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SCLI D ELECTROLYTI C CAPACI TOR FI ELD OF THE | NVENTI ON The present invention
relates to a nethod and apparatus for manufacturing a solid electrolytic
capacitor having a solid electrolyte. BACKGROUND OF THE | I\l\/EbITM@I Regently,
as the power source circuit of "an electronic appliance is becomng higher
in frequency, an gkectrolytic capacitor having an excellent high frequency

characterlst m ed To nmeet this denand, in order to realize a | ow
i npedance i \@\wm uency region, a solid eI ectrol ytic capacitor using

a conductive high.pel ymer of high conduct|V|ty obt ai n rolytic

pol yneri zation as solid electrolyte. In a conventlonamm ﬁ ﬂ%mm%b rolytic
capacitor, when form ng a polynerization film of high po

el ectrolytic polynerization simultaneously on a cat hode Ié@&”but portion of
a plurality of capacitor eMETHODSANBSAPPARATUB Fog 22, an electrolytic

pol yneri zati on nmust be perfornmed in a polynerization solution 1, by setting
a current feedi NngMENBEACUURINGt SOLODt ELECBRODY®ICh Capa¢a ToRad- out portion 2
( with this electrode 3 used as the positive el ectrode, and applying a
vol t age between the positive electrode 3 and a negative 8 May 2003 2

el ectrode 14. In the conventional manufacturing nethod of solid

el ect r ol WIBLICQFacIHEOIINVENRBL@N , a pol yneri zation el ectrode 13 nust be

prepared for each capacitor elenent, and it requires a conplicated process

of maki ng comtecprbeenteineanhiponinelmtiesat o cnmeltbotlr anid apdaratwentde
| ead-out portion 2. It

manufacturing a solid electrolytic capacitor having a solid

electrolyte.

BACKGROUND OF THE INVENTION

Recently, as the power source circuit of an electronic
appliance is becoming higher in frequency, an electrolytic
capacitor having an excellent high frequency characteristic is
demanded. To meet this demand, in order to realize a low
impedance in a high frequency region, a solid electrolytic
capacitor using a conductive high polymer of high conductivity
obtained by electrolytic polymerization as solid electrolyte.

In a conventional so0lid electrolytic capacitor, when
forming a polymerization £ilm of high polymer by electrolytic
polymerization simultaneously on a cathode lead-out portion of
a plurality of capacitor elements, as shown in Fig. 22, an
electrolytic polymerization must be performed in a
polymerizétion solution 1, by setting a current feeding
electrode 3 to contact with each anode lead-out portion 2, with
this electrode 3 used as the positive electrode, and applying

a voltage between the positive electrode 3 and a negative
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the core material, (d) a'step of installing a conductive substance on the
formation film ( a ) a step of adhering each anode | ead-out portion of the
plurality of capacitor el enments having the conductive substance to a

conductive tape, ( f ) a step of immersing the core material jh ving i?e
anode | ead-out portion adhered to the adhesive tape in the p8|@ rf9%% i on

solution, and (g) a step of formng a polynerization filmon the cathode

| ead- out portion of the capacitor elenment by applying a voltage to the
conductive tape. A manufacturing apparatus of solid electrolytic capacitor
of the invention conprises: a supplying device for supplying a core
material having a plurality of capacitor elenents, in which each capacitor

el enent of the plurality of capacitog el enents has an anode | ead- out
portion and a cat hode | ead-out portion,

the core material,

(d) a step of installing a conductive substance on the
formation £ilm,

(e) a step of adhering each anode lead-out portion of the
plurality of capacitor elements having the conductive substance
to a conductive tape,

-(f) a step of immersing the core material having the anode
lead-out portion adhered to the adhesive tape in the
polymerization solution, and

(g) a step of forming a polymerization f£ilm on the cathode

lead-out portion of the capacitor element by applying a voltage

to the conductive tape.

A manufacturing apparatus of solid electrolytic capacitor

of the invention comprises:
a supplying device for supplying a core material having a
plurality of capacitor elements,

in which each capacitor element of the plurality of
capacitor elements has an anode lead-out portion and a cathode
lead-out portion,

a formation £ilm forming device for forming a formation £ilm
on the surface of the core material,

a conductive substance forming device for installing a

conductive substance on the formation film,

an adhering device for adhering the plurality of capacitor



a formation filmform ng - -device for formng a formation filmon the surface
of the core material, a conductive substance form ng device for installing
a conductive substance on the formation film an adhering device for

adhering the plurality of capacitor 8 May 2003 4 el enments Q@é%ﬂg %Bg
conductive substance to a conductive tape , a polynerizationd iYc &2 6r

formng a conductive polynerization filmon the surface of the cathode

| ead- out portion of core material adhered to the conductive tape, and a
peel i ng device for peeling the conductive tape fromthe core materi al
formng the polynerization film Preferably, the core material has a band
shape. Preferably, the polynerization tank has a | ong shape. By applying a
voltage to this conductive tape, the®polynerization reaction starts from
the surface of the conductive tape, and this polynerization spreads to the

cat hode ieadndd hpoihgothefcaidittiapasubetadlkel B8 Plcondudtivef tegpaci tors.
Thus, polynerization filnms are formed sinultaneously on the cathode

| ead- out port i gElyderiwathpaci GevickenEodlrs. FArmainEesuat , coh@uptadyctivity
i s notably enhanced. BRI EF DESCRI PTI ON OF THE DRAW NGS
polymerization film on the surface of the cathode lead-out
portion of core material adhered to the conductive tape, and

a peeling device for peeling the conductive tape from the

core material forming the polymerization f£ilm.

Preferably, the core material has a band shape.

Preferably, the polymerization tank has a long shape.

By applying a voltage to this conductive tape, the
polymerization reaction starts from the surface of the
conductive tape, and this polymerization spreads to the cathode
lead-out portion of each capacitor of the plurality of
capacitors. Thus, polymerization £films are formed
simultaneously on the cathode 1lead-out portions of the

capacitor elements. As a result, the productivity is notably

enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram of a manufacturing method of solid
electrolytic capacitor in an embodiment of the invention.
Fig. 2 is a plan of one manufacturing state of capacitor
element used in the manufacturing method of solid electrolytic

capacitor in the embodiment of the invention.



Fig. 1 is a block diagramof a manufacturing nmethod of solid electrolytic
capacitor in an enbodi nent of the invention. Fig. 2 is a plan of one
manuf acturi ng state of capacitor elenment used in the nmanufacturing nethod
of solid electrolytic capacitor in the enbodi nent of the invention, 8 May
2003 5 Fig. 3 is a plan of other manufacturing state of capagi 3¥ éP8rent
used in the manufacturing nethod of solid electrolytic capacitor in the
enbodi ment of the invention. Fig. 4 is a plan of a different manufacturing
state of capacitor elenent used in the manufacturing nethod of solid

el ectrolytic capacitor in the enbodi nent of the invention. -Fig. 5is a
sectional view of one manufacturing state of capacitor elenent used in the
manuf acturi ng method of solid electr@lytic capacitor in the enbodi nent of
the invention. Fig. 6 is a sectional “view of a polynerization tank for

formng a peligresi zatd gl ahi b b théhandriEdaaiting ¢ taiched edpsel tér
el ectrolytic capacitor in the enbodi nent of the i1nvention.
element used in the manufacturing method of solid electrolytic
capacitor in the embodiment of the invention.

Fig. 4 is a plan of a different manufacturing state of
capacitor element used in the manufacturing method of solid
electrolytic capacitor in the embodiment of the invention.

-Fig. 5 is a sectional view of one manufacturing state of
capacitor element used in the manufacturing method of solid
electrolytic capacitor in the embodiment of the invention.

Fig. 6 is a sectional view of a polymerization tank for
forming a polymerization film in the manufacturing method of
solid electrolytic capacitor in the embodiment of the
invention.

Fig. 7 is a perspective view of the polymerization tank for
forming a polymerization f£film in the manufacturing method of
so0lid electrolytic capacitor in the embodiment of the
invention.

Fig. 8 is a sectional view of the polymerization tank for
forming a polymerization f£film in the manufacturing method of
solid electrolytic capacitor in the embodiment of the
invention.

Fig. 9 is an electric block diagram of the polymerization
tank for forming a polymerization film in the manufacturing

method of solid electrolytic capacitor in the embodiment of the

invention. .



Fig. 7 is a perspective view of the polynerization tank for formng a
polyneri zation filmin the manufacturing nethod of solid electrolytic
capacitor in the enbodi nent of the invention. Fig. 8 is a sectional view of
the polynerization tank for formng a polynerization filmin_the
manuf acturi ng nethod of solid electrolytic capacitor in the Entladi ABRE of
the invention. Fig. 9 is an electric block diagramof the polynerization
tank for formng a polynerization filmin the manufacturing method of solid
el ectrolytic capacitor in the enbodi nent of the invention. 8 May 2003 6
Fig. 10 is an electric block diagram of other polynerization tank for
formng a polynerization filmin the manufacturing nethod of solid
el ectrolytic capacitor in the enbodi sent of the invention.
Fig. 10 is an electric block diagram of other polymerization
tank for forming a polymerization film in the manufacturing
method of solid electrolytic capacitor in the embodiment of the
invention.
Fig. 11 is a sectional view of a first driven roller used
in the polymerization tank for forming a polymerization film-
in the manufacturing method of solid electrolytic capacitor in
the embodiment of the invention.

Fig. 12 an essential magnified sectional view of the first
driven roller in Fig. 11.

Fig. 13 is a sectional view of a first tension rollef used
in the polymerization tank for forming a polymerization f£ilm
in the manufacturing method of solid electrolytic capacitor in
the embodiment of the invention.

Fig. 14 is a perspective view of a second tension roller
used in the polymerization tank for forming a polymerization
£ilm in the manufacturing method of so0lid electrolytic
capacitor in the embodiment of the invention.

Fig. 15 is a perspective view of a £first current feed roller
used in the polymerization tank for forming a polymerization
£film in the manufacturing method of so0lid electrolytic
capacitor in the embodiment of the invention.

Fig. 16 is a sectional view of the first current feed roller
used in the polymerization tank for forming a polymerization'

film in the manufacturing method of solid electrolytic



Fig. 11 is a sectional view of a first driven roller used in the

pol yneri zation tank for formng a polynerization film in the manufacturing
nmet hod of solid electrolytic capacitor in the enbodi ment of the invention.
Fig. 12 an essential magnified sectional view of the first driyven 6$er in
Fig. 11. Fig. 13_is a sectional viewof a first tension rol ewaﬁs%@ n the
pol yneri zation tank for formng a polynerization filmin the manufacturing
nmet hod of solid electrolytic capacitor in the enbodi nent of the invention.
Fig. 14 is a perspective view of a second tension roller used in the

pol yneri zation tank for formng a polynerization filmin the manufacturing
met hod of solid electrolytic capacitor in the enbodi nent of the invention.
Fig. 15 is a perspective view of a f4yrst current feed roller used in the
pol ymeri zation tank for form ng a polynerization filmin the manufacturing
met hod ehpaelitdreiacthel yhboddmeadi odr the tineresytiedi.rent of the invention.
Fig. 16 is a sectional view of the first current feed roller used in the

pol yneri zat Fang .t ank ifsora fperspectaipe| yiewi ot rowvdlidage mphkicanidmct uri ng
met hod of solid electrolytic
terminal unit used in the polymerization tank for forming a
polymerization film in the manufacturing method of solid
electrolytic capacitor in the embodiment of the invention.

Fig. 18 a perspective view of a peeling roller used in the
polymerization tank for forming a polymerization f£ilm in the
manufacturing method of solid electrolytic capacitor in the
embodiment of the invention.

Fig. 19 is a plan of a first peeling pawl used in the
polymerization tank for forming a polymerization f£ilm in the
manufacturing method of solid electrolytic capacitor in the
embodiment of the invention.

Fig. 20 is a sectional view of the first peeling pawl used
in the polymerization tank for forming a polymerization film
in the manufacturing method of solid electrolytic capacitor in
the embodiment of the invention.

Fig. 21 is a perspective view of a second current feed roller
used in the polymerization tank for forming a polymerization
film in the manufacturing method of so0lid electrolytic
capacitor in the embodiment of the invention.

Fig. 22 is a sectional view of a polymerization tank for
forming a polymerization film in a conventional manufacturing

method of solid electrolytic capacitor.



- 8 May 2003 7 capacitor -in the enbodi nent of the invention. Fig. 17 is a
perspective view of a voltage application termnal unit used in the

pol ynmeri zation tank for form ng a polynerization filmin the manufacturing
met hod of solid electrolytic capacitor in the enbodi nent of the invention.
Fig. 1f a perspective view of a peeling roller used in the p@l%ﬁﬁr??ggion
tank for formng a polynerization filmin the manufacturing nethod of solid
el ectrolytic capacitor in the enbodi nent of the invention. Fig. 19 is a

plan of a first peeling pawl used in the polynerization tank for formng a
pol ynerization filmin the manufacturing nethod of solid electrolytic
capacitor in the enbodi nent of the invention. Fig. 20 is a sectional view

of the first peeling pawl used in th% pol ymeri zation tank for formng a
pol ymeri zation film
Reference Numerals

5 Core material

6 Slit

7 Capacitor element

8 Insulating tape

9 Anode lead-out portion
10 _Cathode lead-out portion
16 Conductive tape

17 Polymerization tank

18 Polymerization solution
19 Negative electrode

23 First driven roller

24 First tension roller

25 Through-shaft

26 Ball bearing

27 Drive shaft

28 Lig
29 Spacer
30 Welr

31 First current feed roller
33 Dust collecting squeegee
34 Second driven roller

35 Third driven roller

36 Separator

37 Reel



in the manufacturing nmethod of solid electrolytic capacitor in the

enbodi nent of the invention. Fig. 21 is a perspective view of a second
current feed roller used in the polynerization tank for formng a

pol ynerization filmin the manufacturing nethod of solid electrolytic
capaci tor in the embodi nent of the invention. Fig. 22 is a séctaha003i ew
of a polynerization tank for formng a polynerization filmin a
conventional manufacturing nethod of solid electrolytic capacitor. 8 May
2003 8 Reference Nunerals 5 Core material 6 Slit 7 Capacitor elenent 8

I nsul ating tape 9 Anode | ead-out portion 10 _ Cathode | ead-out portion 16
Conductive tape 17 Polynerization tank

9

38a, 38b Second tension roller
39 Position defining plate

42 Voltage application terminal
45 Peeling roller

46 Cracking roller

47 PFirst peeling pawl

48 :Second peeling pawl

49 Roller

50 Suction means

51 Second current feed roller
53a, 53b Tension roller

70 Polymerization device

71 Supplying device

72 Formation f£ilm forming device
75 Conductive substance forming device
76 Adhering device

79 Peeling device

DETAILED DESCRIPTION OF THE INVENTION

A manufacturing method of s0lid electrolytic capacitor of
the invention comprises:

(a) a step of supplying a polymerization tank, a
polymerization solution contained in the polymerization tank,

and a negative electrode put in the polymerization solution in

the polymerization tank,



18 Pol ynerization solution 19 Negative electrode 23 First driven roller 24

First tension roller 25 Through-shaft 26 Ball bearing 27 Drive shaft 28 Lid
29 Spacer 30 Weir 31 First current feed roller 33 Dust collecting squeegee

34 Second driven roller 35 Third driven roller 36 Separator 37 Reel 8 May
2003 9 38a, 38b Second tension roller 39 Position defining p aM@Y4%OQ%Itage
application termnal 45 Peeling roller 46 Cracking roller 47 First peeling

paw 48 second peeling pawl 49 Roller 50 Suction neans 51 Second current

feed roller 53a, 53b Tension roller 70 Polynerization device 71 Supplying
device 72 Formation filmform ng device

10
(b) a step of supplying a core material having a plurality
of capacitor elements,
each capacitor element of the plurality of capacitor
elements having an anode lead-out portion and a cathode lead-out

portion,

(c) a step of forming a formation f£ilm on the surface of

the core material,

(d) a step of installing a conductive substance on the

formation f£ilm,

(e) a step of adhering each anode lead-out portion to a
conductive tape,

(f) a step of immersing the core material adhered to the
adhesive tape in the polymerization solution, and

(g) a step of forming a polymerization £ilm on the cathode
lead-out portion of the capacitor element by applying a voltage
to the conductive tape.

In this constitution, by applying a voltage to the
conductive tape, the polymerization reaction starts from the
surface of the conductive tape, and this polymerization spreads
to each cathode lead-out portion, and polymerization £ilms are
formed on the cathode lead-out portions of the capacitor
elements. By this constitution, the productivity is notably

enhanced.

A manufacturing apparatus of so0lid electrolytic capacitor

of the invention comprises:



75 Conductive substance form ng device 76 Adhering device 79 Peeling device
DETAI LED DESCRI PTI ON OF THE | NVENTI ON A manuf acturing nethod of solid

el ectrolytic capacitor of the invention conprises: (a) a step of supplying
a polynerization tank, a polymnerization solution contained

) rTghe

pol yneri zation tank, and a negative electrode put in the polg #YzaP?%n
solution in the polynerization tank, 8 May 2003 10 ( b ) a step of
supplying a core material having a plurality of capacitor elenents, each
capacitor elenent of the plurality of capacitor el enments having an anode
| ead- out portion and a cathode | ead-out portion, (c) a step of formng a
formation filmon the surface of the-core material, (d) a step of

installing a conductive substance on, he formation film (e) a step of
adhering each anode | ead-out portion-to a

a supplying device for supplying a core material having a
plurality of capacitor elements,

in which each capacitor element of the plurality of
capacitor elements has an anode lead-out portion and a cathode
lead-out portion,

a formation £ilm forming device for forming a formation £ilm
on the surface of the core material,

a conductive substance forming device for installing a
conductive substance on the formation £ilm,

an adhering device for adhering the plurality of capacitor
elements having the conductive substance to a conductive tape,

a polymerization device for forming a conductive
polymerization film on the surface of the cathode lead-out
portion of core material adhered to the conductive tape, and

a peeling device for peeling the conductive tape from the
core material forming the polymerization £ilm.

In this constitution, solid electrolytic capacitors having
excellent capacitor characteristics are obtained. Further,
the polymerization £ilm is formed easily, and the productivity
is notably enhanced.

Preferably, the core material has a band shape, the step
of supplying the core material includes a step of projecting
and forming the plurality of capacitor elements integrally in
a direction orthogonal to the longitudinal direction, in the

longitudinal direction of the core material, and each anode



conductive tape, (f) a step of imersing the core material adhered to the
adhesi ve tape in the polynerization solution, and (g) a step of formng a
pol ymeri zation filmon the cathode | ead-out portion of the capacitor
el ement by applying a voltage to the conductive tape. In thig consééé tion,
by applying a voltage to the conductive tape, the polynerizafiUa¥r i on
starts fromthe surface of the conductive tape, and this pol ynerization
spreads to each cat hode | ead-out portion, and polynerization filnms are
formed on the cathode | ead-out portions of the capacitor elements. By this
constitution, the productivity is notably enhanced. A manufacturing
apparatus of solid electrolytic capacitor of the invention conprises: 8
May 2003 11 a supplying device for suwupplying a core material having a
plurality of capacitor elenments, in which each capacitor el enent of the
pl ur al'i theasi- wp Feintdroreiemmasd tianesh adngtle pradectiedpoerpitosidrdod cat hode
| ead-out portion, a formation filmformng device for formng a formation
film each capacitor element. 1In this constitution, when forming the
polymerization film, the plurality of capacitor elements can
be handled as one body. Hence, the productivity is further
enhanced.

Preferably, the step of supplying the core material
includes a step of projecting and forming the capacitor elements
integrally in a direction orthogonal to the longitudinal
direction of the core material, at both sides of the
longitudinal direction of the band-shaped core material. 1In
this constitution, when forming the polymerization £ilm, the
plurality of capacitor elements can be handled as one body.
Hence, the productivity is further enhanced.

Preferably, the core material has a band shape, the step
of supplying the core material includes a step of forming a
plurality of slits in the direction orthogonal to the
longitudinal direction, at every specific interval in the
longitudinal direction of the core material, and each capacitor
element is formed between slits. In this constitution, by the
step of forming only slits at specific intervals in the
longitudinal direction of the band shape, a plurality of
capacitor elements can be formed easily.

Preferably, the core material has a band shape, the step

of supplying the core material includes a step of forming

integrally the plurality of capacitor elements projected in the



on the surface of the core material, a conductive substance form ng device
for installing a conductive substance on the formation film an adhering
device for adhering the plurality of capacitor elenments having the
conductive substance to a conductive tape, a polynerization eMice @@%
forming a conductive polymerization filmon the surface of the ¢&th
| ead-out portion of core material adhered to the conductive tape, and a
peel i ng device for peeling the conductive tape fromthe core materi al
formng the polynerization film In this constitution, solid electrolytic
capaci tors having excell ent capacitor characteristics are obtained.
Further, the polynerization filmis forned easily, and the productivity is
not abl y- enhanced. Preferably, the cofg material has a band shape, the step
of supplying the core material includes a step of projecting and form ng
t he pl uralrdgtidn capthogonarl esenthe ildregraldindin Girbeteidn onivr thegonal to
the longitudinal direction, in the longitudinal direction of the core
mat er i allomgiitwdima hnbiteectioB dhyti)BAnd-shaped core material, the
anode lead-out portion is positioned at the root side of the
plurality of projected capacitor elements, and the conductive
tape is adhered to the surface of the anode lead-out portion.
In this constitution, by adhering the conductive tape in the
longitudinal direction of the band-shaped core material, the
distance between the cathode lead-out portion and conductive
tape of each capacitor element is stable, so that a nearly
homogeneous polymerization film is formed in the cathode
lead-out portion of each capacitor element.
The manufacturing method of so0lid electrolytic capacitor
further includes a step of adhering a long insulating tape in
the central region in the longitudinal direction of the
band-shaped core material, and the .conductive tape is adhered
to the insulating tape. 1In this constitution, since this
insulating tape surface has a smoother flatness than the core
material on which the formation film is formed, it is easier
to adhere the conductive £film. At a later step, this conductive
tape can be easily peeled from the core material. As a result,
the productivity is improved. Moreover, since the anode
lead-out portion and cathode lead-out portion underneath the
conductive tape of each capacitor element are separated by the

insulating tape, the polymerization £ilm formed on the negative

electrode hardly invades into the anode lead-out portion side.



12 lead-out portion is positioned at the projected root side of each
capacitor elenent. In this constitution, when form ng the polynerization
film the plurality of capacitor elenents can be handl ed as one body.

Hence, the productivity is further enhanced. Preferably, the _step of
supplying the core material includes a step of projecting anf ‘F%?n@?m%the
capacitor elenents integrally in a direction orthogonal to the | ongitudinal
direction of the core material, at both sides of the l|ongitudinal direction
of the band-shaped core material. In this constitution, when formng the
pol ynerization film the plurality of capacitor elenents can be handl ed as
one body. Hence, the productivity is further enhanced. Preferably, the core
mat eri al has a band shape, the step d¢ supplying the core material includes
a step of fqrmng.a plural.it f glits in;the directi t hogonal to the
ongi ¢ udi nal Tt ERCHTET L 2Rt A AP B Aol PRECFIERST n Hhe ORI ddithal
direction of the core materjal . _and each capacitor elenent i.s for
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specific intervals_ in. t | tadi Lrecti Q . a
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in the 8 2 1 KLACL t%q oggiudi_Ral.. di rection,
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proj ect e%i&ggpg@??%é p%ﬁ??r&eér%%aﬁé(f‘ :tﬁgkc%gﬂ{dsuﬁatflj%ee&)%gp%% és)ijgé 'erhielg Jﬁ)e t he
surface Q{:e?h%farl%fsel% Obhe PRGtHOMmatdlrid S1£0RMe! tdH 1Ak - H¥a @dhier i ng
the conductTve tape 1n the longitudinal direction of the ‘band-shaped core

materi al 5o §€18hstargadhat weeskdheoeaifndesh8ad+ae! aid g sopductive
tape of each capacitor elenent is stable, so that a nearly honbgeneous

pol yner i gateelalli Waviind of@danBdeha s nde peptiont apbetrean 1f eeeh
capacitor elenent. The manufacturing nethod of solid electrolytic capacitor

further caaldudesve st&pe ofimdbachnopelymagizasibat gl dtaisn i Ant heagkent r al
region in the longitudinal direction of the band-shaped core naterial, and
t he condaehigvehhped polyméei edtionttank of what pharahpey dflohgsshaped
constitution, since this insulating tape surface has a snoother fl atness

t han t hepodymenrdizatiiasn tankki.chInhehfocoasitditutiilon,i $heopneductivisyeasi er
to adhere the conductive film At a later step, this conductive tape can be
easi |y pdsl edtiabdy temhaogedmaterial. As a result, the productivity is

i nproved. Moreover, since the anode | ead-out portion and cat hode | ead-out
portion undeMieabandhshapaducereanatgrial teachichpdre condiicdiiyiet tape
separated by the insulating tape, the polynerization filmformed on the
negat i ve 18 adhesgd mavessQ mmdesIrht bntodhm ped ymead-za tdompsPLrsAcs| de .

from one end side of the long-shaped polymerization tank, and
go out of the polymerizatioﬁ solution £from other end side. 1In
this constitution, in the ©polymerization tank, the
polymerization £ilm can be formed sequentially and continuously
in the cathode lead-out portion of each capacitor‘element from
one side to other side. Further, after formation of
polymerization £film, the core material forming the
polymerization film can be drawn out from the polymerization
tank and move to the next step. As a result, the productivity

is improved.



8 May 2003 14 The pol ynerization tank has a | ong shape. By formng the
polyneri zation tank in a | ong shape, the volune of polynerization solution
for imersing the conductive tape in the state of adhering of the core
materi al can be decreased. The | ong-shaped pol ynerization tank has a
plurality of |ong-shaped polynerization tanks installed in p&r¥#Yet00&nd
the step of immersing the core material in the polynerization solution

i ncludes a step of inmersing the band-shaped core material having the anode
| ead- out portion adhered to the conductive tape in each polynerization
solution in each | ong-shaped pol ynerization tank of the plurality of

| ong- shaped pol ynerization tanks. In this constitution, the productivity is
not abl y enhanced. The band-shaped coj£ material to which the conductive
tape is adhered noves so as to get into the polynerization solution from

one end si denef pbhembongdathaneslo Dot YORI# Zahs Ahtiatke pOUyREroWht 9bnt he
pol ynmeri zation solution fromother end side. In this constitution, in the

pol yner itz eRokddtke drnte spakysErtiatloy fdHdpsdpoembeinRd ivpauanki al Iy and
continuously in the cathode | ead-out portion of each capacitor elenent from

one si deadd£ 06RO BE. tHel pol§ime rafdi S0 LRk ProWftheob¥Het ierad k@ael i | M
the core material formng the polynerization filmcan be drawn out fromthe
pol yner igmtton pelymenilzavient @ahke n@xt tHigp coWstprueboth] drbdpeof

productivity is inproved.
concentration of polymerization solution in the polymerization
tank is suppressed, and polymerization f£ilms can be‘formed
stably.

The core material to which the conductive tape is adhered
gets into the polymerization solution from one end side of the
long-shaped polymerization tank, and moves to go out of the
polymerization solution from other end side, and the
polymerization solution flows into the polymerization tank from
one end side of the long-shaped polymerization tank, and flows
out of the polymerization tank from the other end side of the
polymerization tank, and the flow speed of the polymerization
solution and the moving speed of the core material are nearly
the same. By nearly equalizing the speed of the polymerization
solution and core material moving from one side to other side
of the polymerization tank, the relative state of each capacitor
element of the core material and the polymerization contacting
therewith is almost constant, and in this state of a stagnant
state where both remain still, the polymerizationf£filmis formed.
As a result, the polyﬁerization film may be easily formed in

the cathode forming portion of each capacitor element.

The capacitor .element manufacturing apparatus includes a



8 May 2003 15 The polynerization solution flows into the polynerization
tank fromone end side of the |ong-shaped pol ynerization tank, and fl ows
out of the polynerization tank fromthe other end side of the

pol yneri zation tank. In this constitution, drop of concentra i@n o%

pol ymeri zation solution in the polynerization tank i s suppress Y 9&?

pol yneri zation filnms can be forned stably. The core nmaterial to which the
conductive tape is adhered gets into the pol ynerization solution from one
end side of the | ong-shaped pol ynerization tank, and noves to go out of the
pol yneri zation solution fromother end side, and the polynerization
solution flows into the polynerizationtank fromone end side of the

| ong-shaped pol yneri zation tank, andgfl ows out of the polynerization tank
fromthe other end side of the polynerization tank, and the flow speed of

t he pol ¥irfsitzativen s@lllidronnandllba abvheds sPedsh thetdhelgmeeigateshal are
nearly the sanme. By nearly equalizing the speed of the polynerization

sol uti onamk] andes fatrati aénsbon npIxarmiaseadildd o other sidke iof thbe

pol yneri zation tank, the relative state of each capacitor el enment of the
core nmapeliyalerdrzatiilom pankneandast dreasonttact ilogerh@aew blf theaEfwst
constant, and in this state of a stagnant state where both remain still,

t he pol yiraniematrioddefri L imménseddin Abeapodyuktrizalié opobpietioat,i andfi | m may
be easily formed in the cathode form ng portion of each capacitor el enent.
The capadi flerss| enedtoweanphattef ithg fppatatenssionnaddsem is 8mivhys2A03 16
first driven roller installed at one side in the polynerization tank, and a
first temsi sher dolymerszatien solythieon sand ithe hbapd-ywhapesht comet ank,
and at least the lower part of the first driven roller is imersed in the
pol yrrer imafewnial dlouvhbdah el condusadiet hareohadhmnebbitis fgadnstensi on
roller is imersed in the polynerization solution and the_band-shaped core
mat er i alth® W@Heh RaFE &n Fo&sitapEivenagnéted abgt $hggdower PRt ower
part of the first driven roller and the |lower _part of the first tension

rol | er, endhesthbvedaTRbReIiPTHe AR dEHBPVET d B OPReS HBR VIR ALREE on

ol yiror 5447 Gif Eaeo EELaAt SR EAne CofB HATRANS CLTLoR mi¥ S8 | n (e
Cor e mtErTaT AT ROVER 9 PR HAF A FTo e BT ERRa R Ry G

he. bot (BRETEbHESD SOFRIR 5 Toh ke HTTEHE <0 hB U1 RaFRRGTis Ahsont o,
From abodeLar-ahe YT Eb ARt ol sy AR e Raf o R ot i ar  of

the fi rs&\agé]ﬂ&g 6aCH 5 "mott itOtfie %lﬁﬁi%iu%&m cﬁgnwﬁhﬁﬁ.gdgg::[ﬂso;/p;etrt ape is

adhered 1s noved 1 n the polynerizatio Ion inan 1nclhine e of 30

Or 155, 1435 LhS1 € Ui daH 18lkr i NOMs BOELLG: OfcdiEacgCiyGdape,  the

core material snoothly noves Iin the polynerization tan result ) the

pol ymerigatbeRaliviRn %n@%a@%ﬁt@kne?bfﬁ@&iz&m,%ﬁéaJJtHeetﬂ{e the
plurality of capacitor elenments provided in the [ongitudinal direction of
the bandoghwpethg alsepPByEhtal, and an appropriate polymerization film

is formed on each capacitor element.

From above at one side of the polymerization tank toward

the lower part of the first driven roller, the core material

to which the conductive tape is adhered is moved in the

polymerization solution in an inclined state of 30° or less.

In this constitution, without peeling of the conductive tape,

the core material smoothly moves in the polymerization tank.

As a result, the polymerization f£film is formed stably on each



The pol ynerization solution flows into the pol ynerization tank fromthe
upper direction than the first driven roller at one side of the

pol ymeri zation tank, and the polynerization tank at one side has an
inclined bottomdownward to the direction of -installation o% he %' t
driven roller. In this constitution, the polynerization sol uti BY f %@?ng
into the polynerization tank is~ a lamnar flow, thereby preventing
formati on of waves on the polynerization solution in the polynerization
tank. As a result, the polynerization filmcan be fornmed stably on each
capacitor elenment. Fromthe |lower part of the first tension roller at other
side of the polynerization tank toward the upper side of the polynerization
tank, the core material to which thejgonductive tape is adhered is noved
out of the polynerization solution in an inclined state of 30 or less . In
thi s coosiel taff ithe prhetahitpf ofheapacdioti edemend sf porovilkkedaire theerial is
prevented. As a result, core material can be noved to the downstream side
stably floggtiterdinglh directtiniucsf vithe dpend-Bleapsd yooere zeateniabl uti on fl ows

out of the polynerization tank fromother end side of the polynerization
tank, and t Theppbyymeirigaitdon ankusionthkoweddts dberpslymerhzathed bottom
upward to the other end side fromthe tension roller. In this constitution,
t he pol yoank £aamofheonppPeondiredthgnothanfthendirst grimpen200l3les at
pol ynmeri zation tank is a |lam nar flow, therebg preventing formation of
waves orPiensigs|gfthe Ralimesigativntrpke Fadbehe Relyrenigatinktaps a
result, the polynerization filmcan be formnmed stabl¥ on each capacitor
el enent .atrine Hdte hds areddalingduaditom Agvappatatasthachinestéaah first
driven roller installed at one side of each polynerjzation tank of the
pl ur al i 1€ of i3 TR | A t &Mes Fiasd ofABiVAROUEMLLPEft pdRet £BLEs t he
central shaft of each first driven roller. In this constitution, the
support SQngiettrblior.  hRepPelymery 26t 1omr Solhinm FAVIRG +RtQ ¥peifi ed.
In addition, th ositign of each first driven roller in each
ol yirer BOITBIT LZRELPE SAPRor i Ao 1AMLOSH! (£l e FRARSST nBLEUSREABY of the
core natgrial %n t%& gnggErization so%ution ig 8achogpl.qprizgtE ntank is
uni form et ?ﬂat! on'd ?)oP?ne‘f}?eZaP? P AP ?1 Ené élp SN ot el nt in
each Cor;?oi%gﬂ%thénsém € asa result, the polymerization £ilm can

be formed stably on each capacitor element.

From the lower part of the first tension roller at other

side of the polymerization tank toward the upper side of the

polymerization tank, the core material to which the conductive

tape is adhered is moved out of the polymerization solution in

an inclined state of 30° or less. 1In this constitution, peeling

of the conductive tape from the core material is prevented. As

a result, core material can be moved to the downstream side

stably together with the conductive tape.

The polymerization solution flows out of the polymerization
tank from other end side of the polymerization tank, and the
polymerization tank at other end side has an inclined bottom

upward to the other end side from the tension roller. 1In this

constitution, the polymerization solution flowing out of the



The capacitor el enent manufacturing apparatus includes a through-shaft
formed in each first driven roller, and a ball bearing installed between
the first driven roller and through- shaf t , and this ball bearing is

pl aced above the liquid |level of the polynerization solution |nc§ @?e
bearing is provided between the f first driven roller and th % shaf
t , rotation of the first driven roller is snooth. Mreover, since this
bearing is provided above the polynerization solution |evel, occurrence of
defective rotation of the bearing due to 8 May 2003 19 sticking of

pol yneri zation solution is prevented. As a result, the first driven roller
operates together with the band-shaped core material by adhering the
conductive tape, so that disturbancel®f noving of the core material can be
prevented, The first driven roller has an outer C|rcunference curved so

t hat thBO%XWFE?ZPFHQHp&aﬁ]‘onl%a? 6136]1@&1' i Phe BUEEFDE PIEVEN R al
directign, and the core material_ is ved whil e contacting with the center
line poFPF@ﬁtlﬂP(ﬂﬂag?ﬁ%sopqfﬁp%opgﬁﬁpﬁféﬁﬁaﬁ09aﬂ9 qqﬁéﬁl?Qt?ﬂ%Ven
roller contactln wi th the band-s cqre eria . h. t he
conductpeémaaéz lSBhE?Ié N & FRSUbh: dia BOLTEBELRAE PR LLRIGD | | ne
portion_of the i rcunfer nce pr j,ects . in the outer circunferenti al
di rect i BR, £95™M¢ aF ¥ 8Fe q ﬁ}éGﬁﬁF “fr om bei ng devi ation from
t he p05|t|oghpf the center line ort og o% the first _driven éi|€
Accor di ngl y; Sy “ﬁ?asc’f st oV PBPFERS PﬁéngoPBPﬁEF‘&HSaH% % stabl y
ui ded i_nt the r a T ment
grgnanuf acfdf n Jalb%ar :qﬂl%erp 8 &gge i‘ﬁa‘#l rs& Q‘& Qg g% P

us 1 ncliu es eac t ensi on r |nst a‘?‘cf d at

Canks, - 243753 %&&ugﬁgﬁ 2R ?ﬁyglqﬁ}'teggeﬁw‘%%%??g?geaﬁﬂ ot
Lonsi on o0l g rAA AYRIANSLAREQLLET oS i LYeD sikedrd ¥ LaRrOky he

t hrough-'s is const tution riving a plurality of |rs

tensi on gQljesy §o.dmaeosefin'ﬁh:&aeahls%&taxieae ghd Ripphaft stihiecdrievss

mechanismis sinplified. Further, in
the plurality of first driven rollers is simplified. In

addition, the position of each first driven roller in each
polymerization tank is uniform. As a result, the immersing
position of the core material in the polymerization solution
in each polymerization tank is uniform, and formation of
polymerization f£ilm on the capacitor element in each core
material is stable.

The capacitor element manufacturing apparatus includes a
through-shaft formed in each first driven roller, and a ball
bearing installed between the first driven roller and
through-shaft, and this ball bearing is placed above the liquid
level of the polymerization solution. Since the bearing is
provided between the first driven roller and the through-shaft,
rotation of the first driven roller is smooth. Moreover, since
this bearing is provided above the polymerization solution

level, occurrence of defective rotation of the bearing due to



- 8 May 2003 20 each one of the polynerization tanks di sposed in parallel,
tension applied to the band-shaped core material is nmade al nost uniform by
the first tension roller. As a result, the noving state of the band-shaped
core material in each polynerization tank is stable, and theapﬁgynféégation
filmis formed stably. The first tension roller has a flat outer
circunference, and~the core nmaterial noves while contacting with the fl at
outer circunference of the first tension roller. By form ng the outer
circunference of the first tension roller in a flat shape, the outer

ci rcunference and the band-shaped core material to which the conductive
tape is adhered contact with each other in flat state so as to slide on
each other. As a result, tension applPcation by the first tension roller is

Cinder ne & ARSI BT ARl e e RS EBRo PERreRERE": A AuhselBt Gr e
Chi's corlts EaFPoratvEn gy Epsrys ey SoatiBnl M EnEtanf SBebtane '
Speci 11 CEHonDBFarIPS.  Tre ARy HhelnCrdRehaten Rt ol s,
Cnder ned it TREANE &5 Fihd SRR, Moo hat BEAREen B8, REEYERERL"©
cont rol | ed ihd eaReRAUEG A rbATeRPREL P duUPRI SENLEHARAA LaLOg hoat

capacity as conpare , It is easier to stabi _ _ 2003
21 tenperat gf g of plehe- Dok ¢l i 2at i SQrith AP FEOEEetp%yr@&ézaﬁtee tank at

the specified tenperature. As a result, the ‘polynerization reaction is

st abi | | Zeg-cdie POL YR IFEHJAA JrANKNnAGh AcSPEGRIt Y 1A 1PE kI d kA1l e
contacting with the center line portion. At one side of the
polymerization tank, the first ariven roller contacting with
the band-shaped core material to which the conductive tape is
adhered has a curved surface so that the center line portion
of the outer <circumference projects in the outer
circumferential direction, so that the core material is
prevented from being deviation from the position of the center
line portion of the first driven roller. Accordingly, by this
first driven roller, the core material can be stably guided into
one side in the polymerization tank.

The capacitor element manufacturing apparatus includes
each first tension roller installed at other side of each
polymerization tank of the plurality of polymerization tanks,
and one through-shaft penetrates the center shaft of each first
tension roller, and each tension roller is driven by driving
of the through-shaft. In this constitution, by driving a
plurality of first tension rollers disposed in parallel by one

drive shaft, the drive mechanism is simplified. Further, in



pol ymeri zation solution so as to separate fromthe upper surface of the

pol yneri zation solution. If the volunme of the polynerization solution is
decreased, the liquid | evel can be heightened by projecting the spacer.
Therefore, the distance between the negative el ectrode and thMggrfoo3
material can be extended. As a result, bubbles fornmed in the negative

el ectrode hardlystick to the band-shaped core nmaterial portion. Hence, the
pol ymeri zation filmis formed stably in the cathode | ead-out portion of the
capacitor elenent of the band-shaped core material. The polynerization tank
has a lid installed in the opening of the upper surface, and a spacer
installed at the lower side of the lid) and at |east a part of the spacer
is projecting into the polynerizatio? solution. By disposing the Iid on the
upper opening of the polynerization an, and di sposing the spacer at the
lover sid@noforddisr | {5 apd1pmaraGEtIGn Mk aPdpyd@d | Zat baratagk, the
evaporation space of the upper surface of the polynerization solution and

the surfc i9Hapediancd ¢he BanAOkYABERZEA+Ohat@rild10ns ML dlatheazed. As a
result, the evaporation of the polynerization solution decreases, and the

econony yns fdA Peehe £ir8tMigndQ63 23178e.StLP HirddAE Sithe M6l €
material to which the conductive tape is adhered in the polynerization

sol uti orxtdted wdesha BARA-Shapedl 88rkka €O Ealrbleldadlh Do 19zt on
conductive tape is adhered fromone side to other side of the

pol yrrer itzaik @3 saaklehr anghthBepbdymerszdeioh £ihkm spa@ETmddy stablyg t he
core material to which the conductive tape is adhered in the | ower pat of

t he pol yner imtad ifirdtardensicet nesl et s paddrat tolukea icdaommfiearene® ,at t he
time of formng the polynerization filmsettles in the |ower cored materi al
porti on.aris ther esre matied adlomoveg wiileicendycafingoritetiheafiat dutlen i s
enhanced. The spacer has a |lower part of a slope inclined upward. Since the
| ower pariraimférenpaodrthe farsiptendisehaped lebubBly o fmimetherouter
negative el ectrode can be noved upward. Therefore, the polynerization film
form ng Qir¢@méﬂcqn¢g<anjwc§arm¢ tBasion roller in a flat shape, the

outer circumference and the band-shaped core material to which

the conductive tape is adhered contact with each other in flat

state so as to slide on each other. As a result, tension

application by the first tension roller is stable.

The polymerization tank has temperature control means

installed underneath the bottom of the polymerization tank, and

the temperature control means controls the temperature of the

polymerization solution. In this constitution, the

polymerization reaction may be stabilized.

The specified temperature is controlled by the water

controlled at the specified temperature. The polymerization

tank has a constitution of passing water controlled in

temperature at the specified temperature underneath the bottom

of the polymerization tank. Since the water controlled in

temperature at the specified temperature has a larger heat

capacity as compared with gas, it is easier to stabilize the



capacitor el enent of the band-shaped core material noving underneath. The
negative el ectrode is disposed above the | ower end of the spacer, and the
step of applying voltage to the conductive tape includes a step of applying
a voltage between the conductive tape and negative electrode8 hn t§6¢3
constitution, bubbles forned in the negative electrode hardly s %y at” t he

| ower end of the spacer. As a result, the polynerization filmformng
efficiency is enhanced in the capacitor elenent of the band-shaped core

mat eri al nmovi ng under neat h. - 8 May 2003 23 The spacer is nmade of vinyl
chloride. By formng the spacer of vinyl chloride, degeneration of spacer
and resul ting degeneration of polynerization solution can be prevented. As
a result, the polymerization filmis,formed stably on the capacitor el ement
of the band-shaped core material. The negative el ectrode has a | ower part
in a shapmpenakiined upfivar dheBy goilgmeg itzae imubbl eslaioad | hint hethnegat i ve
el ectrode upward, it prevents drop of polynerization filmformng

ef fi ci epo}yuerizetiouetarik biibthespecidiaddtéempehatuapaciAisr manknt of the
band- shaped core material. The polynerization tank has an upper space and a
| oner spheepoflymelrdénetiopaseadidon dimaldt@bisldicagédnal area than the upper
space, the spacer and the negative electrode are di sposed on the upper
space, and The polymaniapitibnpieskshehraughachs prodectpageinBy theéi ni ng

t he sectional area of the core material noving portion in the | ower part of
t he pol pedymezdizefioankobwhierisca agikor separate drom theappen serEpeeer
negative el ectrode storage part |ocated above, disturbance of the

pol yner iofat £BA sRAIYMSFL2RELPRI RPIWEXOR. uppEf sHw evodiwne hefnefagi ve

el ectrode storage part is prevented fromaffecting the core material noving
part un@®&YERIT}zationy spdynion ispderEedsed  niheriguitblievglpsap Pet he
polynmerization filmis formed stably on the capacitor elenent . The

conduct NP AE5P &% PYJREPSACHAPY the tIRAGRper IEFETH TS héPEHESRRPER al .

Si nce the conducti ve tape is(gggered er side of . the core materia

in at t%m eH&es ttjhvee Wc&%g%rtlgitﬁgpcore material can be

extended. As aresult, bubbles formed in the negative electrode
hardly stick to the band-shaped corematerial portion. Hence,
the polymerization film is formed stably in the cathode lead-out
portion of the capacitor element of the band-shaped core
material.

The polymerization tank has a 1id installed in the opening
of the upper surface, and a spacer installed at the lower side
of the 1id, and at least a part of the spacer is projecting into
the polymerization solution. By disposing the 1id on the upper
opening of the polymerization tank, and disposing the spacer
at the lower side of this 1id and projecting into the
polymerization tank, the evaporation space of the upper surface
of the polymerization solution and the surface exposed area of
the polymerization solution are decreased. As a result, the
evaporation of the polymerization solution decreases, and the

economy is improved.



negative el ectrode, the polynerization filmcan be fornmed easily fromthe
upper surface of this conductive tape. Consequently, the polynerization
filmis formed so as to grow fromthe conductive tape and the cat hode

| ead- out portion surface of the capacitor elenment to the bacé ﬁ%de é%nce
conductive tape is not disposed at the |ower side of the cor ¥e%? , the
productivity is higher by the correspondi ng portion. The pol ynerization
tank has an imrersion region in the core naterial is inmersed in the

pol yneri zation solution, and a weir installed on the liquid | evel between
the imersing region and the first driven roller. In this constitution,
bubbl es fornmed in the negative electrode are prevented fromsticking to the
core material by floating up to the J4quid |evel of the polynerization
solution. As a result, interference of polynerization in subsequent process
i s prevent eBheTlsften sof biimgerssing ke heonei matesn@lofthubbliedh ftlating to
the liquid level into the direction of core material is blocked, and

sti cki ngonducikdveortapeat £ i adhanadt Ha ridwl pphymeoimation foletieni ve

pol yneri zation filmcan be prevented. The negative el ectrode has a

pl ural | ipcdudesgaa | sker| o€t MmN d i thesearen matenighgi tadwidichdi tketion. In
this constitution, the potential difference between the parts of the
conduct icpadugidvientere Lengikemedafren oae isdileoftor pEhesnaidei € thpe
adhered to the band-shaped core material and the negative 8 May 2003 25
el ect r oPOI YReT Iza tiwim tanke §hRPRERNLRL ipnaT isddle ffgEheasPaCRESUI BY the
polynmeri zation filmis substantially forned uniformy on the capacitor

el enent Sotinghthe fofRa Pakeszal e Bangh dhspeandBréingtttrarts dkpradgati ve

el ectrode of the pluraljty_of negative el ectrodes i s disposed at a
Spoci {1 AP | T VTS it { HE TBPL BORYREBLABGILE. GRal ABYITVAATh cERPode | s

| nt o1 val P h“" LfgﬁrﬁﬁP%?Brﬁeéﬁiﬁir%l%@}é?ﬁg%%aetei&?@%'ee% re%%em@as % et fom

pol yrror BT TR o R S SRt £k, Lo+ Cr e e At pPSVECRs. As a
It I [ [ ' / ' . f; d

Ctanly. Whe RESHT e B cRorbind; &R B pha S E i R af e

and nické% a&gééprning the negative el ectrode of stainless steel or nickel,
deterioration of negative electrode is prevented in spite of polynerization

reaction. Asrgegsildy 4 RoLyperigal ol 4151680 PeciongRduplably for a

| ong period on the capacitor elenment at each position o nd- shaped

core mat@qhas -t oweRAEhER of! 18R BhaBRRU{ 8 MR AP RALHS bluBplddes first
vol t age applying neans Tnstalled at one side of the pol ynerization tank

andsecongo¥féd A9Ct RORbYRRI vERANS tirtddbhf bethoPbd@bwairde, @Rdrageheqne of
the first voltage applying nmeans and second vol t age appl yi ng neans applies
a vol t agenépdignerization film forming efficiency is enhanced in the
capacitor element of the band-shaped core material moving
underneath.
The negative electrode is disposed above the lower end of
the spacer, and the step of applying voltage to the conductive
tape includes a step of applying a voltage between the
conductive tape and negative electrode. In this constitution,
bubbles formed in the negative electrode hardly stay at the
lower end of the spacer. As a result, the polymerization f£ilm

forming efficiency is enhanced in the capacitor element of the

band-shaped core material moving underneath.



- 8 May 2003 26 conductive tape. By applying voltages to one side and ot her
side of the polynerization tank of the conductive tape, drastic potenti al
fluctuation in the |ongitudinal direction of the conductive tape can be
suppressed. As a result, the polynerization reaction on the QI ﬁgal%%of
capacitor elenents provided in the |longitudinal direction of "t &y

band- shaped core material is stabilized. The capacitor el enent

manuf act uri ng apparatus includes a first current feed roller installed at
one side of the polynerization tank, and the first current feed roller has
an action of adhering the conductive tape to the core material, an action
of pressing the conductive tape to the core material, and an action of
applying a voltage to the conductivezgape. By conposing first voltage
applying neans of the first current_ feed roller_ for pressing the conductive
tape to theTkerspararirdiade pé wionst rhierddei. s BY #oingdthEERIREL t he
first current feed roller presses the conductive tape to the core material,
so t hatoft Yinpk eshd@risehedespnasafient Qfe. SRICTr APt TAHEL NG age
application to the conductive tape is stabilized, and the pol ynerization
filmisdsgappyatérredt Rrifeerhpati eBrs Mgt carhkepRverbedel Hent

manuf act uri ng apparatus includes a dust col]lecting squeegee abutting

agai nst at Festditer B¢ cBAf¥MeRieabiopnd ity &its ckrred FEBBL¥oI9%rtheind t he
deposits adhering to the outer circunference of the first current feed 8

Ny 20092BACASPIEo R LEME e Ay e P A SRARECL G976 AT idegee . As the
cust ool CChbag sguepRES A S AORL ISt Lig UL ST, Shicuerelce oL g e 11
OGN T A AR SRS S LRI N KT I
R T b B G LU pt L
efficiency due to move of bubbles downward to the capacitor
element of the band-shaped core material.
The polymerization tank has an upper space and a lower space,
the lower space has a smaller sectional area than the upper space,
the spacer and the negative electrode are disposed on the upper
space, and the core material passes through the lower space.
By defining the sectional area of the core material moving
portion in the lower part of the polymerization tank smaller
than the sectional area of the spacer negative electrode storage
part located above, disturbance of the polymerization solution
occurring in the upper spacer and the negative electrode storage
part is prevented from affecting the core material moving part
underneath. As a result, in the core material moving part, the
polymerization £film is formed stably on the capacitor element.
The conductive tape is adhered only to the upper side of

the core material. Since the conductive tape is adhered to the

upper side of the core material in at the upper side of the



second driven roller installed at the upstreamside of the first current
feed roller, and the second driven roller has an outer ,,circunference
projecting in the outer circunferential direction in the center |ine
portion, and the core material is supplied in the direction of the fjrst
current feed roller through the second driven roller. In thi § ¥a¥st?Pati on,
devi ati on of band-shaped core material is corrected by the second driven
roller. Hence, the, band-shaped core material noves wi thout shifting in the
direction of the first current feed roller. As a result, the conductive
tape is adhered by the first current feed roller and the voltage is applied
stably. The capacitor el enent manufacturing apparatus has a reel installed
at the upstream side of the first c4ent feed roller, the reel coils the
conductive tape in a | am nated state through a separator, and the separator
i s peel d¢Ftdmea neleohBeder vaéheaRe bEtGRebtA then r E&Lma @™ HRe f £PEReRur r ent
feed roller. Since 8 May 2003 28 the conductive tape is coiled on the
reel in &% i¥anfRafedtRe ai¥PRER h S aS5paPht obhig hé?og'&’fd’ﬁ:ét“ie\/etf‘aﬁe bei ng
let off fromthe reel is not curl.ed  even after t?ggiggarator [ eeled. As

a resul €ongeqUent Ly SR/ A9t 1 St U St tllozggo?"ol ler at

t he do tream side, .and.adhering to.the band-shaped core terial. The
capaci t gt W M2t CRRAMCAHYS: | WP S ppRfat h%é%%oﬁegcﬂ%%gf%‘ﬁg?BHerpper
instal l ed. _between_.the reel and the first,current feed roller, d the
second tse"}ﬁ'e%%e roF I gﬁegﬁa SRRl ﬁ;ﬂg%nﬁo&? g‘i‘r}‘et he® qﬁnﬁf]g?i’veggﬂﬁg and
separ at of r, Fod Sys I fro h duct i ve. t.ape at the
downst re%dnq@%te{‘g$ ?%éslgécg‘r? t%el% %’(ﬂsﬁe%r 8]t| g}é J?’ﬂggpiésﬁ,'&% osfegg%d CP&fsi on
roller i vi fed t . d fir r f rQl | er, and
this secr%antgéfleélgi oﬁﬁ(réol er &gér]tielbvtsfﬁheilgar%ti%&eéjd lﬁ%d‘g}lﬂ‘%f %tgkgecgggﬁig e t ape
and sepafatp{,nand the tension is applied outside of one side of the

pol ynmerization tank. In this constitution, sine the conductive tape and the

separ at or f ofi® ) 1vafE a8 HOunid HEs Hd gmws%ntf@gi&{ﬁiﬂ%ﬁﬂ Ry is

increased. As aresult, a sufficient tension can be applied. The capacitor

el ement fRASEAET U ABMBRRAPI NS HBbUYRErd zRRI NI SN Wei b RGdPA 3l 1di sposed
at both sides of the second tensioh roller, and the position defining plate

defines {hetavskli @ tofe NAguaGNUEGRI VISe tdén thie dnmBeBIAG +H§i®RHdd on
defining plate at both sides of the second tension roller, deviation of the
| am nat egh8aErof drfieretppdlgkirve IApthiddonstiGuviyn?003bBPe s MO r at
the second tension roller is prevented. Hence, a required tension is stably
added byihhthaenegdtieasedacteblier aréhpreoatuetli Feom apelclsingdeo ofheat | east
one of stainless steel and nickel. In this constitution, when performng
pol yneri zareomateacialonbyy Sl tyimg apvdid agket dilguisl cbhevett iofe tlape ,
this conductive tape is prevented fromeluting into the polynerization

sol uti onpoAymerigafion bgodsitignt.he donduct reeuflldpe, ipbtéyferenaei ont
reaction is done stably. The step of applying a voltage includes a step of
appl yi ngpalymerdge tfiooninheubhseqaget ausidass isnprevenved . (Mhathdscore
material by setting the voltage application termnal in contact with the
anode | e881&dNIpeR therWeirt MOveoes hvmkdigsaflaating tepthe ddmudiddte el t he
first current feed roller, and the applied voltage is_a voltage between the
ener gi zatP¢R Fhet dd&emF 1ORe off CoFec inteFlaledd PgPFEPdanﬁthé tAeiRI zat i on
vol tage by the negati ve el ectrode, and is sane or higher than_the voltage
in the pd tBR 6PTEHRAEBRYALt 7R thpFasihiering foxmatd oporfndefeativs
solution. In this constie%f_h ion, the |oad voltage of the capacitor term nal

formed i ROLYBFHARGIR re e @ rPEFVERRe8e suppressed | ower than the

i thot and voltage, 49:3vee U o LGRS a ! 1 SAAAYY O%s®! SUBRL1GEN D

electrodes disposed in the longitudinal direction. In this
constitution, the potential difference between the parts of the
conductive tape in the longitudinal direction of the conductive

tape adhered to the band-shaped core material and the negative



The formation filmof the core material has an alum'numoxide film and the
vol tage application termnal is nade of stainless steel. The voltage
application term nal can easily break down the al um num oxide film

Accordi ngly, stable 8 May 2003 30 energization is possible gurtgﬁg
since the voltage application termnal is nmade of stainless & ay, 2
weat her resistance is enhanced. Further, if the rigid alum num oxide film
is rubbed by the term nal made of stainless steel, the stainless steel
surface is also scarred, and the surface is exposed. As a result, voltage
is applied stably fromthe voltage application termnal to the core
material. The capacitor el enent manufacturing apparatus i.ncludes a peeling
roller installed outside of the polydferization solution in the

pol yneri zation _tank at_the downstream sjide of the first tension roller, and
this pe@lfRETPOEFeFaPelf sM3tRtahBeEoNbRiPve BREELEACHNEPBLNODRAR
direction fromthe core material. In this constitution, w.thout causing
fluct uaFPBREE t h %oﬁHﬁEEWQR}?QﬁkPQxM#lﬁélsﬁﬁotﬁP?SEQBFéEl@Vonﬁ?ﬁ@e@ore
material .  As a_resul t he conductive tape and core nmaterjial can be
snDothlynﬁS9EHlYo°Ph%h80ﬁﬁ§FF TS| meﬁ%§(ﬁﬁxﬁﬁ?QwP%§%ﬁkﬂ? ¥ntRect uri ng
apparatgs i.nc udea a crackig&.r Iler installed in the running path of the
conduct P#RAr SPAPSE FRECIBRT side of the peeling roller, and this
cracking roller has a smaller diameter_than th eeling roller nd the
Cracki ng rofPEP HEEREYE. PARSTAE MBar0F oft HoneP LARBLLET Y4 abEoR PFe

ort hogonal dir 1 on.4:0 thi o itutd.ong, . LE i as for racks in

t he pol ?%Fﬁ%&?ﬁ%nfgidliné]b(?rggtig%c%ﬁsé&gﬁ'lé\}eeﬁ é%ret?kiégor%’l‘%&hﬁ vlmt"%Fgeeasy in

the pro%@gﬁi%fd ESE@%@%@% éétﬁgegd;&aéé]eo'lsf Ehﬁ%&‘&@aﬁﬁ%}c E?ﬁgg%h e tape in

t he subséquént e running pat e conddcti ve
t ape be | d i g ;i Ra space of
Do pol CHerEEStreh Tl MU reT chtre it ane or TRe EledutrRelRiase™ e 0

this copyfgildd ¢Rrrlela 1% 8aekh heghiPeChaeks dode! A PPrePRhiad! EQRyf i 1 M on
t he conductive tape. Hence, the renoving job is easier in the subsequent

steps. TheyaaRAsh! fhe®d n EBHBEDELHE 1S AR A US HeMdd!dB3 oBKlink I St
peeling paw installed at the downstream side of the cracking rollér, and
the firgs pRAlVNRE 1AM IO Hed 1S oM tifh R PHAGE sHaviify errAUHn8et ape
bent by the cracking roller. In this constitution, the cracked

pol yner ipzadvetitdd ] m A8 eastéyulenoue’ byolpmefisatipaelfing pesl eabhe

capacitor el enment manufacturing apparatus I ncludes a second peeling paw
i nst al | ethpdciter dversdntearansi be dbribé Etabtypeel ing paw, and the second
peeling paw contacts with the upper surface of the conductive tape. As the
second peel iThe paghtdoet atestwbtlh 1namadepef stulfeast ohet v sta@ichil@&sisve t ape
at the downstreamof the first peeling pawl, the slight polynerization film
not ren/ezkbyande Kickel peelBngfpamingantie eesgativeeneledtbygdéehicsf second
peeling pawl . Hence, in the subsequent process, the voltage is applied
stably fstominhess sieelsorfrieckel, dedegdioiattiareofapegative electrode

is prevented in spite of polymerization reaction. As a result,

the polymerization f£ilm can be formed stably for a long period

on the capacitor element at each position of the band-shaped

core material.

The capacitor element manufacturing apparatus includes

first voltage applying means installed at one side of the

polymerization tank and second voltage applying means installed

at other side, and each one of the first voltage applying means

and second voltage applying means applies a voltage to the



At | east one of the first peeling paw and second peeling paw has a

| eadi ng end branched into a plurality. In this 8 May 2003 32
constitution, the renmoving effect of the polynerization filmat the |eading
end is enhanced. The capacitor el enent manufacturing apparatzf inclﬂg S a
roller disposed at the |ower side of the conductive tape of Megag ne of
the first peeling pawl and~second peeling pawl. In this constitution, the
first peeling paw or second peeling pawl may be strongly pressed to the
upper side of the conductive tape. Hence, the peeling effect of the

pol ymeri zation filmmay be enhanced. The capacitor el enment manufacturing
apparatus includes suction neans installed on the first peeling paw. Since
a large amount of polynerization filygis renoved in the first peeling paw
area, by sucking the renoved polynerization filmby the suction neans, it

i s ef f ecobndactdver &éapet. tBg appbybngpodbinegesatooondi$hdéramd sotlvdar ng agai n
to the upstream or downstream side. As a result, occurrence of various

pr obl ensidenobdher posymenizahdondparit odfr tihe cronduataivg deper i drasppar at us
includes a second current feed roller installed at the downstream side of
the fir poteadiadg fPawtuadsiathelretbadlongisndingdd diglgadridns ¢fhsthel ed as
second vol t age appl yi ng neans on the upper surface of the conductive tape
fr om whicoRdued iysl ykapPezafrbn PRl nfERPFesPeed, | ASenBant@sulfe the

pol ynmeri zation filmform ng efficiency_ by apglying a voltage fromone side
and ot h@olymeaigaien EGP?%%PPZ%R ithe Phnkasdityint £aRagditioreeiapents g May
2003 33 The capacitor el enent nmanufacturing apparatus includes a second
current Fresddest LB the lonBirdigialagdd rapiiennet it dandssiared aerehe
downstream si de of the second peeling paw. At the downstream side of the
second PSR baw STRPIEe41 i ng the second current feed roller as second
vol t age appl yi ng neans on the upper surface of the conductivg t.ape from

whi ch the p PAGH T ALCRENS BRBAHAP RSt 8PPAE 3TifanBes UiRe 2

I i i filmf f f.i.Ci | yi I f id
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pul I'i ng € con Irve ension-ro r, the ban apéed core

At er 3l g Uk iod BFONSCk dTamBnCCShARCLE R, TdenalodAie raglepaRyl Zat i on

tank. By applying t enstion force to uctive tape on y the

tension 408l acki8B*BAHILHE PO LEAGL Y (Bl LoRGuL RS BAUbehaRed core
material can be prevented.” The capacitol el enent manutacturing apparatus
i ncl udesc@mposing first voltage applying means of the first current feed
roller for pressing the conductive tape to the core material,
the constitution is simplified. Further, the first current
feed roller presses the conductive tape to the core material,
so that it is pressed to the conductive tape. As a result, the
voltage application to the conductive tape is stabilized, and
the polymerization f£ilm is stably formed on the capacitor
element.
The capacitor element manufacturing apparatus includes a
dust collecting squeegee abutting against the outer

circumference of the first current feed roller, and the deposits

adhering to the outer circumference of the first current feed



tension roller installed at the downstream side of the second current feed
roller. In this constitution, a tension is applied also to the conductive
tape when the second current feed roller is passing. Accordingly, it
prevents formation of gap between the second current feed roller ag&
conductive tape . As a result , - 8 May 2003 34 the currenf Ma¥ié@l3tanly
fromthe second current feed roller and the conductive tape. The capacitor
el ement manufacturing apparatus includes a take-up reel installed at the
downstream side of the tension roller, and the take-up reel takes up the
conductive tape . In this constitution, the conductive tape is taken up
snmoothly in the.subsequent process. As a result, it is effective to prevent
occurrence of malfunction due to entangling of the conductive tape or the

| i ke. The conductive substance has a nmanganese dioxide layer. In this
constit woldrer Aoenmmoredbydireldus t o IShdisttiangr equsegeer.endbytlemdystFur t her,
a conductive film having an excellent conductive property can be forned
easi | y. ddiElextEmnofsqusragasy abhvd sc egddaisity theubstamcelrpuhdesengesodp of
appl yi ng an aqueous sol ution of nmanganese nitrate on the formation film
and a stigpe dfirfsr runy e ihndiegahaod 1¢irox dustl apdr £byepgnolgpiosidis dam appl i ed
aqueous solution of nmanganese nitrate. In this constitution, the manganese
di oxi de beyremewed fxaw Fde wategy eircumflegengened &hei fyrstheurrent

pol ynmeri zation solution contains at | east one nononer selected fromthe
group cofeedt¥oller. phs & estitophgeVolirgs £adt Rei pP@ddiedasibaddy The
step of form ng the polynerization filmincludes a step of for polynerizing
at | eastfoeB HimddEsterBETRLBEVESRAINALIET, tPhERe GRRAVE YR E2RSr &dhuat e

pol yneri zation filmcan be forned on_the capacitor el enent by
the- polymerization film is formed stably on the c&pacitor

element.

The capacitor element manufacturing apparatus includes a
second driven roller installed at the upstream side of the first
current feed roller, and the second driven roller has an outer
.circumference projecting in the outer circumferential
direction in the center line portion, and the core material is
supplied in the direction of the first current feed roller
through the second driven roller. In this constitution,
deviation of band-shaped core material is corrected by the
second driven roller. Hence, the band-shaped core material
moves without shifting in the direction of the first current
feed roller. As a result, the conductive tape is adhered by
the first current f£feed roller and the voltage is applied stably.

The capacitor element manufacturing apparatus has a reel
installed at the upstream side of the first current feed roller,
the reel colls the conductive tape in a laminated state through
a separator, and the separator is peeled from the conductive

tape between the reel and the first current feed roller. Since



8 May 2003 35 pol ymeri zation reaction. The polynerization solution is a

m xed pol ynerization solution of a first polynerization solution and a
second pol yneri zation solution flowing out fromother side of the

pol ymeri zation tank. That is, the polynerization solution sup I i ed from one
side of the polynerization tank into this polynerization tan 3P wi th
the pol ynerization solution flow ng out of the polynerization tank from

ot her side of the polynerization tank. In the polynerization solution

flowi ng out of the tank fromthe other side of the polynerization tank,
oligonmer is formed by polynerization reaction. This pol ynerization
containing oligoner flows into the tank fromone side of the polynerization
tank, and m xed into the polynerizatZ8n solution, so that the

ol ITEI‘IzatIOI’lfI| efficiently formed on eachc acito | enent in the
ol znerFE%thUccakae BePer 17 70 16 B T8 A hGEe HARbPREStahathy net hod

and 1 s HERUTE & éa'rréj R nodear 81\385???%&%%?%"9%;{%%Pa?fyf%%ﬁofé’l?%gRE' P

Fig. 1

c ecuoifréf%icgggﬁsﬁ t?ﬁrlehaéﬁgé”n%%am”ﬁﬁ“ ?%%%'a?ﬁeiﬁ%w efslé. 0.5% Rhows the
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bot h i BESUBY -ch g  aRaeT A 7y %Yt%*gela?- FERas PReEPSRTES oot n

STdes Ofoty8nd VNP AYE I Ukl S0 Hdrdnd 18 ERESIM LS Py g

a pl ur al Pty of capaci tor e erren S was sup a sup ying ice 71.
t he corg g@t E,ll’l %I 5:1)1 an al um num foi | (th| ckness 100 Eun) was used. The
face an Surfaces of the alumnumfoil were r oughened

el et T ool Lypa Rt ARG dndf BNk TS bBATEE 0T e Lacenand back

surfaces of P8R Ao orm ng treat was executed applying a

vol tage g }uﬁh nVroBi!eﬁdﬁ?éﬁ ah éd b'e'%%r‘é'e?xt tR8 dddiMafa¥hd B rkaceuppgnback

surface o e alumnumfoil having a formation film it was separated into
an anodedeeRd-Aule HOENORNS %@@o%dc%tehgﬂgnl gadl1aut gPopki 8n1dRindheqsi ze of

t he cat hode | ead-out portion 10 is mm X mm Consequently, a formation
filmwapdays d the 2oh@udRtiive tape and separator, and the separator
is peeled from the conductive tape at the downstream side of
the second tension roller. That is, a second tension roller
is provided between the reel and the f£irst current feed roller,
and this second tension roller grips the laminated body of the
conductive tape and separator, and the tension is applied
outside of one side of the polymerization tank. In this
constitution, sine the conductive tape and the separator forms
a laminated body, the strength of the laminated body is
increased. As a result, a sufficient tension can be applied.
The capacitor element manufacturing apparatus includes a
position defining plate disposed at both sides of the second
tension roller, and the position defining plate defines the
position of the conductive tape. By disposing the position
defining plate at both sides of the second tension roller,

deviation of the laminated body of the conductive tape and



filmformng device 72. That is, on the surface of the alumnumfoil 5
having slits 6 shown in Fig. 2, an anodic oxidation filmwas fornmed as a
formation filmby performng a formation treatnment in a tank 11 (form ng
treatment step 12 in Fig 1). In succession, a conductive gubgt@nceé er
was fornmed by a conductive substance form ng device 75. That i ?ya% @%ueous
sol ution of manganese nitrate in a polynerization tank 13 was applied on

t he cat hode | ead-out portion 10. Later, pyrolysis was perfornmed in a
furnace 14 for 5 mnutes at 300C. In this process, a manganese di oxi de

| ayer was forned on the cathode 8 May 2003 37 | ead-out portion 10 as a
conductive substance |l ayer ( conductive substance formng step 15 in Fig.
1). Then , as shown in Fig . 3, Fig29 4 , and Fig . 5, the conductive
tape was adhered by an adhering device 76. That is, the conductive tape 16
was adhéfeRRIGHh dthdhatsearprape™sian fah ey des Rieviend edor eHpateri al 5
form ng the manganese di oxide |ayer. The conductive tape 16 has a role as a
pol yner iaZE?HBPrréFle*iﬁl?%’cl%nflérsFéinr?gid@r@ BV edte sEgORe tRN SR FealrEn | ayer.
The conductive tape, 16 has a role as a positive el ectrode when

pol yneri zi nF PNSARARE TS edRS ot § A4S 196 Vils eRSTe @Sy o S6RyREEESat i on
device 70. That is, the core_ material 5 to which the conductive tape 16 is
adher ed §<e&kqbBmk irhjrcfk%/e}mmrléledt?%st OSSR at | BReR oPEEESR™BY n t he

I [ [ 17 , d, i d i h I i [ k.17. Th
Dol yrer (DS TRE L ek P 18P R it ctRP LErRd | A, GRS ng 0. S /11 ter
f I d 0.1 | /1] f_alk ht hal |f te. As.f
ndependerROvaEEadEEEy thig rondirTied P30ty Beyens o ot ot el ddtheneat h
LD e 4 U O e R HTES EBYLEB R Ty Ol 05 LS APl
i nd d j : i cati f :
pol yror 2P e BEPEbY ! Fafer T BoREadarttr BE Ak Te <" acne” 38 er  zat i on
fil f [ [ I X ‘ th |_ead- out
porti on 10 of (e reyAcE ShY ATl EPe LOARE LRI Fhte] CELNGEE"
m nutes E£rogy eaLer EpgmAReel QRVItAYd meppqcﬂaaﬁrdrgaiéﬁ&qﬁanktolhe core
(polynerization“filmformng step 20°in Fig. 1). Finally, the conductive

tape 16 yagepesheasl; ekl thnArREVId NG SLUpEe1 At idhA ernfin Al LRTcRAI N t aken
out fromthe polynmerization solution 18 | the conductive tape 16 was peel ed

from t heyakdntAgMehoide Nead-tht PoROHGE Mhdi drdMareridi 48 tdd this
way, a series of process fromformng treatnment till polynerization was

carried qgkteea SUQYISY the S0O¥A dukrddrk féedAtolles, An®thehepserd@s of
process was done with particular care given so that the conveying rollers
m ght notodtagect swat hollhageabbadeehedteodhepgltatodOvolbageviey  tind t er
formati on of the polynerization film of conductive high polynmer, a carbon
pai nt | afarsandusirenér fpadntolhgeranérhd enedicattiloa soltage bf tie s
conductive high polymer film Further, cutting individually so as to have
t he anodeelgeddveue leotiriode .9 aaddisasameeot duidyloant thant tbe ¥6lhagenth cat ed
by broken line in Fig . 2 , one capacitor elenment was f abricated . Taking
out the dehod@dtdan f rofn t hhecaclhoducitdag- odtapsor timreris®d ankh t aklheig out
the anode | ead fromthe anode | ead-out portion 9 , the capacitor el enent
was covePed e zation efRARtAPSy r EB| khiphugongatibutdor) edtreol Yoad

capaci tor was conpl et ed. )
voltage of the capacitor terminal formed in the hand-shaped core

material can be suppressed lower than the withstand voltage.
As aresult, breakage of the capacitor element can be prevented.

The formation film of the core material has an aluminum
oxide film, and the voltage application terminal is made of
stainless steel. The voltage application terminal can easily

break down the aluminum oxide film. Accordingly, stable



In thus fabricated solid electrolytic capacitor, the initial
characteristics were neasured. Table 1 shows the results of measurenent;
that is, electrostatic capacity of 8 May 2003 39 solid electrolytic
capacitor, tangent of |oss angle, leak current (10 V applied, 2 nigg@fs),
and wi thstand vol tage (product breakdown voltage by raising @oﬂ?%g a
rate of 0.2 V/1 sec). Exenplary Enbodinent 2 .Simlar to exenplary

enbodi ment 1, a solid electrolytic capacitor was fabricated in the

foll owi ng manner. The cathode | ead-out portion 10 neasures 2 mMmx 2 mm At
the tine of electrolytic polynerization, the conductive tape 16 which is
the polynerization el ectrode was used as the positive electrode, and a
single stainless steel was used as the cathode 19. A voltage was applied
bet ween the positive electrode and the cathode. At this tine, a

pol yner ezargdratibm oiscopdseible. hi gifypdihemwrr vebnéer nelle orwvebeagatire

cat hode | ead-out portion 10 in about 10 m nutes. The other nmanufacturing
met hod app3amstioni hexménplaiy wmadedbfestainlgsssstealsothd weathenl ytic
capacitor was fabricated. The initial characteristics of the obtained solid
el ect r olrpeilsteapaci s ynkarcehowFuntirihl d£f1theonpgidt akumEranpbeide A
conductor |ayer was placed on an alum numfoil having an oxi de |ayer, being
r oughen&dlandssirvbbed by the fermmical madehofc@iRialess agbeela thenica

oxi dation polynerization -- 8 May 2003 40 conductive high polyner film of
pyrroleSﬁ@énépééeéﬁeA#nﬁﬁFéﬁpﬁeﬂﬁﬂq%ﬁQa%ﬁﬁrﬁﬁﬁxi%Eﬂth@eo&PEEQFﬁgiagent in
the chem cal oxidation polynerization. Thus, a_plurality of capacitor

el enent §XROE€.or Ped.2 LEEEH Lt as VOGRS i gPPiiede stir o deromalibaut

portion and each cathode | ead-out portion of individual elenents were
voltage application terminal to the core material.

The capacitor element manufacturing apparatus includes a
peeling roller installed outside of the polymerization solution
in the polymerization tank at the downstream side of the first
tension roller, and this peeling roller peels off the conductive
tape in the orthogonal direction from the core material. 1In
this constitution, without causing fluctuations, the
conductive tape can be smoothly peeled from the core material.
As a result, the conductive tape and core material can be
smoothly moved to the downstream side.

The capacitor element manufacturing apparatus includes a
cracking roller installed in the running path of the conductive
tape at the downstream side of the peeling roller, and this
cracking roller has a smaller diameter than the peeling roller,
and the cracking roller bends the running path of the conductive
tape in the orthogonal direction. In this constitution, it is
easy to form cracks in the polymerization £ilm on the conductive
tape. Accordingly, it is easy in the process of removing the

polymerization film from the conductive tape in the subsequent



brought into contact with the electrode 3, and electrolytic polynerization
was performed on the chem cal oxidation pol ynerization conductive high
polymer film In this way, the conductive high polyner filmwas formed on
t he conductor layer. In this manner, a solid electrolytic cagaci t or of
conparati ve exanpl e wasprepared. The initial characteristics ofay hef%31 i d
el ectrolytic capacitor of the conparative exanple are shown in Table 1.
Tabl e 1 El ectrostaticTangent of LeakWt hstandcapacityl oss

angl ecurrentvol tage(!~") (% (NA) (V) Exenpl ary3. 421. 20. 0223. 1enbodi nent
1Exenpl aryl. 081. 10. 0122. 6enbodi ment 2Conpar ati ve3. 541. 62. 416. Oexanpl e

Rati ng: Exenplary enbodinent 1: 10 V, 3.3 ~, F Exenpl ary enbodi nent 2: 10 V,
1.1 ~F Exenplary enbodi nent 3: 10 V,313.3 ~,F 8 May 2003 41 As clear from
the table, the solid electrolytic capacitors of the enbodi nents have a
smal | | é&lepsurrent and a high w thstand voltage. Further, by using the
conductive tape 16 as the polynerization starting electrode, electrolytic
pol yreri zat Toe Fenpbpe Rl efrhe gondngtiNe tape dratiweerhithe peeyimg film
can be fornmed efficiently on a plurality of negative el ectrodes . Moreover,
si nce t F@lgiedy apRty Wi cEFACKIHE cFelieX s asar @ @FvreFRAFS hefbhakldeshaped
core material, the electrolytic polynerization is perforned continuously.
As a red@liymezd zadhoay BHLIREOFMERoR Shpfufane efdifin eonfuetpvediarg vity is
not abl y enhanced. |nstead of the alum numfoil used as the core material 5,
meanwhi 18 £B4E alGPRS H Y Am of totlifer €AY altqraf OB (GERACKThdshERe and
size of the core nmaterial _are not limted to the enbodinments, and arbitrary
shape amPlFMEFizaFina ugé&‘.“ Yy thg copductive fidperi g Hemcghowthfe detail
of the constitution of the polynerizatiqoqn filmformng step 20 in Fig. 1.
The pol Y9 ZR9 ojr?q? i%%?ﬁfﬁ%glrhemeceglﬁ?sq%r&)l%m zation filmforning

20 i nclyd I i [ 1 I [ [ luti 18
S e 20 MRS Al 2R A koL RO LI ERL 9B 30l o
i nstall epilrsnt t %t%leg_q_l r et o0 5 q{eLgpla%g & Be it hgggg%%ggilgéﬁ%hggagank 17.

Thi s pol'yHeriz N FmTormng ste inclu
f ti ' t f & . f
o o SRRSO i e e SIS cBrle i B

surface of the conductive tape bent by the cracking roller. 1In
this constitution, the cracked polymerization film is easily
removed by the first peeling pawl.

The capacitor element manufacturing apparatus includes a
second peeling pawl installed at the downstream side of the
first peeling pawl, and the second peeling pawl contacts with
the upper surface of the conductive tape. As the second peeling
pawl contacts with the upper surface of the conductive tape at
the downstream of the first peeling pawl, the slight
polymerization £ilm not removed by the first peeling pawl can
be easily removed by this second peeling pawl.' Hence, in the
subsequent process, the voltage is applied stably from the upper
surface of the conductive tape.

At least one of the first peeling pawl and second peeling

pawl has a leading end branched into a plurality. In this



8 May 2003 42 of the cathode | ead-out portion 10 of the capacitor elenent 7
, by applying a voltage to the conductive tape 16 , while immersing in the
pol ymeri zation solution 18, with each anode | ead-out portion 9 of the
plurality of capacitor elenments 7 containing the conductive qu%ag&gé_
adhered to the conductive tape 16. In this process , since t ode

| ead-out portion 9 of the plurality of capacitor elenents 7 is adhered to

t he conductive tape 16 , by applying a voltage between the conductive tape
16 and the negative electrode 19 ( the polynerization starting fromthe
surface of the conductive tape 16 spreads to each cathode | ead-out portion
10 of each capacitor elenent 7, so that a polynerization filmis formed on
t he cat hode | ead-out portion 10 of eé@h capacitor elenment 7. Thus, the
product|V|t i,s _notably enhanc S ex | ary enbodi npnt,_as shown in
Fig. 4, “ﬁ)éthéﬂltIW'oF%@aESE‘Pf’ngng Tt 208 B2 SRt or 43t hoio; whiea and
for med gl gfr ction tho onal githe | ongi tudinal direction of the
core na?@rF rﬁbfﬂ‘ iTfe SHHRAGF Iongitudinal direction of the

band- shaped or e _mat rla the tine, of

pol yrer a1 7 gapﬁf toF siEPERL: vaa?gaébaswsramﬁ%ﬁg LREMA: 2 ndl e
2%&2& F et A sh o?—‘a HECHIRY M Buik of of ;0@10“1 eZ%&%?%E?' &8

I i Fi
a1 R gt she H SRt beBh Rl BRFF st f ot Gt B Su BB HRRT Y Core
mat er | aI epe%régﬁétlﬁﬁtEQﬁvmtﬂ@ f'i'rg;"t éeeﬁ.fﬁfj% f%t:' Egcbﬁﬁt%é’%#}?got h

capaC| tOI’ Pproj ecting inthe direc or t hogona

si des i &{n&;mh o Gl diony @Ilydgfeggé&rtoofcn& pté@glalaacp@@h@ésna @ﬂr o 1s

t he ano ad-out portion and the conductive tape 1 ere to this

surface fpd he yanede tRaGEU rgpéxefeet%f the ¥ 120 L1OR1E %ﬂﬁagf each
capaci tor elenent 7 at both sides of the core nmdaterial 5 is the andde

| ead- outpPUEARHNcEq. and its projecting root side is the central part of the
core material 5, and one conductive tape 16 is adhered to the central part

of the core 7Hd echphcdtotn ellBmenke o ddtRirding Retyeednthggeat hode
| ead- out portion 10 of each capacitor elenment 7 and the conductive tape 16

at bot h sigesonfmébgsconetaniedi ah bheststsbl peehsng pawdl.t, sanbBanageneous
pol ynmeri zation filmcan be fornmed on the cathode | ead-out portion 10 of

each capbargerambentndf 7poRgmshbwation FEflm4iantemogedSini ahehegiregi on of
the core material 5 corresponding to both sides in the |ongitudinal
di recti opeelinbepaohdurdd vdyt apekifg thé arendvesiipatliyme riizae iOn €iddher ed.
The insulating tape 8 has a higher flatness than the surface of the core
mat er i al b®. thdeseontior theans apkt 16 ief fadtarved tioo pirieseints that regqotvade 8. | n
this constitution, the follow ng effects are obtained. That is, since the
surface pelymerinstiani Adlmageom tsickingrgain atmetbet hratrremcore
material 5 formng the formation film it is easier to adhere

downstream side. As a result, occurrence of various problems

can be prevented.

The capacitor element manufacturing apparatus includes a

second current feed roller installed at the downstream side of

the first peeling pawl. As the second current feed roller is

installed as second voltage applying means on the upper surface

of the conductive tape from which the polymerization film is

removed, it enhances the polymerization £ilm forming efficiency

by applying a voltage from one side and other side of the

polymerization tank of the conductive tape.



8 May 2003 44 ' the conductive tape 16. Further, in a later process, it is
easy to peel off the conductive tape 16. As a result, the productivity is
hei ght ened. Moreover, by the insulating tape 8, the anode | ead-out portion
9 and cat hode | ead-out portion of each capacitor elenent 7 a e sepféﬁied
and when formng the electrolytic polynerization film invas

polyneri zation filminto the anode | ead-out portion 9 side can be
prevented. As shown in Fig . 6 and Fig . 7 , the polynerization tank 17 may
be conposed also as shown in Fig. 6 and Fig. 7. That is, the polynerization
tank 17 has a long shape, and a plurality of |long polynerization tanks are
di sposed. The productivity is further increased by i mersing the

band- shaped core material 5 to whicB3he conductive tape 16 is adhered, in

the pol yrer i1l LA Ralut! i o v neael Bl uTey aggaeathanrnei kg glurality

of polyneriz tlon S ong Shape o fefizatton ank, the

Ef"g“”éh? Goit RUPHEL P aEl et 48 Sesis ?ﬁlegﬁﬁn ‘3‘5'5@?%3”2?2??4”
F | .

ol Ut od Tr R BT 8 A ianl S OETH S F%‘%"Pﬁ‘ﬂ e é“&' satton
band- shagef & ALALdR S 13d 5t TCHeE0nA L U0 f(uofb}; g sRahy§RG zat i on

solution 1 sl de of t e polyneri atlo I'n t thod as

the condygt ggeohagéhf%arweéa hcesulteb}eas ¥4 @Qﬂéaéé 8 WB{d ﬁ@hh%” film

can be continuously and sequentially fornmed on the Cathode | ead-out portion

10 of eaph Gapaghber sheraile b fiin kadddtd Ot%é‘efr&nd@hhaht ke
pol ymeri zation tank 17. Further, the core material on which t

pol yrmer igsitymer{24 #1018 frared 1iss 61 a1 Y Utr edfoviedde, kayramgxeéés)nth@nk 17,
and can be moved to the next step. Accordingly, the productivity is further

enhancedol ymét Ded t 1eh OOl mt Hernoh y nef £ Zed évdy S Wpplly iy myoltagld owed to
flowinto the polynerization tank 17 froma first overflow 21 at one side
of the potomerieatidenandn&thér, sbdd 44 aleopblomerheapdbyimreankadf amd ank 17
froma second overflow 22 at other side of the polynerization tank 17.

Thus, ascém@upviyeetapati on solution 18 flows in and out sequentially in

t he pol ynerization tank 17, drop of concentration of the polynerization

sol ution 18 Thetdappolyorréenenh namkfdZtusingpprpasatys dntlvies a

pol ynmeri zation filmis formed stably. In this case, preferably, the speed
of the pbéysikonzzglber sigiaidoled @mbhenguinibny athsiodethe aunductsive of the
pol ymeri zation tank 17 should be nearly sane as the speed of the core

mat er i al tapelat thiesdownatyeamheidelafi the presiinoFodfleFachThapwrisinn el ement
7 of the core material 5 and the polynerization solution 18 contacting
theremrtﬁoléeﬁlEB%@SC§H§t&ﬁpduvﬁévﬁeﬁépﬁve %Yaﬁ%l%#nﬁrﬁPQKEQPQQFE#%Qnant)
not noving, so that the polynerization filmnay be forned stabgé Hence,

i s easi eF2P8 '?56rtrﬁlt9née|5’§llyﬂ?eFP2-&ﬁrontlf‘Flt?ﬁQﬂf Hirped §opgyma831ias 3R hode

| ead-out portion 10_of each capacitor elenment 7.
g removed from one sfge to other side of the polymerization

tank. By applying this tension force to the conductive tape
only by the tension roller, breakage of core material by pulling
the band-shaped core material can be prevented.

The capacitor element manufacturing apparatus includes a
tension roller installed at the downstream side of the second
current feedroller. In thisconstitution, atensionis applied
also to the conductive tape when the second current feed roller
is passing. Accordingly, it prevents formation of gap between

the second current feed roller and conductive tape. Asaresult,



At least in the lower part of the polynerization solution 18 at one side of
the polynerization tank 17 , an imrersed first driven roller 23 is

di sposed. At least in the |lower part of the polynerization solution 18 at
ot her side of the polynerization tank 17, an imersed first ge@siag é@ller
24 is di sposed. The band-shaped core nmaterial 5 to which the®cond 9% e
tape 16 is adhered is brought into contact wwth the I ower part of the first
driven roller 23 and first tension roller 24, and is noved fromone side to
ot her side of the polynerization tank 17. That is, by the first driven
roller 23 at one side of the polynerization tank 17, the band-shaped core
material 5 is put into the polynerization solution 18, and by the first
tension roller 24 at the other side,34a proper tension is applied to the
core material 5, and it is noved in this state in the polynerization tank
17. As &heesurreninigppedptiahly foigmdhiez seiconds cnxreaf Beedorabbenn each
capacitor elenment 7. As shown in Fig. 6, fromabove at one side of the

pol ymer iangt ithe comdurtivendidPe-he | ower part of the first driven roller 23,
the core material 5 to which the conductive tape 16 is adhered_is noved in
t he pol ymer Th&t C8R2SSILQE] BACPENENMERVEREIIRARIsARPETSUSOIBFLPEES @2 I n this
nmet hod, the conductive tape 16 snoothly noves intqQ the polynerization

sol uti orfake MR FEEL gostedded 6 the dorvestaesm gids ofsther kepsiont he

pol ymeri zation filmjs faqrmed stata!né n the Et!xuralribcilil of 8 May 2003 47
capaci t FoBigeAPd T R UeP iHEG gPPUERA ORIV DT 388 -t hen

band- shaped core teri al Also_ fromthe first driven roller .23.0f the
Dol yror kg GRS U 20h, et ORANT OhYe Fne g FokeR To il % A8

pol ymer i atioBFtank t.he_overf.l.ow, e.side. The bottom 17a

7 th h 1
br Yhe’ JorS fePesaiEnh iqhea ey A n P h i 1 BBt IR T B R B ¢ 1 o

Soi ut | oSBT BN e TERE o Al Sarr ALY AT e o Shech, | "

t her eby vent i f tion of waves on the polynerization solution 18 in
t he poIYﬁ%@?za.i%#%t%él 17. As a result) the polynerization filmis forned

stably on cagly CARRGIKALeCL @RI e HEL TG A BBkl dah e it

tension roller at other side o e polyrerization tank

pol ymer i g@f & onudadtd thbh1de ¥rddBaldt | 8k ScdRaubishet henwondusd i ug tape 16

is adhered 1s noved out of the polynerization solution 18 at an inclination

of 30 orelessmely dd¥iys. CPATLhEY, | HRonlNG tGARMELCTh HAidREad & ¥ 1AleMeNt Ed
frombeing peeled fromthe core material 5 . As a result , together with

t he c0ndasha‘yetiae%;iuéperwecaar BeMibemeal easgar.be stably nmoved to the
downstream si de . so fromthe first tension roller 24 at other side of

the pol ymeri ?Réi 9tepadk fdrming Pieéyrdydd@adt ore s tancd Sinsluled gned to f
| ow out of the polynerization tank 17 fromthe overflow 22 at other side.

The bott giep76fodppgingl aneiqueduonsd hnkidd of mdmgineses mitdmtwom sl ope
inclined upward to the

the formation film, and a step of forming a manganese dioxide

layer by pyrolysis of the applied aqueous solution of manganese

nitrate. In this constitution, the manganese dioxide layer as

a conductive layer can be formed easily.

The polymerization solution contains at least one monomer

selected from the group consisting of pyrrole, thiophene, furan

and their derivatives. The step of forming the polymerization

£film includes a step of for polymerizing at least one monomer

electrolytically. In this constitution, an adequate

polymerization film can be formed on the capacitor element by



8 May 2003 48 other end side of the polynerization tank 17 fromthe first
tension roller 24. Accordingly, the polynerization solution flow ng out of
the polynerization tank 17 is a lam nar flow, and hence formati on of waves
on the polynerization solution 18 in the pol ynerization tank 14 cag &%
prevented. As a result, a polynerization filmis forned stab?y h %
capacitor elenent 7. As shown in Fig. 7, each first driven roller 23 is
di sposed at one side of each polynerization tank 17 of the plurality of

pol yneri zation tanks 17 di sposed in parallel. One throughshaft 25
penetrates the center shaft of~ the plurality of driven rollers 23. It
hence sinplifies the support structure of the plurality of first driven
rollers 23. Moreover, the position okggthe driven rollers 23 in each

pol yneri zation tank 17 is uniform Accordingly, the inmrersion position of
t he cor epokymerbtabiont veabbipol yneri zation solution 18 in each

pol yneri zation tank 17 is uniform As a result, a polynerization filmis
formed st ablThé npedymerdpadiioor s¢kuwwpion 7isf acashxedr eaimertatioms shown
in Fig . 11, the plurality of first driven rollers 23 have a plurality of
bal | beasbhgtios iofstal fdFshetnmlameniezatiougliodigfion25anrdd af | setordi ven
rollers 23 . The ball bearings 26 are di sposed above the |iquid surface of
t he pol yreiymerisatisnuscdntign Eowiing const ¥R ehherhsids .af obhef the
first driven roller 23 is snooth. It also prevents occurrence of 8 May
2003 49 petmpshzaiipror &agK -balThateaks ngthesrgdemesigatdamgsetution

pol ynmeri zation solution 18. Accordingly, the first driven roller 23 adheres
t he” cond§8PPYéefafEoms one, §d dgpLtaitds EGG@WW@?ZHQ%PQkﬁ?%%nHDE%abEHScore
material 5. As a result, the core material i s, noved without Dbeing

interfer 881YRP§&Z&§1§H03\FPM1?:|"H-X3C‘1i’léﬁ*dtPPngmerl%ﬁElEBn%%uF%ﬁE
portion gapthe out flrcunf rence, 23%_0f th r st |ven roII%r 23 has a
curved s g&BQpPBEe‘B W%‘tﬁaetr Fé’m P86 8h. th& this

bos: 1 on PPISMEEREAEaTFer sl fne HorHS Bs?t?ﬁ%% aﬁté%%??@aﬁlp EEP935 A
ol ymer i P4 66 s%%&ta# Boofri’s B ele Penct s Po liReRe Bide fhnkig. 7
and Fig. o]ligo%%?: drlsve f&q{éd 27b§Perk%f)9rB§flzatlon reaction. This
polymerization containing oligomer £lows into the tank from one
side of the polymerization tank, and mixed into the
polymerization solution, so that the polymerization f£ilm is
efficiently formed on each capacitor element in the

polymerization tank.

Referring now to the drawings, a manufacturing method of
solid electrolytic capacitor in exemplary embodiments of the

invention and its manufacturing method are described below.

Exemplary Embodiment 1
Fig. 1 is a conceptual diagram of a manufacturing apparatus
of solid electrolytic capacitor in an embodiment of the

invention. Fig. 2 shows the state of forming a plurality of



the center shaft of the plurality of first tension rollers 24. Thus ( by
driving the plurality of parallel first tension rollers 24 by one drive
shaft 27, the drive mechanismis sinplified. In each one of the parall el
pol yneri zation tanks 17, the first tension roller 24 is aInngtM nigéggn I n
addition, the tension applied to the band-shaped core materi al IS nearly
uni form Accordingly, the noving state of the band-shaped core material 5
in each polynerization tank 17 is stable, so that a polynerization filmis
formed stably. As shown in Fig. 13, the outer circunference 24a of each
first tension roller 24 has a flat surface. In this 8 May 2003 50
constitution, the outer circunference 24a and the band-shaped core nateri al
5 to which the conductive tape 16 i s3gdhered contact and slide on a flat

surface. In this constitution, tension application by the first_tension
rol | er ?@H%’%b?i?‘?@ﬂ?sﬂ taﬁoﬁaﬁhrﬁﬂtd%gng&nc‘ilﬁt%%% Qi{da\fnoﬁ'ﬁ‘é',ngt fd1b8t t om of

the polynerizatiqgn tank 1? in_Figqg. has a_constitution for passing water
control %@ SPEEHHEL &F‘é%aﬁ'ss%@cgﬁtgds?gﬁﬁe?&ﬁr%i‘naﬁﬁhﬁﬁggr CeoRtrol |l ed
in tenperature t% a specified tenperature has a larger thermal capacity

t han gad2 Herfce the tenperature of the pol ynerization solution 18 in

h I i ' K i ' bili . ified
E eﬁpﬁ‘r’atyﬂ?re'f%is't;”Fé%ﬂw%zgh%teﬁ%‘fﬁré RefEhan Foafa oy Pctapreleas shown
i Eia 7 Fi 8. . . . - . .
IOP elagh %‘?ﬁ@e’b&ﬁ %%sr iszu%ﬁ!lglne%}ﬁisﬁ%u%g#n&/é#%ﬁgeWﬁ'gait?pgggr e %|ror gi/i ged
he | . el ; . | . . LUt
Te. In (RYEREAES ror i main b E0430 BHEORNeR R & 00 Bl U e e o

ol utione 18, and bhexexnazed . e dhnd sl acesols he-gobuIBrEa On

sol ution are decrease evaporati on anou

pol ymer iéﬁé%&ﬁéﬂé@le‘.s. | %"i‘n%redg.%.s%Qrmﬁ@iohh?ifﬁofgnéfo}ée& Qyed.

Besi des, since the spacer is pus Into the polynerization solution ( the

liquid |eyel Jmyohex iuthelcdd thﬁllél!%.ll‘&Hﬁn% £be1. &FdEYiA993eRkment

pol yneri zation solution 18 is small. In this constitution, the distance

bet ween A oRgettye S}reﬁbEQanégaaK}GlttBQ_eb%EdG%th.edB‘}O"a@h'é&ti‘hrgi @n 5 may
be extended. As a result, bubbles formed in the negative el ectrode 19

hardly sihsk1s01hfecymitd oh ehethecdalith paaRedueorBeE itidtlaluminin a
result, a polynerization filmis fornmed stably on the cathode | ead-out
portion £9idfh&vhengapatotmitedbeneiim/ Df wde dapukshapeihttorsh r@iceid al 5.
lead-out portion 9 and a cathode lead-out portion 10. The size I
of the cathode lead-out portion 10 is 3 mm x 4 mm.
Consequently, a formation £ilm was formed by a formation
film forming device 72. That is, on the surface of the aluminum
foil 5 having .slits 6 shown in Fig. 2, an anodic oxidation film
was formed as a formation film by performing a formation
treatment in a tank 11 (forming treatment step 12 in Fig 1).
In succession, a conductive substance layer was formed by
a conductive substance forming device 75. That is, an agqueous
solution of manganese nitrate in a polymerization tank 13 was
applied on the cathode lead-out portion 10. Later, pyrolysis

was performed in a furnace 14 for 5 minutes at 300°C. 1In this

process, a manganese dioxide layer was formed on the cathode



Back to Fig. 8, the lower part of the spacer 29 in the pol ynerization tank
17 has such a structure as to nove the core material 5 to which the
conductive tape 16 is adhered fromone side to other side of the

pol ynmeri zation tank 17. By noving the core material 5 to whic¢h the
conductive tape 16 is adhered in the lower part in the ponnérM?&t?%ﬂ3tank
17 underneath the spacer 29, the oligoner generated at the tinme of formng
the polynerization filmsettles in the downward portion of the core
material 5. As a result, the formng efficiency of polynerization filmis
enhanced. The | ower part of the spacer 29 has a slope inclined upward. In
this constitution, bubbles fornmed in the negative electrode 19 nove upward.
In the capacitor element 7 of the badd-shaped core material 5 noving bel ow,

the fornbpe-8hti $dLhton 2o £9aYE8AEZEELLE hitsPaint P IRPRE QL onRARINAL W th
t he above constitution, the negative electrode 19 i1s” di sposed above the

| oner egdpetahbe $RFMANg2BtephilS qggqﬁbqelgLectrode 19 is inclined upward.
Accordi ngly, 8 May 2003 52 bubbles forned in the negative el ectrode 19

nove upwar drhahd AfrsHowrsiaweg. Bherlgwey, and fg! Be SRACIn&Rt#AR
result, in the capacitor elenent 7 of the band-shaped core material 5

novi ng kabewwddealnefeag et farci aaR¥rohgPeleyARel 224 | onThhkMmyisS ¥Ry oved.
The spacer 29 is nade of vinyl chloride . Hence , the spacer 29 does not
degener gbaduaitd vieheapel yeardg aldhareiDbut apnindh toesn g Glapiegeaersd@d due its
degeneration. As a result, a polynerization filmis formed stably on the
capaci t @idelseoRrhe’cafe hheekand-Shapaidngdhe maheihése Diokd dchbawetrn Fig . 8
, the noving part 17a of the core material 5 in the |ower part of the

pol yner iThat conduankva7tdps 1% kasld eoleess imopalymeedzahdnntdestoodge part
17b of the upper spacer 29 and negative electrode 19 . In this

const i t dtoixon £ ogtimdiugr bancee bécpodbywbicz gt ymesol za tioon 18.dywmed i Thée he
storage part 7b has hardly any effect on the | ower noving part 7a. As a
resul t, dondunLineyittappalé Tasofh tiedecase amasiitives g¢lecipoddaerevhent i on
filmis fornmed stably on the capacitor elenent 7. Also in Fig. 8, the
conduct i ymgRilzing s adhered only to the upper side of the core materi al

5. At the upper side of the core material 5 at the upper side of the
negative el &&¥tdé@ Rolymarizahdnntfikm wasefarmed hitiRcpelymactartianl v,
formati on of polynerization filmfromthe upper side of the conductive tape
16 st ar t4€VIGR| 70onsERBE AT v LRREC IS V‘ﬁ‘ﬁleir}étligﬁof‘t’lllh?liléi%ﬁﬁﬁ@u§518§ to grow

fromthe conductivg tag%h16 to the face 8 May 2003 53 )
tape 16 S ered 1is sequentially immersed in the

polymerization solution 18 in the polymerization tank 17, and
is moved in the polymerization tank 17. The polymerization
solution 18 is an aqueous solution containing 0.2 mol/liter of
pyrrole and 0.1 mol/liter of alkyl naphthalene sulfonate. As
four independent cathodes 19, four stainless steel plates are
disposed beneath the liquid level in the polymerization tank
17. A voltage is applied between the conductive tape 16 as a
common positive electrode and four independent negative
electrodes 19. By application of the voltage, polymerization
started from the conductive tape 16, and a polymerization £ilm
of conductive high polymer was formed on the entire cathode

lead-out portion 10 of the face and back surfaces in about 30



si de and back side of the cathode | ead-out portion 10 of the capacitor

el ement 7. Since the conductive tape 16 is not disposed at the | ower side
of the core material 5 , the adhering step of conductive tape 16 to the

| ower side is not necessary. As a result, the productivity i ﬁnha€§€£' As
shown in Fig. 6, a weir 30 is installed in the liquid Ievel ga Y en
the inmmersing part of the core material 5 into the polynerization solution
18 at one side of the polynerization tank 17, and the first driven roller
23. By this weir 30, when the core material 5 noves to the part to be
imersed in the polynerization solution 18, bubbles forned in the negative
el ectrode are prevented fromsticking to the core material 5. Bubbles
formed in the negative electrode and%loating to the liquid surface are

d_f i i .he di i f.th i.al_ 5. L, cKi f
st BECHp S MR R R SR L e K,
I i I f.l . i ted. o4 in Fig. 6) Fig.
001 VT G ADRE 48 D BB SaPLEVeR O x5 Shpun 17 FI0O) T,

feed roller f.ar. C 0S|/ i i i i ed. B
this current gg‘é‘%’o?ﬁgréég&é‘t%%iggl%%% q'?sg ?gﬂ%ézf&? @%Xd%ggie\ﬁfgggape 1%

i s adher to t cor erjal 5 Wale fi ol e i nmeans
is corrpéigegr&% P%e’ fi ?Ig:@%ur%%ht ?fegédPrg?%Jé}?g:%l{%?ﬁ/pr&e@gi ng t )e/tg%nducti ve
t ape 16 teyad tshe nsiti i i i ifded, i her,
Srhoe AR LA IR ch 1 chesphilorate BBt De A< pedldd

conduct i gie,f 8RE il hidl €099 £oARE 84 ithle gondtekisvém%ﬁbwméa&ql%ﬁ i's kept

in a pressed state. Hence, application of voltage tothe conductive tape 16

i s stable. Afg, ni@Skhy, ads@PLYSRIH ?%BE@@sffféﬂlif%rﬁi%@l Yréatnedt a1 he
capacitor elenent 7. ‘A dust collecting squeegee 33 abuts agai nst the outer

ci rcunf ?ﬁﬁﬁeﬁizéﬁfoﬁiw:% SAFF£88 d€EdcoRtiglioddly! ds téhGwronstatglt i on,
dust and foreign matter are renoved fromthe outer circunference of the

first curyrenit tRed tohd erhdlseteasar pebicags way doneappthashsiiaddyad rom t he
first current feed roller 31 to the conductive tape 16. As a result, a

pol yner i zeté @ividil 8bi shaorited cohakiyi nenroheecapatgtivnod] eorbhcE. wikh shown
in Fig. 16, a guide 34 for preventing | ateral deviation of the conductive

t ape 16 tlsepcatrhddd. 1&adtbetopbertilwand,0.second and third driven rollers 34,
35 in Fig. 15 prevent |ateral deviation of the core material 5. That is, at
t he upstreanMsredevert,t Afteirr Sornatiom dofedthe @dlgme3difatrieonpbkn ngf t he
first voltage applying neans ( there are second and third driven rollers
34, 35 pcopdutctnyei migheociyner cia carbonepaint Hyexr@nchsidvelmepaimter |ine
portion of the outer circunference. Through these second and third driven
rol | ers dayer3gre fRemedren ifxcesngfase|af $hjsl ¢erduetive hdigheR®lYRCHf t he
first current feed roller 31. Since the center line portion of the_outer

ci rcunf eféhBe ofurkaesecenftang ipdiyiduaddy 61 REr§03Bavesthe pregdecting
in the outer circunferenti al 8 May 2003 55 direction, deviation of the
band- shap&8dconE PRFELPR|S BnAcathede & diPHheosidoRdl ARF +REL82ER v en

rollers 34). 35. Therefqre, the core material 5 ves into_the fi s% current
foed rol PPRARGP AR 18chigt i %n ONRsCAPABLEPE o LAt e of 2B5i62kaker i al 5

to the c ng ctive tape 16 nd, appl L catiqQn of yoliage to the _co guctive
tape 16 JPELASEL: BBF,e=cinde LoRRet S Hn e R JRAtG o3 PERBRED: ded
For thrugly ng e il Coit CPhe’ 8RAdC e Frd® $1€ LRLLEM 135430H%:
portion 9, the capacitor element was covered with an external
epoxy resin. Thus, a solid electrolytic capacitor was
completed.
In thus fabricated so0lid electrolytic capacitor, the
initial characteristics were measured. Table 1 shows the

results of measurement, that is, electrostatic capacity of



As shown in Fig . 6 and Fig . 14 , ‘at the upstreamside of the first
current feed roller 31, areel 37 is installed in a |lam nated state of the
conductive tape 16 and resin-nade separator 36. Between this reel 37 and
first current feed roller 31, second tension rollers 38a, 38p are
installed. At the downstream side of the second tension roll r%a%S%lqo%Bb,
the separator 36 is peeled off fromthe conductive tape 16. That is, the
conductive tape 16 and separate 36 are lam nated with each other, and the

| am nat ed conductive tape 16 and separator 36 are wound around the reel 37.
Therefore, the conductive tape 16 being let off fromthe reel 37 is hardly
set in curled state even after the separator 36 is peeled off. Accordingly,
t he conductive tape 16 is stably supplied into the first current feed
roller 31 at the downstream side) and the conductive tape 16 is_stably
adher ed s93-ith e ik Shapkel €8PaCAHEPEri Jangenty efgloss an®e | ahfdkt ed body
of the conductive tape 16 and_separator 36 is held by the second tension
rol | ers a3gxendsp(10 ¥ ARPLI®A 56 THAUSR) on2B6t ﬂﬁé%?a%evgiaégﬁf t he
pol yneri zation tank 17 is applied to the separator. In this case, since the
Bonduct | RFAGHRE BEeakAoWBRPLTage By RRASBORERL FAIS F0m FAFe@Tholy2 ¢ his

| am nat ed body has a high strength, and a sufficient tension can be

appl i ed.V/is %%fﬁ)km in Fig. 14, a position defining plate 39 of conductive
tape 16 is disposed at both sides of the second tension roller 38a. In this
constitution, in the part of the second tension roller 38a, deviation of
the | am nat bo of e nductive tape 16 and separator 36 is prevented.
Accor di ngl y%g}éer?pe Yreédnkkf%n%fl%%giés stably applied by the second tension
rollers 38a) i 4 SpPri.Ng. as a_rqle.qf thr i .t he
second tens‘i%ﬁﬁf‘%ﬁ (;#4:3%56%%1?%% té&gf"ﬁ%}pAiéugt |98§l ugtllgf%%tﬁégqétcr ol e of
sucki ng Il : d;se a in Fig. 17, at the
upstreamg%?%éef(g)?yﬁﬁéegg%%%%iggﬁégt ﬁ?rgﬂér?ggﬁggéP?ZF‘§R§%%35 in Fig. 6, a
vol t age applgatd i - 1 de| eag-qut rtion 9
of the core ?r%?eé%é%r rﬂlgf{kgd véﬁ ?ége}t%;% il\gdh;ératgtrﬁeﬁéng \E‘gﬁ ?aﬁgierﬁgbp%ctcati on
term nal ? d i i AR 1At i on
vol t age F%gt%?%%%%vﬁ%%%ﬁ blyﬁaéﬁ‘ji'%%ﬂgﬁ'r ?glt fee%ﬁ%oaﬁ%r&f

nent i onedebeihaWnangs t HRe € RRIIGHTA 1 AUt 1\ t @06ctPoliBe waRDalsd@ akeaiHede 19 ,
and is sanme as the voltage in the portion of the conductive tape i mersed

8 May 20g38shtivB &DhecPpbiapr hrat 408iv@leltsLaiNleds NsEHEL W hoded akhe
relation of these voltages is described in detail later. The formation film
on the sghbaeathbdkhe9corr welleahal was applied between the positive

electrode and the cathode. At this time, a polymerization £ilm
of conductive high polymer was formed on the entire cathode
lead-out portion 10 in about 10 minutes. The other
manufacturingmethod is same as in exemplary embodiment 1. Thus,
a solid electrolytic capacitor was fabricated. The initial
characteristics of the obtained solid electrolytic capacitor

are shown in Table 1.

Comparative Example 1
A conductor layer was placed on an aluminum foil having an
oxide layer, being roughened and slotted in the surface. As

the conductor layer, a chemical oxidation polymerization



is an alum numoxide film The voltage application termnal 42 is nmade of
stainless steel. The stainless steel has an excellent weather resistance.
When the voltage application termnal 42 is pressed to the lower roller 44
side by a spring 43 , the alum numoxide filmon_the surf acg of the

band- shaped core material 5 is broken by the voltage applica i JAYt éPAP nal
42, so that the voltage may be applied stably. Further, when the term nal
42 i s rubbed by the hard al um num oxide film the stainless steel surface
is also scarred, and the surface of the stainless steel is exposed. As a
result, the voltage is applied stably fromthe termnal 42 to the core
material 5. As shown in Fig. 18, at the downstream side of the first
tension roller 24 in Fig. 6, a peelifig roller 45 is disposed outside of the
pol ynmeri zatj on sol ution 13 in the polynerization tank 17 . By this peeling
rol i er #PnAYGEveRdg PO mﬁﬁefihlﬁi%g;?é@r@&ef Wgs Phacedre ﬁé’ﬂ‘@?‘?&{“ 5in

t he orthogonal _direction. én this constituytion, the pondactive tape 16 is
peel ed f MRS MRS afsSst ﬁDBFﬁh}?lﬂgcéﬂﬁqﬁﬂﬁﬂ thet APeMEGAL on, it

i s peeled off stabl favoraply and _snoothly. As a.resuli, the conductive
ape. 16 AT ad e CRABIn SO TR Y BAOFLLRE’ duncrPST S e
i ndi vidual ly. {n t he gﬁne téne, cutting of the core material 5 nade of
alumlnuél?ﬁ%n'% B 8% 8 May 2003 58 In the running path of the

6 and Fi g 18 CF T AR o 8r.dro 87 aSah PAPCR, SREBSPUENRREEASE peel i ng
conduct 19 feste® BERRE o L phB SR BE It i 1Ha s Bud S R © 11
and byt 2ient R HREREE LR e L e e R R e Bt e Tom
N e R i S s R o S L S

first PesbifiePashfdn h Bagh ot i | NGoPEREL oy Ol 46 and

aroller 4% are disposed. In this constitution, the first peellng paw 47

and SeCOBQnEﬁ@H‘.O% DM pd8ymaR £E1H Wall FoRéeR0the ddPaWPPSE 18yis- of the

conductive tape 16. a result, the effect of peeling the polynerization

filmfromtfigisRainey de ebilibcetosebsiyyEc tcitadbrds ckanirtatsrshown in
Fig. 19 and Fig. 20, at |east one of the first peeling pawl 47 and second
peel i ng gawuhpi8 waspiepeading Tl ihnanahashdrdOterPsti @b idfythesdlis
constitution, the renmoving effect of the polynerization filmat the |eading
end i s eahastedlyhAitetapdei condf theacdmperditive examip ey atrleesrorakimg
roller 46 ( the first peeling pawl 47 contacts with the surface of the

Table 1.
Table 1
Electrostatic| Tangent of Leak Withstand
capacity loss angle current voltage

(WF) (%) (1a) (v)
Exemplary
embodiment 1 3.42 1.2 0.02 23.1
Exemplary
embodiment 2 1.08 1.1 0.01 22.6
Comparative 3.54 1.8 - 6.0
example . . .

Rating: Exemplary embodiment 1: 10 V, 3.3 uF
Exemplary embodiment 2: 10 V, 1.1 pF

Exemplary embodiment 3: 10 V, 3.3 uF



8 May 2(TO3 59 conductive tape 16. In this constitution, the cracked
polyneri zation filmis easily renoved by the first peeling pawl 47. A |arge
anount of polynerization filmrenoved by the first peeling paw 47 is
sucked and renoved by suction neans 50 di sposed on the surfacge of &H& first
peeling pawl 47. As a result, re-sticking of the polynerlzatloHaVl At the
upstream or downstreamis prevented and occurrence of troubles is
prevented. The running path of the conductive tape 16 between the peeling
roller 45 and cracking roller 46 has a space for drying the polynerization
filmon the surface of the conductive tape 16. By drying the pol ynerization
filmsufficiently at this position, cracks may be effectively forned in the
pol ymeri zation filmon the conducti veltape 16 by the cracking roller 46.
Accordingly nove

Sﬁcogd peel?ﬁgtbézi- Ch Sigggégse %ﬁ¥”ﬁ¥b§?§§2kkg§§ﬁ§ﬁ#5$% §?§Q gg ag?

t he down e secon | a | n

curr ent SEcHaE PBRCEREp v fads 10 0he RE TR B ot did'a sutn Ry RatAcd
i’%siﬁjt: rea B3 o et ogo wstrdl M EaBEgEr s b %ﬁﬁﬁi”%% §;h§ﬁ 2ation
EﬁPrent%&J&@%ﬁcﬁ%ﬁi‘%&'g’@ad@ﬂ% erBrdBy Db Er BRI et ¢ he
second GUEEDt, f6ed SAH EleBlly  aria %@@&3&93&94@@%@% ot ency of

pol ymeriZati on mis e ance € runnrng pat ve t ape

16 at thg OfPMME?E%ElQBtEQ%&S@%Q&&H{ BE rfé‘ﬁerxﬂéla bctlolishi 9. 6,

tension r ers 53a, 53b are dispos I|n con uctlve tape 16.

By puli %f&%&pngaﬁw&é g@erlaxlttlg}eof %Qi'a%'itrcﬁ‘:l éférﬁeéeen 280 £okhed

band- shaped core materi al can be " nmoved fromone side to other side of the

pol yneriggti @Ret anﬂfarl&—sﬁﬂ?é@m Hdie t hinatreemanl e fiqce elilebtt:el%qc
conductive tape 16 by the tension rollers 53a, 53b, breakage of "t he

band- shapetyhor£zaBi6hi &k petFodir PdEItAtbusly I heagloansbeaam,siade of the
second current feed roller 51, by disposing the tension rollers 53a, 53b,

when t hecspalbed | wethaphel paRaes vie eeample cuthenprbaadtiolikgr i%l,
tension is also applied to the conductive tape 16. Hence, it prevents

f ormat i omobabppehraneed.t he second current feed roller 51 and conductive
tape 16 . As a result , the voltage is supplied stably fromthe second
current feedInstéad & thoe tdleinciono coive usede as6thdscehowmierfaly.5,6, a
take-up reel 54 of conductive tape 16 is disposed at the downstream si de of
t he t ensmeanwbiler st&bal@sb.tiltrarntihing ocootheruné tal niay bheupedcestheanft er
the tension rollers 53a, 53b, the conductive tape 16 can be taken up
snoot hl yshapeaandsgize el fihrt¢ore cueteniaht angl neg dimitedcdreduhe ve tape
16 or the like is prevented. As nentioned above, the first current feed
rol | er 3e¢mpgdiments, and arbitrary shape and size may be used.
Fig. 6, Fig. 7, and Fig. 8 show the detail of the constitution
of the polymerization film forming step 20 in Fig. 1.
The polymerization £film forming device at the
polymerization £film forming step 20 includes a polymerization
tank 17, a polymerization solution 18 contained in this
polymerization tank 17, and a negative electrode 19 installed
in the polymerization solution 18 in the polymerization tank
17. This polymerization film forming step 20 includes a step
forming a formation film on the surface of the core material

5, and a step of forming a polymerization £ilm on the surface



8 May 2003 61 di sposed at one side of the polynerization tank 17 as first
vol t age appl yi ng neans for applying voltage to the conductive tape 16, and
the second current feed roller 51 is disposed at other side of the

pol yneri zation tank 17 as second vol tage appl yi ng neans for gpﬁ$%;£§hﬁ
voltage to the conductive tape 16. In such constitution, as rn by
line Ain Fig. 9, the central part in the longitudinal direction of the
conductive tape 16 has the | owest potential. As a result, |arge potential
fluctuation can be suppressed. On the other hand, a plurality of negative
el ectrodes 19 are disposed at specified intervals in the |ongitudinal
direction in the polynerization tank 17. The both inner and outer negative
el ectrodes of the plurality of negati¥e el ectrodes 19 are as shown in Fig.

ourt ont S5 8er o Bp a8 adt- GUE AAFLA Bff ofcbfe i sk eaefin Ts "
Since ¢ 1 GopLEaBeA vBIRASH HReHerphaberare SAsH RE. MK eFOERABY 16 ne
I
otent| Hontich o BE, FBelbAGRATRY bl Db i LONUIHNANY 7oALY AT

The ol e GRoLae SubLihbs aRRIRASLADLhe TRaNRLIGEC R 18t |7 0T
owe The tut tfie Boctsstlsinkd A0l FHAMOBERLTERE SHGRY

| ower i ”gpixﬁfai’}?{{rQ&ecgpaidlctrﬁ%&eﬁ;enftgi #fﬂsoﬁ‘&h)é(i'ehaﬁg ﬂl'f§e RS e

Therefore, 1t prevents breakdown of the formation filmfornmed on the face

and bac kt§¢gef5 bej}é %@&gfﬁﬁg& Qo1dlage betiiBeW tREl@KAYO {0 e e

formation Tilmis vol t age nust be applied so that (B-C) may

settle bghuean A&ghtiveR1 6086688 LherRé Woakirat i0fa tieaas t ¥t ehgGrdades 19
at specified intervals, bubbles fornmed in each negative el ectrode 19 are

prevent eghb S 48¢ 10 t3d ldordduddieraidiaaeent ppgshiyetsl it Giahddd and
the polynerization reaction in this area proceeds w thout trouble. As a

result, tbBedpelynpbirzaionorid idfn @dckachipaspactt elembrtient, o xHay ned
stably. The negative electrode 19 is made of stainless steel or nickel. In
this conpbilimeranatdenhefidmal sofonfied v nhgatavhodketdadadeutl Harst jsrevent ed.
As a result, a polynerization filmis forned in the capacitor elenents 7 of
t he part $0obft radharchpdapeor nai.emeak 5.st @hhg,f dhea prodpgidvidy e
conductive tape 16 is made of stainless steel or nickel. In this

const i t unctaplyhenhpackdr.n ng pol yneri zati on reacti on by applying a vol tage
to the conductive tape 16 , the conductive tape 16 is prevented from

el uti ng i nt oInhetlps ypEempdiaigh eobodinents. asengkowpolpndfigat i4on & eacti on

is conducted stably by using the conductive tape 16.
plurality of capacitor elements 7 are integrally projected and

formed in the direction orthogonal to the longitudinal
direction of the core material 5, at both sides in the
longitudinal direction of the band-shaped core material 5.
Accordingly, at the time of forming polymerization £ilm, the
plurality of capacitor elements 7 can be handled as one body,
and hence the productivity is improved.

These capacitor elements 7 can be formed easily by forming
slits 6 in the direction orthogonal to the core material 5, at

specified intervals as shown in Fig. 4, in the longitudinal



8 May 2003 63 Fig. 10 shows energization in each polynerization tank 17 of
the plurality of polynerization tanks 17 as shown in Fig. 7. Switches 55 to
57 are provided independently for individual polynerization tanks 17. By

t he individual constitution, polynerization reaction is perfgr d

i ndependently in each tank. -The polynerization solution 18 ug%Viéao?nto
the polynerization tank 17 fromthe overflow 21 at one side of the

pol ymeri zation tank in Fig. 6 has a m xed pol yneri zation sol ution m xing

t he pol ynerization solution 18 flow ng out of the polynerization tank 17
fromthe overflow 21 at other side of the polynerization tank 17. In the
pol yneri zation solution 18 flow ng out of the tank from other side of the
pol ynmeri zation tank 17, since oligongg is formed by polynerization
reaction, by qixin% it into the polynerization solution 18 flowing into the
tank fr8&res&iopdetothenbapd-yghariedhqodie matenial a5 pol yneri zation filmis
formed efficiently in the capacitor elenent in the polynerization tank 17.
Thus, sinceFPﬁéhéﬁodéslé&&wﬁuﬂnp&ﬂﬂwn?«ﬁtQQKPEﬁlﬁ%f%?Q BPotaphicther

el enents is adhereﬂ to the conductjve tape, hy gﬁfLying a _voltage to the
conduct CRPACHSOT SHEMEBEY AT OLRTHHE (it ik A5 AR DHEPRGETGR ERo

conductive tape spreads to the cat hode | ead-out portion of each capacitor
ol onent tREMBPER SHALE Limdoteireged SLraCEIeR OhaTie BrnEashapaR. <
formed on 8 May 2003_64 the cathode l.ead-out, portion of each.capacitor
el enent ©°%&s r%ta'?%%?(ﬂlf , 5aﬁfsex § | BRP9Eagsd 'c?ruchBPEE?QPi Sti Ard gg?ai ned,

o7, e R Dl FETRCERLER 0o, BUBNC200 BB VEATLS
lead-out portion 9. The projecting root side of each capacitor
element 7 at both sides of the core material 5 is the anode
lead-out portion 9, and its projecting root side is the central
part of the corematerial 5, and one conductive tape 16 is adhered
to the central part of the core material 5. In this method,
the distance between the cathode lead-out portion 10 of each
capacitor element 7 and the conductive tape 16 at both sides
of the core material 5 is stable. As a result, a homogeneous
polymerization film can be formed on the cathode lead-out
portion 10 of each capacitor element 7.

As shown in Fig. 4 and Fig. 5, in the region of the core
material 5 corresponding to both sides in the longitudinal
direction of the conductive tape 16, a long insulating tape 8
is adhered. The insulating tape 8 has a higher flatness than
the surface of the core material 5. The conductive tape 16 is
adhered to the insulating tape 8. 1In this constitution, the
following effects are obtained. That is, since the surface of
the insulating tape 8 has a higher flatness than the core

material 5 forming the formation £ilm, it is easier to adhere



conprising the steps of:-(a) supplying a capacitor elenent manufacturing
appar atus, said capacitor elenent manufacturing apparatus including a
pol ynmeri zation tank, a polynerization solution contained in said

pol ymeri zation tank) and a negative el ectrode put in said polyneriz éion
solution in the polynerization tank, (b) supplying a core na@e”?ﬁlzﬁ ving a
plurality of capacitor elenents, each capacitor elenent of said plurality
of capacitor elenents having an anode | ead-out portion and a cat hode

| ead-out portion, (c) formng a formation filmon the surface of said core
material, (d) installing a conductive substance on said formation film (e)
adhering each anode | ead-out portion of the plurality of capacitor elenents
havi ng the conductive substance to @&4conductive tape, (f) inmersing said

r rial Vi n h .
core matt%e %on %Ctl ettaepearl%qe Sggher, in a later process, it is easy

to peel off the conductive tape 16. As a result, the
productivity is heightened. Moreover, by the insulating tape
8, the anode lead-out portion 9 and cathode lead-out portion
of each capacitor element 7 are separated, and when forming the
electrolytic polymerization £film, invasion of the
polymerization film into the anode lead-out portion 9 side can
be prevented.

As shown in Fig. 6 and Fig. 7, the polymerization tank 17
may be composed also as shown in Fig. 6 and Fig. 7. That is,
the polymerization tank 17 has a long‘shape, and a plurality
of long polymerization tanks are disposed. The productivity
is further increased by immersing the band-shaped core material
5 to which the conductive tape 16 1is adhered, in the
polymerization solution 18 in each polymerization tank of the
plurality of polymerization tanks.

By the long shape of each polymerization tank, the volume
of the polymerization solution 18 can be decreased.

Also as shown in Fig. 6 and Fig. 7, in an alternative method,
the band-shaped core material 5 to which the conductive tape
16 is adhered is put in the polymerization solution 18 at one
side of the long polymerization tank 17, and the band-shaped
core material 5 is moved so as to go out of the polymerization
solution 18 at other side of the polymerization tank 17. 1In

this method, as the conductive high polymer f£film, the



~out portion adhered to the adhesive tape in the polynerization solution,
and (g) formng a polynerization filmon the cathode | ead-out portion of

t he capacitor elenent by applying a voltage to the - 8 May 2003 66
conductive tape. 2. The manufacturing nethod of solid electralytic
capacitor of claim1l1l, wherein said core material has a band 8h 5@.29@3 The
manuf acturing nmethod of solid electrolytic capacitor of claim2, wherein
said polynerization tank has a | ong shape. 4. The manufacturing method of
solid electrolytic capacitor of claim?2, wherein said step of supplying the
core material includes a step of formng integrally the plurality of
capacitor elenents projected in a direction orthogonal to the |ongitudinal

direction, in the longitudinal direc4son of said core material, and each
anode | ead-out ,port.ion j@apositione at th

o1 U a1 | PP IARETHE SriGReE UB CaRgia POBE 1 PEHEY £ b SSTRETFAAMI AT net hod
O 2011 uokRg! Eabhe SRACLLET (0L PLEl I 200 JHST L) o8 8t 2p, oL UpPI V10
7, from one side to other side in the polymerization tank 17.
Further, the core material on which the polymerization £ilm is
formed is drawn out of the polymerization tank 17, and can be
moved to the -next step. Accordingly, the productivity is

further enhanced.

In other method, the polymerization solution 18 may be
allowed to flow into the polymerization tank 17 from a first
overflow 21 at one side of the polymerization tank 17, and £flow
out of the polymerization tank 17 from a second overflow 22
at other side of the polymerization tank 17. Thus, as the
polymerization solution 18 flows in and out sequentially in the
polymerization tank 17, drop of concentration of the
polymerization solution 18 in the polymerization tank 17 is
suppressed, and the polymerization film i1s formed sﬁably.

In this case, preferably, the speed of the polymerization
solution 18 moving from one side to other side of the
polymerization tank 17 should be nearly same as the speed of
the core material 5. In this method, the relative position of
each capacitor element 7 of the core material 5 and the
polymerization solution 18 contacting therewith is almost
constant. The relative state of the both is stagnant, not
moving, so that the polymerization f£ilm may be formed stably.

Hence, it is easier to form the polymerization film on the



of capacitor elenments projected in a direction orthogonal to the

| ongitudinal direction of the core material, at both sides of the

| ongi tudi nal direction of the band-shaped core material. 8 May 2003 67 6.
The manufacturing nmethod of solid electrolytic capacitor of claim?2

wherein said step of supplying the core material includes a $t%® #94%r ni ng
a plurality of slits in the direction orthogonal to the |ongitudinal
direction, at every specific interval in the |ongitudinal direction of the
core material, and each capacitor element of the plurality of capacitors is
formed between slits of the plurality of slits . 7. The manufacturing

nmet hod of solid electrolytic capacitor of claim2, wherein said step of
supplying the core nmaterial includesg@ step of formng integrally the
plurality of capacitor elements projected in the direction orthogonal to

t he | ongiathndmllend =4t oRorthonhdO] ehgraahi FaPagitest rdsmentt fe

band- shaped core material, said anode |ead-out portion is positioned at the
root side ofAt HeaRtuAR the SPWBEOPREE Rf cdpadalomerigadikan sodidioam d
conductive tape is adhered to the surface of the anode | ead-out portion. 8.
The manukh&tUPRAF AR IRFdtHe BotyReElaetLoR 3Rk ddpadPtHimersed filmst

ogi on 19 TR TG0 R AL of AN BER L ERE (L COFE TAortal .
mat o1 ol Shen Pt RELLERELPRe PRlsRBRond caY o aeT Fide R0o B

capac { GFOBTREE A AFAON GEdr Ty 5B HNBRGOaHHHRG: JOAHAn FRLLGR hie has o
Car st o BROPRRE: o | RERASE AR, PR T Ry er i atRORRSOHIR | on
Pl E e e e e e

sol uti onlggeg%q}g 821l 2Red (e YVBS 63h ka4 ARl AL RipRlAdN AL

| ong- shape ymerization ta e manuf acturing netho

Lo o SoREBRTLA SEof A o WA ELD: AL Gt honti e o
tank 17. That is, by the first driven roller 23 at one side
of the polymerization tank 17, the band-shaped core material
5 is put into the polymerization solution 18, and by the first
tension roller 24 at the other side, a proper tension is applied
to the core material 5, and it is moved in this state in the
polymerization tank 17. As a result, an approprilate
polymerization £ilm may be formed on each capacitor element 7.

As shown in Fig. 6, from above at one side of the
polymerization tank 17 toward the lower part of the first driven
roller 23, the core material 5 to which the conductive tape 16
is adhered is moved in the polymerization solution 18 in an
inclined state of 30° or less. In this method, the conductive
tape 16 smoothly moves into the polymerization solution 18

without peeling from the core material 5. As a result, the

polymerization film is formed stably on the plurality of



t he pol ynerization solution fromone end side of the |ong-shaped

pol yneri zati on tank, and go out of the polynerization solution from other
end side. 11. The manufacturing nethod of capacitor of claim3, wherein
said poh flows into the polynerization tank from | ong-shaped pol ynerization
tank, and polynerization tank fromthe other polynerization falRY 38P3d
electrolytlc ~nerization solution one end side of the flows out of the end
side of the 8 May 2003 69 12. The manufacturing nethod of solid

el ectrolytic capacitor of claim3 , wherein said core material to which the
conductive tape is adhered gets into the pol ynerization solution from one
end side of the | ong-shaped pol ynerization tank, and noves to go out of the
pol ymeri zation solution fromother eAad side, and the polynerization

nggfgﬁgﬁgégggP H% Fp'?lon anki%@ﬁ%l?f%%gﬁ frog#gﬁﬁhqbgﬁéﬁgilgéﬂign t ank

fromth t e YErd zation tank, and the flow speed of
t he pol H%rggépigﬂagoﬁUtlon an q%éﬁﬁéalng speed of the core material are

near |y the 3305 cddy cHie STRUY AGLYERNG IFLROL, Qe $ALI S RIRELI ALVILS

capaci tor O ereln Sal capaci tor elénment UI’I ng

appar at ys enclyles @nd i r5t1 ghiyenatobher soisitalhed aioqne £ils 10,

polynerlza on t'ank, rst tension roller inst d at other S|de in

the pol yEatialis glto%nkanmdy ShrbB8A A bARIbUPA bend BaabLr Spndli ven

roller s rmersed 1 n the polynerization solution east the Tower part

of the gaiortscton{ efal s thel ﬂ)@iyﬁxérhmiéﬁdtér{k tlheagqiﬁ@r%&aéaﬁa@% §9{3|b'é' on, and

t he band-shaped core nat'eri al whi ch the conductive tape I s adhered abuts

agai nst JHL_Q._M@’&?HO%WE:@“tbhﬁmélfﬁsﬂﬂr\i%nVQbhﬁéraﬁﬂ ditke | OWRr tRast of the
first tension roller, and is noved fromone side to other side of the 8

May 2003 of} sty ,z&weogougmlérikétimesEmﬁ@iaﬁt ug ifbwiiastef tael i d
el ectrolytic capacitor of claim 13, wherein fromabove at one side of the

pol ymer ipeliymee it At drovieerk tihe dlsowen apdnfaroflblke theskebyr preenelihgr, the
core material to which the conductive tape is adhered is noved in the

pol ymer ifzatmanicolaff iwaves em thel pokpgmethtetndn3bodutieasislin the
manuf acturi ng nmethod of solid electrolytic capacitor of claim 14, wherein
sai d polpokymemt zonicmltdnlonl 7.l ods antesule, pdle poliyaenicatizmk fidmm t he
upper direction than the first driven roller at one side of the
pol yner i zatformednktalakyl oheepohyaapacatoonelamknéit 7one si de has an
i nclined bottomdownward to the direction of installation of the first
driven rol| &from the lower part of the first tension roller 24 at other
side of the polymerization tank 17 to above the polymerization
tank 17, the core material 5 to which the conductive tape 16
is adhered is moved out of the polymerization solution 18 at
an inclination of 30° or less. In this constitution, the
conductive tape 16 is prevented from being peeled from the core
material 5. As a result, together with the conductive tape 16,
the core material 5 can be stably moved to the downstream side.
Also from the first tension roller 24 at other side of the
polymerization tank 17, the polymerization solution 18 is
designed to flow out of the polymerization tank 17 from the
overflow 22 at other side. The bottom 17b of the polymerization

tank 17 at other end side has a slope inclined upward to the



16. The manufacturing nethod of solid electrolytic capacitor of claim13 ,
wherein fromthe | ower part of the first tension roller at other side of
the pol ynerization tank toward the upper side of the polynerization tank,
the core material to which the conductive tape is adhered is noved out of
the polynerization solution in an inclined state of 30 or |e$sMa¥720¢ge
manuf acturing nmethod of solid electrolytic 8 May 2003 71 capacitor of
claim 13, wherein said polynerization solution flows out of the

pol yneri zation tank from other end side of the polynerization tank, and the
pol yneri zation tank at other end side has an inclined bottomupward to the
other end side fromthe tension roller. -18. The manufacturing nethod of
solid electrolytic capacitor of claim9, wherein said capacitor el enent
manuf act uri ng apparatus includes each first driven roller installed at one
si de of caaelt Reldy Badezdifi Whe PR yafeditatildl aldily Df Pobynehezatiren tanks,
“and one through-shaft penetrates the central shaft of each first driven
rol | er. tEhsibhe rioadefractur i Rgcoribndlef sindiporiymeriohytiba sapacibar of
claim 18, wherein said capacitor el enent manufacturing apparatus includes a
t hr ough-fllmafing @utedfi theaphlfimest zdtivantankl &7, igand dabhdhkrbeabimg
installed between the first driven roller and through-shaft, and this bal
beari ng amsl peacedf aboakiohef wawed drvidie o liyime micd atriern Aatlivwiri caolldt | on.
20. The manufacturing nmethod of solid electrolytic capacitor of claim13,
wher ei n igaithef podymdrizetionl tankhd? can he eresientied er e cesvdd,so t hat
the center line portion may project in the outer circunferential direction,
and t he apedymardrations igoyad fgrnes sbablyomegashidanael tenedenente
portion. - 8 May 2003 72 21. The manufacturing nethod of solid

el ectrol¥tic capacitor of claim9, wherein said capacitor el enent
manuf act uri ng apparatus includes each first tension roller installed at

ot her side JfS SROWTPHR et Zat faah tflie bArdNenpratdert §3dks gdispeseidzat i on

t anks, and one through-shaft penetrates the center shaft of each first

t ensi on #1906 S14RIERICH AT TIAAECT $a@K FnobytRe iRAWR LY IRE
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shaft 25 penetrates the center shaft of the plurality of driven
rollers 23. It hence simplifies the support structure of the
plurality of first driven rollers 23. Moreover, the position
of the driven rollers 23 in each polymerization tank 17 is
uniform. Accordingly, the immersion position of the core
material 5 into the polymerization solution 18 in each
polymerization tank 17 is uniform. As a result, a
polymerization film is formed stably in each capacitor element

7 of each core material 5.
As shown in Fig. 11, the plurality of first driven rollers
23 have a plurality of ball bearings 26 installed between the
through-shaft 25 and first driven rollers 23. The ball bearings
26 are disposed above the liquid surface of the polymerization
solution 18. In this constitution, the rotation of the first

driven roller 23 is smooth. It also prevents occurrence of



capacitor of claim 13, wherein said first tension roller has a flat outer
circunference, and the core nmaterial noves while contacting with the fl at
outer circunference of the first tension roller. 23. The manufacturing
met hod of solid_electrolytic capacitor of claiml1, wherein said

pol ymeri zation tank has tenperature control means, and the t&npera2Qpa

control neans controls the tenperature of the polynerization solution. 24.
The manufacturing nmethod of solid electrolytic capacitor of claima1,
wherein said polynerization tank is controlled at a specified tenperature
by the water controlled at the specified tenperature. 8 May 2003 73 25.
The manufacturing nmethod of solid electrolytic capacitor of claim1l)
wherein said polynerization tank hast% spacer projecting into the
pol ynmeri zation solution so as to separate fromthe upper surface of the
pol yer i zatabhorolf@lilyxe 26f Pad lnchrArings i 3§ mdodocofsti¢kingl edtrol ytic
polymerization solution 18. Accordingly, the first driven
roller 23 adheres the conductive tape 16, and operates together
with the band-shaped core .material 5. As a result, the core
material 5 is moved without being interfered.
Also as shown in Fig. 11 and Fig. 12, the center line portion
of the outer circumference 23a of the first driven roller 23
has a curved surface projecting in the outer circumferential
direction. 1In this constitution, the core material 5 is
prevented from being deviated inn position from the center line
portion of the first driven roller 23. As a result, the core
material 5 is stably guided into one side of the polymerization
tank 17 by the first driven roller 23.
As shown in Fig. 7 and Fig. 13, one drive shaft 27 penetrates
the center shaft of the plurality of first tension rollers 24.
Thus, by driving the plurality of parallel first tension rollers
24 by one drive shaft 27, the drive mechanism is simplified.
In each one of the parallel polymerization tanks 17, the first
tension roller 24 is almost uniform. In addition, the tension
applied to the band-shaped core material 5 is nearly uniform.
Accordingly, the moving state of the band-shaped core material
5 in each polymerization tank 17 is stable, so that a
polymerization film is formed stably.

As shown in Fig. 13, the outer circumference 24a of each

first tension roller 24 has a flat surface. In this



capacitor of claim1l, wherein said polynerization tank has a lid installed
in the opening of the upper surface, and a spacer installed at the | ower
side of the lid, and at |least a part of said Spacer is projecting into the
pol yneri zation solution. 27. The manufacturing nmethod of solid electrolytic
capacitor of claim1l, wherein said step of i Mmersing the cor B ifaerd3 to
whi ch the conductive tape is adhered in the polynerization solution

i ncludes a step of noving the core material to which the conductive tape is
adhered fromone side to other side of the polynerization tank through the
| ower side of the spacer . 28. The manufacturing nethod of solid

el ectrolytic capacitor of claim 27, wherein said spacer has a | ower part of

a slope inclined upward. 29. The mamf acturing nmethod of solid electrolytic
capaci tor_of
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capaci t og, of ; £1 2Lgn 27, wherein said polynerization tank has an upper space
and a | ower space, the | ower space has a snaller

Although not shown in the drawings, the bottom of the
polymerization tank 17 in Fig. 7 has a constitution for passing
water controlled in temperature to a specified temperature.
The water controlled in temperature to a specified temperature
has a larger thermal capacity than gas, and hence the
temperature of the polymerization solution 18 in the
polymerization tank 17 is easily stabilized at the specified
temperature. As a result, the polymerization reaction is
stable.

As shown in Fig. 7 and Fig. 8, a 1lid 28 is fitted to the
opening at the upper side of each long polymerization tank 17.
The lower part of a spacer 29 provided at the lower side of this
lid 28 is pushed into the polymerization solution 18. In this
constitution, the evaporation space above the polymerization
solution 18, and the exposed area of the surface of the
polymerization solution 18 are decreased. As a result, the
evaporation amount of the polymerization solution 18 is
decreased, and the economy is improved.

Besides, since the spacer is pushed into the polymerization

solution, the ligquid level may be higher if the volume of the



sectional area than the upper space, the spacer and the negative el ectrode
are di sposed on the upper space, and the core nmaterial passes through the
| ower space. 33. The manufacturing nethod of solid electrolytic capacitor
of claim1l, wherein said conductive tape is adhered only to the upper_side
of the core material. 34. The manufacturing nmethod of solid @I@éYrgp9§ic

8 May 2003 75 capacitor of claim13 , wherein said polynerization tank has
an imersion region for inmersing the core material in the polynerization
solution, and a weir installed on the liquid |evel between the imersing
region and the first driven roller. 35. The manufacturing nethod of solid
el ectrolytic capacitor of claim2, wherein said negative el ectrode has a
plurality of negative el ectrodes di sppsed in the |ongitudinal direction.
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in the negative electrode 19 hardly stick to the portion of the
band-shaped corematerial 5. As aresult, apolymerizationfilm

is formed stably on the cathode lead-out portion 10 of the
capacitor element 7 of the band-shaped core material 5.

Back to Fig. 8, the lower part of the spacer 29 in the
polymerization tank 17 has such a structure as to move the core
material 5 to which the conductive tape 16 is adhered from one
side to other side of the polymerization tank 17. By moving
the core material 5 to which the conductive tape 16 is adhered
in the lower part in the polymerization tank 17 underneath the
spacer 29, the oligomer generated at the time of forming the
polymerization £ilm settles in the downward portion of the core
material 5. As a result, the forming efficiency of
polymerization £ilm is enhanced.

The lower part of the spacer 29 has a slope inclined upward.

In this constitution, bubbles formed in the negative electrode
19 move upward. In the capacitor element 7 of the band-shaped
core material 5 moving below, the forming efficiency of
polymerization £ilm is enhanced.

Together with the above constitution, the negative

electrode 19 is disposed above the lower end of the spacer 29.

This negative electrode 19 is inclined upward. Accordingly,



38. The manufacturing nmethod of solid electrolytic capacitor of claim 35,
wherei n said capacitor el enent manufacturing apparatus includes first
vol tage applying neans installed at one side of ~the polynerization tank and
second vol tage applying neans installed at other side, and e CQ oqf 8 May
2003 76 of the first voltage applying means and second voltage AHp %9%9
nmeans applies a voltage to the conductive tape. 39. The manufacturing
met hod of solid electrolytic capacitor of claim1l, wherein said capacitor
el ement manufacturing apparatus includes a first current feed roller
installed at one side of the polynerization tank, and the first current
feed roller has an action of adhering the conductive tape to the core
material, an action of pressing the gonductive tape to the core naterial,
and an ' f i 4 vQl { 0 1ihe | T
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squeegee a e outer circunference o irst current feed

roller, dtdﬁ%.‘gcfmézs ARHIY bHe Hgs 9&&&%?%285%853“&&&@15@%fi rst

current Tee er are renoved by said dust co cting squeegee. 41. The

manufact yol gL INA. theSLbiflifbabif Al Ik by P BONYRIeral A RT3 Im 1her el n

said capacito enent manufactUring apparatus”inCludes a second driven
roller i@@bgbbgg.at the upstreamside of the first current feed roller, and
t he secon riven roller has an outer circunference 8 May 2003 77 pro

jecting in t‘ﬁﬁe%’éé‘éeﬁb@cﬂgfﬁcﬁlbk%iﬁtiQq'iliﬁﬁ.dé\. t iRt @hel 5pgcePrti on,
and the core material is supplied in the direction of the first current

feed rol bergéds euahasgefle S£€6 NG kHerpd Dytheriz421iorheo TR RABUALES et hod
of solid electrolytic capacitor of claim38, wherein said capacitor el enent

manuf act woithgdagpaegaedhadue rHasl degealrad iain t he Apsta eamsaldg o& t he
first current feed roller, the reel coils the conductive tape in a

| am nat egollyiesitzartdoghfAlmepartdmmied atthilhe ogserhratapaicd tpeetkdménam t he
conductive tape between the reel and the first current feed roller. 43. The
manuf act ur iofg thet wachdofshaped celrectmadierial 5.
As shown in Fig. 8, the moving part 17a of the core material
5 in the lower part of the polymerization tank 17 has a smaller
sectional area than the storage part 17b of the upper spacer
29 and negative electrode 19. In this constitution, disturbance
of polymerization solution 18 formed in the storage part 7b has
hardly any effect on the lower moving part 7a. As a result,
in the moving part 7a of the core material 5, a polymerization
film is formed stably on the capacitor element 7.
Also in Fig. 8, the conductive tape 16 is adhered only to
the upper side of the core material 5. At the upper side of
the core material 5 at the upper side of the negative electrode
19, the conductive tape 16 is adhered. Accordingly, formation
of polymerization film from the upper side of the conductive
tape 16 starts, and consequently the polymerization film is

formed so as to grow from the conductive tape 16 to the face



capacitor of claim42, wherein said capacitor el enent manufacturing
apparatus has a second tension roller installed between the reel and the
first current feed roller, and the second tension roller grips a | anm nated
body of the conductive tape and separator, and the separator is peeled from
the conductive tape at the downstream side of said second t efist8d £8PPer.
44, The manufacturing nmethod of solid electrolytic capacitor of claim43,
wherein said capacitor el enent manufacturing apparatus includes a position
defining plate 8 May 2003 78 di sposed at both sides of the second tension
roller, and the position defining plate defines the position of the
conductive tape. 45. The nanufacturigﬂ nmet hod of solid electrolytic
capacitor of claim1l, wherein said conductive tape is made of at |east one
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the pol ynerization solution. 47. The manufacturing nethod of solid
el ectrol yti gsC3RBwht @h Phgt! @i, M4Geirhgbein sakdahge@myhORNE! h Akt he. core

material has an alum numoxide film and the voltage application

level part between the immersing part of the core material 5
into the polymerization solution 18 at one side of the
polymerization tank 17, and the first driven roller 23. By this
welr 30, when the core material 5 moves to the part to be immersed
in the polymerization solution 18, ~bubbles formed in the
negative electrode are prevented from sticking to the core
material 5. Bubbles formed in the negative electrode and
floating to the liguid surface are prevented from moving in the
direction of the core material 5. Sticking of bubbles to the
core material 5 is avoided. Moreover, defective forming of
polymerization £ilm due to bubbles is prevented.

As shown in Fig. 6, Fig. 15, and Fig. 16, at one side of
the polymerization tank 17, a first current feed roller 31 for
composing first voltage applying means is disposed. By this
current feed roller 31 and a lower roller 32, the conductive
tape 16 is adhered to the core material 5. Since the first
voltage applying means is composed of the first current feed
roller 31 for pressing the conductive tape 16 to the core

material 5, the constitution is simplified. Further, since the



termnal is made of stainless steel. 8 May 2003 79 48. The manufacturing
nmet hod of solid electrolytic capacitor of claim 13, wherein said capacitor
el enent manufacturing apparatus includes a peeling roller installed outside
of the polynerization solution in the polymerization-.tank at Qe dg&@%trean1
side of the first tension roller, and said peeling roller pe

conductive tape in the orthogonal direction fromthe core material. 49. The
manuf acturi ng method of solid electrolytic capacitor of claim48, wherein
sai d capacitor el enment nmanufacturing apparatus includes a cracking roller
installed in the running path of the conductive tape at the downstream side
of the peeling roller, and this cracking roller has a smaller dianeter than
the peeling roller, and the cracking4oller bends the running path of the

conduct Lye onal.directio e, manuf act ur met hod
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state. Hence, application of voltage to the conductive tape
16 is stable. As a result, a polymerization film is stably
formed on the capacilitor element 7.

A dust collecting squeegee 33 abuts against the outer
circumference of the first current feed roller 31. In this
constitution, dust and foreign matter are removed £rom the outer
circumference of the first current feed roller 31. Hence,
voltage can be applied stably from the first current feed roller
31 to the conductive tape 16. As a result, a polymerization
film is formed stably on the capacitor element 7.

As shown in Fig. 16, a guide 34 for preventing lateral
deviation of the conductive tape 16 is provided. On the other
hand, second and third driven rollers 34, 35 in Fig. 15 prevent
lateral deviation of the core material 5.

That is, at the upstream side of the first current feed
roller 31 for composing the first voltage applyingmeans, there
are second and third driven rollers 34, 35 projecting in the
outer circumferential direction in the center line portion of
the outer circumference. Through these second and third driven
rollers 34, 35, the core material 5 is supplied in the direction
of the first current feed roller 31. Since the center line
portion of the outer circumference of the second and third

driven rollers 34, 35 is projecting in the outer circumferential



roller has a dry space of the polynerization filmforned on the surface of
the conductive tape. 51. The manufacturing nethod of solid electrolytic
capacitor of claim49, wherein said capacitor el enent 8 May- 2003 80
manuf act uri ng apparatus includes a first peeling paw installeg at égﬁ
downstream si de of the cracking roller, and the first peelinS awi 2 tacts
with the surface of the conductive tape bent by the cracking roller. 52.
The manufacturing method of solid ehectrolytic capacitor of claimb51,
wherein said capacitor el enent manufacturing apparatus includes a second
peeling paw installed at the downstream side of the first peeling paw,
and sai d second peeling paw contactﬁ with the upper surface of the
conductive tape. 53. The nmanufacturi 6 met hod of solid electrolytic
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manuf act uri ng apparatus includes a secon urrent roller |ns%alled at

the dowRgl reaMcyrdctivin& dpe Al REQ IddhPaMapryp./- The manufacturing
nmet hod of solid electrolytic capacitor of claim™51, wherein said capacitor
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second vol tage applying neans installed at the downstream side of fhe
second peRl iMGd@Wurrent feed roller 31 to the roller 32 side.
As shown in Fig. 6 and Fig. 14, at the upstream side of the
first current feed roller 31, a reel 37 is installed in a
laminated state of the conductive tape 16 and resin-made
separator 36. Between this reel 37 and first current feed
roller 31, second tension rollers 38a, 38b are installed. At
the downstream side of the second tension rollers 38a, 38b, the
separator 36 is peeled off from the conductive tape 16. That
is, the conductive tape 16 and separate 36 are laminated with
each other, and the laminated conductive tape 16 and separator
36 are wound around the reel 37. Therefore, the conductive tape
16 being let off from the reel 37 is hardly set in curled state
even after the separator 36 is peeled off. Accordingly, the
conductive tape 16 is stably supplied into the first current
feed roller 31 at the downstream side, and the conductive tape
16 is stably adhered to the band-shaped core material 5.
In Fig. 6, the laminated body of the conductive tape 16 and

separator 36 is held by the second tension rollers 38a, 38b.



58. The manufacturing nmethod of solid electrolytic capacitor of claim 48,
wherei n said capacitor el enment manufacturing apparatus includes a tension
roller installed on the running path of the conductive tape at the
downstream si de of the peeling roller, and said tension rollgr ul%§0§he
conductive tape. 59. The manufacturing nethod of solid elect o¥§ i
capacitor of claim48, wherein said capacitor elenent manufacturing
apparatus includes a tension roller installed at the downstream side of the
second current feed roller. 60. The manufacturing nethod of solid
electrolytic ~ 8 May 2003 82 capacitor of claim59, wherein said capacitor
el ement manufacturing apparatus includes a take-up reel installed at the
downst ream si de of the tension rolleg and said take-up reel takes up the
conductive tape. 61. ~ The manufactu an met hod of solid electrolytic
capaci t ofndft el slion butWideciof saklds£Q8UYE VS FIIBFINcA hiosh & dRxnganese

di oxi de |l ayer. 62. The manufacturing nmethod of solid electrolytic capacitor

of cl ai md appheed to sdiedsép&padr{ OrTH B8 ikIeasoONBURCeVENS EoBEAREE vienC| udes
a step of applying an aqueous sol uti on of manganese nitrate on the

formati ofape |18 awdl szpairetcaf 36oafengoamEaNYR Ne Skanhi roxt s Jower thy s
pyrol ysis of the applied aqueous sol ution of manganese nitrate. 63. The
manuf act Lamhga ted oodpfhaold hajlecttrmingte, capha tsuf ffcicdnd ehsivmer ei n

sai d polynerization solution contains at | east one nononer selected from
t he groupamomesi spphiedf pyrrole, thiophene, furan and their derivatives,
and said step of formng the polynerization filmincludes a step of for
pol ymeri zi ngAsit shewst ioneFhgnonidr, a epbsbktybncadfjinity dhetemfaf act uri ng
met hod of solid electrolytic capacitor of claim1l, wherein said
pol yner i candoentiveutapre i1$ is disposed at both sides of the second
tension roller 38a. In this constitution, in the part of the
second tension roller 38a, deviation of the laminated body of
the conductive tape 16 and separator 36 is prevented.
Accordingly, a required tension is stably applied by the second
tension rollers 38a, 38b.

In Fig. 14, a spring 40 has a role of thrusting the second
tension roller 38b to the 38a side.

A suction duct 41 has a role of sucking and recovering the
peeled separator 36.

As shown in Fig. 17, at the upstream side of the second and
third driven rollers 34, 35 in Fig. 6, a voltage application
terminal 42 contacts with the anode lead-out portion 9 of the
core material 5. The voltage applied from this voltage
application terminal 42 to the core material 5 is a voltage
between the energization voltage to the conductive tape 16 by
a first current feed roller 31 mentioned below and the
energization voltage to the negative electrode 19, and is same

as the voltage in the portion of the conductive tape immersed



8 May 2003 83 a m xed pol'ynerization solution of a first polynerization
solution and a second pol ynerization solution flow ng out from ot her side
of the polynerization tank. 65. The nmanufacturing nmethod of solid

el ectrolytic capacitor of.claiml, wherein said capacitor el

t
manuf act uri ng apparatus includes a peeling roller disposed aigg%ﬁégqg%icﬁ
the pol ynerization tank, and other device disposed at the downstream side

of said peeling roller, said peeling roller peels off the conductive tape
fromthe core material, and said other device includes at |east one
selected fromthe group consisting of cracking roller, peeing paw, roller,
suction neans, second current feed roller, tension roller, and take-up
reel. 66. A manufacturing apparatus %5 solid electrolytic capacitor

COTPT °L U8, RS BBl g Sl o8 SO, SRR D0t one T sl b 8
o SoPoCLLOL:PLATEE FpBAK A0S Lend it POrt pan and gt hoce
filmon the éﬂgfgggmggiggigiigrgnn?ﬁgréggface of the core material 5
is an aluminum oxide £ilm. The voltage application terminal
42 is made of stainless steel. The stainless steel has an
excellent weather resistance. When the voltage application
terminal 42 is pressed to the lower roller 44 side by a spring
43, the aluminum oxide f£ilm on the surface of the band-shaped
core material 5 is broken by the voltage application terminal
42, so that the voltage may be applied stably. Further, when
the terminal 42 is rubbed by the hard aluminum oxide £ilm, the
stainless steel surface is also scarred, and the surface of the
stainless steel is exposed. As aresult, the voltage is applied
stably from the terminal 42 to the core material 5.

As shown in Fig. 18, at the downstream side of the first
tension roller 24 in Fig. 6, a peeling roller 45 is disposed
outside of the polymerization solution 18 in the polymerization
tank 17. By this peeling roller 45, the conductive tape 16 is
peeled from the core material 5 in the orthogonal direction.
In this constitution, the conductive tape 16 is peeled from the
core material 5 smoothly. Accordingly, in this portion, it is
peeled off stably, favorably and smoothly. As a result, the
conductive tape 16 and core material 5 are smoothly moved to
the downstream side individually. At the same time, cutting

of the core material 5 made of aluminum foil is prevented.



a conductive substance form ng device for installing a conductive substance
on said formation film 8 May 2003 84 an adhering device for adhering the
plurality of capacitor el enments having the conductive substance to a
conductive tape a polynerization device for formng a conductjve

pol ynerization filmon the surface of the cathode | ead- out p@ryﬁgn28p3the
core material adhered to the conductive tape, said polynerization device

i ncluding a polynerization solution and a peeling device for peeling the
conductive tape fromthe core material form ng the polynerization film 67.
The manufacturing apparatus of solid electrolytic capacitor of claim 66,
wherein said core material has a band shape. 68. The manufacturing
apparatus of solid electrolytic capator of claim®67, wherein said

pol ynmeri zati on device has a | ong shape. 69. The manufacturing apparatus of
sol i d el ect fol ythiec Tepathgopash cifai th&7conducsinNesaiapeodé mdt ethal has a
plurality of capacitor elenments pro jected and fornmed integrally in the

di rect i dowosttiregonatde of e paglingi pallel Mécinonigi b tansl Faggi L8di nal
direction of the band-shaped core material, said anode | ead-out portion is

posi ti omegracking rediesi 46 of ahempllenl digmeteprohent thisapaeiing
el ement s.

roller 45 is disposed. By this cracking roller 46, the running
path of the conductive tape 16 is bent in the orthogonal
direction.

-In this constitution, the polymerization £ilm on the
conductive tape 16 is cracked, and by this cracking, the
polymerization £ilm can be easily removed from the conductive
tape by a first peeling pawl 47 and a second peeling pawl 48
in a subsequent process.

At the lower side of the conductive tape 16 of the first
peeling pawl 47 and second peeling pawl 48, the peeling roller
46 and aroller 49 are disposed. In this constitution, the first
peeling pawl 47 and second peeling pawl 48 can be f£irmly pressed
to the upper side of the conductive tape 16. As a result, the
effect of peeling the polymerization £ilm from the upper side
of the conductive tape 16 1s enhanced.

As shown in Fig. 19 and Fig. 20, at least one of the first
peeling pawl 47 and second peeling pawl 48 has a leading end
branched into a plurality. 1In this constitution, the removing

effect of the polymerization film at the leading end is

enhanced.

After the conductive tape 16 is bent by the cracking roller

46, the first peeling pawl 47 contacts with the surface of the



- 8 May 2003 85 70. The manufacturing apparatus of solid electrolytic
capacitor of claim®66, further conprising an insulating tape adhering
device for adhering a long insulating tape in the central region in the

| ongi tudi nal direction of the band-shaped core material, mhege&g sgég%
i nsul ati ng tape has a snoother surface than said core material’ @n e
conductive tape is adhered to the insulating tape. 71. The manufacturing
apparatus of solid electrolytic capacitor of claim®68, wherein said

| ong- shaped pol yneri zation device has a plurality of |ong-shaped

pol yneri zation tanks installed in parallel, and said band-shaped core

mat eri al having the anode | ead-out portion adhered to the conductive tape
is inmrersed in each polynerization sgdution in each | ong-shaped

pol ynerization tank of the plurality of |ong-shaped polynerization tanks.
72. Thecondutidver i hgpappsl at uslf thdls dcensgdityityone cipaci ¢vackedc! ai m
68, wherein said polynerization solution flows into the pol ynerization

devi ce Podymendzatd-os §b1Bils pasidiFremerd byothrdiiset Peeliakpawhd f | ows

out of the polynerization device fromthe other end side of the
pol yrer i4Zat | Bnlakgfk amount of polymerization film removed by the first

peeling pawl 47 1is sucked and removed by suction means 50
disposed on the surface of the first peeling pawl 47. As a
result, re-sticking of the polymerization £ilm at the upstream
or downstream 1is prevented, and occurrence of troubles is
prevented.

The running path of the conductive tape 16 between the
peeling roller 45 and cracking roller 46 has a space for drying
the polymerization £ilm on the surface of the conductive tape
16. By drying the polymerization film sufficiently at this
position, <cracks may be effectively formed in the
polymerization £ilm on the conductive tape 16 by the cracking
roller 46. Accordingly, it is much easier to remove by the first
peeling pawl 47 and second peeling pawl 48 in the subsequent
process.

As shown in Fig. 21, at the downstream side of the second
peeling pawl 48 in Fig. 6, a second current feed roller 51 for
composing second voltage applying means is disposed, and also
a roller 52 is disposed underneath the conductive tape 16 in
this portion. In this constitution, at one side of the
polymerization tank 17 of the conductive tape 16, a voltage is
applied from the first current feed roller 31, and at other side

by applying a voltage from the second current feed roller 51,



8 May 2003 86 73. The manufacturing apparatus of solid electrolytic
capacitor of claim68 , wherein said core material to which the conductive
tape is adhered gets into the polynerization solution fromone end side of
t he | ong-shaped pol yneri zati on device, and noves to go out og 3

t he~pol yneri zation solution fromother end side, and the ponn%?Yz%??on
solution flows into the polynerization device fromone end side of the

| ong- shaped pol yneri zation device, and flows out of the polynerization tank
fromthe other end side of the polynerization device, and the fl ow speed of
t he pol ynerization solution and the noving speed of the core material are
nearly the sane. 74. The manufacturing apparatus of solid electrolytic
capacitor of claim#®68, further conprigting a first driven roller installed
at one side in the polynerization device, and a first tension roller

i nst al | etheatf cnmtigrg EfiBichendy bl padyneatizetidaviEddm viseeahanated .east t he
| ower part of the first driven roller is inmersed in the polynerization
sol ution, atln etike rHanimgerpphipt off the €onductimei depeol l1@r ats therer sed
in the polynerization solution, and the band-shaped core material to which
t he condipnnstreameside hcihel sarerd garrent tfred owmklemril ofn tRieg £ i r st
driven roller and the | ower part of the first tension roller, and is noved
from onéb si §8nEd0Bt FL1GTRe gﬁat' hé3b gappy AAEPYSER pery nPrlidndorttevi ce.
75. The manufacturing apparatus of solid electrolytic cagacitor of claim
74, where@MY¢bhranbereatl fone BY dRUsLnghdhsol SRRIGGHRITONt ARSI &F tBRard t he
| ower part of the first driven roller, the core material to which the
conduct i YRNEEPR TALLRFR Bt i @ v e hapﬁéSB@WﬁeFPfét‘FéFle§bP‘&t5cﬁﬁfi n an
inclined state of 30 or less .. 76..  The panufacturing apparatus of solid

el et 1 ol Y MOVEthBEPIANS La0i bR SHDORNEE OF (PLAPG POTVABFLZAEAOR SNkt | on
flows in t he pol rization devjce fromthe u r direction than the
firet drifen ToRPRiTIPeRRLS HEVHHLE RS GROY SothonCRBOREEL VR R
gio'rggf{ 8 'yoi@ﬂgtegérl‘%gﬁ%‘%foogﬁéfé’%3%"",5538,'6‘%512‘3& % LR slovavgrdobe the

core material 5 can be prevented.

At the downstream side of the second current feed roller
51, by disposing the tension rollers 53a, 53b, when the
conductive tape 16 passes the second current feed roller 51,
tension is also applied to the conductive tape 16. Hence, it
prevents formation of gap between the second current feed roller
51 and conductive tape 16. As a result, the voltage is supplied
stably from the second current feed roller 51 to the conductive
tape 16.

As shown in Fig. 6, a take-up reel 54 of conductive tape
16 is disposed at the downstream side of the tension rollers
53a, 53b. 1In this constitution, in the process after the
tension rollers 53a, 53b, the conductive tape 16 can be taken
up smoothly. As a result, malfunction due to entangling of the
conductive tape 16 or the like is prevented.

As mentioned above, the first current feed roller 31 is



the first driven roller. 77. The manufacturing apparatus of
el ectrolytic capacitor of claim 71, further conprising each
roller installed at one side of each polynerization tank of
of polynerization tanks, wherein one through-shaft penetrate
shaft of each first driven roller. 78. The manufacturing app
electrolytic 8 May 2003 88 capacitor of claim68, further
t hrough-shaft forned in each first driven roller, and a bal
i nstall ed between the first driven roller and through-shaft,
ball bearing is placed above the liquid | evel of the polyner

solid
first driven
the plurality

grgggsgggggg:id
conprising a
beari ng

wherein said
i zati on

solution. 79. The manufacturing apparatus of solid electrolytic capacitor
of claim74, wherein said first tensgon roller has a flat outer
circunference, and the core material noves while contacting with the flat
outer cdisprtedenteonk iskidef iafstthemilymemiiatioBotankel fredsif HEXsti ng

apparatus of solid electrolytic

voltage applying means for applying voltage to the conductive
tape 16, and the second current feed roller 51 is disposed at
other side of the polymerization tank 17 as second voltage
applying means for applying voltage to the conductive tape 16.
In such constitution, as indicated by line A in Fig. 9, the
central part in the longitudinal direction of the conductive
tape 16 has the lowest potential. As a result, large potential
fluctuation can be suppressed.

On the other hand, a plurality of negative electrodes 19
are disposed at specified intervals in the longitudinal
direction in the polymerization tank 17. The both inner and
outer negative electrodes of the plurality of negative
electrodes 19 are as shown in Fig. 9, in which the voltage of
the conductive tape 16 applied from the first current feed
roller 31 and second current feed roller 51 is high as indicated
by line A, and therefore it is heightened as indicated by line
B. Since the voltage is low in the central part of the
conductive tape 16, the voltage of the negative electrode 19
is gradually lower toward the central part side. Therefore, the
potential difference (A-B) of the potential of the conductive
tape 16 at each part in the longitudinal direction and the
potential of the corresponding negative electrode 19 is nearly
constant. Thus, the polymerization £ilm is formed stably.

The voltage applied from the voltage applying terminal 42



capacitor of claim68, wherein said polynerization device has a spacer
projecting into the polynerization solution so as to separate fromthe
upper surface of the polynerization solution. , 81. The manufacturing
apparatus of solid electrolytic capacitor of claim68, wherein_sai

pol ynmeri zation device has a lid installed in the opening of @h@ayp2893
surface, and a spacer installed at the lower side of the lid) and at | east
a part of said spacer is projecting into the polynerization solution. 82.
The manufacturing apparatus of solid electrolytic capacitor of claim®68,
wherein said pol yneri zation device has - 8 May 2003 89 an upper space and
a | ower space ( the | ower space has a smaller sectional area than the upper
space, the spacer and the negative euﬁftrode are di sposed on the upper
space, and the core material passes tHrough the | ower space. 83. The

manuf actier thg eppramatesist Takitheleztedbyt¢ dnchpacit or Toiscvalivags,
wherein said pol ynerization device has an i mrersion region for imrersing

t he cor dsrenstant PagrisoInherszeitorf ket i on, and a weir installed on
the liquid | evel between the i mersing region and the first driven roller.
84. The mantReEQLLi@adpRt HUR 29P 1960 P ENEAITR PRFEraagaeisdiCTh) cl ai m
68, wherein said polynerization device has a plurality of negative

el ectrodt® PO the (HRU13ARi ¢ udtPereie 1 i bt sboadngokkAagradsur i ng

apparatus of solid el ectrolyti
PP prevented. Therefofé, gt prevents breakdown of the formation

film formed on the face and back sides of the core material 5.

-The withstand voltage of the formation £ilm is (C-D). The
voltage must be applied so that (B-C) may settle between (C-D).
By spacing the plurality of negative electrodes 19 at specified
intervals, bubbles formed in each negative electrode 19 are
prevented from staying still in the adjacent negative
electrodes 19, and the polymerization reaction in this area
proceeds without trouble. As aresult, the polymerization £ilm
of each capacitor element 7 is formed stably.

The negative electrode 19 is made of stainless steel or
nickel. 1In this constitution, deterioration of the negative
electrode 19 is prevented. As a result, a polymerization £ilm
is formed in the capacitor elements 7 of the parts of the
band-shaped material 5 stably for a long period.

The conductive tape 16 is made of stainless steel or nickel.
In this constitution, when performing polymerization reaction
by applying a voltage to the conductive tape 16, the conductive
tape 16 is prevented from eluting into the polymerization
solution 18. Hence, polymerization reaction is conducted

stably by using the conductive tape 16.



capacitor of claim84, wherein each negative electrode of the plurality of
negative el ectrodes is disposed at a specified interval, and the voltage
applied to each negative electrode is individually different. 86. The
manuf act uri ng apparatus of solid electrolytic capacitor of claim 84
wherein said plurality of negative el ectrodes are nade of at § &t of
stai nl ess steel and 8 May 2003 90 nickel. 87. The manufacturing apparatus
of solid electrolytic capacitor of claim66, wherein said polynerization
device includes first voltage applying neans installed at one side of the
pol ymeri zati on device and second voltage applying nean's installed at other
side, and each one of the first voltage applyi ng neans and second vol tage
appl yi ng neans applies a voltage to gfe conductive tape. 88. The
manuf act uri ng apparatus of solid electrolytic capacitor of claim 66,
wherei n sai JéblQHESPQHFi%ﬁeﬂ%%?%El?ﬂthGggﬂhPﬂ%ﬁﬂeQ&EQE&Rnf?ﬁﬁﬁrﬁﬂ | er
install ed at one side of the gol neri zation devi and _the first current

f eed _roquertbrf'a§lg¥ﬁ tiyoﬁfop_ G Hea m&%v@st S & igor e
andan’ abt | G GCERpEy RS S PEGTLA8d HRoCRRRRER LIy e an o idhm
Tty ok APPRALL B30l S0t LAY £RPREH O R AN EE,
DU SRS U S BT 5R Bl L AALERQBHES™ s SO L
feed rol{gﬂkgre renoved by said dust collecting squeegee.

-The polymerization solution 18 supplied into the
polymerization tank 17 from the overflow 21 at one side of the
polymerization tank in Fig. 6 has a mixed polymerization
solution mixing the polymerization solution 18 flowing out of
the polymerization tank 17 from the overflow 21 at other side
of the polymerization tank 17. In the polymerization solution
18 flowing out of the tank from other side of the polymerization
tank 17, since oligomer is formed by polymerization reaction,
by mixing it into the polymerization solution 18 flowing inte
the tank from one side of the polymerization tank 17, a '
polymerization film is formed efficiently in the capacitor

element in the polymerization tank 17.

Thus, since the anode lead-out portion of the plurality of
capacitor elements is adhered to the conductive tape, by
applying a voltage to the conductive tape, the polymerization
starting from the surface of the conductive tape spreads to the
cathode lead-out portion of each capacitor element adhered to

this conductive tape, and a polymerization film is formed on



- 8 May 2003 91 90. The manufacturing apparatus of solid electrolytic
capacitor of claim88 , wherein capacitor el enment manufacturing apparatus

i ncludes a second driven roller installed at the upstream side of the first
current feed roller, and the second driven roller has an outer
circunference pro jecting in the outer circunferential direc®i §aYi A0PRe
center line portion, and the core material is supplied in the direction of
the first current feed roller through said second driven roller. 91. The
manuf act uri ng apparatus of solid electrolytic capacitor of claim 88,
further conprising a reel installed at the upstreamside of the first
current feed roller, wherein said reel coils the conductive tape in a

| am nated state through a separator,ggand the separator is peeled fromthe
conductive tape between the reel and the first current feed roller. 92. The
manuf acthei Agthppar kead-ontspertien «f rafgh icapemidort edepkentl.ai s M,
further conprising a second tension roller installed between the reel and
the firSestditredp exced- kRt sapagidos pharpatesishiictienobsained, candri ps a

| am nat ed body of the conductive tape and separator, wherein the separator
i s peel &&ef PERANTE ivdidudts RRhafRe hiraar kit r eam si de of sai d second
tension roller.



8 May 2003 92 93. The manufacturing apparatus of solid electrolytic
capacitor of claim92, further conprising a position defining plate
di sposed at both sides of the second tension roller, wherein said position
defining plate defines the position of the conductive tape. 94. The
manuf act uri ng apparatus of solid electrolytic capacitor of c aMﬁV?ﬁ?O3
further conprising a peeling roller installed outside of the polynerization
solution in the polynerization tank at the downstream side of the first
tension roller, wherein said peeling roller peels off the conductive tape
in the orthogonal direction fromthe core material. 95. The manufacturing
apparatus of solid electrolytic capacitor of claim94, further conprising a
cracking roller installed in the run6ébng path of the conductive tape at the
downstream si de of the peeling roller, wherein said cracking roller has a
smal | er WHAREERCEMRMER hES peel ing roller, and the cracking roller bends the
running path of the conductive tape in the orthogonal direction.
1. A manufacturing method of solid electrolytic capacitor
comprising the steps of:
(a) supplying a capacitor element manufacturing apparatus,
said capacitor element manufacturing apparétus including
a polymerization tank, a polymerization solution contained in
said polymerization tank, and a negative electrode put in said
polymerization solution in the polymerization tank,
(b) supplying a core material having a plurality of

capacitor elements,
each capacitor element of said blurality of capacitor
elements having an anode lead-out portion and a cathode lead-out

portion,

(c) forming a formation f£ilm on the surface of said core

material,

(d) installing a conductive substance on said formation
£ilm,

(e) adhering each anode lead-out portion of the plurality
of capacitor elements having the conductive substance to a
conductive tape,

(f) immersing said core material having the anode lead-
out portion adhered to the adhesive tape in the polymerization
solution, and

(g) forming a polymerization £ilm on the cathode lead-out

portion of the capacitor element by applying a voltage to the



96. The manufacturing apparatus of solid electrolytic capacitor of claim
95, further conprising a) first peeling paw 8 ~lay 2003 93 installed at
t he downstream si de of the cracking roller, wherein said first peeling paw
contacts with the surface of the conductive tape bent by the

roller. 97. The nmanufacturing apparatus of solid electrolytlcﬁ%éﬁac or of
claim96 , further conprising a second current feed roller as the second
vol t age applying neans installed at the downstream side of the second
peeling paw . 98. The manufacturing apparatus of solid electrolytic
capacitor of claim94, further conprising a tension roller installed on the
running path of the conductive tape at the downstream side of the peeling
roller, wherein said tension roller gpells the conductive tape. 99. The
nanufacturlng apparatus of solid electrolytic capacitor of claim98,

further ¥Ry PR%ke-up reel installed at the downstream side of the
tension roller, wherein said take-up reel takes up the conductive tape.
100. The nmanufacturing apparatus of solid electrolytic

2. The manufacturing method of solid electrolytic

capacitor of claim 1, wherein said core material has a band

shape.

-3. The manufacturing method of solid electrolytic

capacitor of claim 2, wherein said polymerization tank has a

long shape.

4, The manufacturing method of so0llid electrolytic
capacitor of claim 2, wherein said step of supplying the core
material includes a step of forming integrally the plurality
of capacitor elements projected in a direction orthogonal to
the longitudinal direction, in the longitudinal direction of
said core material, and each anode lead-out portion is

positioned at the projected root side of the plurality of the

projected capacitor elements.

5. The manufacturing method of solid electrolytic
capacitor of claim 2, wherein said step of supplying the core
material includes a step of forming integrally the plurality
of capacitor elements projected in a direction orthogonal to
the longitudinal direction of the core material, at both sides

of the longitudinal direction of the band-shaped core material.



capacitor of claim66, further conprising a peeling roller disposed at

ot her end of the polynerization tank, and ot her device disposed at the
downstream si de of said peeling roller, wherein said peeling roller peels
of f the_conductive tape -- 8 May 2003 94 fromthe core materjal sai d
ot her device includes at |east one selected fromthe group c n§?¥t?&§
cracking roller, peeling paw, roller, suction neans, second current feed
roller, tension roller, and take-up reel .
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the longitudinal direction, in the longitudinal direction of
the band-shaped core material, said anode lead-out portion is
positioned at the root side of the plurality of projected
capacitor elements, and said conductive tape is adhered to the

surface of the anode lead-out portion.

8. The manufacturing method of solid electrolytic capacitor
of claim 2, further comprising a step of adhering a long
insulating tape in the central region in the longitudinal
direction of the band-shaped core material,

wherein said insulating tape has a smoother surface than

said core material, and the conductive tape is adhered to the
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from other end side.

11. The manufacturing method of solid electrolytic
capacitor of claim 3, wherein said polymerization solution
flows into the polymerization tank from one end side of the
long-shaped polymerization +tank, and flows out of the
polymerization tank from the other end side of the

pelymerization tank.
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12. The manufacturing method of solid electrolytic
capacitor of claim 3, wherein said core material to which the
conductive tape 1is adhered gets into the polymerization
solution from one end side of the long-shaped polymerization
tank, and moves to go out of the polymerization solution from
other end side, and the polymerization solution flows into the
polymerization tank from one end side of the long-shaped
polymerization tank, and flows out of the polymerization tank
from the other end side of the polymerization tank, and the flow

speed of the polymerization solution and the moving speed of

the core material are nearly the same.

13. The manufacturing method of so0lid electrolytic
capacitor of «claim 3, wherein said capacitor element
manufacturing apparatus includes a first driven roller
installed at one side in the polymerization tank, and a first
tension roller installed at other side in the polymerization
tank, and at least the lower part of the first driven roller
is immersed in the polymerization solution, at least the lower
part of the first tension roller is immersed in the
polymerization solution, and the band-shaped core material to
which the conductive tape is adhered abuts against the lower
part of the first driven roller and the lower part of the first

tension roller, and is moved from one side to other side of the
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roller, the core material to which the conductive tape is
adhered is moved in the polymerization solution in an inclined

state of 30° or less.

15. The manufacturing method of solid electrolytic
capacitor of claim 14, wherein said polymerization solution
flows into the polymerization tank from the upper direction than
the first driven roller at one side of the polymerization tank,
and the polymerization tank at one side has an inclined bottom

downward to the direction of installation of the first driwven

roller.

16. The manufacturing method of s0lid electrolytic
capacitor of claim 13, wherein from the lower part of the first
tension roller at other side of the polymerization tank toward
the upper side of the polymerization tank, the core material
to which the conductive tape is adhered is moved out of the

polymerization solution in an inclined state of 30° or less.

17. The manufacturing method of solid electrolytic
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flows out of the polymerization tank from other end side of the
polymerization tank, and the polymerization tank at other end

side has an inclined bottom upward to the other end side from

the tension roller.

"18. The manufacturing method of so0lid electrolytic
capacltor of claim 9, wherein said capacitor element
manufacturing apparatus includes each first driven roller
installed at one side of each polymerization tank of the

plurality of polymerization tanks, ‘and one through-shaft

penetrates the central shaft of each first driven roller.

19. The manufacturing method of solid electrolytic
capacitor of claim 18, wherein said capacitor element
manufacturing apparatus includes a through-shaft formed in each
first driven roller, and a ball bearing installed between the
first driven roller and through-shaft, and this ball bearing

is placed above the liquid level of the polymerization solution.

20. The manufacturing method of solid electrolytic
capacitor of claim 13, wherein said first driven roller has an
outer circumference curved so that the center line portion may
project in the outer circumferential direction, and the core

material is moved while contacting with the center line portion.
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21. The manufacturing method of so0lid electrolytic
capacitor of claim 9, wherein said capacitor element
manufacturing apparatus includes each first tension roller
installed at other side of each polymerization tank of the
plurality of polymerization tanks, and one through-shaft
penetrates the center shaft of each first tension roller, and

each tension roller i1s driven by driving of the through-shaft.

22. The manufacturing method of so0lid electrolytic
capacitor of claim 13, wherein said first tension roller has
a flat outer circumference, and the core material moves while

contacting with the flat outer circumference of the first

tension roller.

23. The manufacturing method of so0lid electrolytic
capacitor of claim 1, wherein said polymerization tank has
temperature control means, and the temperature control means

controls the temperature of the polymerization solution.

24, The manufacturing method of so0lid electrolytic
capacitor of claim 1, wherein said polymerization tank is
controlled at a specified temperature by the water controlled

at the specified temperature.
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capacitor of claim 1, wherein said polymerization tank has a
spacer projecting into the polymerization solution so as to

separate from the upper surface of the polymerization solution.

26. The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said polymerization tank has a
l1id installed in the opening of the upper surface, and a spacer
installed at the lower side of the 1id, and at least a part of

said spacer is projecting into the polymerization solution.

27. The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said step of immersing the core
material to which the conductive tape is adhered in the
polymerization solution includes a step of moving the core
material to which the conductive tape is adhered from one side

to other side of the polymerization tank through the lower side

of the spacer.

28. The manufacturing method of so0lid electrolytic
capacitor of claim 27, wherein said spacer has a lower part of

a slope inclined upward.

29, The manufacturing method of so0lid electrolytic

capacitor of. claim 27, wherein said negative electrode is
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disposed above the lower end of the spacer, and said step of
applying voltage to the conductive tape includes a step of

applying a voltage between the conductive tape and negative

electrode.

30. The manufacturing method of solid electrolytic

capacitor of claim 25, wherein said spacer is made of vinyl

chloride.

31. The manufacturing method of solid electrolytic
capacitor of claim 29, wherein said négative electrode has a

lower part in a shape inclined upward.

32. The manufacturing method of so0lid electrolytic
capacitor of claim 27, wherein said polymerization tank has an
upper space and a lower space, the lower space has a smaller
sectional area than the upper space, the spacer and the negative

electrode are disposed on the upper space, and the core material

passes through the lower space.

33. The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said conductive tape is adhered

only to the upper side of the core material.

34. The manufacturing method of so0lid electrolytic
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capacitor of claim 13, wherein said polymerization tank has an
immersion region for immersing the core material in the
polymerization solution, and a weir installed on the liquid

level between the immersing region and the first driven roller.

35. The manufacturing method of solid electrolytic
capacitor of claim 2, wherein said negative electrode has a

plurality of negative electrodes disposed in the longitudinal

direction.

36. The manufacturing method of solid electrolytic
capacitor of claim 35, wherein each negative electrode of the
plurality of negative electrodes is disposed at a specified

interval, and the voltage applied to each negative electrode

is individually different.

37. The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said negative electrode is made

of at least one of stainless steel and nickel.

38. The manufacturing method of solid electrolytic
capacitor of claim 35, wherein said capacitor element
manufacturing apparatus includes first voltage applying means
installed at one side of*the polymerization tank and second

voltage applying means installed at other side, and each one
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of the first voltage applying means and second voltage applying

means applies a voltage to the conductive tape.

39. The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said capacitor element
manufacturing apparatus includes a first current feed roller
installed at one side of the polymerization tank, and the first
current feed roller has an action of adhering the conductive
tape to the core material, an action of pressing the conductive

tape to the core material, and an action of applying a voltage

to the conductive tape.

40. The manufacturing method of so0lid electrolytic
capacitor of claim 39, wherein said capacitor element
manufacturing apparatus includes a dust collecting squeegee
abutting against the outer circumference of the first current
feed roller, and the deposits adhering to fhe outer

circumference of the first current feed roller are removed by

saild dust collecting squeegee.

41. The manufacturing method of solid electrolytic
capacitor of claim 39, wherein said capacitor element
manufacturing apparatus includes a second driven roller
installed at the upstream side of the first current feed roller,

and the second driven roller has an outer circumference
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projecting in the outer circumferential direction in the center

line portion, and the core material is supplied in the direction

of the first current feed roller through said second driven

roller.

42. The manufacturing method of so0lid electrolytic
capacitor of claim 38, wherein said capacitor element
manufacturing apparatus has a reel installed at the upstream
side of the first current feed roller, the reel coils the
conductive tape in a laminated state through a separator, and
the separator is peeled from the conductive tape between the

reel and the first current feed roller.

43. The manufacturing method of solid electrolytic
capacitor of claim 42, wherein sald capacitor element
manufacturing apparatus has a second tension roller installed
between the reel and the first current feed roller, and the
second tension roller grips a laminated body of the conductive
tape and separator, and the separator is peeled from the

conductive tape at the downstream side of said second tension

roller.

44, The manufacturing method of solid electrolytic
capacitor of claim 43, wherein said capacitor element

manufacturing apparatus includes a position defining plate
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disposed at both sides of the second tension roller, and the

position defining plate defines the position of the conductive

tape.

45. The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said conductive tape is made of

at least one of stainless steel and nickel.

46. The manufacturing method of so0lid electrolytic
capacitor of claim 39, wherein said step of applying a voltage
includes a step of applying a volfage from the voltage
application terminal to the core material by setting the voltage
application terminal in contact with the anode lead-out portion
of the core material at the upstream side of the first current
feed roller, and the applied voltage is a voltage between the
energization voltage by the first current feed roller and the
energization voltage by the negative electrode, and is same or
higher than the voltage in the portion of the conductive tape

immersed in the polymerization solution.

47. The manufacturing method of so0lid electrolytic
capacitor of claim 46, wherein said formation £ilm of the core
material has an aluminum oxide £ilm, and the voltage application

terminal is made of stainless steel.
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48. The manufacturing method of so0lid electrolytic
capacitor of <claim 13, wherein said capacitor element
manufacturing apparatus includes a peeling roller installed
outside of the polymerization solution in the polymerization
tank at the downstream side of the first tension roller, and
said peeling roller peels off the conductive tape in the

orthogonal direction from the core material.

49. The manufacturing method of solid electrolytic
capacitor of <claim 48, wherein said capacitor element
manufacturing apparatus includes a crécking rollexr installed
in the running path of the conductive tape at the downstream
side of the peeling roller, and this cracking roller has a
smaller diameter than the peeling roller, and the cracking

roller bends the running path of the conductive tape in the

orthogonal direction.

50. The manufacturing method of solid electrolytic
capacitor of claim 49, wherein said running path of the
conductive tape between the peeling roller and the cracking

roller has a dry space of the polymerization £ilm formed on the

surface of the conductive tape.

51. The manufacturing method of so0lid electrolytic

capacitor of claim 49, wherein said capacitor element
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manufacturing apparatus includes a first peeling pawl installed

at the downstream side of the cracking roller, and the first

peeling pawl contacts with the surface of the conductive tape

bent by the cracking roller.

52. The manufacturing method of so0lid electrolytic
capacitor of <claim 51, wherein said capacitor element
manufacturing apparatus includes a second peeling pawl
installed at the downstream side of the first peeling pawl, and

said second peeling pawl contacts with the upper surface of the

conductive tape.

53. The manufacturing method of solid electrolytic
capacitor of claim 51, wherein said first peeling pawl has a

leading end branched into a plurality.

54. The manufacturing method of so0lid electrolytic
capacitor of claim 51, wherein said capacitor element
manufacturing apparatus includes a roller disposed at the lower

side of the conductive tape of the first peeling pawl.

55. The manufacturing method of so0lid electrolytic
capacitor of claim 51, wherein said capacitor element

manufacturing apparatus includes suction means installed on the

first peeling pawl.
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56. The manufacturing method of solid electrolytic
capacitor of <c¢laim 51, wherein said capacitor element
manufacturing apparatus includes a second current feed roller

installed at the downstream side of the first peeling pawl.

- 57. The manufacturing method of solid electrolytic
capacitor of claim 51, wherein said capacitor element
manufacturing apparatus includes a second current feed roller

as second voltage applying means installed at the downstream

slde of the second peeling pawl.

58. The manufacturing method of so0lid electrolytic
capacitor of claim 48, wherein said capacitor element
manufacturing apparatus includes a tension roller installed on
the running path of the conductive tape at the downstream side

of the peeling roller, and said tension roller pulls the

conductive tape.

59. The manufacturing method of so0lid electrolytic
capacitor of claim 48, wherein said capacitor -element
manufacturing apparatus includes a tension roller installed at

the downstream side of the second current feed roller.

60. The manufacturing method ‘of solid electrolytic
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capacitor of claim 59, wherein said capacitor element
manufacturing apparatus includes a take-up reel installed at
the downstream side of the tension roller, and said take-up reel

takes up the conductive tape.

61. ° The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said conductive substance has a

manganese dioxide layer.

62. The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said step of forming the
conductive substance includes a step of applying an aqueous
solution of manganese nitrate on the formation £ilm, and a step
of forming a manganese dioxide layer by pyrolysis of the applied

aqueous solution of manganese nitrate.

63. The manufacturing method of solid electrolytic
capacitor of claim 1, wherein said polymerization solution
contains at least one monomer selected from the group consisting
of pyrrole, thiophene, furan and their derivatives, and said
step of forming the polymerization f£film includes a step of for

polymerizing at least one monomer electrolytically.

64. The manufacturing method of solid electrolytic

capacitor of claim 1, wherein said polymerization solution is
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a mixed polymerization solution of a first polymerization
solution and a second polymerization solution £lowing out from

other side of the polymerization tank.

65. The manufacturing method of so0lid electrolytic
capacitor of claim 1, wherein said capacitor element
manufacturing apparatus includes a peeling roller disposed at
other end of the polymerization tank, and other device disposed
at the downstfeam side of said peeling roller, said peeling
roller peels off the conductive tape from the core material,
and said other device includes at least one selected from the
group consisting of cracking roller, peeling pawl, roller,

suction means, second current feed roller, tension roller, and

take-up reel.

66. A manufacturing apparatus of solid electrolytic
capacitor comprising:

a supplying device for supplying a core material having a
plurality of capacitor elements, each capacitor element of said
plurality of capacitor elements having an anode lead-out
portion and a cathode lead-out portion,

a formation £ilm forming device for forming a formation £ilm
on the surface of said core material,

a conductive substance forming device for installing a

conductive substance on said formation film,
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an adhering device for adhering the plurality of capacitor

elements having the conductive substance to a conductive tape,
a polymerization device for forming a conductive
polymerization film on the surface of the cathode lead-out
portion of the core material adhered to the conductive tape,
said polymerization device including a polymerization
solution and
a peeling device for peeling the conductive tape from the

core material forming the polymerization film.

67. The manufacturing apparatus"of s0lid electrolytic

capacitor of claim 66, wherein said core material has a band

shape.

68. The manufacturing apparatus of solid electrolytic

capacitor of claim 67, wherein said polymerization device has

a long shape.

69. The manufacturing apparatus of solid electrolytic
capacitor of claim 67, wherein said core material has a
plurality of capacitor elements projected and formed integrally
in the direction orthogonal to the longitudinal direction, in
the longitudinal direction of the band-shaped core material,
said anode lead-out portion is positioned at the root side of

the plurality of projected capacitor elements.
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70. The manufacturing apparatus of solid electrolytic
capacitor of claim 66, further comprising an insulating tape
adhering device for adhering a long insulating tape in the
central region in the longitudinal direction of the band-shaped
core material,

-wherein said insulating tape has a smoother surface than

said core material, and the conductive tape is adhered to the

insulating tape.

71. The manufacturing apparatus.of s0lid electrolytic
capacitor of claim 68, wherein said long-shaped polymerization
device has a plurality of long-éhaped polymerization tanks
installed in parallel, and said band-shaped core material
having the anode lead-out portion adhered to the conductive tape
is immersed in each polymerization solution in each long-shaped

polymerization tank of the plurality of long-shaped

polymerization tanks.

72. The manufacturing apparatus of solid electrolytic
capacitor of claim 68, wherein said polymerization solution
flows into the polymerization device f£from one end side of the
long-shaped polymerization tank, and £flows out of the
polymerization device from the other end side of the

polymerization tank.
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73. The manufacturing apparatus of solid electrolytic
capacitor of claim 68, wherein said core material to which the
conductive tape is adhered gets into the polymerization
solution from one end side of the long-shaped polymerization
device, and moves to go out of the polymerization solution from
other end side, and the polymerization solution flows into the
polymerization device from one end side of the long-shaped
polymerization device, and flows out of the polymerization tank
from the other end side of the polymerization device, and the
flow speed of the polymerization solution and the moving speed

of the core material are nearly the same.

74. The manufacturing apparatus of solid electrolytic
capacitor of claim 68, further comprising a £irst driven roller
installed at one side in the polymerization device, and a first
tension roller installed at other side in the polymerization
device,

wherein at least the lower part of the first driven roller
1s immersed in the polymerization solution, at least the lower
part of the first tension roller is immersed in the
polymerization solution, and the band-shaped core material to
which the conductive tape 1s adhered abuts against the lower
part of the first driven roller and the lower part of the first

tension roller, and is moved from one side to other side of the
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76. The manufacturing apparatus of solid electrolytic
capacitor of claim 74, wherein said polymerization solution
flows into the polymerization device from the upper direction
than the first driven roller at one side of the polymerization
device, and the polymerization device at one side has an
inclined bottom downward to the direction of installation of

the first driven roller.

77. The manufacturing apparatus of solid electrolytic
capacitor of claim 71, further comprising each first driven
roller installed at one side of each polymerization tank of the
plurality of polymerization tanks,

wherein one through-shaft penetrates the central shaft of

each first driven roller.

78. The manufacturing apparatus of solid electrolytic
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"79. The manufacturing apparatus of solid electrolytic

capacitor of claim 74, wherein said first tension roller has

a flat outer circumference, and the core material moves while

contacting with the flat outer circumference of the first

tension roller.

80. The manufacturing apparatus of solid electrolytic
capacitor of claim 68, wherein said polymerization device has
a spacer projecting into the polymerization solution so as to

separate from the upper surface of the polymerization solution.

81. The manufacturing apparatus of solid electrolytic
capacitor of claim 68, wherein said polymerization device has
a 1lid installed in the opening of the upper surface, and a spacer
installed at the lower side of the 1id, and at least a part of

said spacer is projecting into the polymerization solution.

82. The manufacturing apparatus of solid electrolytic

capacitor of claim 68, wherein said polymerization device has
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84. The manufacturing apparatus of solid electrolytic
capacitor of claim 68, wherein said polymerization device has
a plurality of negative electrodes disposed in the longitudinal

direction.

85. The manufacturing apparatus of solid electrolytic
capacitor of claim 84, wherein each negative electrode of the
plurality of negative electrodes is disposed at a specified
interval, and the voltage applied to each negative electrode

is individually different.

86. The manufacturing apparatus of solid electrolytic
capacitor of claim 84, wherein said plurality of negative

electrodes are made of at least one of stainless steel and
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has an action of adhering the conductive tape to the core
material, an action of pressing the conductive tape to the core

material, and an action of applying a voltage to the conductive

tape.

89. The manufactur.ing apparatus of solid electrolytic .
capacitor of claim 88, wherein sald polymerization device
includes a dust collecting squeegee abutting against the outer
circumference of the first current feed roller, and the deposits
adhering to the outer circumference of the first current feed

roller are removed by said dust collecting squeegee.
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wherein said reel coils the conductive tape in a laminated
state through a separator, and the separator is peeled from the
conductive tape between the reel and the first current feed

roller.

92. The manufacturing apparatus of solid electrolytic
capacifor of claim 91, further comprising a second tension
roller installed between the reel and the first current feed
roller, wherein said second tension roller grips a laminated
body of the conductive tape and separator,

wherein the separator is peeled from the conductive tape

at the downstream side of said second tension roller.
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93. The manufacturing apparatus of solid electrolytic
capacitor of claim 92, further comprising a position defining
plate disposed at both sides of the second tension roller,

wherein sald position defining plate defines the position
of the conductive tape.

94. The manufacturing apparatus of solid electrolytic
capacitor of claim 74, further comprising a peeling roller
installed outside of the polymerization solution in the
polymerization tank at the downstream side of the first tension
roller,

wherein said peeling roller peels off the conductive tape

in the orthogonal direction from the core material.

95. The manufacturing apparatus of solid electrolytic
capacitor of claim 94, further comprising a cracking roller
installed in the running path of the conductive tape at the
downstream side of the peeling roller,

wherein said cracking roller has a smaller diametexr than
the peeling roller, and the cracking_roller bends the running

path of the conductive tape in the orthogonal direction.

96. The manufacturing apparatus of solid electrolytic

capacitor of claim 95, further comprising a first peeling pawl
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installed at the downstream side of the cracking roller,

wherein said first peeling pawl contacts with the surface

of the conductive tape bent by the cracking roller.

97. The manufacturing apparatus of solid electrolytic
capaciltor of claim 96, further comprising a second current feed

roller as the second voltage applying means installed at the

downstream side of the second peeling pawl.

98. The manufacturing apparatus of solid electrolytic
capacitor of claim 94, further comprising a tension roller
installed on the running path of the conductive tape at the

downstream side of the peeling roller,

wherein said tension roller pulls the conductive tape.

99. The manufacturing apparatus of solid electrolytic
capacitor of claim 98, further comprising a take-up reel

installed at the downstream side of the tension roller,

wherein said take-up reel takes up the conductive tape.

100. The manufacturing apparatus of solid electrolytic
capacitor of claim 66, further comprising a peeling roller
disposed at other end of the polymerization tank, and other
device disposed at the downstream side of said peeling roller,

wherein said peeling roller peels off the conductive tape
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from the core material, and.said.other'device includes at least
one selected from the group consisting of cracking roller,

peeling pawl, roller, suctionmeans, second current feed roller,

tension roller, and take-up reel.



