SURFACE ACOUSTI C WAVE ELEMENT AND SURFACE ACOUSTI C WAVE DEVI CE *159159*
Techni cal Field *000002* 5 The present invention relates to a surface

acoustic wave element, in particular to a surface acoustic mammmmmmﬂmmmmw
such as a surface acoustic wave filter used for nobile conmmu
Further, the present JuyiMeHe Arded ot €Swat® PreMELRCANBCOUStI C Wavesoghenment

suitable for flip-chip 10 assenbling and a surface acoustic wave device in

which a surface acoust sgrware @cewentic waveumrsd @ a package, in
particular to a surface acoustic wave device such as a band ﬁass filter in

m crowave stage in which a surface acoustic wave elenment is mmﬂmnml mw
assenbl ed. 15 Background Art Recently, surface acoustic wave h
as sulTfeat@imadudtiieddrvave filters are much in use in nobile commexogati on
in which demand for mniaturization is strong. 20 For this use, a

pi ezoel ect ri Theulpstesand timareedn cn steYaoes Beoassucfaeyeaddbhseici s for med
is adhered to the inside of a ceram c package, and signal input/output

t er mi nalayediedposed, iimsipker twifculrer pae kageuafacd oadbugt padsavs t he

pi ezoel ectric substrate are connected with bonding wires consisting of Au,
25 A elemeat isuch @smaurftur fang caxdewstia wavel fthper supad foereon and

wel ded to a netal frame at the upper portion of the package, thereby

her net MOPdd & COPMURd Cafrifotee dusidiee they @raserdntinventionarkagees

to a surface acoustic wave element suitable fbr'flip—chip
10 assembling and a surface acoustic wave device in which a
surface acoustic wave element is mounted on a package, in
particular to a surface acoustic wave device such as a band
pass filter in microwave stage in which a surface acoustic
wave element is flip-chip assembled.
15
Background Art
Recently, surface acoustic wave elements such as
surface acoustic wave filters are much in use in mobile
communication in which demand for miniaturization is strong.
. 20 For this use, a piezoelectric substrate thereon a surface
acoustic wave filter is formed is adhered to the inside of a
ceramic package, and signal input/output terminals disposed
inside of the package and bonding pads on the piezoelectric
substrate are connected with bonding wires consisting of Au,
25 Al or the like to mount. Thereafter, a metal cap-is put
thereon and welded to a metal frame at the upper portion of
the package, thereby hermetic sealing the surface acoustic

wave element in the package.




1 The signal termnal in the package is conmmunicated with an externa
termnal of the package through a via-hole or a castellation. The package
is-nmounted on for instance a printed wiring board, external circuit and
the external 5 term nal of the package being connected. Thus fornmed surface

acoustic wav [P bei . ahl e C nting on rinted
ciTcuit boar gh%ursﬁ%laés?gn%\l?%& blélanﬁ[)ee%%és%riﬁ enjpdsl'I unﬁ‘"}ﬁr%‘ﬁt%‘gn"?ﬁ?

Accor df0leke ol 1WA S ife WoBcadd IR Gudilus §PLIR) 81 &, conponent s
suitable in mniaturizing 10 an el ectronic 1 nstrunent such as por?able

tel ephengsednatthen .l i ¥8e PAEKEgES ifsl MuGitidd %%S%th fyiri lque that is
recently used as an assenbly fechni que capable o urther mniaturizing a

sur f ac@rageust Wa raVe b8 B Ntex tdride ¢ 4du o &mpt@é%@éy&éfchni que, a

surface acoustic wave elenent is face down bonded on a package called an

eneel opernlifathef fthieppelkiags iy daeledeie, aMmUEAJ MW AL formed

of Au or the like on portions where electrical connection of the surface

acoust iacou@\ted cewavents iils ergc dnsiaty ,caguisle i Sf pir 24 OPROShE En§roR KT i nt ed
circuit board of the envel ope thereon conductive patterns are formned,

f ol | owpat iy elde atiinog idr boalrtd akomirey | ayuenb Inighd 0 cannestasJdgoremduct i ve
pattern of the printed circuit board is connected to an external term nal
di sposed thn hd ghodem®i2y .supfaceddhgtillye [whientsent faicec sidousdaradd wahfd er t hus
mounting the surface acoustic wave elenment on the envelope, a cap is put
on t he fadkerspghus Hormed @rsealomdanenirs ausl tadolstin mivavat et e .
10 an electronic instrument such as portable teiephones or the
| like.
There is flip-chip assembly technique that is recently
used as an assembly technique capable of further
miniaturizing a surface acoustic wave element. In the flip-
15 chip assembly technique, a surface acoustic wave element is
face down bonded on a package called an envelope. In the
flip-chip assembly technique, conductive bumps are formed of
Au or the like on portions where electrical connection of the
surface acoustic wave element is necessary, which is put
-220 opposite on a printed circuit board of the envelope thereon
conductive patterns are formed, followed by heating or
ultrasonic inputting to connect.
The conductive pattern of the printed circuit board is
connected to an external terminal disposed on a bottom
25 surface of the printed circuit board. After thué mounting
the surface acoustic wave element on the envelope, a cap is

put on the envelope to hermetic seal the surface acoustic

wave element.



2 Thus, in the flip-chip assenbly techni que, since the bonding wire is not
used, a portion for wire bonding is not necessary on the package. Further,
i n" bonding due to the wre bonding, there is a necessity of ensuring an

excess 5 space in the envelope for introducing a tool that introduces the

PP R b LoTAlS, SaANeRks AERD AN PALR e FANL Ae 11 Lhe

fI'i p-chi p connection, the bondin 'S nece oresult in

cutti ngodaunol 08 rBXA8ShotPaRd, Mlbodlind |14 G d5seably {EGlE ue 1S an
i ng 0 nmeth

assenb od suitable for mniaturization of a surface acoustic

vwave dewicedsafySWhi a6R pERUSIL Wauethiht elin BAWANRA &ieaR e frequency
characteristic, is a device of excellent frequency T“selectivity suitable

for thgigaseondamne,hichie ral ienuatidie s AU SInG 418 Opcessary
particularly in the nei ghborhood of a pass band. However, in the surface

acq@ist ispawavanf ithlelenvidl ope ficaquenmodiadithd & T tthd©M A Lo @@sss band,
the frequency characteristics of 'the surface acoustic wave filter are .20

| ar gel yhaf besidddhgbwister ande apatidar eviath titee taakdagey thed eoon the surface
acoustic wave elenment is nounted, inductance of bonding wre, nutual

i nduct icong raetywedm Ehel dildlp-tchigf cdvoredtigom rigse dsoridiinds i k@01 Acsor di ngl y,
there are problens that attenuation characteristics intrinsic to the

sur f ac@o25 necessairy Wav & efsultteri rcanridtirge downd i henntgeobt spaee.
Accordingly, when for the surface acoustic wave filter, attenuation
charact eri st iT®uisn &ber ddd@me) lvams Femb lapdrachiniome alpaars asgrmbsingpmanded,

a techni que that another resonant
10 method suitable for miniaturization of a surface acoustic

wave device.

A surface acoustic wave filter, having a steep rise
frequency characteristic, is a device of excellent frequency
selectivity suitable for the case where high attenuation

15 characteristic is necessary particularly in the neighborhood.
of a pass band.

However, in the surface acoustic wave filter, in a
frequency band far apart from the pass band, the frequency
characteristics of ‘the surface acoustic wave filter are

':}50 largely affected by stray capacitance of the package thereon
the surface acoustic wave element is mounted, inductance of
bonding wire, mutual inductions between a plurality of
bonding wires or the like. Accordingly, there are problems
that attenuation characteristics intrinsic to the surface

25 acoustic wave filter cannot be sufficiently obtained.

Accordingly, when for the surface acoustic wave filter,
attenuation characteristic in a frequency band far apart from

a pass band is demanded, a technique that another resonant

3



3 systemis fornmed in the surface acoustic wave device and a trap due to
the resonant systemis fitted in a frequency band far apart fromthe pass
band has been frequently used. Wth such a configuration, the surface
acoustic wave 5 filter, when used for a portable tel ephone for instance,

_ ! b e . d_ of
can 'oscsf"ryﬁii;?e %f@ﬁggihoehg %9§;§%;§&g§gtg%a§?6§reggqs%x bapd, of a

| ocal or e frequenc atransmtting

band or L Vi n I se.b re.fre n ever a
o hundr 2o e O dcRENfesohyal YystPRoEs DRREERE! fnl £ CALEBGKADI BANRRIOr o

a surfaeo- agoust | Ery@Vendi bhss, banbeaRBaBLeRY 8LEFheAHEyt §skaduct ance of the
bonding wires and that of routing electrode pattern, and stray capacitance

in the packagei eidsudihad edntheurotiong ERELEQPRFH3s beshsapst iyvased. 15 .
As nentioned above, to advance m niaturization of the surface acoustic

device, fiheef) iphehi psasdseobl ¥ pecbabluetksepporéerabl ynadanted. cYhen
flip-chip nmounting is inplenented, however, due to an absence of the
bondi ngimpreve tties eat senvatioduchanaetpetsaiosngtt & fheqhendiyngandre. In
addition, in 20 flip-chip assenbling, the bunp connecting between the
surfaceof atolstal oweklbhboentrandagbefrageénpe hhstaamagapandefobm
approxi mately several tens ym As a result, conpared with the bondi ng
W re, thetianrisrelthitegikandnarkabrgcsiiing bandordingly, it was difficult to
obtain a resonant system 25 that forns a trap in a frequency band several
hundreds Mz Usipakly i rohesacbprds auedfveeuency ndapsdansevetalhe bunp and
that of the routing electrode pattern, and stray capacitance in the
patRagehnfr edatMds ePRIFohtPRgtPBrPR®A Pand. At that time, to form

a trap of a surface acoustic wave filter, a resonant system
due to inductance of the bonding wires and that of routing
electrode pattern, and stray capacitance in the package and
that of the routing portion has been mostly used.

15 - As mentioned above, to advance miniaturization of the
surface acoustic device, the flip~chip assembly technique is
preferably adopted. When flip-chip mounting is implemented,
however, due to an absence of the bonding wire, there is no
inductance pertaining to the bonding wire. In addition, in

20 fiip—chip assembling, the bump connecting between the surface
acoustic wave element and the envelope has a magnitude of
approximately'several tens um. As a result, compared with
the bonding wire, the inductance is remarkably small.
Accordingly, it was difficult to obtain a resonant system

25 that forms a trap in a frequency band several hundreds MHz
apart from the pass band due to inductance of the bump and
that of the routing electrode pattern, and stray capacitance

in the package and that of the routing portion.
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4 In the case of the flip-chip assenbling being adopted, there is no

mut ual induction between the bonding wires. As a result, there is an
advant age that characteristics in a broad band, particularly in a high
frequency region of 3GHz or nore, 5 can be inproved. Despite that, it is

frequency regi on e, 5 ca e tha
frequency barid® Gbr o fatbl 5 cboral ARG SHRAA SR par {61 BIFPFBSpass
band. , t hat flipszchip. t f
R A R S L e R N A

comuni £4LL 0, SYiSLENS; & gl ugpgn POLL abh e L6l sphopes. o PEES 1,00 e L ke.

Di scl osure nvention e present | nventli ons were carri

sol ve 1}hese, darPioRl &Py Thal ﬁ§?ha?rQQhﬁﬁ&yoie&gganfs§a zi8¥e§EE8n Is to

provi de a surface acoustic wave elenent "t hat” can mniaturrzed and can

be 5nproyedhof i mbesaed er inddPisc OUthHf, hands & 20 Aot hes gbiect of the

present invention is to provide a surface acoustic wave device that even

when fliereMidridssesdlbndsacEussatcReaepapt in vaMersbgliBALy Bafgachi eve
both the mniaturization and the inprovenent of characteristics out of

band. lappestimatelry $decpd] ehtintisedl® WHOVAPRra 2bogUthacBadsoyshbe Wave
filter having high attenuation characteristics even in a frequency band

sever al Ahundresisl fHzthapar arérprohl passthaddthét flipashipenoohieat of the
present inventionis to 5
surface acoustic wave devices cannot be used in various kinds
10 of mobile communication systems including portable telephones,

PHSs or the like.

Disclosure of the Invention
The present inventions were carried out to solve these
15 problems.

That is, an object of the present invention is to
provide a surface acoustic wave element that can Be
miniaturized and can be improved of characteristics out of
band. ‘

”}20 Another object of the present invention is to provide a
surface acoustic wave device that even when flip-chip
assembling.a surface acoustic wave element, can achieve both
the miniaturization and the improvement of characteristics
out of band. In particular, the object is to provide a

25 surface acoustic wave filter having high atteﬁuation
characteristics even in a frequency band several hundreds MHz
apart from a pass band.

Still another object of the present invention is to
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provi de a surface acoustic wave el enent capable of adjusting attached
capacitance with a high degree of freedom Still another object of the
present invention is to provide a surface acoustic wave el enent that has
| arge 5 mechanical strength at a bunp formation portion suitable for the
and a structure of high connect&on reILabLLity. In
€a

fLip-chip assenblin
order tRFo %rﬁ%ﬁ?ﬁﬁ?ﬂﬂ?ﬁﬁft%%éwﬁY%s%%? PRberePaRleanbpadiysting
fi ti ibed in the follow ng. 10 A ti
ol ermena Gra s prARARLE Ot IR, SR Fbre BT | 463550 By CEFORP 0 subst rate and a
t wo- t ti ) t filt havi | DT
(it ordi gi tals T ngatasy SFetistr Ot erert, LBHEREI SR BakP of
nterd glipqe o BRI AAES LONSLLIUNINGL O8haRY! hBT nbs 13rgnnected Lo an

i nput e signal conductive patiern “inc I'ng an input “sidé signal wring

a”dsa“-&é&%%Pf%éﬁwétréﬁﬁfﬂrﬁ%’atﬁﬁh§tP@£m99§oﬁe%§?tgggngﬁﬁﬁgb g @3, nput

side ground conductive pattern 1ncluding an In e groun wring and

an i npuqye St i ERHOLI SEMB g 278 9f sBrRathref 020nkgherhakbel
electrgggz cd%§%§tuting t he out put IDT'S Fs m?fedo to gn out put sfae si gha
conductjyei pefieey. i ncluding an output side signal wiring and an out put
signal termnal, the other one being connected to an output side ground

conductive ppit&Fdert NEd Ush Nge arh @3k PoiE ol51 i8s Pr EHBUpYeEEAE aA¢eABiBH! pUt 25
side ground termnal. At |east one of the input side and output side

ground g@asitista veowbl derasids @xsendieddf ani Bhet Bolbowhinghe i nput side and
out put side signal conductive patterns to form capacitance. 6
.10 A surface acoustic wave element of the present
invention comprises a piezoelectric substrate and a two-port
surface acoustic wave resonator filter having input IDT
(interdigital transducer) and output IDT. Here, one of a
pair of interdigital electrodes constituting the input IDT is
15 connected to an input side signal conductive pattern
including an input side signal wiring and an input signal
terminal, the other one being connected to an input side
ground conductive pattern including an input side ground
wiring and an input side ground terminal. One of a pair of
:20 interdigital electrodes constituting the output IDT is wired
to an output side signal conductive pattern including an
output side signal wiring and an output signal terminal, the
other one being connected to an output side ground conductive
pattern including an output side ground wiring and an output
25 side ground terminal. At least one of the input side and
output side ground conductive patterns is extended facing to

both the input side and output side signal conductive

patterns to form capacitance.



In the present surface acoustic wave el enent, between at |east one of the
i nput side and out put side ground conductive patterns on the piezoelectric
substrate and both the input side and output side signal conductive
patterns, 5 capacitances are fornmed to couple. The other ground conductive
pattern, if it is an input side, nmay be forned to have capacitance with

t he out put si%ﬁa?ﬂ%ﬁﬁﬂeé;gﬁau%@¥ e patPerhicanavef ehamentpubesivden may be
fornmed to have capacjtance with the input side signal conductive pattern
10 For 2theqam: ffg < réh&el%ﬁ%ﬁs§¥§em%0€ PBEBRAt §-dpi pEreundof the present
surface acpustic wave el enent, a Iongituﬂinal, node coupl ed tyge surface
acoust i%® PR AL T IRT 1 R theaRi REOhPERT AR ABPEtrate mngl bethsed. That

is, in the present. surface acoustic wave el enent 15 at | east one of
I f

ground‘%ﬁ%dﬂgff_éib Tt ALY R taP hge wP F PR SﬂﬁaﬁFS&HS P&LhERAP/ connect ed
lo'she b aiial ol sigatencoloble. el g the Lo PO

surface I'C wWave resonator fi out put si gnal
termn i - t rface.acousy | resonator filter are 20

di sposg!ciﬁ}[c})lgctolu‘fok?aeIS %%’h %gpggi ?%ngclgsﬂ%gt\gg%gfe f nlélagu K gogglﬁgi §8r ation,
a T esonAife YAHAM 41 NG eh LERD &]Qtﬁuérsﬂasngyaﬂgﬂdcéﬁta{égtg(yy%m a pass band

of the filter, for instance I1n a frequency band separa sever al

hundr egsa ttdzon Caihdbes AddebuhSEO! 81 89] Yna§VEE PHERCE 25 Rykhace acoustic

wave. el ement is flip-chip connected on for 1nstance an envel ope to nount,

char acteigasditemauitwdh bane igaic bei §8Ps pyse1 aBQnéﬁcfi‘%léSE??EErgf.

characteristics in conformty wth a comunication system can be

i npd enent ed. Fbor the two-port surface acoustic wave resonator filter
of the present surface acoustic wave element, a longitudinal
mode coupled type surface acoustic wave resonator filter
having three or more IDTs may be used.

That is, in the present surface acoustic wave element,

15 at least one of ground conductive patterns including wiring
and ground terminal connected to the interdigital electrodes
of the IDT constituting the two-port surface acoustic wave
resonator filter and both input and output signal terminals
of the two—port surface acoustic wave resonator filter are

20 disposed to couple through capacitances.

By adopting such a configuration, a resonant system
having a trap in a frequency band apart from a pass band of
the filter, for instance in a frequency band separated by
several hundreds MHz, can be added. Accordingly, even when a

25 surface acoustic wave element is flip-chip connected on for
instance an envelope to mount, characteristics out of band

can be improved and an adjustment of characteristics in

conformity with a communication system can be implemented.
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The capaci tances between at |east one of the input side and output side
ground conductive patterns of the two-port surface acoustic wave resonator
fitter and both the input and output signal term nals can be forned by the
foll ow ng neans. 5 These capaci tances may be forned by disposing for

i astance the ground conductive pattern so as to face_the input/output
conductive pa %rﬁ%?a%&Y%?ﬂ%?ePgFW?ﬁ%s%tnﬁ9aBE oRrgr fEdthae 1nBUEoABdEhaped
capacitive el ectrodes. Further, o he piezoel ectric, substrate, a

i ural i P90 T EBRUREor PEDURE GBRHHGtBEGPEposERS: BT SBE LOSRER ot her

t hr ough Lele | C 1S..tD the surface _acoustic wave
elenents%fyfée g%?%ggg% ?%&%n??%ggg%?rlgégEeSngnngPﬁg Fﬁﬁuﬁn?P e 38d

out put i g C i tern heg two-part . surface 15 acoustic
wave ré?%ﬁ%?%réfyﬁgéreggﬁ%§%¥gsggﬁ ?éag?g%ﬁé gV gﬁe ?HE&PW&QHaEFFQﬁCe
forgation conglyctd v R t apgcj far ion

conducti ve patte%%.8%%§é%ﬁ%u%égggﬁgc?gaggém?grﬁgt?%ggggﬁggc??%e pattern is

part ofjigt S& otE §PHEHEL E¥B4TaELGEN LSgextended i to the input
20 sidels?gﬁgl condugtige&pggtg?ﬁgang ?ﬁgegﬁ%ufss%seggiéﬁgﬁ rEg'(oanductive '

pat t er ningie/ Qut put esRaattateephOtBRhEON ArEOECtd V@, Patd 88 r&néf part of

the ground conductive pattern and is extended facing to the output side

signal fentegtdve tpatdbebAshageliheapatpblivei deest8pakscoONBEthye, paht ern.
Here, 25. at |east one of capacitances between the ground conductive )

patter ntledpbideoebpotrscdsubsynatecoadptrudipgt ber soaddctbet Waga rishe

ground conductive pattern and the output side signal conductive pattern

cahObe nay neel diesmesadthe SagaatoB8each other through layers of

| dielectrics. |

That is, in the surface acoustic wave element of the
present invention, at least one of the input side and output
side ground conductive patterns of the two-port surface
15 acoustic wave resonator filter comprises at least one of an

input capacitance formation conductive pattern and an output
capacitance formation conductive pattern. The input
capacitance formation conductive pattern is part of the
ground conductive pattern and is extended facing to the input

: 20 side signal conductive pattern and the input side signal
conductive pattern. The output capacitance formation
conductive pattern is part of the ground conductive pattern
and is extended facing to the output side signal conductive
pattern and the output side signal conductive pattern. Here,

25 at least one of capacitances between the ground conductive

pattern and the input side signal conductive pattern and
between the ground conductive pattern and the output side

signal conductive pattern can be formed between the signal

8



conducti ve pattern and the capacitance formation conductive pattern

extended facing to the output side signal conductive pattern.
surface acoustic wave el enent of the 5 configuration, from at

In the
| east one of

ground term nals thereof, conductive pattern is connected on the

i c . substrate

the conductive pattern, by dis osln% close to
e

i | t .
b6t h vi ST e TR RS CTh i bt hS CRRAThERRCE] EAEFAL LPR; RandlgEly

_ . o "ELPf fac:
connectiAE T RE e ERoRly (&7 RRRLorphl el Gadpel Eopanfelde’ "

therebghﬁﬁggnlwbre specifically, the ground conductive patter
(ext enae

nis routed

approxinmately in parallel with the routing portions of the

 nput fout put. i, ANl LUNMNELLYE ML SLDSnEREN e L pRLEDY @ desired 15
. u )

capaci tance being for In € present sur

ace acoustic wave

e'egemﬁonfﬁ%dfﬁﬁﬁoﬁymffgmt@@ 18p4 Shde,an 52Hﬁ8u£e§hgﬁa9$?FHQreS?ndUCtiVe

patterns of the two-port surface acoustic resonat or

ter cohprises

comb- shanfth GaIPAC igd tee 18k s r esken @Ot £QroRt theasti e 2981 0EL Wi EN the input side
signal conductive pattern and with the output® side signal conductive

patt er isubstird @ staraheciod cop@gt t Bne epa beE WRENLY N1 §peYNHgCaNgYE! tye
pattern and the input side signal conductive pattern and between the

gr ound lemtrtd ueits ey et e nconmecbed ptd thdeiRpusi §Nghatopdu@inye pattern

being able to form by the conb- shaped capacitive el ectrodes.

In the

conf i gwfattitom, twhrepdt thier Caod - sbapsticapaceét rysoneteet Follesr heiween t he

ground el ectrode side of the two-port 9
.10 wiring pattern connected to the output signal terminal,

electric capacity therebetween. More specifically, the

forms

ground_conductive pattern is routed (extended) approximately

in parallel with the routing portions of the input/output

side signal conductive patterns each, thereby a desired

15 capacitance being formed.

Further, in the present surface acoustic wave element,

at least one of the input side and output side ground

conductive patterns of the two-port surface acoustic wave

resonator filter comprises comb-shaped capacitive electrode

' 20 for at least one of with the input side signal conductive

pattern and with the output side signal conductive pattern,

at least one of capacitances between the ground conductive

pattern and the input side signal conductive pattern and

between the ground conductive pattern and the output side

25 signal conductive pattern being able to form by the comb-

shaped capacitive electrodes.

In the configuration, due to the comb-shaped capacitive

electrodes, between the ground electrode side of the two-port

9



surface acoustic wave resonator filter and the input/output of the
two-port surface acoustic wave resonator filter, electric capacity is
formed. When using the configuration, so' that the conb-shaped 5 capacitive
el ectrodes do not excite surface acoustic waves to disturb signals, a

tch of the conb-shaped el ectrode dlrectlo of .t he conb-shaped
BatterWQf qﬁa%ﬁﬁ%ﬁ:rkjw?%%otﬁﬁ%ﬁag Tt hil toht AR & ?ohanBz% F%Htmfth t he

f f t d t duct at 10 t
can be Yortti 110 0ae 1 S E S € ot ahe 1 faars keS8t Rttt BSpaci t ance. can
be easi|l.y t e.s acousti c wave elenent of the present

dDe AD NS Blha it g NEs SHETACE,

i nvent ion e’ ground conductive pattern of the two-port

surface acousfigs, HE %%Pé‘aé&tf{% L8Li8h -Gl Pl dive d&&tfcéﬂ%é%gem

formed, thereon at |east one capatitance forma |on condu

conpiecteg 40 tR | ML Sbalss Qb gt 8RC; UL DUt £5L0% SOERRL - CORGUST Ly e

patterns being forned through the |ayer o ectrics facing t

ground GoRAUY | YRgRALS 1A pi Bdh | SBSERONEORE- §1@Q§&at@ﬂ€§§r8&év‘§ﬁ& fhe 20
ground conducti ve pattern and the input side signal conductive pattern and

bet ween it sl ceisl usdrity-es @b &@r Pat 88Fn t Ben OWé PyE18LEE4SI gnal
conductive pattern being able to formfromthe ground conductive pattern

and the capa@idaseding dioretiercaonimet a tveopat ¢&iipa f &d Medtwntidecdgyer of 25
dielectrics. In the configuration, by interposing the |ayer of dielectrics

bet weerp fa fidunialg toyamdc ot due | By ed scohdhween pabeegnpubtidet er m nal of
the two-port surface acoustic wave 10
‘10 capacitance can be formed in a smaller area and a magnitude

of added capacitance can be easily adjusted.

In the surface acoustic wave element of the present
invention, at least on one ground conductive pattern of the
two-port surface acoustic wave resonator filter a layer of

15 dielectrics is formed, thereon at least one capacitance
forﬁation conductive pattern connected to the input side
signal and output side signal conductive patterns being
formed through the layer of dielectrics facing to the ground
conductive pattern, at least one of capacitances between the

26 ground conductive pattern and the input side signal
conductive pattern and between the ground conductive pattern
and the output side signal conductive pattern being able to
form from the ground conductive pattern and the capacitance
formation conductive pattern formed on the layer_of

25 dielectrics.

In the configuration, by interposing the layer of

dielectrics between a plurality of conductor layers, between

the ground terminal of the two-port surface acoustic wave

10



resonator filter and the input and output signal termnals of the two-port
surface acoustic wave resonator filter, capacitances are forned. Due to
sttong demand for mniaturizing a surface 5 acoustic wave el enent, an

i mprovenent of degree of freedomin designing is a serious concern.
According to the _aforenentioned configuration, a magnitude of the

capaci tHmA2RY petH e b el v tisted QREPURL Shohet begnbeabs 6feedom
an adjustnment of the position of the trap or the |ike being 10 easily

i mpl eme ?xwaiﬁﬁﬁtt?é%f?ﬂ%ﬁ&mTﬁﬁhﬁsﬁﬁg nge3oR3keEicEbttelyer for instance
on the envel ope thereon surface acoustic wave elenment is nounted in face
down bo%é}ﬁa}%l, BE VRN T he” hduct or | ayer and input/output |IDT el ectrodes

e Tormed. NBHE e MRS QORI EoA RS LRI Ho 0 e8I nvent i on”

be forned. Next, & sur acou ¢ wav

5,20 e bt L hechiones sarl bnge b e 9 qEaLLened siLLacs scouetc

wave elenent o e present 20 inv ronon-ap . C
to faceydlonshiBond] N9 sy 804 AConBELHSt I WA P LRl the present
I nvention Tonprises a pi ezoel ectric substrate, "a surface acoustic wave

el ementa £ £hesach e oot SAORL L4 Ca SRSAT Bhfe 208 PRY1 000265k PO !
| 0 S, a

surface acoustic wave resonator filter having Input and put

print ek Eige UfdrmQdrshanse dagPNSIEd i Weth bé'”Paréé‘rtcﬁ'@gJ?é'éf@Feff‘QQ&ﬁﬁli ¢ wave
el enent, one of a pair of interdigital electrodes constituting the input

I DT is drl adjustment of the position of the trap or the like being

‘10 easily implemented.

Other than these, by disposing a conductor layer for
instance on thelenvelope thereon a.surface acoustic wave
element is mounted in face down bonding, between the
conductor layer and input/output IDT electrodes of the two-

15 port surface acoustic wave resonator filter, capacitance may
be formed.

Next, a surface acoustic wave device of the present
invention is one formed by flip-chip assembling the
aforementioned surface acoustic wave element of the present

20 invention on a package called envelope due to face down
bonding.

A surface acoustic wave device of the present invention
comprises a piezoelectric substrate, a surface acoustic wave
element disposed on the piezoelectric substrate and having a

25 two-port surface acoustic wave resonator filter having input
-and output IDTs, a printed circuit board and a conductive

bump. In the surface acoustic wave element, one of a pair of

interdigital electrodes constituting the input IDT is

11



connected to an output side signal conductive pattern including an input
side signal wiring and an input signal termnal. The other one is
connected to an input side ground conductive pattern including an input
side ground wiring and 5 an input side ground termnal. one of a pair of
interdigital electrodes constituting the output IDT is wired to the out put
si'de si ganhecbaduteoi ar patpetnsidel sdignglt kenduiqritvesipde te¥ingnal wiri ng and
the output signal termnal. The other one is connected to the output side
ground ébaAdudingeapaibrerh sddensligdadgwibénguiapdt asi depgrtowidmailri ng and
t he outgut si de round termnal. At |east one of the input side and out put
si de gr 68RBiRBAduckhe oY s 18 exnredeedftei ag Ltopbbt hidehgronpdt side
and out put side signal conductive patterns and fornms capacitance. The
pri nt edePAEGFL VBoRRBE BRI NS eYdaRT1 BNl BRULNSAEEN JrvainguMiladadaemdst i ¢
wave el ement is nvanted ang termnals corresponding to an input signal
ter m naP® 4APUbuEHOE SFQHAF FEFRiRaL -arfene ¢f otnB2ikraf nihterdigatadrface
acousticlmaﬁe glenent. TEe conductive bunp_connects the input signal
t er m naPreFhECBEE paPSFHRUFLPEr FPRaPULRH L ART26SgMdERE tor FPgalPuSPUthe
surface usti ve el epent aag the .term.nals of th rinted circuit
boar d. F%gghgigﬁ?rgggn %SEEYFCP $8r8|éﬂEaP§lae Fg§sPu§R§to§lthe i nput
side ang- PUL; si u c g i atterns. conprises at | east one of
an i npu lgg%aC|%g%§§ %%?ng ?ogﬂ gﬁgoﬁgac?ivgeﬁgfpgﬁn at eaﬂggﬁfpﬁPe
capaci t apce fRLABLE0R, £RVAYGEH] e gg i t aci_tance formation
conduct?ve pattern is?part.o§£#ﬁg §?§5n8988§ u895©écﬁgsge%ﬁkiﬁ5nis ext ended
faqbng 1Rcifi81hgPEhe ShdEpat 9824 CGRAUAL! ¥8r1fg and the output side
ground terminal. At least one of the input side and output
side ground conductive patterns is extended facing to both
the input side and output side signal conductive patterns and
forms capacitance. The printed circuit board comprises an
15 area thereon the surface acoustic wave element is mounted and
terminals corresponding to an input signal terminal, an
output signal terminal and a ground terminal of the surface
acoustic wave element. The conductive bump connects the
input signal termiﬁal, the output signal terminal and the
- 20 ground terminal of the surface acoustic wave element and the
terminals of the printed circuit board.
In the surface acoustic wave element, at least one of
the input side and output side ground conductive patterns
comprises at least one of an input capacitance formation
25 conductive pattern and an output capacitance formation
conductive pattern. The input capacitance formation

conductive pattern is part of the ground conductive pattern

and is extended facing to the input side signal conductive
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pattern and the input side signal conductive pattern. The output
capaci tance formation conductive pattern is part of the ground conductive
pattern and is extended facing to the output side signal conductive
pattern and the output side 5 signal conductive pattern. Capacitance
between the ground conductive pattern and the input side signal conductive
pat t er rcaketapaedt bhe elbpttieehdeheignedngondudtdviev @atdtetrar.n Thad t he
out put side signal conductive pattern nmay be fornmed between the signa
conduct PYEPPEt E@PACARENERefeaBaEiPAnEORIDCLdVen PG egdndifc Dard wdt t er n
ext ended facing %o thg signal conductive pattern. Further, these

N{ heOongHEF

capaci t 5R@e¥r9 ¥e Bebherncandyd sersfrendedayfasd fotitedhst the
comnb- shaged elegtrodes gr naé bE_forneg due to co ductorlpatterns faci ng
t hr oughPRtPREeF L3¢ f EPaclt FPRAUCHEVEoPALhE By PREFNG PUHPUDHS4A® a pri nted
Wi ring board suc$ ag.for ig%tance g ceragic sugsérate E n be usgd._By
ado%tlnﬁlgﬁ%h Ot ot 4ti BASTERB - predRAc EARFaCRELEBER: FBC HAFB Hevi ce,
whi | 4 i 0l j ' f. K due_tq. the fli.p-chi
assenbl {aneShPErE PaELEEL“BbHaPRE ifPBRUEHE SYSriad: sraten e or st cs

t - of f ' , [ [ t havi
a'trap Pactefiind coPiclbahfl pbtiben InelBRoHN RoRBIE e, BaTtAn Tom o

b ingl y¥; : is [ | e ' d

ool I oot RF2ucRRS ¥ine SxbharCeBRAEEATRERCER SRR el oni | ¢

R e i s A

finet ecopdueion taNeicHispopadtarnt BRtRhA2ALIFACH Mgt t3URSY &lignaa 13
conductive pattern. Further, these capacitances of the
surface acoustic wave element may be formed of the comb-
shaped electrodes or may be formed due to conductor patterns
facing through a layer of dielectrics.

15 For the printed circuit board, a printed wiring board
such as for instance a ceramic substrate can be used. By
adopting such configuration, the present surface acoustic
wave device, while realizing miniaturization of a package due
to the flip~chip aésembling, without using bonding wire, can

20 improve characteristics out of pass band of the filter, that
is, can add a resonant system having a trap in a frequency
band for instance several hundreds MHz apart from a pass band.
Accordingly, a surface acoustic waﬁe device small in size and
excellent in frequency characteristics, particularly suitable

25 for mobile communication instruments, can be realized.

A surface acoustic wave element of the present

invention comprises a piezoelectric substrate, a first

conductor layer disposed on the piezoelectric substrate, a

13



| ayer of dielectrics and a second conductor |ayer. The |ayer of
dielectrics is forned | am nated on at |east part of the first conductor
| ayer. The second conductor layer is |amnated through at |east part of
the layer of dielectrics 5in at |least part of the area of the first

conduct Dayéayer. didbattiscsi Bntiha suchbage canausitios Wave el egrat 19l the
present invention, on the first conductor |ayer dispoSed on the

pi ezoel eftdielsabsicat s fbraaghluhenhayer oof adi alesl! nast e 3geond
conductor |ayer is disposed to forma capacitance 10 elenent. The first and
second fbnsiuctondhiayerslayerfortied sacondecpattetss Dayéer jknstance surface
acoustic wave filter, surface acoustic wave resonator, surface acoustic
wave rkaniadbedf threnghr stit irgsél patrtodé ahet hayeirkef Bhienedtrixs resonant
system can be added so as to have a trap in a band 15 different from a pass
ban8l ofim #%|leastopact PA Sheehsmenbf thecdidistigcoaduletopr dssrir .i nvent i on,
wi t hout making use of the inductance of the bonding wire as before, a
surface acouStak hawell| Bhensutincpeagevehibredatieeel oembhitpofhithe
assenbling to niniaturize and a trap can be sinultaneously 20 forned in a

frequerkyEPERE SRVEREICRunBRelBeMIB rabacPnEpERO Tt Raypas dilsmosed ont he
present_invention tFe,Iageﬁ of dielectrics, ~wthout restricting to a
singl e PRSP L1RFPELEGFELGr SBREtrater eEhEPUgh’ Ehe BaVvesr edd dieleckinies | ayer
of a fiyrst 25 dislectriﬁg of first, ernittivit¥ and a second dielectrics of
second P TPt GOBMUAED T b&2¥BFned FASROFSRI hat £O5Fy dcCaPacithdcsof .
Al t grna hr or..nor.e ki nds of %iele trics of different )
_ pe%ﬁitt%%‘#%@' (rarlglye bfelrr’ﬁ&e%fl%rs?%?ﬁ a?%rb&f%t%’éefalﬁrs are formed in
' the patterns of for instance surface acoustic wave filter,
surface acoustic wave resonator, surface acoustic wave
resonator filter, routing electrode or the like. Thereby, a
resonant system can be added so as to have a trap in a band
15 different from a pass band of a filter formed in an element.

According to the present invention, without making_use
of the inductance of the bonding wire as before, a surface
acoustic wave element can be assembled due to flip-chip
assembling to miniaturize and a trap can be simultaneously

*;)20 formed in a frequency band several hundreds MHz apart from
the pass band.

In the present invention, the layer of dielectrics,
without restricting to a single layer structure of one
dielectrics, can be formed in a mixed layer of a first

25 dielectrics of first permittivity and a second dielectrics of
second permittivity or may be formed in a laminate structure

thereof. Alternately, three or more kinds of dielectrics of

different permittivities may be mixed or laminated to use.
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Ther eby, the magni tude of capacitance being added can be further easily
adjusted. As the dielectrics being used in the present invention, various
ki-nds of dielectrics including for instance silicon 5 oxide (Si )
silicon nitride (SiN,,) In flip-chip assenbling, after a conductive bunp
such as gold bunp or the like is disposed on a pad for connection

di spos@teorbihe tpeemeghddudiec ofulsspaat i ares iesdmg eddrmtpcamdod 0 t he
correspondi ng pad on the printed circuit board, heat, pressure,

ul t r asépictbesr eplé lvi RéIvstesbutted to forma solid diffusion layer and to
connect. A~ a result, onto the pad, during connection, large stress is
appl i ed. Accdfdthgl fieflectird csr dredigblusad ithitdie PLreIFIHdUr & forhe pad
portion to 15 strengthen nechanical strength. In lamnating a plurality of
conducVer ipgypekdndshrdugheliesfdri Gt ety Cf LD IREE cibatFRaince

el ement on the, piezoelectric,substrate, by pepetrating the, layer of

i & ccorie (5icht or PapErooRABE oS ne TN L SENEE &S corgh SBELaRnC or

| ayers, n@&iabili%y of connection with the external due to the conductive
burp cdfiFE) s GAOHER | ved. Thus, the present surface acoustic wave

el ement may ._conprise,a piezoelectric substrate fiyst ,caondu r |ayer
tIHerEgilng Ilgctarslse%b%blsntql" aiH:eJ:t a con c‘&l‘;e blﬁnrlié.f&)

di sposed on c su at’e, a second conductor ayer

o 28RS0 gl iRy Y AN A dNBAER A d aa [HESLOANLELSE | 2y

and a ectrics, and nmeans erltayer connecting the first

200 SFABSCBANR O KIS S EANGP LU A e 0Tt #5471 o=
.10 the corresponding pad on the printed circuit board, heat,
pressure, ultrasonics or the like is inputted to form a solid
diffusion layer and to connect. AS§ a result, onto the pad,
during connection, large stress is applied. Accordingly, it
is preferable to thicken a conductor of the pad portion to
15_ strengthen mechanical strength.

In laminating a plurality of conductor layers. through
layer of dielectrics to form a capacitance element on the
piezoelectric substrate, by penetrating the layer of
dielectrics to intérlayer—connect the first and second

f20 conductor layers, reliability of connection with the external
due to the conductive bump can be further improved.

Thus, the present surface acoustic wave element may
comprise a piezoelectric substrate, a first conductor layer
disposed on the piezoelectric substrate, a second conductor

25 layer laminated through at least part of the area of the
first conductor layer and a layer of dielectrics, and means

for interlayer connecting the first and second conductor

layers penetrated through the layer of dielectrics.
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di sposed. of course, the surf ace acoustic wave el enment can be bonding
assenbl ed, even in that case reliability in connection being able to
inprove. 5 In the surface acoustic wave el enment and the surface acoustic
wave device of the present invention, thus, in the surface acoustic wave
el enment, or between the surface acoustic wave el enent and the envel ope,
capaci t ance ©anthe sfeeomsdcobgaateon Heayspad temdudbivamtbhury mawtber
resonant systemdifferent fromthe resonant system of surface acoustic
waves cdisposesdde@f EQunSs@heiheheufifiagec Bigeusddaniwaviey glenandd dan
assenbling the surface acoustic wave elenment .to mniaturize and there is
not r ekt beaiding Ags gdiad arfetud tthahecane eral ipilikyiie case of the
exi sting wire bonding, a_resonant system can be added, that is a position
of a tcanrestips bednk @ttt MRIREHcy band for instance severa

hundreds MHz apart fram a pass hand. Accordingly, due to the_present

i nvention, a%‘u&?’fcesu& i Cel"‘éar?é%te]a‘ﬂbeqhe/s?ﬂ#agée Zﬁl’%%%%ti c wave

device that .are snmall,in size qﬂg excel lent.in attenugéion characteristics
r

out of AFEHEF ek "B rdS e OariiEY BERRTT pt HOYeRt e DY ntR FPS. 1is a
di agram scpematl calqslty.csh/?)a\r/&/eg%lo&gexg% Sc.g@(zmgé{g;gé%o{hg §&£%ggg acousti c wave

€ aco .
el ementsu& % e pr esen]t 1 on. 'S a dl agram snow ng an

TR TG L s A e S e
formed. Due to the capacitance formation, another resonant

10 system different from the resonant system of surface acoustic
waves can be added.

Even when the flip-chip assembling is used in
assembling the surface acoustic wave element to miniaturize
and there is not relatively large inductance due to the wire

15 as in the case of the existing wire bonding, a resonant
system can be added, that is a positioﬁ of a trap can be
adjusted at a frequency band for instance several hundreds
MHz apart from a pass band. Accordingly, due to the present
invention, a surface acoustic wave element and a surface

720 acoustic wave device that are small in size and excellent in

attenuation characteristics out of band can be provided.

Brief Description of the Drawings
Fig. 1 is a diagram schematically showing one
25 embodiment of a surface acoustic wave element of the present
invention.
Fig. 2 is a diagram showing an equivalent circuit of

one embodiment of a surface acoustic wave element of the
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frequency characteristics of one enbodi nrent of a surface acoustic wave

el ement of the present invention. 5 Fig. 4 is a diagram show ng neasurenent
results of frequency characteristics of one enbodi nent of a surface
acoustic wave el enment of the present invention. Fig. 5 is a diagram show ng
measurenent results of frequency characteristics of one enbodi nent of a
sur f acPreasreotR{eRt e el ement of the present invention. Fig. 6 is a

di agram showi ng neasurenent results of frequency characteristics of one

enbodi nent ofF W sut et e® RSN SHRWEN @I ehewtabiororparatfvefexanpl e. Fig.
71s a giagran1sh W ng nmeasurenent _results of 15 frequency characteristics
of one Dt CRATECERF FREECS aRbuRRE ceRRoe iReRkeAf 8f SEBABSRat i ve
exanple. Fig..8 is_a djagramschematically, showi ng, anot her enbodi nent of a
sur f ac GRS VRES & LTBRRNt Obf CERePTF eShht LAPROEASROn. 20 Fig. 9 i5 |, a

di a ran1scheqpli0ﬁél¥éshq¥ﬁn still ﬁfother- enbodi pent oﬁ a sgrface
acolstic wave  enert® 6 FHRITFRSERW IR FUREReRY, Y9811 55 a%8i agr am f or
expl ai n : iguragjio urface_acqustic wave
eIenen[%{ghég%g%%ggg%gagé% ?§§§%t$§n35§i§W8§?§F§né 8ia6r3H¥?8Feexplaining a

et s RS lafeacut e prguahicupgiRRbaTent of e L

a method for papuffctyrd ngi fqsah f sic6w BcouURLA SureNene! pOBAY +Of oene

frequency characteristics of one embodiment of a surfacé

‘10 acoustic wave element of the present invention.

Fig. 6 is a diagram showing measurement results of
frequency characteristics of one embodiment of a surface
acoustic wave element of comparative example.

Fig. 7 is a diagram showing measurement results of

15 frequency characteristics of one embodiment of a surface
acoustic wave element of comparative example.

Fig. 8 is a diagram schematically showing another
embodiment of a surface acoustic wave element of the present
invention.

20 ' Fig. 9 is a diagram schematically showing still another
embodiment of a surface acoustic wave element of the present
invention.

Fig. 10 is a diagram for explaining an example of a
configuration of a surface acoustic wave element of the

25 present invention.

Fig. 11 is a diagram for explaining a method for

manufacturing a surface acoustic wave element of one

enmbodiment of the present invention.
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. enbodi nent of the present invention. Fig. 13 is a diagramschematically
showi ng one 5 enbodi nent of a surface acoustic wave device of the present
invention. Fig. 14 is a diagram schematically showi ng one enbodiment of a
surface acoustic wave device of the present invention. 10 Best Modes for

| rpl enenting the Invention |n the follow ng, the present invention wll be
déscribed in ¥ e HetlF 12 ¢EAPBANNERL ¢XPi8ipigy 2 methodi d4gFam
schenatical%g?shomﬁng oneﬁgnbodinent of a surface acoustic wave el enent of

the prdSHLIACTNEIRY of SPRIRRE QGPPELLCaWBUS BLoHERE OfeRBSt 11, on a

pi ezoel ort surface acoustic wave 20 resonator

tri t 10 { Wo-
filter %ﬁkﬁéﬁhégpz%é?%ﬁ?tpgﬁg?ﬁgglEXSBgﬁPE°mave resonator 200 are di sposed,
th b | titugi f t] filter. Th
o bort sur Al SLEOle e 00 BRERRE S AL R Shl R oy e Do

t wo- port surfdce acous 101,

102 10 d.40 NSi.St. 1 o] RY irs qf interdigital 25
eIe%trd%ggigﬁwgégﬁégp%r%ggﬁ?ggcéhggggg iga&gv e??SSnggoF Ogreﬁgn onnect ed
in serigs,&Mde the two-port surface acoustic wave resonator filter

Reference nunerals 106 and 107 denote reflectors. 18 In two input |DTs 102

?zgerlgﬁgioz | hei g Wor pofd $Ua{a6LamaseHSRLEI WRY .y BROAZME ohk! ter, one side

embodiment of a surface acoustic wave device of the present
(invention.
10
| Best Modes for Implementing the Invention
In the following, the present invention will be
described in more detail.
(Embodiment 1)

15 Fig. 1 is a diagram schematically showing one
embodiment of a surface acoustic wave element of fhe present
invention.

In the surface acoustic wave element 11, on a
piezoelectric substrate 10, a two-port surface acoustic wave
éO resonator filter 100 and a one-port surface acoustic wave
resonator 200 are disposed, thereby as a whole constituting a
surface acoustic wave filter. The two-port surface acoustic
wave resonator filter 100 has five IDTs 101, 102, 103, 104
and 105 each.consisting of five pairs of interdigital

25 electrodes. The one-port surface acoustic wave resonator 200
is connected in series arm to the two-port surface acoustic
wave resonator filter. Reference numerals 106 and 107 denote

reflectors.

18



el ectrodes constituting the IDT are connected with an input signal

term nal 301, the other side interdigital electrodes 5 are connected to

i nput side ground terminals 306 and 307. In the remaining three output

| DTs 101, 103 and 105, one side interdigital electrodes are connected to
out put side ground termnals 303, 304 and 305 respectively, the other side
i nterdigital Isl aota cidgsuthalhg WP2 i amgd phod e HistBO1twEORoBNdSWOLE08 as an
out put signal term nal of the two-port surface acoustic wave resonator
filter. actustia plaveixmrenateri hblters evAnsédedinberdégdhielport surface
acoustic wave resonator 200 connected in series armto the two-port

sur f aceelmdfurndes arnetitvEbrg thestDEf arRecPRpaEtedghiarht arnitAREE301, the
15 out put signal termnal 302 of the element, the ground _terminals 303,
304, 3059506 v bl Al betRenfbhesdsige éBFPE@thHPﬁgeﬂéFﬁfﬁ§P§ of the
envel ope through for instance nductive bu present _surface
acoﬁst|%F%%ﬁRPQﬁ%ﬁﬁ9ﬂtoa%nP%Es§18?OgBHEn8ft?gglﬁﬁ6§n38§eﬁﬁ?napg wif2d to

h d I d 1 d
the 'Qﬁﬁer&'rg%ﬁ#a%qeg%éeiﬁagﬁﬁﬁt-é‘l‘ Eﬁa Obggﬁavigﬁpag?t Zhdes w th an
t I d.toth D d I
term nZJ'rf‘*’%? %ilr TS G R I e o T e
out put 383, 1804 "2 ?6%”%&@%&%&%%&2”% ng\e@E% ghggent, at

| east o e groUnd ¢ond Ive patterns i wring and the

grounddggé 6@?%§t§1 c@@b&@saﬁ§v98§RQEE§Hg gaigekﬁg 604 ST @ogl Laly

el ectr S constituti ng t wo- ort surface acoustic wave
-nefenat@63fé§t§ﬂ b3t Pi8PE8§Hal Oterminal of the two-port surface
/

€

acoustic wave resonator filter. The output signal terminal
is connected to the one-port surface acoustic wave resonator
200 connected in series arm to the two-port surface acoustic
wave filter. These of the input signal terminal 301, the
15 output signal terminal 302 of the element, the gfound
terminals 303, 304, 305, 306 and 307 can be connected to
corresponding terminals of the envelope through for instance
conductive bump.
In the preseﬂt surface acoustic wave element, at least
| 20 one of the ground terminals wired to the interdigital
electrodes constituting the input IDTs 102 and 104 and the
output IDTs 101, 103 and 105 is disposed to have capacitances
with an input signal terminal wired to the input IDT and with
an output signal terminal of the two-port surface acoustic
25 wave filter wired to the output IDT.
That is, in the present surface acoustic wave element,
at least one of the ground conductive ﬁatterns including the

wiring and the ground terminals all of which are connected to
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have coupling with both the input and output signal terminals of the
two-port surface acoustic wave resonator filter by 5 capacitance. Due to

t he resonant systemthat uses the capacitances, a trap can be forned in a
band apart fromthe pass band of the surface acoustic wave el enent, the

frequengye theecpgigitsli 63cbeiBaeabbe tRcadiDES! Wnish if @Y lddy dyh 10
conformty with sygtem requi remer?t of a gommni ggnltsg%tgys r@mEh%nt‘DWg three

out put pé¥s 4@2fad@3a80dst0E wavEEELednheora®iQvRUl Side Rfsddg 4 wo- port
surface acoustic wave resonator filter 100, from the output side ground

t er ni nahave 363uphiind06i thnhechednhtoihpth and b@f@u%o%i%@ll%rn@naﬁ%
patterns 401, 402, 403 and 404 that are capacitance fornmati on conductive

pat t er nef atlee di wposedt esonfatedatansngct aagad readbaagorhe iyt 1si de and
output side wirings. These are extended on the piezoelectric substrate
sl i ght |sapephtamee. fromand in i medi Ate vicinity of the routing wiring
501 and )20 502 of the input IDIs 102 and 104 and routing wiring 601 and
603 of the olRyritte Dike reeperantesysteni hjati spesetheopppaictielyicelsher eby

t herebetween electric capacity bein formed. The ground term nal 304
connect@2dt¥aP tFn ove pferret 1032 banfdsaparsnfedmt sheapessheandpott rout i ng
w rings 501 and 502 in the surroundi ngs thereof, accordingly therebetween
el ect rithe cipak3ts dEPWItiervage ehempetsuthsuftrayensy the ground

term nal,s 306 and ~07 (2)\2 conneciled to the input side |DTs 102 and 104 too,
the rodttHFACHETHPGSCB02°18922048 E0328P Bt NatbufparibiddtyDis are

) 10 conformity with system requirement of a communication system.
Among three output IDTs 101, 103 and 105 connected to
an output side of the two-port surface acoustic wave
resonator filter 100, from the output side ground terminals
303 and 305 connected to both end IDTs 101 and 105, Al
15 patterns 401, 402, 403 and 404 that are capacitance formation
conductive patterns are disposed elongated facing to.and
along the input side and output side wirings. Thesé are
extended on the piezoelectric substrate slightly separated
from and in immediate vicinity of the routing wiring 501 and
)20 502 of the input IDTs 102 and 104 and routing wiring 601 and
603 of the output IDTs respectively, being disposed
oppositely, thereby therebetween electric capacity being
formed. |
The ground terminal 304 connected to the output IDT 103
25 is extended to face the input routing wirings 501 and 502 in
the surroundings thereof, accordingly therebetween electric
capacity being formed. |

In the surroundings of the ground terminals 306 and 307
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extended to face, accordingly therebetween electric capacity being
formed. 5 Fig. 2 is a diagram schematically show ng an equivalent circuit
of- a surface acoustic wave el enent of the present invention illustrated in
Fig. 1. Capacitances are shown together with the two-port surface acoustic
wave resonator filter 100 and the one-port surface acoustic wave resonator

10 200.dhi&sFaaato coRaechpdtt 8igapubreutipat agkound pebenthal roh@sngnl y
smal | inductance of at nobst approximately 0.1 to O0.2nH  Between

i nput / ol P gHUSDS, t e2Sandf 60m Gfrorothki B tpite stidend@disi weerut ual
i nduct ance, %eing shown by 707. 15 Capacitances forned between the ground
el ect r ogershded ans £hee, i apubidihgiltly sherabetivdesn efl eldte ittwaapardt tsur f ace
acoustic wave resonator filter 100 are shown by capacitances 708, 709 and
7 10. Theirgpssimwadce 708 corresponds to the capacitance 20 fornmed between
the ground terminals 306 and 307 and wirings 601, 602 and 603. The
capaci t ance 7P9gco?r espandsagvamhecbepatiicadde showibd Bat wekid vieRendi ri ngs
401 and 501, between the wiring 402 and the wiring 502, or between the
ground térouhhl o804 spsfane elFeuditiicnyavsoElememdoRf e Raesertie
capacitance 710 corresponds to the capacitance between the wring 403 and
the wirinyesbionahdlushsaked 4§ 64 -add t RBPAFLEAGCEE32L81SDAYRA the surface
acoustic wave elenment jllustrated in Fig. 1 is flip-chip assenbl ed, the
i nput spgggphgérwﬂﬁg|tggltwo—port surface acoustic wave resonator
filter 100 and the one-port surface acoustic wave resonator
10 200.
A terminal connected to input/output ground potential
has only small inductance of at most approximately 0.1 to
0.2nH. Between input/ocutput bumps takes a form of coupling
due to negative mutual inductance, being shown by 707.
15 Capacitances formed between the ground electrode side and the
input/output signal sides of the two-port surface acoustic
wave resonator filter 100 are shown by capacitances 708, 709
and 710.
The capacitaﬁce 708 corresponds to the capacitance
20 formed between the ground terminals 306 and 307 and wirings
601, 602 and 603.
The capacitance 709 corresponds to the capacitance
formed between the wirings 401 and 501, between the wiring
402 and the wiring 502, or between the ground terminal 304
25 and the wirings 501 and 502.
Further, the capacitance 710 corresponds to the

capacitance between the wiring 403 and the wiring 601, and

the wiring 404 and the wiring 603.
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t he out put signal termnal 302 and the ground termnals 303, 304, 305, 306
and 307 are connected to the corresponding 5 term nals of the envel ope due
te the conductive bunps made of gold. The inductance due to these seven
bunmps is as small as approximately 0.2nH or less. Accordingly, it is
difficult to nake use of a trap by a parallel LC resonant systemdue to

i nduct ance oWhthethanpuafidce' abtdusitriay weamac teareret aif 1 Tueet rtaadndirt er mi nal
for attenuation out of band. However, in the surface acoustic wave el enent
of theFipredent fhvpAthdp, adseniddde the sirgoe igridk ttepeimd Ardel, 708,
709 and 710, a resonant system can be forned to dispose 15 a trap out of
band. Ehg. o8tputasdigagdamegirdwialg dndrad i e reamaung oérminabmedny,
characteristics of the surface acoustic wave resonator filter in which the
capaci 884ees020830909nehd 0713 Ier CHIRI 9D hethovpr Fesprding and 2. 20
The surface acoustic wave el enment shown in Fig. 1is actually manuf act ur ed
an® ne&supddade Pledhenepvediheadus it itthe t¢RIBMLIYR gRumps Jmie of e

di agranms _showi ng , neasurenent. results thereof. In Fig. 5, curve A shows the
rel ati @R3Hi-p E’é?V\é’é‘ﬁu‘éga\“?%qGéﬁc&oaﬁaeéﬁoéﬁtve@f baympsh dat iash B lh@Ssur f ace

acoustic wave filter in_ter of 10dB/division and curve B shows
charac?@PFQFﬂF?teﬁytﬁezﬁWnQﬁnifﬁﬁ the pass band thereof in term of

L o PR TS S AT R PR UL I T 4 1

attenuatlgqlel LC resonant system due to inductance of the bump and

10 stray capacitance of the ground terminal for attenuation out
of band.

However, in the surface acoustic wave element of the
present invention, due to the existence of the capacitance
708, 709 and 710, a resonant system can be formed to dispose

15 a trap out of band.

Fig. 3 i1s a diagram showing simulation results of
frequency characteristics of the surface acoustic wave
resonator filter in which the capacitances 708, 709 and 710
are added to one shown in Figs. 1 and 2.

20 The surface acoustic wave element shown in Fig. 1 is
actually manufactured and measured of frequency
characteristics thereof. Figs. 4 and 5 are diagrams showing
measurement results thereof.

In Fig. 5, curve A shows the relationship between

25 frequency and amount of attenuation of the surface acoustic
wave filter in terms of 10dB/division and curve B shows
characteristics in the vicinity of the pass band thereof in

term of 1dB/division. Further, curve C shows reflection
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characteristics of A, G shows the sane specification as E for B, further H
shows a specification for standing wave ratio of 5 C. In this exanple, al
the specifications are satisfied. As a conparative exanple, for a case
where the present invention is not applied, that is for the case where

there i ghapacsebskantisalinelteths & fCapagiddhPatnren-HF ind ® egfyd ode side of
t e output side interdigital electrodes of the two- 10 port surface

acousti €iyave,r esoRatad i shew apddidtitdtipd randotdput séles of the
two-port surface acoustic wave resonator filter, simulation results and

actual okhasacesentsicar efshowe tshgeishethd sdnie).spbcACT dt i Sfeass!Ne Bt
results of the frequency characteristics are shown in Figs. 6 and 7. 15
Mar ks ABt oftiriheFi §. showse ai dpetdiddlcatitdn tfwsestandHgy Wwave RFOtmd hese
figures, in the surface acoustic wave filter of the present invention, at
sever al Chunkhi esi srexaimgher sldether spegifassthond areusdtizd@idMdz , an
amount of attenuation is found to be largely increased. ~O In the present
enbodi ment anfiS canpalReraEi¥rarpRaP lisot Hors @ fcace atvus i thevguessdrenent s
are fli p-chig,asserrbl ed. That is, a chip in which the pattern of the
surf acelB¥BBSLPR hivBOLf pPPelerds fthated Sofarthdhs ane ethele thaye rig e,
after forninﬁ Au unEs ﬁt gositions necessary of electrical 25
conmuni B8t FBRSharhian CHECERLS SRR phatmasrcigrannd wkeetredrl at
positions _ necessary for fixi, the chj.p, .is disposed to face to a printed
Bircui tb9ar aF FBPFI BHERUSy SEABLALRT LRkt SR HARRS e dthandeTy
prﬁ surizigg Eg gonng%tuSAiter %3 t hus bqndi the chip on the printed
ci FCui t PBBEr BXEA2EEpaCSUSSAF ¥R VEN& S5O i Hfﬁﬁgﬁqu)%ﬂﬁﬂﬁ
and output sides of the two-port surface acoustic wave
resonator filter, simulation results and actual measurements
are shown together in Fig. 3. Actual measurement results of
the frequency characteristics are shown in Figs. 6 and 7.
15 Marks A to H in Fig. 7 are identical with those in Fig. 5.
From these figures, in the surface acoustic wave filter
of the present invention, at several hundreds MHz higher side
from a pass band around 1500MHz, an amount of attenuation is
found to be largely increased.
;20 In the present embodiment and comparative example, both
surface acoustic wave elements are flip-chip assembled. That
is, a chip in which the pattern of the surface acoustic wave
filter is formed on the piezoelectric substrate, after
forming Au bumps at positions necessary of electrical
25 communication between the chip and the printed circuit board
and at positions necessary for fixing the chip, is disposed

to face to a printed circuit board, followed by inputting

ultrasonics under heating and pressurizing to connect. After
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Thus, according to the present invention, different fromthe existing
surface acoustic wave el enment, even for a 5 surface acoustic wave el enent
nount ed due to the flip-chip assenbling in which bonding wire having

i nductance is not wused, a frequency band high of anpbunt of attenuation can

be  SCLLiOUlthdi MPSERL Ot VG ALnOURHE RESMEE (BRAE! DhEOM, ! B° caPASS gﬁnd-

Accordingly, a surtface acoustic wave el enent 10 ter in"whic

amount @it abh SFRAlHOMESR BErel i Bedral Boashand of |ocal oscillation
frequency or image frequency can be obtained. (Enbodinent 2) Fig. 8 is a

di agram schenghigaldscshompotanendeprdsepabodivarntonf aigyehase acoustic
wave el enment of the present invention. In this enbodi nent, capacitance

bet weenftdie whe iagidtong suroatpubcdEteenahiveutilagen t Weviedr trozurHf ace
acoustic wave resonator filter to a ground termnal and the wiring from an
20 Bnpususfaral a¢@ust hal wavei apahehDImsuh@2danddel@d, thed £ldppatiifance
between the wiring fromoutput IDTs 101 and 105 constituting the two-port
sur f aceassenizl ing wavevh bslhnaondingi wiee hevihg dgnducdaneenisanoand t he
wiring fromthe output |DT to an output signal termnal are formed of
conb- shaped, 26 tegaweéncyebandchighesfgomount 862atardudtld candad0dbe
respectively. According to the configuration like this, electric capacity
can be $oF mePund 2 redsttienysevarplahundredsAMEsr apaglty framdddpece of
freedom of design can be_ inproved. Further, in conformty wth the system
requirdﬁﬁﬁ,b%P rdccordingly, a surface acoustic wave element .
10 filter in which a high amount of attenuation can be obtained
in a band of local oscillation frequency or image frequency
can be obtained.
(Embodiment 2)
Fig. 8 is a diagram schematically showing another
15 embodiment of a surface acoustic wave element of the present
invention.
In this embodiment, capacitance between the wiring from
an output IDT constituting a two-port surface acoustic wave
resonator filter to a'ground terminal and the wiring from an
" 20 input signal terminal to input IDTs 102 and 104, and
capacitance between the wiring from output IDTs 101 and 105
constituting the two-port surface acoustic wave resonator
filter to the ground terminal and the wiring from the output
IDT to an output signal terminal are formed of comb-shaped
25 capacitive electrodes 801 and 802, and 803 and 804,
respectively.

According to the configuration like this, electric

capacity can be formed in a relatively small area.
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appropriate trap can be fornmed. (Enbodinment 3) 5 Figs. 9 and 10 are

di agranms schematically show ng still another enbodi nent of a surface
acoustic wave el enment of the present invention, Fig. 10 being a schenmatic
plan view, Fig. 9 being a schematic enlargenent of part of a section
thereof . As shown in Fig. 9, the surface acoustic wave elenent 10 has a
pOr t i orPGARICE g ) Yy & Qﬁgl’cﬁ%l%tﬁ%%d% ?E dRFEPROSRA PBeLlRBEAVAT: r st
conductor |ayer 21 and a second conductor |ayer 22 disposed on a
p|ezoeﬂ%%ﬁqh%rsLH%HQQRQ?@%}t¥EW%%%mﬁh?ns¥§59mléeqPﬁEemF£§t gofBH€t or | ayer
21 and the second conductor, | ayer 22 each are patterned into IDT, 15

ref | ectHPLGRIDRIDHHRR QYRE 1A Nal s, ground terminal and wiring
connecting th beimeeqi:§y adopti ng such a configuration, capacitance

el ements can X inm‘the surface acoustic wave el ement. Accordingly,

ot o, oy O Wk I E R af fat I CAPRERAEDES £y CURBLin b ERUFRSY 20
substr a6, Gan, %}Wér@ stu}%aegdaaqu;ﬁcdwa%aaﬁeagn@”a@ gakl y

show ng " proce or manufacturing the surrace acoustic wave elenent of

the pr %emmomawf@ te Laphyour §Eh@ﬁa§tﬂewﬁlhﬂ 356k, 98 g9 and 10.

Her e, electric capacity between two~ ground term nhals wired to the

out put ¢ Qe g thesdGnPOLd eﬁP&f@éﬁeﬁEOH§tb8rﬂﬁM? ée§QEEEBh thktebrand
i nput signal and out put signal routing wirings of the two-port surface 25

acoustic wavend eseial Oin frid eroj sther sedrhyei AESLBOSENGaRe bAYAENES
dielectrics between the first conductor |ayer 21 and

10 has a portion where a layer of dielectrics 23 is interposed

between a first conductor layer 21 and a second conductor
layer 22 disposed on a piezoelectric substrate 10.

As shown in Fig. 10, the first conductor layer 21 and
the second conductor layer 22 each are patterned into IDT,

15 reflector, input/output signal terminals, ground terminal and
wiring connecting therebetween. By adopting such a
configuration, capacitance elements can be formed in the
surface acoustic wave element. Accordingly, by adding a
resonant system due to the capacitance element, frequency

20 characteristics of the filter or the like formed on the
piezoelectric substrate can be adjusted.

Figs. 11 and 12 are diagrams schematically showing
procedure for manufacturing the surface acoﬁstic wave element
of the present embodiment having the configuration shown in

25 Figs. 9 and 10. Here, an electric capacity between two
ground terminals wired to the output IDT of the two-port
surface acoustic wave resonator filter and input signal and

output signal routing wirings of the two-port surface
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t he second conductor |ayer 22. First, as shown in Fig. 11, on the

pi ezoel ectric 5 substrate, the first conductor |ayer 21 that is the nost
lowly lying layer is deposited and patterned. Thereafter, the |ayer of
dielectrics 23 is deposited in filmand due to CDE (Chem cal Dry Etching),

in ground term nal portions.of _the interdigit el ectrodes, of the
Lo por B f b A aTB LR o o LEtaie, dotmad &Y Jo e e M dons ar e

d i h by sl ashes i i9...12. Furt t d duct
Byor - 233 EEGBRoSTLRCrALFRI RERRRBaLTEr fdd oo LOIMC SR AT By Sihshed
ti in Fig. 10 ' he i t d t put ti i ri .
her cby CEnaegPBinaoERHE R BYs0 275 and | nput / out put porti ons aro

e oot AP YERe ! 2Lt LhEnTRRAGL L. ° 1) CRpeG Bl AR I Fo

(Enmbodi nent 4 s a diagra showng one enbodi nent

of Sghﬁé%?aﬁ’_%?“%hlecg%%‘% deulee 18t hhe dY 85enh,,2q d ’%‘heé‘%ﬁqg’é@ In the

surface acoustic wave device, a surface acoustic elenent 1 avi ng an

el ectr 048Ryt 1§5Rg24a9by! PLS d%FoTsli%eldi K@d g3 TR | #ndkagecdown manner
Kk 3 ol lowed b

into a ceram c package 30, f y encapsulation wmth a nmetal cap 34.

The el eghkodayd? B&t HeeNeddrias oWy ideddig tfpriemantionath erhodigrent, is
constituted so that at |east one ground side interdigital electrode of the

| DT s cepst i(ChenigallherguEtedenaguih greael teasanailonpddidicals has
capaci tances between both the input 26 signal termnal side wired to the

i nput | Bhe iektetrdegtivaipelictsodieace facbiss tiwowaver fddifacantdlse iaut put

signal term nal :

10 wave resonator filter portion, windows are opened in areas
shown by slashes in Fig. 12. Further, the second conductor
layer 22 is deposited in film and patterned to form, as shown
by slashed portion in Fig. 10, covering on the input and
output routing wirings. Thereby, the ground side electrode

15 and input/output portions are connected through electric
capacities respectively as shown in Fig. 9.

(Embodiment 4)
Fig. 13 is a diagram schematically showing one
embodiment of a surface acoustic wave device of the present

20 inveﬁtioni

In the surface acoustic wave device, a surface acoustic
element 11 having an electrode pattern 24 of IDTs or the like-.
is mounted in a face down manner into a ceramic package 30,
followed by encapsulation with a metal cap 34. The electrode

25 pattern 24, as shown in the aforementioned embodiment, is
constituted so that at least one ground side interdigital
electrode of the IDTs constituting the surface acoustic wave

resonator filter has capacitances between both the input

26



side wired to the output IDTs. A connection terminal 2S of the surface
acoustic wave 5 elenent 11 and a connection term nal 31 disposed on a
package 30 are connected due to a conductive bunp nmade of such as Au. The
connection termnal is connected to an external connection termnal 32

di sposed ; giks| @f%rhli?xa@a%‘i@%e wied tt%ertﬁ@rig#m}n dﬁ%lﬁsgté ¢ GAle ;ﬁ@@ﬁf@%@”

bet ween the surface 10 acoustic wave el ene extern

i npl eneRL@¢aceFagoukt ks waveC FaMRdC ARHHRMA ARotdhe £xample; 0f; the

configuration of a surface acoustic wave el enent of the present 1nvention.
I n the kijger &irkle teoRRRCbuRguROMDTN between the surface acoustic wave
device 11 and the package 15 30 is enlarged to show. The connection

term nal 25 of tbanesttibaceeaeinslli ¢Swave thel emfackl ddowiist igaged of a
first conductor layer 21, a layer of dielectrics 23 disposed on the first

conduct ed ehay¢r 1laaddaaseonnsdctdrtu e ilrayer3 2 A idsqnse b theckayer of
20 dielectrics 23. The second conductor |layer 22 is electrically connected
wit h t h80f arst coongatedr duaydo 21 confdumighveawgpe made & & posed ddrmugh t he
| ayer of dielectrics 23. In this exanple, the interlayer connection between
the 25Ther sonaegdtdevotherodmdlcticr doayerctdds foamedxdfenrtwl second conduct or
| ayer. However, other neans can be used for the interlayer connection. The
conduct CPaNEGHH 083 tiegmdnad o S&d ddisroised eadvid d&7 tdunduatiage a3@r 22, through
t he conductive bunp el ectrical —and nmechanical connections with the
Connect¢5ﬁr@§PﬁpﬁgB gjectrical connection between the surface
10 acoustic wave element and the external being implemented.
Fig. 14 is a schematic diagram of another example of
the configuration of a surface acoustic wave element of the
present invention. In the figure, the connecting portion
between the surface acoustic wave device 11 and the package
15 30 is enlarged to show.
The connection terminal 25 of the surface acoustic wave
element 11 is constituted of a first conductor layer 21, a
layer of dielectrics 23 disposed on the first conductor layer
and a second conductor layer 22 disposed on the layer of
'"} 20 dielectrics 23. The second conductor layer 22 is
electrically connected with the first conductor layer 21
through an opening disposed through the layer of dielectrics
23.
In this example, the interlayer connection between the
25 first and second conductor layers is formed of the second
conductor layer. However, other means can be used for the

interlayer connection.

The conductive bump 33 is disposed on the second
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that is part of the wiring pattern disposed on the package 30 being
implemented. 5 In the present invention, nechanical strength of the
connection term nal 25 portion can be increased, thereby reliability of

t he connection between the surface acoustic wave elenent 11 and the
package 30 can be inproved. 10 Indusirial Applicability As expl ained above,
accor di sepdertoe rrem2i nvereyeh, the sapfdcbiveohdnpPcehgrérérakent can be

flip-chip assenbled to mniaturize, el enent and a device, and_to inprove
attenuaﬁ?%dm%%ﬁﬁ%&ﬁ%%i%9?%%C5h?n6fngﬂd?k?h€?859?t%ﬂ€ ¥STREPEIUALI on
characteristjcs out o and conforned to a,system, to used.can

bt ai nethat, Srkabe Stotef | ¢ioaig BRrEern RLEPASCHi R SheoRagkeah 0
characterjstics ﬁgen {n a frequency band apart for instance several

hundr eRe Mg 1TRHTEFR$Ass band can be constituted. In addition, according

to ke 20 preserind IERILON 1 GORREEL) O LELLADELT 1 0LoLDR skegpRl ol so.

can~be inprovéa. 0 fhe présent inven surface

acoust i a c t] ce Il size,
00U SN, EhE TR B0 2§ UpLACEACRURI LG YAKECKCE PErehR) | ST e
have bfPéﬁiéﬂg%h\@/g;ag@n@hé ”céﬁﬁecitgéhiﬂéiw%ﬁptﬁé %beéec%m%'tcilét' on can

be provi ded. is clained surface acoustic wave el enent,

conpri sifde ePeRbREOE] AAT EnEUPSEKALE; 38Ndal bBOiRBKbveHN.face acoustic
wave resonator filter 5 disposed on the piezoelectric substrate and having
an i nput
- 10 Industrial Applicability |
| As explained above, according to the present invention,
a surface acoustic wave element can be flip-chip assembled to
miniaturize an element and a device, and to improve
attenuation characteristics out of band. Thereby, the
15 attenuation-éharacteristics out of band conformed to a system
to be used can be obtained, a surface acoustic wave filter
having high attenuation characteristics even in a frequency
band apart for instance several hundreds MHz from the pass
band can be constituted. In addition, according to the
20 present invention, connection reliability of the element also
can be improved.
Accordingly, due to the present invention, a surface
acoustic wave element and a surface acoustic wave device of
small size, excellent attenuation characteristiqs and

25 excellent reliability, which have broad applications in for

instance such as mobile communication can be provided.
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| DT and an output |IDT; wherein one of a pair of interdigital electrodes
constituting the input IDT is connected to an input side signal conductive
pattern including an input side signal 10 wiring and an input signal
termnal, the other one being connected to an input side ground conductive
pat t er nghhcliddicngiaBgl RRUt side ground wiring and an input side ground
téermnal; one of a pair of interdigital electrodes constituting 15 the

output |1DT isicommesiethéd ao@st PHtwsvdeesedBat, CopAYcLing pattern

i ncluding an out put side signal wiring and an output signal termnal, the
ot her one bei agpiensettedrie sabstuhpel Ssinde ground conductive pattern

i ncludi ng an output side ground w ring,and an out put side ground term nal;
and 20 at | eaat tenepottt berifapet agode tdadwarvkpui ssnde off dunderconducti ve
patterns is extended facing to both the input side and output side signal
conduct dieppaetiepns the pdexoedapdiitasads t2atBhamfada@eaasiigutave

el ement as set forth in 25 claiml1; wherein one of the input side and

out put $P&eapdoandoutpniuddDlve patterns forns capacitances with both the

i nput side and output side signal conductive patterns, the other 29 one of
the ground conWbg&eipeopat Pér AsPRéknodgivgpadigited eliedtrodfest he i nput side
~and output side signal conductive patterns, the signal conductive pattern
on the 6ppésitatingde ther dppite IHTodsd coanggteidy &opamnt dnputs sd.derhe surface

acoustic_mav? el enent .as set forth in .= )
signal conductive pattern including an input side signal

10 wiring and an input signal terminal, the other one being
connected to an input side ground conductive pattern
including an input side ground wiring and an input side
ground terminal;

one of a pair of interdigital electrodes constituting

15 the output IDT is connected to an output side signal
conductive pattern including an output side signal wiring and
an output signal terminal, the other one being connected to
an output side ground conductive pattern including an output
side ground wiring,and an output side ground terminal; and

720 at least one of the input side and output side ground
conductive patterns is extended facing to both the input side
and output side signal conductive patterns to form
capacitance.

2. The surface acoustic wave element as set forth in

25 claim 1;

wherein one of the input side and output side ground
conductive patterns forms capacitances with both the input

side and output side signal conductive patterns, the other
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claim1; wherein the two-port surface acoustic wave resonator filter is a
| ongi tudi nal node coupl ed surface acoustic wave resonator filter. 10 4.
The surface acoustic wave elenment as set forth in claiml; wherein at |east
one of the input side and output side ground conductive patterns conprises
at | east one of an input capacitance formation conductive pattern and an
out put dife aapatid anmmuridromidwrt Tondet feenpateeming t bepaaptancapaci t ance
formati on conductive pattern formng part of the ground conductive pattern
and extwiided of adieginmit heldepand shuepet ghbdle cohgnet | oengactéve and t he

i nput side signal conductive pattern, and 20 the output capacitance

f or mat ipat tomuct the phanak rcondnathve ppatterntor ghouppredhtifctide pattern
and extended facing to the output side signal conductive pattern and the
out put Biefe Ehgrarowrhdierdyet bag tR2hteTherein at | east one of capacitances
bet ween the ground 25 conductive pattern and the input side signal
confuctive phttéhe SN BEOWEER IR S SETER | iﬁﬁtégqﬁhi t he
out put sjde signal conductive pattern is fornmed between the signa
conduct¢¥%l%a}iern and the capacitance formation 30 conductive pattern

extended faci to, the signal conduct%ve mgatterf. Ravages ﬁég&g acoustic
wave el enent "HECEED g KW PRY i 2% yReY R ht Gt Wi Bast ©BRa t he i nput

side angifgégu{sSédfongitudinal mode coupled surface acoustic wave
resonator filter.
10 4. The surface acoustic wave element as set forth in
claim 1;
wherein at least one of the input side and output side
ground conductive patterns comprises at least one of an input
capécitance formation conductive pattern and an output
l5 capacitance formation conductive pattern,
the input capacitance formation conductive pattern
forming part.of the ground conductive pattern and extended
facing to the input side signal conductive pattern and the
input side signal conductive pattern, and
20 the output capacitance formation conductive pattern
forming part of the ground conductive pattern and extended
facing to the output side signal conductive pattern and the
output side signal conductive pattern,
wherein at least one of capacitances between the ground
25 conductive pattern and the input side signal conductive
pattern and between the ground conductive pattern and the
output side signal conductive pattern is formed between the

signal conductive pattern and the capacitance formation
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ground conductive patterns has a conb-shaped capacitive electrode at |east
one of with the input side signal conductive pattern and with the out put
si-de signal conductive pattern; and® 10 at |east one of capacitances

bet ween t he ground conductive pattern and the input side signal conductive

Pat | of N D61 YE6n LHErAT HIn98AIHELLNG PA! LRENs2Afa1 NEopAHLRYLeST de

si gnal ttern 1 nc es capac nce for e -conb - shaped
capaci thyerghgctrode. 15 6. A surface acoustic wave deV|ce conprising: a
surface acoustic wave elenent; a printed circuit board having an area

thereon the sSurfiaee REGURd GBI s dmuntRch @ haui ng, feg i nal s
corresponding to an input signal termnal, an output signal 20 term nal and

a groungrdennipal of the surface acoustic wave elenent; and conductive
bunmp connecting the input signal termnal, the output signal term nal and
t hesground t esliéredn odt t heastsushacer athesihputeyedel gne@nsuapdtt Bedeer m nal

of the printed 25 circuit board; wherein the surface acoustic wave el enent
conpr i sgsoand pcezdet erve i pastbshsahasaadcambwehppetl sdphadeigeousti c wave
resonator filter having an input IDT and an output |IDT; 31 wherein one of a
pai r ofeleterdigiatlleateconedes withstheuinpygtt hédenpiugnbDT is connected
to an input side signal conductive pattern including an input side signal
wiring eerdaetlveuratiepal andrwibhl theheubphtr sbde beongl5Scondnettizd to an
i nput side ground conductive pattern
pattern; and
10 at least one of capacitances between the ground
conductive pattern and the input side signal conductive
pattern and between the ground conductive pattern and the
output side signal conductive pattern includes capacitance
formed by the comb-shaped capacitive electrode.
15 6. A surface acoustic wave device, comprising:
a surface acoustic wave element;
a printed circuit board having an area thereon the
surface acoustic element is mounted and having terminals
corresponding to am input signal terminal, an output signal
" 130 terminal and a ground terminal of the surface acoustic wave
element; and
conductive bump connecting the input signal terminal,
the output signal terminal and the ground terminal of the
surface acoustic wave element and the terminal of the printed
25 circuit board;
wherein the surface acoustic wave element comprises a

plezoelectric substrate and a two-port surface acoustic wave

resonator filter having an input IDT and an output IDT;

31




i ncluding an input side ground wiring and an input side ground terminal,
one of a pair of interdigita electrodes constituting the output |IDT

being wired to an output side signal conductive pattern including an

out put side signal 10 wiring and an output signal termnal, the other one
being connected to an output side ground conductive pattern including an
out put side grlemeinionagobnd Paivuepuinteddiggkalngdlectnbdas, at | east one
of the input side and output side ground conductive patterns being

ext endedohiatibgt ingbbhe iBPukeIPRpLs spoureghadotippah sPBEtspgdal conductive
patterns to form capacitance. 7. The surface acousti ¢ wave device as set
forth isigeahi peBdughivei Rathernsipciedingoast iBPWayELlErPefbAR2¢0nri ses at
20 | east one of an input capacitance formation conguctive pattern in which
at | eastibhegorngnani ApaLtsFdenahdtesPphel, sthe §rBEhdOBEnBEdPEve patterns

is part of the around conducti ve atte&n and extended %acing to the input
sidé® sFRRBECEBAJERt PRelPREFePhdandrPHRY FRRAVSFA¥SsPER&FTP5 conducti ve

pattern, an _out put cgpa0|tance farmati.on _c nduc&bégFﬁggﬁgrn bei ng part

d
of the SPGLAGLRGnACITTHC PACEePROMRY BarhgTerldndta 5 the output
pat ter nSPOHREr EPRRLPeleaBieoRE 87 Pakpact: Ancerolutfad, SR tRNg | V¢ %

one of “capacitances n the ground

conduct | vegegﬁgggggaeﬂ  BRrbARUT DB H832600AL-cG0RAGH BRLpRA! kTR and

bet ween“PH conduc e pattern and f out put Side signal

CO”d”Ct%XSnB%tESBBuEQEEQiBétE@EﬁCEh%ﬁﬁaing an output side signal

. 10 wiring and an output signal terminal, the other one being
connected to an output side ground conductive pattern
including an output side ground wiring and an output side
ground terminal, at least one of the input side and output
side ground conductive patterns being extended facing to both

15 the input side and output side signal conductive patterns to

| form capacitance.
7. The surface acoustic wave device as set forth in
claim 6;
wherein the surface acoustic wave element comprises at

20 least one of an input capacitance formafion conductive
pattern in which at least one of the input side and output
side ground conductive patterns is part of the ground
conductive pattern and extended facing to the input side
signal conductive pattern and the input side signal

25 conductive pattern, and an output capacitance formation
conductive pattern being part of the ground conductive
pattern and being extended facing to the output side signal

conductive pattern and the output side signal conductive
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formed between the signal conductive pattern and the capacitance formation
conductive pattern extended facing to the signal conductive pattern. B. A
surface acoustic wave el enent, conprising: 10 a piezoelectric substrate; a
first conductor |ayer disposed on the piezoelectric substrate; a |ayer of
dielectrics lam nated at |east partly on the first conductor |ayer; and 15
a secorpatioeduct or | ayer | am nated through at |east part of the |ayer of
dielectrics at least partly in an area of the first conductor |ayer. 9.
The surface adeeseil shvie@fenere @S cepasbiahcen befwpAngtheodkABRdi n the
| ayer of dielectrics is at |least one of a, mxed |layer and a | amnate of a
first deendeckive pavtagnaand; FRe HBPHFt 8idet jidRalaceBgYREidrel ectrics
havi ng a second ernltt|V|t¥? 10. A surfgce acoustic wave ele

o

nt,
conprlSP%EterQSa%dpP%EB%?%CF gERWRE, gPRAUGEEVESPAEERTT £EFR F er dlsposed

on the glezoelec&rlc sec d conduct or ,

Chr Sugh %p%agf cs5igast gpndictiBa BREERES  FrE a&Bﬁdﬁ%PSFll TEF ond the
I d f { th I f

i o1 et FrEaed  BERPER £58r < BRRL FohaRe PRy bR B B i or | Syer s,

> 1L TQSpEHEE§88e3%8Hﬁ££90ﬂﬂ¥8n8hSE§OE ﬁgtﬁgknfgﬁkgnﬁgd facing to

the signal conductive pattern.
8. A surface acouétic wave element, comprising:
10 a piezoelectric substrate;
a-first conductor layer disposed on the piezoelectric
substrate;
a layer of dielectrics laminated at least partly on the
first conductor layer; and

15 a second conductor layer laminated through at least
part of the layer of dielectrics at least partly in an area
of the first conductor layer.

9. The surface acoustic wave element as set forth in
claim 8;

20 wherein the layer of dielectrics is at least one of a
mixed layer and a laminate of a first dielectrics having a
first permittivity and a second dielectrics having a second
permittivity.

10. A surface acoustic wave element, comprising:

25 a piezoelectric substrate;

a first conductor layer disposed on the piezoelectric

-substrate;

a second conductor layer laminated through at least
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claim 10; wherein on the second conductor |ayer a conductive bump is
di sposed. 34

part of an area of the first conductor layer and the layer of
dielectrics; and
means for penetrating through the layer of dielectrics
to interlayer connect the first and second conductor layers.
5 11. The surface acoustic wave element as set forth in

claim 10;

wherein on the second conductor layer a conductive bump

is disposed.
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