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20  dielectric oxide coating 6 is formed on a surface of the valve-action metal
porous body 5 such as aluminum with a roughened surface, powder-sintered
tantalum, or the like. Next, an electroconductive polymer such as
polypyrrole, manganese dioxide, or the like is formed on the surface of the
dielectric oxide coating 6 as the solid electrolyte layer 7. Subsequently, a

25  cathode layer including the carbon layer 8, the silver paste layer 9, and the
like is formed on the solid electrolyte layer 7. Thus, a capacitor element is
produced. Afterward, the anode leading-out terminal 10 is attached to an
anode lead part by welding or the like and the cathode leading-out terminal
11 is attached to the cathode layer with a conductive adhesive. Finally, a

30 package (not shown in the figure) is formed to cover the whole capacitor
element except for parts of the anode and cathode leading-out terminals.
Thus, a solid electrolytic capacitor is obtained. The package serves for
maintaining airtightness from the outside. Generally, the package is a tip
type package formed with a mold using an epoxy-based thermosetting resin

35 containing a silicon oxide filler or the like, or a lead wire type package
formed by dipping. With this configuration, in order to obtain a lower
equivalent series resistance (ESR), it is necessary to increase the



35 containing a silicon oxide filler or the like, or a lead wire type
package formed by dipping. Wth this configuration, in order to obtain a
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20 layer of a conventional solid electrolytic capacitor, there has been a problem
in that the resistance of the electroconductive polymer increases. On the
other hand, when the binder resin is omitted to reduce the resistance, the
electroconductive polymer layer is peeled off easily. In addition, even when
the binder resin is present, the electroconductive polymer may be peeled off

25 partially from a polymerized body during a drying step.

When a solid electrolytic capacitor is formed using a metal foil for a
cathode body with an anode body and the cathode body connected directly
with each other through an electroconductive polymer formed on the anode
body, it 1s necessary to apply a sufficiently high pressure to secure sufficient

30 adhesion of the electroconductive polymer so as to increase the connection
area. Even when a pressure of 100 kgficm® is applied, an ESR of 10 mQ or
lower cannot be obtained (for an element effective area of 8 X 5 mm?. In
this case, when the pressure to be applied is low, the area where the metal
foil as the cathode body and the electroconductive polymer are in contact

35  with each other also is reduced and thus the contact resistance tends to
increase.

Hence, in order to increase the contact area to lower the ESR, the



area. Even when a pressure of 100 kgf/cmz is applied, an ESR of 10 nfierr]
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electroconductive polymer layer disposed between the anode body and the cathode

- body, wherein the electroconductive polymer layer contains a softener for

softening the electroconductive polymer layer, and the softener has a melting point

not exceeding 30°C and a boiling point of at least 200°C, under a normal

atmospheric pressure. '

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart showing a schematic method of manufacturing a
solid electrolytic capacitor according to an example of the present invention.

FIG. 2 is a schematic sectional view showing a configuration ofa
capacitor element part of a solid electrolytic capacitor according to an
embodiment of the present invention.

FIG. 3 is a graph showing the relationship between equivalent series
resistance (ESR) and a pressure applied to an anode-cathode connection portion
in a capacitor element for evaluation according to an example of the present

invention.
FIGs. 4A and 4B are graphs showing examples of frequency



FIG 2 is a schematic sectional view showing a configuration of a capacitor
el enment part of a solid electrolytic capacitor according to an enbodl ment
of the present invention. FIG 3 is a graph showing the Aciepisrobarop3

bet ween equi val ent series resistance (ESR) and a pressure applied to an
anode- cat hode connection portion in a capacitor element for evaluation
according to an exanple of the present 1invention. FIGs. 4A and 4B are
graphs showi ng exanpl es of frequency 4 Septenber 2003 4 characteristics
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electroconductive polymer can be prevented from being peeled off.
In the present invention, preferably, the softener has a melting

20 point not exceeding 30°C and a boiling point of at least 200°C, further
preferably at least 240°C, under a normal atmospheric pressure. The
softener is, for example, at least one selected from polyhydric alcohols, fatty
alcohols, aromatic alcohols, phenols, and ethers. More specifically, it is
preferable that the softener is at least one selected from glycerin (with a

25  boiling point of 290.5°C), diethylene glycol (with a boiling point of 245.8°C),
2-anilinoethanol, m-methoxyphenol, and ethylene glycol monobenzyl ether.

Preferably, the softener is blended in a ratio of 5.0 wt.% in the
electroconductive polymer layer.

In the present invention, it is preferable that the electroconductive

30 polymer layer contains no binder resin.

In the method of the present invention, preferably, the low-boiling-
point solvent has a boiling point not exceeding 150°C under normal
atmospheric pressure. Preferably, the low-boiling-point solvent is at least
one selected from methyl alcohol, ethanol, isopropyl alcohol, acetone, toluene,

36 and xylene. It also is preferable that the low-boiling-point solvent has a
drying temperature not exceeding 150°C under normal atmospheric pressure.
Preferably, the softener has a boiling point of at least 200°C under the



Preferably, the softener is blended in a ratio of 5.0 wt.%in the
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20 preferably, an electroconductive polymer contains no binder resin, so that the
resistance of the electroconductive polymer itself and the interface resistance
decrease and thus the ESR of the capacitor decreases.

In the solid electrolytic capacitor of the present invention, the
cathode body may be formed of a carbon layer or a silver paste layer, or may

25  be formed of a metal foil.

The solid electrolytic capacitor and the method of manufacturing a
solid electrolytic capacitor according to the present invention allow a solid
electrolytic capacitor with a lower ESR and an excellent high frequency
property to be obtained.

30 Embodiments of the present invention are described in detail as
follows.

In a solid electrolytic capacitor of the present invention, an anode is
formed of a valve-action metal. Preferably, aluminum, tantalum, or
niobium is used as the valve-action metal. The valve-action metal is a

35 porous body having a number of minute holes or pores leading to the
exterior.

When being made of, for example, aluminum, the anode is a porous



In the solid electrolytic capacitor of the present invention, the cathode
body may be formed of a carbon layer or a silver paste layer, or ma 25 be
formed of a metal foil. The solid electrolytic capacitor 4feptamker260hod of
manuf acturing a solid electrolytic capacitor according to the present

I nvention allow a solid electrolytic c%pa0|tor with a lower ESR and an
excel l ent high frequency property to be obtained. 30 Enbodi ments of the
present invention are described in detail as follows. In a solid
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-In the solid electrolytic capacitor of the present invention, a cathode
body is used for collecting electric charges extracted by the solid electrolyte
20 layer. When a metal foil is used for the cathode body as an example, a Ni
foil or an aluminum foil with carbon implanted in its surface is used with an
electroconductive polymer formed on its surface by electrolytic
polymerization or is used without requiring any further processing.
An electroconductive polymer layer is formed on the anode body and
25  the anode body is connected to the cathode body with the electroconductive
polymer layer interposed therebetween. Thus, a capacitor element for
evaluation is configured. In this state, its characteristics as a capacitor can
be evaluated with an impedance analyzer.
Using a metal foil for the cathode body, an arbitrary number of
30 anode bodies with electroconductive polymer layers formed thereon and
cathode bodies are laminated alternately under pressure to be connected
with one another. Portions of the respective anode bodies where the
electroconductive polymer layers are not formed are joined to each other by
welding or the like. Portions of the cathode bodies that are not in contact
35 with the anode bodies are joined to each other by welding or the like. A
package is formed by molding using thermosetting resin such as epoxy so as
not to contain parts of the ancde body and the cathode body. Thus, a solid



body is used for collecting electric charges extracted by the solid
electrolyte 20 layer. Wien a netal foil is used for the cathode body as an
exanple, a Ni foil or an alunminumfoil wth carbon inpl adtSaptanmberi2808ur f ace
is used with an el ectroconductive polymer forned on its surface by
electrolytic polymerization or is used without requiring any further
processi ng. An el ectroconductive polyner layer is formed on the anode body
and 25 the anode body is connected to the cathode body with the

el ect rocondugid.48; t&oéaﬁgagogigg faih 44 er posed therebetween. Thus, a capacitor
element for “evaluation rs conriguréed. In this state, its characteristics
as a capacitor can Ing8egyesephinseniiorntherledrandedivgrelxmerlayvesi ng a net al
f?)il for tge d@bb@ﬂl@?tmeu,alnaﬂe B‘Bth?é &ad yat{hﬁ&bbbdi@é indﬁQz s@ﬂﬁ@aeecb%d%qﬁﬁ with

el ectrocondugt | ve r.layer r.ne er eon c 0 odi es are
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Portions &f elpstno tive polymeddayradpeatediie p sontrstion pettiorobemean tiny e

pol ymer | ayeksiodd Boditdnd ReaBddanedy BeddetbsldfeaabeRifigly, BYe codhdidga OF the

| i ke. Portions, of the cathode bqdi.e hat are.not in contact 35 with the
hnode bodi o PERteeLE aRons 88 cRoaR Dot Cal PR NG Catede e AUBTOR | paekage | s
formed by nopdéssgrasi eegnetiegrdeatinodayody aid theicdthade Bplyandsbuasontact t o
contai n part geQfiahhecapdsediRdy and the cat hode body. Thus, a solid 4

Sept enber, 2003 el e trgl y%‘g fa&ai:i for is obtailned. I n. the present
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i e
-electroconducti ve pol yne ocat L n a_conn I on I on Bet ween an
anode body amefis: c&?‘ﬁ&@é‘gb’o Hegsrrendueiite podpmer lyRyrentaisaoddnderct ar ea
bet ween t he aexide Goukegathigdehboelistancaof the dlevtroeasditbtive gelynter iowd
pressure kn ' t ane gpg t t hus contact
resi stanclg c%%aggﬁé%%%geﬁgsl P%a]?ﬁg)f%o |,g{a2ﬁ%etgltﬁ%%%gﬁlgpeg§8 cg:t or of the
present i nvefRERasitor with adowen BBk sanbeobtaingd| yimeaddidgmthe s for med by

‘el ectrol yti cepatiypsmiduttive @olynutsiis ghoistentdahes o tﬁeesoft@néhoéryd'rﬂ{eir@foﬁé)ﬁgﬁer

sol ution) co [0 0 hj r ' r.di Voot L ect hoconducti ve
pol yner | aye?L 5@%%1%?%% n?hg“lg’_ﬁa eer]'%%?é@?eﬁﬁ%%%ﬁg%%%ie%ﬁaﬁfﬁt(ﬁ% r %% iStance of
the el ectroc@ﬁéﬁ@ﬂt\?éhsépﬁﬁ%ﬁgi tself 15 and connection resistance can be
reduced @pd thus aIaghidcaabeiEid @dsyiable that the softener used for softening the

electroconductive polymer has a boiling point of at least 200°C. For

example, when transfer molding or dip molding with resin is employed for
the package formation, a heating process at 150°C to 200°C is carried out in a
step of curing the resin. It is necessary for the softener not to be boiled off
25 during such a step. Hence, when such a process is carried out, it is
desirable that the softener has a boiling point of at least 200°C.
Furthermore, when the solid electrolytic capacitor of the present
Invention is mounted on a board by soldering or the like, the solid electrolytic
capacitor is heat-treated at about 240°C to 260°C. When any material that
30 is gasified quickly in such a step is added to and is contained in the solid
electrolytic capacitor, the air pressure inside the capacitor increases.
Particularly, when the transfer molding or dip molding with resin is
employed for the package formation, cracks may occur in the package so that
the gas pressure is released. Consequently, it is desirable that the softener
35  to be contained in the solid electrolytic capacitor has a boiling point of at
least 260°C.
FIG. 1 shows an embodiment of a method of manufacturing the solid



capacitor with a lower ESR can be obtained. In addition, the

el ectroconductive polyner is noistened due to the softener and therefore is
not peeled off. Thus, an effect of peeling prevention cafi SsetesMesi2A@Y in
addition to the softenlng 20 In this case, it is desirable that the
softener used for softening the electrqconductive polymer has a boiling

poi nt of at

| east 200C. For exanple, when transfer nolding or dip nolding

with resin is enployed for the package fornation, a heating process at
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35

softening step before the electroconductive polymer is dried (before the
drying step) directly after the electroconductive polymer is formed and is
washed with pure water in the washing step. This allows the
electroconductive polymer layer to be impregnated with the softener
efficiently to be softened. In addition, in joining the anode and cathode
bodies to each other with the electroconductive polymer layer interposed
therebetween, the contact area between them can be increased under a lower
pressure and this facilitates the step of forming the package. Since the
electroconductive polymer layer can be prevented from being peeled off, the
variations in characteristics of the solid electrolytic capacitor caused by the
peeling off also can be avoided. As the method of softening the
electroconductive polymer with a softener, the following methods also can be
used: for example, a method in which vapor of a softener is produced and the
electroconductive polymer portion is exposed to the vapor atmosphere, and a
method in which a softener is dissolved in a solution for forming an
electroconductive polymer.

In the step of forming an electroconductive polymer, the
electroconductive polymer is formed by electrolytic polymerization with an



connected in some cases. Finally, the capacitor part is sealed and thus a
solid electrolytic capacitor is obtained. In this case, the nunber of
alternately |aninated anodes and cathodes is changed as Actfpteraier 2083 The
. process of softening the el ectroconductive polyner includes: a softening
step in which a softener is diluted with a | ow boiling-point solvent and
the el ectroconductive polyner layer is inpregnated with the dilution to be
softened; and a drying step for evaporating the | ow boiling-point solvent
by heating. 20
softeni ng st e%rcgﬂ%?ﬁ b éQP ?11251%}‘%0% érgdg%enﬂdﬁfjcl:%iliorg%ggfﬁﬁké noqmg@érr% ]((}‘btw H‘tflg t he
dryi ng step) ganeradly|iy cotpinedtinandglegtrel E'E?onduct ive polynmer is formed and is
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at mospher e, aNdwar ERRL DR 2 k000 A& d solved in a solution
for formng an 35 eF‘Rctrogo% ucteﬁl\la)gg%ﬁﬁjeﬁe I'n ?%tfstep of form ng an

el ect rocon-du%ﬂ@épléol ymer, the elect roconduct Ive polymer is forned by
electrolytic pol ynérhezhﬂbwmg\/ﬂdsbripﬁgrﬂlsﬁhpécmm)mspaem eQampbst r Blopteser, a
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el ect r ocondu¥pP8l9sol yner to be fornmed between an anode body and a cat hode
body is for m@Ekampldiel ectrol ytic pol ynerization vmth an el ectrol yte

cont ai ni ng no bind t t

conpared to that |$1ﬂ1‘bjilg Egseeﬁigxaﬁlp?e a&%&ﬁg@? ?g%ggga%t{& 8‘11%1
addition, a $%13nanpde apalymenym,f @M&WHO@imnhnted in its surface as &

20 cathode metal foil, and polythiophene as an electroconductive polymer.

Both surfaces of a part (3 mm X 3.5 mm) of a roughened surface of
the aluminmium foil except for a lead part were anodized at a formation
voltage of 8V, so that a dielectric oxide coating layer was formed. Afterward,
a solid electrolyte pre-coat layer was formed with polythiophene on the whole

25  surface of the dielectric oxide coating layer, including the surfaces inside
pores, by chemical polymerization through immersion in a solution
containing a thiophene monomer and a dopant and immersion in an
oxidizing solution. Furthermore, polythiophene was formed on the pre-coat

, layer by electrolytic polymerization and thus a solid electrolyte layer was

30 formed. Next, a part (3 X 5 mm®) of the aluminum foil with the surface (3 x
10 mm?®) including carbon implanted therein was used as a lead part, and
electroconductive polymer polythiophene was formed on the aluminum foil
surface (3 X 5 mm?) except for the lead part by electrolytic polymerization, so
that a cathode was formed. The electrolyte used in this case contained

35 binder resin.

The polythiophene formed on the dielectric oxide coating layer and
on the aluminum foil surface with carbon implanted therein was softened



el ectroconductive polyner is softened with higher alcohol or a softener, so
that the el ectroconductive polynmer can be prevented from -bei ng peel ed off
10 fromel ectrode foils. According to the present inventféieptanbear208dssi bl e
to produce a solid electrolytic capacitor with small variations in
characteristics, a lower ESR and an excellent high frequency property.
Exanpl e The foI | om ng description is di%tected to speci fi c exanpl es.

However, 15 the enbodi nents of the present i nvention are not limted to
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Sept enber 2003 10 a capacitor elenent for evaluation
was obt ai nedExamnledrin with a nelting p0| nt of 17C and a boiling point of

f29P|C Was used as thgytheighene kvas Fhignd IBY 618BRbIyOR pRIyeaSamtiASCAl i ed out as
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: felectric oxide coating layer and on an aluminum foil surface with carbon
i implanted therein. In this example, for the formation of the polythiophene,

20 an electrolyte containing no binder resin was used in the electrolytic
polymerization and in addition, an electroconductive polymer was not
softened with glycerin. Thus, a capacitor element for evaluation like the
one in Example 1 was produced. The evaluation results are described later.

.

25 A capacitor element for evaluation was obtained by the same
method as in Example 1 except that the polythiophene formed on the
dielectric oxide coating layer and on the aluminum foil surface with carbon
implanted therein by electrolytic polymerization was formed using an
electrolyte containing no binder resin in the electrolytic polymerization, and

30 the polythiophene thus formed was softened with glycerin. As the
impregnation process, the same process as in Example 1 was carried out.
The evaluation results are described later.

Comparative Example 1
A conventional capacitor element was obtained by the same method

35 asin Example 1 without using the glycerin as the softener. The evaluation

results are described later.



and cathode foils with pol yt hi ophene fornmed thereon were imersed for 20 5
mnutes in a solution prepared by dissolution of 10 wt.% gl ycerin in
ethanol, and then the anode and cathode foils were renoé%tfpéﬁﬁ@%@p@ heat ed
to 60C, so that the ethanol was evaporated. Afterward, a capacitor el enent
for evaluation was assenbled. FIG 2 shows a schematic view of the

capacitor elenent for evaluation. In Fl 2, 10 nuneral 1 indicates an
al um num anode foi I as an anode body, nunmeral 2 a dielectric oxide ,
coating, nu u troconductive polyner, and nuneral 4 a cathode

~metal foil. Termn cat hode net al f0|Is ser.vi ng extracting a
cat hode were subje 9(?& #mgg}es‘ia&ﬁ@éo \Té?’&%‘ij forpalugtion é‘t‘fPr‘ﬁPéé‘) bet ween t he
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Comparatlve Example 1.
In other words, as compared to the case of Comparative Example 1,
Example 1 shows an effect of lowering the ESR by an addition of glycerin and
20 furthermore, Examples 2 and 3 show an effect of lowering the ESR by using
an electrolyte free from the binder resin. '
In the capacitor elements for evaluation of Example 2 and
Comparative Example 1, partial peeling off of polythiophene was observed.
However, no peeling off was observed in the solid electrolytic capacitors
25 according to Examples 1 and 3 including polythiophene softened with
glycerin. FIGs. 4A and 4B show frequency characteristics with fespect to
impedance and capacitance of the capacitor element for evaluation according
to example 3 under a pressure of about 100kgf/em? under which the lowest
ESR was obtained, respectively. Similarly from FIGs. 4A and 4B, it can be
30 seen that the capacitor element according to Example 3 has a very low
impedance and is excellent in high frequency property.
As is apparent from the experimental results described above, it was
confirmed that as in Example 3, a solid electrolytic capacitor with a very low
ESR and an excellent high frequency property in which the electroconductive
35  polymer was not peeled off from electrode foils was obtained through the
combination of the characteristics of Examples 1 and 2, i.e. the combination
of the softening with glycerin and the use of an electrolyte free from the



Eval uati on Results Each ESR of the capacitor elenments for eval uation
according to Exanples 1 to 3 and Conparative Exanple 1 was neasured by a
measuring instrument, | MPEDANCE | GAl N- PHASE ANALYZER ( 4f£spigmbsr 2003
manuf act ured by Yokogawa Hew ett - Packard) with the connection portion in
each capacitor element pressurized. FlGgy3 shows the neasurement results.
The ESR val ues showmn in FIG 3 were neasured at 400 kHz. The ESR of the
capacitor elenment for evaluation according to Exanple 1 that included an
el ectrocondugtiys L8P0l yner layer softened with glycerin is |ower than
that of the capacitor_  elenent for evaluation accordin to Co rative
Exanpl e 1. Parti culffraperibedakovectheanesentdnygiting @ndaeritean ‘%"Ir’:r?gﬁl‘frﬁw appl i ed
pressure rangelid blecadBiticicapacitor havaagpacetydowdlSRrant saticing eent smailon
according to in Ie t he
electrolyte Con%gi?lﬁ?ﬁn ﬁﬁ%”%u@nc? Qﬁ QQ ‘QCCB%AIX%P(S%@%I?@% ydin%rll?‘gatl on
have a si §ni DressHre gpp tEsmmmﬁonrpﬁHé@l ’Frl{lﬁéh% matiogrof a|nsgkagSs f or
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solid el ect r ®byined umpgmthméeaﬁwndmtmeWIXmEExarml es 1 and 3 including
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20  claims rather than by the foregoing description, and all changes which come

within the meaning and range of equivalency of the claims are intended to be
embraced therein. '



conmbi nation of the characteristics of Exanples 1 and 2, i.e. the
conbination of the softening with glycerin and the use of an electrolyte
free fromthe 4 Septenber 2003 12 binder resin. As descrfS€ateshsreo03 he
present invention can provide an excellent solid electrolytic capacitor
having a very | ow ESR and causing very small variations in ESR anong

sanpl es. According to the present inveltion, the 5 pressure applied to the
connection portion during the formati on of a package can be reduced. The
above-nmenti oned exanpl es were described with the alum numsolid

el ectrolytic capacitor, but the present invention also can be applied to a
t ant al um £ ectrol ytic capacitor. Furthermore, polythi ophene was used
as the solid electrolyte in the 10 exanples. However, the sane effect as
in the present exanples al so can be obtained using other el ectroconductive
pol yrers. Ivor edvealid eectedlying eapaciton, compriking: sur f ace i ncl udi ng car bon

i npl anted t hereij S ed as.the cathode netal foil.in_ t.he above-.mentioned
exempt e, HonedarnbEnsBERuREa b8 VAR iR A i bR P BREEREL, be
15 obt ai neglyed Sorg:dainiey sufeica] foils. The invention may be enbodied in other

fornms without departing. fromthe spirit or essential characteristics
thereof. The edséHiode®Pdy; di sclosed in this application are to be

considered in I i i i ti ope of
the invention ?é eilél ﬁ)ggltq%‘%t%s E% leﬁiglfo%ag%fd\g%pggégg?%?}ﬁgﬁ rtg% 1t;1'ﬂ&elzrsl&% Ré—%‘;gf}ﬁt he
f or egoi ng tikesathaodathosly, and al | changes which come within the neani ng and

range of equival.enc f the clai are intended to be . enbraced thgrein. 4
Sept enber ZOOSWr%EAF :etf@fmﬁ%%ﬁlaeepglam% YEE CObHBS t dr Solfhri%i ng:  an

anode bOd%oﬁ&Eiﬁ@%@éle&rdh%hH@ct%tﬂ Belagbr; Whil thdsdHBbeRtlbfde@ih daafifat i ng
| ayer formed onits surface; a cathode body; an el ectroconductive pol yner

| ayer di spbddbwhébwethe dé¢ntrogpndistive gylyamet laydie cat hode body,

2. The solid electrolytic capacitor according to claim 1, wherein the softener
has a melting point not exceeding 30°C and a boiling point of at least 200°C, under

a normal atmospheric pressure.

3. The solid electrolytic capacitor according to claim 1 or 2, wherein the
softener has a boiling point of at least 240°C under the normal atmospheric

pressure.

4. The solid electrolytic capacitor according to claim 1, 2 or 3, wherein the
softener is at least one selected from polyhydric alcohols, fatty alcohols, aromatic

alcohols, phenols, and ethers.

5. The solid electrolytic capacitor according to any one of the preceding claims,
wherein the softener is at least one selected from glycerin, diethylene glycol, 2-

anilinoethanol, m-methoxyphenol, and ethylene glycol monobenzyl ether.

6. The solid electrolytic capacitor according to any one of the preceding claims,

wherein the electroconductive polymer layer contains no binder resin.



wherein the el ectroconductive polynmer |ayer contains a softener for
softening the el ectroconductive polyner |ayer; and the softener is bl ended
inaratio of 5.0 w. %in the el ectroconductive pol ynef Seriggiber 2003rhe
solid electrolytic capacitor according to claim11, wherein the softener

has a nelting point not exceeding 30C khd a boiling point of at |east 200C,
under a normal atnospheric pressure. 3. The solid electrolytic capacitor
according to claiml or 2, wherein the softener has a boiling point of at
| east 240C under the nornmal atnospheric pressure. 4. The solid

el ectrolytic capacgitqgr according.to claiml1, 2 or 3, wherein the softener
is at | ea?!f on23P§‘£l}(%%?%t5‘ﬁw(bﬁ?pﬁgﬁ%§8’?’ipgs%cohoI s, fatty alcohols, aromatic
al cohol s, phenol s, ang Szt ers. ? Tﬂe solid el ect r%léi(ti c_.capacitor,

accordi ng to arffj} 45RE° BF Xﬁ)émﬁflé’ adiah-4qtion pctal iglegthis Qxife NS s at

| east one selected fromglycerin, diethylene glycol, 2- anilinoethanol,

m et hoxy s §prmeshen iés srfasae gl ycol nonobenzyl ether. 6. The solid

el ectrol ytic capacitor according to any one of the preceding clains,

wherein t he el ecathecohddgti ve pol ymer | ayer contains no binder resin. 4
Sept enber 2003 14 7. A solid electrolytic capacitor, conprising: an anode

body forned of aa dl@dimRoAgidie pEy@kr Myleh dispdb&] BStWeeh tAXiad8ds BBl ad | ayer
formed on its surface; a cathode body; an el ectroconductive polynmer |ayer

di sposed E@% WaREId B@ﬁlﬁnérm?é??iﬁocﬂéf eMithocsdlfach®d ggg@%ﬂgﬁr MREhf B shitener

el ectroconductive poly ayer contains a S or softening the

el ectroconductd ve I r. | ayer...and it he softener .has meltin oi nt not
exceed: ng 18heonstind s et red it AOpotkper 18kt Bah e i Pt b, § et

at nospheri c_pressure. 8. The soli% el ectrol ytic capacitor according to
claim7, WREHEI eKecding S8rerandsa HrEgenoinh oh af 4695b 200°C wnder 2 vgmRel he

el ectroconductive polyner layer. 9. The solid electrolytic capacitor

accor di ng atmoosphafiepyeseure8, wherein the softener has a boiling point of at
| east 240C under the nornal atnospheric pressure. 10. The solid

el ectrolytic capacitor according to claim7, 8 or 9 wherein the softener

's at Teagl onenRalfg'Rlublil AphdibiUcksrathS RN hitn 7! fhbdkiR el Heder A7 OMBLI

blended in a ratio of 5.0 wt. % in the electroconductive polymer layer.

9. The solid electrolytic capacitor according to claim 7 or 8, wherein the
softener has a boiling point of at least 240°C under the normal atmospheric

pressure.

10.  The solid electrolytic capacitor according to claim 7, 8 or 9 wherein the
softener is at least one selected from polyhydric alcohols, fatty alcohols, aromatic

alcohols, phenols, and ethers.

11.  The solid electrolytic capacitor according to any one of claims 7 to 10,
wherein the softener is at least one selected from glycerin, diethylene glycol, 2-

anilinoethanol, m-methoxyphenol, and ethylene glycol monobenzyl ether.



al cohol s, phenols, and ethers. 11. The solid electrolytic capacitor
according to any one of clains 7 to 10, wherein the softener is at |east
one selected fromglycerin, diethylene glycol, 2- anilintSepigntier 2003

m met hoxyphenol , and et hyl ene gl ycol nonobenzyl ether. 4 Septenber 2003 15
12. The solid electrolytic capacitor abtording to any one of clains 7 to
11, wherein the el ectroconductive polyner |ayer contains no binder resin.
SCLI D ELECTROLYTI C CAPACI TOR AND METHOD OF MANUFACTURI NG THE SAME ABSTRACT
There is provided a solid electrolytic capacitor including an anode body
formed of 13. vallhe-3ndidi elscinelytic aapatitaa aficerding rto anyxouke OﬁdgaiiIng7 Itayel, forned
on its surface, a cathode body, and an el ectroconductive pol yner | ayer

di sposed Ivieneinithd électacvatidudibaypandet lagecainiinend bilyder 3. '

el ectroconductive polymer |ayer contains a softener for softening the

el ectroconductive polymer layer, so that a solid electrolytic capacitor is
provided that has small variations in characteristics, a | ower equival ent
series resistance (ESR), and an excellent high frequency property. In
addi ti on, when the anode and cat hode of a solid electrolytic capacitor

i ncl udi ng an el ectroconductive polynmer as a solid electrolyte are joined to
each other, a |lower ESR can be obtained under a | ower pressure, and the

el ectroconductive polymer |ayer can be prevented from bei ng peel ed off.

Fig. 1






