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2A 

Fig- 2B 
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Fig. 3A 
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Fig. 4B 
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Fig. 8A 

Fig. 8B 
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Fig. 9A 
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SOLID ELECTROLYTIC CAPACITOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a solid electrolytic 
capacitor. 

[0003] 2. Description of the Prior Art 

[0004] A solid electrolytic capacitor has a structure in 
Which an anode is formed of a valve metal such as alumi 

num, tantalum, niobium, or the like; an oxide ?lm as a 
dielectric layer is formed by anodizing the anode; and a solid 
electrolytic layer and a cathode layer are laminated on the 
dielectric layer in this order. 

[0005] In recent years, With the demand for digitaliZation 
of a circuit and miniaturiZation of electronic equipment, 
there is an increasing demand for high-frequency response 
characteristics and miniaturiZation of electronic compo 
nents. Also in a solid electrolytic capacitor, in order to meet 
such demands, loW resistance of a conductor part such as a 
solid electrolytic layer, a cathode layer, and the like and 
miniaturiZation and large capacitance of a solid electrolytic 
capacitor is promoted. 

[0006] For realiZing miniaturiZation and large capacitance 
of a solid electrolytic capacitor, a laminated type solid 
electrolytic capacitor in Which a plurality of capacitor units 
are laminated is proposed. FIG. 13A is a perspective vieW 
of a conventional solid electrolytic capacitor, and FIG. 13B 
is a cross-sectional vieW taken along line I-I in FIG. 13A. In 
general, the electrolytic capacitor is produced as folloWs. 
First, a capacitor unit is formed by forming a dielectric layer 
2, a solid electrolytic layer 3 and a cathode layer 4 in this 
order on the predetermined surface of an anode layer 1. 
Then, a plurality of capacitor units are laminated via a 
conductive adhesive 5 to form a unit laminate. Next, the 
anode lead portions 1a that are not covered With a solid 
electrolytic layer and the like are bundled and integrated into 
an anodic extraction terminal 13 by Welding. Furthermore, a 
cathodic extraction terminal 9 is connected to a cathode 
layer 4 of the capacitor unit constituting the bottom layer of 
the laminate via a conductive adhesive 7. Finally, a sealing 
body 8 is formed in a state in Which the anodic extraction 
terminal 13 and the cathodic extraction terminal 9 are 
exposed to the outside. 

[0007] In a solid electrolytic capacitor, further miniatur 
iZation and large capacitance are demanded. At the same 
time, in order to improve the high-frequency response 
characteristics of the products, the connection betWeen con 
ductors, in particular the connection betWeen a valve metal 
as an anode and an anodic terminal, has further been 
demanded to have loW resistance property and improved 
reliability. 

[0008] JP 6 (1994)-84716 A discloses a method in Which 
an anode of each capacitor unit is exposed to the outside of 
the sealing body respectively; a conductive layer formed of 
a thermal spraying layer, a sputtering ?lm, a conductive 
resin, or the like is formed so as to cover the exposed 
portion; and anodes are electrically integrated via the con 
ductive layer. According to this method, since the space 
necessary to integrate the anodes becomes smaller as com 
pared With the capacitor shoWn in FIGS. 13A and 13B, it is 
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possible to achieve further miniaturiZation and large capaci 
tance. HoWever, since an interface resistance betWeen the 
anode and the conductive layer due to a natural oxide ?lm 
formed on the surface of the valve metal is large, there are 
disadvantages in that connection With loW resistance and 
high reliability cannot be obtained. 

[0009] Furthermore, JP 8 (1996)-273983 A describes a 
method of forming a metal plating layer on the surface of 
each anode layer and connecting this respective metal plat 
ing layer to a further plating layer; and a method of con 
necting the individual metal plating layers to each other by 
soldering or Welding. HoWever, in the former method in 
Which the anodes are connected to each other only by a 
plating layer, there is a problem in the reliability of the 
mechanical strength, etc. Furthermore, in a latter method in 
Which a plating layer is connected by Welding and the like, 
a thermal effect due to high temperature heating in Welding 
is not negligible, thus deteriorating the quality of products. 
In addition, since the plating layer is generally thin, there is 
an industrial dif?culty in connecting the extremely thin 
plating layers to each other by Welding, that is, by fusing of 
metals. 

SUMMARY OF THE INVENTION 

[0010] Therefore, With the foregoing in mind, it is an 
object of the present invention to provide a solid electrolytic 
capacitor realiZing miniaturiZation and large capacitance and 
capable of obtaining a loW resistance and high reliability 
When electrically connecting anodes to each other. 

[0011] In order to achieve the above-mentioned object, the 
?rst solid electrolytic capacitor of the present invention 
includes a laminate comprising a plurality of capacitor units, 
each capacitor unit comprising an anode made of a valve 
metal, a dielectric layer formed on the anode and a solid 
electrolytic layer formed on the dielectric layer; a sealing 
body for sealing the laminate; and an anodic conductive 
elastic body formed outside the sealing body and electrically 
connected to the anode; the anodes being electrically con 
nected to each other via the anodic conductive elastic body; 
Wherein a part of the anode is exposed to the outside of the 
sealing body, and the exposed portion of the anode is 
covered With a plating layer and electrically connected to the 
anodic conductive elastic body via the plating layer. 

[0012] With such a con?guration, since the space neces 
sary for electric integration of the anodes can be reduced, it 
is possible to realiZe miniaturiZation and large capacitance 
of a solid electrolytic capacitor. Furthermore, since a plating 
layer is interposed betWeen the anode and the anodic con 
ductive elastic body, it is possible to suppress the increase of 
the interface resistance betWeen the anode and the conduc 
tive elastic body due to a natural oxide ?lm formed on the 
surface of the valve metal, and thus to realiZe the connection 
With loW resistance and high reliability. 

[0013] It is preferable that the ?rst solid electrolytic 
capacitor further includes a cathode layer being laminated 
on the solid electrolytic layer. 

[0014] Furthermore, the second solid electrolytic capaci 
tor of the present invention includes a laminate comprising 
a plurality of capacitor units, each capacitor unit comprising 
an anode made of a valve metal, a dielectric layer formed on 
the anode, a solid electrolytic layer formed on the dielectric 
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layer and a cathode layer formed on the solid electrolytic 
layer; a sealing body for sealing the laminate; and an anodic 
conductive elastic body forrned outside the sealing body and 
electrically connected to the anode; the anodes being elec 
trically connected to each other via the anodic conductive 
elastic body; Wherein a part of the anode is exposed to the 
outside of the sealing body, and the exposed portion of the 
anode is covered With a plating layer and electrically con 
nected to the anodic conductive elastic body via the plating 
layer. 
[0015] With such a con?guration, since the space neces 
sary for electric integration of the anodes can be reduced, it 
is possible to achieve rniniaturiZation and large capacitance 
of a solid electrolytic capacitor. Furthermore, since a plating 
layer is interposed betWeen the anode and the anodic con 
ductive elastic body, it is possible to suppress the increase of 
the interface resistance betWeen the anode and the conduc 
tive elastic body due to a natural oXide ?lm formed on the 
surface of the valve metal, and thus to realiZe the connection 
With loW resistance and high reliability. 

[0016] Furthermore, in the ?rst and second solid electro 
lytic capacitors, it is preferable that the plating layer has a 
rnulti-layer structure. For example, by constituting the plat 
ing layer by a plurality of plating layers having a various 
kinds of materials, it is possible to compensate for respective 
defects in the properties of each plating material. 

[0017] Furthermore, in the solid electrolytic capacitor, the 
plating layer includes at least one selected from the group 
consisting of a nickel plating layer, a copper plating layer, a 
Zinc plating layer, a silver plating layer, a tin plating layer, 
a gold plating layer and a solder plating layer. Nickel plating 
herein is de?ned as a plating including nickel as a main 
component. This de?nition applies to the other kinds of 
metal plating. The main component herein denotes a corn 
ponent With the largest content (Wt. %) in the plating. 

[0018] Furthermore, in the ?rst and second solid electro 
lytic capacitors, it is preferable that the anodic conductive 
elastic body is formed of a resin cornprising conductive 
poWder. 
[0019] Furthermore, in the ?rst and second solid electro 
lytic capacitors, it is preferable that the conductive poWder 
is at least one selected from the group consisting of silver 
poWder, copper poWder, and carbon poWder. This is prefer 
able because the conductive poWder has high conductivity, 
and thus resistance can be loWered further. 

[0020] Furthermore, it is preferable that the ?rst and 
second solid electrolytic capacitors further include a metal 
electrode forrned outside the sealing body and electrically 
connected to the anodic conductive elastic body. This is 
preferable because resistance can be loWered further. 

[0021] Furthermore, in the ?rst and second solid electro 
lytic capacitors, as the metal electrode, a metal plate or metal 
cap can be used. In this case, a part in Which the metal plate 
or metal cap is in contact With the anodic conductive elastic 
body is plated. As the plating layer, for example, silver 
plating layer and gold plating layer are preferred for real 
iZing the loW resistance property. Furthermore, it is prefer 
able that the above-rnentioned plating layer has a rnulti-layer 
structure. For example, by constituting the plating layer of a 
plurality of plating layers having various kinds of materials, 
it is possible to compensate for respective defects in prop 
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erties of each plating rnaterial. Furthermore, as the metal 
electrode, a metal layer formed by plating can be used. 

[0022] Furthermore, in the ?rst and second solid electro 
lytic capacitors, it is preferable that the capacitor units are 
larninated to each other via a conductive adhesive and the 
solid electrolytic layers are electrically connected to each 
other via this conductive adhesive. 

[0023] Furthermore, it is preferable that the ?rst and 
second solid electrolytic capacitors further comprising a 
cathodic terrninal electrically connected to the solid electro 
lytic layer and the cathodic terrninal are adjacent to all the 
capacitor units constituting the laminate and directly con 
nected to all the capacitor units via a conductive adhesive. 
This is preferable because it is possible to eXtract capaci 
tance from each capacitor unit With loW resistance easily and 
to obtain a capacitor With eXcellent high-frequency response 
characteristics. 

[0024] In this case, as the cathodic terminal, a lead frame 
can be used and a part of the lead frame is eXposed to the 
outside of the sealing body. 

[0025] Furthermore, as the cathodic terminal, a metal chip 
can be used and a part of the metal chip is eXposed to the 
outside of the sealing body. It is preferable that as the metal 
chip, a metal including at least one of silver and gold is used. 

[0026] Furthermore, in the ?rst and second solid electro 
lytic capacitors, it is preferable that a part of the metal chip 
eXposed to the outside of the sealing body is covered With a 
cathodic conductive elastic body. Furthermore, it is prefer 
able that the ?rst and second solid electrolytic capacitors 
include a metal electrode that is electrically connected to the 
cathodic conductive elastic body. 

[0027] Furthermore, in the ?rst and second solid electro 
lytic capacitors, it is preferable that the capacitor units are 
larninated to each other via a metal foil and the solid 
electrolytic layers are electrically connected to each other 
via this metal foil. 

[0028] In this case, it is preferable that the metal foil is 
formed of the valve rnetal. Furthermore, it is preferable that 
the ?rst and second solid electrolytic capacitors further 
include a cathodic conductive elastic body forrned outside 
the sealing body and electrically connected to the metal foil, 
Wherein a part of the metal foil is eXposed to the outside of 
the sealing body and the eXposed portion is covered With the 
plating layer and electrically connected to the cathodic 
conductive elastic body via the plating layer. Furthermore, it 
is preferable that the metal electrode forrned outside the 
sealing body and electrically connected to the cathodic 
conductive elastic layer is included. 

[0029] As the cathodic conductive elastic body, a resin 
including conductive poWder is preferably used. Further 
more, it is preferable that the conductive poWder is at least 
one selected from the group consisting of silver poWder, 
copper poWder, and carbon poWder. 

[0030] As the metal electrode, it is possible to use a metal 
plate or metal cap. In this case, a part in Which the metal 
plate or metal cap is in contact With the cathodic conductive 
elastic body is plated. As the plating layer, for example, a 
silver plating layer and gold plating layer are preferred for 
realiZing the loW resistance property. Furthermore, it is 
preferable that the above-mentioned plating layer has a 
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multi-layer structure. For example, by constituting the plat 
ing layer of a plurality of plating layers having various kinds 
of materials, it is possible to compensate for respective 
defects in properties of each plating material. Furthermore, 
as the metal electrode, a metal layer formed by plating can 
be used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1A is a perspective vieW of an eXample of a 
solid electrolytic capacitor according to a ?rst embodiment, 
and FIG. 1B is a cross-sectional vieW thereof. 

[0032] FIGS. 2A and 2B are partially cross-sectional 
vieWs of an eXample of the solid electrolytic capacitor 
shoWn in FIG. 1A and 1B. 

[0033] FIG. 3A is a perspective vieW of an eXample of a 
solid electrolytic capacitor according to a second embodi 
ment, and FIG. 3B is a cross-sectional vieW thereof. 

[0034] FIG. 4A is a perspective vieW of another eXample 
of a solid electrolytic capacitor according to a second 
embodiment, and FIG. 4B is a cross-sectional vieW thereof. 

[0035] FIG. 5A is a perspective vieW of a further eXample 
of a solid electrolytic capacitor according to a second 
embodiment, and FIG. 5B is a cross-sectional vieW thereof. 

[0036] FIG. 6A is a perspective vieW of an eXample of a 
solid electrolytic capacitor according to a third embodiment, 
and FIG. 6B is a cross-sectional vieW thereof. 

[0037] FIG. 7A is a perspective vieW of another example 
of a solid electrolytic capacitor according to a third embodi 
ment, and FIG. 7B is a cross-sectional vieW thereof. 

[0038] FIG. 8A is a perspective vieW of an eXample of a 
solid electrolytic capacitor according to a fourth embodi 
ment, and FIG. 8B is a cross-sectional vieW thereof. 

[0039] FIG. 9A is a perspective vieW of another eXample 
of a solid electrolytic capacitor according to a fourth 
embodiment, and FIG. 9B is a cross-sectional vieW thereof. 

[0040] FIG. 10A is a perspective vieW of an eXample of 
a solid electrolytic capacitor according to a ?fth embodi 
ment, and FIG. 10B is a cross-sectional vieW thereof. 

[0041] FIG. 11A is a perspective vieW of another eXample 
of a solid electrolytic capacitor according to a ?fth embodi 
ment, and FIG. 11B is a cross-sectional vieW thereof. 

[0042] FIG. 12A is a cross-sectional vieW of a further 
eXample of a solid electrolytic capacitor according to a ?fth 
embodiment. 

[0043] FIG. 13A is a perspective vieW of a conventional 
solid electrolytic capacitor, and FIG. 13B is a cross-sec 
tional vieW thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0044] Hereinafter, the present invention Will be described 
by Way of embodiments With reference to the accompanying 
draWings. 

[0045] (Embodiment 1) 
[0046] FIG. 1A is a perspective vieW shoWing a solid 
electrolytic capacitor according to the ?rst embodiment of 
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the present invention. FIG. 1B is a cross-sectional vieW 
taken along line I-I in FIG. 1A. In the solid electrolytic 
capacitor, a laminate in Which a plurality of capacitor units 
are laminated is sealed With a sealing body. 

[0047] A capacitor unit is provided With an anode 1, a 
dielectric layer 2 formed on the surface of the anode 1, and 
a solid electrolytic layer 3 formed on the dielectric layer 2. 
Furthermore, it is preferable that a cathode layer 4 is formed 
on the solid electrolytic layer 3. Furthermore, one end 
portion of the anode 1 forms a lead portion 1a (hereinafter, 
“an anode lead” Will be referred to). This portion is covered 
directly With the sealing body or covered With a sealing body 
via an oXide ?lm that is made of the same material as the 
dielectric layer 2. 

[0048] For the anode 1, for eXample, a valve metal such as 
aluminum, tantalum, titanium, niobium, and the like are 
used. Above all, aluminum is preferred because it is easily 
available and can be processed into a foil easily. Further 
more, it is preferable that the anode 1 is provided With a 
plurality of pores communicating to the outer surface. This 
is preferable because it is possible to increase the surface 
area of the anode and to increase capacitance. When alumi 
num is used, the anode 1 can be produced by carrying out a 
process for roughening the surface, for eXample, an electro 
lytic etching, a chemical etching, a blasting, or the like. 
When tantalum or niobium is used, the anode 1 can be 
produced by press molding the poWder of tantalum or 
niobium folloWed by sintering the resultant molded body. 

[0049] The dielectric layer 2 can be formed of an oXide 
?lm of the valve metal constituting the anode 1. The 
dielectric layer 2 is formed on the entire surface including a 
porous surface of the anode 1 eXcept for an anode lead 1a for 
electrically connecting to the anodic terminal. In some 
process, since the anode lead 1a can be connected to the 
anodic terminal on the end face eXposed to the outside, an 
oXide ?lm is formed also on the anode lead 1a. The dielectric 
layer 2 can be formed by anodiZing the anode 1. 

[0050] The solid electrolytic layer 3 is a member consti 
tuting a cathode of the solid electrolytic capacitor and 
formed on the surface of the dielectric layer 2 (including the 
surface inside the pores). Even When an oXide ?lm is formed 
on the anode lead 1a in order to insulate from the anodic 
terminal, the solid electrolytic layer is not formed on the 
anode lead 1a. 

[0051] The solid electrolytic layer 3 can be formed of, for 
eXample, a conductive polymer. The conductive polymer is 
a polymer eXpressing the conductivity by itself, and can be 
formed by polymeriZing monomers on the surface of the 
dielectric layer. An eXample of the conductive polymers 
includes a polymer of a heterocyclic ?ve-membered ring 
compound. More speci?cally, polypyrrole, polythiophene, 
poly-3-alkyl thiophene, and polyisothianaphthene, etc. and 
derivatives thereof preferably are used. Furthermore, a poly 
mer of a siX-membered ring compound exhibiting conduc 
tivity, for eXample, polyparaphenylene, polyaniline, poly 
paraphenylene vinylene, etc. and derivatives thereof may be 
used. Furthermore, it is preferable that a dopant may be 
added to the conductive polymers in order to improve the 
conductivity of the polymer and to reduce the resistance. As 
the dopant, for eXample, an aryl sulfonate ion such as alkyl 
naphthalene sulfonate, paratoluene sulfonate, etc., an aryl 
phosphate ion, or the like can be used. 
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[0052] The solid electrolytic layer 3 also can be formed of 
manganese dioxide. It can be formed by thermally decom 
posing a manganese salt such as manganese nitrate on the 
surface of the dielectric layer 2. HoWever, for achieving 
high-frequency response characteristics, it is preferable that 
the conductive polymer is used for the solid electric layer. 

[0053] The cathode layer 4 is a member having a cathode 
electricity collector function and is formed on the surface of 
the solid electrolytic layer 3. For the cathode layer 4, a 
conductive paste such as a carbon paste, a silver paste, and 
the like may be used. Furthermore, the cathode layer 4 may 
have a single layer structure or a laminate structure. HoW 
ever, for achieving high-frequency response characteristics, 
in order to realiZe a collecting property With a loW resis 
tance, a multi-layer structure including a carbon paste and a 
silver paste is preferred. 

[0054] A plurality of the capacitor units are laminated to 
form a unit laminate. The number of capacitor units to be 
laminated is not particularly limited and can appropriately 
be set in accordance With the desired capacitance. 

[0055] In this unit laminate, it is preferable that a conduc 
tive adhesive 5 is interposed betWeen the capacitor units and 
the cathode layers 4 are adhered to each other via the 
conductive adhesive 5. Furthermore, the kind of the con 
ductive adhesives 5 is not particularly limited. HoWever, a 
silver adhesive etc. is preferred because the capacitor units 
are connected to each other With loW resistance. 

[0056] The unit laminate is sealed by a sealing body 8. An 
example of the sealing body 8 includes, for example, resin, 
ceramics and the like. Furthermore, as a method for forming 
the sealing body, for example, a method of molding a unit 
laminate With a resin, a method of inserting the unit laminate 
into a resin case, ceramic case or the like is used, folloWed 
by sealing thereof. 

[0057] A part of the anode lead 1a of each capacitor unit 
is exposed on the surface of the sealing body 8 and an anodic 
conductive elastic body 6 is formed so as to cover the 
exposed portion of the anode lead. Furthermore, a cathodic 
extraction terminal 9 is connected to the unit laminate. Apart 
of the cathodic extraction terminal 9 is exposed to the 
outside of the sealing body 8. The folloWing are the expla 
nations of structures of extracting the anode and cathode. 

[0058] First, a structure of extracting the anode Will be 
explained. FIG. 2A is a partially cross-sectional vieW of an 
anodic extracting portion in the solid electrolytic capacitor. 
As shoWn in FIG. 2A, the anode lead 1a of each capacitor 
unit is extracted to the outside of the sealing body 8, 
respectively. In other Words, a part of each anode lead 1a is 
exposed to the outside of the sealing body 8. The exposed 
portion of the anode lead 1a is connected to the anodic 
conductive elastic body 6 formed outside the sealing body 8 
via a plating layer 21. Herein, the anodic conductive elastic 
layer 6 is closely attached to the sealing body 8 except for 
the exposed portion of the anode lead 1a for improving the 
connecting strength With respect to the sealing body 8. 

[0059] The kind of the plating layer 21 is not particularly 
limited as long as it has a function of stabiliZing a state in 
Which a natural oxide ?lm of the anode lead 1a is removed. 
An example of the plating layer 21 includes, for example, a 
nickel plating layer, a copper plating layer, a Zinc plating 
layer, a silver plating layer, a tin plating layer, a gold plating 
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layer, a solder plating layer and the like. Above all, in order 
to improve the effect of preventing the formation of natural 
oxide ?lms, a nickel plating layer, a copper plating layer and 
a Zinc plating layer are preferred. In order to achieve close 
adhesion and loW resistance connection With respect to the 
anodic conductive elastic body, a gold plating layer and a 
silver plating layer are preferred. The nickel plating layer 
herein denotes a plating layer including a nickel as a main 
component, and may include accessory components. The 
same is true in the other kinds of plating layers. 

[0060] Furthermore, as shoWn in FIG. 2B, the plating 
layer may have a multi-layer structure. In this case, as a layer 
21a that is in contact With the anode lead, a material that is 
likely to be formed on the anode lead surface, for example, 
a nickel plating layer, a copper plating layer, a Zinc plating 
layer, and the like are preferably used. As a layer 21b that is 
in contact With the anodic conductive elastic body, a material 
that is Well connected to the conductive elastic layer elec 
trically and physically, for example, a gold plating layer, a 
silver plating layer, and the like are preferably used. 
Thereby, it is possible to optimiZe both an effect of prevent 
ing the formation of the natural oxide ?lm and an effect of 
reducing the interface resistance With respect to the anodic 
conductive elastic body. 

[0061] The anodic conductive elastic body 6 is not par 
ticularly limited as long as it has an elastic body having 
conductivity. HoWever, as the anodic conductive elastic 
body 6, for example, a conductive resin, a conductive paste, 
conductive painting, conductive rubber, and the like may be 
used. In particular, in order to obtain the loW resistance 
property, a material having high conductivity is preferred. 
Speci?cally, it is preferable to use a conductive resin includ 
ing at least one selected from the group consisting of silver 
poWder, copper poWder and carbon poWder. In particular, for 
preventing the ionic migration, a conductive resin including 
carbon poWder is preferred, and for obtaining high conduc 
tivity, a conductive resin including silver poWder is pre 
ferred. The anodic conductive elastic body 6 does not 
necessarily cover the entire portion of the end face of the 
sealing body 8. The anodic conductive elastic body 6 can be 
formed so that it covers the exposed portion of the anode 
lead 1a. Furthermore, for improving the connecting strength 
betWeen the anodic conductive elastic body 6 and the sealing 
body 8, it is preferable that the anodic conductive elastic 
body 6 covers around the sealing body 8 from the upper and 
loWer sides. 

[0062] Furthermore, as the anodic conductive elastic body 
6, a material that is highly adhered to the sealing body 8 is 
preferably used. Therefore, When the sealing body 8 is 
formed of a resin, it is preferable that the same kind of a resin 
constituting a sealing body is used for the resin constituting 
a conductive resin. 

[0063] This structure of the extracting anode can be 
formed, for example, as folloWs. First, a sealing body 8 is 
formed so as to cover the unit laminate, and a part of the 
anode lead 1a is exposed to the end face of the sealing body 
8 by a method such as an end face polishing or the like. 
Then, a portion of the anode lead 1a exposed to the end face 
of the sealing body 8 is provided With a plating layer 21. As 
the methods for forming the plating layer 21, any one of an 
electrolytic plating, an electroless plating may be employed. 
HoWever, from the vieWpoint of the ef?ciency, the electro 
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less plating is preferred. In particular, aluminum is used for 
the anode 1, it is preferable that a nickel plating layer or a 
copper plating layer is formed by the electroless plating. 
Furthermore, it is preferable that prior to the formation of the 
plating layer 21, the surface of contamination on the anode 
lead 1a is removed With a degreasing agent. Furthermore, it 
is preferable that a metal such as Zinc, Which is likely to be 
alloyed With aluminum, is substitution plated in advance and 
a natural oxide ?lm is removed from the surface by alloying. 
Furthermore, after a plating layer 21 is formed, the anodic 
conductive elastic body 6 is formed by coating of the 
conductive resin, curing, or the like on the surface on Which 
the anode lead 1a is exposed. 

[0064] Because such a structure of the extracting anode is 
employed, it is possible to realiZe the electric integration of 
the anode by exposing the anode lead to the outside of the 
sealing body, respectively, and forming the anodic conduc 
tive elastic body on the exposed portion. Therefore, unlike 
the conventional structure (see FIG. 13B), a space for 
bundling anode leads can be omitted, thus realiZing the large 
capacitance. Furthermore, by connecting the anode lead to 
the anodic conductive elastic body via the plating layer, the 
anode can be integrated electrically in a state in Which the 
oxide ?lm on the anode lead surface is removed. Therefore, 
it is possible to provide a solid electrolytic capacitor With 
loW resistance and high-frequency response characteristics. 

[0065] Furthermore, by using a conductive elastic body 
having a high adhesive strength With respect to the sealing 
body as the anodic terminal, it is possible to produce a solid 
electrolytic capacitor that also has a high connecting reli 
ability. Furthermore, for integrating the anode, a means 
having less thermal effect than that of the metal Welding can 
be employed. An example of such means includes, for 
example, coating of a conductive resin, curing, and the like. 
Thus, an industrially practical connection can be carried out 
Without deteriorating the property of the products. Further 
more, in the anodic conductive elastic body, it is possible to 
relax physical stress that occurs in production process, 
thermal stress that occurs When the ?nal product is mounted 
on a substrate, or the like, Which makes it possible to 
improve the connection reliability. 

[0066] Next, a structure of extracting a cathode Will be 
explained. As mentioned above, a cathodic extraction ter 
minal 9 is connected to the unit laminate via the conductive 
adhesive 7. Furthermore a part of the cathodic extraction 
terminal 9 is extracted to the outside of the sealing body 8. 

[0067] The location of the cathodic extraction terminal 9 
is not particularly limited as long as it is connected electri 
cally to the cathode layer 4 of the capacitor unit. For 
example, as shoWn in FIG. 1B, the cathode extracting 
terminal 9 can be located so that it covers at least a part of 
the surface of the laminate perpendicular to the direction in 
Which the capacitor units are laminated. 

[0068] Furthermore, as the cathodic extraction terminal 9, 
for example, iron, copper, nickel, stainless steel, or the like 
can be used. Furthermore, the kind of the conductive adhe 
sive to be interposed betWeen the cathodic extraction ter 
minal and cathode layer is not particularly limited. HoWever, 
silver adhesive is preferred. 

[0069] In this embodiment, the case Where the anodic 
conductive elastic body and the cathodic extraction terminal 
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are used for the terminal electrode of the ?nal product is 
explained. HoWever, the present invention is not necessarily 
limited to this structure. For example, the resultant device is 
made to be an internal device and an extraction electrode is 
attached thereto and resin molded, and the extraction elec 
trode may be used as a terminal electrode. 

[0070] (Second Embodiment) 
[0071] FIG. 3A is a perspective vieW shoWing a solid 
electrolytic capacitor according to the second embodiment 
of the present invention. FIG. 3B is a cross-sectional vieW 
takes along line I-I in FIG. 3A. In the solid electrolytic 
capacitor, a laminate in Which a plurality of capacitor units 
are laminated is sealed With a sealing body. The structure of 
the capacitor unit and the unit laminate is the same as in the 
?rst embodiment. 

[0072] A part of the anode lead 1a of each capacitor unit 
is exposed on the surface of the sealing body 8 and the 
exposed portion is connected to the anodic conductive 
elastic body 6 via a plating layer. The structure of the 
extracting anode is the same as in the ?rst embodiment. 

[0073] Acathodic extraction terminal 9 is connected to the 
unit laminate via a conductive adhesive 7. Furthermore, a 
part of the cathodic extraction terminal 9 is extracted to the 
outside of the sealing body 8. 

[0074] As shoWn in FIG. 3B, the cathodic extraction 
terminal 9 is located so as to cover at least a part of the side 
face of the laminate parallel to the direction in Which the 
capacitor units are laminated (hereinafter, “side face” also 
Will be referred to) so that the cathodic extraction terminal 
9 is directly connected to the cathode layer 4 of all the 
capacitor units constituting the laminate via the conductor 
adhesive 7. Thus, by connecting the cathodic extraction 
terminal 9 directly to the cathode layer 4 of all the capacitor 
units, it is possible to extract the capacitance from each 
capacitor unit With loW resistance, and to thus obtain a 
capacitor With excellent high-frequency response character 
istics. 

[0075] As mentioned above, the shape of the cathodic 
extraction terminal 9 is not particularly limited as long as it 
can cover the side face of the laminate. Furthermore, the 
cathodic extraction terminal 9 is not required to cover the 
entire surface of the side face of the laminate and may cover 
at least one portion thereof. The area to be covered (cover 
age) is not particularly limited. If the resistance of the 
cathodic extraction terminal 9 itself is satisfactory loW, it is 
possible to realiZe the satisfactory loW resistance by cover 
ing about 10% of one side face of the laminate. 

[0076] Furthermore, the cathodic extraction terminal 9 
may be formed so as to cover a plurality of side faces of the 
unit laminate instead of covering only one side face of the 
unit laminate. Furthermore, the cathodic extraction terminal 
9 can be formed so that it can cover not only the side face 
of the unit laminate but also the surface of the laminate 
perpendicular to the direction in Which the capacitor units 
are laminated. FIG. 4A is a perspective vieW shoWing a 
solid electrolytic capacitor having such a structure; and FIG. 
4B is a cross sectional vieW taken along line H in FIG. 4A. 

[0077] Furthermore, the portion Where the cathodic 
extraction terminal is located is not particularly laminated as 
long as it covers at least one side face of the laminate. FIG. 
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5A is a perspective vieW of a further example of a solid 
electrolytic capacitor according to this embodiment, and 
FIG. 5B is a cross-sectional vieW taken along line II-II in the 
FIG. 5A. As shoWn in this ?gure, a laminate is formed by 
laminating a plurality of capacitor units in the direction of 
the Width of the solid electrolytic capacitor (in the II-II 
direction) and the cathodic extraction terminal may be 
arranged on the side face of the laminate. 

[0078] In this embodiment, the case Where the anodic 
conductive elastic body and the cathodic extraction terminal 
are used for the terminal electrode of the ?nal product is 
explained. HoWever, the present invention is not necessarily 
limited to this structure. For example, the resultant device is 
made to be an internal device and an extraction electrode is 
attached thereto and resin molded, and the extraction elec 
trode may be used as a terminal electrode. 

[0079] (Third Embodiment) 
[0080] FIG. 6A is a perspective vieW of a solid electro 
lytic capacitor according to a third embodiment of the 
present invention, and FIG. 6B is a cross-sectional vieW 
taken along line I-I in FIG. 6A. In the solid electrolytic 
capacitor, a unit laminate in Which a plurality of capacitor 
units are laminated is sealed With a sealing body. The 
structure of the capacitor unit and unit laminate are the same 
as in the ?rst embodiment. 

[0081] A part of the anode lead 1a of each capacitor unit 
is exposed on the surface of the sealing body 8, and the 
exposed portion is connected to an anodic conductive elastic 
body 6 via the plating layer. Furthermore, the structure of 
extracting an anode is the same as in the ?rst embodiment. 

[0082] A metal chip 10 is connected to the unit laminate 
via the conductive adhesive 7. Furthermore, a part of the 
metal chip 10 is exposed on the surface of the sealing body 
8 and a cathodic conductive elastic body 11 is formed so as 
to cover the exposed portion. 

[0083] The metal chip 10 is provided so as to cover at least 
a part of a side face of the laminate parallel to the direction 
in Which the capacitor units are laminated (hereinafter “side 
face” Will also be referred) so that the metal chip 10 is 
directly connected to the cathode layer 4 of all the capacitor 
units constituting the laminate via the conductive adhesive 
7. Thus, by connecting the metal chip 10 directly to the 
cathode layer 4 of all the capacitor units constituting the 
laminate, the extraction of capacitance from each capacitor 
unit can be carried out With loW resistance, and a capacitor 
With excellent high-frequency response characteristics can 
be obtained. In particular, in this embodiment, since the 
metal chip is used for the extraction of the cathode, a path 
for extracting a cathode can be short and thick, and thereby 
it is possible to realiZe the extraction of capacitance With 
loWer resistance and to realiZe excellent high-frequency 
response characteristics. 

[0084] As mentioned above, the shape of the metal chip 10 
is not particularly limited as long as it can cover at least a 
part of the side face of the laminate. For example, the metal 
chip may have a rivet shape, a plate shape, or the like. 
Furthermore, the metal chip 10 does not necessarily cover 
the entire surface of the side face of the laminate. It may 
cover at least a part of the side face. The area to be covered 
(coverage) is not particularly limited. If the resistance of the 
metal chip 10 itself is suf?ciently loW, it is possible to realiZe 
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the satisfactory loW resistance by covering about 10% of one 
side face of the laminate. Furthermore, the material of the 
metal chip 10 is not particularly limited as long as it is not 
melted When the solid electrolytic capacitor is mounted on 
the substrate. HoWever, for realiZing the loW resistance 
connection, the material preferably contains gold or silver. 

[0085] The conductive adhesive 7 for connecting the lami 
nate to the metal chip 10 is not particularly limited. HoW 
ever, for reducing the connection resistance, a silver adhe 
sive is preferably used. 

[0086] Furthermore, for the material of the cathodic con 
ductive elastic body 11 for covering the exposed portion of 
the metal chip 10, it is possible to use the same material as 
that used for the anodic conductive elastic body, for 
example, the material shoWn in the ?rst embodiment. Fur 
thermore, the cathodic conductive elastic body 11 is not 
required to cover the entire surface of the sealing body 8 but 
may cover a part of the exposed portion of the metal chip 10 
and be electrically connected to the sealing body 8. For 
improving the connecting strength betWeen the sealing body 
8 and the cathodic conductive elastic body 11, as shoWn in 
FIG. 6B, it is preferable that the conductive elastic body 6 
covers around the sealing body from the upper and loWer 
sides. 

[0087] Furthermore, betWeen the metal chip 10 and the 
cathodic conductive elastic body 11, a plating layer may be 
interposed. An example of the plating layer includes, for 
example, a nickel plating layer, a copper plating layer, a Zinc 
plating layer, a silver plating layer, a tin plating layer, a gold 
plating layer, a solder plating layer, and the like. Further 
more, a plating layer may be a single layer or a multi-layer. 

[0088] Furthermore, in the structure of FIGS. 6A and 6B, 
a part of the metal chip is exposed to the outside of the 
sealing body. In place of such a structure, an extraction 
terminal may be electrically connected to the metal chip and 
a part of the extraction terminal may be exposed to the 
outside of the sealing body. 

[0089] FIG. 7A is a perspective vieW of another example 
of a solid electrolytic capacitor according to the third 
embodiment, and FIG. 7B is a cross-sectional vieW taken 
along line I-I in FIG. 7A. As shoWn in these ?gures, a metal 
electrode 12 further may be formed outside the anodic 
conductive elastic body 6 and the cathodic conductive 
elastic body 11. The conductive elastic body has a loWer 
conductivity as compared With the metal. HoWever, by 
adding the metal electrode, the resistance of the capacitance 
extraction can be loWered further. Thus, it is possible to 
provide a solid electrolytic capacitor With an excellent 
high-frequency response characteristics. 

[0090] Furthermore, the conductive elastic body has an air 
permeability that is higher than the metal. If oxygen and 
humidity enters the inside the solid electrolytic capacitor, the 
characteristics of the solid electrolytic capacitor may be 
changed or deteriorated. Therefore, it is preferable to 
enhance the ability to shut out air. In this case, by covering 
the conductive elastic body With a metal electrode, the 
ability to shut out air can be enhanced, Which makes it 
possible to provide a solid electrolytic elastic body With a 
long-term reliability. In particular, as shoWn in FIG. 7B, if 
the metal electrode 12 is formed in a cap shape, it is possible 
to enhance the ability to shut out air. Needless to say, the 














