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[0001] A certain aspect of the present invention relates to an electronic component, an

electronic device, and a method for manufacturing the electronic device.

Background

[0002] An acoustic wave device is used as a filter, a duplexer or the like in mobile
communication terminals. Acoustic wave resonators include a surface acoustic wave (SAW)
resonator using a surface acoustic wave, a boundary acoustic wave resonator using a boundary
acoustic wave, a piezoelectric thin-film resonator using a piezoelectric thin-film. A film bulk
acoustic wave resonator (FBAR) is an exemplary piezoelectric thin-film resonator. A
functional portion for excitation of acoustic waves includes an electrode such as an interdigital
transducer (IDT) in the SAW device, and is a portion in which electrodes face each other through
a piezoelectric thin-film. A substrate on which an acoustic wave element is formed may be
sealed with resin or the like for the purpose of downsizing the acoustic wave device and
protecting the acoustic wave element.

[0003] Japanese Patent Application Publication No. 2008-227748 (Document 1) discloses
sealing with epoxy resin. The material for sealing may be polyimide, for example. However,
polyimide has a high hygroscopic property and may not protect the acoustic wave element

sufficiently. Japanese Patent Application Publication No. 9-326447 (Document 2), Japanese



100031Japanese Patient Application Publication No 2008-2? 48
(Docunent i ) discloses sealing with epoxy resin The material for
sealing may he polyimde, for exanple, However, polyimde has a

hi ghgroscopi c property and may not protect the acoustic wave el enent
ntly. Japanese Patent Application Publication No, 9-326447 (Docunent
2); Japanese Patent Application Publication No, 9-174786 (Docunent
3) and Japanese Patent Application Publication No. 2003-103559
(Docunent 4) disclose sealing with liquid crystal polyner. Liquid
crystal polyner has a | ow hygroscopic property, as conpared with
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e protected sufficiently (see paragraph 0002 of Document 4).

SUMMARY OF THE INVENTION
[0005] According to an aspect of the present invention, there is provided an electronic
component having improved moisture resistance. According to another aspect of the present
invention, there is provided an electronic component including: a substrate; a functional portion
provided on the substrate; an interconnection line provided on the substrate and electrically
connected to the functional portion; a metal wall provided on the substrate so as to surround the
functional portion and the interconnection line; and a seal portion that contacts the metal wall

and covers the functional portion and the interconnection line so as to define a cavity above the
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[00061Ficis, IAand | B are plan views of a | adder type filter in

accordance with a first enbodinent; FIG 2 is a plan vie 01 the

| adder type filter of the first enbodi nent; FI Gs. 3A through

30 are cross-sectional views of the |adder type filter of the first

enbodi ment; FIGs. 4A and 413 are plan vi ewsnanufacturing the | adder

type filter in accordance with the first enbodi nent; FI Gs. 5A

t hrough 50 are cross-sectional views of the nethod for manufacturi g

rae | adder type filter in accordance with the first enbodi nent;

FI Gs. 6A through 60 are erosssectional views of the method for mann

lacturin fl Mhel 1 the first

enbodi nelr(&léa%nbl%%n’ MR pbhigﬁ%glna%rnzﬁgﬁgﬂ&@i@ \?\B%%]E the nmethod for

manufacturing the | adder-type filter in accordance with e first

enbodi nment ; FI Gs, SA through SC are cross-sectional views of

l'e method for manufacturiggthpeke Iog\ygpﬁ_h-:tbmwlm@gzcor dance with

the first enbodinent; FIGs, 9A throug C are cross-sectional views

of the fo RAI LA f I: i.Lh
m{bmo F1dRRalhy 18 f‘éﬂﬁaﬁ adde 'bf L YR8e! t%!set @?er i a&Sﬁﬁhﬁ%&ﬁgﬁ‘m&

the first dinment; :;;, andre plan vie t he net
manuf act ugvoaddss. type

FIG. 2 is a plan view of the ladder type filter of the first embodiment;

FIGs. 3A through 3C are cross-sectional views of the ladder type filter of the first
embodiment;

FIGs. 4A and 4B are plan views that illustrate a method for manufacturing the ladder
type filter in accordance with the first embodiment;

FIGs. 5A through 5C are cross-sectional views of the method for manufacturing the
ladder type filter in accordance with the first embodiment;

FIGs. 6A through 6C are cross-sectional views of the method for manufacturing the

ladder type filter in accordance with the first embodiment;

FIG. 7A and 7B are plan views of the method for manufacturing the ladder-type filter in

accordance with the first embodiment;

FIGs. 8A through 8C are cross-sectional views of the method for manufacturing the
ladder type filter in accordance with the first embodiment;

FIGs. 9A through 9C are cross-sectional views of the method for manufacturing the
ladder type filter in accordance with the first embodiment;

FIGs. 10A and 10B are plan views of the method for manufacturing the ladder type
filter in accordance with the first embodiment;

FIGs. 11A through 11C are cross-sectional views of the method for manufacturing the



filter in accordance wtn the firstenbodinent; FIGs, I1A through | I1C
are erosssectional views of the nethod for manufacturi Ladder type
filter in accordance with the first enbodi nent; FI Gs. 12A

t hrough 12C are cross-sectional views of the nethod for nanufacturing
the | adder type filter in accordance with the first enbodi nent;

FI Gs, 13A and 13B are plan views of the nethod for manufacturing the

| adder type filter in accordance with the first enbodi nent;

Il es. 14A through 14C are cross-sectional views of the nethod For
manuf acturing the |adder type filter in accordance with the first

enbodi Menfdder tlyPe ﬁlter 1E|a&o nkSwih @He%?t ffliinghel view of the nethod
filte

for manufactu he | adder type In accordance with the first

embodi ment;  pgs, I%E Ith %efrﬁ:t %f) gk??? cﬁ&%ﬁ L RORlor WeSHEREd ﬁpﬁlaﬁﬁb@ ng the

for manuf acturl ng t ter 1 n accordance wt

enmbodi rren I'dtyPC filter 1E§§'€§>rdaﬁz‘§o\v}tﬁ'ﬂﬁufﬂ% eéﬁ)gdﬂﬁe%tcr 0ss-sectional views

of the nEt manuf acturi ng t type filter in accordance

with the firstpREDOGALAEME 2@2%hn views of thEGnbd P60 Ih&u?acﬁfrf?%aﬁéﬁﬁ&ér(?%l

vi ew of an acoustl C wave e e 1 n accordance wt

enbodi e Qe ﬂ%@cfﬁﬁc %ﬁthgﬁﬁh%&ﬁ ﬁctl onal view of an acoustic

wave device I n accor ance W enbodi nent. DETAI LED
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ladder type filter in accordance with the first embodiment;

FIG. 15 is a cross-sectional view of the method for manufacturing the ladder type filter
in accordance with the first embodiment;

FIG. 16 is a cross-sectional view of the method for manufacturing the ladder type filter
in accordance with the first embodiment;

FIGs. 17A through 17C are cross-sectional views of the method for manufacturing the
ladder type filter in accordance with the first embodiment; and

FIG. 18A is a cross-sectional view of an acoustic wave device in accordance with a
second embodiment, and FIG. 18B is a cross-sectional view of an acoustic wave device in

accordance with a third embodiment.

DETAILED DESCRIPTION
[0007] Embodiments of the invention are now described with reference to the accompanying
drawings.
First Embodiment
[0008] FIGs. 1A, 1B and 2 are plan views of a ladder type filter in accordance with a first

embodiment. In FIG 1A, the ladder type filter is seen through a seal portion and a metal plate
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drawi ngs. First En:boil:Men: [6008FiGs IA 11:3 and 2 aft: ;thin
views ofa | adder tspe filter in aticier:tan:ie with a first
e3th3Cdirkler.d.. In FIGIA, the |adder type filter is St'X 11
through a seal portitin and a netal plate illustrated in FIG 2, In
FIG 1B, the | adder type filter is seen through the seal potdion in
FIG 2. [0009]As illustrated in Elia. LA 113 and 2, a | adder type
"filter 100 of the first enbodi nent includes a piezoelectnc substrate
O, series resonators 12. parallel resonators 14, signal |ines
(interconnection lines) 20, grounds 23, a transm ssion term nal 22,

an ant enngudt@fediin@lG.24, In FIG. 1B, the IdMBerSyghilted idRER hrHlAliRe 281 p&HBm{ F1G. 2.
posts 30, a netal wall 32, sol der balls 36 and a seal portion 3

[ 00101As [bhgayst r akethistrieltF1GA 10N AR yrans‘ddeﬁ%é A6E Wo IR first embodiment
pi ezociectric snhstrate 10, provided are reflection clectrode.s 16,

an [DT 13ncl§de@@%ezbél@&ﬁc gulﬂtratteh@ RN sdraRes 12 arai15‘1‘3res-°dﬁ@féf=‘e,I ia, Q%ﬁ&lﬁm%@
and the netal wal I's conposed of a pair of conb-finger

el ectr Odf{ﬁﬁer@d"iﬂe&i%'ll:n@% 2@Cgﬂé§ﬁd Hné%@‘geﬁraﬁghﬁss{(ﬁftlaﬁﬁﬁél% &l seddadesild 24,
are provide at both sides of the MI 18 in a direction of propagation

of the acaUBkitGmIRNESs, aBAGH pBfic DHQLSRIH £3ts30SPRREOLS11 32, {ME: bAG 36 an a

paral | el resonatorsfled of the réflection el ectrodes 16 and the
18, The gag3&hgm@@,portlons of the | adder type filter include
acoustic SAWel enents. For exanple,the four series resonators 12 and

the two pagm)! el Ak QEBH%E@{IFFIE“W@ @E'h ekl o‘?ﬁleﬁﬁ%@le&ﬁ %sTJAFe 10,

series resonat ors are connect I es wt

series | igf8idci%re ERECHREII&E oﬁ(%sl%n?r} ﬁ?p eggggliﬁegzoser g} LR &SN HeUWiBport

14 are connected together par a es resonaf or

12.a, whighs Béﬁﬁd“ﬁe%etél%llfﬁm mshbﬁ?lse% ANALAS & ir df%oﬁlo O;n g@ét#o\ﬁes

connected to the transm ssion term na via th .ortes

series hgﬁl diteSa Rkt ERaVeE S ORR r%peét%tﬂ Ee%m)de%q%' gép{osﬁ{g Qﬁﬁ&f\ Sidt€of e IDT 18

el ectric y connected to the anténna

corres pogﬂl Bfectidh 'o??rohh%&%ofrﬁf thy&gol% E ol &l @ﬁg@g@hg :ée;rle:s1r ﬁégsgge},t%rg 12 and the

electric y connec e ar oun ter m na

lines 23 pa{a‘lléli rggz)ﬂldto?suﬁhs @émg&eﬁdcz)f ﬁl'quﬁelctlgﬁ el%ctp(icﬁp 18 LTHETOY l%l gﬁ*ﬁé

functional portions of the ladder type filter include acoustic SAW elements. For example, the
four series resonators 12 and the two parallel resonators 14 are arranged in a ladder form. The
series resonators 12 are connected in series with each other by series lines 19. The series
resonators 12 and the parallel resonators 14 are connected together by parallel lines 21. A
series resonator 12a, which is one of the four series resonators 12, is electrically connected to the
transmission terminal 22 via the corresponding series line 19. A series resonator 12b out of the
four series resonators 12 is electrically connected to the antenna terminal 24 via the
corresponding series line 19.  The parallel resonators 14 are electrically connected to the ground
terminals 26 via the ground lines 23. A signal such as an RF signal or a high frequency signal
is applied to the transmission terminal 22. The signal lines 20 transmit the RF signal. The

antenna terminal 24 connects the ladder type filter 100 and an antenna to each other.



is applied to the tans: mssion termnal 2.2.. The signal lines 20
transmt the RF signal. The antenna term nal 24 connects the | adder
type filter 100 and an antenna to each other. ors 1 2a and 12b and

at both sides, of an arrangenente series resonator 12a and one of the
paral | el resonatorsl4 arrangedarranged at both sides of an

arrangenment of the series resonator In and the other pa r 14 arranged
inaline. Further, the support posts 30 are arranged in positions

al ong sone series lines 19 and sone parallel lines 21, and are
arranged on one of the series lines 19. The support posts 30 are
spaced afao1l]fr ofhd hppsepoLes3t asanai@dst Bath sidbeofaciabf @t twes@rat&biators
14, the lines 20 and the ground lines 23, 'The netal wall 32 is

provi ded I2rotlean tigutted sepies icphiRkdrs 0fa Mide2oah et Kotie sigesasitah atrengkbheBOoBBe EQies
surround the series resonators 12, the parallel resonators T, the
signal 2Qesohier gracind@nt bNes padileltrB®nhioBNSINrSs @ inta8ine! Ahddke ZdangbM 8t both
antenna termnal 24, the ground termnals 26 and the support posts

30. The gtdesofiard @fdieads o2heanckstrbnant &b Malthe &Eer?aﬁ?alﬁl REbHA Gl Afranged
connected together. mu 21As illustrated in FIG 113, the netal

pl at epr ovi dﬁde.orFL@ﬂhen_@BQ\&ﬁpngd?ﬁp(%%r joege heSRBAIOFEItbAs aloh€sddd #rie€lines 19 and
resonators [4, the signal lines 20, the ground lines 23 and the

support poest pardlel 1ThBe2 Meh@hrePk@h@d2B dns o HRReFiéthebY ot hﬂle%ﬁPB@rrt bosts 30 are
posts 30, and is spaced apart fromthe transm ssion term nal 22, the

ant enna tspdcall Bgdrt £4m tihdRried REGHAIr I MtRPbasal RO r@%t&@%ﬁlﬁé Abnainks 3Pand the
ol e

As illustrated in FIG 2, the seal portioned on the .
pi ezoel egtduing liseddBY. I athe nibtal T8 32 iTBEJvRRElin ROEEEORSipQEry b theSBEAER ctric
resonators 12. and the parallel resonators 14, the signal I'ines 20

and the ghiauad 10is8@8 tPdirdLRd BRALES rdchbiote, 8Rearddel xte-k&ﬁtqdiségm,-[ltf@signal lines
sol der balls 36 are provided on the seal portion 38. As will be

deecr | edaaRaind 1) Wb PO e Aokl D el
terminals 26 and the support posts 30. The ground terminals 26 and the metal wall 32 are
electrically connected together.
[0012] As illustrated in FIG. 1B, the metal plate 28 is provided on or above the series
resonators 12, the parallel resonators 14, the signal lines 20, the ground lines 23 and the support
posts 30.  The metal plate 28 is supported by the support posts 30, and is spaced apart from the
transmission terminal 22, the antenna terminal 24, the ground terminals 26 and the metal wall 32.
[0013] As illustrated in FIG. 2, the seal portion 38 is provided on the whole piezoelectric
substrate 10.  The functional portions of the series resonators 12 and the parallel resonators 14,
the signal lines 20 and the ground lines 23 are sealed with the seal portion 38.  The solder balls
36 are provided on the seal portion 38.  As will be described later, each of the solder balls 36 is
included in any of the transmission terminal 22, the antenna terminal 24 and the ground terminals

26.

[0014] A further description of the ladder type filter 100 is given with reference to



cross-sectional views. FICs. 3.A through 3C are cross-sectional
views of the |adder type filter in accordance with the first

enbodi nent. FIG 3A is a cross-sectional view taken along a line A-A
in FIG2, FIG3B is a cross-sectional view taken along aline 3 Bin
FIG 2 and FIG 3C is a cross-sectional view taken along a line CCin
FIG 2. [001.5Refening to FIG 3A, the series resonators 12 and the"ors
14 are exposed to aThe netal plate 28 is provided above the series
resonators 12 and the parallel resonators 14, and is supported by the
support posts 30. The support posts 30 have a height that defines the

cavity 33crbfy-e@fonal @bwon MiGE A IR BElardlBlesed@onalliews Bt @b 1R1dat @pé’-ﬁlter in
covers the series resonators 2 and the parallel resonacavity 33

defined abey@aldeviBaht Bt ERABANALA! ' $133A304 ciBesRabl VRl t’éﬁ‘e’ipaﬂéﬁ%?lé fine A-A
14. The height of the cavity 33 does not prevent excitation of t

acoustic M@YGSZ: F@@Bﬁy%ﬂfs§ s&%ﬁa’i vl % IS B ¥RIRIRFIQND, abdEIG. 3C isa

exanpl e, - 30 sun. The seal portion 38 is in contact with and

bonded tocrwaeseaio% @swtatepsronggﬁm@@%lmd he metal plate 28, the si de
surfaces of the support posts 30 and the side and upper surfaces 32a

of t heplma(t Qg’al I R%?emrﬂl% PIELA ol &tigs 2&dAass 19% aljaﬁélgégongtﬁfstheare

nmet al w th respect t0 the upper surt ee of the piezoelectric

substr at eexgaﬁ ed 109 (]:M%B' l ITH%%{C lgte'ﬁ 13 h{é §ﬁd aBdVel tAS WAt HéBﬁ'«ft%g'lgggd the

on one of e signal "I'ine e support p03|ts

Bnd t ho. HaraT Rk LE R i b TR B 402 B ert AP
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substrat g, th@g(g'f gp&oﬁaﬁﬁl{s lggﬁﬁl{%adaraﬁ%ﬂek(ﬁla 0 teﬂ'le%@pgf tﬂgg {y 3%es
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sane hei t he

example, 1 ~30 pm. The seal portion 38 is in contact with and is bonded to the side and upper
surfaces of the metal plate 28, the side surfaces of the support posts 30 and the side and upper
surfaces 32a of the metal wall 32. The metal plate 28 has the same height as the metal plate 28
with respect to the upper surface of the piezoelectric substrate 10.

[0016] As illustrated in FIG. 3B, an insulative layer 17 is provided on one of the signal lines
20, and one of the support posts 30 is provided on the insulative layer 17. A spacing 34 is
formed between the signal lines 20 and the metal plate 28. The signal lines 20 are spaced apart
from the metal plate 28 and the support posts 30 and are isolated therefrom.

[0017] As illustrated in FIG. 3C, the transmission terminal 22 includes an underlying layer
40a, a post terminal 42a and one solder ball 36. The underlying layer 40a is provided on the
piezoelectric substrate 10, and the post terminal 42a is provided on the underlying layer 40a.

The solder ball 36 that is exposed to the sealing portion 38 is provided on the post terminal 42a.



respect to the piezoelectric substrate 10. The ground term nal 26

i ncludes an underlying | ayer post term nal 4M and one sol der
hal | 36. The ttansm ssion term nal 22. the antenna term nal 24 and
the ground termnals 26 are termnals that pass through the seal
portion 38. [00181The piezoelectric substrate 10 is made of a
pielectric material such as Li Ta03 or Lir4h03. A netal such as
alumnumis used to formthe series resonators 12, the parall el
resonators 14, the signal lines 20, the ground |lines 23, the

transm ssion termnal 22, the antenna term nal 24, the ground

t er m nal sTiGosawanihilel2u Ageht YAR@hdig s Sed@alandl A08d the MBhAp1aBUSHY @S
copper is used to formthe netal plate 28, the support posts 30, and

the post regletiitddespidralcaiid sdidratcline Iab d@undakihmaBss MeddBean underlging layer

formedsol der including tin and silver (SnAg). The seal portion 38 may

be nade ofobl 4 ekt Cbr&ikS4 2 ardQnY I8er bENS 6l NThPahdHEssi@VemilRY220ghelQf AR
by an insul ator such as silicon dioxide (15i02), silicon nitride

(SiN), alwmina 2@%3@;%)%r019fd tO¥hE AL 86 AREEGHiRls thi0Rds Bl el eRClhPid R, i
now gi ven of a nmethod tor manufacturing the | ad accordance wth the

first en‘qooliswnt Thé bi@%elél:ﬂric @BstraféM 0 %lﬁade%%pie%@élgbtriémﬂgl &ifeh a}ﬁiﬁf)? or

plan views that illustrate a nmethod for Elfactu rin g the | addet type

filter iniReOQr daaeel Whdhhstbignihih $¢ uLAROHIBIY seribd EBonadhs tl@,rtﬂé"g%a@eq:’
SA through 9C, |i A through 12C, 144 through 15, and 17A throu 1/C

are crosseR8&bhont telsighst it eothe nggg&' Ll_ﬁ‘%t%[ 19 HBLRAG, 130203 Itl%_%]%enna

is a cross-sectional view taken a ine AAAin FIG 44, FIG

IS a crosgniged t2hﬂﬂékroﬁh@wrﬁlﬂlﬁﬁr%(6g%ﬁ;t?e ﬁn&ér@ﬁgﬁgy% Ady Fli%od4 ﬁ‘?ﬂ%&l BL&R as

SCis a cross-sectional siewta ong a Cin FIG 4
illustra i I r t.al _
nmetal s utgﬁg%ésr %allﬁhﬁ%nfgﬁgﬁiﬂz&g?tgc‘?lg% &@gﬁgtSﬁgo&gxo% 39, a atM@ﬁOS?Pe?ﬁg&iﬂk and

per surrace o
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portion 38 may be made of liquid crystal polymer. The insulative layer 17 may be formed by
an insulator such as silicon dioxide (SiO,), silicon nitride (SiN), alumina (A1,O3), or organic
material.

[0019] A description is now given of a method for manufacturing the ladder type filter in
accordance with the first embodiment. FIGs. 4A, 4B, 7A, 7B, 10A, 10B, 13A, 13B and FIG. 16
are plan views that illustrate a method for manufacturing the ladder type filter in accordance with
the first embodiment.  FIGs. 5A through 6C, 8A through 9C, 11A through 12C, 14A through 15,
and 17A through 17C are cross-sectional views that illustrate the manufacturing method.

[0020] FIG. 5A is a cross-sectional view taken along a line A-A in FIG. 4A, FIG. 5B is a
cross-sectional view taken along a line B-B in FIG. 4A, and FIG. 5C is a cross-sectional view
taken along a line C-C in FIG. 4A.  As illustrated in FIGs. 4A and 5A through 5C, a metal layer

made of a metal such as aluminum is provided on the upper surface of the piezoelectric substrate

10 (a wafer) in a wafer form by deposition or sputtering, for example. By etching or liftoff, for



exanple, the netal |ayer patterned into the reflection electrodes 16
the nTs 3 , the signal !nes 20, the ground |inethe underlying |ayers
40a and 40b, and an underlying | ayer 40e. The underlying |ayer 40e is
a layer included in the antenna termnal 2.4. In this way, the series
resonators 12 and the parallel resonators El are fornmed, The
insulative layer 17 is provided on part of the upper surthce of one
of e signal lines 20 (nore particularly; one of the series |lines 19).
In a later process, the wafer is divided into nultiple piezoelectric
substrates 10 by diemalong dicing lines Il [0021]Ha 6A is

Cr 0Ss- SeCdxh@pR theingspallaken g@h&ﬂ@d fitd hB eefRrchion fledthoded P $heSIEX 1 18N@k signal
view taken along a line B-Bin FIG 48, and FIG 6Cis a

Cr 0SS- Sedire® D@, thy bidvihd BKE232dhe Ed@lyirgN8ydes £d dhd A6 48 an Bﬁa&ryﬁwmyéﬂmc
FIC s. 48 and 6A t hrough 6C, a phot oresi st 50 (flrst resist)

provi ded THe UnBerPhEROS 861J 4 BySURGLdALS tHetintdnfa Fekdfinaftdf, Iﬂ'ﬂn@%@ th&series
whi ch the pho totes ist 50 is provided is illustrated by oblique

l'ines. Thesdah©toresidshe PLaICDYEbSatd B84 SRS fofifed. © PR RBlaSivd Buyel I'Eis provided on
parall el resonators 14, the signal lines 2.0 and the ground lines 23.

Furt her, éiahQ)f 2itieliee! Eﬁ@'rﬁ&e SQnkas tlﬁ%?éh'al"l%?es@@ (mBFt RS NG, ér%of@'ﬂe series lines

open!ng 0, an open|ng 62, openings 64, and an opening 66.

openi ngs 136 amd 186y _I_ﬁt'b@esEQBéTGJgfe'r%cﬁ{n@@d;m't(f‘m%ip@ébl&ﬂ)@leEHERQBQra%Sﬁ)Eb Heing
are to be forned, e opening 58 is formed in an area in which g

met al  waldiond2iidigg liReshg, f ormed. The opening 60 is formed inin which

the post termn % 42a is to be formed. The opening 62 is provided in

an area 3002/11}' ChEid@AR9S s €6k iBRI vﬂ%etak\a‘n ﬂenéi@llﬁé)yﬁﬁ(h@s i b, g’fﬁls a
e

described | ater, The opening 64 is provi an area in |c

post ter r@r&@-lse&x%hal' vsie\;v ebe alfoﬁ Teide B %‘nggﬁBp 796! €14 %L&éﬁ({rﬁ} ﬁew

10 is viewed fromthe top; open|ngs 64 con EI I ca

each oth Qﬁken-mﬁ R 1%‘29%% !Ff('i QlBS UhSELaL S dsShe alﬂp@lg B‘H&%lﬁi@ %@%o%@esm 50

The underlying ayer 40a i s exposed I n the opening

under | yi r(ﬂrs't f’e)éﬁg Vidéggﬁ ﬂ‘%ﬂﬁ%kf&&n@ 2ubdiAR 1A ligp QBI Y 5ka %O\thgﬁlt g

exposed in the I nsul ative |ayer IS exp osed in t

openi ng g)t Dto;réé éCﬁlE trgﬁxb (3511 iH%Le Tﬂe%ﬁ%%ls(ﬁéﬁé k% Iﬁnse sgrles

Cross-se |ona Vle en a
resonators 12, the parallel resonators 14, the signal lines 20 and the ground lines 23.  Further,

the photoresist 50 has openings 56, an opening 58, an opening 60, an opening 62, openings 64,
and an opening 66. The openings 56 and 66 are formed in areas in which the support posts 30
are to be formed. The opening 58 is formed in an area in which the metal wall 32 is to be
formed. The opening 60 is formed in an area in which the post terminal 42a is to be formed.
The opening 62 is provided in an area in which the post terminal 42c is to be formed as will be
described later. The opening 64 is provided in an area in which the post terminal 42b is to be
formed. When the piezoelectric substrate 10 is viewed from the top, the openings 58 and 64
communicate with each other. The piezoelectric substrate 10 is exposed in the openings 56 and
58. The underlying layer 40a is exposed in the opening 60, and the underlying layer 40c is

exposed in the opening 62, the underling layer 40b being exposed in the opening 64. The
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.-sectional view taken along a line 843 in PG 7A, and HG 8C is a
cross-sectional view taken along aline GCin FIG 7A. Referring to
Fi Gs.ough ,C, a seed netal 52 ovi ded on the whol e surface of the
pi ezoel ectric substrate 10 by sputtering or dopes exanple. in FIG 7A,
an area in which the iced netal 52 is provided is indicated by
crossing oblique lines. The seed netal 52 contacts an area on the

pi ezoel ectric substrate 10 in the absence of the phQ Or031Si 50, the
undetlying | ayers 40a and 4-0b, and the upper and side surfaces of

t he photoresist 50, The see netal)ay be nmade of a netal such as

al um num ind0RARI G PA dxfodd ¢ BRIpSHRE bONFhInEWrdAK 66 nidl, ARE: é‘thlic'ik!ﬂgss of 1
A-Ain FIG 711, FIG 913 Is a cross-sectional 'view taken along a |ine
13-13 in Fb@im/ddex@eFIG 9C is a cross-s taken along a line GCin
FIG 713, ring to FIGs. 713 and 9A through 9C, a photoresist 54

(second rgsiAt) ??G.W@l‘éiac&a&éggctfon% \gcg)tg gagg%él%lé ?%ne hoa H ﬁG7%§hlalﬁg%§rise§

in which the photo is provided In i que lines,

area in V@_?j)s%r&e@tfb%als\ﬁ 1416k Qfon?géii?lé gpé Wmﬁqﬁ%@’e‘f F‘tigi'egjéﬁsepcrpéé-s‘ég@&ﬁgglgw

oblique lines. The photoresis oes not openi ngs

60, 62, ﬁék&[agorgg q}%?cg;etﬁﬁ i@cﬁ. 7 h%fferﬁ %ggﬁgi% G é&tﬁ?@&%ﬁnméég?ﬁggaﬁl@tlal 52

plate 28 Is e seed n-i I's exposed

openi ng. i% Brofvnﬁd B0 &R bR IVRLEe LR @%gé&écgﬁ& ﬁbséétﬁg?)bg é@%ﬁﬁgg g%)g)sittiﬁré, for

seed netal 52 1s vertically sandw ween

phot or esicstuubd.  LAPRALE! G ko f iRt 02 eaR0L§ BRRIAACAARLRAAY B ssing

i ne AOA, iS a cross--sectional viewtaken along a

0TS L0gA0 Ll b S eBRaSEL AT 1 R ARLRR PIERN R b S
met al absence of the photoresist 50, the underlying layers 40a and 40b, and the upper and side surfaces
of the photoresist 50. The seed metal 52 may be made of a metal such as aluminum.

[0023] FIG. 9A is a cross-sectional view taken along a line A-A in FIG. 7B, FIG. 9B is a
cross-sectional view taken along a line B-B in FIG. 7B, and FIG. 9C is a cross-sectional view
taken along a line C-C in FIG. 7B. Referring to FIGs. 7B and 9A through 9C, a photoresist 54
(second resist) is provided on the seed metal 52. In FIG. 7B, an area in which the photoresist 54
is provided is indicated by oblique lines, and an area in which the seed metal 52 is provided is
indicated by crossing oblique lines. The photoresist 54 does not have the openings 56, 58, 60,
62,64 and 66. The photoresist 54 has an opening 68 in which the metal plate 28 is to be
formed. The seed metal 52 is exposed in each opening. In the area in which the photoresist
54 is provided, the seed metal 52 is vertically sandwiched between the photoresist 50 and the
photoresist 54.

[0024] FIG. 11A is a cross-sectional view taken along a line A-A in FIG. 10A, FIG. 11B is a

cross-sectional view taken along a line B-B in FIG. 10A, and FIG. 11C is a cross-sectional view

taken along a line C-C in FIG. 10A. Referring to FIGs. 10A and 11A through 11C, the metal
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pl ate 28, the support pests 30 the nmetal wail 32, andand 42b, all o
whi ch are made of copper, are forned by electrolytic plating. The
seed netal 52 ftnctions as a feeder line in the electrolytic plating.
The netal plate 28, the support posts 30, the netal wall 32, and the
post termnals 42a and 42b are sinultaneously formed supplying
current to the seed netal 52 once. 100251HG 12A is a
cross-sectionallong a line AAAin FIG 1013, 100. 123 is a
cross-sectionalen long a line 1343 in FIG 1013, and FIGI2Cis a
Cross- sectional view taken along a line CGCin FIG 10B, Referring to

Fi Gs. 3pl§te<i8 Jtﬁésﬁ bR Béls 18 Ghe 10G) REPEOrAT iR pLreARalk N8 E:Flf%fl}l{ gﬁioﬂwhich

54 are renoved tr SOI’]I ¢ cl eani ng using resi st renova

fhe seed 4&2???*‘@5 s AR TR R S @gﬁg%-esue%%%a%ﬁ%f@éstﬁﬁ’%‘%@%dﬂ

?ﬁg"\ﬁg[‘a}lh&lgﬁ{g e%trﬁ@ﬁgﬁgfgg%fnﬁ?eﬁ&% Sﬁl%}gf’zpﬁtégb{@t 8808 ttRé ﬁleilaﬁ‘w%[i%z and
Vi o t ok o Bosk RniTRfs P20 R A S 48 iR Fore S @P‘ifngr%ﬁ%é‘ﬁiék%ﬁ%‘%da?‘eta‘

view takep gl.ong a line B-13 |n FIG 13A, and FIG 14C is
acr oss- sectlonal view taken along a line GCin FIG 13A 1In these

2 T R DA A g R
the post d (%Is-%tﬁi%lnﬁ vi tainrﬁi al%gg 4 gﬁg Beﬁ td B § S’P‘}G%écais g eCFOSF-ﬁ%CtISB?} vrlew

t hrough 1 e seal portron rov ded '$6°as "t 6 cov

portion ShaPRdFiTEdh G P e et“EraﬁT%eFééy?@glansﬁ?&&%wg LE

(e BT S2a8 RETAS AT PR UL EPHAI8 AU B RLR io rcv

1-‘r|hlelr gf g[)gic unc{g;agm{) cﬁ% % r}q%% ﬁ’ét}l o ! egr %ea%sqssﬁggg Q]ﬁ 1stpﬁ%%?§g{>§{ eﬁ@fe |see§2metal 52 is
als 42 d 42 dth

% gacgzé %glé\ége i a-il gs;re% g?tcayl&f: ?a ﬁ%wgenﬁrgg?%watrifggz 532 a\ﬁ% the parallel

metal pl ATERIH S s Al 85 T SRR 45 Wi Reaon 3¢ il o 20 ane

by them: rdongfﬁssb% mhereby the seal portion 38 is forned, Since
l'iquid pé? & lgh viscosity it is prevented fromflowing in

Lo BT A SR SRR bl AL AR
L\S/ggzst ? :)I‘: g é%:ﬁl{oggla lew ta en along X llgg BE}? in IG 13/;[ ea)§1d FI %Olrs aatc?o(jss rsrgctlogael view
taken along a line C-C in FIG. 13A. In these figures, the seed metal 52 is omitted from
illustration because it is visually incorporated with the metal plate 28, the support posts 30, the
metal wall 32, and the post terminals 42a and 42b. Referring to FIG. 13A and 14A through 14C,
the seal portion 38 is provided so as to cover the upper surface of the piezoelectric substrate 10.
The step of providing the seal portion 38 may include disposing a liquid crystal polymer sheet on
the piezoelectric substrate 10, and heating and pressurizing the sheet. The liquid crystal

polymer sheet has thermoplasticity. Therefore, the liquid crystal polymer sheet heated and

pressurized fills spacings between the support posts 30 and the metal wall 32, spacing between
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100271FIG 15 is a cross-seetional view taken along a line C4' in FIG
1313. Referring to MIs, 138 and 15, openings 39a, 39h and 39e areed
in be scan38 by laser a trimmng or desnear process, thr exanple. As
illustrated in FIG 138, the opening $9n is fornmed in an area in
which the transmission termnal 22 is to be provided. The openings
39h are formed in an area in which the ground termnals 26 are to be
provi ded. The opening 39c is fornmed in an area in which the antenna
terminal 74 is to be provided. The post terminal 42a is exposed in
the opening 39a, The post terminals 42h are exposed in the openings

39h, The tROBdst feehMaRah, 44643 bsan%)(tﬂgﬁl‘é%l Ll PB%QI%‘% | s %%\\%en tl}f &o's:{ éermmals

FIG 17A is a eross- sect|on view taken along a

FI G 178 i£,3,8085SS8C4:a02) aKb\?eV\@::ee Gl c‘@ésgaﬂgfgnl& ellfg%g tg 'tl% régtTlelate

and FIG 17C is a crosssectlonal I ne
(?S];(rallr ng@;ég’ie dﬁghgd Jdggposfti%n Lﬁ%]lé qg Lu?d % rg‘?) ﬁrgk lf &%ereby the
reflow fap %ﬁWSﬁ cb NAE; ﬁ@et ﬁgﬂ.‘ ??fol?ﬁé% b %c(é?l ke %éite Q‘{t@cyﬂ% tB)wmg

| 7C, the wafer 1s ed in ero

S'r gidsgegl F}%Irhhé[} l‘l} Hﬁ%ﬁ%&%@ hl% s@@%‘ﬂ?pﬁos& é”\ﬁfal q%[tgg X%ngtg%3%r ﬁ ke secured.
first en%qhgﬁgﬁlii 8675&?@&%@%'{ s%geitsg\/etc%ent”sbl gnﬂF}a?boV\’ilTbo ?1[ %2‘%3 rba{}%aan Gore

series resonat res ors I Nés

l'ines ZSqEEQ%mb&?Qayhgibgﬂ%grp%r§%%é4 and the ground term nals 26,
or ’

and that t I|qU|r crystal polynmer contacts

proper | 3 l%% G Rt aPNBrPOB B el R T LUl R fremine o

i erf hcd %ﬁaée?@'t E' Shshfiaf SRB7S St REmBLin B Sed PSR MR et

e e Al SRR SR Sl ok SR Reb 1P cL PR3, fERGATRNS

ot ol el T AR Y G ER T epl gt i B2 el SeaTT a3 e ?fﬁ%%é 9

por 1 on 38 PERH s TP R ferPoreloaip P provited ® TnESpEiife 39 i
formed in an area in which the antenna terminal 24 is to be provided. The post terminal 42a is
exposed in the opening 39a. The post terminals 42b are exposed in the openings 39b. The
post terminal 42c¢ is exposed in the opening 39c.
[0028] FIG. 17A is a cross-sectional view taken along a line A-A in FIG. 16, FIG. 17B is a
cross-sectional view taken along a line B-B in FIG. 16, and FIG. 17C is a cross-sectional view
taken along a line C-C in FIG. 16. Referring to FIGs. 16 and 17C, solder balls 36 are formed in
the openings 39a, 39b and 39c by printing of solder paste and solder reflow, for example. As
indicated by arrows in FIGs. 17A through 17C, the wafer is divided into multiple piezoelectric
substrates 10 by dicing along dicing lines 11.  Thus, multiple acoustic wave devices are
produced from the wafer.

[0029] The ladder type filter 100 of the first embodiment is configured so that the metal wall
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100311The adhesive property between liquid crystal polyner and netal
may deteriorate in an atnosphere of high tenperature and high humd
for exanple at a tenperature of 120 it and a humdity of 9rr. However
in a case that nmetal has a | arge surface roughness, the d property
between liquid crystal potynenhanced due to the anchor effect. We
the metal tit 32 has a | ame surface rougl32 has a hi gh adhesive
property to the seal portion 38. However, if the surface roughness is
too large, the electric capacitance varies and the high-frequency
characteristic of the |adder type filter may be degraded. Fromthe

above congj SQIFlI E‘E}fgqﬁ? se'rx%s fe§on 'Eé:rg ?ﬁ Emé ﬁar&lm}es&tfh%é lfflftﬁgﬁ hdl ll‘iﬂ@@?@ ?lbé)%round

t he net al t’'oot -1 nean- st mar e roug ness)

10 p. m EiYneg 9? r}]vg'gar} aﬁ%gﬁ t&lmlx\ﬁbb t?‘lg mpal t@ltnluﬂ 24'arnd 'tl%oé?&ﬁﬁl' t@f‘rﬁinalgﬁﬁs and

obtain the ne having a Surface roug ness- pmilt 1st

Bt ne- rafubRaKS b S RUIESUKE ARG AR PERRL F AR P! i s
even in %sas SRS, s R of STRSH bl A0S)chlh O 300D vorion 35

exanpl e, ‘as | ["'ustr at t he "seal ort

i ate 28, M RiesifERes §§?}bﬁ%§’e&‘8§‘j&sst%?e““§%? L'} BRI B Pustfing | “Q&f%% Priaflenphe metal
scsi porti 8[1323%{61%8?%%?%({3 &j I%jrsnlf)rc}cvgﬂf%u%ldftf%sﬂﬁhgé flﬂlx@ f%g&qu er.

Zggpo&;np d e J| |d cr st g nern s c pos hatfon HQS e L )
o A e e
f oughness OBgefyaﬁ BB ARl DR *tdhss“éwrgﬂ?%%%eegf APRE P‘%h‘? % g L b gpeta!
P oe .%ﬂ‘ PR R Bl o el walé%etaa%ﬁb@e%ﬁ ] agPyﬁfefrne%Lf&&{ Rfiizes
e For T i Ve BRe Bl e S Plrbe S i pibfeih a*lwﬁv”f%&example

b I S M R RS A M —

e e i a8 AT A SR L
directi cma h%fml 05'335‘32.' neI—’[ov:/reQ/%; ?r]; 'ccl) Egsett}tla? m%taq %as a ﬁlrge surface roughness, the adhesive

property between liquid crystal polymer and metal is enhanced due to the anchor effect. When
the metal wall 32 has a large surface roughness, the metal wall 32 has a high adhesive property
to the seal portion 38. However, if the surface roughness is too large, the electric capacitance
varies and the high-frequency characteristic of the ladder type filter may be degraded. From the
above consideration, it is preferable that the surface roughness of the metal wall 32 (for example,
root-mean-square roughness) is 0.1 ~ 10 um. By forming the metal wall 32 by plating, it is
possible to obtain the metal wall 32 having a surface roughness of 0.1 ~ 10 um. It is thus
possible to improve the adhesive property between the seal portion 38 and the metal wall 32 and
prevents removal of the seal portion 38 even in an atmosphere of high temperature and high

humidity.
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propertyti $8 with respect to the upper surfaces of the structural
pans is higher than that to the side surfaces thereof. Since the sea
portion 38 contacts the upper surfitce 32a of the netal wall $2, it
is nore difficult for the seal portion 38 from being renoved, and an
i mproved hygroscopic property is realized. The upper surface 32a of
the metal wall 32 are lel to the sheet extruding, direction of
the nc , , "Yr; id are parallel to the orientation directionof'eal
portion 38, 'The orientation direction and the direction of the upper
32a may be nearly parallel to each other at an angle of, for exanple.

5 degreesjgsy] eSFor @,&@h 1S amrueuaé@mqfle?'% ﬂaﬁ{ugh kel itk @eaﬁ?gngptzfsecromaas the

[ 00331The netal wal be vatted so as n to conp

surr ound 15 r %fab%%f&}?eséea'ﬁ%?{(ﬁ) 382 thet éﬁ@ lﬁﬁﬁt@hé She HESPRAN 93, sangl/’l’h a}?(ﬂgtfrmmals

si gnal s 20, the gro I nes 2 transniismou termin

the ant en@ dnB40b, na’l‘ %al%gtléng%% RAMBY (1LY sﬁ'ﬁi‘aées%?gqe\}gfl%l ﬂél)éte 2R htﬁe & support

out er periphery of e pi‘ezc .tric substrate

provi dedcl%ds& Fohirg nﬁ%@fl%vallrlﬁg\'\ﬁ’gigtﬁe p&sjf‘ ferBHhfr4o0% \/\ﬁn‘? Q%\fr yGé?lferaﬁlp Ghe liquid crystal

ﬁ:)tezgg:’lg ric tSU strate a portion in | ed

o o ORTeyN SESTAS 1 05 T Bkt s P g
PO S I e A
e S D T R TS IR

ter into E&esfuﬁﬁ(yé éﬁhe?lﬁalgger' nf e(!otnp'ﬁﬁ tgg b %BIO&Q ? &Jtl&qst 61{15 fﬂmg crystal

t he side surface of n or erlng 0

moi st ur e, ){l}'ﬂél‘%h&g ﬁ) af éo%l?elc?t rl‘l%})erts&efacmg“tofl {hewgove s%ruct%?amar?s 1% pXirallel However,

0
surround§
the orientation of the liquid crystal polymer sheet may be destroyed in portions that contact the

side surfaces of the structural parts. The properties of the liquid crystal polymer sheet that
include the hygroscopic property are those under the condition that the liquid crystal polymer
sheet is oriented in the sheet extruding direction of the machine. Therefore, the adhesive
property of the seal portion 38 with respect to the upper surfaces of the structural parts is higher
than that to the side surfaces thereof. Since the seal portion 38 contacts the upper surface 32a
of the metal wall 32, it is more difficult for the seal portion 38 from being removed, and an
improved hygroscopic property is realized. The upper surface 32a of the metal wall 32 are
parallel to the sheet extruding direction of the machine, and are parallel to the orientation
direction of the seal portion 38. The orientation direction and the direction of the upper surface
32a may be nearly paraliel to each other at an angle of, for example, 5 degrees or less, and is
more preferably parallel to each other.

[0033] The metal wall 32 may be varied so as not to completely surround the series

resonators 12, the parallel resonators 14, the signal lines 20, the ground lines 23, the transmission
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resonators 12, the pure transmssion termnal 22, the antenna its e
signal lines 20, the ground lines 23, the d the ground term nals 26,
it is thus possible to seal the | adder type filter 100 with the seal
portion 38 that contacts the upper surface 32a of the netal wall 32
and to effectively increase the hygroscopic property of the |adder
type filter 300. [00341Since the netal wall 32 is provided in the
outer periphery of the piezoelectric substrate 10. it is difficult
to lead the term nals on the upper surface of the piezoelectric
substrate 10 outwards, The transm ssion term nal 22, the antenna

term nal 2441 %2} e a%%r}gnﬁlﬁ%lrﬁ%ﬂh The %‘%uqd a?grénina?@ 2§e&’f'hlaF R &ie%gbeg §<r3]r(ijphery

wher eby el'ectric’ connections between t1 er type ter

o0 o TPk D e 03501 PSRl AT 3o 0 B
TeCal D137, BARBR: BRSO SR IRSAREp BR i i
contact 0 LAEn 8L 86 4GP RRRLALPy L Rl En PRIALLEL LERSPRLP Sk
ehar act oGk LAy Blof iy LEFLACE, "Sbbe (B STSHBPLRL B P B
Fovevel SRtk ORISR A5, L S RSP U AD AEROT SBh,
(e L Ot S 0 RV L 90 eI AL hBgsd g
AR TR AR TE A ML
being cr li'l?tre]&gde b%Pvgeen the seal portion 38 and the side surface of the metal wall 32.  In order to
suppress entering of the moisture, it is preferable that the metal wall 32 completely surrounds the
series resonators 12, the parallel resonators 14, the signal lines 20, the ground lines 23, the
transmission terminal 22, the antenna terminal 24 and the ground terminals 26. It is thus
possible to seal the ladder type filter 100 with the seal portion 38 that contacts the upper surface
32a of the metal wall 32 and to effectively increase the hygroscopic property of the ladder type
filter 100.

[0034] Since the metal wall 32 is provided in the outer periphery of the piezoelectric
substrate 10, it is difficult to lead the terminals on the upper surface of the piezoelectric substrate
10 outwards. The transmission terminal 22, the antenna terminal 24 and the ground terminals
26 pierce the seal portion 38, whereby electric connections between the ladder type filter 100 and
an external circuit can be made.

[0035] The seal portion 38 covers the metal plate 28 supported by the support posts 30. In

other words, the metal plate 28 and the support posts 30 support the seal portion 38. Therefore,

it is possible to prevent the seal portion 38 from contacting the series resonators 12 and the
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ecures the eavity 33, in order to inprove the adhesive property to
the seal portion is preferable that the netal plate 28, and the post
tenEu3ai s 42a and 42b are nade of cooper by platin [0036]As
illustrated in FiGs. 1 QA and 11 Athidigh i IC it is possible to
simul taneously performthe step formng the netal wall 32, the step
of formng the netal plate 28, the tep of form ng the support posts
30 and the step of formng the post term nals 42a and 42h by process
in which current is supplied to the 10037] The around term nals 26 and
the netal wall 32 are electrically connected t: and the netal wail 32

function Spa?a‘:llele‘re§<%l'igllglrfi (li%%{gr sepile fledSvi$s |181g gﬁéusﬁﬁ??ﬁ?feité) f'n%gxtathg g%e];]%lgmcteristics

ext ernal "nol se. type filter imte

ransm SiQf. Lidd: Bfoclitlr [RYWBE_VAGERLE Mol th i e B8 NGRS Bits

| adder type filter IS a reception :Iter, e ype

00 | . . ' . . C

term nal D9n foudiho, REREPMLSTSKENRIAE VR Bl e s R A "

The pass:tvanstiondiiSRAgY Bl of AR hAS R el PO R R e sl p R s
h f | . : 1
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j filt N t i i
oo o8 DRSS PR el ¢ RIS SRR LE ' e o
Fesonat ol MeHF et A T TP P SR e Sl P b oLtttk el and
b de of, for . il [ d inst f th . .
SV esont sorTBoefbot ShaS bRl By ke PSR SRe e fihpron 3.

B e

electronig cogponent in which a cavity is defined above a functional
portion FEFRET OB,

[0036] As illustrated in FIGs. 10A and 11A through 11C, it is possible to simultaneously
perform the step of forming the metal wall 32, the step of forming the metal plate 28, the step of
forming the support posts 30 and the step of forming the post terminals 42a and 42b by a plating
process in which current is supplied to the seed metal 52.

[0037] The ground terminals 26 and the metal wall 32 are electrically connected together,
and the metal wall 32 functions as a shield that shields the ladder type filter 100 from external
noise. The ladder type filter 100 is not limited to the transmission filter but may be a reception
filter. In a case where the ladder type filter 100 is a reception filter, the ladder type filter 100 is
equipped with a reception terminal instead of the transmission terminal 22. Passive elements
connected to the ladder type filter such as a coil, a capacitor and a transmission line may be
integrated. The passive elements may be formed of a metal that is the same as that of the
support posts 30 and the metal plate 28 at the same time as the support posts 30 and the metal

wall 32 are formed.
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Second Enbodi ment [ 00391A second enbodi nent is an exenpl ary acodevi ce
(el ectronic device) equipped wth a |adder type filter. FIGISA is a
cross-sectional view of an acoustic wave device in accordance with

t he second enbodi nent. The cross-sectional view of 7,10, 18A, is
taken along the line CGCin FIG1l.Athat illustrates the |adder type
filter 100. Referring to FIG 18A, an acoustic wave device
200 in accordance with the second enbodi nent has the | adder type
filter 100, printed-citcuit boards 70 and nol ded resinThe circuit
boards 70 may he nmade of resin, and interconnection lines 72.. The

it er conneitla. ofegig tﬁ%@?‘% PSRBT BN Ry 818
(s el ectr 1%9' oY« GORRE! el &lbeesmteffén&%gggsaadggl dhGS Wik Brldlf o

sol der ad er ype Iter |p nmoun

upper ”DSt 8}10 qu,é |fIﬁP ”stgﬁ‘? ors s'%fdﬁg arP%? t egi&ezxg'lgctﬁg Itkgg q'élﬁggéqtrﬁﬁtg?s, a

W th mh|é%F : d I's sea rovi
70, 100

ohbot okl die '5%%%"8“ Su'gh e A dQaRH p&ng"%ﬁfzggp%&%%&@ f Further,
dl d...Th

ceobe o S RSB 0Ry ABLl FEIBY B R VS EPGEN i

resonat Orbstv\:}'e%n %%dup%gre an%%vavclarl e ectrogSon (e)rpreselﬁ device includes an electronic component

in which a cavity is defined above a functional portion formed on a substrate.

Second Embodiment

[0039] A second embodiment is an exemplary acoustic wave device (electronic device)
equipped with a ladder type filter. FIG. 18A is a cross-sectional view of an acoustic wave
device in accordance with the second embodiment. The cross-sectional view of FIG. 18A is
taken along the line C-C in FIG. 1A that illustrates the ladder type filter 100.

[0040] Referring to FIG. 18A, an acoustic wave device 200 in accordance with the second
embodiment has the ladder type filter 100, printed-circuit boards 70 and molded resin 76. The
printed-circuit boards 70 may be made of resin, and interconnection lines 72.  The
printed-circuit boards 70 are stacked, and the interconnection lines 72 are interconnected by via
interconnections 74. The ladder type filer 100 is electrically connected to the interconnection
lines 72 by the solder balls 36. The ladder type filter 100 is flip-chip mounted on the uppermost
one of the printed-circuit boards 70. The molded resin 76 with which the ladder type filter 100
is sealed is provided on the uppermost printed-circuit board 70.

[0041] According to the second embodiment, the seal portion 38 of the ladder type filter 100
of the acoustic wave device 200 is hardly removed. Thus, the hygroscopic property of the

acoustic wave device 200 is improved. The series resonators 12 and the parallel resonators 14
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of the |ladder tne filter 100 are sealed with it / nolded resin 76 in
addi ti onhe seal portion 38, and are protected nore effectively, Third
Enbodi nent 100421A third entie wave device that:drier type filter
buried in a primed-circuit board. FIG 1813 is a crosssecuonal view
of an acoustic wave device in accordance with the third enbodi nent.s
otional viewof FIG 18B is taken along the line 13-8 in FIG 2 that
illustrates the | addertype fi Ete.r 100, [00431Referring to Ha 1813,
an acoustic wave device 300 of the third enmbodi nent is configured so
that the | adder type filter is burled in the printed-circuit board
70, 'H e r i i r i Ny bher f :
J)tatﬁg ﬁddé{ﬁ% fgtfh tég(f %1% QQalédls\'v@g%% irgcgdé’(\f rtegln %ﬁ il Sl tg rt}@é ?eiagécatlon 38,

exanpl e. resin, ype I's sealed wt

by the it}&ﬂ%ﬁ@%ﬁggg%ggggﬁ&%vggo044]According to the third

enbodi nen ion of the | adder type filter 100 of the
acoust . f I s hardly renmoved, Thus, the hygroscopic. property of
t he. acoﬁgﬁpgg&ggﬁmSQVice 300 is inproved The series resonators 12

and the P@F}lﬁ‘%]l el A & gfanl \8@”‘#@%’6%‘5 e%egggll?ﬁ%goce}{skié(%%v% j(i)é\{i%rthgtqgcil%e% a laddﬁ:r type

seeded w he insu _ ion e seal "portio
38. and & Fer %{II(‘:I%CF ﬁltaep(%in%r-grc%ftfbggrh! Vﬂd 18B is a cross-sectional view of an acoustic wave

device in accordance with the third embodiment. The cross-sectional view of FIG. 18B is taken
along the line B-B in FIG. 2 that illustrates the ladder type filter 100.

[0043] Referring to FIG. 18B, an acoustic wave device 300 of the third embodiment is
configured so that fhe ladder type filter is buried in the printed-circuit board 70. The ladder
type filter 100 is covered with an insulative member 78 made of, for example, resin. The ladder
type filter 100 is sealed with and fixed by the insulative member 78.

[0044] According to the third embodiment, the seal portion 38 of the ladder type filter 100 of
the acoustic wave device 300 is hardly removed. Thus, the hygroscopic property of the
acoustic wave device 300 is improved. The series resonators 12 and the parallel resonators 14
of the ladder type filter 100 are sealed with the insulative member 78 in addition to the seal
portion 38, and are protected more effectively.

[0045] The second and third embodiments are not limited to the acoustic wave devices
equipped with the ladder type filters that are the transmission filters, but may be acoustic wave
devices equipped with a reception filter, a dual filter, a duplexer or the like. The acoustic wave
devices may be configured so that passive elements such as a capacitor, an inductor and a
transmission line are integrated along with one or more filters

[0046] The present invention is not limited to the specifically described embodiments, but

may include other embodiments and variations without departing from the scope of the claimed
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[ 00451The second and third enbodi nents are not limted to the
acoustic wave devices equipped witfl tle |ladder type filters that are
the transmssion filters, but may he acoustic wave devi ces equi pped
with a reception tiller, a dual Inter, a auplexer or the Eke. The
acoustic way devices may he configured se that passive el enents such
as a capacitor, an inductor and a transmssion line are integrated
along with one or nore filters 100461The present invention is not
limted to the specifically described enbodi nents, but may include
ot her enbodi nents and variations w thout departing fromthe scope of
the clai ngd. i, CLAI M5 What is clained is: 1. An electronic conmponent
conprising: a substrate; a functional portion provided on the
substrat e; an interconnection line provided on the substrate
and el ectricafly connected to the functional portion;
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a netal wail provided on the substrate so as to surround the
functional portion and the interconnection |ine. and a seal
portion that contacts the netal wall and covers the functi onal
portion and the interconnection line so as to define a cavity above
the functional portion, the seal portion being made of liquid

pol ymer, 2, The el ectronic conponent according to claim1l1, wherein
the netal wall is made of copper, The electronie cnitrcnr accorcnna
to c nnn |I. where.eias surface roughness of 0.1 - The :dent. ¢
coonen; accordi ngneremthe netal 31:: TOLMJISt..ar.ld

1. 1rlerCenn:eCti On 5, The el ggla@yi ¢ conponent according to
claim1, wherein the functional portion iIncludes an acoustic wave
devi ce, Whatisclafhedll€ €l ectroni c conponent according to claim1l
further conprising a netal plate that covers the functional portion
so as to define the cavity above. the functional portion, wherein the
seal portion covers the netal plate. 7. The electronic

conponent accondi Rg dLEhiakih one%@tfn"ﬁ#rﬁi he seal portion has an
orientation and contacts an upper surface of the nmetal wall. and a

direction of the,pilgntation of the seal portion is parallel to a
direction of the uppef surface of the netal wail 8. The

el ectronic CO”H?l%ﬁBnﬁ&)SR{O ip{x}&zi&éﬁ&hﬁ%%]bjstrat@“” her conprising a

termnal that is electricall'y connec to the interconnection |ine

and vertically,p3RGEshrl AU O FdSEH thBQidstrB-and electrically connected to the

functional portion;

a metal wall provided on the substrate so as to surround the functional portion and the
interconnection line; and

a seal portion that contacts the metal wall and covers the functional portion and the
interconnection line so as to define a cavity above the functional portion, the seal portion being

made of liquid polymer.

2. The electronic component according to claim 1, wherein the metal wall is made of

copper.

3. The electronic component according to claim 1, wherein the metal wall has a

surface roughness of 0.1 ~ 10 um.

4. The electronic component according to claim 1, wherein the metal wall completely

surrounds the functional portion and the interconnection line.
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9. The el ectronic conponent according to claiml wherein the term nal
includes a ground termnal electrically connected to the netal wall,
.A.n electronic device coiturising: a c.thintetbeircuit hoard; and an
eketroni e ccsnl oonent provided on the printed-circuit board, the

el ectroni c conponent including.: a substrate; a functional portion

provided on the sithstratth an interconnection |line provided
on the substrate and electrically connecied to the functional
portion; a neial wall provided on the substrate so as to

surround the functional portion and the interconnection |ine; and

a seal portion 4 hat.cRRLAGE éoﬁlﬁﬁ'\eﬂgc%rd b AR 1 CONGER thd@nésS Lg

portion and the interconnectio I ne so S to define a caV|ty a

the functj,enals dﬂ%&dsﬂ@wa(r@ﬁ -3&al portion being made of |iquid
pol ymer. . The electronic device according to claim 10,

wherein the el ectronic conponent is buried in the prinmed-circuit
board, and the seal portion covers the whole electronic conponent. A

met hod for manyf agy %le@@orﬂ@ccﬁhuﬁ teﬁtoz{ll: d&g?{?l ﬁﬁ'tlh%;ﬁ%%roh%hgﬂ ametal plate

pro ding, on a substrate I ona on a

l'ine el echrd ool %ectﬁx?é?f%ﬁﬁl%%rtﬁo% stohﬁ t(I Hé}ﬁ)teltﬁ)éj&lwty %éxje%]e functional portion, wherein

the seal portion covers the metal plate.

7. The electronic component according to claim 1, wherein the seal portion has an
orientation and contacts an upper surface of the metal wall, and a direction of the orientation of

the seal portion is parallel to a direction of the upper surface of the metal wall

8. The electronic component according to claim 1, further comprising a terminal that

is electrically connected to the interconnection line and vertically passes through the seal portion.

9. The electronic component according to claim 1, wherein the terminal includes a

ground terminal electrically connected to the metal wall.

10.  An electronic device comprising:

a printed-circuit board; and

an electronic component provided on the printed-circuit board,
the electronic component including:

a substrate;

a functional portion provided on the substrate;
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providing, by plating, a netal wall on the substrate so as to
surround the functional portion and the interconnection |ine;

sealing the functional portion and the interconnection |ine wth seal
portion so as to define a cavity- above the functional portion, the
seal ing portion being made of liquid crystal polyner and contacting
the netal wall, 3. The nmethod acccrdin t.o ciahn 12, further conpt
tint).:()iczird the Inzercr3nnecti,an line, a substrate in which the
nmetal wall is to he provided is exposed; providing a seed netal on
the first resist and the area; provi ding a second resist on

the interconnectipn, b} Nes lurl%?rhwﬁgd & 82 59t V\Sf% %HE' eéltrlcg O%Be F(Ptoech? o

t he functi onal port|on an an er area in

be forned and providing, by platlng, a neta
pl ate on ?ﬁéﬁggggn Fesist so that the cavity is defined above the

functional port] 'ﬁaf‘l w?lggrovggf o g% lgsl A sl s%r%hﬂhegﬁ\lncnog% )})otrtnon and the

provi ding the I Ng Sl t anedus] y carried out a
pl ati ng p%&%ﬁiﬁah@n“ﬁé gdcurrent is supplied to the seed netal,

a seal portion that contacts the metal wall and covers the functional portion and the
interconnection line so as to define a cavity above the functional portion, the seal portion being

made of liquid polymer.

11.  The electronic device according to claim 10, wherein the electronic component is

buried in the printed-circuit board, and the seal portion covers the whole electronic component.

12. A method for manufacturing an electronic component, comprising:

providing, on a substrate, a functional portion and an interconnection line electrically
connected to the functional portion;

providing, by plating, a metal wall on the substrate so as to surround the functional
portion and the interconnection line;

sealing the functional portion and the interconnection line with a seal portion so as to
define a cavity above the functional portion,

the sealing portion being made of liquid crystal polymer and contacting the metal wall.

13.  The method according to claim 12, further comprising:
providing, after the providing of the functional portion and the interconnection line, a

first resist so as to cover the functional portion and the interconnection line so that an area of the
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substrate in which the metal wall is to be provided is exposed,;

providing a seed metal on the first resist and the area;

providing a second resist on the interconnection line so that an area of the first resist
above the functional portion and another area in which the metal wall is to be formed are
exposed; and

providing, by plating, a metal plate on the second resist so that the cavity is defined
above the functional portion

the providing of the metal wall and the providing the metal plate being simultaneously

carried out by a plating process in which current is supplied to the seed metal.
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