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Devi ce and ﬂmﬁﬂmof Manuf act ure Thereof TECHN CAL FI ELD OF THE | NVENTI ON

The present i mwum utt es to a surface acoustic wave de?i e in
“ m ui prent and the |ike and nethod o }rra"!lgﬁugtgg?e

wireless co
t her eof . BACKGROUNDCOF THE TECHNOLOGY Fig. 23 is a cross-sectional view of
a conventional surface acoustic wave device (hereinafter SAW device).
Referring to Fig. 23, a description will be given bel ow on the nethod of

manuf act ure \“Mm“mmmmmnt i onal SAWdevice. First, interdigital transducer
el ectrodes J es) 101 aPRCHICAEEPNon el ectrodes 102 are forned by
form ng vacuum dgpgsi ted alum numfilmon a disk (wafer) of piezoelectric
material followed by exposing with a gattern of predeterm ned configuration

and develBPERGe AMEEdGeHeYy Deydsssand Majdodpef Mamfagture ofhReoby coating

a silicone resin on both sides of the IDT el ectrodes 101 by screen printing
and heat t i er of surface acoustic wave el enments
105 (SAW@CSI%@)F% @gl f%%%ﬁﬁ&grned on the wafer. Subsequently, the
waf er i s di ced Thetpresedt ingenti@AYe B terset 8 shtfacélardustal SiWeelevtret 105 i s

secured w ' | ' £ ] | 06,
and the aarrRdiRMRILH dpaPOCas SRy B HhELR, ST fLORS
el ectri cAf papufipetured thereofhin netal wires 109. Subsequently, opening of
t he package 107 is sealed with a lid |10. When the acoustic absorbers 103
are formed by screen printing in this manner, the dinensional accuracy is
poor and BAGKGRPHER rOFcr'I'ggsTEQ%fQW becone done-1ike due to drips caused by

flow of the regiig. 2hus aubiedd-aectional RaeuPpera sohiereronRQCai-fukeur ved
A s LD Lo a9 0 .2 0 O TP a8 oo 1" RESARIS c8NELy oUNt N0
23, a description will be given below on the method of manufacture
of the conventional SAW device.

First, interdigital transducer electrodes (IDT electrodes)
101 and connection electrodes 102 are formed by forming vacuum
deposited aluminum £ilm on a disk (wafer) of piezoelectric material
followed by exposling with a pattern of predetermined configuration
and developing. Subsequently, acoustic absorbers 103 are formed by
coating a silicone resin on both sides of the IDT electrodes 101 by
screen printing and heat treatment. In this way, a number of surface
acoustic wave elements 105 (SAW elements) are collectively formed
on the wafer. Subsequently, the wafer is diced into individual SAW
elements 105.

Next, a SAWelement 105 is secured with adhesive 108 in a package
107 having external terminals 106, and the external terminals 106
and connection electrodes 102 are electrically connected with thin
metal wires 109. Subsequently, opening of the package 107 is sealed
with a 1lid 110.

When the acoustic absorbers 103 are formed by screen printing
in this manner, the dimensional accuracy is poor and also their cross
sections become dome-like due to drips caused by flow of the resin,
thus suffering from the upper surfaces becoming curved and difficulty
in forming with a uniform height.

Furthermore, when mounting the SAW element 105 in the package



17 J U N 2003 2 107, as the SAWel enent 105 is transferred by sucking its
surface with a vacuum chuck, there is a difficulty in sucki ngf a H
top surfaces of the acoustic absorbers 103 are curved and t hei ?ﬁeﬂaﬁé éae
different. In addition, piezoelectric substrate 100 may incline relative to
t he bottom surface of the package 107 thus presenting a possibility of
causing nounting failure. Fig. 24 is a cross-sectional view of another
conventi onal SAWdevice. Wile thin netal wires 109 connect the connection
el ectrodes 102 and the external termmals 106 in the conventional SAW
device of Fig. 23, in another conventional SAWdevice shown in Fig. 24,
projecting electrodes 111 (bunps) nake the connection. In this case, too,

t here i sl@ ,pessithe| BAW «femeausitig icorimecticoned aby uswkwhenitshesurébght s of
the acougtic a r 3 n n bunps
111. DI g%l_%lSUR%é QHQE}H%H%Q Nirenhe g%gﬁél?ﬁ]? Q?n%nﬁ%%% %?%gggskt e above
i ssues affP aiuFEages ppbviieh r@:oa}SSAwdemr@erﬁ haP3 care prewedt apdulibehy failure

when mouRdiighgs aaRAWiekeRBRt I ARRACKBIGH 1 ACCRLEL Y BsONRca3peChaPl the
i nvention, there |s provi detg1 a surface acoustic wave device §7 rT‘EI‘I sing: a
e

package WH/AG &R12XtEr Ml De Y508 SUr de Yo RASe%ay Bifent
housed ipresandipaekpagesibdndta dfi dasdabi zm@;rmﬁm@iﬂ’eglofe said package sal d

surf ace acoust .C ye; § el errent fur%her %I ng_on the su g
rOFS Se 10nal Vl W ta ?t er conyven J_ona
pi ezoel ectric s@b rate:® at’ réast an interdi gi tal "transducer e rode a

connect i &viekecklriddetieiregetal abilrgs cb@mec@tled:tt cthsap@hriente:rndlege@adodw ansducer
el ectrodeg, %’ﬂé @‘Eeog%éﬁua%b%é’fnﬁ%ﬁsf@fs £t 1 Qgﬁ%rﬁggﬁél QhyS@dA LnLer di gi tal

transducer electro wherein said el ectrode has protective surface
on its sktFaced shi doBRHRSt iNEBRBIMEr s SAle REifRISIPEh ' pRbt osdhsi ti ve

resin, tpefeepisyidfiacesot sai dnaged)shhke ASOLbRTtasL. parallel to the main
~ 7 J UN 200 2a surface of said piezoelectr substrate, and said
connection el ett rode F6%el %O@frF}é%flgl y° c%rﬁ?ééjfkelngo Lo BRe eFFIFCErRet r ode.
As the satiflace wknt be aleﬁ)g]ﬁtsl of abrorbarstis quavaddrel 140 drhendrmium ounf ace of
t he pi ezoe ectrllg:easC lgséh %‘he’})th' S| Way, and as the top surface of the

acoust i c*absor ber ane ToT s easy to suck the SAWelenent with a

vacuum chuck vvhen m)untl ng in a package and it is possible to securely

nmount it padcropiRedet efl negeResht i on of the package. According to another
aspect of the invention, there is provided a nethod of manufacture of a

surface acousti® \Ba@%erde\}PE%ntGBPrp?ii%’?eﬁaes thlel PQPV%tJe“ﬁu‘é? 5t ARY Bh a
subst r at pravaaposedsmf devipe eznel ett prereftm@th@ingatailass tvham rothehgi gi t al
transducggw eI ect rode and F connection el ectrode connected to said

&

i nterdigi o e s dlice ettr ode;

According to one aspect of the invention, there is provided
a surface acoustic wave device comprising:
a package having an external electrode;
a surface acoustic wave element housed in said package; and
a lid sealing opening of said package;
said surface acoustic wave element further comprising on the
surface of a piezoelectric substrate:
at least an interdigital transducer electrode;
a connection electrode electrically connected to said
interdigital transducer electrode; and
acoustic absorbers formed on both sides of said interdigital
transducer electrode, wherein
said digital electrode has protective surface on its surface,
sald acoustic absorbers are formed with a photosensitive resin, the

top surfaces of said acoustic absorbers are parallel to the main



a second step of applying with a pressure a photosensitive filmresist on
the surface of said substrate and form ng a photosensitive film reS| st

| ayer equal to or smaller in size than said substrate and Ia‘* ngae
portion where surface acoustic wave elenent is to be forned Iater

step of form ng acoustic absorbers by exposing and devel opi ng that part of
sai d photosensitive resin which will form acoustic absorbers, and a
plurality of surface acoustic wave el enents on said substrate; a fourth
step of placing in a package a surfaceZacoustic wave el enment obtai ned by
cutting and dividing said substrate and electrically connecting a
connection electrode of said surface acoustic wave el enent with an external
t er mi naPubfacgai 8f packdgeRienvglactiift hsyheFase: seddi n§2¥he FPRABEBTLo8ai d
package eMeédroRel 18 e10BEF RN 1 hERIEBeS WS 8663 Aiktehsl Ageustidde,absorbers is
formed parallel to the substrag BRI EF DESCRI PTION OF THE DRAWNGS 3 r ?
=~ a N zooa FPgy. the8unfaceod & Bt POAHITLG GRPOTOSY SAWPASHHEE iR 4PFir st
exenpl amyiendodaoensét afhet peepsedeentid nuentiae. iki ghi wag, aanﬁoas wvihew of t he
SAW deV| ce be &(I)Cree §et%l |%g) ‘Mct hagsorlbgr n Ehet fgr st exenp Iar q:[(iiJ ment of

t he prese’%t i nventT on. PS8 ECf 0S5 SR et T onal V|e to |I Fat e
manuf acSa¥ | elgmenoodsh ef VQ(?WmSﬂWOckevh@e nognt ing ﬁnr@tpa@kegﬁalaadyltermodl ment

of the B!S?s‘iﬁﬂé tf'V@éEerﬂ( E&ﬂé 4+l %taatoﬁre\ﬁ!am?é%n?rfeda p%%‘i\éﬁ%x i gg hefore

sealing wt second exenpl ary enbodi nent “of t pr esent
i nventi 8Ackdey. 5 is a cross-sectional view of the SAWdevice in the second

exenpl ary empegérmiy ototaﬁome&seatpédtveatl e FlirenBib$, atpepsS-gecti onal
view of a S WdeV| C third exenmp ngodl nment of 't he pr esent

vent | BROVIR arneehad e, namERERT e SARREU G EBLT ohs "SE8, PRI th a i d
in the tcbinpzdtsengrrpl ary enbodi nent of the present invention. Fig. 8 is an

il lustrative_di agram Q%LPt hgf%tngﬁéurhngaprs%%g S é&g@o MVdoeén e in the

third exenpl ary enbod esent i nven I on. a top Vi ew
of a SAWLereshestri matewialt ﬁté@ﬂf}l anp ylnema@tﬁlr‘@httmhseheerpreésetnodenvent| on.

Fig. 105hg 2 c%hﬁéétl%%céiéﬁﬁbdé/ | MneEtdy SAW LRy iigeetdlqtbe frodRsdue¥enpl ary
enbodi nent of the present invention, Fig. 11 is a cross-sectional view of a

SAW devPé8SiiP%€he fourth exenpl ary embodi ment of the present invention.

Flh g. 12 is aat eecwcev\swp aufSA&\Abebﬂmantmhn aa ﬁﬂefsbhréxﬁﬁpﬂt@fo)éeﬂﬁgﬁ%gent of

t he prese i_nvention I ross-sec AW devi ce in
the 1 2RV RSRary BBl nEHE A ThE GPadentobhbart | BRT ROGTT Po a top
vi ew of phoSMahel eientfilm aesist Hagrenpiuwly tembodemeiiterofint hezgrasent

i nventi o4 n%&cﬁt}gtésorfd ]ﬁ%@rsgﬁéﬂ gl oyl wn%r§A¥¥Pﬁ%bC§cb£Eél'&e si xth

exenplary e ment resent 1 nvention. Fig I's a top view of a
SAW el ef8Hi¢ Q%?man’ée‘\?eﬁ?rpee%éﬁ%%rlﬁt%bodl ment of the present i nventi on.

Fig. 17 is aaCr@s$sd Seedy ohl £otimeny OhcoustAW dBYb SR rkN byhexgeylei@t tanaxerrpl ary

enbodi nent of .the resent vention. Fi 18 is a cro ect vi ew of a
Sh deviote fapiba ERER R, o Pl GRS BT TEHE SPRCRT VR on B o
19 is aat:omasﬂﬂcevxalm&for&eﬁéxw dedi e bétrld tgeadfi ngumwidde aacoustic wave

elements on said substrate;
a fourth step of placing in a package a surface acoustic wave
element obtained by cutting and dividing said substrate and
electrically connecting a connection electrode of said surface
acoustic wave element with an external terminal of said package; and
a fifth step of sealing opening of said package with a 1lid;
wherein the main surface of said acoustic absorbers is formed

parallel to the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS



4 ~17 JUN 2003 lid in a ninth exenplary enbodi nent of the present

I nvention. Fig. 20 is a top view of a SAWdevi ce before seal I d
in a tenth exenplary enbodi nent of th® present invention. szmmzqm

view of a SAWdevice before sealing with a lid in an el eventh exenplary
enbodi mrent of the present invention. Fig. 22 is a cross-sectional view of a
SAWdevice in a twelfth exenplary enbodi nent of the present invention. Fig.
23 is a cross-sectional view of a conventional SAWdevice. Fig. 24 is a

cross- sect i ondii%i duiHie STOSRVISRGIORAL CeN §Lv R AW gegtee Pt aNELERt THE
PREFERREEX dnfy 3@y Mri¥bd i meh € 1o ﬂga b@eséxau\niﬁgéntﬂoxaespig pRi o awkdg viewgi ven

bel ow on npLary. eqbod] nt the S Vi a t hod of nuf act ure
t her eof %‘fe%‘?egg‘féaseéfﬁ'ge% 8ﬁal’rﬂgr §’PAE><aeﬁﬂ'fia$ t&’rﬁ)g‘éi‘"ﬁ‘érﬂx gaa’ri ng to
Figs. 1 émbo’ﬂimandesf.rﬁh:d poasent Iinbengwxen piiga 3 idssta exﬁ@wcytien‘endi ment

of the p\'?fesv? Q: im{u mam&lpa t%rrg]né n?g kcrétessso}é a&%” Sg.ﬁpg ceed :!.fnI g%conposed

of al um hum or avl hg q U herarn ¢ Y teht ornmed on
t he mai nfbratf wemplarﬂ mtbeﬂimemlpc;&fedthefpaeqmﬁzdatrentiom mat er i aI such as

quartz, LiTa0%, dngWWan@Jdevim oe! K%Awpé’é}it Vet sgggirgds Iﬁ‘vtigrg 3 h?dt hen

uniformy coate y spl oating on top of he vapor m Next )
t he phot 5t &specord eerﬁpeééay Snpodépentppddthe wspatnw@mtévnel ddgrofles 15

havi ng aiQ%%f@%%&on&P%%ﬁ%@&h@'ﬁm 68¢e8e 16 tRe R c6RANSERIA the | DT
el ectrodes 15 und er% gibrreta | ayers 17 to be disposed at t

Iocatlon%m‘?/ﬂﬁjé'l“@nﬁcﬁﬁs‘irfec efventiofn pe forned, and then the vapor
deposited fil nrigs @t £hedl drossbiedtionl eiaatddeesmEdevqeanﬁcta @Riedectrodes

16, d underl d.th d He

the undePFOTAFEICTuNod Bynk DH b pEep SR F AavERELoL: - Exgy dod S FRbEHe

acoust i cofibder BaW sda\ucbebémmdeaﬂ.ﬂgsmmhmllgd,d H.hetlﬁa’lu:hﬂ.fd memp&arirace of

the wafef MOaneaR bRehPTogl e%ttr ‘191%2 orl‘a"%i SrQRdiifu ‘?c‘é% 8 ‘M”‘ a
FIT Phe .

negati ve photoresis pres b€l n
exposed @baqna@mﬁftlx%@awifaﬂtruersngtpﬂoyetse Qfe@bﬁESPé‘b GQSHJFQ‘, mbthﬁ lﬂ)lisd ~ ?

JUN 2003l §nandvAchbbdineati 8k DaYigiesbhe SAmntidhckness as that of the

acoustic absorbers 18 are used.
Fig. 9 is a top view of a SAW element in a fourth exemplary

embodiment of the present invention. Filg. 10 is a cross-sectional
view of a SAW device in the fourth exemplary embodiment of the present
invention. Fig. 11 is a cross-sectional view of a SAW device in the
fourth exemplary embodiment of the present invention.

Fig. 12 is a top view of a SAW element in a fifth exemplary
embodiment of the present invention. Fig. 13 is a cross-sectional
view of a SAW device in the fifth exemplary embodiment of the present
invention.

Fig. 14 is a top view of a SAW element in a sixth exemplary
embodiment of the present invention. Fig. 15 is a cross-sectional
view of a SAW device in the sixth exemplary embodiment of the present
invention.

Fig. 16 is a top view of a SAW element in a seventh exemplary
embodiment of the present invention. Flg. 17 is a cross-sectional
view of a SAW device in the seventh exemplary embodiment of the present
invention.

Flg. 18 is a cross-sectional view of a SAW device in an eighth
exemplary embodiment of the present invention.

Fig. 19 is a top view of a SAW device before sealing with a



Subsequent |y, acoustic absorbers 18 are fornmed by exposing and devel opi ng
the portion which will formthe acoustic absorbers 18 in a n hat
the filmresist of that portion will 4emain. After devel opmja? jmmi
the acoustic absorbers 18 is renoved so as to inprove adhesion with the

pi ezoel ectric substrate 14. Wen noisture is remaining in the acoustic
absorbers 18, there is a possibility of causing a change in the quality of
t he acoustic absorbers 18 or corrosion of the IDI el ectrodes 15. A

plural i til%flnsﬂvve?mpﬁ%reé“mgﬁ%ﬂto?ﬁ {9he REPSENY ADVARELGRmner . Next,
the wafer is aig.i DdOid Rditvpdvibdw DAV edzMARYScd Dbelidrl Sedll iRy witbh|£

Af t 1
SRl oo Wk en Sotelip1 Y T FRnE T el pRete dBYSBF e acoust i ¢
absor bers 18 \itidh alv:as:wrtnphvabéww 8 heamn dleniEegoeﬁb,reaadaliszgrwmnheﬁi in a

package ilPdlgt‘?tﬁLﬁd Jeh e ﬁ%ﬁﬁ%k € erBoa nlt”Qf dvg{ ¢ P%Egg’géﬁt“ﬁ’gﬁ'rci@gb acoustic

absor bers ave t e sane ess an
surfaces are fEhgved2 ri&r%tlchfeﬁst%ﬁqmnsélr\fi@@eoﬁf& BAje devbee data twalftihe SAW

el enent g&nﬁﬁgz?eem"%u SHCHsH p\geggng henoeaGydf chuck 30 and can be

accurately nmounted 1 n the package 10. Next, as illustrated in Fig. 2, the
connection el ct%-oteds PGCWSSFHGCSNN%‘I CHUROL aropygnthenal BAY AgVicer ni nal s
11 of the package 4018Ecrs2CkebEfblal ¢OWEE aasbnvienitLbhansARGabivel es 19 (
t he opening of the package 10 is sealed with a lid 20) and a SAW devi ce
shown in Fig. 1 is obtained. Second Exenpl ary Enbodi nent: Referring to

Fi gs. 4 PESCRIPTIONEGHK riHE PREFERRED [EMBQDYMENTSh a second exenplary enbodi ment
of the present 0, I f havi ng | DT
el ectrodes 15, Réc%\r’lf%g% |1E)bn dg (&{“'f’odesh%’(%é‘]l‘jétété'09l §fj\r/\3//| ngg%}ﬁt iﬁay%}/s 17 are
formed oexempiaiyrembodimentiscof dihei AW dayidecand rmesithogenp |manpfeabece nent
Next, a gldengs! aYeprekent {FdARY uniformy spin coating a

si | ane- based underlylng coupling agent over the entire surface on the side
of the wafer where the IDT el ectrodes 15 have been forned. 6 17 J UN 200
Subsequepitst ExehpEaty Gbpangedits n the coupl ing layer 21 is renmoved by

dryi ng. After exe nbod n the entire main
surface of the ?/éefrgtm?s cgt\}gfe 1vﬁct R a?n egfs 1%%0"%1{){5 éf’sqivfenl B hich is
t hen preSimmt wixehpliey regnbleddnentc oﬁfsthlaepfeéemtr dsventiame having the sane

Lsed: Next -t HagnkEof 82508 ad D QUBha LMLl Bbpdeid B ALheRHRT |
absor beron @ metak poydug idmdave|asp e Wlt!!eﬁoeﬁzﬁd%lem@ kbhsorped on1Bhéave been

formed, @Risldureabd dh& aseeetd&lpeeéar&@ras plézbélé&t%eﬂaté\t%tb s@éh er
dicing the wafer into individual SAWelenments 13 as in the first exenplary

enbodi nefit qugrggwg%mmilgom apd e dika- a PRELKER tIBeam‘cPtgrSﬂWHew ce as
illust ratedhtaﬁ ulﬁugsrmlﬂcaafle&byspahtcaua:tedg onntdpgos tmem@bar@epeebeda ment ,
the fi odi nent faces of the

t t to

acoust ) cERbor BEFt: FHS I YRPRAT o ARpted b BlppR SRS (f neke

pi ezoel eIDT iedestibsdeatls nalv:trtma @mlkﬁeldnghm;unensemiwnebéctﬂwesm el enent
13 with ' ' k 10.
Furt her rep o AR ER S il 150 ok Rodediys o LrRRy LGk Pad d2yRAETE0D, 20
enbodi mehl? tebeadilspogedsf at d@leotoe@ttmswhem mcpneta@mwbemmpbws 18 and

the pi ezgglgyehbhC a%'dbéﬁé:fiftﬁe Thpo@Gbhot 12 8HM &R ¥s teh&bﬂeésto' bbtSLrPIDT
nononol ecul ar | aye it enables to greatly enhance t adhesi gn strength

bet ween ?%%C%RS’S%H% SRR P eﬂ@"&ﬁﬂd?"né plaé‘?dé}dé’&li’ilﬁg vghat Laverd 4

W thout affafdéitRg phb&oﬁ@.‘uﬁd: Bhsenmdrew %éﬁttheﬁ&n@ﬁg.%ubmtwﬂﬁydrﬁl ng the
ave ee

waf er on i ch a rallt of SAWel e far
o vi qusl "B = $1 8 aangrofhan pussadiiftee BBeofiaE o8B, om ¢ he
pi ezoel etormea. substrate 14 due to spr ayed wat er can be prevented. In

addi 1 on. aCOUSGABRREDEkRe B D3 AleBNAs LAQWLEEY Rbesh €05 and, (e

like to be experi e alid
20 with ERT delecﬁmdeexaﬁplheveobeﬁnuﬁonn@d aismvmdcelié‘ht @ aegatévet board

by sol degn§€dle@tsTBEDRL, G cRC1EOLNEH pressed while being heated. The

exposed portion of the film resist is to become acoustic absorbers



In the neantine, although only necessary parts of the coupling Iayer 21 are
shown in Figs. 4 and 5 for easy understanding, in this secon Gﬂyhﬁznga
enbodi ment ( the coupling |ayer 21 |s5prOV|ded over the entlre S

t he piezoelectric substrate 14 covering the 17 J UN ?.00~ IDT el ectrodes
15 and the connection el ectrodes 16. Third Exenpl ary Enbodi ment : Referring
to Figs. 6, 7, and 8, a description will be given on a third exenplary

enbodi meniy %d L'ﬁﬁ&%ﬁ% ﬂ&‘iﬁg{eétn%“ Dirhfé@ftsrsoéjse%h&x? of th “E%ds‘%rlc

el ectrodes , ayer corfposed ~of a numTilmor
al um numadispbohers |18 are ﬁsedst formed on a Wafer by photol |thography in a

manner sim/l ar Sty ' I ted in
Fig. 8 a wafer hgi&gﬁr{\%& grgré?lt Siﬂg\% fﬁ%@éa})ga%gg iH nﬁ

el ect r oddegsleping 6hesRQ§4tripés‘§li§ﬂ1e‘$ilJaﬁGrm Hdre| aqeustile absarbeas 1$1 i@ li quid
el ect 10l W fadibe Al EndOLhE3E1h $edRPL bR FortbhGALL SordlRR! | Atk dhr om

power supply 86 using the electrode 85 as the cathode and a current
suppl yi ngleXelerment.hReigiiince tr Shecagrusdics gheantiess| I 16 xenavedesoe 85,

connect i @ Ghpebvedeshddicnariiche tﬁ@dgléh’ééﬂsdﬂ‘tia' shBYErtel 71485 tfienanode.
Here, the nuneral , 84 is .a chem cg}\ly res tan sel. Wth this treatnent,

sur f aces "OASERES | BT BpwAiniBgedn éPﬁﬁ?F%dJeas' 1%8*°%8d 1€hé& net al
| ayers 1poissdbult tyg dmsqusttngeascuasgearm cbhedmmdi&ydoﬁréheo&mmti\m th a

POt eS| WhohEb 24575 ML Betend 1pH el BBl £hiieabit] ot oLt

fromthe T qui eI ec FS and~'cl eanseé ure Next ,
t he waf elSA¥1elementsedsi are fomhiedi duathﬁmeremml‘d-ﬂ@aaﬁem formng a

coupling | ayer N%J:tanﬁxc?a%%éf'i% %QEO{M in&?vicfhaﬁ SRR eniinTs! gﬁ JiQ:ht he

second exenpl ar ment IS nmounte manner

simlar todifer %ﬁdsmwsavwemer meAften %P";?é(éﬂag‘@ilﬁt?“@éat@cﬁm th an
adhesi ve gh2meg¥t €5 N Eﬁ&ﬁﬂﬂé&kédlﬁya@&l@ﬁ@%isl @ureh8s! regies 46 aR

electrlcall connected wt as illustr i.n Fi 7,
o pent ny” GntaBSRS +8E adoabetdl dhdbthre (4 SR 1h s Fackm Sk SHAMRE Shown
in Fig. Gn $ight3i med. i mduntedekenplpackagatiodicoahed widdh aasadiedilve fir st

exenpl ary "bﬂ]gﬂm?%%is hﬁ@céé’s" Yrehac %Ei&%s%%ﬂ%&'l% R u%ftﬁgrs%mlas are

f ormed paral I n sur ace o e piezoelectric substrate 14 thus

enabl i ng ¥dekpess aedi én atdithen sAn1edmelaP TOrigQes TR oRRALRRERIEL 30
shown i N tg ehe BupfdbdTBE Hhiehtishrhf€ 1020HR0SAW B1efelit NS ICARMS sbburddliys
exenpl ary enbqodi ment, too, the silane-based coupling | aﬂ\éountzeld ggr}:h%r eatly
enhance W€ aeﬁgg:lhoppe vacuum chuck 30 and can be accurately

package 10.

Next, as illustrated in Fig. 2, the connection electrodes 16

of the SAW element 13 and the external terminals 11 of the package

10 are electrically connected with thin metal wires 19, the opening

of the package 10 is sealed with a 1id 20, and a SAW device shown

in Fig. 1 is obtained.

Second Exemplary Embodiment:

Referring to Figs. 4 and 5, a description will be given on a
second exemplary embodiment of the present invention.

First, a plurality of SAW elements 13 having IDT electrodes
15, connection electrodes 16, and underlying metal layers 17 are
formed on awafer in amanner similar to the first exemplary embodiment.
Next, a coupling layer 21 is formed by uniformly spin coating a
silane-based underlying coupling agent over the entire surface on
the side of the wafer where the IDT electrodes 15 have been formed.



8 17 J U N 200 strength between the acoustic absorbers 18 and the

pi ezoel ectric substrate 14 w thout affecting the sound absogb'gnagwwq As
a result, peeling off the acoustic abSorbers 18 fromthe pi TC
substrate 14 when dicing the wafer into individual SAWel enents 13 by
sprayi ng water can be prevented. In addition, acoustic absorbers 18 that
are stronger to thermal stress and the |like to be experienced when sol der

seal i Ng &gy ahegy ofsotl%neas&ﬁ@gsew 19 £k aohbﬂi@ha{,& 29X BMRbRoved
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I nventi on.
substrate 14 due to sprayed water can be prevented. In addition,

acoustic absorbers 18 that are stronger to thermal stress and the
like to be experienced while sealing opening of the package 10 with
a 1lid 20 with solder, for example, or mounting a SAW device onto a
circuit board by solder reflow method can be formed.

In the meantime, although only necessary parts of the coupling
layer 21 are shown in Figs. 4 and 5 for easy understanding, in this
second exemplary embodiment, the coupling layer 21 is provided over
the entlre surface of the plezoelectric substrate 14 covering the



First, IDT electrodes 15, connection electrodes 16, and underlyin
| ayers 17 are formed on a wafer in a Jjranner simlar to the f j PE éﬁbary
enbodi ment followed by form ng acoustic absorbers 18 on the under yi ng
metal |ayers 17. The acoustic absorbers 18 have a hei ght enough for formng
a space necessary for the IDT electrodes 15 to excite surface acoustic
waves (SAW after being packaged in a package 10. Next, gold bunps 23 are

formed Ofhrl RS eCePISS! 1131 afhCEHd WiRedPron BiRMELEME 4f the burps 23 1s made

hi gher an that of the acoustic abso rs 1 sequently, the wafer is
di ced i rfhird Exawpieny FobpAlment:first exenplary enbodi ment to obtain a SAW
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bunps 1lelénhrodute e&%edintdoa i valteigni he mpplﬂr@deqe ra dugrent siseaupplied
enbodi meptom aSpbiér ngn%whsahs afeouiaeer@éés%b@g SnkScathodd %ad &nd their

top surfaces are par a Ei;ezoe ectric _substrate 14, 1n the event

t he hei gFNTTSN O AHPPLYENG J¥ire Rt cthals aHdRetrnlppgs §2 GBF‘F n§e h&Fount i ng
process, eIélQ:r%@HSlSP &hﬁﬁ'&:lﬁ%ﬁ dfectRolieds1Staiehs andeRI@RNetdE bunps

23 from pecom an the he ht 0 he .acoustic sorb 18 t hereby
emabl | nGLEERLLUPE ShRGHGHC s psEer Shommmer ek 08 8ot el rsaRErtt saw
Al so, asvehmJSAVWJetlentﬂrits tBeatmedts Isarfaced adfl \theoOnY eelledthrwddssper si on of

] oi ni ng é%;{ e%&&%{!%%.%%%@%&Q?G %gmeﬁﬁgetaarq%%%gﬁﬁ;m&\.{ﬁﬂgeée%%tercgg'sé 16 can

be reduce I sTstrong agai nst
mechani celdemare lexidhred epdaye quranedividh amroteativs fiho 22r% ahewno is
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Wil e bu are formed with gold in thi's exenplary enbodi ment, they may

be for ne®-eFHaelysrd8? %{WdctlﬁénW%é’Y BLPPIREd AL W ATOdI nent :

Next, the wafer 81 is diced into individual SAW elements 13
after forming a coupling layer 21 and acoustic absorbers 18 in a manner
similar to the second exemplary embodiment.

Next, a SAW element 13 is mounted in a manner similar to the
second exemplary embodiment in a package 10 coated with an adhesive
12, external terminals 11 and connection electrodes 16 are
electrically connected with thin metal wires 19 as illustrated in
Filg. 7, opening of the package 10 is sealed with a 1id 20, and a SAW
device shown in Fig. 6 1s obtalned.

In this exemplary embodiment, too, as in the first exemplary
embodiment, the top surfaces of the acoustic absorbers 18 are formed
parallel to the main surface of the piezoelectric substrate 14 thus
enabling secure suction of the SAW element 13 with the vacuum chuck
30 shown in Fig. 3 and mounting in the package 10.

Furthermore, in this exemplary embodiment, too, the
silane~-based coupling layer 21 can greatly enhance the adhesion



Referring to Figs. 12 and 13, a description will be given on a fifth
exenpl ary enbodi nent of the present invention. First, |DT t ,
connection el ectrodes 16, underlying $ret al | ayers 17, and é.’ozgrju 2Q Srs
21 are fornmed on a wafer in a manner simlar to the second exenpl ary

enbodi ment. Next, the entire surface of the wafer is covered with a
negati ve photosensitive filmresist and heated, and the filmresist is

pressed: o feddih, bbRIPIR! acBRELNIA I8 :bBEs SHrd kA NGRS A bRl o Of the
acoustic a ers to be forned i s used. the fiTmresis
exposed a‘h‘éﬁml dpedithout pdfacting cihet I5ound h@b%ﬂﬂbnmne’éfeﬂwe BBl e resi st
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acoustic absorbers 18 are obtained. The acoustic absorbers 18 have a hei ght

enough f&wbgtratepts orthedy dbeing thervnrfiegt Anho dpdduifuet S34r ¢1emantsx et i ng SAW

after bebpgprayHh@dat8r %aﬁwﬁﬁ@vélrﬂze_dl\'exin a8 13, e cduis td cCfb orbos
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SAW el enehherlmatstoaelc@MDbédinQd}e he| ght of the bunps 23 will not becone
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for the IDT electrodes 1 excilt W can be secured during this
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as in theoﬁmneamﬁﬁmdpsemmawunsiby dﬂ)amﬁm;gxml 0P U inbbgl Irmyr&ng21
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coupling layer,Zd, ar %Ogﬂﬁ‘é& tQﬁ’t:Né £14f é‘é‘?islélggﬁrllecgai‘i Oin%ﬁ%%rﬁx andi ng,

in this exenplary ‘e e cou I ng | ayer Fov; { the
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13.

In this exemplary embodiment, anodic oxidation was carried out
after the IDT electrodes 15, connection electrodes 16 and underlying
metal layers 17 had been formed; however, it does not matter if anodic
oxidation of the surface of vapor deposited £ilm having aluminum or
aluminum alloy as the main constituent is carried out before forming
the IDT electrodes 15, connection electrodes 16, and underlying metal
layers 17, followed by formation of the IDT electrodes 15, the
connection electrodes 16, and the underlying metal layers 17 thereby
making their top surfaces covered with an insulating protective £ilm.
In this case, during the period of development for forming the IDT
electrodes 15, the connection electrodesl6é, and the underlying metal



17 J UN 2nn~ Referring to Figs . 14 and 15 , a description will be given
on a sixth exenplary enbodi nent of the present invention. TI?’ s4UN9]'] 3

el ectrodes 15, connection el ectrodes 46, and underlying nmetal Tayers 17 of
whi ch the surfaces and the sides have been covered Wth an insulating
protective film22 are formed in a manner simlar to the third exenplary
enbodi nent. Goi ng through the sane subsequent processes as in the fourth

and fifth exeml.ary . enbodi ment acoust.i.c rhers 18 are. for on the
inder | yi TR A7) Berdars BRrFasey B\ e MRIIRoEralel s AAd T Ehe
connect | conrelcgdon cdlestibdes Waf evililsnot bederodesl bycilkiadiné ds&dlepiments 13
shown in_H. q...14. AN a AW i 0 | j i jcated by
nount i ngmgi'%&\ﬁl el eman%’eifsal n aedgélé%ga%gl at\rél\%bésfeksz ef’ngh \%\nﬁ? r?ﬁrgq:?f@gl‘g% In
this exefplmiy. dtbibneferabde tioncarky ont egodiewpidayiembbtiendnrnind nce t he

surfacest@@gpgieq%ﬁtpgdgyg aQTir?ltﬁStarbggﬁsmé@iﬁgﬁ%ﬂpﬁﬁr?:ceﬁ%%%&& 16 , and

I
5
underlying netal layers 17/ are covered with protective film 22, erosion
of the |PToadeEtFQPEevent AT9sine Ribikhedevwiopiag isdgddon sfayy farRing ne

i qui d etigstacRugt€c BbdorpedsVes Opnent for the formation of the acoustic
absorbers 18 can be prevented. Al so,_ as described in the third exenplary

embodi ment , t HRY SRR 9“?%?’5”?@%%‘%%8?YW% ¥ha 99TERGP BER or ned on
t he surfaeesteitiveriii2zktchédBefoddbonad tbhEoeniing the apTlecktEodes 16 by

carrying t odi ¢ oxidatlig frer | film Lnum or _al um num
o oy nasd BaAR et Phensl ok eibvsedRbitr oot o B MPeRredttn
el ectrodes a%) tonmewinestieh eeleqtindess l6addeuhdenlakiqensleyielppjegs 17.

Sevent h EXRAIA" %1 AP ity ReECEbimithd & Frotecttf Al 82, candESCr i ption
will be given on a seventh exenplary enbodi ment of the present invention.

In this eXeH¥Me4ry enbodinent, only the difference fromthe SAW device of
the fourth exenplary enbodi mnent will be described. In this exenplary
enbodi e underlying netal layers 17 and acoustic

t as,_sho i iq,. 16 ,
absor berp‘l%f%iﬁgm{"gg%%";ﬁg?@%’#’are formed in the shape of a frane on the
peri phery of &Refiegzdefelnt Figs. 913107 addU1IN 20B3cgubsiomiwdlldbe givemanner

such thaty (9% Siuhr Skl 1WD] ShesdinRiesodScplidaaaneclivihgbect rodes 16, The

met hod of formation Is the sane as I n exenpl ary enbodi nent .
After a SAW el Bratt, PThaslessendeduh’ edoprnectindk fJectoodes [ 164 eands

corrppsedumeﬂyahfk,i A P P 2HrR $Srmidd bRG REESEER 4 RenséVeeherept 13 and
the inner wall of the pac agg 10 and then cured b%‘(/heat Ijt'n‘%' Dur i ngcthl S
u r e

process, t® hEng r Ehests PRsERL1aEB yepbpedineas, fol leged, kY, cfmm 8COPFEEC 25 from
f | ow ngabsdxberize 18AWnE e ainderlgDig emetal heaydds al7ect mhdeacbasti®
addition,, the filler 25 has ter i [ hi gher ast i ci t han
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applied pQidd'GachiyEh i p;’?k% {2 the difference in thermal expansion
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preventing chafffe 0goLf Humpse s sAhe SOTREE i LR SRANGCF LR AGHEREeS

Ref erringet o Thetheidfit oF tHRMunipstd00s Wadd hbghét ¥Rin EHaB B ahglddoustic
absorbers 18.

Subsequently, the wafer is diced in the same way as in the first
exemplary embodiment to obtain a SAW element 13 illustrated in Fig.
9.

The SAW element 13 is then mounted with the side having the
bumps 23 facedown in the package 10 having external terminals 11,
and the connection electrodes 16 of the SAW element 13 and the external
terminals 11 are electrically connected through the bumps 23.

During this process, the height -of the bumps 23 decreases due
to heating and pressing.



exenpl ary enbodi nrent of the present invention. The difference of a SAW

device of this exenplary enbodi nent fromthe SAW devi ce of S n
exenplary enbodinent lies in that a % 1er 25 is provi ded niqohﬂlnozrl]qgen

the SAWel enent 13 and the inner wall of the package 10 but al so on the
rear surface of the SAWelenent 13 facing a |lid 20. O her structure is the
sane. As a result, a further higher effect of absorbing spurious waves is

obt ai ned conpa | ' 0 Y o= ary
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on the portions correspondin e | DI el ectrodes 15. , when sealing
t he packdf® ofo2 fihelefrent §09@nd; externgl fasmippds (104 of & ragkrgmRBA not to

nmake theudind ®umsds ProviAese 48 4 HRsEEBL1StY baGRtObe 1§ aBAY € @RAIN13
facing the l1d 20 and the I n.contact with each_other in order

lid 20 cone
to preveftoAfef e ARy e deqired charactqrigiic gdne et pLemert d9%sed by
def or mat camneti behRoffdiretladIgniodrt edl@nt thélpaekags S0 wheR Sthy diedphti ed from

t he rear rface he SAWel egent ,13. Ninth Exenpl ary Enbodi nent:
Referri na?f["%unﬁsg lﬁl as ec&@?ﬁ??&? c}#sminf"?{'%%“'gi ven on a ninth exenplary
enbodi ment of Héwevyeresimtthisvexdnplaryl embddiimenk sl thg hedigbhtls nefhtheas

| 1ustr a&?&'uéﬂc’: iag?of]i?erst 0 01 Efydd ah@?'&h%li?ggwgﬁfféséesgggg iﬂé\%ﬁ%‘.‘égied I nto

one unit two surface acoustic wave units uni t with

ref | ect o0 dihecpioralendirdg Hmsrateddt ointtheneeent sheeledti of pampEl el on a

pi ezoel eglds 3UPSEdfal difowrABf MYy .AL0 R fgaltOmbent iy bPobOsdEEnAN the
pi ezoel ectric substrate 14 between the SAWunits 27 with intervention of an
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quant i ty ofp Dt oF-Dand ALLSIHALLOM 68 P BRS80S 8L hdskg m™de bY

SAW. Also, as the SAW element 13 can be horizontally mounted, the
dispersion of joining strength between the bumps 23 and the connection
electrodes 16 can be reduced. In other words, a SAW element 13 such
as this is strong against mechanical and thermal stress.

Thereafter, opening of the package 10 is sealed with a 1id 20
to obtain a SAW device as illustrated in Fig. 10.

While bumps 23 are formed with gold in this exemplary

' embodiment, they may be formed with solder and the like.

Fifth Exemplary Embodiment:

Referring to Figs. 12 and 13, a description will be given on
a fifth exemplary embodiment of the present invention.

First, IDT electrodes 15, connection electrodes 16, underlying
metal layers 17, and coupling layers 21 are formed on a wafer in a
manner similar to the second exemplary embodiment.

Next, the entire surface of the wafer is covered with a negative
photosensitive filmresist and heated, and the film resist is pressed.
As the film resist, one having the same thickness as that of the
acoustic absorbers 18 to be formed is used. Next, the film resist
1s exposed and developed in a manner such that the portion of the
£ilm resist forming the acoustic absorbers 18 wlll remain and the



in the first exenplary enbodi nent and the top surface is parallel to the
surface of the piezoelectric substrate 14 , it enabl es nougtgn f \\%
element 13 in a package 10 by securell¥ sucking the S%NVeIeﬂéltglg“dﬁuﬁfé
vacuum chuck 30 shown in Fig. 3. In a SAWdevice having a plurality of SAW
units 27 on a single piezoelectric substrate 14, it is preferable to
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metal | ayel ga ?I 'eﬂxeﬁ §'+ nteld, [ O fn!ai élgﬁﬁxgg %OQHEE

t hese acous sor ers e acoustic a ween the SAW
units 2mek é’e@Pmﬁ hlé“@é]”réhﬁhl mégéghhcpﬁ Hdier am&ti@ pba@@?,e@r 4 8f ardred

parall elg &anﬁeéé&a‘ o tﬁé‘ﬁD‘i%fé’&l?ﬂo%Tsrlsctéé'Qéi{@ém &4n bblse@02Ed £

secure suc of a SAWelenment 13 with a _vacuum chuck shown in Fi 3 and

mount i ng®}8Pa B’é’c’bé’aﬁﬁii@msﬁs%nﬁﬁo‘ghen gAY iplement fc GRR bet‘?@%ﬁ’f‘&e}lgf

Sbsor bi rtgmﬂmudl oun?] wm@erleam eE iadgéhﬁcﬁn eatl:rlangeh‘l tveah ethéNumpk h2s SAW
evice o ni_nt x.e n Ex i ment:

Referri n;g (% hc‘?'l'—el comﬁeletlorﬂgggecéfliflb%l %nll\gv:3 {;'%n b% fx’@‘é}flg%n gﬁ%ﬁ{e%éeﬁ 8gelkerrpl ary

enbodi nemtSAN dewikcepsachms ithients @rtromeagatmwtrvgecultanhcninm@ thRemahduct ance

bet ween gfgg;ﬁ.ctl on electrodes 16 and external termnals 11 by shortening

thin metal wres 19 connecting the connection el ectrodes 16 and the

ext ernal ter niFpathernore. din this @xemplage qubogddmerty (aF HR othd€8CPROm t he

connect | &ken19ey" SFESatkfeniQ s? Lol a Eb@LZP.ﬁigeQIa&'bﬁ @Ph%tﬁv@bﬁ fhe Which is

close to the external .termnals |i to be caonnected gonnectl ng
the conn¥4eniyiapdetpbdayers 1viang thiRrFQuAts arPé‘PaPeF%&ér@WFh Ad°
connect i sigrdniyhekeeweml ther abaaéfsiclhbtsorbemormmmdhm pieddedenndie | yi ng

t al i | di t
et | SRV D S WABRAR Bkl s p SOl sEipec o
new y pr@%ﬁ@hﬂggaeﬂ\'ﬁqtng by ecreenit. paeling offytheageusiiaqhsPrhesaw devi ce

can be af:hlf%ﬂ%nekte{&oélaetwsqsytf&@&4t6y §p§a3arﬁ§J Raderehes igiBihgi S
fabricated accordi ng the net hod of manufacture described in the first

exenpl ar e HAFEeR °\MLPWY-"r1’élaéx§éBt PLPMeHS 13hSaRoRRCBTEHIN % ct fBdes 16

and the addiegilon, ngedBitdle awvstibers 1@ rRaTRdR bﬂrﬁlmnﬂc(ﬁt&dsﬁtm aés
acousti c, absor begé 18 gr ovi ded ,bet

DT 15 d of
o 6306l CEATH I EHERTER R HRar ghopy a1 6raciiet! dgiliSgopabllng ¥k €S O 2

package 10 with a 1id 20, for example, or mounting a SAW device on

a circuit board by reflow and other methods can be provided.
Although only necessary parts of the coupling layer 21 are
shown in Figs. 12 and 13 for ease of understanding, in this exemplary
embodiment the coupling layer 21 is provided over the entire surface
of the plezoelectric substrate 14 covering the IDT electrodes 15 and

the connection electrodes 16.

Sixth Exemplary Embodiment:



sanme thickness as in the first exenplary enbodi nent, and the top surfaces
of themare fornmed parallel to the surface of the piezoel i te
14 , it enables secure sucking of a S&Welenment 13 with aetlmmpaa
shown in Fig. 3 and nounting of it in a package 10. Twel fth Exenpl ary
Enbodi nent: Referring to Fig.22, a description will be given on a twelfth
exenpl ary enbodi nent of the present invention. In this exenplary

enbodi nent, an tireflec f apgor pho siljcon or, silicon
nitride that a%“g%"ﬁﬁ-“ﬁ. trfjjﬁél H ?“%o}%e& g%%‘?‘qtpﬁ‘°8n“(irlﬁeg?e%jrve§h??ace of a
waf er coapemeth @fxempysfﬁlembbtﬂﬁ@ﬁt daf Nh@Sprﬁexithenbé&sﬁorA uni f orm t hi ckness
vapor depositegd,film n um_num or. a t al vi ng_al um.num as
the main constﬁ’fﬁe’ﬁt (5%8 tﬁg nﬁf’ﬂn%%trifoé‘c%ts"ﬂg Qar 8P
Subsequeuhdlqu;&nrgometal/eapém aﬂeef shich the sorfdgesspnd tlmakﬁdiemmatrée vapor

deposite t he_pho t manper such that |1DT
el ect rodg%&l_’[éangy? ﬁgmaéhdglslr nsdl gBé Paﬂnc&}e?ﬁ%ﬁ%% zglaer& ?gﬁ'&&ﬁé‘ #o be
connect esanrex sEmibDar etedtheodbird exemplbey fevboddmehh. t hi s case, as the

ant i ref | oot i veadlAdMARohAr AECHule LB Al actUAL ACLRL digepialor it

absorbs the |ight "passi e wafer and prev romre I'ecting on
t he mai naBdrfiftd exemplany,pabodigents. th@o‘iﬁﬁ{%ﬁb%?%heﬂss 18eqxe disgmedo form

| DT el echhoggs uaaeeﬂﬁrrgo&eesi 'l(l'}e%Eeﬁ roﬂeeellfiureﬂér %ﬁﬁhﬁgt b by

insulatin rotective fil i.S formed by anodi c oxidation on the surface

of the | eeE?P‘b%‘ﬁsi%nﬂl%‘Eﬁﬁ?QEf‘ﬂcﬁ‘r W%‘t‘f A§aticetsinte 1adinideae SAWs des.
Subquueané:yenw ZJ.Bth&ﬂ{YE.f nnnﬂ@d .er14ias Nektd, Petﬁml@edieéamlshbmemq?igrmnt f
coupling, Layer e fornme ea a e i on on e er. surface
wher e acags ?ctsaé’EiSFg%‘? st1§‘°HP€Lf gkwo?Jrﬁé‘H’ntNgg In &, pagkpge elvxaGPflace of

t he waf eseahingivwditht helidBRoel ectrodes 15 have been forned is covered with a
negati ve photo NYRY es h e r | i ng
nosted. An Chotfi Ehit oErate Bt Ydbailli £l 48 LIPnE) ERAGE WlaRalE M0,
acoust i ceabedinants sinee) the surfincesi %nd.l§édes of]l thg TPNeleoBro@dsg 15t he

portion esnw&:fdd glé@c&lo'atestlrsat ad hhaépmntgnﬁe@da_oxe}éfs @b%%t&rv%réﬁ I's
exposed. |In this case, taqo he antireflective f he rear surface

of the wWHLER aasgerﬁsﬂr*regﬁ%irbéés.ﬁ@ostimnoaﬁrrheh@wépta%eﬁa#év@ﬂ &het from
reflecti Bgnﬁébtt:h:ﬁl relield tE0aEACE6 Of)yt BBdefrﬁr ligltiar vaedsrolyeyalwapagnt i s

made to tic_ab orbe ter deyelopment, nojsture.in the
ncoust | c ORKELIRERE Bok Ut EREDELTer, G B AoHRk Le TR Pl B S0 B 11 ¢
substr at prédentidier eafter, a SAWdeV| ce shovvn in Fig. 22 is fabricated in

t he same nanne int k evi ce,
as the acoustré g‘%’soargne&r%c%yJ %zc()t HEQWT %ﬁo&és%g have
t he sanmeelfftRirldyadnpplaping |Rr§ﬁ:eét(1e‘fﬂjlfér1}n é#b@é?n’éﬁtfwdar@ ftbened in a
msmnerI sutabfads@é gff[‘%ét Ib‘%'%ﬁéﬁﬁ{z%@%b?ﬁ @QnBatRd |c%hn&@ti$l€ eiﬁéifsﬁﬁé)rmt het 13
pi ezoel egtric substrate i t. enabl es_secure sycki el enen
e vEE Siraiaeoah Seda rrRtion Fet Rl ELBY oF ofwliisteface 10,
In the neannimmy adllvhcheghbele formededn adicl vefdr [pmid8 te ther fimomationhi s
exempl ar yeCho dpfesio HGARe f VaBRRedARASEIEL M 16! 1 Sud&iipdy
acoustic absorbers 8 _having superior configurational” accuracy can
obt ai nedmp¥at okanens &fe antireflective film 28 before exposing the f| | m
resist that will formthe acoustic absorbers 18. However, the |DT
el ectrodgs 15 and th connr@gd:lgln el ectrodes 16 can be forrred wi t h hi gher
accur acy “fKeRtR 8% i1 m 28 is fornmed before formng the | DT
el ectrodes 15. Réfemir@i to@igys.t he ad 1v ofd descriptiiiohnwABl ibe §iverednover the
entire rea ac f f i ey rmit r than
o] cast B ReTeiT ReBbrpnf affpfilpld, deh sREGHEGARC thPad Y. (1l
el ect r odesembl{ryadbedineandt, i anlyetee dlffesenk® Sron khe SAWadevide pHidhei ght
that reflgg I:@hoékénﬂﬁafrﬁ ihRAE Hl]hri)‘:e Wek&Ligdd.! not inpinge on the

W

phot osensitive resin ormthe acoustr c absorbers 18 and the |DT

el ectrodes 15 5ﬁcht#$ee’mﬂﬂlé§§rf§Wbﬂd¢@eF%sPﬁ gheam Ip FHOf ofém erelyidRgct i on

el ectr Odﬂ?ﬁéﬁflzﬁéﬁsi‘?'ﬁd QRofbktibandbosbepl1d R BEOEHHed BMERddPAYY || be
given in e fo

In each of the above nt i ned exe | ar
enbod rreﬁf’g“‘edtimetaﬁo%ﬁﬁecoﬁb%(ﬂrﬂ@?s°ri§h8r%e’?jt??m Skihplazeetentiige

negative 18




11 J U ~I 2003 photosensitive resin in order that they can be stably
fabricated with a higher sound absorbing effect, smaller a, r
profile. However, simlar effect is dBt ai nabl e by coat i ngio'z me
phot osensitive resin solution by spin coating and the like to a uniform

t hi ckness. At this tinme, as the thickness achievable by a single spin
coating is snall, spin coating of the photosensitive resin solution may be

repeat eds&%vcefa?tt Thoa tn?arﬂt@ru§&%ﬁ e 06 %EQrf:cm R8%Ss fécééaaﬁg stic

absor bers n each of t ntioned exenplary e I ments ,
t he acoutd €oBheGFHYY slegtradest 6 reFheshelhad phofumatdpni ik thesﬁlm%el ected

from t hea 9riQURHE 0BG St @geﬂﬁlgﬂp&ﬁbw%&t acrylic resin) and polyimde
resin that are resilient apd can effici entlé absorb spurious waves . In

particul ar ) JdEberiasSAteiement b3 bpebgppraoyatad i apagkagesithe? fdtlekihesi on
to a pi ezoaidpociba aﬂbétéﬂtleolaé bésed )re)ehhl @st Be1 PED UsdtveeabERE et 18 may

be forne n_a a uare shap referable to formthemin a
manner S‘?Jd]c%“eﬁ’fagg Tﬂéyé:?fg %’aﬁ%ﬁ Eo‘Plft 8385%% 05520 Hhets c¥8ed PY he si de
of thle | hdfa taingC t rmﬂ:ﬂaglﬁhﬁ q:mawsbpotﬂuactraxaesmdi Ec&@@thid)fabbgf’_o@ﬂ%\ég_ _
exenpl ar n cal tajned in addition
to ggun V% ti‘%féﬁ ta#t" ? gﬁ% é) (ﬁbp%s?f‘sgg%ﬁogbﬁ??%%s waves.
Al so, pe@ M@ apr elﬂpta:@dastlft absorbers 18 fromthe piezoelectric o
substrate 14 by, BRASEHHE cttmw@;kft 5 Was | AeebB WAL onAOR! o1l di cing

a wafer can be grevent ed shape as cor ess as possible, and
maki ng e¥tded 35?‘9&51’6\?9?‘1%&%3 5?#?91‘@1%586Pﬁ@rﬂbéé’rhéi’éf-‘i“b'éﬁww\e%ach of

the aboven£XBEPS oY WedEbES VA b Phefaddidticl &Eorbarnts aBaUdl atksf f ect
can be obtai ned by pmeki ng the smal ] est wi_dt hggortl on of _the acoustic

absor berg®T&ve t}t%ﬁt’ﬁﬁﬁse%??]&r?do? O R\ PANAHEMPRE Id A EAIEhe ALEESTPRSR er t han
0.5~, (~n tﬁAw\aAa\eedpangwx) co@gribientss peeﬁﬁémhhelsémmﬁe $Awe ellemgith ?f t he
acoustlc rbers_ 1 e . direction,ort ona o.the ction of SAW
t r ansni ssjlaon e%ﬁ%l A qgagre rl?egt“es ltrﬁé{ﬁnth‘é9| 9eh %% Ctthagafsg tttzicctsr odes 15
in the sane direction. ThIS i s because, as SAWhas a diffraction effect as

a propergysih \Qﬁ%ﬁﬁlaﬁr snbbagh&t, sound absorbing effect is obtained by

maki ng the ngt h 'equal to or greater than the length of the IDT el ectrodes
15 in the sarré‘e!ﬁelré’é{lgd?ﬁ Fig.1 38, a7dgsgripddan wiilll be géver 98 ameigeEustic

absor ber sxep1agyl BEbSARRMEObE COY ipddkaht OfiRlentd6H! acy by photolithographic
nmet hod as in tl] Eresent |nvent|on at | east one of the follow ng three

met hods can betREPLEFREENOMAL e (S feViCerafn bl SXAPLACH PBRGLFPSS ng net al
:c aye][ I1’>:r.=:rcmn the reaw @évjtdae?s &hbg@@dhﬁ:haeﬂﬁfp&aryremdﬁmemU.ibé Jal *fcmt i ?ht )
or ilmr i,St osure ' Qm pDel n al , sur, ce of the
waf er duti ilfa ﬁef% (o] Iéovj‘gf BYHCR Ytthe W&?&é (égb%g i?t&fdeﬁ?% nmet hod
i's nost pmﬁzewabl @fathe packagie rlioybuy atsbadn Itayereaﬂsmaﬁactmeof drhee8AW

si mul t angpuys EQcifo i@&%t' YRl dtiRctite ShaH QRS 1y ﬁ%@sﬁ?@”ec“ on
el ectrodes 16 t hus a separate process unnecessary e second is a
met hod i®d F#EtdRL é&ﬂheﬁw%ﬁ,e@topft ﬁésm‘rt@w |$§u|ré9§ﬁe‘|'%‘{ﬁ5t dssoptatred ef | ect ed

l'i ght socempdrecavaid ithRtNeENgnef shef beeics of Obhe f sOFBAUNE dx@ApLary f ace of
t he waf er V\%ﬁn exposing filmresist for neking acoustic absorbers. The
third i s®% B&-in which an antireflective film28 is formed on the rear
surface of t havmafeethscfia.Sercnsahscpﬂnmdsm tthed dxieyiplaryVebolldmentng t he
under | yi I t f I of t he
ant i reflge%ﬁte@fl*’@y%r%r Q'gtéﬁ@ar ggr£ aér?%tckwrgec%dus}?l ggcéjb&s%%gg 8 to be
formed | 20 oreleriley efifeste Qm@tﬁbe‘bén@WmiOué??yaVﬁS foe rﬁhﬂ}imhblacbnst ic
absor ber grdB.a14868n e Dokl 665 v rBh Gl 1S tE MR THP NectiBALE 1N

si ze tha?trthe %ferﬂts)utg?arfger than t e'.@%%rtl or?smakl ng SAW&cenent 13, or
when usikg a filmresist larger than the wafer, it is preferable to cut it

after putting Aisd,0whBR ¥B4PInd &R %aéﬁa%luﬁé &ﬁtprth%m?t'ihebot hgp {de wafer
and | arger than t he portion formng SAW el enent | 13. The reason i s

because, PT¢fanidlp; 1flh"'rtr g8re tbe takep Q@it 9 gake e bl bier @ﬁepzéoqisdeg on
possi bi | they reastsdidfacki diMthe Baw emyexneeb ﬁ)iéingothé aeatdo ahandecLiday be

hi ndered, . by catchin e tr evi en. transgerrin ewafer
for expo%%fémgrf'd" 83@% q:pﬁéﬁt eaf@)sﬁ néoge nd Brehe ée‘tﬁ%ogﬁiérrrprf ary
enbodi ment, a coupling agent is coat ed over the entire surface of the
pi ezoel ectric substrate 14 . As a result , a coupling layer 21 is forned

not only between the




,) UN 2003 ~0 piezoelectric substrate 14 and the acoustlc absorbers 18
but al so on the surfaces of the IDT qlectrodes 15. Fbmeve ;UJ 7@9 pllng
| ayer 21 does not do any harmon the dharacteristics of the evi ce,
is not necessary to renmove it. (9) It is preferable to make the bottom
surfaces (on the side of the piezoelectric substrate 14 ) larger than the
top surfaces of the acoustic absorbers 18 thereby to i nprove adhesion

St engt Nodiehld. e fURZ0BLE6L aioBHIG! BBESmidhich, 4P chekhpheResld | cone

resin is used as t rmsettln resin may a

used. Hodis o, antex%eq@ri@ﬁepmselr@happtm frpmetrhezge% gurfacer Pél tl!ﬁhat has
hi gher resy ldigpeattfn that of the acoustic absorbers 18 so that stress
applied to the SAWel enent 13 due to thermal expansion and the |ike can be
relieved. ( 11 ) Wen heating or cooling the piezoelectric substrate 14 ,

it is prﬂ,ﬁf}ahﬂ,@mbga Ginbhoalbmewt: t enperature change in gorder to prevent
pyroelectric destru t| on. By_carr nodi.c oxi dati on the
surfaces of tHPHeSFIRELS ngaeslng ét:i?‘g‘h Wéaéa}?? (?dé’?nl%“ aaﬁg“‘ffhderl yi ng
net al | agresnplhfyaambedinenitnge t ties tpmueﬁacns;emttthnan electrically insulating

ayer) short - oif ehiL Behsen, Slashigdee aan AR ALBKER'SIALY. e FyeTt an

electrically con ive jec 'drops on € sur 'L saw
el emrent p3ird n@@mmcwalaesomam Tvitagratedl hgte onehmidr,.ebemsurfigest i on, by

form ng ag a}@ﬁe ARG Ofsptwtaﬂ%)t?ﬁ P&V Eae htféﬂtféﬁe@t@rra&e@t,%yaé ces

par al | el I ezoe ectrlc substrate, nountin ure can
be preve#t &3 beidh sidemotnthep SAWE#@%@ iprparaldel R a pi%pej.egtwlczoog 21

CL{%I VB: lé-urladtzt%tt@; aALE, aaﬁwsahc a%\astg@vassoﬁ%ﬂorwl Ag: Ebrlﬂ%@kacﬁﬁ E‘lgdl ngkan
externna ectl.r ode ace oustl Cc. Wwave .e men Se N Sa package,
o e BB R B R e e B X R S UE Bl N BB G

el enent &fir i eondeaxiyringi mgtam Laypes rf.ac @8yofemploy rgetleict ratrustthsér at e:  at

el oot r1 carPyFs) BehBLifd BRTAER R BkD R0 mn T 0 TR0 PO FABFREREr. .

el ectrically connec trans ucer
acoust i credsistiner 8 $@¢i§d>roﬁub@'€#¥s iofesubfofishandi ateentiagileal transducer

el ectrode, wheigitheSatsudtiicehdssitat 18! £6inaaden &ﬁteofn@i:ﬁ&&'dé%cﬂlﬁédice on
its surface, said acoustic absorbers are forne ghotosen |t|ve

resin, the "t*t?p%ﬁ??a%’@"é“p&iarga?‘@%ﬁ‘ﬁgfl?f‘daﬁgﬁr’b%? f"é{f'@c PR t he main
surface ob thaighrifiaesd €td plezcdllestibbt eubatwhﬁaatd deremablesmotheLidg ode i s

Choe oo BE PRI Sp P hASEOIF B sBRBRH atio MRS RIBRERE " ! ©
resi stant2 vixhdevehopumghswkusd oshdwr inhBigh@.osensitive resin constituting
said acoustic #bg0g dﬂghévi{?é@tauigé Lh18A0 1% S RirdniG8N5} bh' 's1dgide

interdigital trans er
plezoelectric substrate 14, it is preferable to provide an acoustic

absorber 18 at least between opposing IDT electrodes 15 between the
two SAW units 27 and suppress acoustic coupling. Also, in the SAW
units 27, when reflector electrodes 26 are provided between the IDT
electrodes 15 or at both ends of the IDT electrodes 15, it is preferable
to provide an acoustic absorber 18 fabricated by a similar method
not only between the IDT electrodes 15 between the SAW units 27 as
described above but also between the reflector electrodes 26.

Tenth Exemplary Embodiment:

Referring to Fig. 20, a description will be given on a tenth
exemplary embodiment of the present invention.

In this exemplary embodiment, acoustic absorbers 18 are
provided not only between two SAW units 27 but also between reflector



3. The surface acoustic wave device of claim2, wherein said photosensitive
resin is negative type. 4. The surfacg acoustic wave dewﬁ of; I?m

wherein said photosensitive resin is one selected fromth &é)rJLﬁ‘l sting
of epoxy resin, polyimde resin, and acrylic resin. 5. The surface acoustic
wave device of claim1l1l, wherein the width of said acoustic absorbers in the

direction of the transm ssion of surface acoustic waves is 0 . 5~, (~, =
wavel engébeatfroiesf a6ecand ottt iendvas es)piezogleateic sabsthete ur4f anetﬁeousti c

wave devi f, claim1l ere orti aco i.c_absorbers
on' tho: ofiedrion & Pronsdition.dt S 48000 tErEdl Phy38 Sodoo ssinds > " °)
JUN 2003td.safhetlseaiacanst e absbribew@lé aimy previded baithelpiedmyleictric coupl i ng

| ayer ha¥{1 q%eih%'i& 1%38&9.3:%%@4 %%e\ngng[}r | Cﬁgaxg%fafx @Qyél»é oL petween

sai d acous I C absorbers sard prezo e’rs sposed at
| east bemameer sinilaw bodhiect atssoeanml axycenbeddmentz 08k dmelseca@ulsnc ate

excl udi ngyLiendial § graROLhE ko8 thddiiRid] §iellrebh AIRINEATu Bl 205 0de. 8

The surface acoustic wave device o aim 7, erein sal coup ing | ayer
has a suffa®é theganeithieknermand fheds “@éhcﬁ%’@éggs iaredfieryefararaldel The

surface g6QuR! beriRUE oML B1&SoleitPLé  guMaRELE 1391 Pt CRUBL LS GelcaYer 1S
formed using a silane-based resin. 10. The surface acoustic wave devi ce of

claimi, SW’?&?‘E‘I Rfam Shifdeteyaty AT PaYRTUIMSORICy Shetn Hét fiden :8nd
acoust i cmebsEAMREAR anﬁaaeagé poezoel ectric substrate. 11. The surface

acoustic wave devic er el nter ital transducer

el ectrode and ’éieﬂ‘pgmﬁ%'?q §F’l!ﬁ§ #Engh gﬂ f&gesgﬁﬁe%‘?%%bigﬁ 3‘8“5

under | yi wgvesetarn bayfurthed sahaneed @omghreémnthatharsamdemm et th&. The
surface t deyl claim1l1, wherein an antireflective filmis
provi dedﬁg{r?lﬂﬁhéé‘%rga ggu%ef@mg;‘téai d piezoelectric substrate opposite said
acoustic absorbers with intervention of said piezoelectric substrate. 13.

The surf a¢g, QY HempYa4F FiVlatReRf: Cl @i m 12, wherein the area of form ng
said anti reflectl ve ? mis nmade |arger than said acoustic absorbers. 14.

The surface acBReSeyringkReFHey Pt eadteserapiiomwilike giiner ap@ngkavesthecti ve

filmis Eemprhmt bhbamﬁ&{tol&f $hbi pFebedt IRVEAtIONLT i de fi I m15. The surface
acoustic wave gevice of clai i e area g)f e bottom.surface of

1, wh
ot ouarl ¢ Wadn o 1R Megimdee el thdfofiieh Tarkofh CSUMERLI PR
subst r at elestrmaids 1Ghandextéoml tetmiofalslid byophertehdog.thifimeth? wdwesace

acoust ! ¢ 14U dekl 6 oL cShallh by MEIEIAE1RCIA 60l o£ONNGE! L ARt eEn Sal d

connection € sar dex erna term age 1s nmad
usi ng a Blnpa fwinisg ehestiefle iB7 goupra03 PZQVéM@WOﬁhéI@mWéODf sai d

surface aieé'@fdd'ém@oednemﬁfa ier&@.eéHH@Q@b@@ﬁ:b%t1&wﬂ@d&?i§%\1b§6 of
claim1, V\/nerel n sai d_acousti ¢ absorbers are (grow ded on the outer

per i pher§'r°of %eﬁ’ﬁeﬁf‘éio‘é‘?’é@ﬂaﬂ@ $hokR % eopretethnner such that they

encl ose sai d | Réwsvhxi tt@l danaesding' ticd e@dﬂrmdseiagdeseé&dm@nam wiiBh

el ectrod }g‘ oystig May ﬁlﬁ' in a

filler i gn%%%'v’fi dm%!é% aﬁ'et %ekl?hnglrd V\ﬁﬁjgg‘% gL pac z’a'-mgian e§3| de of

sai d pi eldetedis iconnapted atigh the underlying metal layers 17 using thin
metal wires 19 as in this exemplary embodiment illustrated in Fig.

21, the thin metal wires 19 can be shortened without newly providing
a wiring electrode.

In this way, downsizing of a SAW device can be achieved.

Here, the SAW device of this exemplary embodiment is fabricated
according to the method of manufacture described in the first
exemplary embodiment with the exception that the connection
electrodes 16 and the underlying metal layers 17 are made in a
connected state. As acoustic absorbers 18 provided between IDT

electrodes 15 and an end of a piezoelectric substrate 14 are of the
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acoustic wave device of claim19, whérein silicone resin iS'u id
filler. 21. The surface acoustic wave device of claim 16, wherein acoustic
absorbers are provided at |least on a region on the rear surface of said

pi ezoel ectric substrate opposite said interdigital transducer el ectrode.
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el ectrode. a second step of applying with a pressure a photosensitive film
resist on the surface of said substrate and form ng a photosensitive film

resist layer equal to or snmaller in size than said substrate and | arger
t han t heTyaiEitho Bxemplarys Brbadtmentousti c wave el ement is to be formed later;
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sai d sub&tdeg-e conposed of a piezoelectric material where acoustic
absorbers are gubdeubftied.in the same manner as in the second exemplary

embodiment, coupling layers 21 are formed at least at the location

on the wafer surface where acoustic absorbers 18 are to be formed.

"Next, the entire surface of the wafer on which the IDT
electrodes 15 have been formed 1s covered with a negative
photosensitive film resist, which is then pressed while being heated.
As the film resist, one having the same thickness as that of the

acoustic absorbers 18 to be formed 1s used.
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Z n at least the ortions that will form the acoustic absorbers 18,
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ectrodes 15 and connection electrode 1 so that tfansmitting
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light that reflects on the rear surface of the wafer will not impinge
on the photosensitive resin that will form the acoustic absorbers
18 and the IDT electrodes 15 and the photosensitive resin that will
form the connection electrodes 16.

A description of the gist of the present invention will be given
in the following.

(1) In each of the above-mentioned exemplary embodiments, the

acoustic absorbers 18 are formed using a film type negative
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photosensitive resin in order that they can be stably fabricated with
a higher sound absorbing effect, smaller area, and lower profile.
However, similar effect is obtainable by coating on a wafer a
photosensitive resin solution by spin coating and the like to a
uniform thickness. At this time, as the thickness achievable by a
single spin coating is small, spin coating of the photosensitive resin
solution may be repeated several times to adjust to a desired
thickness of the acoustic absorbers 18.

(2) In each of the above-mentioned exemplary embodiments, the
acoustic absorbergs 18 are formed using a photosensitive resin
selected from the group consisting of epoxy resin, acrylic resin,
and polyimide resin that are resilient and can efficiently absorb
spurious waves. In particular, acrylic resin is preferable because
of its superior adhesion to a piezoelectric substrate 14.

(3) While the acoustic absorbers 18 may be formed in a nearly
square shape, it is preferable to form them in a manner such that
the end portions of the acoustic absorbers 18 on the side of the IDT
electrodes 15 are saw-toothed as shown in each of the above exemplary
embodiments so that scattering effect can be obtained in addition
to sound absorbing effect, thereby enhancing suppression of spurious
waves. Also, peeling off the acoustic absorbers 18 from the
piezoelectric substrate 14 by pressure of water spray, for instance,
applied when dicing a wafer can be prevented by making the shape as
cornerless as possible, and making a corner obtuse even when forming
a corner as described in each of the above exemplary embodiments.

(4) A sufficient sound absorbing effect can be obtained by
making the smallest width portion of the acoustic absorbers 18 in
the direction of SAW transmission equal to or greater than 0.5\ (A=
SAW wavelength).

(5) It is preferable to make the length of the acoustic
absorbers 18 in the direction orthogonal to the direction of SAW
transmission equal to or greater than the length of the IDT electrodes
15 in the same direction. This is because, as SAW has a diffraction
effect as a property of waves, a sufficient sound absorbing effect
is obtained by making the length equal to or greater than the length
of the IDT electrodes 15 in the same direction.
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(6) In forming the acoustic absorbers 18 having superior
configurational accuracy by photolithographic method as in the
present invention, at least one of the following three methods can
be employed.

The first is a method in which an underlying metal layer 17
is formed on the surface of a wafer in order not to allow light for
film resist exposure from being transmitted to the rear surface of
the wafer during the process of forming the acoustic absorbers 18.
This method 1s most preferable as the underlying metal layer 17 can
be formed simultaneously with the formation of tle IDT electrodes
15 and connection electrodes 16 thus making a separate process
unnecessary.

The second is a method in which rear surface of the wafer is
roughened to scatter reflected light so as to avoid impinging of
reflected light from the rear surface of the wafer when exposing £ilm
resist for making acoustic absorbers.

The third is a method in which an antireflective film 28 is
formed on the rear surface of the wafer so as to absorb transmitted
light.

When forming the underlying metal layer 17 and the
antireflective £film 28, the size of the antireflective film 28 is
made larger than the acoustic absorbers 18 to be formed in order to
ensure the above effect.

(7) In forming the acoustic absorbers 18, when using a f£ilm
resist which is equal to or smaller in size than the wafer but larger
than the portion making SAW element 13, or when using a £ilm resist
larger than the wafer, it is preferable to cut it after putting it
to the wafer to a size equal to or smaller than the wafer and larger
than the portion forming a SAW element 13. The reason is because,
if the film resist is larger than the wafer, there is a possibility
that the £film resist may peel off, or smooth transfer may be hindered,
by catching on the transfer device when transferring the wafer for
exposure and development.

(8) In the second or the £ifth exemplary embodiment, a coupling
agent is coated over the entire surface of the plezoelectric substrate
14, As a result, a coupling layer 21 is formed not only between the
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the acoustic absorbers 18 thereby to improve adhesion strength with

the plezoelectric substrate 14.

(10) Although a silicone resin is used as the filler 25, other
thermosetting resin may also be used. However, it is preferable that
the filler 25 is a material that has higher resilience than that of
the acoustic absorbers 18 so that stress applied to the SAW element
13 due to thermal expansion and the like can be relieved.

(11) When heating or cooling the pilezoelectric substrate 14,
it is preferable to avold abrupt temperature change in order to
prevent pyroelectric destruction.

(12) By carrying out anodic oxidation on the surfaces of the
IDT electrodes 15, connection electrodes 16, and underlying metal
layers 17 and covering their surfaces wilth an electrically insulating
layer, short-circuit between electrodes can be prevented in the event
an electrically conductive foreign object drops on the surface of
the SAW element 13.

INDUSTRIAL APPLICABILITY

According to the present invention, by forming acoustic
absorbers having the same thickness and main surfaces parallel to
the surface of a plezoelectric substrate, mounting failure can be
prevented when mounting a SAW element in a package.
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transducer electrode, wherein
said interdigital electrode has protective surface on its
surface, said acoustic absorbers are formed with a photosensitive
resin, the top surfaces of said acoustic absorbers are parallel to
the main surface of said piezoelectric substrate, and said connection
electrode is electrically connected to said external electrode.
2. The surface acoustic wave device of claim 1, wherein
said protective layer has a higher resistance to developing solution
for the photosensitive resin constituting said acoustic absorbers
than that of the main metal constituting the interdigital transducer
electrode.
3. The surface acoustic wave device of claim 2, wherein said
photosensitive resin is negative type.
4. The surface acoustic wave device of claim 2, wherein said
photosensitive resin is one selected from the group consisting of
epoxy resin, polyimide resin, and acrylic resin.
5. The surface acoustic wave device of claim 1, wherein the
width of said acoustic absorbers in the direction of the transmission
of surface acoustic waves is 0.5A (A= wavelength of surface acoustic
waves) or greater.
6. The surface acoustic wave device of claim 1, wherein the

end portion of said acoustic absorbers on the side of the interdigital

transducer electrode is saw-toothed.
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absorbers and said piezoelectric substrate excluding the bottom
portion of said interdigital transducer electrode.

8. The surface acoustic wave device of claim 7, wherein said
coupling layer has a surface area larger than that of said acoustic
absorbers.

9. The surface acoustic wave device of claim 7, wherein said

coupling layer is formed using a silane-based resin.

10. The surface acoustic wave device of claim 1, wherein an
underlying metal layer is provided between said acoustic absorbers
and said piezoelectric substrate.

11. The surface acoustic wave device of claim 10, wherein said
interdigital transducer electrode and said underlying metal layer
are connected, and said underlying metal layer and said external
terminal are connected.

12. The surface acoustic wave device of claim 1, wherein an
antireflective film is provided on the rear surface of said
pilezoelectric substrate opposite said acoustic absorbers with
intervention of said piezoelectric substrate.

13. The surface acoustic wave device of claim 12, wherein the
area of forming said antireflective film is made larger than said
acoustic absorbers.

14. The surface acoustic wave device of claim 13, wherein said
antireflective film is formed with amorphous silicon or metal nitride
film

15. The surface acoustic wave device of claim 1, wherein the
area of the bottom surface of sald acoustic absorbers that come in
contact with saild piezoelectric substrate 1s made larger than that
of the top surface.

16. The surface acoustic wave device of claim 1, wherein
electrical connection between said connection electrode and said

external terminal of the package is made using a bump formed on said
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said piezoelectric substrate in a manner such that they enclose
said interdigital transducer electrode and said connection
electrode.
18. The surface acoustic wave device of claim 17, wherein a
filler is provided between the inner wall of said package and the
side of said piezoelectric substrate.
19. The surface acoustic wave device of claim 18, wherein said

filler has resilience higher than that of said acoustic absorbers.

20. The surface acoustic wave device of claim 19, wherein
silicone resin is used as said filler.

21. The surface acoustic wave device of «claim 16,
wherein acoustic absorbers are provided at least on a region on the
rear surface of said piezoelectric substrate opposite said
interdigital transducer electrode.

22.The surface acoustic wave device of claim 21, wherein said
acoustic absorbers provided on the rear surface of said piezoelectric
substrate and a 1id are not in contact.

23. A method of manufacture of a surface acoustic
wave device comprising:

a first step of forming on a substrate composed of a
plezoelectric material at least an interdigital transducer electrode and
a connection electrode connected, to said interdigital transducer
electrode;

a second step of applying with a pressure a photosensitive film
resist on the surface of said substrate and forming a photosensitive
film resist layer equal to or smaller in size than said substrate
and larger than the portion where surface acoustic wave element is to
be formed later;

a third step of forming acoustic absorbers by exposing and
developing that part of said photosensitive resin which will form
acoustic absorbers, and forming a plurality of surface acoustic wave

elements on said substrate;
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acoustic wave element with an external terminal of said package; and

a fifth step of sealing opening of said package with a lid;
wherein the main surface of said acoustic absorbers is formed parallel to
the surface of said substrate.

24. The method of manufacture of a surface acoustic wave device
of claim 23, wherein the thickness of said photosensitive resin layer
in the second step is equal to or less than that of the substrate
composed of a piezoelectric material and is greater than the thickness
of the portion where a surface acoustic wave element is formed.

25. The method of manufacture of a surface acoustic wave device
of claim 23, wherein an underlying metal layer is formed in the first
step together with an interdigital transducer electrode at the
location where acoustic absorbers are to be formed.

26. The method of manufacture of a surface acoustic wave device
of claim 23, wherein a protective layer 1is provided on the surface
of saild interdigital transducer electrode after the first step and
prior to the second step.

27. The method of manufacture of a surface acoustic wave device
of claim 26, wherein said protective layer is formed by anodic
oxidation.

28. The method of manufacture of a surface acoustic wave device
of claim 23, wherein a metal film is formed on the surface of said
substrate composed of a pilezoelectric material prior to the first
step and an electrically insulating layer is formed on the surface
of said metal film by ancdic oxidation.

29. The method of manufacture of a surface acoustic wave device
of claim 23, wherein a silane-based coupling layer is formed after
the first step and prior to the second step at the location on said
substrate composed of a piezoelectric material where acoustic

absorbers are to be formed.
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30. The method of manufacture of a surface acoustic wave device
of claim 23, wherein an antireflective film 1is provided prior to the
first step in a region on the rear surface of said substrate composed
of a piezoelectric material opposite the location with intervention of
sald piezoelectric substrate with intervention of said
piezoelectric substrate where acoustic absorbers are to be formed.

31. The method of manufacture of a surface acoustic
wave device of claim 23, wherein a step of making the rear surface
of said substrate composed of a piezoelectric material rough to
scatter light is included prior to the first step.

32, The method of manufacture of a surface acoustic
wave device of claim 26, wherein said protective layer has a higher
resistance to developing solution for the photosensitive resin
forming the acoustic absorbers than that of the main metal

constituting said interdigital transducer electrode.



