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[ 0001] A certain aspect of the present invention relates to a conposite

el ectroni c conponent. Background [0002] Acoustic wave resonators such as
surface acoustic wave (SAW resonators and piezoelectric thin film
resonators are used as filters or dupl exers having excellent high-frequency
characteristics. In recent years, the reduction in size of nobile

comuni cations termnals requires a circuit that processes RF (Radio
Frequency) signals, and an assenbly of electronic conponents that
constitutes the high-frequency circuit to be downsized. The circuit and the
assenbly of electronic conponents nay be downsi zed by using a conposite

el ectroni c conponent (sonetines Jpgfgriced oy as a nodul e) having functional
el ements such as filters or duplexers integrated and nmounted on a single
circuit substrate. Japanese~ﬁ@tgqﬁ;fﬂthQ@§hq@NPubl|cat|on No. 2002-198774
di scl oses a techni que that nounts an el enent conposed of a SAWfilter, and

a passive el ement such @sBo% ﬁﬂ?ELE@TREﬂH@(ﬁMQﬁbﬁE%HbStrate [OOOS]Fbwever

t he conventional technique nmay form an open space tween el ectronic

Field

[0001] A certain aspect of the present invention relates to a composite electronic component.
Background

[0002] Acoustic wave resonators such as surface acoustic wave (SAW) resonators and

piezoelectric thin film resonators are used as filters or duplexers having excellent high-frequency
characteristics. In recent years, the reduction in size of mobile communications terminals
requires a circuit that processes RF (Radio Frequency) signals, and an assembly of electronic
components that constitutes the high-frequency circuit to be downsized. The circuit and the
assembly of electronic components may be downsized by using a composite electronic
component (sometimes referred to as a module) having functional elements such as filters or
duplexers integrated and mounted on a single circuit substrate. Japanese Patent Application
Publication No. 2002-198774 discloses a technique that mounts an element composed of a SAW
filter, and a passive element such as a capacitor on a single substrate.

[0003] However, the conventional technique may form an open space between electronic
components mounted on a circuit substrate depending on a configuration of an electronic circuit
composed of the electronic components and the type of each electronic component. Such an
open space may reduce a mechanical strength, especially a bending strength of the composite

electronic component, and make the composite electronic component difficult to handle in a test



conponents nounted on a circuit substrate depending on a configuration of
an electronic circuit conposed of the electronic conponents and the type of
each el ectroni c conponent. Such an open space may reduce a nmechani ca
strength, especially a bending strength of the conposite electronic
conponent, and nmake the conposite el ectronic conponent difficult to handle
in a test equipnent or to handl e when nounted on an el ectroni c device.
SUMVARY OF THE | NVENTI ON [ 0004] According to an aspect of the present
invention, there is provided a conposite el ectronic conponent including: a
circuit board; a package that includes an acoustic wave filter and is

| ocated on a top surface of the circuit board; a dunmy package that is

| ocat eghyaiindil: 0L GHRE ek BE af LIkl Rogldh and a [id that is | ocat ed

above package and the dunmy package. BRI EF DESCRI PTI ON OF THE DRAW NGS
[O005]FIG | is a block diagramillustrating a first RE circuit; FIG 2 is
a block diagramillustrating a second RF circuit;

SUMMARY OF THE INVENTION
[0004] According to an aspect of the present invention, there is provided a composite
electronic component including: a circuit board; a package that includes an acoustic wave filter
and is located on a top surface of the circuit board; a dummy package that is located on the top

surface of the circuit board; and a lid that is located above the package and the dummy package.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. 1 is a block diagram illustrating a first RF circuit;

FIG. 2 is a block diagram illustrating a second RF circuit;

FIG. 3A is a top view illustrating a composite electronic component, FIG. 3B is a
cross-sectional view taken along line A-A in FIG. 3A, FIG. 3C is a top view illustrating a
composite electronic component, and FIG. 3D is a cross-sectional view taken along line A-A in
FIG. 3C;

FIG. 4A is a top view illustrating a composite electronic component, and FIG. 4B is a
cross-sectional view taken along line A-A in FIG. 4A;

FIG. 5A is a top view illustrating a composite electronic component, FIG 5B is a
cross-sectional view taken along line A-A in FIG. 5A, and FIG. 5C is a diagram illustrating a
state where composite electronic components get stuck in each other;

FIG. 6A is a top view illustrating a composite electronic component in accordance with
a first embodiment, and FIG. 6B is a cross-sectional view taken along line A-A in FIG. 6A;

FIG. 7A is a top view illustrating functional element packages and a dummy package



FIG 3Ais atop viewillustrating a conposite electronic conponent, FIG 3B
is a cross-sectional view taken along line AAAin FIG 3A FIG 3Cis atop

view illustrating a conposite electronic conponent, and FIG3D is a
cross-sectional view taken along line AAAin FIG 3C FIG 4Ais a
top viewillustrating a conposite electronic conponent, and FIG 4B is a
cross-sectional view taken along line A-Ain FIG 4A FIG 5Ais a
top viewillustrating a conposite electronic conponent, FIG5B is a

cross-sectional view taken along line AAAin FIG 5A and FIG 5Cis a
diagramillustrating a state where conposite el ectronic conponents get
stuck in each other; FIG6Ais a top viewillustrating a conposite

el ect rtParilll ar I’R%ﬁg &%@oﬂ\ﬁg%fekecf@crﬁgﬁ% IRJ?’It a\'Ffé t7Eq§ gg{g\@%&l%’l% Xg‘b“lzl G 6Bis

a Cross-s Vi e en a IS a top

Vi ew i unct i nt packages and a dumry package
transp‘Lh”Letrﬁ1 'Pghlqu? tlgn%léarlreposhjaclkg%gctroni C corrponent and FIG 7B is a

cross- sect i gz'i'f,‘ogp&’i;le op RStk mgaw%%gsﬂn%fec@ f(%c;froﬁttma&%@qee with

FIG 8Ais (OF]] nic conponen

Caken Sy TR anﬁ‘ﬁ@[?ﬁ’%k@%%aw a5 ol i U mnsfﬁ.@%%f”a' Ve

il ustaﬁgtl ng a conposite electronic conmponent in accordance with a third
enbodi and FIG 9B is a cross-sectional view taken along line A-Ain

FI G 9A . Lo . . . . .
FIG. 9A is a top view illustrating a composite electronic component in accordance with

a third embodiment, and FIG. 9B is a cross-sectional view taken along line A-A in FIG. SA.

DETAILED DESCRIPTION
[0006] A description will first be given of an RF (Radio Frequency) circuit that processes RF
signals. FIG. 1 is a block diagram illustrating a first RF circuit 110.
[0007] As illustrated in FIG. 1, the first RF circuit 110 includes an antenna 10, a switch 12,
an IC (Integrated Circuit) 14, LPFs (Low Pass Filter) 16a and 16b, PAs (Power Amplifier) 18a
through 18§, duplexers 20, 22, 24 and 26, and a composite electronic component (module) 102.
The IC 14 includes LNAs (Low Noise Amplifier) 14a through 14i. The IC 14 functions as a
direct converter that converts a frequency of a signal. The duplexer 22 includes a transmission
filter 22a and a reception filter 22b. The composite electronic component 102 includes
duplexers 30, 32, 34, 36 and 38. The duplexers in the composite electronic component 102
include a transmission filter and a reception filter as with the duplexer 20.  The filters in the
first RF circuit 110 are SAW filters for example. The filters included in the duplexer are
bandpass filters for example.
[0008] A description will now be given of a band supported by each component. The LPF

16a supports the transmission band of GSM (Global System for Mobile Communication:



DETAI LED DESCRI PTI ON [ 0006] A description wll first be given of an RF
(Radi o Frequency) circuit that processes RF signals. FIG 1 is a block
diagramillustrating a first RF circuit 110. [0007]As illustrated in FIG
1, the first RF circuit 110 includes an antenna 10, a switch 12, an IC
(Integrated Grcuit) 14, LPFs (Low Pass Filter) 16a and 16b, PAs (Power
Amplifier) 18a through 18), duplexers 20, 22, 24 and 26, and a conposite
el ectroni c conponent (nodule) 102. The I C 14 includes LNAs (Low Noi se
Anplifier) 14a through 14i. The 1C 14 functions as a direct converter that
converts a frequency of a signal. The dupl exer 22 includes a transm ssion
filter 22a and a reception filter 22b The conposite el ectroni c conponent
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The PA 18b is connected between the IC 14 and the LPF 16b.  The duplexer 20 is coupled to the

LNA 14a. The transmission filter 22a in the duplexer 22 is coupled to the PA 18c, and the

reception filter 22b is coupled to the LNA 14b.  The duplexer 24 is coupled to the PA 18d and

the LNA 14c¢, and the duplexer 26 is coupled to the PA 18e and the LNA 14d. The duplexer 30

is coupled to the PA 18f and the LNA 14e, the duplexer 32 is coupled to the PA 18g and the LNA

14f, and the duplexer 34 is coupled to the PA 18h and the LNA 14g. The duplexer 36 is

coupled to the PA 18i and the LNA 14h, and the duplexer 38 is coupled to the PA 18j and the

LNA 14i.

[0010] The switch 12 selects one of the LPFs 16a and 16b and one of the duplexers in

accordance with the communication method, and connects them to the antenna 10. For

example, the IC 14 up-converts a baseband signal into an RF signal of W-CDMA Band 8 to

generate a transmission signal. The transmission signal is amplified by the PA 18c, and is

filtered by the transmission filter 22a in the duplexer 22. The transmission signal is transmitted

through the antenna 10. A reception signal of W-CDMA Band 8 received by the antenna 10 is

filtered by the reception filter 22b. The LNA 14b amplifies the reception signal, and the IC 14

down-converts the reception signal into the baseband signal.
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[ 0009] The PA (Power Anplifier) 18a is connected between the I1C 14 and the
LPF 16a. The PA 18b is connected between the I1C 14 and the LPF 16b. The
dupl exer 20 is coupled to the LNA 14a. The transmission filter 22a in the
dupl exer 22 is coupled to the PA 18c, and the reception filter 22b is
coupled to the LNA 14b. The duplexer 24 is coupled to the PA 18d and the
LNA 14c, and the duplexer 26 is coupled to the PA 18e and the LNA 14d. The
dupl exer 30 is coupled to the PA 18f and the LNA 14e, the duplexer 32 is
coupled to the PA 18g and the LNA 14f, and the duplexer 34 is coupled to
the PA 18h and the LNA 14g. The duplexer 36 is coupled to the PA 18i and
the LNA 14h, and the duplexer 38 is coupled to the PA 18] and the LNA 14i.
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Corrposilnct:lﬁdeeslaec?rtc{lfg Board %9 ”E%Qg A rec%angular planar shape, the lid 42, and functional element

packages 50, 52, 54, 56 and 58. Hereinafier, the functional element means an element that

includes SAW filters and/or FBAR filters in a package and achieves a function that can not be

achieved by a single SAW filter or FBAR filter, or an element that includes SAW filters and/or

FBAR filters in a package and achieves a function of a duplexer. The above described

functional element is inescapably heavier than a functional element that includes a single SAW

filter or a single FBAR filter in a package.

[0014] The functional element packages 50, 52, 54, 56 and 58 include a duplexer, and are

surface-mounted on a first principal surface of the circuit board 40 to form almost a line. Gaps

44 are formed between the mounted functional element packages. The centers of the functional



includes a circuit board 40 having a rectangul ar planar shape, the lid 42,
and functional elenent packages 50, 52, 54, 56 and 58. Hereinafter, the
functional elenent nmeans an el enent that includes SAWfilters and/or FBAR
filters in a package and achieves a function that can not be achieved by a
single SAWfilter or FBAR filter, or an elenent that includes SAWfilters
and/or FBAR filters in a package and achieves a function of a duplexer. The
above described functional elenent is inescapably heavier than a functional
el ement that includes a single SAWfilter or a single FBARfilter in a
package. [0014] The functional el ement packages 50, 52, 54, 56 and 58

i ncl ude a dupl exer, and are surface-nounted on a first principal surface of
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si des line of the functional elenent packages.

[0016] As illustrated in FIG 3A, mounted positions of the functional element packages 50,
52, 54, 56 and 58 on the top surface of the circuit board 40 are expressed with P1 through PS5,
respectively. The functional element packages arranged in the above described manner form
gaps between the functional element packages mounted on the circuit board 40 so as to be apart
from each other, and the circuit board 40 and the lid 42 form the gaps 44. The circuit board 40
and the lid 42 are located so as to protrude further out than outer edge portions of the functional
element package 50 and the functional element package 58 that are located at both sides of the
line of the functional element packages.

[0017] A drop test and a temperature cycle test are conducted as a reliability test of the
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[0017] A drop test and a tenperature cycle test are conducted as a
reliability test of the conposite electronic conponent 102. A test based
on JIS C/ 1 EC 60068-2-32 is conducted as the drop test for exanple. This
test mounts a conposite el ectronic conponent to be tested on a pl ate-shaped
jig that is used as a nother board, and drops it to a cenent ground from1l
m of height three tinmes. The above described drop test is conducted to al
six sides of the plate-shaped jig. In the conposite el ectronic conponent
102 illustrated in FIG 3A and FIG 3B, the functional elenent packages are
nmounted on the top surface of the circuit board 40, and are arranged at
approximately equal intervals in the longitudinal direction of the circuit
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[0018] The temperature cycle test repeats heating of the composite electronic component
from a room temperature to a given temperature and cooling from the given temperature to the
room temperature. In the temperature cycle test, a tensile stress in a lateral direction, ¢.g. the
longitudinal directions of the circuit board 40 and the lid 42, is produced in the functional
element packages because of the thermal expansion of the circuit board 40 and the lid 42 in the
composite electronic component 102.  As the functional element packages are mounted and
arranged on the circuit board 40 at approximately equal intervals in the composite electronic
component 102, the stress is applied almost evenly to the functional element packages.

[0019] FIG. 3C is a top view illustrating the composite electronic component 104. FIG. 3D
is a cross-sectional view taken along line A-A in FIG 3C.

[0020] As illustrated in FIG. 3C and FIG. 3D, in the composite electronic component 104,
the functional element package 52 that contains the duplexer 32 is not mounted on the circuit

board 40. The above described configuration makes the mounted position P2 empty, and forms



an open space 46, which is larger than the gap 44, between the functional

el ement package 50 and the functional el enent package 54. [0021] That is to
say, the conposite el ectronic conponent 104 illustrated in FIG 3C and FI G
3D does not arrange the functional el enment packages at approxi mately equal
intervals in the longitudinal direction of the circuit board 40, and
accordingly, the functional elenent packages are unevenly arranged on the
circuit board 40. In the drawi ngs, since the functional elenment packages is
concentrated in the right half, the center of gravity is located further
right than the center part of the circuit board 40. [0022] When the
conposite el ectronic conponent 104 with the above configuration undergoes
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distributed evenly to the functional element packages, and the functional element package 50 is

subjected to a maximum stress.  The reason is as follows. Parts of the circuit board 40 and the

lid 42 that freely vibrate are large because of the open space 46. Thus, the drop impact causes a

first stress that causes the circuit board 40 and the lid 42 to vibrate in the vertical direction in the

drawings, the first stress causes a second stress that causes free end portions of the circuit board

40 and the 1id 42, which are located at a left end in FIG. 3D, to vibrate, and the second stress is

applied to the functional element package 50. On the other hand, the functional element

packages 54, 56 and 58 are bonded to the circuit board 40 and the lid 42.  Therefore, even

though the drop impact is applied to them, the free ends of the circuit board 40 and the lid 42

located at a right end in FIG. 3D hardly vibrate, and a failure hardly occurs.  As described above,

only the functional element package 50 is exposed to the vibration, and accordingly, the stress is

strongly applied to the functional element package 50, and easily causes the failure. The failure
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concentrates at the free end as described previously, is strongly applied
to the functional el enent package 50, and easily causes the failure. As
descri bed above, the conposite el ectronic conmponent 104 has a | ow
mechani cal strength conpared to the conposite el ectronic conponent 102.
When the conposite el ectronic conponent 104 is picked up by a suction
collet (not illustrated) and noved to a given position, the suction collet
may be rotated at high speed. However, if the conposite electronic
conponent 104 has an eccentric center of gravity, the conposite electronic
conponent 104 may di sengage fromthe suction collet, and the fabrication
yield may decrease. [0024]In addition to the conposite el ectroni c conponent
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descr 45 TEHERA 1 R GamBesTig elpeton? Sl b bete e AT EBRBbnent 108
t hat has the open space 46 in the unt ed, position Pl of .the.fu i onal :
el enmeri2ckpge Rpyated @n 1isnpgunted pogitign pp feRlsyt boariap

®)

_ _ r abiREPHE BORTEDS o
SRR ORI AN AT S R S
€0 rrposciotm%ogﬁlen%(i%g ?nntihgt i?}?ml?g gpnetnsépgc%t%sl}l t Cekm(i)unnteeda Igorsliti%% r%’%ro'f the functional
element package 54. FIG. 4A is a top view illustrating the composite electronic component 106.
FIG. 4B is a cross-sectional view taken along line A-A in FIG 4A.
[0025] As illustrated in FIG. 4A and FIG. 4B, in the composite electronic component 106,
the open space 46 on which the functional element package 54 is not mounted is located at
almost the center part of the circuit board 40 in the longitudinal direction. This corresponds to a

circuit not including the duplexer 34 corresponding to the functional element package 54.

Therefore, the stress due to the drep impact causes the circuit board 40 and the lid 42 to vibrate
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[0027] As illustrated in FIG 5A and FIG 5B, in the conposite electronic
conponent 108, the open space 46 in which the functional elenent package 50
is not nounted is |located at a first end portion of the circuit board 40 in
the longitudinal direction. This corresponds to a circuit not including the
dupl exer 30 corresponding to the functional el enent package 50. Therefore,
the open space 46 is fornmed near the first end portion of the circuit board
40 in the longitudinal direction. That is to say, the circuit board 40 and
the lid 42 facing each other across the open space 46 are not mechanically
supported by the functional el ement package, and the stress due to the

i npact by the drop test reduces a nechanical strength of the conposite

71 st Raat AP R 8Bl Gigf, SRR E ScESSEIRAN  GPRRENSR] o
ovor SR PRARLSF bS5 R 8yt pfrori i R OR R Y RIS D
oo vOTARF BT oG (Bt B by e B SRR i te
A R e e e O
occur Sty AR ol @male LBoRLE 04 i BB P e PRETBTRERE OTC 1 L
Lempor By wrbeRd turaCtrRi vonmbteneecart SHERE A ORPAR R ECCr o,

ol 1 veROCH ikl B anie Piscuersiigegrd st feTARRBISroel G EET] , "Occur s
or 1 ent ETEREES KRG GRS POR Tou06 R pregiepbary coetlss BB et s onal
v s DRA GRS dupl oxer. i's heavy Compared Lo A chi p component such as a

capacitor. Therefore, the center of .gravit reatly shifts and

mone uH0BthIm arssern o ap Ve s Shalp P rPRe Ret M sh iy iy
nmounted way of the functional el enent. packages i he conposit.e ctronic
conponithe opga 5%8566&@6ﬁ?%teﬂ9’°§t‘8‘i‘ Eng&FW‘PBﬂﬁie ﬁ??gﬁ?gep@wgg in the
conposite el ectroni c conponent i.s Iarge.co areg @g Hﬂ@rg%ea occupied by a
chip cuhprentiewiHastesfig e campgilerslgrtipgiccgmpanenh A% s K9 B8 v f ormed i n
the lid 42. |n addition, when the, 44 he en space 46 a not
111 ecerafsrietorabapy wen alnefingd-A rhaep Ac uﬁgé}&dﬁ a dirgrghiivsifpuing o gla
vibrate, the non-uniformdistribution of the stress due to the inpact

i ncr eaghae thec@MPRYISRIGHARIC CAPPLITLSE Hudf A @fhosi te el ect roni ¢

conmponent greatly decreases. Furthernore, the lid 42 easily sags.and the
conposlif®e7lel edts! ?ﬁt@teédp{g}ﬁ, afraad géél ﬁ 1@@1{: camppsite;elgctronic cor}llponegt I(?S,

the open space 46 in which the functional element package 50 is not mounted is located at a first
end portion of the circuit board 40 in the longitudinal direction. This corresponds to a circuit
not including the duplexer 30 corresponding to the functional element package 50. Therefore,
the open space 46 is formed near the first end portion of the circuit board 40 in the longitudinal
direction. That is to say, the circuit board 40 and the lid 42 facing each other across the open
space 46 are not mechanically supported by the functional element package, and the stress due to
the impact by the drop test reduces a mechanical strength of the composite electronic component

108 as with the composite electronic component 104 illustrated in FIG. 3C and F1G. 3D. In this
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each other. The present invention ains to provide a configuration capable
of preventing reduction in nmechanical strength of a conposite electronic
conmponent including functional elenent packages nmounted on the circuit
board 40 to formthe open space 46 around them Hereinafter, a description
wi || be given of enbodinments of the present invention. First Enbodi nent

[ 0030] A first enbodi nent discloses a conposite el ectronic conponent 100
that has a dumry package 60 nounted in the position on which the functional
el ement package is not nounted (nounted position P2) in the circuit board
40. FIG 6Ais atop viewillustrating the conposite el ectronic conponent
100 in accordance with the first enbodinment. FIG 6B is a cross-sectional

view t i [ : et UBLT 8L Rdelidt FI G 6A, four
functi%ﬁ&ﬁ?%ﬂ%l e%%g@%%%%ﬁ%géﬁ%ﬁ%lggﬁl éér?%iégt het dume:ry package 60 are

"Dunt%gﬁﬁﬂg“%&ﬁgﬂgﬁﬂgﬁ-tﬁﬂ%ﬁ?ﬁiEbQﬁdkglghﬁ | ongi tudi nal direction of the

circuit boar unmy package i's'located at the nmounted position

P2 thﬁ%ﬁpgg a%dghgggﬂ%vhaﬁh%%péerggpg9é 4&3%&15&@@@‘?%?5&&& ofthalirdy tO say,

the d S noun nd arrange nmount ed position P2

bet ""egoga%{‘l@ i&‘ﬁ%ﬁﬁ@&?&aaﬁéﬁ@%, RAGKAASorY AN Ry iy&ﬁhé 9&%0&% ement

packa cated so as to cover the functional el enent

pac ke S AT 06 DRSS SRR RSB dESerietpp e ol

IS not Torme ween t enen ackage uncti ona

el eme “1t0 8 pa‘}l%éﬁegf%ngp%aﬁee gl%&%og% c{(%gné)%g%x% }]@%E}z‘gﬁ sﬁlgk !ir? ea%fx Bﬁegﬁiluig?e@ffi‘p s 44

exi st betwe unmy uncti ona enent package 50,

and beliuesh (AR Ao RAGK ARG 808 d NE el J R fl 108h eIRNbBRgHAGe 4. The

gaps aré as narrow as her “functional ele packages.
A U il o e R R S e S i ey
possi rEPeRgRsuE R el e e S R R RS B P S O O
Conpono?ﬂe%tagigr(l)s ()tf?hehcgn\e/c?ro%ﬂ:%omponents to the same, and delivers them with a collet. The

state illustrated in FIG. 5C easily occurs when the composite electronic components 108 are

stocked with being oriented in the random direction.

[0029] The previously described functional element package, which includes a functional

element such as an acoustic wave filter or a duplexer, is heavy compared to a chip component

such as a capacitor. Therefore, the center of gravity greatly shifts and the non-uniform

distribution of the drop impact increases depending on a mounted way of the functional element

packages in the composite electronic component. The area occupied by a single functional

element package in the composite electronic component is large compared to the area occupied

by a chip component. Therefore, a relatively large recess is easily formed in the lid 42. In

addition, when the gaps 44 and the open space 46 are not filled with a resin or the like, the circuit

board 40 and the lid 42 vibrate, the non-uniform distribution of the stress due to the impact

increases, and the mechanical strength of the composite electronic component greatly decreases.

Furthermore, the lid 42 easily sags and the composite electronic components easily get stuck in
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center of gravity at or close to the center part of the circuit board 40 by
provi di ng the dummy package 60. Therefore, the drop inpact is applied
approximately evenly to the functional el ement packages and the dumy
package 60. This is because the circuit board 40 and the Iid 42 do not
vibrate in the vertical direction in the drawing and the stress due to the
vi bration does not occur. In addition, in the tenperature cycle test, the
uniformty of the distribution of the stress to the functional el enent
packages and the dumy package 60 increases. As described above, the
mechani cal strength of the conposite el ectronic conmponent 100 is inproved.
[ 0033] The dunmy package 60 preferably has an out side di nension and a wei ght
appr %agﬁi§tﬁ{;ry 'ngﬁlte'seql"f‘ b @astoonrghp F AR ca BRI HreRAGATE.  The

apprOX|na tica rdentical weight or a weight

hi ghl y 8§L§mtlgecthh1%c g&gﬁ@%amw&eeg&%aa nS¥ncl e A RSO MY

package as an dr mension an wel ght approxi matel y |dent|cal to

t hose e? P acfkg g‘iﬂo?lﬁf%d 8gltﬁm&hlt§3%(ﬁ%§0 £3rREnP O5dnt % & arbiifa h&RL er of

gravi ty easl rmne the conposite el ectronic conmponent

100. Bﬁ‘%% etr'ao et dffen% Bp IR Bl L Godidant bpa@&jreﬁérﬁmhumckage that has

been i'cat’l on uncti onal el ement

packaggrhﬁméoﬁoes not nmeet the required specification or does not operate,
as thé"gd g@ﬂage 60 is effective to inprove cost efficiency. A

oon b v AR gf LROENL PACKATE JBYRE HABGhAPLod iig vy package

I on ective functional

3: g R R G LS R G it AR T
gLi?ﬁQ%ﬂgﬁﬁﬁ%%WémﬂB?ﬂ ?n g?gﬁﬁédﬂggpng éﬁgs %)géénﬁﬁgﬁ%oﬁq%%fectlve
w11 ngoBRoT RS BL APES R 1@9 gl?%%ﬂ%%%‘%‘ﬁ%sh%ﬁﬁﬁ%%@ﬁﬁe el backage
EQZ%I%O%TS&%@& RSE T paRe s AT TR L « Phoard 40t L?edzzi’f ating the

| ect I t f.t t h k
50" meuloB8 12 sariliSraetit Y Piartr SRRHAET S n bR B nar S P el e A
t h h
i x1 ngPRPHRA rRogr et S iBarbiodo & Tt byie Dathi Rl <" @
0034] He I f wh t
3 ect]rcéfﬁ}r“gb%ﬂg@ hhE Gisey Fiegiaec® 5 R LR sERE R RSP R P B B ot he
f t | el ck G, . 7A | I t
Finot |G fhearBen b eRageai R (e i BaDklGs Teotet SheparERd 9% n 1 ne
t | ect Th Kk d t k 60
oo i TSR HD e TP ATRPAP BRI BT AR TGS A HES ST B br ence
he. f JHEE BRI TR RKEETE K gedie ?oeﬁ%eﬁrsé“a?%'&ﬁg%? a9t e lon ed
termnals 62a, and wirings 64, The nal rmn 40a gr e ha ch g FI G
7B is @C%qgs%%rldsté%éwawwpaaﬁaéwm | 9195 iSP?g”rEf‘ﬁée%C&ﬁE‘fPrswaPS%rSéWéM ckage
50. [0035]As illustrated in FIG _7A, ? chlg ngonenL %ﬁ are nqynted on
t he t&ﬁﬁg@jﬂpﬁ%@n@ﬁonal element package 50 and the unctional element package 54 because t

dummy package 60 is provided. The gaps 44 exist between the dummy package 60 and the
functional element package 50, and between the dummy package 60 and the functional element
package 54. The gaps 44 are as narrow as those between other functional element packages.
Accordingly, the gaps 44 between the adjoining functional element packages have the same size

as that of the gap 44 between the dummy package 60 and the functional element package. The
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the circuit board 40, on which the functional el enment packages 50, 54, 56
and 58, and the dumry package 60 are nounted and arranged, with the sol der
coated term nals 62a. The chip components 62 include individual passive

el enents such as a capacitor or an inductor. A SAWfilter chip 65
illustrated with a dashed line is nounted between the functional elenent
package 54 and the functional el enent package 56. The signal term nals 40a,
ground term nals 40b, and the wirings 64 are |ocated on the top surface of
the circuit board 40. The signal term nals 40a are connected to signal
termnals (not illustrated) of the functional el enment packages and dummy
package 60. The ground termnals 40b are provided so as to cross the

ngc;}%£9h4g%g@gg%bgggghg&§£$ﬂ£hﬁpﬂg dumy package 60. The ground term nal s

coup roun als 50a, 54a, 56a and 58a of the functional

ar ound 0P &R nae s ciporinRfis i R e BnfiOh R0 LR (R0 and
0. arit batauh Gt slrCThCombrllBE RSER boec WPy Faldvd MEatigy paciaoe
Che. si ke 0 nRaF s ord el S PRSI ePRIRh el READ IR RIRROED' °) 0036 nc
cubst raepegehabonoe Sy 95 QR SERl DAF SRR i APLRRIE
Phat | Feteinsd s i B RRieAGuGRTT I IGs Ryt B MR TR el o
72" o 19 Ppon 5 Aotk aa brePRESeib et o ni e S TR st Y YR ok g
For mechises s RBEFae] Flgnirariegr Sgo A8 Bapiohel: STing e UEhEe or o
o1 1 verstor aesghisdcumehrbibe roRepe s rprt SreSkB Ry BB RSN 76 o
42 1o RS oal 04O RBRIFERRE? 60 PEOEEyY P ST UNAY (PPN RAILe Y64 bnd the gr ound
e ol BETRIBSa, Benioe Bdteer BEe et (R BACP R Rt bF BPPRPRING <) abc are
40, TrediigaF b O R e DA R 1B A ikt GBS BBl et 10
|t et P NARh TBrdtEiey Vakeie gTagr BUGHERIPTRE  POAGIT NN ol erent
ConnocHBEP G EROCEGEHHA TSt il Ba KDoA PHEPLAE i PETBAEAL TAENAGLs 5.
a5 1 hatrouhy ERGTFLASIT BT BROHEH C PRGBSO TRE A CPacitags 50 Fay not
cor am 63 GEecHNE BnstpesbFieBsayEac e R B BEen aiohE i 1 Shprgyieaten Seps e 3

functional element package that does not meet the required specification or does not operate, as

the dummy package 60 is effective to improve cost efficiency. A non-defective functional

clement package may be used for the dummy package 60. In this case, an electrical function of

the non-defective functional element package is disabled, or taken is a measure for deactivating

the electrical function of the dummy package 60 (the non-defective functional element package)

in the circuit board 40 or for preventing it from operating on the mother board of the mobile

phone before the non-defective functional element package is used. Cutting (e.g. laser
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[0038] As illustrated in FIG 7A, the dummy package 60 is preferably firmy
mechani cal |y connected to the termnals (the signal termnal 40a and the
ground term nal 40b) of the circuit board 40. This enabl es the drop inpact
and the stress to be distributed nore evenly. The functional el enent
packages and the dumy package 60 include the duplexer chip 72, but may
include a filter chip including an acoustic wave filter for exanple. The
nunber of packages and the nunber of the chip conponents 62 may be changed.
The circuit board 40 nay be a nultilayered substrate that is forned by
stacking insulating layers. The Iid 42 may be forned of a netal, an

i nsul ating material such as resin, or conposite body of these. Wien the lid

the 1 g5 DO hfesnade G A SR Ao S p e R e
of st dPrcris prerergt 1Rt podbr < RER Rt RS BB R S R
L’:égéﬁf% @i@?ﬁ% S4bfffﬁéi%§s“§"a%% f%%é%ﬁ%ﬁﬁ%ﬁ%@?ﬁ&e B PR omponent 100
e g R R A
For ortiibdt S erunoBet mHReR, CamSoRaRt tndt: Beth Al RugRoRL Al i 2
el udP H5 R By FREREE BUNSE TPe center part of the ircult board 40
I R TR N T A T
ggj)odi 10 ri]rtlc'lmfels gch%%oimspogen%ré ?ns édgd%:c}ni 3 ?I% ﬁl\éci:tﬁ)vr\{a € é(rggnt apla&ggesl. i BfG. Anhs Ln FI G

top view illustrating the functional element packages and the dummy package 60 transparently in

the composite electronic component 100.  The packages and the dummy package 60 are

illustrated transparently with dashed lines. In FIG. 7A, reference numerals are aftixed to some

of signal terminals 40a, ground terminals of the functional element packages, the chip

components 62, solder coated terminals 62a, and wirings 64. The signal terminals 40a are

hatched. FIG. 7B is a cross-sectional view illustrating the functional element package 50.

[0035] As illustrated in FIG. 7A, the chip components 62 are mounted on the top surface of

the circuit board 40, on which the functional element packages 50, 54, 56 and 58, and the

dummy package 60 are mounted and arranged, with the solder coated terminals 62a. The chip

components 62 include individual passive elements such as a capacitor or an inductor. A SAW

filter chip 65 illustrated with a dashed line is mounted between the functional element package

54 and the functional element package 56. The signal terminals 40a, ground terminals 40b, and

the wirings 64 are located on the top surface of the circuit board 40.  The signal terminals 40a

are connected to signal terminals (not illustrated) of the functional element packages and dummy

package 60. The ground terminals 40b are provided so as to cross the functional element

14



[0041] As illustrated in FIG 8A and FIG 8B, in the conposite electronic
conponent 200, the dumry package 60 is nounted and arranged at the center
part of the circuit board 40 (nmounted position P3), i.e. between the
functional element package 52 and the functional elenment package 56. O her
configurations are the sane as those of the conposite el ectroni c conponent
102. [0042] I n the conposite el ectronic conponent 200 of the second

enbodi ment, the dummy package 60 prevents the open space from being forned
at the nmounted position P3 that is the center part of the circuit board 40
in the longitudinal direction, and supports the lid 42. Therefore, the lid
42 is prevented fromsagging. This allows the flatness of the |id 42 to be

i mpr OVG&agées%gﬁiFﬁﬁ@ki g%ctkg%gn &Egtﬂaﬁgio&qh%er&%ﬂ?@@btﬁe ELpEd"e Bictmg ONPONEnt 200

to i néres ) € suction collet to be executed
o 8 S8 R e sy e e,
coouaRGRR hehe 1545 FR ST AP, A0t o, Dok it g L1
oA L PR 15 oS PRZBL Sof CEDLATH P TRRBRIY 3P, |1
ke BLo0g 059y LS O U RIS, B0 s
ot O B e A BRI o B f 1
out t Q%rrrllpgltn]e%ts 62.

[0036] As illustrated in FIG. 7B, the functional element package 50 includes a substrate 70, a

duplexer chip 72, bumps 73 and solders 74, a sealing portion 76, and an adhesive compound 78.

The duplexer chip 72 is a chip that includes an acoustic wave filter such as a SAW filter with an

IDT (Interdigital Transducer) or an FBAR filter, for example. The duplexer chip 72 is flip-chip

mounted on the substrate 70 with the bumps 73.  The sealing portion 76 and the lid 42 seal the

duplexer chip 72.  The substrate 70 is formed of an insulating material such as ceramic. The

bumps 73 are formed of a metal such as gold (Au). The solder 74 is formed of solder

containing silver tin (Sn-Ag based solder) for example. The sealing portion 76 is formed of

solder or an epoxy resin. The adhesive compound 78 bonds the lid 42 to the sealing portion 76.

{0037} The signal terminals 40a and the ground términais 40b are located on the first

principal surface (top surface) of the circuit board 40, and foot pads (external connection

terminals) 40c are located on a second pfincipal surface (bottom surface) of the circuit board 40.

The signal terminals 40 and the ground terminals 40b are coupled to the foot pads 40c via

wirings 40d that pierce through the circuit board 40. In the drawing, two of the three solders 74

in the functional element package 50 are connected to the signal terminals 40a, and the other one

is connected to the ground terminal 40b.  The functional element packages 54, 56 and 58, and
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functional elenent package 52. This prevents the open space from being
formed in the peripheral portion of the circuit board 40. Therefore, the
conposite el ectronic conponents illustrated in FIG 5C are prevented from
getting stuck in each other. As with the first enbodi ment, the inpact and
the stress are distributed evenly, and the conposite el ectronic conponent
300 has a high nechanical strength. [0045] The conposite el ectronic
conponents described in the second and third enbodi nrents may be the
conposite el ectronic conponent including the chip conponent 62 illustrated
in FIG 7A The sumof the nunber of the functional el ement packages and

t he nunber of the dummy packages 60 nounted in the conposite electronic

COMPORENEy iy Blkakd &0 ARH thARthe TBiRE chidtburdion a8 8t oOthe BinktiSal BRR@nt The
nunber of the dunfry packages 60 nounted on the single circuit board 40 may

be t aan%llggﬁé.ewrmn&nfg&% CPRASKAAGRIRR tHBYuSIBP 78 hrdithycr3008d i n

two o e regions I n accordance wth the shape and area of "the circuit

boar db%@ﬁfl‘ﬁg? Bf@reé‘iﬁro?@%%gWBr of 7 %o%rg 1d ORah a%rﬁ%@%@ﬁmes . The

function el enent packages$ an urimy package 60 be arranged in a

short 3001 1 €Chis %59&3& here ?ﬁ?ﬂh% éiglglﬂ{grdpaéigage il mlgﬁgh?%c@.@m be

| ocat ¢ the end portion int ter “direction. gaps between the
A AR RSSO TR s oo o
e Lt b et s aR Al T enhances
9503 il SRR WIS, HIELL BRI TEPAHERy S s o
R R e
e S0 P e DAL SRS L e e, e

multilayered substrate that is formed by stacking insulating layers. The lid 42 may be formed

of a metal, an insulating material such as resin, or composite body of these. When the lid 42

includes a metal, it functions as a shield that blocks out noise. 'When the lid 42 is connected to

a ground terminal 62b or 62¢, it functions as the shield more effectively. When the lid 42

includes a metal, accumulation of static electricity is reduced. When the lid 42 includes an

insulating material, its cost and weight is reduced compared to when the entire of the lid 42 is

formed of a metal.

[0039] The composite electronic component 100 has a planar size of 10.4 mm x 3.6 mm for

example. Each of the functional element packages and the dummy package 60 has a planar size

of 2.0 mm x 1.6 mm for example. The chip component 62 has a planar size of 0.6 mm x 0.3

mm for example. The size of each component may be changed.

Second Embodiment

[0040] A second embodiment discloses a composite electronic component 200 including the

dummy package 60 at the center part of the circuit board 40 in the longitudinal direction. FIG.
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CLAI M5 What is claimed is: 1. A conposite electronic conponent conprising:
a circuit board; a package that includes an acoustic wave filter
and is located on a top surface of the circuit board; a dummy package that
is located on the top surface of the circuit board; and a lid that is

| ocat ed above the package and the dumy package. 2. The conposite

el ectroni c conponent according to claiml1l, wherein a gap is fornmed between
t he package and the dumry package. 3. The conposite el ectronic conponent
according to claiml or 2, wherein a plurality of the packages are | ocated
on the top surface of the circuit board, and a gap is fornmed between the
plurality of the packages.

8A is a top view illustrating the composite electronic component 200 in accordance with the
second embodiment. FIG. 8B is a cross-sectional view taken along line A-A in FIG 8A.
[0041] As illustrated in FIG. 8A and FIG. 8B, in the composite electronic component 200,
the dummy package 60 is mounted and arranged at the center part of the circuit board 40
(mounted position P3), i.e. between the functional element package 52 and the functional
element package 56. Other configurations are the same as those of the composite electronic
component 102.

[0042] In the composite electronic component 200 of the second embodiment, the dummy
package 60 prevents the open space from being formed at the mounted position P3 that is the
center part of the circuit board 40 in the longitudinal direction, and supports the lid 42.
Therefore, the lid 42 is prevented from sagging. This allows the flatness of the lid 42 to be
improved, the mechanical strength of the composite electronic component 200 to increase, and
the suction by the suction collet to be executed favorably. Therefore, the fabrication yield ratio
is greatly improved.

Third Embodiment

[0043] A third embodiment discloses a composite electronic component 300 that includes
the dummy package 60 in a peripheral portion {end portion in the longitudinal direction) of the
circuit board 40. FIG. 9A is a top view illustrating the composite electronic component 300 in
accordance with the third embodiment. FIG. 9B is a cross-sectional view taken along line A-A
in FIG. 9A.

[0044] As illustrated in FIG. 9A and FIG. 9B, in the composite electronic component 300,
the dummy package 60 is mounted and arranged at the first end portion (mounted position P1) of

the circuit board 40. That is to say, the dummy package 60 is located further out than the
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4. The conposite el ectroni c conponent according to any one of clains 1

t hrough 3, wherein the dummy package is a defective package. 5. The
conposite el ectronic conponent according to any one of clainms 1 through 3,
wher ei n t he dummy package is a non-defective functional elenent
package of which an electrical function is disabled. 6. The
conposite el ectroni c conponent according to any one of clains 1 through 3,
wherein t he dunmmy package is a non-defective functional el enment
package of which an electrical function is deactivated by a measure taken
in the circuit board. 7. The conposite el ectronic conponent
according to any one of clainms 1 through 3, wherein

functional element package 52. This prevents the open space from being formed in the
peripheral portion of the circuit board 40.  Therefore, the composite electronic components
illustrated in FIG. 5C are prevented from getting stuck in each other.  As with the first
embodiment, the impact and the stress are distributed evenly, and the composite electronic
component 300 has a high mechanical strength.

[0045] The composite electronic components described in the second and third embodiments
may be the composite electronic component including the chip component 62 illustrated in FIG.
7A. The sum of the number of the functional element packages and the number of the dummy
packages 60 mounted in the composite electronic component is not limited, and may be four or
fess, or six or more. The number of the dummy packages 60 mounted on the single circuit
board 40 may be two or more, and the dummy packages 60 may be mounted and arranged in two
or more regions in accordance with the shape and area of the circuit board 40 and the
arrangement of the functional element packages. The functional element packages and the
dummy package 60 may be arranged in a shorter direction of the circuit board 40. The dummy
package 60 may be located in the end portion in the shorter direction. The gaps between the
functional element packages and between the functional element package and the dummy
package 60 mounted on the circuit board 40 may be filled with a resin to the extent that the resin
does not reach the 1id 42. This enhances the mechanical strength of the composite electronic
component. When the gaps 44 are formed between the functional element packages, the
mechanical strength is tends to be reduced. Therefore, the application of the first through third
embodiments is effective.

[0046] Although the embodiments of the present invention have been described in detail, it

is to be understood that the various change, substitutions, and alterations could be made hereto
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t he dummy package is a solid material nmade of an organic material such as a
resin, an inorganic material such as ceramc, or a netal, or a solder body.
8. The conposite el ectronic conponent according to any one of clains 1

t hrough 3, wherein the dummy package does not include an acoustic wave
filter. 9. The conposite el ectronic conponent according to any one
of clainms 1 through 8, wherein the package includes a duplexer including a
plurality of the acoustic wave filters. 10. The conposite electronic
conponent according to any one of clains 1 through 9, wherein the dummy
package has a weight identical to a weight of the package.

without departing from the spirit and scope of the invention.
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11. The conposite el ectronic conponent according to any one of clainms 1
through 10, wherein the dummy package has an outside dimension identical to
an outside dinmension of the package. 12. The conposite el ectroni ¢ conponent

according to any one of claims 1 through 11, wherein t he dummy
package is |ocated between the two packages and apart froma center part of
the circuit board. 13. The conposite el ectronic conponent

according to any one of clainms 1 through 11, wherein the dumry package is
| ocated at a center part of the circuit board.

CLAIMS

‘What is claimed is:

1. A composite electronic component comprising:
a circuit board;

a package that includes an acoustic wave filter and is located on a top surface of the

circuit board;
a dummy package that is located on the top surface of the circuit board; and

a lid that is located above the package and the dummy package.

2. The composite electronic component according to claim 1, wherein

a gap is formed between the package and the dummy package.

3. The composite electronic component according to claim 1 or 2, wherein
a plurality of the packages are located on the top surface of the circuit board, and

a gap is formed between the plurality of the packages.

4. The composite electronic component according to any one of claims 1 through

3, wherein

the dummy package is a defective package.

5. The composite electronic component according to any one of claims 1 through
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14. The conposite el ectronic conponent according to any one of clains 1

t hrough 11, wherein the dummy package is |ocated in a peripheral

portion of

the circuit board and next to the package. 15.The conposite el ectronic
conponent according to any one of clains 1 through 14, wherein a resin is

filled between the package and the dummy package.

3, wherein
the dummy package is a non-defective functional element package of which an

electrical function is disabled.

6. The composite electronic component according to any one of claims 1 through

3, wherein
the dummy package is a non-defective functional element package of which an

electrical function is deactivated by a measure taken in the circuit board.

7. The composite electronic component according to any one of claims 1 through

3, wherein

the dummy package is a solid material made of an organic material such as a resin, an

inorganic material such as ceramic, or a metal, or a solder body.

8. The composite electronic component according to any one of claims 1 through

3, wherein

the dummy package does not include an acoustic wave filter.

9. The composite electronic component according to any one of claims 1 through

8, wherein

the package includes a duplexer including a plurality of the acoustic wave filters.

10. The composite electronic component according to any one of claims 1 through

21



9, wherein

the dummy package has a weight identical to a weight of the package.

11. The composite electronic component according to any one of claims 1 through
10, wherein
the dummy package has an outside dimension identical to an outside dimension of the

package.

12. The composite electronic component according to any one of claims 1 through
11, wherein
the dummy package is located between the two packages and apart from a center part of

the circuit board.

I3. The composite electronic component according to any one of claims 1 through
11, wherein

the dummy package is located at a center part of the circuit board.

14. The composite electronic compenent according to any one of claims 1 through
11, wherein
the dummy package is located in a peripheral portion of the circuit board and next to the

package.

15. The composite electronic component according to any one of claims 1 through
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14, wherein

a resin is filled between the package and the dummy package.
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