16 January 2006 DESCRI PTI ON PRODUCTI ON METHOD FOR SOLI D EPEesise 36c
CAPACI TOR TECHNI CAL FI ELD The present invention relates to a nethod for
manuf acturing solid electrolytic capacitor for use in various kinds of
el ectronic apparatus. BACKGROUND ART As a result of downsizing and
sophi'stication in the performance of @&l ectronic apparatus, solid

el ectrolytic capacitors (hereinafter referred to as SEC), which being
el ectroni c conponents, are requested to be conpact yet having a |arger
capacitance, a |ower ESR (Equi vallRiB6CREPTEONResi st ance) and a | ower ESL
(Equi val ent Series Inductance). A technology for the |arger capacitance
and the lower ESR of SEC is disclosed in the USP 5,377,073 and the

Japanese Pa 7 i hi p- type
capaci t or w@??ﬁﬁg@ag\ﬁcapam tﬂ’(n)%{ $@ Qtﬂs\ﬂt"ﬁg‘@%ﬁmmﬁgﬁ@g@sﬁ a foil
or sintered substance of a valve action netal such as alum num tantal um
etc. is used for the electrode, and a dielectric layer is forned on the

- surface OFECHNIGALAFIEIGR| or the sintered substance and a solid
electrolytic | is formed .on t{:}g surface ther on fhe surfaf

solid el ect rol'@f\{ ¢ Presgt inventigm gelages tF‘a%‘/e‘Fle &or aranvipsiring soli are
provi ded ¢ ion and the
“el ectrode- P Be)rﬁceéa?aglajgfpﬁ s q%n@nrﬁé&g%%ldsgg%rl@gf&gg%gﬁ? %gtrutrsespectl ve
connection termnals, and a package is provided in a manner so that the
connection termnals are accessible fromoutside. A conventional finished
SEC i s t HBACKRBOAENIY ART When nounting a conventional SEC on the surface

of a circuit %éa radre:,-Lseulg BHaow s2199n6g %md sophistication in the performance of

electronic apparatus, solid electrolytic capacitors (hereinafter referred to as
SEC), which being electronic components, are requested to be compact yet
having a larger capacitance, a lower ESR (Equivalent Series Resistance) and a
lower ESL (Equivalent Series Inductance). A technology for the larger
capacitance and the lower ESR of SEC is disclosed in the USP 5,377,073 and
the Japanese Patent Laid-open No. H11-274002, which are related to a chip-

type capacitor with laminated capacitor elements. In conventional SECs, a

foil or sintered substance of a valve action metal such as aluminum, tantalum,
etc; is used for the electrode, and a dielectric layer is fermed on the surface of

- the metal foil or the sintered substance, and a solid electrolytic layer is formed
on the surface. Further on the surface of solid electrolytic layer, a collector
layer and an electrode layer are provided to complete a capacitor element.

- The electrode portion and the electrode layer of capacitor element.are

- connected to the respective connection terminals, and a package is provided in
a maﬁner so that the connection terminals are accessible from outside. A
conventional finished SEC is thus manufactured.

When mounting a conventional SEC on the surface of a circuit board



in the same way as sem conductor components, however, it A& W0he| p of
external- term nals. Under such a way of connection, the high frequency
characteristic can not avoid being influenced by not only the conduction
route to-the connection termnal fromthe el ectrode portion, electrode

| ayer, but also it is influenced by tBe wiring portion of circuit board.
As a result, the ESL goes up naking it difficult to inprove the high

descr | poot"h Rpf e i b e aR ERE borb B e R PERRTIF Biedn R BRKCE i i

can be cogieghfAdediniggls. M th sem conduct or conponents and inplenents a | ow
ESR and a |ow ESL offering a favorable high frequency characteristic.

DI SCLOSURE OF UHHet SMEINEI whly A canuiéatiprt, dha High dteqaemey tchatadteeispicaaant

i nvention, there is provided a nethod for manufacturing solid electrolytic
capaci t or netorymd demrg iHiuenceg dyonot only thergpnducengpute fothmeamecsion: he
surfaces of an first t

' foil, f ' h .hol t t ai
Speci 1 o ERAbRDROBY REtzpdep R Blsctrodsray o, Bug AT a Mtsrceti

covering . 4 ' .$ opposite to the one having said resist
filmand %ﬁ”ﬁ%@%%‘g‘??’?@%%ﬁ%ﬁ hol e of said alum num foil, roughening
the surface ofAsal fosllsiNiHRURBT.Ofdes! fp MRSk ARDItOMIMAEE Qo Saiptove @BleShigh! | m
used to be and renoved, form ng a dielectric |layer on the roughened
surface diregaéntyal dimiracteristicl , Thor pragert Seeontioh hmddgdssbs! ¢hé nabswé-d
insulation filmfilling said first through hole, formng a through hole

el ect r odedésaribed reklenmandminsgte ¢ifirea anethod dor smmfagiuaingobEdsevkichr ol yti c
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DISCLOSURE OF THE INVENTION
| According to a first aspect of the present invention, there is provided a
method for manufacturing solid electrolytic capacitor comprising the steps of;
forming a resist film on one of the surfaces of an aluminum foil, forming a
first through hole at a certain specific location of said aluminum foil, forming
an insulation film covering the other surface which 18 opposite to the one
'having said resist film ahd filling said first throuéh hole of said aluminurﬁ
foil, roughening the surface of said aluminum foil in the region where said
resist film used to be and removed, forming a dielectric layer on the
roughened surface of said aluminum foil, forming a second through hole in
- said insulation film filling said first through hole, forming a through hole
electrode in said second through hole and then forming a solid electrolytic
layer on the surface of said dielectric layer, forming a collector layer on the
surface of said solid electrolytic layer, forming an opening in said insulation
film, and forming a second connection terminal on exposed surface of said

through hole electrode.




16 JanUary 2006 3 According to a second aspect of the prd§datuarnd¥it i on,
there is provided a nethod for manufacturing solid electrolytic capacitor
conprising the steps of, formng a resist filmon one of the surfaces of
an alum numfoil, formng a first through hole at a certain specific

| ocation of said alumnum foil, form fAg an insulation filmcovering the
ot her surface which is opposite to the one having said resist film and
filling said first .through hole of said |l um num foil, rougheni ng the
surface of sai ACEFdHE I ForPoqil (HRBCFbgofie WERERE ARy ePBOHs  EFF itused t o
be and r eppy ' dnghaed dthFidet¥ el i EaaheRed il of
said alu nﬁ%do?ﬁ?g%%g{mﬁ)ﬁg g soz%(irtg lé%gg%(?rdo yf?@wt?caye on ?ﬁ)e Sl}rf ce of
sai d al uniheugbepoiof;, fofming agreaiss dlnt orlodet sfcthytsudfdcey f anoalunerswiféidce of
said dielectric layer and then form ng a second through hole _in said

i nsul at i oferpilngnaafisst Hueugbrhale ptaa cartedyisppeils lerataen of sait ad@pinumecond
t hrough hgl.e,. formng.a |l ect.or |ayer on t surface of.said solid

el ect rol yBi: Tt A gRarRS EBR P HE nen e R S PEE SR ORI ng
first 3a gopneshs Mhvies Thitbredbt BbindaRRFNIiRG sadd $irkP A SULIA hSREONaid
connection termnal on exposed surface of Said through hol e el ectrode.
BRI EF DES{IRhHTuGN faif, Foliglomiig NGEE firEacelof saiml phospeohifod i €he abgian SEC
manuf actured in gccordapnce w.th a first exegpl ary, enb(()idi ment of the
present | WOerR pid. resist hilm jugeqd torhesand aemaygd) farmngct diglecde Jayer KB i r st

enbodi nent . ; FlI £S. 8¢CrLO ectional nmagn f4 ed.view_ ofja how ng
the key o iesgeRel Fapfbod? sEE AR MR hRhpl % sBlid Wedtriiysl Vi ch
of ~al um ke Ql! thef s18%aRESE s AW uRGindm F6id! RrAfihfa Soli®slsttrolitidnags formed
in the first enbodinent.

-on the surface of said dielectric layer and then forming a second through hole

in said insulation film and then forming a through hole electrode in said -

second through hole, forming a collector layer on the surface of said solid

electrolytic layer, forming an opening in said insulation film, forming a first




FIG 5 is a cross sectional view of alumnumfoil of an S63anuEnReg a
state after a first through hole was forned in the first enbodinent. FIG 6
is a cross sectional view of alum numfoil of an SEC, showing a state
after an.insulation filmwas forned in the first enbodinent. FIG 7 is a
cross sectional view of alum numfoil 3 an SEC, showing a state after the
resist filmwas renoved in the first enbodinent. FIG 8 is a cross

sectional . vi ew.of und num foi l. _.of an SEC, a state after

i ol ect r i<onggtiPn BuTRRRcR Gid eodtBngn e TOUPI i  SepRg. frpction
enmbodi ne S&t*std f um foil of an SEC,
show ng gﬁergafg%eorg S%gcgslg?%cn rogﬁ# %(glle%m\%aé tgéﬂﬁé;d in the first

enbodiment. FIG 10 is a cross sectlonal view of an SEC, showing a state
after the _second through hole was filled with a conductive substance in

the firstBREGEJIEREMRIPTEO Off THHS QR&WHN@%ctional view of an SEC, showi ng
a state after ]ﬁ s?l.id el ectrglvxtlc (SJ f orned .on &he dielectric
layer in the fiiGtL i bearRAstveMiSE Gh AN G opoaNagnged 45 q6oriancss o
secti onal witheyWipdt fdnih Qg%ﬁﬂ)@d‘i‘ﬂeﬁt%fﬁi@p?és%ﬁhﬁver&iﬂd ector |ayer was
formed in the first enb ment IS a cross sectional view of an SEC
showi ng a st atFl(af2 ara arossepetiongl view dfermBEQ in theefifstrestbatiheditment . 5

FIG 14 is a Cl?ﬁ(is sectional vj ew of an SEC,. showing_a state after a first
connection t erfitha? ImasTest sacgiongl mgmfied viewsd e RC, showing she k¥ cross

secti Onalpo\ﬂtﬁn 1%fthenﬁr§F gmbora?meng a state after a

FIG. 4 is a cross sectional view of aluminum foil of an SEC, showing a
state after a resist film was formed in the first embodiment.

FIG. 5 is a cross sectional view of aluminum foil of an SEC, showing a
state after a first tﬁrough hole - was formed in the first embodiment.

FIG. 6 is a cross sectional view of aluminum foil of an SEC, showing a
state after an insulation film was formed in the first embodiment.

FIG. 7 is a cross sectional view of aluminum foil of an SEC, showing a
state after the resist film was removed in the first embodiment.

FIG. 8 is a cross sectional view of aluminum foil of an SEC, showing a
state after a dielectric layer was formed on the roughened surface in the first
embodiment. |

FIG. 9 is a cross sectional view of aluminum foil of an SEC, showing a
state after a second through hole was formed in the first embodiment.

| FIG. 10 is a cross sectional view of an SEC, showing a state after the
second through hole was filled with a conductive substance in the first
embodiment.

FIG. 11 is a cross sectional view of an SEC, showing a state after a
solid electrolytic layer was formed on the dielectric layer in the first

embodiment.




conpection bunp was formed in the first enbodi ment. FIG 1pdapuary2Q465ss
sectional view of an SEC, showi ng a state after a 10 solid electrolytic
layer was formed on a dielectric layer in a second exenplary enbodi nent.
FIG 17 i's a cross sectional view of alum numfoil of an SEC, showi ng a -
state after a second through hole was formed in the second enbodi ment. FIG
18 is a cross sectional view of an SEC, showing a state after a 15 second
t hrough hole was filled with a. conductive substance in. the second
enbodinment. FIG 19 is a cross sectional view of an SEC, showing a state
after a collectBIG] 33ds averosk aeoticnalnviehe of aa0®lHCe shodinEatstatd &te2G i s a
cross sectional view of an SEC, showing a state after an 20 opening was
formed in ¢dikctrrdaper ensddimedtin the Grsfémbsdanennss sectional view of an
SEC, showi ng a state after a first connection termnal was formed in the
second embodi menFIG BESTs Wioss ebttioiaR\idks Hn BEL Ishivivitlg alstate htehad f or
manuf acturing solid electrolytic capacitor (SEC) is described in

accor danceopiérihg exanfolraeyd ianthedinye ehtbodimehe. present invention, referring
to the draw ngs. The drawi ngs are ained to present the concepts, 16 January
2006 550t to expidhi 14 s ecerves decnsaloview of EAtBEHCehowing Reftate aftgr tao- FI G
2 and FIG 3, an alumnumfoil. 20 has been roughened in one of the
sur f aces, - first canfledi®c téxntinad yeis f8¥med ihaheditsbonibodimentighened surface of
the alum numfoil 20. Further on the. surface of dielectric |ayer 27, a
solid el ectrol ytFiG.| Byds a2&ossvseetional wolwssfiahi SECy showing a state after a

connection bump was formed in the first embodiment.
FIG. 16 is a cross sectional view of an SEC, showing a state after a
10  solid electrolytic layer was formed on a dielectric layer in a second exemplary
embodiment. |

FIG. 17 is a cross sectional view of aluminum foil of an SEC, showing a

““state after a second through hole was formed in the second embodiment,
FIG. 18 is a cross sectional view of an SEC, showing a state afier a‘
15 second through hole was filled with a conductive substance in the second |
embodiment.
FIG. 19 is a cross sectional view of an SEC, showing a state after a
collector layer was formed in the second embodiment.
| FIG. 20 is a cross sectional view of an SEC, showing a state after an
20 opening was formed in the second embodiment.
~ FIG. 21 is a cross sectional view of an SEC, showing a state after a

first connection terminal was formed in the second embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION
25 ' Method for maﬁufacturing s_olid electrolytic capacitor (SEC) is
, described in accordance with exemplary embodiments of the present invention,

referring to the drawings. The drawings are aimed to present the concepts,




el ectrode, is provided to be functioning as a capacitor il I8y A%G on with
the alumnumfoil 20. . The surface roughening of alumnumfoil 20 is
aimed to expand the surface area of electrode portion, thereby increasing
the static 10 capacitance of an SEC. Provided on the surface of the solid
el ectrolytic layer 29 is a collector |Igyer 30 for facilitating an easy:"

| ead-out of the electrode. The collector layer 30 is connected to a second
connection termnal 32 via through hole electrode 28. The through hol e '
electrode 28 is fornmed by filling a second through hole 15 36 with a
‘conduct i venefutssexhibit, pretisenlimeasionsde is el ectrically insulated by an
insulation film25 fromthe alumnumfoil 20. A first connection term nal
31 i s conne@mbodilreadtDwi t h the al uminum foil 20, while electrically

i nsulated fromthe second connection termnal 32 by insulation film 25.
The connection tRefrriagst@®@FKhd23andr FIGr &;i aledalR@nimespefoili 26| hasi hden
connection bunps 33 and 34 for the purpose of direct connection with a

~ sem conductangheoapdneone of b surfacés,rand aodielectiiodayer 27 ialfolnednd thee
second connection_ termnal 32 are disposed on a sanme plane; which

conf i gér attomghenkéssurfacpofsiliy alvmivemndai 20.seFucthetuonhothe eupface nof
direct- with an SEC. Thereby, 25 the connecting distance between the
conponent sdigkectdedaken|37, sheolidnddctrolysic lowuc2®) Whitlans sEbstartiallshannor e,

: by disposing the connection terminals in an 16 January 2006 6 arrangenment
as shown ielectrale, is papvideditorhe functihning a¢ archpacitor ancombimativaveithedheanong
each other; thereby, the generated nmagnetic fields nutually cancel .to a
reduced. ESHuntngm fail 20 o e faceovpughssing of wlwmahum foik20dedimeddescri be

expand the surface area of electrode portion, thereby increasing tﬁe static
10 capacitan_ce of an ?EC.
Provided on the surface of the solid electrolytic layer 29 is a collector
layer 30 for facilitating an easy lead-out of the electrode. The collector layer
80 is connected to a second connection terminal 32 via through hole electrode
- 28. The through hole electrode 28 is formed by filling a second through hole
15 36 with a conductive substance, which electrode is electrically insulated by an
 insulation film 25 from the aluﬁlinum foil 20.

A first connection terminal 31 is connected direct with the aluminum
foil 20, while electrically insulated from the second COnnection_ terminal 32 by
insulation ﬁlm 25. The connection terminals 31 and 32 are provided

20  respectively with connection bumps 33 and 34 for the purpose of direct
connection with a semiconductor component.

Thus the first cqnnectioﬁ terminal 31 and the second connection
terminal 32 are disposed on a same plane; which configuration makes .it
possible to connect a semiconductor component direct with an SEC. Thereby,

25  the connecting distance between the components is remarkably shortened to a
reduced ESR and ESL.

Furthermore, by disposing the connection terminals in an




5 manufacturing. process of an SEC. Referring to FIG 4, a6Jaa9asy2§46 m 23 is
formed on one of the surfaces of alumnumfoil. 20. A photo sensitive
resin or an adhesive organic film maybe wused for the resist film23. The
filmmay be fornmed easily through such nethods as an i mersion, a spin
coating, a screen printing, a filmatté&ching, a 10 sprayi ng. Whichever

nmet hod of the above can readily provide a resist film23 on one surface at
a high productivity. A photo sensitive resin is advantageous in that it is
easy to apply and cure; while an organic filmis advantageous in that it
cont ri but@sangemekt asheshomwandnaflGr i hgdiveeldens ofi the electyicGWTRNb AT ¢ can
be peeled off easily at a later 15 process step._ In the, %)ié step, .t he

al um num feviersezDaimengrenchdethews thergby,i thet ganeratpshmagnetisdields myaipllyi n Fi G
5. The first through hole 24 can be fornmed at any optional location with a
hi gh pr ectmicohtdy reducegl BELL east one of the nethods anong a | aser beam
machi ni ng, a punching nmethod, a drilling nmethod and an el egctri g di gcharge
20 machining. N&@s. dsthiowgh i1f shew erosansechionpht VISWst PFed 18 fies d on
the alumnumfoil 20 covering the surface opposite to the one having the
resists fimamufsctanng processpfiaeSEG.st t hrough hole. The naterial for
insulation film25 may be selected preferably anpng the % ou f an., epoxy .
resin, a polyi nkeferdsgitedflG. 4 astesistdilm 2343 formad am opeiof L"e§ﬁf¢g&‘?ﬁj‘)

phenol resin. These materials are superjor in the insulati property,

r esi st ancalvangaivms foil 80y eAtphate spRitive KRS aﬁg_ew 8 ;S’Egﬂ*‘.cqﬂﬁ‘r Fﬁ&ﬁ’ﬁnr e,
they stick fast to the alumnumfoil 20, 16 January_ 2006 7 _or the

el ect r odeusethéyr the resisy fHroP8et 'Rh@eﬁbl}rmééfeb%ﬁb’éipﬁﬁi QAR E}}l]ougg $4m

solvent,. acid, etc. used during the manufacturing process, ?#t t hey al so
pl ay methods as an immersion, a spin coating, a screen printing, a attaching,a

10 spraying. Whichever method of the above can readily provide a resist film 23
on one surface at a high productivity.
A photo sensitive resin is advantageous in that it is easy to apply and
“¢ure; while an organic film is advantageous in that it contnbutes to make the
manufacturing process simple, in addition, it can be peeled off easily at a later
15 process step. In the next step, the aluminum foil 20 is provided With a first
- through hole 24, as shown in FIG. 5. |
The first through hole 24 can be formed at any optional location with a |
~ high precision by using at least one of the methods among a laéer beam
machining, a punching method, a drilling method and an electric discharge
20 machining. |
Next, as shown in FIG. 6, an insulation film 25 is formed on the
| alumiﬁum foil 20 covering the surface opposite to the one having the resist
film 23 and filling the first through hole. The material for insulation film 25
may be selected preferaBly among the group of an epoxy resin, a polyimide
25  resin, a silicone resin, an acrylic -resin and a phenol resin. These materials
are superior in the insulating property, resistance against solvent and heat

withstanding property. - Furthermore, they stick fast to the aluminum foil 20,




the role of protecting an SEC from outside envi ronment s. HPHanyagg 290 i on
film25 nmay be fornmed by using at | east one of the nethods anbng an 5

i mmersion, a spin coating, a screen printing, a spraying and an '

el ect rodeposi ti on. Wi chever nethod can readily provide an insulation film
25 evenly on the surface of alum numfoid 20. Prior to formation of the
insulation film25, the first through hole 24 of alum numfoil 20 may be
chanfered around the edge. The chanfering is ainmed to get rid of burr that
10 m ght have emerged during formation of the first through hole 24, at the
sanme timeor the slectrods. t Thegaot onlg pbotepe the saffabd 8fhRithBiurh ifbin205frain t he
other surface of alumnumfoil 20, as a result it is effective to prevent
possi bl e sgulvént;iacid)i dtcngsdibtveing fheembhnGugaring ﬁ'oeé@?m@ﬁe?%lﬁﬂgldyhe
alum num foil 20. Wiile on the one surface of the alumnumfoil. 20, it

i nproves tiie rdie ehprotetngaPSRY fedmdbelstdd ehoiroaumta.’, Thbiiabulagion
effective to present possible short-circuiting between the solid

el ectrol ytfilin| 2y ahap %@ rforhbé Iy umsing mtf tdst @d ofshbhmetksdd tantdng an
above-descri bed effects, an SECis provided with stable characteristics

and t hé r einhmbirdibhy &S spinr euatngNext scrsens hpyinting, FhG spraylge 468 ab film
23 sticking on one of the 20 surfaces of alumnumfoil 20 is renoved by,
for exanpldectrodepaitign t Whickeverasethodr €D yeidilp prévide anlinealaticn shawn i n
FIG 8, the surface of alumnumfoil 20 is roughened by etching in a

regi on whe2i evbnly eni the stirfate 2T akaslinhon bleilafd. Peiweviod foranticn dfefhectric
| ayer 27 is forned on the roughened surface of 25 alum num foil 20. The

sur f-ace- r amghkatiory fétnc B5ngheefrsbatheongh dicld By of falumiauamidie, 20 meer deng it
an acidic solution and applying a certain specific voltage thereto, or
si mply i nmobasifeged troumdibheedge.c Thé chamferinbds fapedttb @t 2id6f bived geitr i C
| ayer may be conducted by, for exanple, an anodi c oxidation of the
10 might have emerged during formation of the first through hole 24, at the same
{ime it improves the lcovering property of insulation film 25 at the other
surface of aluminum foil 20, as a result it is effective to prevent possible
“short-circuiting between the through hole electrode 28 and the éiiiininum foil
20. While on the one surface of the aluminum foil 20, it improves the
15 covering property of dielectric layer 27, which is effective to present possible
short-circuiting between the solid electrolytic layer 29 and the aluminum foil
20. As the result of above-described effects, an SEC is provided with stable
characteristics and the reliability is improved.

Next, as shown in FIG. 7, the resist film 23 sticking on one of the

- 20 surfaces of aluminum foil 20 is removed by, for example, immersing it in a
| resist remover solution.

Then, as shown in FIG. 8§, ‘the surface of aluminum foil 20 is
rbughened by etching in a region where the resist film 23 used to be and
removed, and a 'dielecti'ic layer 27 is formed on the roughened surface of

25  aluminum foil 20. The surface-roughening etching may be conducted by, for
- example, immersing it an acidic solution and applying a certain specific

voltage thereto, or simply immersing it in an acidic solution. The formation




alum numfoil 20 in an aqueous sol ution of ammoni um adi pdfdagharatd®queous
solution of a mxture of boric acid and borax. FIG 9 shows a state where a
second through hole 36 was forned in the insulation film25 so that the 5
insulation film25, which layer is filling the first through hole ' 24, is
kept staying around the wall surface ofg first through holée 24. The second
through hole 36 can be fornmed at a high accuracy within the insul ation
filmfilling the first through hole, by using either one of the nethods
anong a | aser beam nmachining, a punching and a drilling. Then, a through
hol e el ectofaliele2&i¢ lykd niay be dotdudted biynfpr ehempds enanddio oglldtiveofhewi t h a
conductive adhesive substance and curing it, as shown in'" FIG 10. This
way of mamlbhatnhum fiil 2Qiin apr apiabasasoliiion ghamhoheiaheadipade o2 dneagidoys Then,
a solid electrolytic layer 29 is forned on the surface of dielectric |ayer
27, as shawoiution Bf @ mitturd fo€ beoic akidlact badaxt | FIGaPeshodBs & sthter whdrdy usi ng
at | east one anong 15 the group of. a conductive polynmer generated through
- a chem calsepahd rvhrough ilmbe F6 lwetseformy®] in thenoratatiorc filas 25y se chat ttheophene
using an oxidizing agent such as ferric sulfate, or through an

el ect r 8l ytinsuladiopmbiinz25,i ehicthdayert e fillingrithefifsoithr@fzh holendd; dedkept a

het erocyclic nononer solution and applied with a voltage therein;
manganese staymigrodfddhaavadi edriage b ftrstddoonpb holeg24rahe escond thratigh a
coated filmfornmed by applying a suspension of powdered conductive

pol yner ; - drode §6 waathedfoirinerh atf 0 highl abyurapp witlhig the insuladion fhh dilling thé
conductive polyner. The conductive polynmer which has been nade avail abl e

. through odsbfthravgh hbley dypusingssithermaye if thermethods dinensur lasee lofam
dielectric layer 27 after 25 the layer is provided with manganese di oxi de
on the sumhadeniig)e phookingr aod asdyitlavi.d€Ehdhean tlmodghthole eledtyody 28 is
honogeneously .and intensely. By using the above-described material and

pr ocedr e fomoed byl dilling udey s@@d@ through hole 36 with a conductive adhesive

substance and curing it, as shown in FIG. 10. This way of manufacturing can
provide a tin‘ough hole electrode 28 easily. Then, a solid electrolytic layer 29
" is formed on the surface of dielectric layer 27, as shown in FIG. 11.
The solid electrolytic layer 29 is formed by using at least one among
15 the group of a conductive polymer generated through a chemical
polymerization of heterocyclic monomer such as pyrrol, thiophene using an
oxidizing agent such és ferric sulfate, or through an electrolytic
polymerization where the aluminum foil 20 is immersed in a heterocyclic
monomer solution and applied with a voltage therein; manganese dioxide
20 - generated by heat-decomposing manganese nitrate; a coated film formed by
applyil_lg a suspension of powdered conductive polymer; and a coated film
- formed by applying an aqueous solution of conductive polymer.
The conductive polymer which has been made available through one of
the above processes may be formed on the surface of dielectric layer 27 after
25 the layer is provided with manganese dioxide on the surface.
The above process provides the conductive polymer homogeneously

and intensely. By using the above-described material and procedure, solid




electrolytic layer 29 can be provided even on the surfacel®pneaeRe ric

| ayer 27 that has been fornmed in the mcro etching pits generated as a
result of the roughening operation. Thus it contributes to a higher static

~capacitance of an SEC. Furthernore, in a case where the solid electrolytic
layer 29 is formed wusing an organic naierial, the layer is soft and

fl exi ble and can withstand possible darmage or breakage that m ght arise

during the manufacturing process. FIG 12 shows a state after a collector

| ayer 30 was formed on the surface of solid electrolytic layer 29. The

col | ector ¢lapblytit Jagef 20008 Y prdiddPbvéBndhel R flcetiftdiflociE]lR@P2g t he -
group of a suspension of carbon particle, a conductive adhesive substance

and a condgti Ngs Badri fornddd $n thEOBRES dtERMBV|§its lgRAeAiBASis/ 8 REQRYtthe
between the solid electrolytic |ayer 29, or a substantial electrode, and

the col | ecifigheait®f opérativn. ATRAPR Q@HirPuesd t@dhighbP StL2RY caph@idneR dfS
reduced and the high frequency characteristic is inproved. 15 FIG 13 shows

a state whgh §pam opening 37 was fornmed in the insulation film using a
|l aser beam machi ning or a grinding nethod, for providing a first

connecty on t er M Madthddmere, it eddtewhed {ias Sold eRictydlytieTdsrir 243 foFinede

nmet hods can formthe opening efficiently; which contributes to a higher

- product i vidging RifGordehis hautertals thé daydieiLseft fand flegidMeaid oan wethdtaal 20
31 was provided in the opening 37. e first connection termnal 31 is

provi ded- fpyssfbdei ddrhagé v Bregdkage €lodit ﬁﬁfghﬂ\/idﬁbeoﬂhﬁngceﬁﬂ%ﬁﬁhfacwﬂngs
connected with the alumnumfoil 20. Preferred process of formng the

first connaetéssn TIGNIZ¢hows hnthtidafiedBRdolieatordayef 30004k Erinysl aalthsi ve,
el ectroplating, electroless plating. 25 The application of a conductive

adhesi ve isurfbeast aeled Wledtfolyticrlagst XY, T volledtas Luyén GOPIsOfbradddvbiy
because of its easiness of application and
10 applying at least either one among the group of a suspension of carbon
particle, a conductive adhesive substance and a conductive paint. This
process improves the adhesive property hetween the solid electrolytic layer 29,
" or a substantial electrode, and the collector layer 30, or an apparent electrode;
thereby, the ESR is reduced and the high frequency characteristic is improved.
15 FIG. 13 shows a state where an opéning 37 was formed in the insulation film
using a laser beam machining or a grinding method, for providing a first
connection terminal 31 on the other surface of aluminum foil 20.
These methods can form the opening efficiently; which contributeé toa
higher productivity. FIG. 14 shows a state where a first connection terminal
- 20 . 31 was provided in the opening 37.
- The first connection ferniinal 31 is provided for facilitating a good
- contact with other component, and is connected with the aluminum foil 20.
Preferred process of forming the first connection terminal 31 includes
application of conductive adhesive, eiectroplating, electroless plating.
25 The application of a conductive adhesive is advanf:ageous in increasing
the manufacturing productivity, because of its easiness of application and

curing. In the case of electroplating and electroless plating, since it is




curing. In the case of electroplating and el ectrol ess phﬁﬁ%ﬁPm¥?ﬂcelt

16 January 2006 10 al ready covered with the insulation film 25 except the _
opening 37 and the exposed portion of through hole electrode 28, the first
connection termnals 31 can be provided altogether evenly with ease by
covering the exposed surface of througBOhol e el ectrode 28 and the whol e
reverse surface of collector layer 30 wwth an insulation tape or the |ike
item Depending on the needs of insuring a better connection with

iﬁ”lﬁi”gi‘;ta&sa%%ﬁﬁ@ 3%k ARGGRIOIOE. Blteco HEoPBhe pPerte BOsA Fhe,
Cerm nal - 3ebid HitESn dhie %Bafefé?m&”géééhnéaﬁ%éqﬁgng%?&%‘%néﬁg&%i'c?.”on
rover se Zﬁ%g@%a?%ﬁ{%&%?ﬁ@ra%@ﬁw 354 hECabtVeE B errased SUFERPE: | on
bunp 35 anfAEpus ﬁ%”%sq'%'n&@q 28,5l s hola, oo sur et sellector HERE Hhe
T G A e 0 RS e P
respectively, which were ill trat ed in FIG 14. A second connection bunp

may be for?rehe‘iﬁ?lf é’é’fmeﬁif‘?% ¥ ﬁ@mﬂ??éldé’é’t:‘lfn&‘)@ﬁ}ﬂ’i’@éﬁ &n seeand gamneptions; nce
- t-he connecjion t nal are d on a pl a e it Cﬁ&é ? connect ed
direct w ¢ frRiaahs E@ﬁa  exXpoge tSH€f3 ¢lecstrdeet hod
f f g d S a WESR anwE offers an
SEC of - sup®® bg SRS %@%gir@?mé%@e?@m? * Ronetiui Whes Ao ¢

ho a state ere a ol jd el ectrolyt | ayer 29.was forned aon :
chove o ot BPutBiRRuRS, keSSl et oyt e

10  second connection terminals 32 can be formed altogether by simply covering

the entire reverse surface of collector layer 30 with the above-described
insulation tape or the like item. FIG. 15 shows a state where a first
"""’fi‘:bnﬁection“bﬁmp“'3'3 and a second connection bump 34, which are made of at™
least one among the group of solder, gold, tin and silver, were provided on the
15 first connection terminal 31 and the second connection terminal 32,
- respectively, which were illustrated in FIG. 14. A second connection bump
may be formed direct, eliminating the second connection terminal 32.
Since the connection terminals are disposed on a same plane, it can be
connected direct wi_th a semiconductor component. Thus the above-described
- 20 . method of manufacture readily implements a low ESR and a‘low ESL, and
offers an SEC of superior high frequency characteristics.
(Embodiment 2)
FIG. 16 shows a state where a solid electrolytic layer 29 was formed on
the surface of dielectric layer 27, which had been formed on the roughened
25 surface of aluminum foil 20 as illustrated in FIG. 8 in the embodiment 1.
| The solid electrolytic layer 29 is formed through the same process as

in the embodiment 1. ;_‘.The point of difference from the embodiment 1 is that




25 surface of alumnumfoil 20 as illustrated in FIG 8 il§Jemmred¥di nent
1. 'The solid electrolyti.-c layer 29 is forned through the same process as
in the enmbodinent 1. . The point of difference fromthe enbodinent 1 is
that 16 January 2006 11 in the present enbodi ment 2 no through hole
electrode 28 is yet provided at the prgsent stage; this arrangenent has:
the foll owi ng advantage. Since the through hole electrode 28 is forned of
a conductive adhesive substance, it can be ill-affected by solvent, etc.
used for formng the solid electrolytic layer 29; 5 viz. the through hole

el ect r ode jfFithbtpreeéntse@bbdiment 2drdthrough! ladle dlaftfodeR8 imyetaprayidéd at
selecting materials for the conductive adhesive substance would eventually

be 1i ni t eghe owBsie staps; this arpmifeacéntr hag the foltmving abwartagen c Sice ithe he
present -enbodiment 2 where the solid electrolytic layer 29 is provided
first andthffipiaholkelédtrode B8 e Ferneddeof 4 eoed 2@ivesadiesiezisubdience, it can
above-descri bed influence by solvent, etc. does not need to be taken into
~account . Taelleifisdted thyesoloah) oté. uesedaoh dsimimgs thys salit electrolytic taslee A%d from
anong .a wi der range of candidate materials. Then,' as shown in FIG 17, a

secondst hixghelibkeugbhbk dlectrede mightigétsweolldearoded irflaked off.punchi ng

met hod, a drilling nmethod, or an electric .15 discharge machining, etc. The
second through 99| ea3fange fofl keldctingh neaterialsiufori viee actimekictize sdbhesidiace, as
shown in FIG 18, and then it is cured to provide a through hole electrode
28. FI G  }9bshtows woudtdaivenidsdleba linnitédct or | ayer 30 was forned on the

surface of solid electrolytic layer 29. The point of difference fromthat
-of the 20 enbodgvesierlirsti@wmannfdet@inginethadriatacebrdance vath bhepygsensd| e
electrode 28 in FIG 12 is connected with solid electrolytic |layer 29, the
t hr ough hehth@liarit @eherBtHesdidzledifolyticdapecid ésjpmﬁdvefi/ Grstrand theneat or
| ayer 30 besides the solid
10 - through hole elect}'ode 28 is formed, the above-described influence by solvent,
letc. does not need to be taken into account. Therefore, the conductive
adhesive substance can be selected from among a wider range of candidate
“materials. Then, as shown in FIG. 17, a second through hole 36 is formed by
a laser beam machining, a punching method, a drilling method, or an electric
15 discharge machining, etc. The second through hole 36 is filled with a
" conductive adhesive substance, as shown in FIG. 18, and then it is cured to
provide a through hole electrode 28. |
FIG. 19 shows a state where a collector layer 30 was formed on the
surface of solid electrolytic layer 29. The point of difference from that of the
90 - embodiment 1 shown in FIG. 12 is that while the through hole electrode 28 in
FIG. 12 is connected with solid electrolytic layer 29, the through hole electrode
28 in FIG. 19 is connected also to the collector layer 30 rbesides the solid
electrolytic layer 29.
Thus the ESR is' further reduced, and the high frequency
25 - characteristic is improffed. And then, an opening 37 is formed as shown in

'FIGs. 20 and 21 by the same process as in the embodiment 1, and a first

connection terminal 31 is provided in the opening 37 to obtain an SEC.




electrolytic layer 29. Thus the ESR is further reduced, afd2P¥e AP%h
frequency 25 characteristic is inproved. And then, an opening 37 is fornmed
as shown in FIGs. 20 and 21 by the sanme process as in the enbodi nent 1,
and a first connection termnal 31 is provided in the opening 37 to obtain
an SEC. 16 January 2006 12 A feature poldt of the manufacturing nmethod in
accordance with the. present invention is that it uses an al um num f oi
before etching as the starting material. It has follow ng advantages:

After the first through hol e 4 having been forped.in the al um num foi

20, in a step fdkfeadiseipeint ﬁ’ét & agturin mathod Anjagcardapen gvish thae
surface of the alumnumfoil, an acidic. solution or an al kaline solution
my be usduesendsinnantiydsithasdityases, ansatureinune dpdt befere, eiehingnas rhe
present method of manufacture. |f an acjdic solution or  an aIkaI

sol ution istarfaeg majeriadnolh bas followingiagdvantagasy 3 Afferthe fixst \th%q‘@haﬂo e

al um numfoil 20 already haV|n a roughened surface is epnployed . as the 10
starting rid bavig been fapned % um@ym\f@la‘a%éntaqé apoles HemeyIng thice of
al um num foi] 20, besides the resist film23 sta on one, surface, The

di ssol Ped resst &dm 38 vehichiin shaying omeye suskace of & @mr&ilatf@é apaacidic

capaci tance_of an SEC _In, the nanufacturlng nethod of the present

i nvent i-on,soluiey eF an alkaline solufippgnpx %pwde@eaﬁ@émgﬁwr yent, a|the 23

formed on one surface, of, al um num foil r enov re can be no
such wor r yregist aemerenitthaprasentmarbod 0£mralfaétgar§t ffgﬂn&)%@ﬂl“c uﬁen§é| ect ed

fromanmong a wider range of candidate materials. Furthernore, in a case
wher e t he aramkiedine solwdon ds uerdifariremqving she sesish ﬁﬁﬁé’@ 1) 3 fREHEFRARNt
embod, mantaltzumgu&lo c?lij CﬁZtOI \z/l]e.reaggeﬁzluynengsg br%h%ﬂgreled surface is employed as the
10  starting material, the solution may dissolve also the roughe,ned surface of
- aluminum foil 20, besides the resist film 23 staying on one surface. The
dissolved surface of aluminum foil may lead to a deteriorated static
‘capacitance of an SEC.
In the manufactunng method of the present invention, however, the
- 16 etchmg is apphed after the resist film 23 formed on one surface of aluminum
foil 20 is removed. So, there can be no such worry as described in the above,
and a resist remover can be selected from among a wider range of candidate
‘materials.
Furthermore, in a case where the manufacturing is conducted in
20 accordance with the present embodiment 2; a conductive adhesive substance
may be selected from among a wider range of candidate materials.
Thus the present invention offers a wide range of freedom in the
.process designing, making the manufacturing of SEC easy. The SEC
| manufactured in accordance with the present invention provides following
25 advantagés: Since the first connection terminal and the second connection

‘terminal are disposed on a same plane, it can be connected direct with a

_semiconduétor component as the source of power supply, and it has a superior




may be selected fromanong a w der range of candi date rratlérjﬁlé%aﬁzeﬂ%s t he
present invention offers a wide range of freedomin the process

desi gni ng, neking the manufacturing of SEC easy. The SEC nmanufactured in
accordance with the present invention provides following 25 advant ages:

-Since the first connection term nal andig he second connection termnal are

di sposed on a sanme plane, it can be connected direct with a seni conductor
conponent . as the source of power supply, and it has a superior 16 January
2006 13 5 high frequency characteristic either. Furthernore, since the

- di el ect ri chightfs¢aaeyfowamectenistizreidreyani c material is rich.in flexibility,
it can be nounted even on a circuit or a substrate which is exposed to a
bendi ng .stress. Himghaomotd, nginoe ihec ldigdectric sitbstamee aforsaeds bf atre organic:
substantially inpossible. Still further, it can be buried in such a

substr at e matdrishiseichiinBexihditgHC8andicanaunted aien aatcinchittdransulstrate
downsi zi ng of apparatus. | NDUSTRI AL APPLI CABI LITY 10 As described in the
above, t hewhiohssnexpiasedribi obending strassii dbhe angmtirg ofirsrelioancincuitest gni ng
the process. Consequently, the SECs can be nmanufactured with ease at a

hi gh pbecisibstrdte wels sulistamizaly mapbasible. t r&:ﬂhﬁnmhenutjcambe batieddnauchhe
“present invention inplenents a high productivity in the manufacturing
oper at i on.a Ewbstiate pwibhi dase.a ﬁ‘h.usathe SHECsy ahakei @ ¢dlm1nndmmn'rbut1cnﬁ tdanuary

2006 14 What is clained is :
. downsizing of apparatus.

INDUSTRIAL APPLICABILITY
10 | As describ_ed in the above, the present invention offers a wide range of
freedom in designing the process. Consequently, the SECs can be
manufactured with ease at a high precision level. At the same time, the
~ maanufacturing method of the presént invention implements a high
productivity in the manufacturing operation. Thus it provides a certain

15 value in the industry.




1. A nmethod for manufacturing solid electrolytic capaci t di6 JaBwasy 280tg t he
steps of - formng a resist filmon one of the surfaces of an alum numfoil,
formng a first through hole at a certain specific |ocation of said

alum num-foil, formng an insulation filmcovering the other 'surface which
is opposite to the one having said resjgt filmand filling said first
t hrough hole of said alumnumfoil, 10 roughening the surface of said
alumnumfoil in the region where said resist filmused to be and renoved,

forming a dielectric |ayer on the roughened surface of said alum numfoil,

form ng a Waaekscllweddd: hole in said insulation filmfilling said first
15 through hole, formng a through hole electrode in said second through

hol e. and thdan A fiethod for seinudacthetiy edlid blecheic capddiersonipadsngftheai d
dielectric layer, formng a collector layer on the surface of said solid
el ectrol ytgtepd afyer, formng an opening in said insulation film 20 formng
a first connection termnal at said opening, and form ng a second
connecti on ter mfg@hina essiet Atin s drecef thie safatestofihaugbntiahe fikct rode. 2.

A-nmethod for manufacturing solid electrolytic capacitor conprising the
steps gf ; 25 fderhiig a fiest shrdidhmbole aitea ofertdia spudific decatiomrofagaidi num
foil, formng a first through hole at a certain specific location of said
al um num fgiximindf fHakuary 2006 '
forming an insulation film covering the other surface which is opﬁosite
to the one having said resist film and filling said first through hole of said
~ aluminum foil, |
10 roughening the surface of said aluminum foil in the region where said
resist film used to be and removed,
forming a dielectric layer on the roughened surface of said aluminum
- foil,
forming a second through hole in said insulation film filling said first
15  through hole,
forming a through hole electrode in said second through hole and then
forming a solid electrolytic layer on the surface of said dielectric layer, |
forming a collector layer on the surface of said solid electrolytic layer,
forming an opening in said insulation film,
20 forming a first connection terminal at said opening, and
- forming a second connection terminal on exposed surface of said
~ through hole electrode.
2. A method for manufacturing solid electrolytic capacitor comprising the
steps of ;
25 ' forming a resist film on one of the_surfaces of an aluminum foil,

forming a first through hole at a certain specific location of said

aluminum foil,




15 forming an insulation filmcovering the other surface MhiRE#rY 20¥pposite

to'the one having said resist filmand filling said first through hole of
said alumnumfoil, roughening the surface of said alum numfoil in the
region where said 5 resist filmused to be and renoved, formng a
dielectric |ayer on said roughened surf@gce of said alumnumfoil, formng a

solid electrolytic layer on the surface of said dielectric |ayer and then
form ng a second through hole in said insulation filmand then 10 form ng
a through hole electrode in said second through hole, formng a collector

| ayer on the suféasmeoin dedulasiohifilneteering theicthtayerface fich rooppestpeni ng
insaid insulation film formng a first connection termnal at said

openi ng, apcttHeosd hevings eardnebsistfibataah filkngrisaid fiost ehomophdheler fasaidof
said 15 -through hol e el ectrode. 3. The nethod for manufacturing solid

el ectrol ytdlanfiapacfoilpr recited in claiml or claim2, wherein said first
through hole is formed by using at | east one of the nethods anong a |aser

beam machi ni ng, reuphewtihigrihensirfiogd, ofsaid uldmirgundoildo thadegion ®bexd sxitr i c
di scharge machi ning. 4. The nmethod for manufacturing solid electrolytic

capaC| sor r@gﬁgtmﬂl uded ol and removkd) m 2, wherein said second through hol e
Is fornmed by using at |east one of the met hods anbng a | aser beam

~ machi ning, a purfehhiig adidlectrividyar dnisaid nengh2hedenirbate & saithelumithod for
manuf acturing solid electrolytic capacitor recited in
- foll,
forming a solid electrolytic layer on the surface of said dielectric layer -
.and then forming a second through hole in said insulation film and then
10 forminga through hole electrode in said second through hole,
forming a collector layer on the surface of said solid electrolytic layer,
forming an opening in said insulation film, o
“forming a first connection términal at said opening, and
forming a second connection terminal on exposed surface. of said
15 through hole electrode.
| 3. The method for manufacturing solid electrolytic capacitor recited in B
elaim 1 or claim 2, wherein
said first through hole is formed by using at least one of the methods
‘among a laser beam machining, a punching method, a drilling method and an
20  electric discharge machining.
4. The method for manufactering solid electrolytic capacitor recited in
claim 1 or claim 2, wherein
said second through hole is formed by using at least one of the
' methods among a laser beam machining, a punching method and a drilling
25 method.

5. The method for manufacturing solid electrolytic capacitor recited in-

claim 1 or claim 2, Whe;ein




claim1 or claim2, wherein 16 said resist filmis fornedoilamwged®sion to
an ‘edge -chanfering on said first through hole. 6. The nethod for

manuf acturing solid electrolytic capacitor recited in claim1 or claim2,
wherein 5 said insulation filmis formed of at | east one anbng an epoxy
resin, a polyimde resin, a silicone rggin, an acrylic resin and a phenol
resin. 7. The nmethod for manufacturing solid electrolytic capacitor recited
in- claiml or claim?2, wherein said insulation filmis fornmed by using at

| east one net hod anong an 10 i nmersion process, a spin coating, a screen
‘printing nethod,saAd $pEiaY fioedsmaddnaiuceésidd eslanasigei damBrinkhen sridhod
for manufacturing solid electrolytic capacitor recited in claiml or claim
2, wherei nfigithré@sh Bblef i I mis at | east one among a photo sensitive resin
and an 15 adhesive organic film 9. The nethod for manufacturing solid

el ectrol yti .. Thwaséthed foRCiaa@ifadturitlgalid déctedlgtian ipasiteor eferitediith
resist filmis forned by using at |east one nethod anong an i mmersion

- process, aclaiihl ¢OdhimM®, whersfif een printing nethod, a fil m-attaching 20
nmet hod, a spray process and an el ectrodeposition. 10. The nethod for

manuf agg uri ng saldid iebWatioal Min ¢ faRdnl bPAt Tt bad dolong haigpokyaesinl, ai m 2,
wherein said through hole electrode is forned by filling a conductive

adhesi ve - gilpEhilcoRsii)G éilieone vésingan herylfe rebin 4hd anplidiad résin. manuf act uri ng
solid electrolytic capacitor recited in
' 7. The method for manufacturing solid electrolytic capacitor recited in
claim 1 or claim 2, wherein
said insulation film is formed by using at least one method among an
10 immersion process, a spin coating, a screen printing method, a spray process
é.nd an electrodeposition.
8. The method for manufacturing solid electrolytic capacitor recited in
" claim 1 or claim 2, wherein
said resist film is at least one among a photo sensitive resin and an
15 = adhesive organic film.
9. The method for manufacturing solid electrolytic. capacitor recited in
¢1aim 1 or claim 2, wherein
said resist film is formed by using at least one method amohg an
immersion process, a spin coating, a screen printing method, a film attaching
20 method, a spray process and an electrodeposition.
10. - The method for manufacturing solid electrolytic capacitor recited in
claim 1 or claim 2, wherein |
said through hole electrode is formed by filling a conductive adhesive
substance and then curing it.
| 25 11. The method for manufacturing solid eIectrolﬁic capacitor recited in
_ claim 1 or claim 2, wherein

the material fogming said first and said second connection terminals is




‘claim1 or claim2, wherein the material forming said firktJaaway 2P second
connection ternmnals is 16 January 2006 .17 a conductive adhesive
substance. 12. The nethod for manufacturing solid electrolytic capacitor
recited in claiml or claim?2, wherein said first and said second
connection termnals are fornmed by using at 5 | east one nethod anong an

el ectroplating and an el ectroless plating. 13. The nmethod for manufacturing
solid electrolytic capacitor recited in claim1 or claim2, wherein the
material constituting said solid electrolytic layer is a conposite

cont ai ni-ng enduetive adhesivatsabistdncanong a n-el ectron conj ugat ed pol yner and
a 10 conducting polyner other than that. 14. The nethod for manufacturing
solid el ecfl@ol iiecmedhat ifoomarefackaring salidaiehactrdytic lcapasitor weeited dnsai d
solid electrolytic layer is formed by using at |east one of the nethods
anong a clebaine dlormidipnBy whetdion where a heterocyclic nmononer is 15

pol ynmerized with an oxidizing agent, an electrolytic polynerization where a
“heterocyclic morsaithﬁrsitsaqﬂﬁgigesecmuﬂcdnyneaqbiﬂryﬁemgliaalsdneefgemeéﬂpyapﬁ@ng @At i on
of a suspension of conducting polyner particles, an application of an
aqueous dedsitinermethatbmiong iameplpciirgplatinghaind antdectndleseplatisi ti on of
manganese -nitrate. 20 15. The nethod for manufacturing solid electrolytic
capaci t or A8ci {he methed fomnannfachating 2solich elastrolytac ¢apatitor sewtad dnyitic

| ayer is formed by using at | east one of the nethods anong a chemi cal

pol yner i zalaion lwnelammBgharsdn di oxide is

the material constituting said solid .electrolytic layer is a composite
containing at least one material a#long a w-electron conjugated polymer and a
- 10  conducting polymer other than that.
| 14. The method for manufacturing solid electrolytic capacitor recited in
claim 1 or claim 2, wherein

said solid electrolytic layer is formed by using at least one of -t’hé

methods among a chemical polymerization where a heterocyclic monomer is
15 polymerized with an oxidizing agent, an electrolytic polymerizati_on where a

heterocyclic monomer is polymerized by applying a voltage, an application ofa

- suspension of conducting polymer particles, an application of an aqueous
solution of conducting polymer and a thermal decomposition of manganese
nitrate. | ‘

20 15. The method for manufacturing solid electrolytic capacitor recited in
claim 1 or claim 2, wherein
| said solid electrolytic layer is formed by using at least one of the
methods among a chemical polymerization where manganese dioxide is
generated by thermal decomposiﬁon of rﬁanganese nitrate and then
95 polymerizing a heterocyclic monomer using an oxidizing agent, an electrolytic
: .polymerization where a heterocyclic monomer is Iiolymerized by applying a

voltage, an application of a suspénsion of conducting polymer particles and an



generated by thermal deconposition of nmanganese nitrate akftiappsy 298
pol.ynmeri zing a heterocyclic nonomer using an oxidizing agent, an

el ectrolytic polynerization where a heterocycllc mononmer is pol ymeri zed by
applying a voltage, an application of a suspension of conducting pol yner
particles and an 16 January 2006 18 applgcati on of an aqueous sol ution of
conducting polyner. 16. The nethod for manufacturing solid electrolytic
capacitor.recited in claim1l or claim2, wherein said opening is forned by
using at least one of the nmethods anmong a |aser beam machining and ‘a

gri ndi ng nepplachtictvof Jihaquedinnsbliitiondicohdutting pglysaén. d el ectrol ytic
capacitor L recited in claiml1l or claim2, wherein the material of said
col | ector |¥erThe methodafdr oreufhcturingresphdi elestrobytizn gapacites pegeitednim f
carbon particles, a conductive adhesive substance and 10 a conducti ng

pai nt. 15 ¢@ai@4l or claim 2, wherein

said opening is formed by using at least one of the methods among a
5 laser beafn machining and a grinding method.
17. The method for manufacturing solid electrolytic capacitor recited in
I. ~ claim 1 or claim 2, wherein
the material of said collector layer is at least one of the materials
' among a suspension of carbon particles, a conductive adhesive substance and

10 a conducting paint.
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