
SPECIFICATION TITLE'THE INVENTION ELECTRONIC COMPONENT, ELECTRONIC I
CE, AN!) METHOD FOR MANUFACTURING THE, ELECTRONIC: COMPONENT Field A
certain aspect of the present invention relateselectronic component,
an electronic device, and a method ht manufacturing the electronic
device, Background [09021An 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-'tor using a
piezoelectric tin fanA film hulk acoustic wave resonator (FEAR) is an
exemplary piezoelectric thin-film resonator, A functional portion for
excitation of acoustic waves includes an electrode such as an inter
digital transducer (IDT in the SAW device, and is a poelectrodes face
each other through  'piezoelectric thin-film. A substrate on which an
acoustic wave element is formed may be sealed with resin or thene for
the purpose of downsizing the acoustic wave device and protc-cting
the accoustic wave element 



100031Japanese Patient Application Publication No 2008-2? 48
(Document i ) discloses sealing with epoxy resin The material for
sealing may he polyimide, for example, However, polyimide has a
highgroscopic property and may not protect the acoustic wave element
ntly. Japanese Patent Application Publication No, 9-326447 (Document
2); Japanese  Patent Application Publication No, 9-174786 (Document
3) and Japanese Patent Application Publication No. 2003-103559
(Document 4) disclose sealing with liquid crystal polymer. Liquid
crystal polymer has a low hygroscopic property, as compared with
poiyimide resin, and is thus suitable for the sealing substance. As
described in paragraph 0002 of Document 3, in a ease where the
sealing substance is formed into a sheet, the liquid crystal polymer
is oriented in the sheet extruding direction in which a sheet is
extruded by rollers of a machine. The liquid crystal sheet has
physical properties that greatly depend on the orientation direction.
Generally, the hygroscopic property and the adhesive property are
those obtained under the condition that the orientation direction
corresponds to the sheet extruding direction, [00041However; the
combination of liquid crystal polymer and the base member to which
liquid crystal polymer is bonded or the conditions in adhesion may
not have the desired adhesive property, if the adhesive property is
insufficient, moisture may enter through the interface between the
liquid crystal polymer and the base member, and the electronic
components may not he protected sufficiently (see paragraph 0002 of
Document 4), SUMMARY OF THE  INVENTION          According to an
aspect of the present invention, there is erosdedarieleetronic.
component having improved moisture rosisPince" According to another
aspect of the present invention, there is provided an electronic
component including: a sulastrale; a functional portion provided on
the substrate; an interconnection hoe provided en the substrate and
elec:rically connecled to the functional :don; a metal wall provided
en the substrate se as to surround the functional portion and the
Interconnection line; and a seal portion that contacts the metal wal
and covers the functional portion and the inierconnection line s:a.)
as to define a cavity above the  functional portion, the seal portion
being made ofliI met BRIEF DESCRIPTION OF THE DRAWINGS 



[00061Ficis, IA and I B are plan views of a ladder type filter in
accordance with a first embodiment; FIG. 2 is a plan vie 01 the
ladder type filter of the first embodiment;         FIGs. 3A through
30 are cross-sectional views of the ladder type filter of the first
embodiment; FIGs. 4A and 413 are plan viewsnanufacturing the ladder
type filter in accordance with the first embodiment;         FIGs. 5A
through 50 are cross-sectional views of the method for manufacturi g
rae ladder type filter in accordance with the first embodiment;
FIGs. 6A through 60 are erosssectional views of the method for mann
lacturink the ladder type filter in accordance with the first
embodiment;                 nd 78 are plan views of the method for
manufacturing the ladder-type filter in accordance with e first
embodiment;         FIGs, SA through SC are cross-sectional views of
le method for manufacturing the ladder type fitter in accordance with
the first embodiment; FIGs, 9A through 9C are cross-sectional views
of the method for manairing the ladder type filter in accordance with
the first embodiment; :;;, 10A andre plan views of the method for
manufactue ladder type 



filter in accordance wttn the firstembodiment; FIGs, IIA through I IC
are erosssectional views of the method for manufacturi  Ladder type
filter in accordance with the first embodiment;         FlGs. 12A
through 12C are cross-sectional views of the method for manufacturing
the ladder type filter in accordance with the first embodiment;
FIGs, 13A and 13B are plan views of the method for manufacturing the
ladder type filter in accordance with the first embodiment;
Iles. 14A through 14C are cross-sectional views of the method For
manufacturing the 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;         EEGs. 17A through 17C are cross-sectional views
of the method for manufacturing the ladder type filter in accordance
with the first emboditnent; and         FIG I SA 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 10007;Eititindlitients of the invention are now
deacirilded with raitertinciii to the. aCC(jrripanying 



drawings. First En:boil:Men: [6008FiGs IA. 11:3 and 2 aft: ;thin
views ofa ladder tspe filter in a:icier:tan:ie with a first
e3th3Odirkler.d.. In FIG IA, the ladder type filter is St'X'11
through a seal portitin and a metal plate  illustrated in FIG 2, In
FIG 1B, the ladder type filter is seen through the seal potdion in
FIG 2. [0009]As illustrated in Elia. LA, 113 and 2, a ladder type
'filter 100 of the first embodiment includes a piezoelectnc substrate
0, series resonators 12. parallel resonators 14, signal lines
(interconnection lines) 20, grounds 23, a transmission terminal 22,
an antenna terminal 24,           Ma's 26, a metal plate 28, support
posts 30, a metal wall 32, solder balls 36 and a seal portion 38.
[00101As tltustrated in FIG IA, on the upper surface of the
piezociectric snhstrate 10, provided are reflection clectrode.s 16,
an [DT 18, signal lines 2.0, the wound lines 23, the support posts 30
and the metal wall 32. The WI 18 is composed of a pair of comb-finger
electrodes, and excites acoustic waves. The reflection electrodes 16
are provide at both sides of the MT 18 in a direction of propagation
of the acoustic waves. Each of the series resonators 12 and the
parallel resonatorsfled of the reflection electrodes 16 and the 1DT
18, The 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 line- 19. The series resonators 12 and the parallel resonators
14 are connected together hy parallel lines 21. A series resonator
12.a, which is one of the font series resonators 12. is electrically
connected to the transmission terminal 22. via the c...ortesponding
series hoe 19. A series resonator 12b four series resonators 12 is
electrically connected to the antenna terminal 24 via the
corresponding series line 19. The parallel resonators 4 are
electrically connected to the around terminals 26 via the ground
lines 23. A signal such as an RF signal or a high frequency signal 



is applied to the tans:mission terminal 2.2.. The signal lines 20
transmit the RF signal. The antenna terminal 24 connects the ladder
type filter 100 and an antenna to each other.  ors 1 2a and 12b and
at both sides, of an arrangemente series resonator 12a and one of the
parallel resonators14 arrangedarranged at both sides of an
arrangement of the series resonator In and the other pa r 14 arranged
in a line. Further, the support posts 30 are arranged in positions
along some series lines 19 and some parallel lines 21, and are
arranged on one of the series lines 19. The support posts 30 are
spaced apart from the series resonators 12, the parallel resonators
14, the lines 20 and the  ground lines 23, 'The metal wall 32 is
provided in an outer periphery of piezoelectric substrate 10 so as to
surround the series resonators 12, the parallel resonators T, the
signal 20, the ground lines 23, the transmission terrrnnal 22, the
antenna terminal 24, the ground terminals 26 and the support posts
30. The grounu terminals 26 and the metal wall 32 are electrically
connected together. mu 21As illustrated in FIG. 113, the metal
plateprovided on or above the series resonators 12, the parallel
resonators [4, 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
As illustrated in FIG 2, the seal portioned on the whole
piezoelectric substrate 0, The timetional 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 $8. The
solder balls 36 are provided on the seal portion 38. As will be
describedeach of the solder hails 36 is ed in any of the transmission
terminal 22, the antenna terminal 24 and the ground termina  



cross-sectional views. FICis. 3.A through 3C are cross-sectional
views of the ladder type filter in accordance with the first
embodiment. FIG 3A is a cross-sectional view taken along a line A-A
in FIG 2, FIG 3B is a cross-sectional view taken along a line 3 B in
FIG 2 and FIG 3C is a cross-sectional view taken along a line CC in
FIG 2. [001.5Refening to FIG 3A, the series resonators 12 and the"ors
14 are exposed to aThe metal 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 33 in cor oration with the metal plate 28. The metal plate 28
covers the series resonators 2 and the parallel resonacavity 33 is
defined above the series resonator's 12 and the parallel resonators
14. The height of the cavity 33 does not prevent excitation of the
acoustic waves, The support posts 30 may have a height of, thr
example, I - 30 sun. 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 metalwall 32. The metal plate 28 has the same height as the
metal plate 28 with respect to the upper surthee of the piezoelectric
substrate 10. 100161As illustrated in FIG 38, an insulativrirovided
on one of the signal lines 20, and one of the support posits 30 is
provided on the instilcing 34 is Formed between the signal lines 20
and the metal plate 28, The signal ones 2.0 are spaced apart from the
metal plate 28 and the support posts $0 and are isolated therefrom,
100171As illustrated in FIG. 3C., the transmission irminal 22
includes an underlying layer 40a, 3 post terminal 42.a and one solder
ball 6. 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 ,33.1.g portion
38 is provided on the post terminal 42a,  The post -tern142a has the
same height as the metal wail 32 and the metal p 



respect to the piezoelectric substrate 10. The ground terminal26
includes an underlying layer       post terminal 4M and one solder
hall 36. The ttansmission terminal 22. the antenna terminal 24 and
the ground terminals 26 are terminals that pass through the seal
portion 38. [00181The piezoelectric substrate 10 is made of a
pielectric material such as LiTa03 or Lir4h03. A metal such as
aluminum is used to form the series resonators 12, the parallel
resonators 14, the signal lines 20, the ground lines 23, the
transmission terminal 22, the antenna terminal 24, the ground
terminals 26. and the underlying layers 40a and 40b. A meta' such as
copper is used to form the metal plate 28, the support posts 30, and
the post terminals 42a and 42b. The solder balls 36 may be
formedsolder including tin and silver (SnAg). The seal portion 38 may
be made of liquid crystal polymer. The ins:native layer may be formed
by an insulator such as silicon dioxide (15i02), silicon nitride
(SiN), alumina (41203), or organic material. 1001.9]A description is
now given of a method for manufacturing the lad accordance with the
first embodiment, FIGs, 44, 4B, 7A, 713, 1OA, 1013, 13Aand HG. 16 are
plan views that illustrate a method for E1factu rin g the laddet type
filter in accordance with the first embodiment. F1Gs. 5A through 6C,
SA through 9C, Ii A through 12C, 144 through 15, and 17A through 17C
are cross-sectiont illustrate the manufacturing method. 190201FIG 54
is a cross-sectional view taken along a line A-A in FIG 44, FIG 513
is a cross-sectional view taken along a line 1343 in FIG 44, and FIG
SC is a cross-sectional siew taken along a line C-C in FIG 44. As
illustrated in FIGs. 4A and 54 through SC, a metal layer made ofa
metal such as aluminum is provided on the upper surface of the
piezoelectric substrate vafer) in a wafer form by deposition or
sputtering, for example. By etching or Itoff, for  



example, the metal layer patterned into the reflection electrodes 16
the nTs 3 , the signal !nes 20, the ground linethe underlying layers
40a and 40b, and an underlying layer 40e. The underlying layer 40e is
a layer included in the antenna terminal 2.4. In this way, the series
resonators 12 and the parallel resonators El are formed, The
insulative layer 17 is provided on part of the upper surthce of one
of e signal lines 20 (more particularly; one of the series lines 19).
In a later process, the wafer is divided into multiple piezoelectric
substrates 10 by diemalong dicing lines II [0021]Ha 6A is
cross-sectional view taken along a line A-A in Fl cross-sectional
view taken along a line B-B in FIG 48, and FIG. 6C is a
cross-sectional view taken along a line C-C in FIG 48. Referring to
FICis. 48 and 6A through 6C, a photoresist 50 (first resist) is
provided on the piezoelectric substrate 10, In FIG. 413, an area in
which the pho totes ist 50 is provided is illustrated by oblique
lines. The photoresist 50 covers the series resonators 12, the
parallel resonators 14, the signal lines 2.0 and the ground lines 23.
Further, the photoresist SO 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 31
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 inin which
the post terminal 42a is to be formed. The opening 62 is provided in
an area in which the post terminal 42e is to be totined as will be
described later, The opening 64 is provided in an area in which the
post terminal 42b is to he formed. When the piezoelectric substrate
10 is viewed from the top; the openings 58 and 64 con EIMElica with
each other. The piezoelectric substrate 10 ishe openings 56 and 58.
The underlying layer 40a is exposed in the opening 60, and the
underlying layer 40e is osedopening 62, the underling layer 40b being
exposed in the opening 64, The  insuiative layer 17 is exposed in the
opening 66, Tue photoresist 50 may for example, 100221FIG 8A is a
cross-sectional view taken along a line Ami-  in FIG 7A, FIG RB is a 



.-sectional view taken along a line 843 in PG 7A, and HG 8C is a
cross-sectional view taken along a line C-C in FIG 7A. Referring to
FiGs.ough ,C, a seed metal 52     ovided on the whole surface of the
piezoelectric substrate 10 by sputtering or dopes example. in FIG 7A,
an area in which the iced metal 52 is provided is indicated by
crossing oblique lines. The seed metal 52 contacts an area on the
piezoelectric substrate 10 in the absence of the phOtOr031Si 50, the
undetlying layers 40a and 4-0b, and the upper and side surfaces of
the photoresist 50, The see metal)ay be made of a metal such as
aluminum. 100231FIG 9A is a cross-sectional view taker along a line
A-A in FIG 711, FIG 913 is a cross-sectional view taken along a line
13-13 in FIG. 713, and FIG. 9C is a cross-s taken along a line C-C in
FIG 713,ring to FICis. 713 and 9A through 9C, a photoresist 54
(second resist) is provided on the seed metal 52. In FIG 713, an area
in which the photo is provided 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,hotoresist 54 has an opening 68 in which the metal
plate 28 is to be formed, The seed n-ieLa 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()resist 50 and the
photoresist 54. [9024]FIG Ii A is a cross--sectionaltaken along ia
line AOA, FIG 1113 is a cross--sectional view taken along a line B-B
in FIG 10,h and FIG IIC is a cross-sectional view taken along a line
C-C in FIG 1 GA. Referring to FIGs, 10A and 11 A through IC, the
metal  



plate 28, the support pests 30 the metal wail 32, andand 42b, all o
which are made of copper, are formed by electrolytic plating. The
seed metal 52 ftnctions as a feeder line in the electrolytic plating.
The metal plate 28, the support posts 30, the metal wall 32, and the
post terminals 42a and 42b are simultaneously formed supplying
current to the seed metal 52 once. 100251HG 12A is a
cross-sectionallong a line A-A in FIG 1013,100. 123 is a
cross-sectionalen long a line 1343 in FIG 1013, and FIG I2C is a
cross-sectional view taken along a line C-C in FIG, 10B, Referring to
FiGs. 103 and 12A through 12C, the photoresist 50 and the photoresist
54 are removed by ultrasonic cleaning using resist removal liquid
alone or together with oxygen plasma ashing. in this process, part of
the seed metal 52 is removed. This process results in the cavity 33
beEween the series resonators 12 and the parallel resonators 14 and
the metal plate 28, The spacing 34 is defined between the signal
lines 20 and the metal plate 28. to0261FIG  4A is a cross-sectional
view taken along a line A-A in FIG I IA, FIG 143 is a cross-sectional
view taken along a line B-13 in FIG 13A, and FIG, 14C is
across-sectional view taken along a line C-C in FIG 13A. In these
figures, the seed metal .ted from illustration because it is visually
incorporated with the metal plate 28posts 30, the metal wall 32, and
the post terminals 42a and 42b. Referring to FIG 1 3A and I4rk
through 14C, the seal portion 38 is provided so as to cover the upper
surthce of the piezoelectric substrate 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 pressurtzed
fills spacings between the support posts 30 and the metal wall 32,
spacing between  the post terminals 42a and 42b and the metal wall
32, and a spacing between the post terminals 42a and 42b, As
described above, the liquid crystal polymer sheet is bonded to the
metal plate 28, the metal wall 32 md the post terminals 42s and 42h
by themn:rdompression, whereby the seal portion 38 is formed, Since
liquid polymer has high viscosity, it is prevented from flowing in
the insides of the metal plate 28 and the support posts 30, and the
cavity 33 can be secured. As the liquid crystal polymer sheet,
"Vocstar" by Kuraray C13IAC" by Japan Gore 'Tex incorporated may be
used, for example, 



100271FIG. 15 is a cross-seetional view taken along a line C4' in FIG
1313. Referring to Mils, 138 and 15, openings 39a, 39h and 39e areed
in be scan38 by laser a trimming or desmear process, thr example. As
illustrated in FIG. 138, the opening $9n is formed in an area in
which the transmission terminal 22 is to be provided. The openings
39h are formed in an area in which the ground terminals 26 are to be
provided. The opening 39c is formed 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 post terminal 42c is exposed in the opening 39c.
FIG 17A is a eross-sectional view taken along a line AA in FIG 16,
FIG 178 is a crosssectional view taken along a line 1343 in FiG 16,
and FIG 17C is a crosssectionai View taken along a line CC in FIG 16.
Referring to F1C- 16 and 17C, solder balls 36 are Conned in the
openings 39a, 39b and 39c by printing of solder paste and solder
reflow, for example. As indicated by arrows in FIGs. I 7A through
I7C, the wafer is divided into multiple peroelectric substrates 10 by
dicing alonglines 11. Thus, multiple acoustic wave devices are
produced from the wafer. 100291The ladder type filter 100 of the
first embodiment is configured so that he metal wall  rounds the
series resonatorId resonators 14, the signal lines 20, the ground
lines 23, the transmissionterminal 24 and the ground terminals 26,
and that the seal portion 38 made of liquir, crystal polymer contacts
the meta' wall 32. it is thus possible to secure a high adhesive
properly between the metal wall 32 an the seal portion 38. As a
result, it is possible to suppress entering of moisture through the
interface between the metal waif 32 and the seal portion 38 and to
improve the humidity resistance of the ladder type [0001a case where
the metal wail 32 is made: of copper or an all copper as the main
component, the adhesive property between the seat portion 38 and the
metal wall $2 can be further improved, The metal wail 32 may he made
of another metal that realizes a high adhesive property to the seal
portion 38. Such a metal is aluminum, for example, 



100311The adhesive property between liquid crystal polymer and metal
may deteriorate in an atmosphere of high temperature and high humid,
for example at a temperature of 120 it and a humidity of 9rr.However,
in a case that metal has a large surface roughness, the d property
between liquid crystal potymenhanced due to the anchor effect. Whe
the metal tit 32 has a lame surface roug132 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 ,referable that the surface roughness of
the metal wall 32 (for example, toot-inean-stmare roughness) is 0.1 -
10 p.m. By forming the metal wall 32 by plating, it is possible to
obtain the metal wall 32 having a surface roughness- 10 pm It is thus
possible to improve the adhesive roperty between the seal portion 38
and the metal wail 32 and prevents removal of the seal portion 38
even in an atmosphere of high temperatui'e and high  100321For
example, as illustrated in FiGs. 3A through :3C, the seal portion 38:
con/acts the  upper surthces of the. seal portion 38, the WtOt:d
plate 28, the metal van 32, and the post terminals 4:2a and 4Th. The
scsi portion 38 contacts the side surfaces of the metal plate 28, the
support posts 30, the etal wall 32. and the post terminals 4,2a and
42b, Generally,the liquid crystal polymer sheet that forms the seal
portion 38 has an orientation, as described Document 3. Thus, when
the liquid crystal polymer sheet is bonded to a member having a
roughness by thermocompression, the orientation of the liquid crystal
polymerhe displaced on a side surface of the member, in contrast, the
orientation is kept in portions of the liquid crystal polymer sheet
that contact the upper surfaces of the above structural pans in
parallel. However, the oneliquid crystal polymer sheet may be
destroyed in portions that contact the side surfaces of the
structuralThe propertiesthe liquid crystal pol3imer 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 



propertyti $8 with respect to the upper surfaces of the structural
pans is higher than that to the side surfaces thereof. Since the seal
portion 38 contacts the upper surfitce 32a of the metal wall $2, 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     lel to the sheet extruding, direction of
the mc , , '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 example.
5 degrees or less, and is more preferably parallel to each other.
[00331The metal wall 32 may be vatted so as not to completely
surround the series resonators 12. the parallel resonators 14, the
signal lines 20, the ground lines 23, the transniismou  terminal 22.
the antenna terminal 24 and the pound terminals 26, That is, the
outer periphery of the piezc'elec.tric substrate 10 wall 32 is not
provided. in this case, however, the outer periphery of the
piezoelectric substrate 10 has a portion in which
not bonded to the upper surfacena of the metal wall 32. but is bonded
to the side surface of the metal wall 32, Since the liquid crystal
polymer sheet has the orientation as has been described previously,
the adhesive property between the seat portion 38 and the          32
is lower than that between the seal portion 38 and the upper surface
32a of the metal wall 32. Therefore, b =re is a possibilitmisture may
ter into the device a the interthee between the seal riortion 38 and
the side surface of the metal wall 32. In order to ntering of the
moisture, it is preferable that the metal wail 32 completely
surrounds th  



resonators 12, the pure transmission terminal 22, the antenna its e
signal lines 20, the ground lines 23, the d 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 300. [00341Since 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           3e seal portion 38,
whereby electric connections between the ladder type filter 100 and
an external circuit can be made. [0035jThe 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 .
Therefore, it is possible to prevent the seal portion 38 from
contacting the series resonators 12 and the  parallel resonators 14
and secure the e.avhy 33. It is thus possible to maintain the
characteristics of the ladder100 well. Even in ease where the inn:
the support posts 30 are not provided, the cavity33 is provided.
Flowevei as will be described later COr1310C6011 with second and
third embodiments, pressure maybe applied to the seal portion 38 when
the ladder type filter 100 is mounted on a printed circuit board and
s sealed with resin. If the seai portion 38 is crushed by nr-ssure,
it is difficult to secure the cavity 33. The presence of the metal
plate 28 and the support posts 30 prevents the seal portion 38 from
being crushed, and 



ecures the eavity 33, in order to improve the adhesive property to
the seal portion is preferable that the metal plate 28, and the post
temEu3ais 42a and 42b are made of cooper by platin [0036]As
illustrated in FiGs. 1 OA and 11 A thiOligh i IC, it is possible to
simultaneously perform the step forming the metal wall 32, the step
of forming the metal plate 28, the tep of forming the support posts
30 and the step of forming the post terminals 42a and 42h by process
in which current is supplied to the 10037]The around terminals 26 and
the metal wall 32 are electrically connected t: and the metal wail 32
functions as a shield tint shields the ladder typo 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 ease where the
ladder type filter IOU is a reception filter, the ladder type filter
00 is equipped with a receptton 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 he      ated.
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 timned.
100381Besides the ladder type filter, the present device includes a
multimode filter, a duai filter, and a duplexer. Besides the SAW
elements, boundary acoustic wave elements or piez electric, thin4iim
resonators may he used. For the piezoelectric thin-film resonatots,
substrate made of, for example, silicon, is used instead of the
piezoelectric substrate 10. Further, the IDT 18 is replaced with a
functional portion in which a piezoelectric thinfilm is sandwiched
hetwcen thelower electrodes. The present device includes an
electronic component in which a cavity is defined above a functional
portion formed OP a su 



Second Embodiment [00391A second embodiment is an exemplary acodevice
(electronic device) equipped with a ladder type filter. FIG ISA is a
cross-sectional view of an acoustic wave device in accordance with
the second embodiment. The cross-sectional view of 7,10, 18A, is
taken along the line C-C in FIG 1.A that illustrates the ladder type
filter 100.          Referring to FIG, 18A, an acoustic wave device
200 in accordance with the second embodiment has the ladder type
filter 100, printed-citcuit boards 70 and molded resinThe circuit
boards 70 may he made of resin, and interconnection lines 72.. The
printeboards 70 are stacked, and the interconnection lines 72 are
interconnected by via interconnections 74. The ladder type filet 100
is electrically connected to the interconnection lines 72 by the
solder balls 34. The ladder type filter 300 is flip-chip mountedthe
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 waited-circuit board 70. 10041.1According 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 .ic ) acoustic wave device 200 is improved. The series
resonators 12 and the parallel resonators 14 



of the ladder tne filter 100 are sealed with it / molded resin 76 in
additionhe seal portion 38, and are protected more effectively, Third
Embodiment 100421A third emtie 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 embodiment.s
otional view of FIG. 18B is taken along the line 13-8 in FIG. 2 that
illustrates the laddertype fi Ete.r 100, [00431Referring to Ha 1813,
an acoustic wave device 300 of the third embodiment is configured so
that the ladder type filter is burled in the printed-circuit board
70, 'Hie ladder type filter 100 is covered with an inemberd of for
example. resin, The ladder type filter 100 is sealed with and fixed
by the itisolative member 78, [0044]According to the third
embodiment, the sea: portion 38 of the ladder type filter 100 of the
acoust.fa c 300 is hardly removed, Thus, the hygroscopic. property of
the. acoustic wave device 300 is improved The series resonators 12
and the parallel resonator 1,1 of the laddertype filter 100 are
seeded with the insulative member 78 in addition to the seal portion
38. and are protected more effectively. 



[00451The second and third embodiments are not limited to the
acoustic wave devices equipped witfl tle ladder type filters that are
the transmission filters, but may he acoustic wave devices equipped
with a reception tiller, a dual Inter, a auplexer or the Eke. The
acoustic way devices may he configured se that passive elements such
as a capacitor, an inductor and a transmission line are integrated
along with one or more filters 100461The 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    CLAIMS What is claimed is: 1. An electronic component
comprising: a substrate; a functional portion provided on the
substrate;        an interconnection line provided on the substrate
and electricafly connected to the functional portion; 



a metal wail 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, The electronie cnitrcnr accorcnna
to c nnn I. where.eias surface roughness of 0.1 - The :dent. c
coomen; accordingnerem the metal 31::TO1MdSt..ar.ld
1.1r1erCenn:eCtiOn          5, The electronic component according to
claim 1, wherein the functional portion includes an acoustic wave
device,         6. The electronic component according to claim 1,
further comprising a metal plate that covers the functional portion
so as to define the cavity above. the 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 wail         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 I wherein the terminal
includes a ground terminal electrically connected to the metal wall,
.A.n electronic device coiturising: a c.thintetbeircuit hoard; and an
eketronie ccsnloonent provided on the printed-circuit board, the
electronic component 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 meial 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.         11. The electronic device according to claim 10,
wherein the electronic component is buried in the primed-circuit
board, and the seal portion covers the whole electronic component. A
method for manufacturing an electronic component. comprising:
pro ding, on a substrate, a functional portion and an t on ection
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 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, 3. The method acccrdin t.o ciahn 12, further compt
tint).:()iczird the Inzercr3nnecti,an line, a  substrate in which the
metal wall is to he 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, 




