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(57) ABSTRACT

A solid electrolytic capacitor comprising a capacitor element
having an anode member and a cathode member, an anode
terminal electrically connected with the anode member, a
cathode terminal electrically connected with the cathode
member, and a mold resin portion covering the capacitor
element; wherein the cathode terminal has an upper step
portion in face-to-face contact with the cathode member and
alower step portion exposed out of the mold resin portion and
a bottom surface of the mold resin portion and an upper
surface of the lower step portion of the cathode terminal are
disposed in an approximately same plane.
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SOLID ELECTROLYTIC CAPACITOR

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Theinvention relates to asolid electrolytic capacitor
in which portions of an anode terminal and a cathode terminal
connected with a capacitor element are exposed out of a mold
resin portion without entering in the mold resin portion.
[0003] 2. Description of the Related Art

[0004] As a conventional solid electrolytic capacitor, for
example, a solid electrolytic capacitor having a structure
shown in FIG. 5 has been known. The solid electrolytic
capacitor is provided with a capacitor element 101 obtained
by successively forming a dielectric layer, a cathode layer,
and a cathode lead-out layer on a circumferential surface of an
anode body in which an anode lead 121 is implanted, a mold
resin portion 106, an anode terminal 107, and a cathode
terminal 108. Portions of the anode terminal 107 and the
cathode terminal 108 are exposed out of the mold resin por-
tion 106 and the exposed portions are bent along the circum-
ferential surface of the mold resin portion 106.

[0005] To produce such a solid electrolytic capacitor hav-
ing the above-mentioned structure, it is required to carry out
a process according to which the capacitor element 101 is
coated with the mold resin portion 106 and thereafter the
anode terminal 107 and the cathode terminal 108 exposed out
of the mold resin portion 106 are bent along the circumfer-
ential surface of the mold resin portion 106. However, in the
bending process, it is practically difficult to perpendicularly
bend the anode terminal 107 and the cathode terminal 108 and
thus, strain to a certain extent is generated. Due to this strain,
the produced solid electrolytic capacitor becomes larger than
standardized sizes and it results in a problem of defective
products. Further, to bend the anode terminal 107 and the
cathode terminal 108, a margin for bending is required and
therefore the size of the mold resin portion 106 has to be large
to a certain degree and accordingly, it is difficult to make the
solid electrolytic capacitor compact and low in height and
improve the volume efficiency of the capacitor element 101.
Further, there is a problem that a lead-out distance from the
anode lead 121 to the exposed portion to be the terminal of the
anode terminal 107 and a lead-out distance from the cathode
lead-out layer to the exposed portion to be the terminal of the
cathode terminal 108 become long and accordingly, an ESR
of a solid electrolytic capacitor is increased.

[0006] In order to solve the above-mentioned problems,
solid electrolytic capacitors having structures as described in
a Prior Art 1 (Japanese Unexamined Patent Publication No.
2001-244145) and a Prior Art 2 (Japanese Unexamined Patent
Publication No. 2001-167976) have been proposed.

[0007] That is, in the Prior Art 1, there is proposed a solid
electrolytic capacitor in which a bottom surface of a mold
resin portion and both lower surfaces of an anode terminal
and a cathode terminal exposed out of the mold resin portion
are in a same plane. However, in production process of a solid
electrolytic capacitor with such a structure, it is required to
protect lower surfaces of the anode terminal and the cathode
terminal with an insulating tape or the like in order to prevent
the mold resin from penetrating the respective lower surfaces
of the anode terminal and the cathode terminal at the time of
molding after the anode terminal and the cathode terminal are
connected respectively to the capacitor element. Further,
since it is impossible to completely prevent from the penetra-
tion of the mold resin even if the insulating tape or the like is
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adhered to the lower surfaces of the anode terminal and the
cathode terminal, there occurs a problem of defective prod-
ucts. Furthermore, it is required to form a space in an interface
between an upper mold and a lower mold at the time of
molding in consideration of the thickness of the insulating
tape; however, the pressure of the molds to the insulating tape
is not so high and it also results in a problem that the mold
resin leaks to the adhered surface of the insulating tape.
[0008] On the other hand, in the Prior Art 2, the volume
efficiency of a capacitor element is improved by decreasing
the volume of a mold resin portion by insulating an anode
terminal made of a first conductive sheet and a cathode ter-
minal made of a second conductive sheet with an insulating
sheet. However, to produce a solid electrolytic capacitor with
such a structure, a process of adhering an insulating sheet to
both conductive sheets to be the anode terminal and the cath-
ode terminal is required. Further, with such a structure, the
contact surface area between the capacitor element and the
cathode terminal is narrowed and at the same time, the lead-
out distance between the cathode layer of the capacitor ele-
ment and the exposed portion of the cathode terminal
becomes not smaller than the thickness of the insulating sheet
and accordingly, there occurs a problem that the ESR of the
solid electrolytic capacitor cannot be decreased.

SUMMARY OF THE INVENTION

[0009] In view of above circumstances, an object of the
present invention is to decrease defects of products and
improve production efficiency.

[0010] According to one aspect of the invention, there is
provided a solid electrolytic capacitor comprising a capacitor
element having an anode member and a cathode member, an
anode terminal electrically connected with the anode mem-
ber, a cathode terminal electrically connected with the cath-
ode member, and a mold resin portion covering the capacitor
element; wherein

[0011] the cathode terminal has an upper step portion in
face-to-face contact with the cathode member and a lower
step portion exposed out of the mold resin portion and
[0012] a bottom surface of the mold resin portion and an
upper surface of the lower step portion of the cathode terminal
are disposed in an approximately same plane.

[0013] Other objects, features and advantages of the
present invention will become more fully understood from
the detailed description given hereinbelow and the accompa-
nying drawings which are given by way of illustration only,
and thus are not to be considered as limiting the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a cross-sectional view showing a solid
electrolytic capacitor according to a first embodiment of the
invention;

[0015] FIG. 2 is a cross-sectional view showing a solid
electrolytic capacitor according to a second embodiment of
the invention;

[0016] FIG. 3 is a schematic perspective view of the solid
electrolytic capacitor of FIG. 2 observed from the X-direc-
tion;

[0017] FIG. 4 is a cross-sectional view showing a capacitor
element according to the first embodiment and the second
embodiment of the invention; and



US 2009/0128998 Al

[0018] FIG. 5 is a cross-sectional view showing a conven-
tional solid electrolytic capacitor.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First Embodiment

[0019] FIG. 1 is a cross-sectional view of a solid electro-
Iytic capacitor according to the first embodiment of the inven-
tion. The electrolytic capacitor comprises a capacitor element
1, a mold resin portion 6, an anode terminal 7, and a cathode
terminal 8. At least respective lower surfaces and respective
side surfaces of exposed portions of an anode terminal 7 and
a cathode terminal 8 exposed out of a mold resin portion 6 are
plated. The capacitor element 1 of the present embodiment
has a structure shown, for example, in FIG. 4. That is, a
dielectric layer 3 and a cathode member 4 including a cathode
layer 41 and a cathode lead-out layer 42 are successively
layered on a circumferential surface of an anode body 22 in
which ananode lead 21 is implanted. As the anode lead 21, the
anode body 22, the dielectric layer 3, the cathode layer 41 and
a cathode lead-out layer 42, any of various materials that are
known in the art forming solid electrolytic capacitors can be
used. Each of the dielectric layer 3, the cathode layer 41 and
a cathode lead-out layer 42 may be made of a single layer or
a plurality of layers. Further, in the capacitor element 1, it is
not necessary to use the anode body 22 in which the anode
lead 21 is implanted, a metallic foil such as an aluminum foil
may be used as the anode body 22.

[0020] In the present specification, an explanation is given
by referring the anode lead 21 as an anode member 2 of the
capacitor element 1, and the cathode layer 41 and the cathode
lead-out layer 42 as a cathode member 4 of the capacitor
element 1.

[0021] The anode member 2 and the cathode member 4 are
connected with an anode terminal 7 and a cathode terminal 8,
respectively. The anode terminal 7 has a rising portion 71 and
the anode member 2 and the exposed portion of the anode
terminal 7 are connected with each other via the rising portion
71. A shape of the anode terminal 7 is not particularly limited
to the shape shown in FIG. 1. For example, the anode terminal
7 having a sufficient height for direct connection with the
anode member 2 may be used or as shown in FIG. 2, the anode
member 2 and the anode terminal 7 may be connected via a
conductive member 9.

[0022] The cathode terminal 8 has an upper step portion 81
and a lower step portion 82 and a step part is formed between
the upper step portion 81 and the lower step portion 82. The
upper step portion 81 of the cathode terminal 8 is connected
with the lower surface of the cathode member 4 in the inside
of the mold resin portion 6 in such a manner that an upper
surface of the upper step portion 81 of the cathode terminal 8
is in face-to-face contact with the lower surface of the cathode
member 4. On the other hand, the lower step portion 82 of the
cathode terminal 8 is exposed out of the mold resin portion 6.
An upper surface of the lower step portion 82 of the cathode
terminal 8 and a bottom surface of the mold resin portion 6 are
disposed in an approximately same plane and the upper sur-
face of the lower step portion 82 is brought into contact with
the bottom surface of the mold resin portion 6. Namely, the
upper surface of the lower step portion 82 of the cathode
terminal 8 and the bottom surface of the mold resin portion 6
are disposed to be approximately flushed with each other.
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[0023] The exposed portion of the anode terminal 7 and the
lower step portion 82 of the cathode terminal 8 are respec-
tively extended in the direction in which the anode member 2
and the cathode member 4 of the capacitor element 1 are
aligned and exposed out of the mold resin portion 6. Those
lower surfaces and side surfaces exposed out of the mold resin
portion 6 are plated respectively. According to the above-
mentioned configuration, at the time of mounting the solid
electrolytic capacitor on a substrate, solder fillet can easily be
observed.

Second Embodiment

[0024] FIG. 2 is a cross-sectional view of a solid electro-
Iytic capacitor according to the second embodiment of the
invention. The electrolytic capacitor comprises a capacitor
element 1, a mold resin portion 6, an anode terminal 7, and a
cathode terminal 8. The capacitor element 1 has the same
structure as the firstembodiment of FIG. 4. An anode member
2 is connected with the anode terminal 7 via a conductive
member 9 and a cathode member 4 is connected with a cath-
ode terminal 8. Herein, the shape, material, or the like of the
conductive member 9 is not particularly limited and those
which can connect the anode member 2 with the anode ter-
minal 7 by a process such as resistance welding and which
have conductivity in certain degree may be used.

[0025] The cathode terminal 8 has an upper step portion 81
and a lower step portion 82 and a step part is formed between
the upper step portion 81 and the lower step portion 82. The
upper step portion 81 of the cathode terminal 8 is connected
with the lower surface of the cathode member 4 in the inside
of'the mold resin portion 6 and the lower step portion 82 of the
cathode terminal 8 is exposed out of the mold resin portion 6.
An upper surface of the lower step portion 82, a bottom
surface of the mold resin portion 6, and an upper surface of the
anode terminal 7 are disposed in an approximately same
plane. Namely, the upper surface of the lower step portion 82,
the bottom surface of the mold resin portion 6, and the upper
surface of the anode terminal 7 are disposed to be approxi-
mately flushed with each other. The upper surface of the lower
step portion 82 of the cathode terminal 8 and the upper surface
of'the exposed portion of the anode terminal 7 are respectively
brought into contact with the bottom surface of the mold resin
portion 6. Further, the cathode terminal 8 has a rising portion
(side portion) 83 upwardly extending from both ends in the
width direction of the upper step portion 81 to a direction
approximately perpendicular to the direction in which the
anode member 2 and the cathode member 4 are aligned. FIG.
3 is a schematic perspective view of the solid electrolytic
capacitor of FIG. 2 observed from the X-direction.

[0026] As shown in FIG. 3, the rising portion (side portion)
83 is connected with side surfaces of the cathode member 4 of
the capacitor element 1. According to the configuration, the
contact surface area between the cathode member 4 and the
cathode terminal 8 can further be widened and accordingly,
the ESR of the solid electrolytic capacitor can further be
lowered. In order to further widen the contact surface area
between the cathode member 4 and the cathode terminal 8, it
is preferable to form an extended portion 83a extending from
the rising portion 83 as shown in FIG. 2. The extending
direction of the extended portion 83a is not particularly lim-
ited; however, in a case where the rising portion 83 rises from
a point nearest to the anode terminal 7 of the upper step
portion 81, the extended portion 83a is preferable to be
extended in the direction from the anode member 2 side
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toward the cathode member 4 side. By forming such a
extended portion 83, the contact surface area between the
capacitor element 1 and the cathode terminal 8 can further be
widened and accordingly, the ESR of the solid electrolytic
capacitor can further be lowered.

[0027] Further, in the present embodiment, the anode ter-
minal 7 and the lower step portion 82 of the cathode terminal
8 is respectively exposed out of the mold resin portion 6 and
those are extended in the direction in which the anode mem-
ber 2 and the cathode member 4 are aligned, same as those of
the first embodiment. Accordingly, at the time of mounting
the solid electrolytic capacitor on a substrate, solder fillet can
easily be observed and adhesion between the solid electro-
lytic capacitor and the substrate can be improved.

[0028] In the solid electrolytic capacitor of FIG. 2, the
anode terminal 7 and the lower step portion 82 of the cathode
terminal 8 is respectively exposed out of the mold resin por-
tion 6 and side surfaces of the exposed portions are plated.
Accordingly, solder fillet can easily be observed at the time of
mounting the solid electrolytic capacitor on the substrate.

[0029] As described above in detail, according to one
aspect of the invention, there is provided a solid electrolytic
capacitor comprising a capacitor element having an anode
member and a cathode member, an anode terminal electri-
cally connected with the anode member, a cathode terminal
electrically connected with the cathode member, and a mold
resin portion covering the capacitor element; wherein

[0030] the cathode terminal has an upper step portion in
face-to-face contact with the cathode member and a lower
step portion exposed out of the mold resin portion and

[0031] a bottom surface of the mold resin portion and an
upper surface of the lower step portion of the cathode terminal
are disposed in an approximately same plane.

[0032] According to the above-mentioned configuration,
since the mold resin does not enter in the respective lower
surfaces of the anode terminal and the cathode terminal,
defects of products due to entering of the mold resin can be
decreased. Further, since there is no need to protect the
respective lower surfaces of the anode terminal and the cath-
ode terminal with an insulating tape or the like at the time of
molding, the production process can be simplified and
accordingly, the production of a solid electrolytic capacitor is
made easy and the production efficiency is improved. Fur-
thermore, since there is no need to adhere an insulating tape or
the like to the respective lower surfaces of the anode terminal
and the cathode terminal, it is not required to form a space
between the mold faces of an upper mold and a lower mold in
consideration of the thickness of the insulating tape. Accord-
ingly, the upper mold and the lower mold can be fitted without
a gap. As a result, the mold resin can be prevented from
leaking out of a boundary between the upper mold and the
lower mold.

[0033] Further, it is preferable that the cathode terminal
further has a rising portion (side portion) upwardly rising
from the upper step portion in a direction approximately
perpendicular to the direction in which the anode member and
the cathode member are aligned and that the rising portion
(side portion) is connected with at least one of side surfaces of
the capacitor element. According to the above-mentioned
configuration, since the contact surface area between the
cathode member of the capacitor element and the cathode
terminal is increased, the ESR of the solid electrolytic capaci-
tor can be further lowered. The rising portion (side portion) is
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more preferable to be extended upwardly in both ends of the
upper step portion in the width direction.

[0034] Furthermore, it is preferable that the rising portion
(side portion) further has an extended portion extending from
the anode member side toward the cathode member side in the
direction in which the anode member and the cathode mem-
ber are aligned. According to the above-mentioned configu-
ration, the contact surface area between the cathode member
of'the capacitor element and the cathode terminal can further
be widened and the ESR of the solid electrolytic capacitor can
further be lowered.

[0035] According to one aspect of the present invention, it
is made possible to prevent the mold resin from entering in the
respective lower surfaces of the anode terminal and the cath-
ode terminal. Therefore, defects of products due to entering of
the mold resin can be decreased. As a result, production
efficiency can be improved. Further, since there is no need to
protect the respective lower surfaces of the anode terminal
and the cathode terminal with an insulating tape or the like at
the time of molding, a process of adhering an insulating tape
or the like and a process of peeling the insulating tape or the
like are not needed and thus, it is made possible to simplify the
process of production. Accordingly, not only production effi-
ciency can be improved, but also deterioration of yield of
products can be prevented. Furthermore, according to the
present invention, since the upper mold and the lower mold
can be fitted without a gap, the mold resin can be prevented
from leaking out of a boundary between the upper mold and
the lower mold. Accordingly, defects of products due to leak-
ing the mold resin can be decreased.

[0036] Although the present invention has been described
in detail, the foregoing descriptions are merely exemplary at
all aspects, and do not limit the present invention thereto.
Various applications or modifications are possible within the
literal or equivalent scope of the claims.

[0037] The present application claims a priority based on
Japanese Patent Application No. 2007-300908 filed on Nov.
20, 2007, the contents of which are hereby incorporated by
reference in its entirely.

What is claimed is:

1. A solid electrolytic capacitor comprising a capacitor
element having an anode member and a cathode member, an
anode terminal electrically connected with the anode mem-
ber, a cathode terminal electrically connected with the cath-
ode member, and a mold resin portion covering the capacitor
element; wherein

the cathode terminal has an upper step portion in face-to-

face contact with the cathode member and a lower step
portion exposed out of the mold resin portion and

a bottom surface of the mold resin portion and an upper

surface of the lower step portion of the cathode terminal
are disposed in an approximately same plane.

2. The solid electrolytic capacitor according to claim 1,
wherein the cathode terminal further has a side portion
extending from the upper step portion and the side portion is
connected with a side surface of the capacitor element.

3. The solid electrolytic capacitor according to claim 2,
wherein the side portion is upwardly extended from both ends
in the width direction of the upper step portion to a direction
approximately perpendicular to the direction in which the
anode member and the cathode member are aligned.
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4. The solid electrolytic capacitor according to claim 2,
wherein the side portion further has an extended portion
extending in a direction in which the anode member and the
cathode member are aligned.

5. The solid electrolytic capacitor according to claim 4,
wherein the extended portion is extended from an anode
member side to a cathode member side.
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6. The solid electrolytic capacitor according to claim 1,
wherein the anode terminal is exposed out of the mold resin
portion and the upper surface of the lower step portion of the
cathode terminal, the bottom surface of the mold resin por-
tion, and an upper surface of the anode terminal are disposed
in an approximately same plane.

sk sk sk sk sk



