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There is provided a multilayer ceramic capacitor including: a 
ceramic body; first and second internal electrodes provided 
within the ceramic body and including lead-out portions 
exposed to a first Surface of the ceramic body and having an 
overlapping area, the overlapping area being exposed to the 
first surface of the ceramic body; external electrodes formed 
on the first surface of the ceramic body and connected to the 
respective lead-out portions; and an insulation layer formed 
on the first surface of the ceramic body and on third and fourth 
surfaces thereof connected to the first surface, wherein the 
lead-out portions have a predetermined interval from the third 
or fourth surface of the ceramic body. 
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MULTILAYER CERAMIC CAPACTOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of U.S. application 
Ser. No. 13/421, 450 filed on Mar. 15, 2012, which claims the 
priority of Korean Patent Application No. 10-2011-0088996 
filed on Sep. 2, 2011, in the Korean Intellectual Property 
Office, the disclosure of which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a multilayer ceramic 
capacitor, and more particularly, to a multilayer ceramic 
capacitor having excellent capacitance and low equivalent 
series inductance (ESL). 
0004 2. Description of the Related Art 
0005 Generally, electronic components using a ceramic 
material. Such as a capacitor, an inductor, a piezoelectric 
element, a varistor, or a thermistor, or the like, include a 
ceramic body formed of a ceramic material, internal elec 
trodes formed within the ceramic body, and external elec 
trodes mounted on Surfaces of the ceramic body so as to be 
connected to the internal electrodes. 

0006 Among ceramic electronic components, a multi 
layer ceramic capacitor (MLCC) includes a plurality of lami 
nated dielectric layers, internal electrodes disposed to face 
each other, in which each pair of internal electrodes has one of 
the dielectric layers disposed therebetween, and external 
electrodes electrically connected to the internal electrodes. 
0007. The multilayer ceramic capacitor provides the 
advantages of compactness, high capacitance, and ease of 
mounting, so it is therefore used extensively in mobile com 
munications devices such as notebook computers, personal 
digital assistances (PDAs), and cellular phones. 
0008 Recently, as electronic products have been minia 
turized and have become multi-functionalized, chip compo 
nents have also tended to have been miniaturized and multi 
functionalized. Accordingly, there is a need to miniaturize the 
multilayer ceramic capacitor and increase the capacitance 
thereof. 

0009. In addition, the multilayer ceramic capacitor has 
been usefully used as a bypass capacitor disposed in a large 
scale integration (LSI) power Supply circuit. The multilayer 
ceramic capacity needs to have the capability to effectively 
remove high frequency noise in order to serve as a bypass 
capacitor. This demand has been further increased in accor 
dance with the trend toward electronic devices having high 
frequencies. The multilayer ceramic capacitor used as the 
bypass capacitor may be electrically connected to a mounting 
pad on a circuit board through soldering, and the mounting 
pad may be connected to other external circuits through wir 
ing patterns on, or conductive vias in, the circuit board. 
0010. The multilayer ceramic capacitor has equivalent 
series resistance (ESR) and equivalent series inductance 
(ESL) components in addition to a capacitance component. 
These ESR and ESL components may hinder a function of the 
bypass capacitor. Particularly, ESL increases capacitorinduc 
tance at high frequencies to thereby hinder high frequency 
noise removal characteristics. 
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SUMMARY OF THE INVENTION 

0011. An aspect of the present invention provides a mul 
tilayer ceramic capacitor having excellent capacitance and 
low equivalent series inductance (ESL). 
0012. According to an aspect of the present invention, 
there is provided a multilayer ceramic capacitor including: a 
ceramic body; first and second internal electrodes provided 
within the ceramic body and including lead-out portions 
exposed to a first Surface of the ceramic body and having an 
overlapping area, the overlapping area being exposed to the 
first surface of the ceramic body; external electrodes formed 
on the first surface of the ceramic body and connected to the 
respective lead-out portions; and an insulation layer formed 
on the first surface of the ceramic body and on third and fourth 
surfaces thereof connected to the first surface, wherein the 
lead-out portions have a predetermined interval from the third 
or fourth surface of the ceramic body. 
0013 The first internal electrode may include first and 
second lead-out portions exposed to the first surface of the 
ceramic body while having a predetermined interval therebe 
tween. The first lead-out portion may have a predetermined 
interval from the third surface of the ceramic body, and the 
second lead-out portion may have a predetermined interval 
from the fourth surface of the ceramic body. 
0014. The second internal electrode may include a first 
lead-out portion having a predetermined interval from the 
third and fourth surface of the ceramic body. 
0015 The first and second internal electrodes may have 
ends exposed to the third and fourth surfaces of the ceramic 
body. 
0016. The first and second internal electrodes may be dis 
posed perpendicularly to a mounting Surface of the ceramic 
body. 
0017. The insulation layer may be formed of a ceramic 
slurry. 
0018. The external electrodes may be connected to por 
tions of the lead-out portions of the first and second internal 
electrodes that are not overlapped with each other. 
0019. The insulation layer formed on the first surface of 
the ceramic body may entirely cover the overlapping area of 
the lead-out portions of the first and second internal elec 
trodes. 
0020. The insulation layer formed on the third or fourth 
surface of the ceramic body may be connected to a dielectric 
layer exposed to the third or fourth surface of the ceramic 
body. 
0021. The insulation layer formed on the first surface of 
the ceramic body may have a height lower than those of the 
first and second external electrodes measured from the first 
surface of the ceramic body. 
0022. The first and second internal electrodes may include 
lead-out portions exposed to a second Surface of the ceramic 
body opposed to the first surface. 
0023 The first internal electrode may include third and 
fourth lead-out portions exposed to the second surface of the 
ceramic body while having a predetermined interval therebe 
tween. The third lead-out portion may have a predetermined 
interval from the third surface of the ceramic body, and the 
fourth lead-out portion may have a predetermined interval 
from the fourth surface of the ceramic body. 
0024. The second internal electrode may include a second 
lead-out portion exposed to the second Surface of the ceramic 
body and having a predetermined interval from the third and 
fourth surfaces of the ceramic body. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0025. The above and other aspects, features and other 
advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 
0026 FIG. 1 is a schematic perspective view showing a 
multilayer ceramic capacitor according to an embodiment of 
the present invention; 
0027 FIG. 2 is cross-sectional views showing a structure 
of internal electrodes of the multilayer ceramic capacitor 
shown in FIG. 1; 
0028 FIG. 3 is a schematic top plan view showing a por 
tion of a process of manufacturing the multilayer ceramic 
capacitor shown in FIG. 1; 
0029 FIG. 4 is cross-sectional views taken along line A-A 
of FIG. 1; 
0030 FIG. 5 is a cross-sectional view showing a multi 
layer ceramic capacitor according to another embodiment of 
the present invention; 
0031 FIG. 6 is a schematic perspective view showing a 
multilayer ceramic capacitor according to another embodi 
ment of the present invention; 
0032 FIG. 7 is cross-sectional views showing a structure 
of internal electrodes of the multilayer ceramic capacitor 
shown in FIG. 6; 
0033 FIG. 8 is a schematic top plan view showing a por 
tion of a process of manufacturing the multilayer ceramic 
capacitor shown in FIG. 6; and 
0034 FIG. 9 is cross-sectional views of the multilayer 
ceramic capacitor shown in FIG. 6. 

DETAILED DESCRIPTION OF THE INVENTION 

0035 Embodiments of the present invention will now be 
described in detail with reference to the accompanying draw 
ings. The invention may, however, be embodied in many 
different forms and should not be construed as being limited 
to the embodiments set forth herein. Rather, these embodi 
ments are provided so that this disclosure will be thorough 
and complete, and will fully convey the scope of the invention 
to those skilled in the art. 
0036. 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. 
0037 FIG. 1 is a schematic perspective view showing a 
multilayer ceramic capacitor according to an embodiment of 
the present invention; and FIG. 2 is cross-sectional views 
showing a structure of internal electrodes of the multilayer 
ceramic capacitor shown in FIG. 1. FIG. 3 is a schematic top 
plan view showingaportion of a process of manufacturing the 
multilayer ceramic capacitor shown in FIG.1. FIG. 4 is cross 
sectional views taken along line A-A of FIG. 1. 
0038. The multilayer ceramic capacitor according to the 
present embodiment may be a three-terminal vertically lami 
nated or vertical multilayer capacitor. Here, “vertically lami 
nated or vertical multilayer capacitor” means that internal 
electrodes laminated within a capacitor are disposed perpen 
dicularly to a mounting Surface of a circuit board, and “three 
terminal” means that three terminals are connected to the 
circuit board as the capacitor terminals. 
0039 Referring to FIGS. 1 through 4, the multilayer 
ceramic capacitor according to the present embodiment may 
include a ceramic body 110; internal electrodes 121 and 122 
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formed within the ceramic body; and insulation layers 141 to 
144 and external electrodes 131 to 133 formed on one surface 
of the ceramic body. 
0040. According to the present embodiment, the ceramic 
body 110 may have first and second Surfaces 1 and 2 opposing 
each other, and third to sixth surfaces 3 to 6 connecting the 
first and second surfaces 1 and 2 to each other. The shape of 
the ceramic body 110 is not particularly limited but may be a 
rectangular parallelepiped having the first to sixth surfaces, as 
shown. According to the embodiment of the present inven 
tion, the third and fourth Surfaces 3 and 4 may oppose each 
other, and the fifth and sixth surfaces 5 and 6 may oppose each 
other. According to the embodiment of the present invention, 
the first Surface 1 of the ceramic body may be amounting 
Surface disposed on a mounting area of a circuit board. 
0041 According to the embodiment of the present inven 
tion, an x-direction refers to a direction in which first and 
second external electrodes, having a predetermined interval 
therebetween, are formed; a y-direction refers to a direction in 
which the internal electrodes, having dielectric layers ther 
ebetween, are laminated; and a Z-direction refers to a direc 
tion in which the internal electrodes are mounted on the 
circuit board. 

0042. According to the embodiment of the present inven 
tion, the ceramic body 110 may be formed by laminating a 
plurality of dielectric layers 111. The plurality of dielectric 
layers 111 configuring the ceramic body 110 may be in a 
sintered State and may be integrated Such that boundaries 
therebetween may not be readily apparent. 
0043. The dielectric layer 111 may be formed by firing a 
ceramic green sheet containing a ceramic powder, an organic 
Solvent, and an organic binder. Here, the ceramic powder may 
have a high dielectric constant, and a barium titanate (Ba 
TiO) based material, a strontium titanate (SrTiO) based 
material, or the like, may be used therefor. However, the 
ceramic powder is not limited thereto. 
0044 According to the embodiment of the present inven 
tion, the ceramic body 110 may include the internal elec 
trodes formed therein. 

0045 FIG. 2 is cross-sectional views showing the dielec 
tric layer 111 configuring the ceramic body 110 and the 
internal electrodes 121 and 122 formed on the dielectric layer. 
According to the embodiment of the present invention, the 
first internal electrode 121 having a first polarity and the 
second internal electrode 122 having a second polarity may 
beformed as a pair and be disposed to face each other in the 
y-direction, having the dielectric layer 111 interposed ther 
ebetween. According to the embodiment of the present inven 
tion, the first and second internal electrodes 121 and 122 may 
be disposed perpendicularly to the mounting Surface, that is, 
the first Surface 1, of the multilayer ceramic capacitor. 
0046. In the embodiments of the present invention, first 
and second electrodes may have different polarities, and first 
and third electrodes may have the same polarity. 
0047 According to the embodiment of the present inven 
tion, the first and second internal electrodes may beformed of 
a conductive paste containing a conductive metal. The con 
ductive metal may be Ni, Cu, Pd, or an alloy thereof but is not 
limited thereto. 

0048. The internal electrode may be printed on a ceramic 
green sheet configuring the dielectric layer using a conductive 
paste through a printing method such as a screen printing 
method or a gravure printing method. The ceramic green 
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sheets having the internal electrodes printed thereon may be 
alternately laminated and fired to thereby form the ceramic 
body. 
0049 Referring to FIGS. 2 and 3, the first and second 
internal electrodes 121 and 122 may have respective lead-out 
portions 121a, 121b, and 122a so as to be connected to the 
external electrodes having different polarities, and the lead 
out portions 121a, 121b, and 122a may be exposed to the first 
surface 1 of the ceramic body. According to the embodiment 
of the present invention, the multilayer ceramic capacitor may 
be a vertically laminated or vertical multilayer capacitor, and 
the lead-out portions of the first and second internal elec 
trodes may be exposed to the same Surface of the ceramic 
body. 
0050. According to the embodiment of the present inven 

tion, the lead-out portion of the internal electrode is an area in 
which a conductor pattern forming the internal electrode has 
an increased width W to thereby be exposed to one surface of 
the ceramic body. 
0051. According to the present embodiment, the first inter 
nal electrode may have the two lead-out portions 121a and 
121b. The two lead-out portions 121a and 121b of the first 
internal electrode may have a predetermined interval therebe 
tween, and be exposed to the first surface of the ceramic body. 
0052 According to the embodiment of the present inven 

tion, the first lead-out portion 121a of the first internal elec 
trode may be exposed to the first surface while having a 
predetermined interval g1 from the third surface of the 
ceramic body, and the second lead-out portion 121b of the 
first internal electrode may be exposed to the first surface 
while having a predetermined interval g1 from the fourth 
surface thereof. 
0053 According to the present embodiment, the second 
internal electrode may have a single lead-out portion 122a. 
The first lead-out portion 122a of the second internal elec 
trode may be exposed to the first surface of the ceramic body 
while having predetermined intervals (g2) from the third and 
fourth surfaces of the ceramic body. 
0054) The two lead-out portions 121a and 121b of the first 
internal electrode may have respective overlapping areas with 
the lead-out portion 122a of the second internal electrode. 
According to the embodiment of the present invention, the 
two lead-out portions 121a and 121b of the first internal 
electrode and the lead-out portion 122a of the second internal 
electrode may be partially overlapped in the area exposed to 
the first surface of the ceramic body. A detailed description 
thereof will be described below. 
0055 According to the embodiment of the present inven 

tion, ends of the first and second internal electrodes may be 
exposed to the third and fourth surfaces of the ceramic body. 
The insulation layers are formed on the third and fourth 
surfaces of the ceramic body, whereby a short-circuit between 
the internal electrodes may be prevented. 
0056. According to the embodiment of the present inven 

tion, the first and second internal electrodes may be formed to 
have a margin portion on only the second Surface of the 
ceramic body and may be exposed to the third and fourth 
Surfaces thereof without a margin portion. In addition, the 
internal electrodes may be formed to have only the minimal 
intervals g1 and g2 in the first, third, and fourth Surfaces. In 
addition, the lead-out portions of the first and second internal 
electrodes may be partially overlapped with each other with 
respect to the first surface, such that the internal electrodes 
may be formed to have increased areas. Therefore, an over 
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lapping area between the first and second internal electrodes 
is increased, whereby a high capacitance multilayer ceramic 
capacitor may be realized. 
0057 Generally, the first and second internal electrodes 
form capacitance in an overlapping area, and the lead-out 
portions connected to the external electrodes having different 
polarities do not have an overlapping area. However, accord 
ing to the embodiment of the present invention, the lead-out 
portions of the first and second internal electrodes may have 
an overlapping area. 
0.058 FIG. 3 is a schematic top plan view showing a por 
tion of a process of manufacturing the multilayer ceramic 
capacitor shown in FIG. 1. 
0059 Referring to FIG. 3, internal electrode patterns 
121A and 122A are formed on a ceramic green sheet 111A in 
order to form the first and second internal electrodes. The 
ceramic green sheet may be fired to form the dielectric layer 
111 of FIG. 2. 

0060. The ceramic green sheets including the internal 
electrode patterns formed thereon are stacked and cut, 
whereby ceramic bodies may be manufactured as individual 
chip units. For process convenience, a single internal elec 
trode pattern may be formed, and a plurality of first and 
second internal electrodes as shown in FIG.2 may be formed 
by a process of cutting the internal electrode pattern. A cutting 
line is represented by a two point chained line in FIG.3. When 
the internal electrode pattern is cut along the cutting line, the 
internal electrode pattern 121A may become the first internal 
electrode, and the internal electrode pattern 122A may 
become the second internal electrode. Referring to FIG.3, the 
first and second internal electrode patterns 121A and 122A 
may be formed to have lead-out portions, and the lead-out 
portions may have the intervals g1 and g2 formed therebe 
tween. The cutting line of the first and second internal elec 
trode patterns may be positioned on the intervals g1 and g2. 
0061. In a case in which the cutting line is formed on the 
lead-out portions of the first and second internal electrode 
patterns, the lead-out portions of the first and second internal 
electrodes may not forman overlapping area as designed. The 
lead-out portions of the first and second internal electrodes 
may be short-circuited or may fail to be only partially over 
lapped with each other so as to be connected to the external 
electrodes having different polarities on an exposed Surface 
of the ceramic body. 
0062 However, according to the embodiment of the 
present invention, the intervals g1 and g2 are formed between 
the lead-out portions, whereby a margin of error of the cutting 
line of the first and second internal electrode patterns may be 
reduced. That is, when the cutting line is formed on the 
intervals gland g2, the first and second internal electrodes are 
not short-circuited or are not outside of a design range of the 
present embodiment, whereby cutting precision may be 
improved. 
0063 Referring to FIG. 4, the external electrodes may be 
formed on one Surface of the ceramic body so as to be con 
nected to the internal electrodes. More specifically, the first 
external electrode 131 may be formed to be connected to the 
first lead-out portion 121a of the first internal electrode 
exposed to the first surface of the ceramic body, and the third 
external electrode 133 may be formed to be connected to the 
second lead-out portion 121b of the first internal electrode 
exposed to the first surface of the ceramic body. In addition, 
the second external electrode 132 may be formed to be con 
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nected to the first lead-out portion 122a of the second internal 
electrode exposed to the first surface of the ceramic body. 
0064. The first external electrode 131 may be connected to 
a portion of the first lead-out portion 121a of the first internal 
electrode that does not overlap the first lead-out portion 122a 
of the second internal electrode. The third external electrode 
133 may be connected to a portion of the second lead-out 
portion 121b of the first internal electrode that does not over 
lap the first lead-out portion 122a of the second internal 
electrode. The second external electrode 132 may be con 
nected to a portion of the first lead-out portion 122a of the 
second internal electrode that does not overlap the first and 
second lead-out portions 121a and 121b of the first internal 
electrode. 
0065. In the right view of FIG. 4, the overlapping areas 
between the first and second lead-out portions 121a and 121b 
of the first internal electrode and the lead-out portion 122a of 
the second internal electrode are denoted by arrows, and the 
lead-out portion of the second internal electrode that does not 
overlap the lead-out portions of the first internal electrode is 
denoted by a dotted line. 
0066. According to the embodiment of the present inven 

tion, the lead-out portions of the first internal electrode and 
the lead-out portion of the second internal electrode may have 
the overlapping areas and be connected to the external elec 
trodes having different polarities. 
0067. According to the embodiment of the present inven 

tion, the insulation layers 141 to 144 may be formed on one 
surface of the ceramic body. More specifically, the first and 
second insulation layers 141 and 142 may be formed on the 
first surface of the ceramic body, and the third and fourth 
insulation layers 143 and 144 may be formed on the third and 
fourth surfaces thereof, respectively. 
0068. The first insulation layer 141 formed on the first 
surface of the ceramic body may be formed between the first 
and second external electrodes 131 and 132, and the second 
insulation layer 142 formed on the first surface of the ceramic 
body may be formed between the second and third external 
electrodes 132 and 133. The first and second insulation layers 
141 and 142 may be formed to cover the lead-out portions 
121a and 121b of the first internal electrode and the lead-out 
portion 122a of the second internal electrode that are exposed 
to the first surface. The first and second insulation layers 141 
and 142 may be formed to entirely cover the overlapping 
areas between the first and second lead-out portions and be 
formed to cover the exposed areas of the lead-out portions of 
the first internal electrode and the lead-out portion of the 
second internal electrode. 
0069. According to the embodiment of the present inven 

tion, as shown in FIG.3, the first and second insulation layers 
141 and 142 may be formed to completely cover the first 
surface of the ceramic body between the first and second 
external electrodes. 
0070. In addition, although not shown, according to the 
embodiment of the present invention, the first and second 
insulation layers 141 and 142 may beformed to cover only the 
overlapping areas between the lead-out portions 121a and 
121b of the first internal electrode and the lead-out portion 
122a of the second internal electrode while having predeter 
mined intervals from the first to third external electrodes 131 
to 133. 

0071. According to the embodiment of the present inven 
tion, the third and fourth insulation layers 143 and 144 may 
respectively beformed on the third and fourth surfaces of the 
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ceramic body to which the ends of the first and second internal 
electrodes 121 and 122 are exposed. 
0072 The third insulation layer 143 may be connected to 
a margin portion dielectric layer formed on the second Surface 
of the ceramic body. In addition, as shown in FIG. 2, the first 
lead-out portion 121a of the first internal electrode is formed 
to have a predetermined interval g1 from the third surface of 
the ceramic body, such that the dielectric layer is exposed to 
the third surface of the ceramic body. The third insulation 
layer 143 may be connected to the dielectric layer exposed to 
the third surface of the ceramic body. 
0073. The fourth insulation layer 144 may be connected to 
a margin portion dielectric layer formed on the second Surface 
of the ceramic body. In addition, as shown in FIG. 2, the 
second lead-out portion 121b of the first internal electrode is 
formed to have a predetermined interval g1 from the fourth 
surface of the ceramic body, such that the dielectric layer is 
exposed to the fourth surface of the ceramic body. The fourth 
insulation layer 144 may be connected to the dielectric layer 
exposed to the fourth surface of the ceramic body. 
0074 According to the embodiment of the present inven 
tion, the insulation layer may be formed of the same material 
as or similar material to a material of the dielectric layer. 
When the insulation layer is connected to the dielectric layer, 
adhesion strength between the insulation layer ad the ceramic 
body may be improved. 
0075 According to the embodiment of the present inven 
tion, the insulation layers 141 to 144 may be formed of a 
ceramic slurry. A position and a height of each insulation 
layer may be adjusted with reference to an amount and a 
shape of the ceramic slurry. The insulation layers 141 to 144 
may be formed by applying a ceramic slurry to the ceramic 
body formed by a firing process and then firing the ceramic 
slurry. 
0076 Alternatively, the insulation layer may beformed by 
forming a ceramic slurry for the insulation layer on the 
ceramic green sheet configuring the ceramic body and then 
firing the ceramic slurry together with the ceramic green 
sheet. 

0077. A method of forming the ceramic slurry is not par 
ticularly limited. For example, the ceramic slurry may be 
formed by spraying, applying with a roller, coating, attaching 
or the like. 

0078. According to the embodiment of the present inven 
tion, the insulation layers 141 to 144 cover the lead-out por 
tions 121a, 121b, and 122a and the ends of the first and 
second internal electrodes 121 and 122 that are exposed to 
one surface of the ceramic body, whereby a short-circuit 
between the internal electrodes may be prevented and an 
internal defect such as deterioration in humidity resistance 
characteristics, or the like, may be prevented. 
0079 According to the embodiment of the present inven 
tion, since even the lead-out portions of the first and second 
internal electrodes are overapped, capacitance of the multi 
layer ceramic capacitor may be increased. In addition, a dis 
tance between the first and second internal electrodes to 
which external polarities are applied may be relatively close, 
Such that a current loop may be shortened. Therefore, equiva 
lent series inductance (ESL) may be reduced. 
0080 FIG. 5 is a cross-sectional view showing a multi 
layer ceramic capacitor according to another embodiment of 
the present invention. Hereinafter, components different from 
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those of the above-mentioned embodiments may mainly be 
described and a detailed description of the same components 
will be omitted. 
I0081 Referring to FIG. 5, first to third external electrodes 
131 to 133 may beformed on a first surface of a ceramic body, 
similar to FIG. 4. In addition, first and second insulation 
layers 141 and 142 may be formed on the first surface of the 
ceramic body, a third insulation layer 143 may be formed on 
a third surface thereof, and a fourth insulation layer 144 may 
be formed on a fourth surface thereof. 
0082. According to the embodiment of the present inven 

tion, the first insulation layer 141 may be formed between the 
first and second external electrodes 131 and 132, and the 
second insulation layer 142 may be formed between the sec 
ond and third external electrodes 132 and 133. 
0083. According to the embodiment of the present inven 

tion, the first and second insulation layers 141 and 142 may 
have a height h2 lower than a height hl of the first to third 
external electrode 131 to 133. The heights of the insulation 
layers and the external electrodes may be measured based on 
the first surface. 
0084. According to the embodiment of the present inven 

tion, the heights of the first and second insulation layers 141 
and 142 are lower than those of the first to third external 
electrodes, such that the multilayer ceramic capacitor may be 
more stably mounted on the circuit board. 
0085. In addition, although not shown, the first and second 
insulation layers may have different heights. 
I0086 According to the embodiment of the present inven 
tion, the third or fourth insulation layer 143 or 144 may have 
a thickness D2 greater than a thickness D1 of the first or third 
external electrode 131 or 133. The thicknesses of the insula 
tion layers and the external electrodes may be measured based 
on the third or fourth surface. 
0087. In addition, although not shown, according to the 
embodiment of the present invention, the third or fourth insu 
lation layer may have a thickness less than that of the external 
electrode. 
I0088 FIGS. 6 through 9 show a multilayer ceramic 
capacitor according to another embodiment of the present 
invention. FIG. 6 is a schematic perspective view showing the 
multilayer ceramic capacitor according to the present 
embodiment; FIG. 7 is cross-sectional views showing a struc 
ture of internal electrodes of the multilayer ceramic capacitor 
shown in FIG. 6; and FIG. 8 is a schematic top plan view 
showing a portion of a process of manufacturing the multi 
layer ceramic capacitor shown in FIG. 6. FIG. 9 is cross 
sectional views of the multilayer ceramic capacitor shown in 
FIG. 6. Hereinafter, components different from those of the 
above-mentioned embodiments may be mainly described and 
a detailed description of the same components will be omit 
ted. 
I0089 Referring to FIGS. 6 through 9, the multilayer 
ceramic capacitor according to the present embodiment may 
be a six-terminal vertically laminated or vertical multilayer 
capacitor. The "six-terminal” means that six terminals are 
connected to a circuit board as the capacitor terminals. 
0090 The multilayer ceramic capacitor according to the 
present embodiment may include a ceramic body 210; inter 
nal electrodes 221 and 222 formed within the ceramic body; 
and insulation layers 241 to 246 and external electrodes 231 
to 236 formed on one surface of the ceramic body. 
0091 FIG. 7 is a cross-sectional view showing the dielec 

tric layer 211 configuring the ceramic body 210 and the 
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internal electrodes 221 and 222 formed in the dielectric layer. 
According to the embodiment of the present invention, the 
first internal electrode 221 having a first polarity and the 
second internal electrode 222 having a second polarity may 
beformed as a pair and be disposed to face each other in the 
y-direction, having the dielectric layer 211 interposed ther 
ebetween. According to the embodiment of the present inven 
tion, the first and second internal electrodes 221 and 222 may 
be disposed perpendicularly to the mounting Surface of the 
multilayer ceramic capacitor. 
0092. According to the present embodiment, the mounting 
Surface of the multilayer ceramic capacitor may be a first 
Surface or a second Surface facing the first Surface. 
(0093. Referring to FIGS. 7 to 9, the first and second inter 
nal electrodes 221 and 222 may have lead-out portions 221a, 
221b, 221c and 221d and lead-out portions 222a and 222d, 
respectively, so as to be connected to the external electrodes 
having different polarities. 
0094. According to the embodiment of the present inven 
tion, the multilayer ceramic capacitor may be the vertically 
laminated or vertical multilayer capacitor, and the lead-out 
portions of the first and second internal electrodes may be 
exposed to the same Surface of the ceramic body. 
0.095 According to the embodiment of the present 
embodiment, the first internal electrode may have the four 
lead-out portions 221a to 221d. According to the embodiment 
of the present invention, the two lead-out portions 221a and 
221b of the first internal electrode may be exposed to the first 
surface of the ceramic body, having a predetermined interval 
therebetween, and the other two lead-out portions 221c and 
221d of the first internal electrode may be exposed to the 
second surface thereof opposed to the first surface of the 
ceramic body, having a predetermined interval therebetween. 
0096. According to the embodiment of the present inven 
tion, the first lead-out portion 221a of the first internal elec 
trode may be exposed to the first surface while having a 
predetermined interval g1 from the third surface of the 
ceramic body, and the second lead-out portion 221b of the 
first internal electrode may be exposed to the first surface 
while having a predetermined interval g1 from the fourth 
surface thereof. Likewise, the third lead-out portion 221c of 
the first internal electrode may be exposed to the second 
surface while having a predetermined interval g1 from the 
third surface of the ceramic body, and the fourth lead-out 
portion 221d of the first internal electrode may be exposed to 
the second Surface while having a predetermined interval gl 
from the fourth surface thereof. 
0097. According to the present embodiment, the second 
internal electrode may have the two lead-out portions 221a 
and 221b. According to the embodiment of the present inven 
tion, the first lead-out portion 222a of the second internal 
electrode may beformed while having a predetermined inter 
valg2 from the third and fourth surfaces of the ceramic body, 
and may be exposed to the first surface thereof. The second 
lead-out portion 222b of the second internal electrode may be 
formed while having a predetermined interval g2 from the 
third and fourth surfaces thereof, and may be exposed to the 
second surface thereof opposed to the first surface. 
0098. Each of the first and second lead-out portions 221a 
and 221b of the first internal electrode may have an overlap 
ping area with the first lead-out portion 222a of the second 
internal electrode. More specifically, the first and second 
lead-out portions 221a and 221b of the first internal electrode 
and the first lead-out portion 222a of the second internal 
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electrode may be partially overlapped in the areas exposed to 
the first surface of the ceramic body. 
0099. Likewise, each of the third and fourth lead-out por 
tions 221c and 221d of the first internal electrode may have an 
overlapping area with the second lead-out portion 222b of the 
second internal electrode. More specifically, the third and 
fourth lead-out portions 221c and 221d of the first internal 
electrode and the second lead-out portion 222b of the second 
internal electrode may be partially overlapped in the areas 
exposed to the second surface of the ceramic body. A detailed 
description thereof will be described below. 
0100. According to the embodiment of the present inven 

tion, ends of the first and second internal electrodes 221 and 
222 may be exposed to the third and fourth surfaces of the 
ceramic body. The insulation layers are formed on the third 
and fourth surfaces of the ceramic body, whereby a short 
circuit between the first and second internal electrodes may 
be prevented. 
0101. According to the embodiment of the present inven 

tion, the first and second internal electrodes may be formed to 
have only the minimal intervals g1 and g2 on the dielectric 
layer of the ceramic body. In addition, the lead-out portions of 
the first internal electrode and the lead-out portions of the 
second internal electrode may be partially overlapped with 
each other, such that the internal electrodes may be formed to 
have increased areas on the dielectric layer. Therefore, the 
overlapping areas between the first and second internal elec 
trodes is increased, whereby a high capacitance multilayer 
ceramic capacitor may be realized. 
0102 FIG. 8 is a schematic top plan view showing a por 
tion of a process of manufacturing the multilayer ceramic 
capacitor shown in FIG. 6. 
0103 Referring to FIG. 8, internal electrode patterns 
221A and 222A are formed on a ceramic green sheet 211A in 
order to form the first and second internal electrodes. The 
ceramic green sheet is fired to form the dielectric layer 211 
shown in FIG. 7. 
0104. A cutting line is represented by a two point chained 
line in FIG.8. When the internal electrode pattern is cut along 
the cutting line, the internal electrode pattern 221A may 
become the first internal electrode, and the internal electrode 
pattern 222A may become the second internal electrode. 
0105 Referring to FIG. 8, the first and second internal 
electrode patterns 221A and 222A may be formed to have 
lead-out portions, wherein the lead-out portions may have 
intervals g1 and g2 formed therebetween. The cutting line of 
the first and second internal electrode patterns may be posi 
tioned on the intervals g1 and g2. 
0106. As described above, according to the embodiment 
of the present invention, the intervals g1 and g2 are formed 
between the lead-out portions, whereby a margin of error of 
the cutting line of the first and second internal electrode 
patterns may be reduced. That is, when the cutting line is 
formed on the intervals gland g2, the first and second internal 
electrodes are not short-circuited or are not outside of a design 
range of the present embodiment, whereby cutting precision 
may be improved. 
0107 Referring to FIG.9, the external electrodes may be 
formed on one surface of the ceramic body so as to be con 
nected to the internal electrodes. More specifically, the first 
and third external electrodes 231 and 233 may be formed to 
respectively be connected to the first and second lead-out 
portions 221a and 221b of the first internal electrode exposed 
to the first surface of the ceramic body, and the second exter 
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nal electrode 232 may be formed to be connected to the first 
lead-out portion 222a of the second internal electrode 
exposed to the first surface thereof. 
0.108 Likewise, the fourth and sixth external electrodes 
234 and 236 may be formed to respectively be connected to 
the third and fourth lead-out portions 221c and 221d of the 
first internal electrode exposed to the second surface of the 
ceramic body, and the fifth external electrode 235 may be 
formed to be connected to the second lead-out portion 222b of 
the second internal electrode exposed to the second Surface 
thereof. 

0109. In the present invention, the first and second elec 
trodes may have different polarities. The first, third, fourth, 
and sixth electrodes may have the same polarity and the 
second and fifth electrodes may have the same polarity. 
0110. Similar to the above-mentioned embodiment, the 
first, third, fourth, and sixth external electrodes 231,233,234, 
and 236 may be connected to portions of the first to fourth 
lead-out portions 221a to 221d of the first internal electrode 
that do not overlap the first and second lead-out portions 222a 
and 222b of the second internal electrode. 

0111. In the right view of FIG. 9, the overlapping areas 
between the first to fourth lead-out portions 221a to 221d of 
the first internal electrode and the first and second lead-out 
portions 222a and 222b of the second internal electrode are 
denoted by arrows, and the lead-out portions of the second 
internal electrode that do not overlap the lead-out portions of 
the first internal electrode are denoted by dotted lines. 
0112 According to the embodiment of the present inven 
tion, the lead-out portions of the first internal electrode and 
the lead-out portions of the second internal electrode may be 
exposed to the same Surface, have the overlapping areas, and 
be connected to the external electrodes having different 
polarities. 
0113. According to the embodiment of the present inven 
tion, the insulation layers 241 to 246 may be formed on one 
surface of the ceramic body. More specifically, the first and 
second insulation layers 241 and 242 may be formed on the 
first surface of the ceramic body, the third and fourth insula 
tion layers 243 and 244 may be formed on the respective third 
and fourth surfaces thereof, and the fifth and sixth insulation 
layers 245 and 246 may be formed on the second surface 
thereof. 

0114. The first insulation layer 241 formed on the first 
surface of the ceramic body may be formed between the first 
and second external electrodes 231 and 232, and the second 
insulation layer 242 formed on the first surface of the ceramic 
body may be formed between the second and third external 
electrodes 232 and 233. The first and second insulation layers 
241 and 242 may be formed to cover the lead-out portions 
221a and 221b of the first internal electrode and the lead-out 
portion 222a of the second internal electrode that are exposed 
to the first surface. The first and second insulation layers 241 
and 242 may be formed to entirely cover the overlapping 
areas between the first and second lead-out portions and be 
formed to cover the exposed areas of the lead-out portions of 
the first internal electrode and the lead-out portion of the 
second internal electrode. 

0.115. In addition, according to the embodiment of the 
present invention, as shown in FIG. 9, the first and second 
insulation layers 241 and 242 may be formed to completely 
cover the first surface of the ceramic body between the first 
and second external electrodes. 
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0116. In addition, although not shown, according to the 
embodiment of the present invention, the first and second 
insulation layers 241 and 242 may beformed to cover only the 
overlapping areas between the lead-out portions 221a and 
221b of the first internal electrode and the lead-out portion 
222a of the second internal electrode while having predeter 
mined intervals from the first to third external electrodes 231 
to 233. 
0117 Likewise, the fifth and sixth insulation layers 245 
and 246 may be formed on the second surface of the ceramic 
body. The fifth insulation layer 244 may be formed between 
the fourth and fifth external electrodes 234 and 235, and the 
sixth insulation layer 246 may be formed between the fifth 
and sixth external electrodes 235 and 236. The fifth and sixth 
insulation layer may beformed in various manners, similar to 
the forming of the first and second insulation layers as 
described above. 
0118. According to the embodiment of the present inven 

tion, the third and fourth insulation layers 243 and 244 may be 
formed on the respective third and fourth surfaces of the 
ceramic body to which the ends of the first and second internal 
electrodes 221 and 222 are exposed. 
0119. As shown in FIGS. 9 and 10, the first and third 
lead-out portions 221a and 221c of the first internal electrode 
and the first and second lead-out portions 222a and 222b of 
the second internal electrode may be formed while having 
predetermined intervals g1 and g2 from the third surface of 
the ceramic body, such that the dielectric layer is exposed to 
the third surface thereof. The third insulation layer 243 may 
be connected to the dielectric layer exposed to the third sur 
face of the ceramic body. 
0120 In addition, the second and fourth lead-out portions 
221b and 221d of the first internal electrode and the first and 
second lead-out portions 222a and 222b of the second inter 
nal electrode may be formed while having predetermined 
intervals g1 and g2 from the fourth Surface of the ceramic 
body, such that the dielectric layer is exposed to the fourth 
surface thereof. The fourth insulation layer 244 may be con 
nected to the dielectric layer exposed to the fourth surface of 
the ceramic body. 
0121 According to the embodiment of the present inven 

tion, the insulation layers may beformed of the same material 
as or similar material to a material of the dielectric layer. 
When the insulation layers are connected to the dielectric 
layers, adhesion strength between the insulation layers ad the 
ceramic body may be improved. 
0122) The insulation layers cover the ends and the lead-out 
portions of the first and second internal electrodes exposed to 
one surface of the ceramic body, whereby a short-circuit 
between the internal electrodes may be prevented and an 
internal defect such as deterioration in humidity resistance 
characteristics, or the like, may be prevented. 
0123. According to the present embodiment, since even 
the lead-out portions of the first and second internal elec 
trodes are overapped, capacitance of the multilayer ceramic 
capacitor may be increased. In addition, a distance between 
the first and second internal electrodes to which external 
polarities are applied may be relatively close. Such that a 
current loop may be shortened. Therefore, ESL may be 
reduced. 
0.124. In addition, although not shown, the first or second 
internal electrode may include at least two lead-out portions. 
In addition, the first and second internal electrodes may 
include overlapping lead-out portions having different polari 
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ties. Further, the lead-out portions formed in the first and 
second internal electrodes may be exposed to the same Sur 
face of the ceramic body or may be exposed to different 
surfaces thereof. The number, positions, and the like, of the 
lead-out portions formed in the internal electrode may be 
variously adjusted by those skilled in the art. 
0.125. As set forth above, according to the embodiments of 
the present invention, the internal electrodes may be formed 
to have increased areas while allowing a minimal margin 
portion to remain on the dielectric layer of the ceramic body. 
Therefore, the overlapping area between the first and second 
internal electrodes is increased, whereby a high capacitance 
multilayer ceramic capacitor may be realized. 
I0126. According to the embodiments of the present inven 
tion, even the lead-out portions of the first and second internal 
electrodes are overapped, such that capacitance of the multi 
layer ceramic capacitor may be increased. 
0127. In addition, a distance between the first and second 
internal electrodes to which external polarities are applied 
may be relatively close, such that a current loop may be 
shortened. Therefore, ESL may be reduced. 
I0128. According to the embodiments of the present inven 
tion, the insulation layers formed on the ceramic body cover 
the lead-out portions of the first and second internal elec 
trodes exposed to one surface of the ceramic body, whereby a 
short-circuit between the internal electrodes may be pre 
vented and an internal defect Such as a deterioration in humid 
ity resistance characteristics, or the like, may be prevented. 
0129. According to the embodiment of the present inven 
tion, the insulation layer may be connected to a portion of the 
dielectric layer in which the internal electrode is formed, such 
that adhesion strength between the insulation layer and the 
ceramic body may be improved. 
0.130. According to the embodiments of the present inven 
tion, the height of the insulation layer may be adjusted. When 
the height of the insulation layer is lower than those of the first 
and second external electrodes, the multilayer ceramic 
capacitor may be more stably mounted on the circuit board. 
I0131. In the multilayer ceramic capacitor according to the 
embodiments of the present invention, current may flow to the 
internal electrodes through the plurality of external elec 
trodes. Therefore, a magnitude of an inductance component 
connected in series with a capacitance component of the 
multilayer ceramic capacitor may be significantly reduced. 
0.132. While the present invention has been shown and 
described in connection with the embodiments, it will be 
apparent to those skilled in the art that modifications and 
variations can be made without departing from the spirit and 
Scope of the invention as defined by the appended claims. 
What is claimed is: 
1. A multilayer ceramic capacitor comprising: 
a ceramic body; 
first and second internal electrodes provided within the 

ceramic body and including lead-out portions exposed 
to first, third and fourth surfaces of the ceramic body and 
having an overlapping area, the overlapping area being 
exposed to the first surface of the ceramic body; 

external electrodes formed on the first surface of the 
ceramic body and connected to the respective lead-out 
portions; and 

an insulation layer formed on the first surface of the 
ceramic body and on third and fourth surfaces thereof 
connected to the first surface, wherein: 
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the lead-out portions have a predetermined interval from 
the third or fourth surface of the ceramic body, and 

the first and second internal electrodes are disposed per 
pendicularly to a mounting Surface of the ceramic body. 

2. The multilayer ceramic capacitor of claim 1, wherein the 
first internal electrode includes first and second lead-out por 
tions exposed to the first surface of the ceramic body while 
having a predetermined interval therebetween, 

the first lead-out portion has a predetermined interval from 
the third surface of the ceramic body, and 

the second lead-out portion has a predetermined interval 
from the fourth surface of the ceramic body. 

3. The multilayer ceramic capacitor of claim 1, wherein the 
second internal electrode includes a first lead-out portion 
having a predetermined interval from the third and fourth 
surface of the ceramic body. 

4. The multilayer ceramic capacitor of claim 1, wherein the 
insulation layer is formed of a ceramic slurry. 

5. The multilayer ceramic capacitor of claim 1, wherein the 
external electrodes are connected to portions of the lead-out 
portions of the first and second internal electrodes that are not 
overlapped with each other. 

6. The multilayer ceramic capacitor of claim 1, wherein the 
insulation layer formed on the first surface of the ceramic 
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body entirely covers the overlapping area of the lead-out 
portions of the first and second internal electrodes. 

7. The multilayer ceramic capacitor of claim 1, wherein the 
insulation layer formed on the first surface of the ceramic 
body has a height lower than those of the first and second 
external electrodes measured from the first surface of the 
ceramic body. 

8. The multilayer ceramic capacitor of claim 1, wherein the 
first and second internal electrodes include lead-out portions 
exposed to a second Surface of the ceramic body opposed to 
the first surface. 

9. The multilayer ceramic capacitor of claim8, wherein the 
first internal electrode includes third and fourth lead-out por 
tions exposed to the second surface of the ceramic body while 
having a predetermined interval therebetween, 

the third lead-out portion has a predetermined interval from 
the third surface of the ceramic body, and 

the fourth lead-out portion has a predetermined interval 
from the fourth surface of the ceramic body. 

10. The multilayer ceramic capacitor of claim 8, wherein 
the second internal electrode includes a second lead-out por 
tion exposed to the second Surface of the ceramic body and 
having a predetermined interval from the third and fourth 
surfaces of the ceramic body. 
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