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A composite electronic component may include: a composite
body including a combination of a capacitor formed of a
ceramic body including a plurality of dielectric layers and
first and second internal electrodes disposed to face one
another with the dielectric layers interposed therebetween,
and an inductor formed of a magnetic body including a coil
unit; a first external electrode formed on the first lateral sur-
face of the ceramic body and electrically connected to the first
internal electrodes and a second external electrode formed on
the second lateral surface of the ceramic body and electrically
connected to the second internal electrodes; third and fourth
external electrodes formed on first and second end surfaces of
the magnetic body and connected to the coil unit, and first and
second dummy electrodes formed on first and second end
surfaces of the magnetic body.
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COMPOSITE ELECTRONIC COMPONENT
AND BOARD FOR MOUNTING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2013-0130787 filed on Oct. 31, 2013,
with the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND

[0002] The present disclosure relates to a composite elec-
tronic component including a plurality of passive elements
and a board for mounting the same.

[0003] Recently, electronic devices have been miniatur-
ized, while still requiring diversity in the functionality thereof
to allow products to be formed to be lighter, thinner, shorter,
and smaller while retaining high levels of performance.

[0004] In order to meet various service requirements, elec-
tronic devices have a power semiconductor-based power
management integrated circuit (PMIC) undertaking a func-
tion of effectively controlling and managing limited battery
charge resources.

[0005] However, the provision of various functions in elec-
tronic devices leads to an increase in the number of DC/DC
convertors provided in a PMIC and the number of passive
elements required to be provided in a power input terminal
and a power output terminal of a PMIC as well.

[0006] In this case, an area for disposing components of
electronic devices is inevitably increased, posing an obstacle
to the miniaturization of electronic devices.

[0007] Inaddition, wiring patterns of the PMIC and periph-
eral circuits thereof generate significant amounts of noise.

[0008] Meanwhile, a multilayer ceramic capacitor may
include a plurality of dielectric layers and internal electrodes,
having a structure in which the internal electrodes having
different polarities are alternately laminated between the
dielectric layers.

[0009] The dielectric layers have piezoelectric and elec-
trostrictive properties. Thus, when a Direct Current (DC) or
an Alternating Current (AC) voltage is applied to the MLCC,
apiezoelectric effect occurs between internal electrodes, gen-
erating vibrations.

[0010] The generated vibrations may be transmitted to a
printed circuit board (PCB) on which the MLLCC is mounted,
through solders of the MLLCC, rendering the entirety of the
PCB an acoustically radiating surface to generate vibratory
sound as noise.

[0011] Vibratory sound may correspond to audio frequen-
cies ranging from 20 Hz to 2000 Hz, making users uncom-
fortable, and such a vibratory sound, which may cause dis-
comfort to users, is known as acoustic noise.

[0012] Research into methods of reducing acoustic noise is
required.

SUMMARY
[0013] An aspect of the present disclosure may provide a

composite electronic component having a reduced compo-
nent mounting area in a driving power supply system, and a
board for mounting the same.
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[0014] Anaspectofthe present disclosure may also provide
a composite electronic component capable of suppressing the
generation of noise in a driving power supply system, and a
board for mounting the same.

[0015] According to an aspect of the present disclosure, a
composite electronic component may include: a composite
body including a combination of a capacitor formed of a
ceramic body including a plurality of dielectric layers and
first and second internal electrodes disposed to face one
another with the dielectric layers interposed therebetween,
the first internal electrodes respectively having a lead out
portion exposed to a first lateral surface and the second inter-
nal electrodes respectively having a lead out portion exposed
to a second lateral surface, and an inductor formed of a
magnetic body including a coil unit; a first external electrode
formed on the first lateral surface of the ceramic body and
electrically connected to the first internal electrodes and a
second external electrode formed on the second lateral sur-
face of the ceramic body and electrically connected to the
second internal electrodes; third and fourth external elec-
trodes formed on first and second end surfaces of the mag-
netic body and connected to the coil unit, and first and second
dummy electrodes formed on first and second end surfaces of
the magnetic body; wherein the capacitor is disposed on the
top of the inductor, and the composite body includes an input
terminal formed of the third external electrode, output termi-
nals including a first output terminal formed of the fourth
external electrode and a second output terminal formed of the
second dummy electrode and the second external electrode,
and a ground terminal formed of the first dummy electrode
and the first external electrode.

[0016] The magnetic body may be configured by laminat-
ing a plurality of magnetic layers respectively having a con-
ductive pattern formed thereon, and the conductive patterns
may constitute the coil unit.

[0017] The inductor may be a thin film type inductor in
which the magnetic body includes an insulating layer and a
coil formed on at least one surface of the insulating substrate.
[0018] The magnetic body may include a core and a wind-
ing coil wound around the core.

[0019] The inductor may be a power inductor.

[0020] The capacitor and the inductor may be connected by
a conductive adhesive.

[0021] According to another aspect of the present disclo-
sure, a composite electronic component may include: a com-
posite body including a combination of a capacitor formed of
a ceramic body including a plurality of dielectric layers and
first and second internal electrodes disposed to face one
another with the dielectric layers interposed therebetween,
the first internal electrodes respectively having a lead out
portion exposed to a first lateral surface and the second inter-
nal electrodes respectively having a lead out portion exposed
to a second lateral surface, and an inductor formed of a
magnetic body including a coil unit; a first external electrode
formed on the first lateral surface of the ceramic body and
electrically connected to the first internal electrodes, a second
external electrode formed on the second lateral surface of the
ceramic body and electrically connected to the second inter-
nal electrodes, and first and second dummy electrodes formed
onfirstand second end surfaces of the ceramic body; and third
and fourth external electrodes formed on the first and second
end surfaces of the magnetic body and connected to the coil
unit, wherein the inductor is disposed on the top of the capaci-
tor, and the composite body may include an input terminal
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formed of a combination of the first dummy electrode and the
third external electrode, output terminals including a first
output terminal formed of a combination of the second
dummy electrode and the fourth external electrode and a
second output terminal formed of the second external elec-
trode, and a ground terminal formed of the first external
electrode.

[0022] The magnetic body may be configured by laminat-
ing a plurality of magnetic layers respectively having a con-
ductive pattern formed thereon, and the conductive patterns
may constitute the coil unit.

[0023] The inductor may be a thin film type inductor in
which the magnetic body includes an insulating layer and a
coil formed on at least one surface of the insulating substrate.
[0024] The magnetic body may include a core and a wind-
ing coil wound around the core.

[0025] The inductor may be a power inductor.

[0026] The capacitor and the inductor may be connected by
a conductive adhesive.

[0027] According to another aspect of the present disclo-
sure, a composite electronic component may include: an input
terminal receiving converted power from a power manage-
ment unit; a power smoothing unit including a composite
body smoothing power and including a combination of a
capacitor formed of a ceramic body including a plurality of
dielectric layers and internal electrodes, the internal elec-
trodes being disposed to face one another with the dielectric
layers interposed therebetween, and an inductor formed of a
magnetic body including a coil unit; an output terminal sup-
plying smoothed power; and a ground terminal for grounding.
[0028] The input terminal may be formed on a first end
surface of the composite body, the output terminal may
include a first output terminal formed on a second end surface
of the composite body and a second output terminal formed
on a second lateral surface of the composite body and may be
connected to the coil unit of the inductor and second internal
electrodes of the capacitor, and the ground terminal may be
formed on a first lateral surface of the composite body and
connected to first internal electrodes of the capacitor.

[0029] The internal electrodes may include first internal
electrodes respectively having a lead out portion exposed to
the first lateral surface of the composite body and second
internal electrodes respectively having a lead out portion
exposed to the second lateral surface.

[0030] The capacitor may be disposed on the top of the
inductor, the input terminal may be formed on a first end
surface of the magnetic body and formed of a third external
electrode connected to the coil unit, the output terminal may
include a first output terminal formed of a fourth external
electrode connected to the coil unit and a second output
terminal formed of a combination of a second external elec-
trode formed on a second lateral surface of the ceramic body
and electrically connected to the second internal electrodes
and a second dummy electrode formed on a second lateral
surface of the magnetic body, and the ground terminal may be
formed of a combination of a first external electrode formed
on a first lateral surface of the ceramic body and electrically
connected to the first internal electrodes and the first dummy
electrode formed on a first lateral surface of the magnetic
body.

[0031] The inductor may be disposed on the top of the
capacitor, the input terminal may be formed of a first dummy
electrode formed on a first end surface of the ceramic body
and a third external electrode formed on the first end surface
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of'the magnetic body and connected to the coil unit, the output
terminal may include a first output terminal formed of a
combination of a second dummy electrode formed on a sec-
ond end surface of the ceramic body and a fourth external
electrode formed on a second end surface of the magnetic
body and connected to the coil unit and a second output
terminal formed of a second external electrode formed on the
second lateral surface of the ceramic body and electrically
connected to the second internal electrodes, and the ground
terminal may be formed of a first external electrode formed on
the first lateral surface of the ceramic body and electrically
connected to the first internal electrodes.

[0032] According to another aspect of the present disclo-
sure, a board having a composite electronic component
mounted thereon may include: a printed circuit board (PCB)
having three or more electrode pads formed on an upper
surface thereof; the composite electronic component installed
on the PCB; and solder connecting the electrode pads and the
composite electronic component.

BRIEF DESCRIPTION OF DRAWINGS

[0033] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0034] FIG. 1 is a perspective view schematically illustrat-
ing a composite electronic component according to an exem-
plary embodiment of the present disclosure;

[0035] FIG. 2 is a cross-sectional view illustrating a first
example of the composite electronic component of FIG. 1
taken along line A-A';

[0036] FIG. 3 is a cross-sectional view illustrating a second
example of the composite electronic component of FIG. 1
taken along line A-A';

[0037] FIG. 4 is a cross-sectional view illustrating a third
example of the composite electronic component of FIG. 1
taken along line A-A';

[0038] FIG. 5 is an exploded perspective view schemati-
cally illustrating a laminated configuration of the composite
electronic component of FIG. 1 according to an exemplary
embodiment of the present disclosure;

[0039] FIG. 6 is a plan view illustrating an internal elec-
trode employable in a multilayer ceramic capacitor included
in the composite electronic component illustrated in FIG. 1;
[0040] FIG. 7 is an equivalent circuit diagram of the com-
posite electronic component illustrated in FIG. 1;

[0041] FIG. 8 is a perspective view schematically illustrat-
ing a composite electronic component according to another
exemplary embodiment of the present disclosure;

[0042] FIG. 9 is a view illustrating a driving power supply
system supplying driving power through a battery and a
power management unit to a predetermined terminal requir-
ing driving power according to an exemplary embodiment of
the present disclosure;

[0043] FIG. 10 is a view illustrating a layout pattern of the
driving power supply system;

[0044] FIG. 11 is a circuit diagram of a composite elec-
tronic component according to an exemplary embodiment of
the present disclosure;

[0045] FIG. 12 is a view illustrating a layout pattern of a
driving power supply system employing a composite elec-
tronic component according to an exemplary embodiment of
the present disclosure;
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[0046] FIG. 13 is a perspective view illustrating the com-
posite electronic component of FIG. 1 mounted on a printed
circuit board,

[0047] FIG. 14 is a plan view of the composite electronic
component of FIG. 13;

[0048] FIG. 15 is a plan view of the composite electronic
component according to another embodiment of FIG. 13; and
[0049] FIG. 16 is a plan view of the composite electronic
component according to another embodiment of FIG. 13.

DETAILED DESCRIPTION

[0050] Hereinafter, exemplary embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0051] The disclosure may, however, be exemplified in
many different forms and should not be construed as being
limited to the specific embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
disclosure to those skilled in the art.

[0052] In the drawings, the shapes and dimensions of ele-
ments may be exaggerated for clarity, and the same reference
numerals will be used throughout to designate the same or
like elements.

[0053] Composite Electronic Component

[0054] Hereinafter, exemplary embodiments of the present
disclosure will be described with reference to the accompa-
nying drawings.

[0055] FIG. 1 is a perspective view schematically illustrat-
ing a composite electronic component according to an exem-
plary embodiment of the present disclosure.

[0056] FIG. 2 is a cross-sectional view illustrating a first
example of the composite electronic component of FIG. 1
taken along line A-A'.

[0057] FIG. 3 isacross-sectional view illustrating a second
example of the composite electronic component of FIG. 1
taken along line A-A'.

[0058] FIG. 4 is a cross-sectional view illustrating a third
example of the composite electronic component of FIG. 1
taken along line A-A'.

[0059] FIG. 5 is an exploded perspective view schemati-
cally illustrating a laminated configuration of the composite
electronic component of FIG. 1 according to an exemplary
embodiment of the present disclosure.

[0060] FIG. 6 is a plan view illustrating an internal elec-
trode employable in a multilayer ceramic capacitor included
in the composite electronic component illustrated in FIG. 1.
[0061] Referring to FIG. 1, in the composite electronic
component according to an exemplary embodiment of the
present disclosure, it is defined that a ‘length direction’is ‘L,
a ‘width direction’ is and a ‘thickness direction’is “T” in FIG.
1. Here, the ‘thickness direction’ may be used as having the
same concept as a ‘lamination direction’ in which dielectric
layers of a capacitor are laminated.

[0062] Meanwhile, as described hereinafter, it is defined
that length, width, and thickness directions of the composite
electronic component are identical to length, width, and
thickness directions of a capacitor and an inductor.

[0063] Also, in an exemplary embodiment of the present
disclosure, the composite electronic component may have
upper and lower surfaces opposing one another, and first and
second lateral surfaces and first and second end surfaces
connecting the upper and lower surfaces. A shape of the
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composite electronic component is not particularly limited,
and as illustrated, the composite electronic component may
have a hexahedral shape.

[0064] Also, the first and second lateral surfaces and first
and second end surfaces of the composite electronic compo-
nent will be defined as being identical to the first and second
lateral surfaces and first and second end surfaces of a capaci-
tor and an inductor in the same directions.

[0065] Meanwhile, the composite electronic component is
a combination of a capacitor and an inductor, and in a case in
which a capacitor is combined on the top of an inductor, an
upper surface of the composite electronic component may be
defined as an upper surface of the capacitor and a lower
surface of the composite electronic component may be
defined as a lower surface of the inductor.

[0066] Conversely, in a case in which an inductor is com-
bined on the top of a capacitor, an upper surface of the com-
posite electronic component may be defined as an upper
surface of the inductor and a lower surface of the composite
electronic component may be defined as a lower surface of the
capacitor.

[0067] Also, first and second lateral surfaces correspond to
surfaces of the composite electronic component opposing one
another in the width direction, first and second end surfaces
correspond to surfaces of the composite electronic compo-
nent opposing one another in the length direction, and the
upper and lower surfaces correspond to surfaces of the com-
posite electronic component opposing one another in the
thickness direction.

[0068] Referring to FIGS. 1 through 6, a composite elec-
tronic component 100 according to an exemplary embodi-
ment of the present disclosure includes a composite body 130
including a combination of a capacitor 110 formed of a
ceramic body in which a plurality of dielectric layers 11 and
internal electrodes 31 and 32 are laminated such that the
internal electrodes are disposed to face each other with the
dielectric layers 11 interposed therebetween and an inductor
120 formed of a magnetic body including a coil unit 140.
[0069] Inthe present exemplary embodiment, the compos-
ite body 130 has upper and lower surfaces opposing one
another, and first and second lateral surfaces and first and
second end surfaces connecting the upper and lower surfaces.
[0070] The composite body 130 may have a hexahedral
shape as illustrated, but the present disclosure is not limited
thereto.

[0071] Thehexahedral composite body 130 may be formed
by combining the capacitor 110 and the inductor 120, and
here, a method of forming the composite body 130 is not
particularly limited.

[0072] For example, the composite body 130 may be
formed by combining separately manufactured capacitor 110
and inductor 120 with a conductive adhesive, a resin, or the
like, or by sequentially stacking the magnetic body of the
inductor 120 and the ceramic body of the capacitor 110,
without being particularly limited.

[0073] Meanwhile, according to the present exemplary
embodiment, the capacitor 110 may be disposed on the top of
the inductor 120.

[0074] Thus, transmission of vibrations of the capacitor
110 due to inverse-piezoelectricity of the capacitor 110 may
be reduced to reduce acoustic noise.

[0075] Details of the structure of reducing acoustic noise
when the composite electronic component 100 is mounted on
a board will be described hereinafter.
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[0076] Hereinafter, the capacitor 110 and the inductor 120
constituting the composite body 130 will be described in
detail.

[0077] According to the present exemplary embodiment,
the magnetic body constituting the inductor 120 may include
the coil unit 140.

[0078] The inductor 20 may be, for example, a laminated-
type inductor, a thin film-type inductor, or a winding-type
inductor, without being particularly limited. In addition, a
laser helixing-type inductor, or the like, may also be used.
[0079] The laminated-type inductor refers to an inductor
manufactured by printing a thick electrode on a thin ferrite or
glass ceramic sheet, stacking several layers of sheets with coil
patterns printed thereon, and connecting internal conducting
wires through via holes.

[0080] The thin film-type inductor refers to an inductor
manufactured by forming coil conducting wires on a ceramic
substrate through thin film sputtering or plating, and filling
the interior with a ferrite material.

[0081] The winding-type inductor refers to an inductor
manufactured by winding a line material (coil conducting
wire) around a core.

[0082] The laser helixing-type inductor refers to an induc-
tor manufactured by forming an electrode layer on a ceramic
bobbin through sputtering or plating, shaping a coil by laser
helixing, and subsequently processing the coil into a terminal
with an external protective film resin.

[0083] Referring to FIG. 2, in a composite electronic com-
ponent according to a first exemplary embodiment of the
present disclosure, the inductor 120 may be a laminated-type
inductor.

[0084] In detail, the magnetic body may have a configura-
tion in which a plurality of magnetic layers 21 respectively
having a conductive pattern 41 formed thereon are laminated,
and the conductive patterns 41 form the coil unit 40.

[0085] Referring to FIG. 3, in a composite electronic com-
ponent according to a second exemplary embodiment of the
present disclosure, the inductor 120 may be a thin film-type
inductor.

[0086] In detail, the inductor 120 may a thin film type
inductor in which the magnetic body includes an insulating
substrate 123 and a coil formed on at least one surface of the
insulating substrate 123.

[0087] The magnetic body may be formed by filling upper
and lower portions of the insulating substrate 123 having the
coil formed on at least one surface thereof with a magnet 122.
[0088] Referring to FIG. 4, in a composite electronic com-
ponent according to a third exemplary embodiment of the
present disclosure, the inductor 20 may be a winding-type
inductor.

[0089] Indetail, the magnetic body of the inductor 120 may
include a core 124 and a coil wound around the core 124.
[0090] The magnetic layers and the magnet 122 are formed
of a Ni—Cu—Zn-based, Ni—Cu—7n—Mg-based,
Mn—Z7n-based, or ferrite-based material, but the present dis-
closure is not limited thereto.

[0091] According to an exemplary embodiment, the induc-
tor 120 may be a power inductor applicable to a high current.
[0092] The power inductor is an efficient inductor whose
inductance is changed less than that of a general inductor
when a DC is applied thereto. Namely, the power inductor
may be considered an inductor having even DC bias charac-
teristics (a change in inductance when a DC is applied) in
addition to a function of a general inductor.
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[0093] Namely, the composite electronic component
according to the exemplary embodiment of the present dis-
closure, which is used in a power management integrated
circuit (PMIC), may include an efficient power inductor
whose inductance is rarely changed when a DC is applied
thereto, rather than a general inductor.

[0094] Hereinafter, the case in which the inductor 120 is a
laminated-type inductor according to the first exemplary
embodiment, among the first to third exemplary embodi-
ments, in the composite electronic component will be
described in detail.

[0095] The magnetic body may be manufactured by print-
ing conductive patterns 41 on magnetic green sheets 215 to
21j, laminating the plurality of magnetic green sheets 215 to
21/ with the conductive patterns 41 formed thereon, laminat-
ing magnetic green sheets 21a and 21% in upper and lower
sides thereof, and subsequently sintering the resultant struc-
ture.

[0096] The magnet may be formed of a Ni—Cu—Z7n-
based, Ni—Cu—Z7n—Mg-based, Mn—Zn-based, or ferrite-
based material, but the present disclosure is not limited
thereto.

[0097] Referring to FIG. 5, after the conductive patterns 41
are printed on the magnetic green sheets 215 to 215 and dried,
the magnetic green sheets 21a and 21k are laminated in upper
and lower sides thereof to form a magnetic body.

[0098] As for the conductive patterns 41 within the mag-
netic body, the plurality of conductive patterns 41a to 41f may
be laminated to form coil patterns in a lamination direction.

[0099] The conductive patterns 41 may be formed by print-
ing a conductive paste including silver (Ag) as a main ingre-
dient with a predetermined thickness.

[0100] The conductive patterns 41 may be electrically con-
nected to third and fourth external electrodes 151 and 1524
formed in both end portions in a length direction and consti-
tuting input and output terminals 151 and 152.

[0101] The conductive patterns 41 may have lead out por-
tions electrically connected to the third and fourth external
electrodes 151 and 152a constituting the input and output
terminals 151 and 152.

[0102] One conductive pattern 41a among the conductive
patterns 41 may be electrically connected to another conduc-
tive pattern 415 disposed with the magnetic layer 21 inter-
posed therebetween through a via electrode formed on the
magnet 215, and has a coil pattern in the lamination direction.
[0103] Inthe exemplary embodiment of the present disclo-
sure, the coil pattern is not particularly limited and may be
designed according to capacity of the inductor.

[0104] Namely, the second to fifth conductive patterns 415
to 41e may be laminated in a coil form between the first
conductive pattern 41a having a lead out portion exposed to a
second end surface and the sixth conductive pattern 41fhav-
ing a lead out portion exposed to a first end surface of the
composite body, and the conductive patterns may be con-
nected by the via electrodes formed on each magnet, respec-
tively, as described above.

[0105] In FIG. 5, it is illustrated that the second to fifth
conductive patterns 415 to 41e are repeated in pairs, but the
present disclosure is not limited thereto and the number of the
conductive patterns is not limited according to the purpose of
the present disclosure.

[0106] Meanwhile, the ceramic body constituting the
capacitor 110 may be formed by laminating a plurality of
dielectric layers 11a to 114, and a plurality of internal elec-
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trodes 31 and 32 (first and second internal electrodes, sequen-
tially) may be separately disposed with the dielectric layer
interposed therebetween within the ceramic body.

[0107] The dielectric layers 11 may be formed by firing a
ceramic green sheet including ceramic powder, an organic
solvent, and an organic binder. The ceramic powder may be
formed of a barium titanate (BaTiO;)-based material, a stron-
tium titanate (SrTiO;)-based material as a material having a
high permittivity (dielectric constant), but the present disclo-
sure is not limited thereto.

[0108] Meanwhile, according to the exemplary embodi-
ment of the present disclosure, the internal electrodes may
include a first internal electrode 31 having a lead out portion
31a exposed to the first lateral surface of the composite body
130 and a second internal electrode 32 having a lead out
portion 32a exposed to the second lateral surface of the com-
posite body 30, but the present disclosure is not limited
thereto.

[0109] In detail, the ceramic body constituting the capaci-
tor 110 may be formed by laminating the plurality of dielec-
tric layers 11a to 11d.

[0110] The first and second internal electrodes 31 and 32
may be formed on a portion of dielectric layers 115 and 11c¢,
among the plurality of dielectric layers 11a to 114, so as to be
laminated.

[0111] According to the exemplary embodiment of the
present disclosure, the first and second internal electrodes 31
and 32 may be formed of a conductive paste including a
conductive metal.

[0112] The conductive metal may be a nickel (Ni), copper
(Cuw), palladium (Pd), or alloys thereof, but the present dis-
closure is not limited thereto.

[0113] The first and second internal electrodes 31 and 32
may be formed by printing a conductive paste on each
ceramic green sheet forming the dielectric layer 11 through a
printing method such as a screen printing method or a gravure
printing method.

[0114] The ceramic green sheets with the internal elec-
trodes printed thereon may be alternately laminated and fired
to form the ceramic body.

[0115] In FIG. 6, pattern shapes of the first and second
internal electrodes 31 and 32 are illustrated, but the present
disclosure is not limited thereto and the pattern shapes of the
first and second internal electrodes 31 and 32 may be vari-
ously modified.

[0116] The capacitor may serve to adjust a voltage supplied
from a power management unit (or the PMIC).

[0117] According to the exemplary embodiment of the
present disclosure, the capacitor 110 may include a first exter-
nal electrode 1534 formed on the first lateral surface of the
ceramic body and electrically connected to the first internal
electrodes 31 and a second external electrode 1525 formed on
the second lateral surface and electrically connected to the
second internal electrodes 32, and the inductor 120 may
include third and fourth external electrodes 151 and 1524
formed on the first and second end surfaces of the magnetic
body and connected to the coil unit 140 and first and second
dummy electrodes 1536 and 152¢ formed on the first and
second lateral surfaces of the magnetic body.

[0118] The capacitor 110 may include the first external
electrode 153a formed on the first lateral surface of the
ceramic body and electrically connected to the first internal
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electrodes 31 and the second external electrode 1525 formed
on the second lateral surface and electrically connected to the
second internal electrodes 32.

[0119] The first external electrode 153a is formed on the
first lateral surface of the ceramic body, but it may also extend
to upper and lower surfaces of the ceramic body so as to be
formed.

[0120] The second external electrode 1525 is formed on the
second lateral surface of the ceramic body, but it may also
extend to upper and lower surfaces of the ceramic body so as
to be formed.

[0121] Also, the inductor 120 may include the third and
fourth external electrodes 151 and 1524 formed on the first
and second end surfaces of the magnetic body and connected
to the coil unit 140 and the first and second dummy electrodes
1535 and 152¢ formed on the first and second lateral surfaces
of the magnetic body.

[0122] The third and fourth external electrodes 151 and
1524 are formed on the first and second end surfaces of the
magnetic body, but they may also extend to the upper and
lower surfaces and first and lateral surfaces of the magnetic
body so as to be formed.

[0123] Also, the first dummy electrode 1535 is formed on
the first lateral surface of the magnetic body, but it may also
extend to the upper and lower surfaces of the magnetic body
so as to be formed.

[0124] The second dummy electrode 152¢ is formed on the
second lateral surface of the magnetic body, but it may also
extend to the upper and lower surfaces of the magnetic body
so as to be formed.

[0125] Meanwhile, according to the present exemplary
embodiment, the third external electrode 151 of the inductor
120 may form an input terminal 151 of the composite elec-
tronic component.

[0126] Also, the fourth external electrode 152a of the
inductor 120 may form a first output terminal of the compos-
ite electronic component, and the second dummy electrode
152¢ of the inductor 120 and the second external electrode
1524 of the capacitor 110 may be combined to form a second
output terminal of the composite electronic component,
whereby the output terminals 152 including the first output
terminal and the second output terminal.

[0127] Also, the first dummy electrode 1535 of the inductor
120 and the first external electrode 1534 of the capacitor 110
may be combined to form a ground terminal 153 of the com-
posite electronic component.

[0128] The second dummy electrode 153¢ of the inductor
and the second external electrode 1525 of the capacitor 110
constituting the second output terminal may be combined by
a conductive adhesive, but the present disclosure is not par-
ticularly limited thereto.

[0129] The first dummy electrode 1535 of the inductor 120
and the first external electrode 153a of the capacitor 110
constituting the ground terminal 153 of the composite elec-
tronic component may be combined by a conductive adhe-
sive, but the present disclosure is not limited thereto.

[0130] The conductive adhesive may not be particularly
limited and may be, for example, a conductive epoxy paste.

[0131] A plated layer (not shown) may be formed on the
input terminal 151, the output terminal 152, and the ground
terminal 153.

[0132] In this case, the plated layer is formed after the
capacitor 110 is bonded to inductor 120 by a conductive
adhesive. Thus, the plated layer may only be formed on the
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exposed terminals and may not be formed on the first and
second dummy electrodes 1536 and 152¢ formed on upper
surface of the inductor 120 and the first and second external
electrodes 153a and 15256 formed on a lower surface of the
capacitor 110.

[0133] The input terminal 151 and the output terminal 152
may be connected to the coil unit 40 of the inductor 120 to
serve as an inductor within the composite electronic compo-
nent.

[0134] Also, the output terminal 1525 may be connected to
the second internal electrode 32 of the capacitor 110, and the
first internal electrode 31 of the capacitor 110 may be con-
nected to the ground terminal 153 to serve as the capacitor
within the composite electronic component.

[0135] The input terminal 151, the output terminal 152, and
the ground terminal 153 may be formed of a conductive paste
including a conductive metal.

[0136] The conductive metal may be nickel (Ni), copper
(Cuw), tin (Sn), or alloys thereof, but the present disclosure is
not limited thereto.

[0137] The conductive paste may further include an insu-
lating material, and here, the insulating material may be, for
example, glass, but the present disclosure is not limited
thereto.

[0138] A method of forming the input terminal 151, the
output terminal 152, and the ground terminal 153 is not par-
ticularly limited. Namely, the input terminal 151, the output
terminal 152, and the ground terminal 153 may be formed by
dipping the ceramic body or by using any other method such
as plating, or the like.

[0139] FIG. 7 is an equivalent circuit diagram of the com-
posite electronic component illustrated in FIG. 1.

[0140] Referring to FIG. 7, unlike the related art, in the
composite electronic component according to the exemplary
embodiment of the present disclosure, the inductor 120 and
the capacitor 110 are combined, so the inductor 120 and the
capacitor 110 may be designed to have a shortest distance
therebetween, thus reducing noise.

[0141] In addition, since the inductor 120 and the capacitor
110 are combined, a mounting area in the power management
unit may be minimized, advantageously securing a mounting

space.
[0142] Also, mounting costs may be reduced.
[0143] Also, in the composite electronic component, since

the capacitor 110 is formed on the inductor 120, transmission
of vibrations of the capacitor 110 due to inverse-piezoelec-
tricity of the capacitor 110 when the composite electronic
component is mounted on a board may be reduced to reduce
acoustic noise.

[0144] Also, since a bonding unit of the inductor and the
capacitor is a conductive resin layer, damage such as cracks
generated in the capacitor due to mechanical stress such as
thermal shock, or the like, may be prevented.

[0145] FIG. 8 is a perspective view schematically illustrat-
ing a composite electronic component according to another
exemplary embodiment of the present disclosure.

[0146] Referring to FIG. 8, a composite electronic compo-
nent 100' according to another exemplary embodiment of the
present disclosure may include a composite body 130' includ-
ing a combination of a capacitor 110' formed of a ceramic
body including a plurality of dielectric layers and first and
second internal electrodes disposed to face one another with
the dielectric layers interposed therebetween, the first internal
electrodes respectively having a lead out portion exposed to a
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first lateral surface and the second internal electrodes respec-
tively having a lead out portion exposed to a second lateral
surface, and an inductor 120' formed of a magnetic body
including a coil unit; a first external electrode 153' formed on
the first lateral surface of the ceramic body and electrically
connected to the first internal electrodes, a second external
electrode 153'c formed on the second lateral surface of the
ceramic body and electrically connected to the first internal
electrodes, and first and second dummy electrodes 151'a and
152'a formed on the first and second end surfaces of the
ceramic body; and third and fourth external electrodes 151'6
and 152'6 formed on first and second end surfaces of the
magnetic body and connected to the coil unit, wherein the
inductor 120" is disposed on the top of the capacitor 110', and
the composite body 130' may include an input terminal 151'
formed of a combination of the first dummy electrode 151'a
and the third external electrode 151'b, an output terminal 152"
including a first output terminal formed of a combination of
the second dummy electrode 152'a and the fourth external
electrode 152'5 and a second output terminal formed of the
second external electrode 152'c, and a ground terminal 153'
formed of the first external electrode 153"

[0147] The magnetic body may be configured by laminat-
ing a plurality of magnetic layers respectively having a con-
ductive pattern thereon.

[0148] The inductor 120" may be a thin film type inductor in
which the magnetic body includes an insulating substrate and
a coil formed on at least one surface of the insulating sub-
strate.

[0149] Themagnetic core may include a core and a winding
coil wound around the core.

[0150]

[0151] The capacitor 110" and the inductor 120' may be
connected by a conductive adhesive.

[0152] The capacitor 110" may include the first external
electrode 153' formed on the first lateral surface of the
ceramic body and electrically connected to the first internal,
the second external electrode 152'c formed on the second
lateral surface and electrically connected to the second inter-
nal electrode, and the first and second dummy electrodes
151'a and 152'a formed on the first and second end surfaces of
the ceramic body.

[0153] The first external electrode 153' is formed on the
first lateral surface of the ceramic body and may extend to
upper and lower surfaces of the ceramic body so as to be
formed.

[0154] Thesecond external electrode 152'c is formed on the
second lateral surface of the ceramic body and may extend to
the upper and lower surfaces of the ceramic body so as to be
formed.

[0155] The first and second dummy electrodes 151'a and
152'a are formed on the first and second end surfaces of the
ceramic body and may extend to upper and lower surfaces and
first and second lateral surfaces of the ceramic body so as to
be formed.

[0156] Namely, the capacitor 110" included in the compos-
ite electronic component 100' according to another exem-
plary embodiment of the present disclosure may be a 4-ter-
mianl capacitor including the first external electrode 153', the
second external electrode 152'c, and the first and second
dummy electrodes 151'a and 152'a.

The inductor 120" may be a power inductor.
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[0157] Also, the inductor 120 may include the third and
fourth external electrode 151'b and 152'b formed on the first
and second end surfaces of the magnetic body and connected
to the coil unit.

[0158] The third and fourth external electrode 151'6 and
152'b are formed on the first and second end surfaces of the
magnetic body and may extend to the upper and lower sur-
faces and first and second lateral surfaces of the magnetic
body so as to be formed.

[0159] The first dummy electrode 151'a of the capacitor
and the third external electrode 151'b of the inductor 120" may
be combined to form the input terminal 151" of the composite
electronic component 100'.

[0160] Also, the second dummy electrode 152'a of the
capacitor 110" and the fourth external electrode 1524' of the
inductor 120' may be combined to form the first output ter-
minal of the composite electronic component 100", and the
second external electrode 152'¢ of the capacitor 110' forms
the second output terminal of the composite electronic com-
ponent 100", thus forming the output terminal 152" including
the first output terminal and the second output terminal.
[0161] Meanwhile, the first external electrode 153" of the
capacitor 110' may form the ground terminal 153' of the
composite electronic component 100",

[0162] The first dummy electrode 151'a of the capacitor
110" and the third external electrode 151'5 of the inductor 120’
may be combined by a conductive adhesive, but the present
disclosure is not limited thereto.

[0163] Also, the second dummy electrode 152'a of the
capacitor 110" and the fourth external electrode 152'5 of the
inductor 120" may be combined by a conductive adhesive, but
the present disclosure is not limited thereto.

[0164] Descriptions of characteristics of the composite
electronic component 100" according to present exemplary
embodiment identical to those of the composite electronic
component 100 according to the former exemplary embodi-
ment of the present disclosure will be omitted in order to
avoid redundancy.

[0165] FIG. 9 is a view illustrating a driving power supply
system supplying driving power through a battery and a
power management unit to a predetermined terminal requir-
ing driving power according to an exemplary embodiment of
the present disclosure.

[0166] Referring to FIG. 9, the driving power supply sys-
tem may include a battery 300, a first power smoothing unit
400, a power management unit 500 (or power management
integrated circuit (PMIC), and a second power smoothing
unit 600.

[0167] The battery 300 may supply power to the power
management unit 500. Here, power supplied by the battery
300 to the power management unit 500 is defined as first
power.

[0168] The first power smoothing unit 400 may smooth the
first power V1 and supply the smoothed first power to the
power management unit 500. In detail, the first power
smoothing unit 400 may include a capacitor C1 formed
between connection terminals of the battery 300 and the
power management unit 500 and a ground. The capacitor C1
may reduce noise included in the first power.

[0169] Also, the capacitor C1 may charge electric charges.
In a case in which the power management unit 500 instanta-
neously consumes a high current, the capacitor C1 may dis-
charge charged electric charges to suppress voltage fluctua-
tions of the power management unit 500.
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[0170] The capacitor C1 may be a capacitor having high
capacitance and including 300 or more dielectric layers.
[0171] The power management unit 500 serves to convert
power introduced to an electronic device into a form fitting
the electronic device, and distribute, charge, and control
power. Thus, in general, the power management unit 500 may
include a DC/DC converter.

[0172] Also, the power management unit 500 may be
implemented as a power management integrated circuit
(PMIC).

[0173] The power management unit 500 may convert the
first power V1 into second power V2. The second power V2
may be power requested by an active element such as an IC,
orthelike, that is connected to an output terminal of the power
management unit 500 to receive driving power.

[0174] The second power smoothing unit 600 may smooth
the second power V2 and deliver the smoothed second power
to an output terminal Vdd. An active element such as IC, or the
like, that is provided with driving power from the power
management unit 500 may be connected to the output termi-
nal Vdd.

[0175] In detail, the second power smoothing unit 600 may
include an inductor [.1 connected in series between the power
management unit 500 and the output terminal Vdd. Also, the
second power smoothing unit 600 may include a capacitor C2
formed between connection terminals of the power manage-
ment unit 500 and the output terminal Vdd and a ground.
[0176] The second power smoothing unit 600 may reduce
noise included in the second power V2.

[0177] Also, the second power smoothing unit 600 may
stably supply power to the output terminal Vdd.

[0178] Theinductor .1 may be a power inductor applicable
to a high current.

[0179] The power inductor may be an efficient inductor
whose inductance is changed less than that of a general induc-
tor when a DC is applied thereto. Namely, the power inductor
may be considered an inductor having even DC bias charac-
teristics (a change in inductance when a DC is applied) in
addition to a function of a general inductor.

[0180] Also, the capacitor C2 may be a capacitor having
high capacitance.

[0181] FIG. 10 is a view illustrating a layout pattern of the
driving power supply system.

[0182] Referring to FIG. 10, a layout pattern of the power
management unit 500, the power inductor L1, and the second
capacitor C2 may be recognized.

[0183] In general, the power management unit 500 (or
PMIC) may have a few to tens of DC/DC converters. Also, in
order to implement functions of the DC/DC converters, each
of'the DC/DC converters requires a power inductor and a high
capacity capacitor (i.e., a capacitor having high capacitance).
[0184] Referring to FIG. 10, the power management unit
500 may include predetermined terminals N1 and N2. The
power management unit 500 may receive power from the
battery and convert the power by using the DC/DC convert-
ers. Also, the power management unit 500 may supply con-
verted power through the first terminal N1. The second ter-
minal N2 may be a ground terminal.

[0185] Here, the first power inductor [.1 and the second
capacitor C2 may receive power from the first terminal N1,
smooth the received power, and supply driving power through
the third terminal N3, thus performing the function of the
second power smoothing unit.
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[0186] Fourthto sixth terminals N4 to N6 illustrated in FIG.
10 perform functions identical to those of the first to third
terminals N1 to N3, so detailed descriptions thereof will be
omitted.

[0187] To be considered important in designing a pattern of
the driving power supply system is that the power manage-
ment unit, the power inductor, and the high capacity capacitor
need to be disposed as close as possible. Also, wiring of a
power line needs to be designed to be short and thick.
[0188] This is due to the fact that a component layout area
may be reduced and noise generation may be suppressed
when such requirements are met.

[0189] In acasein which the number of output terminals of
the power management unit 500 is small, there is no problem
in disposing the power inductor and the high capacity capaci-
tor to be close. However, if several outputs of the power
management unit 500 are to be used, the power inductor and
the high capacity capacitor may not be properly disposed due
to component compactness. Also, the power inductor and the
high capacity capacitor may be disposed in a non-optimized
state according to priority of power.

[0190] For example, since the power inductor and the high
capacity capacitor have a large size, a power line and a signal
line may inevitably be lengthened when elements are actually
disposed.

[0191] In a state in which the power inductor and the high
capacity capacitor are disposed in a non-optimized state,
intervals between respective elements and power lines are
lengthened, generating noise which may negatively affect the
power supply system.

[0192] FIG. 11 is a circuit diagram of a composite elec-
tronic component according to an exemplary embodiment of
the present disclosure.

[0193] Referring to FIG. 11, a composite electronic com-
ponent 700 may include an input terminal A, a power smooth-
ing unit, an output terminal B, and a ground terminal C.
[0194] The power smoothing unit may include a power
inductor L1 and a second capacitor C2.

[0195] The composite electronic component 700 may be an
element serving as the second power smoothing unit as
described above.

[0196] The input terminal A may receive power which has
been converted by the power management unit 500.

[0197] The power smoothing unit may smooth power
received from the input terminal A.

[0198] The output terminal B may supply smoothed power
to the output terminal Vdd.

[0199] The ground terminal C may connect the power
smoothing unit to a ground.

[0200] Meanwhile, the power smoothing unit includes the
power inductor [.1 connected between the input terminal A
and the output terminal B and the second capacitor C2 con-
nected between the ground terminal C and the output terminal
B.

[0201] Referring to FIG. 11, since the power inductor [.1
and the second capacitor C2 share the output terminal B, a
space between the power inductor [.1 and the capacitor C2
may be reduced.

[0202] In this manner, in the composite electronic compo-
nent 700, the power inductor and the high capacity capacitor
provided in an output power terminal of the power manage-
ment unit 500 are implemented as a single component. Thus,
the composite electronic component 700 has enhanced ele-
ment integration.
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[0203] FIG. 12 is a view illustrating a layout pattern of a
driving power supply system employing a composite elec-
tronic component according to an exemplary embodiment of
the present disclosure.

[0204] Referring to FIG. 12, it can be seen that the second
capacitor C2 and the power inductor L1 illustrated in FIG. 10
are replaced with a composite electronic component accord-
ing to the exemplary embodiment of the present disclosure.
[0205] As discussed above, the composite electronic com-
ponent may serve as the second power smoothing unit.
[0206] Also, by replacing the second capacitor C1 and the
power inductor L1 with the composite electronic component
according to the exemplary embodiment of the present dis-
closure, a length of wiring may be minimized. Also, since the
number of disposed elements is reduced, an optimal element
layout may be accomplished.

[0207] Namely, according to the exemplary embodiment of
the present disclosure, the power management unit, the power
inductor, and the high capacity capacitor may be disposed as
close as possible, and since wirings of power lines are
designed to be short and thick, noise may be reduced.
[0208] Meanwhile, electronic device manufacturers have
strived to reduce a size of PCBs provided in electronic devices
to meet consumer demand. Thus, it is required to enhance a
degree of integration of ICs mounted on PCBs. In the exem-
plary embodiment of the present disclosure, since a plurality
of'elements are combined as a single composite component,
like the composite electronic component, such demand may
be satisfied.

[0209] Also, according to the exemplary embodiment of
the present disclosure, since two components (second capaci-
tor and power inductor) are implemented as a single compos-
ite electronic component, a PCB mounting area may be
reduced. According to the exemplary embodiment of the
present disclosure, a mounting area may be reduced by
approximately 10% to 30% over an existing layout pattern.
[0210] Also, according to the exemplary embodiment of
the present disclosure, the power management unit 500 may
supply power to an IC to receive driving power, by a shortest
wiring.

[0211] Board Having Multilayer Ceramic Capacitor
Mounted Thereon

[0212] FIG. 13 is a perspective view illustrating the com-
posite electronic component of FIG. 1 mounted on a printed
circuit board (PCB).

[0213] FIG. 14 is a plan view of the composite electronic
component of FIG. 13;

[0214] FIG. 15 is a plan view of the composite electronic
component according to another embodiment of FIG. 13.
[0215] FIG. 16 is a plan view of the composite electronic
component according to another embodiment of FIG. 13.
[0216] Referring to FIGS. 13 and 14, a mounting board 200
of' a composite electronic component 100 according to the
present exemplary embodiment includes a printed circuit
board (PCB) 210 on which the composite electronic compo-
nent 100 is mounted, and three or more electrode pads 221,
222, and 223 formed on an upper surface of the PCB 210.
[0217] The electrode pads 221, 222, and 223 may be
formed as first to third electrode pads 221, 222, and 223
connected to an input terminal 151, an output terminal 152,
and a ground terminal 153 of the composite electronic com-
ponent 100, respectively.

[0218] Here, in a state in which the input terminal 151, the
output terminal 152, and the ground terminal 153 of the
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composite electronic component 100 are positioned to be in
contact with the first to third electrode pads 221,222, and 223,
the composite electronic component 100 may be electrically
connected to the PCB 210 by solder 230.

[0219] In particular, referring to FIGS. 13 and 14, the out-
put terminal 152 may include a first output terminal 152 and
second output terminals 1525 and 152¢, and the second elec-
trode pad 222 in contact therewith may have an ‘L.’ shape.
[0220] Ina state in which the composite electronic compo-
nent 100 is mounted on the PCB 210, when a voltage is
applied thereto, acoustic noise may be generated.

[0221] Inthis case, a size of the first to third electrode pads
221,222, and 223 may be an indicator determining an amount
of the solder 230 connecting the input terminal 151, the
output terminal 152, and the ground terminal 153 of the
composite electronic component 100 to the first to third elec-
trode pads 221, 222, and 223, and magnitude of the acoustic
noise may be adjusted by an amount of the solder 230.
[0222] With the composite electronic component 100
mounted on the PCB 210, when voltages having different
polarities are applied to the input terminal 151, the output
terminal 152, and the ground terminal 153 formed on both
end surfaces and both lateral surfaces of the composite elec-
tronic component 100, the ceramic body may expand and
contract in the thickness direction due to inverse piezoelectric
effect and both lateral surfaces of the input terminal 151 and
the output terminal 152 contact and expand due to the Poisson
effect, on the contrary to the expansion and contraction of the
ceramic body in the thickness direction.

[0223] Here, since the composite electronic component
100 according to the present exemplary embodiment is con-
figured such that the capacitor is formed on the inductor,
when the composite electronic component 100 is mounted on
a board, transmission of vibrations of the capacitor due to
inverse piezoelectricity thereof to the board may be reduced,
reducing acoustic noise.

[0224] Referring to FIG. 15, in another exemplary embodi-
ment of the present disclosure, first to third electrode pads
221", 222", and 223' may be provided to be connected to the
input terminal 151, the output terminal 152, and the ground
terminal 153 of the composite electronic component 100.
[0225] According to another exemplary embodiment of the
present disclosure, the second electrode pad 222' may be
disposed to be symmetrical to the second electrode pad 222 of
the composite electronic component 100 according to the
exemplary embodiment of the present disclosure as described
above.

[0226] Meanwhile, referring to FIG. 16, in another exem-
plary embodiment of the present disclosure, a first electrode
pad 221" may be connected to the input terminal 151 of the
composite electronic component 100, a second electrode pad
222" may be connected to the first output terminal 152a ofthe
composite electronic component 100, a third electrode pad
223" may be connected to the second output terminals 1525
and 152¢, and a fourth electrode pad 224" may be connected
to the ground terminal 153.

[0227] The second electrode pad 222" and the third elec-
trode pads 223" may be connected by a via 240, but the
present disclosure is not limited thereto.

[0228] As set forth above, according to exemplary embodi-
ments of the present disclosure, a composite electronic com-
ponent capable of reducing an area for mounting components
in a driving power supply system may be provided.
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[0229] Also, a composite electronic component capable of
suppressing generation of noise in a driving power supply
system may be provided.

[0230] In addition, in the composite electronic component,
since the capacitor is disposed on the top of the inductor,
transmission of vibrations of the capacitor due to inverse
piezoelectricity thereof when the composite electronic com-
ponent is mounted on a board may be reduced, thus reducing
acoustic noise.

[0231] Moreover, since the bonding unit of the inductor and
the capacitor is a conductive resin layer, damage such as
cracks of the capacitor due to mechanical stress such as ther-
mal shock, or the like, may be prevented.

[0232] While exemplary embodiments have been shown
and described above, it will be apparent to those skilled in the
art that modifications and variations could be made without
departing from the spirit and scope of the present disclosure
as defined by the appended claims.

What is claimed is:

1. A composite electronic component, comprising:

a composite body including a combination of a capacitor
having a ceramic body and an inductor having a mag-
netic body with a coil unit, the ceramic body including a
plurality of dielectric layers and first and second internal
electrodes disposed to face one another with the dielec-
tric layers interposed therebetween, the first internal
electrodes respectively having a lead out portion
exposed to a first lateral surface and the second internal
electrodes respectively having a lead out portion
exposed to a second lateral surface;

a first external electrode disposed on the first lateral surface
of the ceramic body and electrically connected to the
first internal electrodes and a second external electrode
disposed on the second lateral surface of the ceramic
body and electrically connected to the second internal
electrodes;

third and fourth external electrodes disposed on first and
second end surfaces of the magnetic body and connected
to the coil unit, and first and second dummy electrodes
disposed on first and second end surfaces of the mag-
netic body;

wherein the capacitor is disposed on the top of the inductor,
and the composite body includes an input terminal hav-
ing the third external electrode, output terminals includ-
ing a first output terminal having the fourth external
electrode and a second output terminal having the sec-
ond dummy electrode and the second external electrode,
and a ground terminal having the first dummy electrode
and the first external electrode.

2. The composite electronic component of claim 1,
wherein the magnetic body is configured by laminating a
plurality of magnetic layers respectively having a conductive
pattern formed thereon, and the conductive patterns consti-
tutes the coil unit.

3. The composite electronic component of claim 1,
wherein the inductor is a thin film type inductor in which the
magnetic body includes an insulating layer and a coil formed
on at least one surface of the insulating substrate.

4. The composite electronic component of claim 1,
wherein the magnetic body includes a core and a winding coil
wound around the core.

5. The composite electronic component of claim 1,
wherein the inductor is a power inductor.
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6. The composite electronic component of claim 1,
wherein the capacitor and the inductor are connected by a
conductive adhesive.

7. A composite electronic component comprising:

a composite body including a combination of a capacitor
formed of a ceramic body including a plurality of dielec-
tric layers and first and second internal electrodes dis-
posed to face one another with the dielectric layers inter-
posed therebetween, the first internal -electrodes
respectively having a lead out portion exposed to a first
lateral surface and the second internal electrodes respec-
tively having a lead out portion exposed to a second
lateral surface, and an inductor formed of a magnetic
body including a coil unit;

a first external electrode formed on the first lateral surface
of the ceramic body and electrically connected to the
first internal electrodes, a second external electrode
formed on the second lateral surface of the ceramic body
and electrically connected to the second internal elec-
trodes, and first and second dummy electrodes formed
onfirstand second end surfaces ofthe ceramic body; and

third and fourth external electrodes formed on the first and
second end surfaces of the magnetic body and connected
to the coil unit,

wherein the inductor is disposed on the top of the capacitor,
and the composite body includes an input terminal
formed of a combination of the first dummy electrode
and the third external electrode, output terminals includ-
ing a first output terminal formed of a combination of the
second dummy electrode and the fourth external elec-
trode and a second output terminal formed of the second
external electrode, and a ground terminal formed of the
first external electrode.

8. The composite electronic component of claim 7,
wherein the magnetic body is configured by laminating a
plurality of magnetic layers respectively having a conductive
pattern formed thereon, and the conductive patterns consti-
tutes the coil unit.

9. The composite electronic component of claim 7,
wherein the inductor is a thin film type inductor in which the
magnetic body includes an insulating layer and a coil formed
on at least one surface of the insulating substrate.

10. The composite electronic component of claim 7,
wherein the magnetic body includes a core and a winding coil
wound around the core.

11. The composite electronic component of claim 7,
wherein the inductor is a power inductor.

12. The composite electronic component of claim 7,
wherein the capacitor and the inductor are connected by a
conductive adhesive.

13. A composite electronic component comprising:

an input terminal receiving converted power from a power
management unit;
power smoothing unit including a composite body
smoothing power and including a combination of a
capacitor formed of a ceramic body including a plurality
of dielectric layers and internal electrodes, the internal
electrodes being disposed to face one another with the
dielectric layers interposed therebetween, and an induc-
tor formed of a magnetic body including a coil unit;

an output terminal supplying smoothed power; and

a ground terminal for grounding.

14. The composite electronic component of claim 13,
wherein the input terminal is formed on a first end surface of

a
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the composite body, the output terminal includes a first output
terminal formed on a second end surface of the composite
body and a second output terminal formed on a second lateral
surface of the composite body and is connected to the coil unit
of'the inductor and second internal electrodes of the capacitor,
and the ground terminal is formed on a first lateral surface of
the composite body and connected to first internal electrodes
of the capacitor.

15. The composite electronic component of claim 13,
wherein the internal electrodes include first internal elec-
trodes respectively having a lead out portion exposed to the
first lateral surface of the composite body and second internal
electrodes respectively having a lead out portion exposed to
the second lateral surface.

16. The composite electronic component of claim 13,
wherein the capacitor is disposed on the top of the inductor,
the input terminal is formed on a first end surface of the
magnetic body and formed of a third external electrode con-
nected to the coil unit, the output terminal includes a first
output terminal formed of a fourth external electrode con-
nected to the coil unit and a second output terminal formed of
a combination of a second external electrode formed on a
second lateral surface of the ceramic body and electrically
connected to the second internal electrodes and a second
dummy electrode formed on a second lateral surface of the
magnetic body, and the ground terminal is formed of a com-
bination of a first external electrode formed on a first lateral
surface of the ceramic body and electrically connected to the
first internal electrodes and the first dummy electrode formed
on a first lateral surface of the magnetic body.

17. The composite electronic component of claim 13,
wherein the inductor is disposed on the top of the capacitor,
the input terminal is formed of a first dummy electrode
formed on a first end surface of the ceramic body and a third
external electrode formed on the first end surface of the mag-
netic body and connected to the coil unit, the output terminal
includes a first output terminal formed of a combination of a
second dummy electrode formed on a second end surface of
the ceramic body and a fourth external electrode formed on a
second end surface of the magnetic body and connected to the
coil unit and a second output terminal formed of a second
external electrode formed on the second lateral surface of the
ceramic body and electrically connected to the second inter-
nal electrodes, and the ground terminal is formed of a first
external electrode formed on the first lateral surface of the
ceramic body and electrically connected to the first internal
electrodes.

18. A board having a composite electronic component
mounted thereon, the board comprising:

a printed circuit board (PCB) having three or more elec-

trode pads formed on an upper surface thereof;

the composite electronic component according to claim 1,

installed on the PCB; and

solder connecting the electrode pads and the composite
electronic component.

19. A board having a composite electronic component

mounted thereon, the board comprising:

a printed circuit board (PCB) having three or more elec-
trode pads formed on an upper surface thereof;

the composite electronic component according to claim 8,
installed on the PCB; and

solder connecting the electrode pads and the composite
electronic component.
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20. A board having a composite electronic component
mounted thereon, the board comprising:

a printed circuit board (PCB) having three or more elec-
trode pads formed on an upper surface thereof;

the composite electronic component according to claim 13,
installed on the PCB; and

solder connecting the electrode pads and the composite
electronic component.

#* #* #* #* #*
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