 apparatds (hbt
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 is
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



22 DEC 2004 61 shaped el ectrodes in the direction substantially orthogonal
to the propagation direction of the surface wave; an input terninai 0EC_ 2004
el ectrodd which is connected to the input terminal |ead-out electroée; aﬁy
-Ss an output termnal electrode which is connected to the output term nal
| ead-out electrode. 5. A SAWdevice as clgogred in Caim4, wherein the

I nput termnal | ead-out electrode and the input term nal electrode are)
respectively, disposed to opposite to the output term nal |ead-out

el ectrode and the output termnal electrode in the direction substanti al
ort hogonal trpetbe sEopagat iowndeketd hofo 0fnt ke teuhizACeevaMera IWaeT®i ot de
I nput termnal |ead-out electrode and the output term nal |ead out

el ectrode argr madezisHpPStiBRli Aédaledertdiningedoldhifor Ehaampiet Fedypipal is
el ectrode and the output term nal el ectrode are nmade substantially ‘equal

area. 6. A f¥deyisCehashbeindimRfl hBntharm4, wherein at least a portion of
the reflector is electrically connected to the auxiliary el ectrodes. 20

A SAW device as cl ai ”EMéé‘ngl’ﬁilg‘ 6’in"‘h%ro%gatr|?§ohef LB ek O wi ,s%g:t?ﬁ@ieiﬁal,l

connected to each of the auxi

el ectragle.

10

15

20

25

ialy el ectrotle by a |inear or
bump bonding can increase area of its contact with the

electrode to be bonded thereto and the-fefore, can -rai.se
bonding reliability. On the other hand, in case strain
produced at the time of bump .bonding_remain's at the
electrode held in contact with the bump, the electrodes may
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
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
orientation identical with crystalline orientation strengthens
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

Iy

in

7.
y

due to bonding between different metals can be restrained.



22 DEC 2004 62 8. A SAWdevice as clained in Claim1, wherein the reflector
Is set i an electrically open state relative to the auxiliary el e(?tzrgggszgm
9. A SAWIdevice as clained in Caiml, wherein the reflector is forne y a
-s neander {ine and is electrically connected to the conb-shaped el ectrode.
10. A nethod of manufacturing a surface aaggistic wave (SAW device, in
which after a netallic thin filmclad on a piezoelectric substrate has been
etched so as to forma plurality of predeterm ned el ectrode patterns, the
0 substrate is cut into a plurality of the SAWdevices, the nethod

conprising thhestepstediic athpfi ofithnF imblde Bybsdeplossitidn r $iaend gt tegcond
conb- shaped el ectrodes which are arranged on a piezoelectric substrate in a

direction su@@h@nhigalfdnqp)érmqmaltw@ fo P aaH Prwhlie e Ghia@e A & Sttifrace
wave; is b) a pair of first reflectors which are respectively, disposed at

opposi te sidpgtefl tdedf ithelreFoFe, shapede 8l M odg ddet g PrEPAGALARIb e,

direction of the surface wave; c) a pair of sécond reflectors which are,

LFDeeL | el O taAReALLE, SEBR ORI, Second cort et o
pluraligy of auxiliarynel gAWiPdes fifile SULRUNAL IR difte ELRStpaNd, BESPRE gComD
when an additional layer is formed on the uppermost Iéyer
of the electrode brought into contact with the bump.
Me.anwhile, if the electrodé is formed by piling pieces made
of not less than one metal, for example, Al, Ti, Cu, Cr and.
10 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 pdssible to obtain an electrode in which
occurrence of bonding strain is restrained and withstand
15 power is raised. | |
Meanwhile, in the fourth embodiment, the
a.uxiliary electrodes 6a and 6b are split into two poftions
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 examplé, the input terminal lead-out

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



_shaped el ectrodes and the first reflectors and the second reflectors, which
are el ecL)ri cally independent of each other and have different w dth&2 DEC 2004
|l ocally, J¢) an input term nal electrode, 22 DEC 2004 63 f) an input

-term nal |ead-out electrode, g) an output term nal el ectrode, h) an out put
term nal |ead-out electrode; and i) the i4gut term nal |ead-out el ectrode
and output termnal |ead-out electrode s are, respectively, connected to
the first and second conb-shaped el ectrodes in the direction substantially
orthogonal to the propagation direction of the surface wave j) cutting the

substrat e alinpq tpdretrineirsa bed Meett ot g4bor the @igtp Wf tidrenbvxi |épsytrode
electrodes. io 11 ) A nethod of manuf acturi ng a surface acoustic wave (SAW

device, in \gtchnaf tttre b aRlipkei 61&Btrbde! Meclat oMol PbAIREESHT IS the
substrate has been etched so as to predeterminately forma) first and

Substrate T e GetTon Subetanty ol Py e O e P 4o
direction ofg@ ¥ fRcaNWPhes 28, so that electrical characteristics of
5 the SAW device 10D can be beforehand measured by .
electrically connecting the terminals to a neceésary
electrode. Namely, since electrical characteristics of the

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

10 assernbléd by using only _conforming articles at a
subsequent prpcesé by selecting characténsucs 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
wﬂdths_locany and the uppermost layer of the -electrode
brought into contact with the bump'atleastis 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,



b) a pair of first reflectors which are respectively, disposed at opposi

si des of .the first conb-shaped el ectrode in the propagation direct?@nD&f

the surface wave; 20 c) a pair of second reflectors which are,

-respectively, disposed at opposite sides of the second conb-shaped
n the propagation direction of 4tthe surface wave; and d) an input
termnal electrode, e) an input term nal |ead-out electrode, 22 DEC 2004
64 f) an output term nal electrode, g) an output term nal | ead-out

el ectrode i

el ectrode,

h) the input term nal |ead-out el ectrode and output term nal

| ead- out el egittoshe mdep ovmespdst ratded aomheateatkd owrme f ithet dand ceecond

conb-shaped electrodes s in the direction substantially orthogonal

propagat i on digtecitdratioh t hef surchesea oy sit)cs plaval i ty of e paidd static
el ectrodes for surrounding the first and second conb shaped el ectrodes and
the pairs ofdifggisar@adoseitandikefdestorimindted, are electrically

I ndependent of each other and have different wdths locally, the io
substrate i gEifthaé Mo 8PMidPt)s bet ween nei ghboring ones of the auxiliary

el ectrodes,
5

10

16

20

25

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
description is abbreviated for the sake of brevity.

Meanwhile, Fig. 9 shows an arrangement of the fifth

ol

to the

embodiment schematically and does not illustrate relative _

ratio of respective dimensions. _

Fig. 9 of the fifth embodiment is different from
Fig. 6 of the fourth embodiment in that in Fig. 9, the
reflector 3 is in an electrically open state relative th the
auxiliary electrodes 6a and 6b and the three corﬁb-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 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.

Namely, in the fourth embodiment, the comb-



_J) wherein at |east an uppernost |ayer of the input term nal electrode, the
output term nal electrode and the auxiliary electrodes is fornedobypec 2004
deposition. is 12. A nethod as clainmed in Caim1l, wherein the uppernost
-layer is made of a soft material. 13. A nethod as clainmed in Claim1l2,
wherein the soft material is alumnumor 26 an al uninum alloy. 14.A nethod
as clainmed in Cdaim1l1l, wherein the first and second conb shaped

el ectrodes, the pairs of first and second reflectors, the input term nal

el ectrode, the input term nal |ead-out el ectrode, the out put 22 DEC 2004

65 term nal sheapteddeledtre detDuts tiar simallel@acdUy elpash rogeteand itheve
auxiliary electrodes is fornmed by a pile of netal pieces made of one kind

or a plurality thekiandsilpdryrebdéctrodds Anehed rede eopendnt tpaPFifshng:
a surface acoustic wave (SAW device including a) a first and a second

i Tocti on SUDELanty STy or L RogonM T o o b opanar on d aet on of & earFace”

wave, provided for each of input and output terminals such that

5 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 the auxHianfeIchodes 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 -th.e 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 dther 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;sqthatpotenﬁal

can be uniformized, as a whole, over the wider electrodes
including the auxiliary electrodes 6a and 6b.

Nahﬁely, 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 \



io b) a pair of first reflectors which are respectively, disposed at

opposi te.sides of the first conb-shaped el ectrode in the propagatp QEC 2004
dlrectloﬂ of the surface wave; c) a pair of second reflectors which are,
-respectively, disposed at opposite sides of the second conb-shaped

el ectrode in the propagation direction of4ys the surface wave; and d) a
plurality of auxiliary electrodes for surrounding the conb-shaped el ectrode
and the reflector, which are electrically independent of each other and
have different widths locally e) a beltlike input term nal | ead-out

el ectrode apghc @kl blyi kR eOWdYliKer dld@r oife § €20- ot eehaeteroda et 68 e €,

respectively, connecfed to the first and second comb-shaped el ectrodes in

the directignfistagbddidy é)rdmgﬁe%l 18 P dRY, Oeag%b@ntrdérgéh'é?@t%fd the
surface wave; 22 DEC 2004 66 f) an input term'nal electrode electrically

connect od { B1bbecidPehd g tedn 936, QuhiRIra1Iade §8ram oyriidr | el

el ectrode electrically connected to the output term na -out el ectrode;

o9, 2, PR R S A SR 20D Yo

deviceg in Wyiehhtial. In addition, by connecting the comb-shaped
electrodes 2 to the auxiliary electrodes 6a and 6b bythe
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 electrode.s capable of uniformizihg
potential can be connected at low impedance, the

16 electrodes may be Hhéar or planar and the number of the
electrodes may be arbitrary. Hdwever,itis more effective
that the mecnodeszue.deﬂrabw 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 ofconnecﬂon paths. Hence,
it is desirable that the line width is constant or becomes

smaller towards an outer peripheral portion. Generally, in

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



~after a netallic thin filmclad on a piezoelectric substrate has been

et ched 53 as to forma plurality of predeterm ned el ectrode patter s, DEG00k
substrate is cut into a plurality of the SAWdevices, the nethod conprising
-the steps io of: a) providing a dicing line on the substrate and inside the
dicing line, b) a first and a second conb48haped el ectrodes which are
arranged on a piezoelectric substrate in a direction substantially
orthogonal to a propagation direction of a surface wave; is c) a pair of
first reflectors which are respectively, disposed at opposite sides of the

first conb- ghaged thieaerstdeiti nstHesprapagathan e eéhiedn fofr the rseicti
wave; d) a pair of second reflectors which are, respectively, disposed at

opposi te si¢gge ebnibesheqwd Bt IRES e Rehie0dR:inid e dleeRpsdidPBa -
direction of 20 the surface wave; e) a plurality of auxiliary el ectrodes

for surroundimy &Be @bt hanest o4 sCthpsles sangt thgckelrl @RbET Sthevhd Fi iy ©
electrically independent of each other and have different widths |ocally,

f) an input tesgingl el ectrode, 22 DEC 2004 67 g) an input term nal
| ead- out el ectrode,

5 Therefore, in comparison with the fourth
embodiment, since the wider electrodes including the comb-
shaped electrodes 2 can be used as a common electrode,
the generated electric charge can be uniformized over a
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
elec.trode 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



~h) an output terminal electrode; i) an output term nal |ead-out el ectrode;
and j) tRkRe input termnal |ead-out electrode and output term nal j?qﬁrlo4
el ectrode s are, respectively, connected to the first and second

- conb-shaped el ectrodes in the direction substantially orthogonal to the
propagation direction of the surface wave4§) cutting the substrate al ong
the dicing line. io 17. A nethod of manufacturing a surface acoustic wave
(SAW device, in which after a nmetallic thin filmclad on a piezoelectric
substrate has been etched so as to predetermnately forma) a dicing line,

b) first ang¢jgecendofotteshapadhelaydan et Gh athaatarirangeg. omoa ithe
pi ezoel ectric substrate in a direction substantially orthogonal to a

propagati onrgdifeastd OB ofs alrﬁbéﬁa@‘l?e%?"l%aﬁ% Bpan FsPatd | Folatiobl @et ahe
which are respectively, disposed at opposite sides of the first comb-shaped

el ectrode '%dm@mpemabmp@d@sr eghi oAn@f Be U ackra@vesodd Bhaped r of
second reflectors which are, respectively, dlsposed at opposite S|des of

the second eggitpharad 2l epld ng?owdbfae mppa%tﬁ oafduﬁgatt' AhQf ddput
surface wave; e) an input term nal electrode, an input term naI Iead out
electrgde, terminals such that the two comb -shaped electrodes 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 beltlike
electrodes 22.

Namely, in the fourth embodiment, the r'eflector 3

is in an electrically open state relative to the auxiliary

15 electrodes 6a and 6b, while in the sixth embodiment, the

thfee comb-shaped electrodes 2 are provided for each df

input and output terminals such that the two comb-shaped

electrodes Ziﬁsposed at opposite ends of the three comb-

shaped electrodes 2 notl only are each connected to each of

20 the auxiliary electrodes éa 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



22 DEC 2004 68 g) an output term nal electrode, h) an output terninal

| ead- out-\el ectrode, i) the input term nal |ead-out electrode and %@t@ﬂiﬂmi
terninal)lead-out el ectrode are, respectively, connected to the first and

- second conb-shaped el ectrodes s in the direction substantially orthogonal
to the propagation direction of the surfag® wave j) a plurality of
auxiliary electrodes for surrounding the conb-shaped el ectrodes and the
reflectors, which are electrically independent of each other and have
different widths locally, the substrate is cut along the dicing io line, k)

wherein at Iseaste amamppernoss |tayer foliréh leadto ditredflt tdecepputfdrerthieal
el ectrode, the input term nal |ead-out el ectrode, the output term nal

el ectrode, tdteoQut potinter m nal |ead-out el ectrode and the auxiliary
el ectrodes is fornmed by deposition. is 18. A nethod as clainmed in Claim1l7,

wherein the uppernost |layeig s masle &fingSoithdmtigréiflg 19ned Metdiodaps
~clainmed in Clam 18, wherein the soft material is alummnhumor 20 an al um num

2'61:% 20. A |Rithndany eloaimBdtén aiHe I{uxhargi B1&acho 8k st Ba HdStepnd
5 by the beltlike electrodes 22, electric charge generated in
the piezoelectric substrate 1 can be uniformized, as a
whole, over the electrodes including the auxiliary
electrodes 6a and 6b and the dicing lines 28 so as to
equalize potential.

10 Namely, since the dicing lines 28 are electrically
connected to the auxiliary electrodes 6a and 6b by the
beltlike electrodes 22, the wider electrodes including the
dicing lines 28 can be used as a common electrdde, so that
the electric charge generated in the piezoelectric substrate

15 1 can be uniformized over a wider area huﬂudingthe comb-
shaped electrodes 2 so as to equalize potential. In
addition, by connecting the dicing lines 28 to the auxiliary
elecuddes 6a and 6b by the wide electrodes, impedance
can be lessened in comparison with. an elecltrically open

20 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

25 the electrodes capable of uniformizing potential can be



_conb-shaped el ectrodes, the pairs of first and second reflectors, the input
t er m nal~\ ead-out el ectrode, the output term nal |ead-out electrodi2 REGd2ehe
22 DEC 2604 69 auxiliary electrodes is formed by a pile of netal pieces
-made of one kind or a plurality of kinds of metal. 21. A surface acoustic
wave (SAW device conprising: s a) a conbsghaped el ectrode which is

provi ded on a piezoelectric substrate b) a reflector which is provided on

t he piezoelectric substrate closely to a propagation direction of a surface
wave generated fromthe conb-shaped el ectrode; and c) a plurality of

auxiliary eleshheddsd ait SoWw duigiethh be, CH®- shapeth gbeciiagebd Qimadrt he
reflector) which are electrically |ndependent of each other and have

different wig @aalmablmu thieen@imbBr BYt 81E | dle SHridhe §neR pelarabitpga) i sed
points in the SAWdevice is uniform sed over the auxiliary el ectrodes;

wher eby e) a%W&drschﬂr% | g IHeeVRITFedtive that the elec rodes

. ATNS. AuY. ASY. Al . AS.| . Af. YY. ASE. A, { @. A@. AG\S2. AS, Y. A, Uy ASL T AYE. AYYD. Al
Ay2. Af. 2. Af | | . A@ AA
£ AShY. AyA A G ﬁéﬂiﬁﬁ% A3 Hupodhc 87 ufe o (80 %E'XA - ANO

A AS. A5 AS2. AT AY. A W%a%w%l%y Aw@éd%éa‘“' wprdﬁéfflig {‘Flnes 28 are

eIechﬁcaHy-connected to the auxHiam/elchodes 6a and 6b
by lines, it is'not preferable that a high-impedance portion
is present in the course of connecﬁon_paths. Hence, it is
desirable that the line width becomes smaller towards an

10 outer peripheral portion. Generally, in design of the
electrode patterh, 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 orthickerfhanthe dhﬁng lines 28.

15 o Therefbre, in comparison with the fourth
embodiment, since the three comb-shaped electrodes 2 are
provided such tﬁat the two comb-shaped electrodes 2
disposed at opposite ends of the three comb-shaped
electrodes 2, the aukauy electrodes 6a and 6b and the

20 dicing lines 28 are connected to one another electrically by
the beltlike electrodes 18, 20 and 22, the wider electrodes
can be used as a common electrode. Hence, since
influence of poténtkﬂ 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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CHRA?MDOCS$10%& () - ! CS$109%&R () - ! HS$109%&R ()- "!'10%k ()- 10%& (} -
109%&' () --R1*+zX9. C 10f9- 10%&' ()-!sS9! $10% 227 DEC 2004
& ()-@d39! $10%&' () - @ VS9! $10%&' () - @ QS9! $10%' () - @@ 109&' () -+, -. 0<D HC
-10f 9- 1", %d0%ZZ&' () - Y1 x, %409 () - Y1&10%Z&' () - F10%&Z& ()-&10%Z& ()- 10
10D( AzodY: 10" ', 10%& ()- 10Z 10Z 53 .
10Z, %409Z& ()-Y1!i, Y409%& ()-Y1!i, %40%& ()-Y1li ,9%0%& ()-Y1Cf}[<dY: 10SF
$109& ()- ! HSF $109&' ()- !9?SF $10%& ()- !OSF $109%& () -
yOM 1098 ()-3@10%& ()-fz[PE: 10 10 10 10y3%40%& ()- ! Q/3%0%& () - :
I[fy) $10%& (as! bybELMRdtricall§¥&dnnedERE to the auxiliary electrodes
6a and 6b by the beltlike electrodes 22.
Namely, in the fourth embodiment, the comb-
shaped electrode 2, the reflector 3 and the dicing lines 28
5 are in an electrically open state, while in the seventh
embodiment, the dicing lines 28, the auxiliary electrodes 6a
and 6b, the two comb-shaped electrodes 2 disposed at the-_
opposite ends of the three comb-shaped electrodes 2 and
the reflector 3 are electrically connected to one another by
10 the beltlike electrodes 17, 18, 20 and 22 The SAW device
'10G and an electronic component 40G (Fig. 8) are
manufactured in the same manner as the fourth embodiment
except for the above points.
In Fig. 11, since the dicing lines 28, the auxiliary
15 electrodes 6a and 6b, the two comb-shaped electrodes 2
disposed at the opposite ends of the three comb-shaped
electrodes 2 and the reflector 3 are electrically connected
to oné another by the beltlike electrodes 17, 18, 20 and 22,
electric charge generated in the piezoelectric substrate 1
20 can be uniformized over the whole electrodes including the
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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electrodes 6a and 6b, the two comb—shaped.elecnodes 2

disposed at the opposite ends of the three comb-shaped

electrodes 2 and the reflector 3 are electrically connected

to one another by the beltlike electrodes 17, 18, 20 and 22,

5 not only electric charge can be uniformized, as a whole,

over the wider electrodes including the dicing lines 28, the

auxiliary electrodes 6a and 6b, the two comb-shaped

electrodes 2 disposed at the opposite ends of the three

comb-shaped electrodes 2.and the reflector 3 so as to

10 reduce potential difference but impedance between common

electrodes can be lessened in compéfmon with an
electrically open state.

Meanwhile, effects gained by electrically

connecting the dicing lines 28, the auxiliary electrodes 6a

15 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 mbre 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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and 6b and the dicing lines 28 are electrically connected to
one another, the wider electrodes can be used és a common

5 electrode. Hence, since potential difference produced at
respective portions can be lessened further, the excellent
SAW device 10G can be simply manufactured in which
breakdown of the device and deterioration of characteristics
due to electrostatic discharge or the like are eliminated.
- 10 (Eighth embodiment)

Fig. 12 is a top plan view showing an
arrangement of an electrode pattern of a SAW device 10H
according to an eighth embodiment of the present invention.
In Fig. 12, parts identical with those of Fig. 6 in the fourth

15 embodiment are designated by identical reference numerals
and the detailed description is abbreviated for the sake of
brevity. Meanwhile, Fig. 12 shows an arrangement of t.he
eighth embodiment schematically and does not iliustrate
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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meander line are electrically connected to each other and

the dicing lines 28 are provided outside the auxiliary

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 DClor at low frequencies. Howe\}er, in a high-frequency

band for operating the SAW device 10H, impedance of the

meander |.ine rises and fhus, the meander line is

16 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 ge.nerat-ed 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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5 so that electric charge generated in the piezoelectric
substrate 1 can be uniformized over the whole electrodes
including the reflector 19 and the comb-shaped electrode 2
so as to equalize potential.

Meanwhile, the auxiiiary electrodes 6a and 6b

10 - and the dicing lines 28 may be electrically connected to
each other by at Ieast.one'linear or beltlike electrode such
that a common electrode for uniformizing produced
potentiél is further enlarged.

Therefore, in comparison with the fourth

15 embodiment, since the reflector 19 formed by the meander
line is electrically connected to the comb-shaped electrode

2, the reflector 19 and the comb-shaped electrode 2 are set

in a substantially open state at operating frequency so as

to not only eliminate malfunctions but enlarge an

20 electrically connected common eleétrode portion, so that
electric charge generated in the piezoelectric substrate 1

can be uniformized over the whole electrodes including the
reflector 19 and the comb-shaped electrode 2 so as to
equalize potential. Hence, since potential difference

25 produced at respective portions can be lessened further,
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more simply even after en c
plurality of the SAW devices, so that the excellent SAW
device can be manufactured simply ih which breakdown of
.the device and deterioration of characteristics due to

15 electrostatic discharge or the like are eliminated.
Meanwhile, in accordance with the fourth to
eighth embodiments of the present invention, since the
comb-shaped electrode and the reflector are surrounded by
the. auxiliary electrodes inside the dicing lines, potential
20 produced by pyroelectric property of the piezoelectric
substrate can be uniformized more rapidly and more simply
even after the wafer has been cut into a plurality of the
SAW devices, so that the excellent SAW device can be
manufactured simply in which breakdown of the device a.nd

25 deterioration of characteristics due to electrostatic
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discharge or the like are eliminated.
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Y shéped electrodes, the first reflectors and the second reflectors, which are

electrically independent of each other and have different widths locally.
15
2, A SAW device as claimed in Claim 1, wherein the auxiliary electrodes

are each used as a ground electrode.

3. A SAW device as claimed in Claim 1, wherein the auxiliary electrodes are

20 disposed substantially equivalently.

4. A SAW device as claimed in Claim 1, further comprising:
a beltlike input terminal lead-out electrode and a beltlike output terminal lead-

out electrode which are, respectively, connected to the first and second comb-



Yy 1109 & ()-' _E|[:vU410 yS)!10%' & ()-& 2, S#$109%" & ()- C, SH$109%%' & () -
y9! sl 109" & () 3 y@!10%' & ()- @$10%" & ()- -/ 4567C 0bU410 2 2 DEC 2004
& 10% & ()-10?' 10?' 10?" 9 %O0%' & ()- YY1 10%' & ()-3 S/ $10%" & () -
y -1109%9" & ()-CF/ mN[:bU410 Y 110% & ()- S&P10% & ()- F “110% & ()-
@' 10% & ()- 99!10% & ()- 3S310% & ()-W.; bU410
#3dr1 ft1109% & ()-ft!10% & ()-ft!10% & ()¥ft!110% & ()- S $10% & () - DbU410
#3f1110% & ()-#3dr!ft110% & ()-ft!110% & ()-ft!110% & ()-ft!10% & ()-9%R34h{ ?
bu4a10 #  shaped electrodes in the direction substantially orthogonal to the propagation
Sy#$10%CC&' () -ft!10% & ()-#3dr! ft!110% & ()-ft!10% & ()-ft!10% & ()-hJ|[:bUs
10 @' 10%&diréotidn @hé%%&&cé)wave@/ 10%& ()- @-!10%& ()- @'!10%&& () -
g ;elﬁg}/o;/%& ())iVU41O @t!10% 2& & ()- @B@B10% 2& & ()- @@L0% 2& & () -

S1096 Péie ) .@@m f)@
@10 %4 & 7)) IR, R R ipleprt S AR e fad-da
@10% 2& & ge %}c? 4%@@&$10%%& ()- @f109%& () @810%?/& ()-
@' 10%8& ()< @’98 ) - 210" 4% 10 4% =xC2| [ : A410' 4% @ @ s! 10%8& () -

@$109& () - 0%;/ 1098/&;

22| obUA1D @PP@' %5m'm5%)@6%6 8%}98 '%5% %@Mﬁ%ﬁaﬂeaﬂ% ddv

@1L- $109%8&' (gec FO%1098& ()- (|[: bU410 @ @Y0%& ()-11 SYL0UCHC& ()-11
asyd 0% $} & electrodsrd 09%$>&' ()-11 @ 10%8& ()- @

1098& ()-c,-./| [ NA41010%4.0%40% @9 0%W& ()-11 SYd0%eak ()-11

@YA0%8& ()-11 SYLO%SHE ()-1 1 SYLOUCSCS () -1 1/ 0<?x|[: NA41010 @ 10984& () -
@M 10%& ()- @M 10%& ()- @@ 10%& ()- @' 10%8&' () -

@O0 () - Z¥G | b HRALA ] Q9 EDload.
@' 109& () - @@1oW&é\%@g@%@%@ib8'?@(2@?’%%%%‘[%),, $10§/'§'/§a‘2 put

@s- 10984 () -

g%fl g;s}gl/g%(va)& ()@ I?}%%%f@é‘%@ﬁ*?ﬂ@f&?fﬁ%@ gﬁg‘?ﬁ%}'@fzﬁ’p'”&! Tow&: ()-

SRR ot sl il
y109 9%1.094.0% 4LOYR @0 00/$&

I11: vW410 @ @ Fslectrogginih @l@@on(l%}m&e%)aﬂygf@ b @RﬂO)t @Opmaﬁm&& () -

@M 10%8&' () - @BIOYE&' ()- 5cj ~*>vU410 @

yFs! 109&&' () - yFeirectiarof theysestateseaVe;) - yFs! 109&& () - @ALOYRE () -

@Lt 109&& ()- <vU410 @ #3q

r'yFs! 109&& () - Wﬁ%kélﬁ"(ﬁ&lr(ﬁuty&mﬂaQP/f&&d@ﬂﬁl&t‘trb@%%dﬂwe#tﬁﬂ ot terrhinad lehd@

#3yFs! 10%&& ()-#3q r!yFs! 109%&& ()-yFs! 109%&& () - yFs! 10%&& () yFs! 109&8&' () -
KIT: vUAl0 @y &ibetBaR%ré nade substantially equal in area, while the input terminal
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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.
20
7. A SAW device as claimed in Claim 6, wherein the reflector is electrically
connected to each of the auxiliary electrode by a linear or beltlike

electrode.
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orthogonal to a propagation direction of a surface wave,

15 b) a pair of first reflectors which are respectively, disposed at opposite sides of
the first comb-shaped electrode in the propagation direction of the surface
wave;

c) a pair of second reflectors which are, respectively, disposed at opposite
sides of the second comb-shaped electrode in the propagation direction of

20 the surface wave; and

d) a plurality of auxiliary electrodes for surrounding the first and second comb-
shaped electrodes and the first reflectors and the second reflectors, which
are electrically independent of each other and have different widths locally,

e)' an input terminal electrode,
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surface wave

j) 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) first and second comb-shaped electrodes which are arranged on a

15 piezoelectric substrate in a direction substantially orthogonal to a
propagation direction of a surface wave;

b) a pair of first reflectors which are respectively, disposed at opposite sides of
the first comb-shaped electrode in the propagation direction of the surface
wave;

20 c¢) a pair of second reflectors which are, respectively, disposed at opposite
sides of the second comb-shaped electrode in the propagation direction of
the surface wave; and

d) an input terminal electrode,

e) an input terminal lead-out electrode,
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j) wherein at least an uppermost layer of the input terminal electrode, the
output terminal electrode and the auxiliary electrodes is formed by
deposition.

15
12. A method as claimed in Claim 11, wherein the uppermost layer is made of a

soft material.

13.A method as claimed in Claim 12, wherein the soft material is aluminum or

20 an aluminum alloy.

14. A method as claimed in Claim 11, wherein the first and second comb-
shaped electrodes, the pairs of first and second reflectors, the input

terminal electrode, the input terminal lead-out electrode, the output
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5 15.An electrode component comprising:
a surface acoustic wave (SAW) device including
a) afirst and a second comb-shaped electrodes which are arranged on a
piezoelectric substrate in a direction substantially orthogonal to a
propagation direction of a surface wave;

10 b) a pair of first reflectors which are respectively, disposed at opposite sides of
the first comb-shaped electrode in the propagation direction of the surface
wave;

c¢) a pair of second reflectors which are, respectively, disposed at opposite
sides of the second comb-shaped electrode in the propagation direction of

15 the surface wave; and

d) 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

e) a beltlike input terminal lead-out electrode and a beltlike output terminal

20 lead-out electrode which are, respectively, connected to the first and second
comb-shaped electrodes in the direction substantially orthogonal to the

propagation direction of the surface wave;
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is cut into a plurality of the SAW devices, the method comprising the steps
10 of:
a) providing a dicing line on the substrate and inside the dicing line,
b) a first and a second comb-shaped electrodes which are arranged on a
piezoelectric substrate in a direction substantially orthogonal to a
propagation direction of a surface wave;

15 ¢) a pair of first reflectors which are respectively, disposed at opposite sides of
the first comb-shaped electrode in the propagation direction of the surface
wave;

d) a pair of second reflectors which are, respectively, disposed at opposite
sides of the second comb-shaped electrode in the propagation direction of

20 the surface wave,

e) a plurality of auxiliary electrodes for surrounding the comb-shaped
electrodes and the reflectors, which are electrically independent of each

other and have different widths locally,

f) an input terminal electrode,
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k) cutting the substrate along the dicing line.

10 17. 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) adicing line,

b) first and second comb-shaped electrodes which are arranged on a

15 piezoelectric substrate in a direction substantially orthogonal to a

propagation direction of a surface wave;

¢c) a pair of first reflectors which are respectively, disposed at opposite sides of
the first comb-shaped electrode in the propagation direction of the surface
wave;

20 d) a pair of second reflectors which are, respectively, disposed at opposite
sides of the second comb-shaped electrode in the propagation direction of
the surface wave,

e) an input terminal electrode,

f) an input terminal lead-out electrode,
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j) a plurality of auxiliary electrodes for surrounding the comb-shaped
electrodes and the reflectors, which are electrically independent of each
other and have different widths locally, the substrate is cut along the dicing

10 line,

k) 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.

15
18. A method as claimed in Claim 17, wherein the uppermost layer is made of

a soft material.

19. A method as claimed in Clam 18, wherein the soft material is aluminum or

20  an aluminum alloy.

20. A method as claimed in Claim 17, wherein each of the first and second
comb-shaped electrodes, the pairs of first and second reflectors, the input

terminal lead-out electrode, the output terminal lead-out electrode and the
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auxiliary electrodes is formed by a pile of metal pieces made of one kind or a

plurality of kinds of metal.

21. A surface acoustic wave (SAW) device comprising:
5 a) acomb-shaped electrode which is provided on a piezoelectric substrate
b) a reflector which is provided on the piezoelectric substrate closely to a
propagation direction of a surface wave generated from the comb-shaped
electrode; and
c) a plurality of auxiliary electrodes for surrounding the comb-shaped electrode,
10 and the reflector, which are electrically independent of each other and have
different widths locally; wherein
d) potential difference between localised points in the SAW device is
uniformised over the auxiliary electrodes; whereby
e) static discharge is prevented

15



