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(57) ABSTRACT 

There are disclosed a multilayer ceramic capacitor and a 
method of manufacturing the same. The multilayer ceramic 
capacitor includes: a ceramic body having a first side and a 
second side opposed to each other and having a third side and 
a fourth side connecting the first side to the second side, a 
plurality of inner electrodes formed within the ceramic body, 
and outer electrodes formed on the third side and the fourth 
side and electrically connected to the inner electrodes. A 
distance from distal edges of the inner electrodes to the first 
side or the second side of the ceramic body is 30 um or less. 
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MULTILAYER CERAMIC CAPACTOR AND 
METHOD OF MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the priority of Korean Patent 
Application No. 10-2011-0021080 filed on Mar. 9, 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 a method of manufacturing the same, and more 
particularly, to a high-capacity multilayer ceramic capacitor 
having excellent reliability and a method of manufacturing 
the same. 

0004 2. Description of the Related Art 
0005 Generally, electronic components using a ceramic 
material Such as a capacitor, an inductor, a piezoelectric ele 
ment, a varistor, a thermistor, or the like, include a ceramic 
body made of a ceramic material, inner electrodes formed 
within the ceramic body, and outer electrodes mounted on 
Surfaces of the ceramic body so as to be connected to the inner 
electrodes. 
0006. The multilayer ceramic capacitor, among ceramic 
electronic components, is configured to include a plurality of 
stacked dielectric layers, inner electrodes disposed to be 
opposed to each other, having each dielectric layer therebe 
tween, and outer electrodes electrically connected to the inner 
electrodes. 
0007. The multilayer ceramic capacitor has been widely 
used as a component of a mobile communication apparatus 
Such as a computer, a PDA, a mobile phone, or the like, due to 
advantages Such as miniaturization, high capacity, ease of 
mounting, and the like. 
0008 Recently, as electronic products have become min 
iaturized and multi-functional, chip parts have also tended to 
be miniaturized and multi-functional. As a result, there is a 
need to miniaturize the multilayer ceramic capacitor while 
increasing the capacity thereof. 
0009. In order to increase the capacity of the multilayer 
ceramic capacitor, a method of thinning the dielectric layers, 
a method of highly multilayering thinned dielectric layers, 
and a method of increasing a coverage of an inner electrode, 
or the like, have been proposed. Further, a method of increas 
ing an overlapping area between inner electrodes forming 
capacity has been proposed. In order to increase the overlap 
ping area between the inner electrodes, a margin portion area 
of dielectric layers on which the inner electrodes are not 
formed should be minimized. 
0010 Generally, the multilayer ceramic capacitor may be 
manufactured as follows. First, an inner electrode is formed 
by manufacturing a ceramic green sheet and printing a con 
ductive paste on the ceramic green sheet. A green ceramic 
laminate is manufactured by multilayering the ceramic green 
sheets, on which the inner electrodes are formed, from several 
layers to several hundred layers. Thereafter, the solid green 
ceramic laminate is manufactured by compressing the green 
ceramic laminate at high temperature and high pressure and 
the Solid green ceramic laminate is Subjected to a cutting 
process to manufacture green chips. Thereafter, the multi 
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layer ceramic capacitor is completed by plasticizing and fir 
ing the green chip and then, forming the outer electrodes 
thereon. 
0011 When the multilayer ceramic capacitor is formed by 
the above-mentioned manufacturing method, it is difficult to 
minimize an area of a margin portion of the dielectric layer on 
which the inner electrodes are not formed and thus, there is a 
limitation in increasing the overlapping area of the inner 
electrodes. 

SUMMARY OF THE INVENTION 

0012. The present invention provides a high-capacity mul 
tilayer ceramic capacitor having excellent reliability and a 
method of manufacturing the same. 
0013. According to the exemplary embodiment of the 
present invention, there is provided a multilayer ceramic 
capacitor, including: a ceramic body having a first side and a 
second side opposed to each other and having a third side and 
a fourth side connecting the first side to the second side; a 
plurality of inner electrodes formed within the ceramic body 
and having respective one ends exposed to the third side and 
the fourth side; and outer electrodes formed on the third side 
and the fourth side and electrically connected to the inner 
electrodes, wherein a distance from distal edges of the inner 
electrodes to the first side or the second side of the ceramic 
body is 30 um or less. 
0014. The ceramic body may be configured to include a 
multilayer body in which a plurality of dielectric layers hav 
ing a length forming a distance between the third side and the 
fourth side of the ceramic body and a width the same as that 
of the inner electrodes are stacked, and a first side member 
and a second side member forming the distance from the 
distal edges of the inner electrodes to the first side or the 
second side of the ceramic body. 
0015 The first side member and the second side member 
may be made of ceramic slurry. 
0016. The distance from the distal edges of the inner elec 
trodes to the first side or the second side of the ceramic body 
may be 2 to 20 m. 
0017. The distance from the distal edges of the inner elec 
trodes to the first side or the second side of the ceramic body 
may be 10 to 20 Lum. 
0018. The inner electrodes may include a first inner elec 
trode of which one end is exposed to the third side and the 
other end is formed to be spaced apart from the fourth side by 
a predetermined distance and a second inner electrode of 
which one end is exposed to the fourth side and the other end 
is formed to be spaced apart from the third side by a prede 
termined distance. 
0019. According to another exemplary embodiment of the 
present invention, there is provided a multilayer ceramic 
capacitor, including a multilayer body, first and second side 
members, and outer electrodes. The multilayer body includes 
a plurality of inner electrodes. The multilayer body having a 
first side and a second side opposed to each other and having 
a third side and a fourth side connecting the first side to the 
second side. The first and second side members are formed on 
the first and second sides of the multilayer body, respectively. 
At least one width of the first side member and the second side 
member is 30 um or less. The outer electrodes are formed on 
the third side and the fourth side to be electrically connected 
to the inner electrodes. 
0020. The first side member and the second side member 
may be formed by ceramic slurry. 
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0021. The width of the first side member or the second side 
member may be 2 to 20 Lum. 
0022. The width of the first side member or the second side 
member may be 10 to 20 L. 
0023. According to another exemplary embodiment of the 
present invention, there is provided a method of manufactur 
ing a multilayer ceramic capacitor, the method including: 
preparing a first ceramic green sheet on which a plurality of 
stripe-type first inner electrode patterns are formed to be 
spaced apart from one another by a predetermined distance 
and a second ceramic green sheet on which a plurality of 
stripe-type second inner electrode patterns are formed to be 
spaced apart from one another by a predetermined distance; 
forming a ceramic green sheet laminate by Stacking the first 
ceramic green sheet and the second ceramic green sheet Such 
that the stripe type first inner electrode patterns and the stripe 
type second inner electrode patterns are intersected; cutting a 
ceramic green sheet laminate to traverse the Stripe-type first 
inner electrode patterns and second inner electrode patterns, 
to allow first inner electrodes and second inner electrodes to 
have a predetermined width, and to allow the ceramic green 
sheet laminate to have sides to which distal edges of the first 
inner electrodes and the second inner electrodes are exposed 
in a width direction thereof; and forming a first side member 
and a second side member made of ceramic slurry on the sides 
to which the distal edges of the first inner electrodes and the 
second inner electrodes are exposed. 
0024. The forming of the ceramic green sheet laminate 
may be performed such that a central portion of each of the 
stripe-type first inner electrode patterns and a predetermined 
distance between the stripe-type second inner electrode pat 
terns overlap with each other. 
0025. The cutting of the ceramic green sheet laminate may 
include cutting the ceramic green sheet laminate into bar-type 
laminates, each bar-type laminate having sides to which the 
distal edges of the first inner electrodes and the second inner 
electrodes are exposed; and after the forming of the first and 
second side members, cutting the ceramic green sheet into 
multilayer bodies, each multilayer body having a third side 
and a fourth side to which respective one ends of the first inner 
electrodes and the second inner electrodes are exposed by 
cutting the central portion of each of the first inner electrodes 
and a predetermined distance between the second inner elec 
trodes along the same cutting line. 
0026. The cutting of the ceramic green sheet laminate may 
be performed by cutting the ceramic green sheet into bar-type 
laminates, each bar-type laminate having sides to which the 
distal edges of the first inner electrodes and the second inner 
electrodes are exposed, and cutting the bar-type laminate into 
multilayer bodies, each multilayer body having a third side 
and a fourth side to which respective one ends of the first inner 
electrodes and the second inner electrodes are exposed by 
cutting the central portion of each of the first inner electrodes 
and a predetermined distance between the second inner elec 
trodes along the same cutting line; and the forming of the first 
and second side members may be performed on the multi 
layer body. 
0027. The forming of the first side member and the second 
side member may be performed by applying ceramic slurry to 
the sides to which the distal edges of the first inner electrodes 
and the second inner electrodes are exposed. 
0028. The forming of the first side member and the second 
side member maybe performed by dipping the sides to which 
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the distal edges of the first inner electrodes and the second 
inner electrodes are exposed in ceramic slurry. 
0029. The widths of the first side member and the second 
side member defined from surfaces to which the first inner 
electrodes and the second inner electrodes are exposed are set 
to be 30 um or less by controlling the amount of the ceramic 
slurry. 
0030. According to another exemplary embodiment of the 
present invention, there is provided a method of manufactur 
ing a multilayer ceramic capacitor. Accoding to the method, a 
plurality of ceramic green sheets including a plurality of inner 
electrode patterns formed thereon are prepared. The ceramic 
green sheets are laminated to form a ceramic green sheet 
laminate. The ceramic green sheet laminate is cut to allow the 
ceramic green sheet laminate to have a side to which distal 
edges of the inner electrodes are exposed. A side member 
having a width of 30 um or less is formed on the cut side to 
which the distal edges of the inner electrodes are exposed. 
The ceramic green sheet laminate and the side member are 
sintered to form a ceramic body. 
0031. The side to which the distal edges of the inner elec 
trodes are exposed may be dipped in ceramic slurry to form 
the side member. 
0032. The width of the side member may be 2 um to 20um. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033. 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: 
0034 FIG. 1A is a schematic perspective view showing a 
multilayer ceramic capacitor according to an exemplary 
embodiment of the present invention; 
0035 FIG. 1B is a cross-sectional view of the multilayer 
ceramic capacitor taken along line A-A of FIG. 1A, FIG. 1C 
is a cross-sectional view of the multilayer ceramic capacitor 
taken along line B-B' of FIG. 1A, and FIG. 1D is a top plan 
view of the multilayer ceramic capacitor showing one dielec 
tric layer constituting the multilayer ceramic capacitor shown 
in FIG. 1A; and 
0036 FIGS. 2A to 2F are cross-sectional views and per 
spective views schematically showing a method of manufac 
turing a multilayer ceramic capacitor according to an exem 
plary embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0037 Exemplary embodiments of the present invention 
will now be described in detail with reference to the accom 
panying drawings. 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 
embodiments 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. In the drawings, the 
shapes and sizes of components are exaggerated for clarity. 
The same or equivalent elements are referred to by the same 
reference numerals throughout the specification. 
0038 FIG. 1A is a schematic perspective view showing a 
multilayer ceramic capacitor according to an exemplary 
embodiment of the present invention. FIG. 1B is a cross 
sectional view of the multilayer ceramic capacitor taken 
along line A-A of FIG. 1A. FIG. 1C is a cross-sectional view 
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of the multilayer ceramic capacitor taken along line B-B' of 
FIG. 1A. FIG. 1D is a top plan view of of the multilayer 
ceramic capacitor showing one dielectric layer constituting 
the multilayer ceramic capacitor shown in FIG. 1A. 
0039 Referring to FIGS. 1A to 1D, the multilayer ceramic 
capacitor according to the exemplary embodiment of the 
present invention is configured to include a ceramic body 110. 
a plurality of inner electrodes 121 and 122 formed within the 
ceramic body, and outer electrodes 131 and 132 formed on 
outer surfaces of the ceramic body. 
0040. The ceramic body 110 may have a first side 1 and a 
second side 2 to be opposed to each other and a third side 3 
and a fourth side 4 connecting the first side to the second side. 
0041. The shape of the ceramic body 110 is not particu 
larly limited, but may be a rectangular parallelepiped shape 
having the first to fourth sides as shown in FIG. 1. 
0042. The plurality of inner electrodes 121 and 122 
formed within the ceramic body 110 have respective ends 
exposed to the third side 3 and the fourth side 4 of the ceramic 
body. 
0043. The inner electrodes 121 and 122 may be a pair of a 

first inner electrode 121 and a second inner electrode 122 
having different polarities. One end of the first inner electrode 
121 may be exposed to the third side 3 and one end of the 
second inner electrode 122 may be exposed to the fourth side 
4. The other ends of the first inner electrode 121 and the 
second inner electrode 122 may be formed to be spaced apart 
from the third side 3 or the fourth side 4 by a predetermined 
distance. A detailed description thereof will be described 
below. 

0044. The third side 3 and the fourth side 4 of the ceramic 
body may have the first and second outer electrodes 131 and 
132 formed thereon to be electrically connected to the inner 
electrodes. 

0045. The plurality of inner electrodes are formed within 
the ceramic body and a distance d1 from each distal edge of 
the plurality of inner electrodes to the first side or the second 
side may be 30 um or less. This may imply that the average 
distance d1 from the distal edges of the plurality of inner 
electrodes to the first side or the second side is 30 um or less 
On average. 
0046. The distal edge of the inner electrode implies one 
area of the inner electrode toward the first side 1 or the second 
side 2 of the ceramic body. An area from the distal edge of the 
inner electrode to the first side or the second side may be 
referred to as a first side member 113 or a second side member 
114. 

0047. The distance d1 from the distal edge of the inner 
electrode to the first side 1 or the second side 2 may have a 
slight difference in the plurality of inner electrodes; however 
according to the exemplary embodiment of the present inven 
tion, has no deviation or a slight deviation. This characteristic 
may be more clearly understood by a method of manufactur 
ing a multilayer ceramic capacitor according to the exemplary 
embodiment of the present invention. 
0048. According to the exemplary embodiment of the 
present invention, the ceramic body 110 may include a mul 
tilayer body 111 in which a plurality of dielectric layers 112 
are stacked and a first side member 113 and a second side 
member 114 formed on both sides of the multilayer body 111. 
In this case, the distance d1 from the distal edge of the plu 
rality of inner electrodes to the first side or the second side is 
formed by the first side member 113 and the second side 
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member 114. That is, the distance d1 corresponds to the width 
of the first side member 113 or the second side member 114. 
0049. The plurality of dielectric layers 112 constituting 
the multilayer body 111, is in a sintered state, and may be 
integrated Such that a boundary between adjacent dielectric 
layers may not be readily apparant. 
0050. The length of the multilayer body 111 corresponds 
to the length of the ceramic body 110 and the length of the 
ceramic body 110 corresponds to the distance from the third 
side 3 to the fourth side 4 of the ceramic body. That is, the 
third and fourth sides of the ceramic body 110 may be con 
sidered to be the third side and the fourth side of the multi 
layer body 111. 
0051. The multilayer body 111 is formed by stacking the 
plurality of dielectric layers 112 and the length of the dielec 
tric layers 112 forms adistance between the third side 3 and 
the fourth side of the ceramic body. 
0.052 Although not limited thereto, according to the 
exemplary embodiment of the present invention, the length of 
the ceramic bodymay be 400 to 1400 lum. In more detail, the 
length of the ceramic body may be 400 to 800 um or 600 to 
1400 um. 
0053. The inner electrodes 121 and 122 may beformed on 
the dielectric layers and the inner electrodes 121 and 122 may 
be formed within the ceramic body by the sintering, while 
having each dielectric layer therebetween. 
0054 Referring to FIG. 1D, the first inner electrode 121 is 
formed on the dielectric layer 112. The first inner electrode 
121 is not formed on the entirety of the longitudinal direction 
of the dielectric layer. That is, one end of the first inner 
electrode 121 maybe formed up to the third side 3 to be 
exposed to the third side 3 and the other end of the first inner 
electrode 121 may be formed to be spaced apart from the 
fourth side 4 of the ceramic body by a predetermined distance 
d2. 

0055. The one end of the first inner electrode exposed to 
the third side 3 of the multilayer body 111 is connected to the 
first Outer electrode 131. 

0056. Differently from the first inner electrode, one end of 
the second inner electrode 122 is exposed to the fourth side 4 
to be connected to the second outer electrode 132 and the 
other end of the second inner electrode 122 is formed to be 
spaced apart from the third side 3 by a predetermined dis 
tance. 

0057 The width of the dielectric layer 112 may be equal to 
the width of the first inner electrode 121. That is, the first inner 
electrode 121 may be entirely formed across the width of the 
dielectric layer 112. The width of the dielectric layer and the 
width of the inner electrode are based on the first side and the 
second side of the ceramic body. 
0.058 Although not limited thereto, according to the 
exemplary embodiment of the present invention, the width of 
the dielectric layer and the width of the inner electrode may be 
100 to 900 um. In more detail, the width of the dielectric layer 
and the width of the inner electrode may be 100 to 500 um or 
100 to 900 um, respectively. 
0059. As the ceramic body is miniaturized, a width of the 
side member may have an effect on the electrical character 
istics of the multilayer ceramic capacitor. According to the 
exemplary embodiment of the present invention, the width of 
the side member may be 30 um or less, thereby improving the 
characteristics of the miniaturized multilayer ceramic capaci 
tOr. 
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0060. In the exemplary embodiment of the present inven 
tion, the inner electrode and the dielectric layer are formed by 
being simultaneously cut off, such that the width of the inner 
electrode may be equal to the width of the dielectric layer. A 
more detailed description thereof will be described below. 
0061. In the exemplary embodiment of the present inven 

tion, the width of the inner electrodes is equal to the width of 
the dielectric layer, such that the distal edges of the inner 
electrodes may be exposed to the first and second sides of the 
multilayer body. The first side member 113 and the second 
side member 114 may be formed on both sides of the multi 
layer body 111 to which the distal edges of the inner elec 
trodes are exposed. 
0062. As described above, the distance d1 from each distal 
edge of the plurality of inner electrodes to the first side or the 
second side corresponds to the width of the first side member 
113 or the second side member 114. 
0063. The widths of the first side member 113 and the 
second side member 114 may be 30 um or less. As the widths 
of the first side member 113 and the second side member 114 
are reduced, the overlapping area between the inner elec 
trodes formed within the ceramic body may be relatively 
wide. 
0064. As long as the widths of the first side member 113 
and the second side member 114 have a thickness sufficient to 
prevent a short circuit of the inner electrodes exposed to the 
sides of the multilayer body 111, they are not particularly 
limited. For example, the widths of the first side member 113 
and the second side member 114 maybe 2 um or more. Pref 
erably, the width of the first side member 113 or the second 
side member 114 may be 2 to 20 um, more preferably, 10 to 20 
lm. 
0065. When the widths of the first and second side mem 
bers are less than 2 Jum, the mechanical strength against the 
external impact may be degraded, while when the widths of 
the first and second side members exceed 30 lum, the overlap 
ping area between the inner electrodes is relatively reduced, 
Such that securing the high-capacity multilayer ceramic 
capacitor may be difficult. 
0066. According to the exemplary embodiment of the 
present invention, the first side member 113 and the second 
side member 114 may be made of ceramic slurry. The widths 
of the first side member 113 and the second side member 114 
may be easily controlled by controlling the amount of 
ceramic slurry and may be thinly formed to be 30 um or less. 
0067. As a result of performing various experiments, 
when the distance from the distal edges of the inner electrodes 
to the first side and the second side of the ceramic body is 
designed to be 30 um or less, it can be appreciated that the 
multilayer ceramic capacitor has excellent reliability by 
improving moisture resistance and insulation resistance char 
acteristics while maximizing the capacity of the multilayer 
ceramic capacitor. 
0068. In order to maximize the capacity of the multilayer 
ceramic capacitor, a method of thinning the dielectric layers, 
a method of highly multilayering the thinned dielectric layers, 
and a method of increasing a coverage of the inner electrode, 
or the like, have been proposed. Further, a method of increas 
ing an overlapping area between inner electrodes forming 
capacity has been proposed. In order to increase the overlap 
ping area between the inner electrodes, a margin portion area 
of a dielectric layer on which the inner electrodes are not 
formed should be minimized. In particular, as the multilayer 
ceramic capacitor becomes miniaturized, the margin portion 
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area should be minimized in order to increase the overlapping 
area between the inner electrodes. 

0069. According to the exemplary embodiment of the 
present invention, the inner electrodes are formed across the 
width of the dielectric layers and the width of the side member 
is set to be 30 um or less, thereby widening the overlapping 
area between the inner electrodes. 

0070 Generally, as the dielectric layer is highly stacked, 
the thicknesses of the dielectric layer and the inner electrode 
become thin. Therefore, a phenomenon in which the inner 
electrodes are shorted may frequently occur. In addition, 
when the inner electrodes are formed on only a portion of the 
dielectric layer, steps due to the inner electrodes may be 
generated, whereby the lifespan or the reliability of the insu 
lation resistance may be degraded. 
0071. However, according to the exemplary embodiment 
of the present invention, although the inner electrodes and the 
dielectric layer are thinly formed, the inner electrodes are 
entirely formed across the width of the dielectric layer to 
increase the overlapping area between the inner electrodes, 
thereby increasing the capacity of the multilayer ceramic 
capacitor. 
0072. In addition, the multilayer ceramic capacitor with 
excellent reliability while having the excellent capacity char 
acteristics may be provided by reducing the steps due to the 
inner electrodes so as to improve the lifespan of the insulation 
resistance. 

0073 Hereinafter, a method of manufacturing a multilayer 
ceramic capacitor according to the exemplary embodiment of 
the present invention will be described below. 
0074 FIGS. 2A to 2F are cross-sectional views and per 
spective views schematically showing a method of manufac 
turing a multilayer ceramic capacitor according to an exem 
plary embodiment of the present invention. 
0075. As shown in FIG. 2A, a plurality of stripe-type first 
inner electrode patterns 121a may be formed on a ceramic 
green sheet 112a to be spaced apart from one another by a 
predetermined distance d3. The plurality of stripe-type first 
inner electrode patterns 121a may be formed in parallel with 
one another. 

0076. The predetermined distance d3 is a distance to allow 
the inner electrodes to be insulated from the outer electrodes 
having different polarities and maybe considered as a dis 
tance of d2x2 shown in FIG. 1D. 

0077. The ceramic green sheet 112a may be made of 
ceramic paste including a ceramic powder, an organic Sol 
vent, and an organic binder. 
0078. The ceramic powder is a material having high per 
mittivity, but is not limited thereto. A barium titanate (Ba 
TiO) material, a lead complex Perovskite material, a stron 
tium titanate (SrTiO) material, or the like, maybe used, 
preferably, a barium titanate (BaTiO) powder maybe used. 
When the ceramic green sheet 112a having the plurality of 
stripe-type first inner electrode patterns 121a formed thereon 
is fired, it may become a dielectric layer 112 constituting the 
ceramic body. 
007.9 The stripe-type first inner electrode patterns 121a 
may be made of the inner electrode paste including a conduc 
tive metal. The conductive metal is not limited thereto, but 
may be Ni, Cu, Pd, or an alloy thereof. 
0080 A method of forming the stripe-type first inner elec 
trode pattern 121a on the ceramic green sheet 121a is not 
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particularly limited, but may be formed by, for example, a 
printing method Such as a screen printing method or a gravure 
printing method. 
0081 Further, although not shown, a plurality of stripe 
type second inner electrode patterns 122a may be formed on 
another ceramic green sheet 112a by a predetermined dis 
tance. 

0082 Hereinafter, the ceramic green sheet on which the 
first inner electrode patterns 121a are formed maybe referred 
to as the first ceramic green sheet and the ceramic green sheet 
on which the second inner electrode patterns 122a are formed 
may be referred to as the second ceramic green sheet. 
0083. Next, as shown in FIG. 2B, the first and second 
ceramic green sheets may be alternately stacked such that the 
stripe-type first inner electrode patterns 121a and the stripe 
type second inner electrode patterns 122a are alternately 
stacked. 

0084. Thereafter, each stripe-type first inner electrode pat 
tern 121a may form the first inner electrode 121 and each 
stripe-type second inner electrode pattern 122a may form the 
second inner electrode 122. 

0085 FIG. 2C is a cross-sectional view of a ceramic green 
sheet laminate 210 on which the first and second ceramic 
green sheets are stacked according to the exemplary embodi 
ment of the present invention and FIG. 2D is a perspective 
view of the ceramic green sheet laminate 210 on which the 
first and second ceramic green sheets are stacked. 
I0086) Referring to FIGS. 2C and 2D, the first ceramic 
green sheet on which the plurality of parallel stripe-type first 
inner electrode patterns 121a are printed and the second 
ceramic green sheet on which the plurality of parallel stripe 
type second inner electrode patterns 122a are printed are 
alternately stacked. 
0087. In more detail, the first ceramic green sheet and the 
second ceramic green sheet are stacked in Such a manner that 
the central portion of the stripe-type first inner electrode 
pattern 121a printed on the first ceramic green sheet and the 
distance d3 between the stripe-type second inner electrode 
patterns 122a printed on the second ceramic green sheet 
overlap with each other. 
0088 Next, as shown in FIG. 2D, the ceramic green sheet 
laminate 210 may be cut so as to traverse the plurality of 
stripe-type first inner electrode patterns 121a and the plurality 
of stripe-type second inner electrode patterns 122a. That is, 
the ceramic green sheet laminate 210 may be cut into bar-type 
laminates 220 along cutting line C1-C1. 
0089. In more detail, the stripe-type first inner electrode 
patterns 121a and the stripe-type second inner electrode pat 
terns 122a may be cut in a longitudinal direction to be divided 
into a plurality of inner electrodes having a constant width. In 
this case, the Stacked ceramic green sheets are cut together 
with the inner electrode patterns. As a result, dielectric layers 
having the same width as the width of the inner electrodes 
may be formed. 
0090 The distal edges of the first and second inner elec 
trodes may be exposed to the cut surfaces of each of the 
bar-type laminates 220. The cut surfaces of the bar-type lami 
nate 220 may each be referred to as the first side and the 
second side of the bar-type laminate. 
0091. The ceramic green sheet laminate 210 may be cut 
into the bar-type laminate 220 after the firing thereof. Further, 
the ceramic green sheet is cut into the bar-type laminates, and 
then subjected to the firing. Although not limited thereto, the 
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firing may be performed under an N H atmosphere at a 
temperature of 1100° C. to 1300° C. 
0092 Next, as shown in FIG. 2E, the first side and second 
sides of the bar-type laminate 220 may each be provided with 
a first side member 113a and a second side member 114a. The 
second side member 114a is not clearly shown and the con 
tour thereof is shown as a dotted line. 

0093. The first and second sides of the bar-type laminate 
220 maybe considered to correspond to the first side 1 and the 
second side 2 of the multilayer body 111 shown in FIG. 1C. 
0094. The first and second side members 113a and 114a 
may be made of ceramic slurry containing a ceramic powder 
in the bar-type laminate 220. 
0.095 The ceramic slurry includes a ceramic powder, an 
organic binder, and an organic solvent and the amount of the 
ceramic slurry may be controlled Such that the first and sec 
ond side members 113a and 114a have the desired thickness. 

0096. The first and second side members 113a and 114a 
may be formed by applying the ceramic slurry to the first and 
second sides of the bar-type laminate 220. A method of apply 
ing the ceramic slurry is not particularly limited and there 
fore, the ceramic slurry may be sprayed by a spray method or 
may be applied using a roller. 
0097. In addition, the first and second sides of the bar-type 
laminate may be dipped in the ceramic slurry to have the first 
and second side members 113a and 114.a formed thereon. 

0098. As described above, the widths of the first and sec 
ond side members may be 30 um or less. The widths of the 
first and second side members maybe defined by the first side 
or the second side of the bar-type laminate to which the distal 
edges of the inner electrodes are exposed. 
(0099 Next, as shown in FIGS. 2E and 2F, the bar-type 
laminate 220 provided with the first and second side members 
113a and 114a may be cut along cutting line C2-C2 to cor 
respond to the individual chip size. FIG. 2C may be refer 
enced to determine a position of cutting line C2-C2. 
0100. The bar-type laminate 220 is cut into chip sized 
fragments, thereby forming individual ceramic body's each 
having the multilayer body 111 and the first and second side 
members 113 and 114 formed on both sides of the multilayer 
body. As the bar-type laminate 220 is cut along cutting line 
C2-C2, the overlapped central portion of the first inner elec 
trode and the predetermined distance d3 formed between the 
second inner electrodes maybe cut along the same cutting 
line, that is, line C2-C2. Alternatively, the central portion of 
the second inner electrode and a predetermined distance 
between the first inner electrodes may be cut along the same 
cutting line. 
0101 Therefore, one ends of the first inner electrode and 
the second inner electrode may be alternately exposed to cut 
surfaces along cutting line C2-C2. The surface to which the 
first inner electrode is exposed may be considered to be the 
third side 3 of the multilayer body shown in FIG. 1D and the 
surface to which the second inner electrode is exposed may be 
considered to be the fourth side 4 of the multilayer body 
shown in FIG. 1D. 

0102. As the bar-type laminate 220 is cut along cutting line 
C2-C2, the predetermined distance d3 between the stripe 
type first inner electrode patterns 121a is cut half, whereby 
one end of the first inner electrode 121 may form the prede 
termined distance d2 from the fourth side. In addition, the 
second inner electrode 122 may form a predetermined dis 
tance from the third side. 
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0103) Next, the third side and the fourth side may be pro 
vided with the outer electrodes to be connected to one ends of 
the first and second inner electrodes. 

0104. According to the exemplary embodiment of the 
present invention, when the bar-type laminate 220 has the first 
and second side members formed thereon and is cut into chip 
sized fragments, a plurality of the multilayer bodies 111 may 
have the side members formed thereon by one-time process. 
0105. In addition, although not shown, before forming the 

first side member and the second side member, the bar-type 
laminate may be cut into chip sized fragments to form the 
plurality of multilayer bodies. 
0106 That is, the bar-type laminate may be cut in such a 
manner that the central portion of the first inner electrode and 
the predetermined distance formed between the second inner 
electrodes that overlap with each other are cut along the same 
cutting line. Therefore...one ends of the first inner electrodes 
and the second inner electrodes may be alternately exposed to 
the cut Surface. 

0107 Thereafter, the first and second sides of the multi 
layer body may have the first side member and the second side 
member formed thereon. The method of forming the first and 
second side members will be described above. 

0108. Further, the third side of the multilayer body to 
which the first inner electrode is exposed and the fourth side 
of the multilayer body to which the second inner electrode is 
exposed may each have the outer electrodes formed thereon. 
01.09. According to the exemplary embodiment of the 
present invention, the distal edges of the first and secondinner 
electrodes are exposed through the first and second sides of 
the multilayer body. The plurality of stacked first and second 
inner electrodes are simultaneously cut, Such that the distal 
edge of the inner electrode maybe disposed on a straight line. 
Thereafter, the first and second sides of the multilayer body 
may be integrally provided with the first side member and the 
second side member. The ceramic body is formed to include 
the multilayer body and the first and second side members. 
That is, the first and second side members forms the first and 
second sides of the ceramic body. 
0110. Therefore, according to the exemplary embodiment 
of the present invention, the distance from the distal edges of 
the plurality of inner electrodes to the first and second sides of 
the ceramic body may be constant. Further, the first and 
second side members are made of ceramic slurry and the 
thickness thereof may be formed thinly. 
0111. As described above, the inner electrodes may be 
entirely formed across the width of the dielectric layer, 
excepting for the minimum area on the dielectric layer, to 
maintain insulation from the outer electrodes having different 
polarities. Therefore, forming the overlapping area between 
the inner electrodes may be faciliated and maximizing the 
capacity of the capacitor may be allowed by increasing the 
overlapping area between the inner electrodes. 
0112. In addition, it is possible to prevent a degradation of 
the lifespan o the reliability of the insulation resistance by 
reducing the occurrence of steps due to the inner electrodes. 
0113. As set forth above, according to the exemplary 
embodiment of the present invention, the distance from each 
distal edge of the plurality of inner electrodes to the first side 
or the second side of the ceramic body may be 30 um or less. 
0114. The high capacity multilayer ceramic capacitor may 
be obtained by maximizing the overlapping area between the 
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inner electrodes while securing the mechanical strength by 
setting the widths of the first and second side members to an 
appropriate range. 
0115 Further, even though the dielectric layer and the 
inner electrode are thinly formed, the lifespan or reliability of 
the insulation resistance may be improved by preventing the 
short circuits of the inner electrodes and reducing the occur 
rence of the steps due to the inner electrodes. 
0116. In addition, according to the exemplary embodi 
ment of the present invention, the plurality of stacked first and 
second inner electrodes are simultaneously cut, Such that the 
distal edge of the inner electrode may be disposed on a 
straight line. Thereafter, the first and second sides of the 
multilayer body may be integrally provided with the first side 
member and the second side member. Therefore, the distance 
from the distal edges of the plurality of inner electrodes to the 
first and second sides of the ceramic body may be constant. 
Further, the first and second side members are made of 
ceramic slurry and the thickness thereof may be formed 
thinly. 
0117. Further, the inner electrodes may be entirely formed 
across the width of the dielectric layer, excepting for the 
minimum area on the dielectric layer to maintain the insula 
tion from the outer electrodes having different polarities. 
Therefore, forming the overlapping area between the inner 
electrodes may be faciliated and maximizing the capacity of 
the capacitor maybe allowed by increasing the overlapping 
area between the inner electrodes. 

0118. In addition, it is possible to prevent a degradation of 
the lifespan or the reliability of the insulation resistance by 
reducing the occurrence of steps due to the inner electrodes. 
0119 While the present invention has been shown and 
described in connection with the exemplary embodiments, it 
will be apparent to those skilled in the art that modification 
and variation can be made withough departing from the spirit 
and Scope of the invention as defined by the appended claims. 

1-20. (canceled) 
21. A multilayer ceramic capacitor, comprising: 
a ceramic body having a first side and a second side 

opposed to each other and having a third side and a 
fourth side connecting the first side to the second side; 

a plurality of inner electrodes disposed within the ceramic 
body and having respective one ends exposed to the third 
side and the fourth side; and 

outer electrodes disposed on the third side and the fourth 
side and electrically connected to the inner electrodes, 

wherein the ceramic body includes a multilayer body in 
which a plurality of dielectric layers having a substan 
tially same width those of the inner electrodes are 
stacked, and a first side member and a second side mem 
ber each disposed on the first side and the second side of 
the multilayer body and having a width of more than 10 
um and 30 um or less. 

22. The multilayer ceramic capacitor of claim 21, wherein 
the ceramic body includes a multilayer body in which a plu 
rality of dielectric layers having a length forming a distance 
between the third side and the fourth side of the ceramic body 
and a width the same as that of the inner electrodes are 
stacked, and wherein the first side member and the second 
side member forms the distance from the distal edges of the 
inner electrodes to the first side or the second side of the 
ceramic body. 
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23. The multilayer ceramic capacitor of claim 22, wherein 
the first side member and the second side member are made of 
ceramic slurry. 

24. The multilayer ceramic capacitor of claim 21, wherein 
the distance from a distal edges of the inner electrodes to the 
first side or the second side of the ceramic body is more than 
10 um and 20 um or less. 

25. The multilayer ceramic capacitor of claim 21, wherein 
the inner electrodes include a first inner electrode of which 
one end is exposed to the third side and the other end is spaced 
apart from the fourth side by a predetermined distance and a 
second inner electrode of which one end is exposed to the 
fourth side and the other end is spaced apart from the third 
side by a predetermined distance. 

k k k k k 


