16 January 2006 i DESCRI PTI ON PRODUCTI ON METHOD FOR sOLIL8 JEmEar#oyT ¢
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
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or sintered substance of a valve action nmetal such as alum num tantalum
etc. is used for the electrode, and a dielectric layer is forned on the

- surface ofECHNIGALATEIGD| or the sintered substance and a solid

vt i is forned .on t surface t.her on the surfa

el ectrolytic | {;g
solid el ect rol'@f\{ ¢ Presgt inventigm gelages tF‘a%‘/e‘Fle 80r arany Bﬂﬂ’lm%;ﬁé‘f are
~provided ¢ P Qfﬁ’ ceéa?agltﬁfi?cﬁcﬁé Gh x?zlr?&?s”ﬁmdsm%leeétf&%&% %gﬁaﬁs&ruts' on and the

el ectrode acl SV emen are connec e respective
connecti on ternlnals, 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 a)r}u(a s2199n6g and 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
ecmmwﬁmﬂwm@mmmmm@mmmmMMamﬂam&@MHMM®Mn
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




2 in the same way as seniconductor conmponents, however, ifJABEE52000e hel p
of external termnals. 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
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can be cogieghfAdediniggls. M th sem conduct or conponents and inplenents a | ow

ESR and a |ow ESL offering a favorable high frequency characteristic.
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i nvention, there is provided a nethod for manufacturing solid electrolytic

capaci t or netorymd demrg iHiuenceg dyonot only thergpnducengpute fothmeamecsion: he
first t
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covering ﬁ@ﬁ”%@?gfﬁéé?@{%%a@ opposite to the one having said resist

filmand I'ng rough hole 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 odedasaribed prefdenm andrimsgie ¢iftrea anethod dor mamvifaguaingobs evkichr ol yti ¢
| ayer on the surface of. said. dielectrjc |ayer, formng.a collector |ayer on
t he su_rf%%aeorg%ﬁce?cﬁémf @}@@@F&F%d\@t% P?lf%}tﬁiﬂﬁ'g_ ipIEPSAE P sai d
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surface of sal

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.




through hol e el ectrode. 16 January 2006 3 According to a l8dagky FWect of
the present invention, there is provided a nethod for manufacturing solid
el ectrolytic capacitor conprising the steps of, formng a resist filmon
one of the surfaces of an alumnumfoil, formng a first through hole at a
certain specific location of said alumdnum foil, form ng an insulation
filmcovering the other surface which is opposite to the one having said

resist filman fillin%said first throu hﬁole of tsajd | um gum foi |,
r ougheni ng t he\SqF g 181 asé?‘&f’néf@rﬁpﬁﬁ% ofthe j FrESRBL MYRBROTWHAELS s%i d

resist fi : t f l i o : id
L onghened CPEL o BeRd A MARANEG i) B0 eRoBl L bhndrild/ @imHloir?!

| ayer on tHeesteps bcerming ai@shlt dith umonei of, thkauitfaigs af 2@l aldneinest falyt i c
| ayer on the surface of said dielectric |layer and then form ng a second
t hrough hermingm Ssstothueughdheleratt o cartam spheifictlogaiion of sert slgrinene

el ectrode,i.n said secon hropgh hole, formmng a cellecior |ayer on the
Surface. il g 75 SRANbERORHE % Be Berafi Ryt icecRbiy YirestEs
insul ati o fid Bhe iR HIaRl bédisl i8R £O0TIRhERIA §0r8E MBloih B8icdoPBEA NI,
and form ng a second connection termnal on exposed surface of said
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perspective view of an SEC manufagctured in accQrdance w.th a first
exenpl ar ngﬁ%aﬁuﬁielfﬁm%ftﬁph@%ﬁi égzrﬂ ap \rémqua,. ?qrmangza daelgctaicologes @8t i onal

rmgni 11 e R ighebiE suafite, SERRH Ahinwh' i, Tobihife o RAACAELOERBE o,
FIG 4 i Sagef bAStheSARTARNG saitlofudtindnt! Tl Uk idhl a0folal eRfrolplio Mg a
_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 hoxle, forming a collector layer on the surface of said solid

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




state after a resist filmwas formed in the first embodi nédanuagy 2065 js 5
cross sectional view of alumnumfoil of an SEC, showng a state after a
first through hole was forned in the first enbodinent. FIG 6 is a cross
sectional view of alumnumfoil of an SEC, showing a state after an
insulation filmwas fornmed in the firsia enbodinent. FIG 7 is a cross
sectional view of alumnumfoil of an SEC, showng a state after the

resist filmwas repoved in the.first .enbodi t..FIG 8 is.a cros
ot | onal CUmBcaR TRARRAlNaE GPid (TDAHRBATd TOWPIE B Scand eiAetign

di el ectrig, L ANEN o8 k M8 n the first

enbodi ment. Bl G 9 ?géédcﬁgg%%s%ct |%na | ew%télié ﬁgnqénum foil of an SEC,
showi ng a state after a second through hole was forned in the first
enbodi nment . cross sectional view of an SEC, showi ng a state

after theBREEEdﬂESQ&IBﬂ‘QQMQ%T%DMWJN%th a conductive substance in

the first e s.ac tional. vi ew,of an C, show ng
L otate aftor HOCEH R eeBnerbivgrvtv b RR SHE REAGrtoRe A Alerie
layer in yhe 4 hitglexe ﬁgglat«igr GhilloditheAf of AU ProeRP A child® 12 TS @ cross
sectional view of an showi ng a state after a collector |ayer was
formed i n the FIG.<2 1searbodis meationd Gewld arsSECCirods: St tanolnalimengw of an SEC

showi ng a st at fter an openjng. was roed in the first enbod| 5
FIG 14 is a cﬁ?@sg Fod (refareciioad] maaﬁﬁsé@m‘mf\mﬁ ES, shgwangthe e& first

connect i %IE%H mqg%l ﬁl\%%mq) %genf' the first enbodi nment.

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.




FIG 15 is a cross sectional view of an SEC, showing a stlQanugry 2906,
connect i on bump was formed in the first embodinent. FIG 16 is a cross .
sectional view of an SEC, showing a state after a 10 solid electrolytic

| ayer was forned on a dielectric layer in a second exenplary enbodi nent.-
FIG ‘17 is a cross sectional view of alyrinumfoil 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

enbodi ment. FI GFIR. 12 i8 cerss seetibndnelew b undSEEN sheing hawatgaktestaat e
after a collector layer was forned in the second enbodinent. FIG 20 is a
cross sect ¢gdvetorlager afasaoribedin shefirsgembstibhenaf ter an 20 opening was
formed in the second enbodinent. FIG 21 is a cross sectional view of an
SEC, showi ng a sFH&.e13fi ercrdss bedtidnadoriewcef om SEC showingvassthty aftdr iam t he
second enbodi nent. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON 25 Met hod for
manuf act ur opchitg wab felreridrial thiel fors¢ epdwidimen(.SEC) is described in
accordance with exenplary enbodi nents of the present invention, referring
to the graw ngs.FIlheldligw agss aceticndiedeiwooDrasSHC, schewimnaapats afker danuary
2006 5 not to exhibit precise dinensions. (Enbodinent 1) Referring to FIG
2 and FI G firkt cannedtion terminal wasXoriad ihehs fircbeglhedadents one of the
surfaces, and a dielectric layer 27 is formed on the roughened surface of
t he al um num f 0i FIGR.015 kit éress gectidreal wWowf e ean SEC, 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,




dielectric layer 27, a solid electrolytic layer 29, whi ch678negnWntially
an electrode, is provided to be functioning as a capacitor in conbination
with the aluminumfoil 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. Prgyided on the surface of the solid
electrolytic layer 29 is a collector |layer 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 hole

‘el ectrode net toseflubibmrepisefdiiensyng. second t hrough hole 15 36 with a
conductive substance, which electrode is electrically insulated by an

i-nsul at i on (Embodimdntokh t he al umi num foil 20. A first connection terninal
31 is connected direct with the alumnum foil 20, while electrically

i nsul at ed from tRefesringnto ddithet and FEGNi 3)ahn 32lumyinum sisila20ohas i bean25.
The connection termnals 31 and 32 are provided 20 respectively with
~connect i orronghenedInzone 8fi the surfacequanb sedielectivic dayer 29risdotmed oni the a
sem conduct or conponent. Thus the first connection term nal 31 and the
second Scormeagheoad swiatnafl B2 alemdgnemodall 2h aFnatherpbanthe \shirfate of
configuration makes it ossi bl e to connect a sem conduct or conponent

di rect wi tdtelpetidgdayan&ien solid elhetrolytivebtyieng2?i whicls és ebeatialle an
conponents is remarkably shortened to a reduced ESR and ESL. Furthernore,
: by di sposile¢grede is prawdeldn hediumctiahing as arapscitanimmeombiéion withahgenent
as shown in FIG 1, directions of the electric current are reversed anong
each ot heraluniavabyoil 29e Jheesurfack reughemivg of elluminumufoil 20 damimedtio a
reduced ESL. - '

' expand the surface area of electrode portion, thereby increasing the 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 conmection
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




FIGs. 4 through. 15 show cross sectional views used to desérpmiars2006
manuf acturing process of an SEC. Referring to FIG 4, aresist film23 is
formed on one of the surfaces of alumnumfoil. 20. A photo sensitive
resin or an adhesive organic filmmybe wused for the resist film23. The
filmmay be fornmed easily through such6é nethods as an i mersion, a spin
coating, a screen printing, a filmattaching, a 10 sprayi ng. Wi chever
method 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 apphngement cas @%om lim HhGorlafirections ofstheyaletiie sirenh #%at it
contributes to make the manufacturing_ process sinple, in dition, it can
be peel edrevkfsedaginopgatach othery thezeby, dhesgenerated m&q‘?@‘fr@i s spwipallyy o
alumnumfoil 20 is provided with a first through hole 24, as shown in FIG
5. The ficmicel tr awgdhucest BSR4 can be forned at any optional |ocation with a
hi gh preci sion by using at | east one of the nethods anong | ager @eam
“machining, a p 5.nd b, 15 ahow| enegs nsackeaabndews BPetitp; ge arge
20 machining. Next, as shown in FIG 6, an insulation film25 is formed on
the & uninenmficirinzoprocess ofrap BEE.surf ace opposite to the one having the
resist. film23 and filli n&the first through hole. The rtrs]taeri for

oL§

i nsul ation fil nkeferringyo G &, actesist fHlar 23 abfarmacer ong e apriaresef epoxy
resin, a polyimde 25 resin, a silicone resin, acrylic resin angﬁa
phenol r esiuminTive feil A8t eAiphioto seneitiyg Fesingr ;2 _@swﬁ%s%wﬁﬂmpin&éi Y,
resi stance agai nst sol vent and heat _w thstandi ng property,, Furfhernpore,

they sticusedagor the wheishifilm @dm fihe filn mag be foempd xnssly7thyoughcsuc

el ectrode. They not only protect ;the surface of alum nu oi | 2g.from
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,




solvent,. acid, etc. used during the nmanufacturing pr oces$ Jamary 208y al so
play the role of protecting an SEC from out si de envi rannents. The
insulation film25 may be fornmed by using at | east one of the methods
anong an-5 imersion, a spin coating, a screen printing, a spraying and an
el ectrodeposi tion. \Wichever method cangeadily provide an insulation film
25 evenly on the surface of alumnumfoil 20. Prior to formation of the’
insulation film25, the first through hole 24 of alum numfoil 20 nay be
chanfered around the edge. The chanfering is ained to get rid of burr that

10 m ght hevtheakegededuTheyg dobonby pesteet thd suifats bf himlidin feil @02%omat t he

sane tine it inproves the covering property of insulation film25 at the

ot her surédleentpfacid, wtcnuged dutingGtheamanufeduting procsssebiug Ghey aliophievent
possi bl e short-circuiting between the through hole el ectrode 28 and the

al um num f ¢lid r@le. ofpidieckingtdie SEE@ feothf eeidd ehbiroahisfitaUnTheithsulk@ioni t
| nproves_the 15 covering property of dielectric |layer 27, which is

effective fibnp2Esany bodsimbé Bhatding i #tCWast Ngnd oF ihe "miclikod lantbng an

el ectrolytic layer 29 and the alum numfoil 20. As the result of ;
above- descinipesgsiohf eat spian coifings fr eercded Piihbing! 2l eprafiaiacisd i ani CS
and the reliability is inproved. Next, as shown in FIG 7, the resist film

23 st i-cki ngecimodepsifion.heWlichetet hrastindotamn kewdibu prdvidé aalinsaldtéstibd by,
- for exanple, imersing it in a resist renover solution. Then, as shown in

FIG 8, tHhh swehhcenofhalsupfaes off aldmidtim sfoilr 20g9hPre oy frhedtict of rtha
regi on where the resist. film23 used to be and renoved, and a dielectric

| ayer 27 iimstlativad fdm 25¢ tho ufse nbdoagh flasle 24 o2mlakimuni foil G0 n2dr béhe
surface-rougheni ng etching may be conducted by, for exanple, inmmersing it
an aci di ¢ damfereh asoundpht vdge dThechamferingds himed\toldeadil ohbuat thator
sinmply imersing it in an acidic solution. The formation 8
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




of dielectric |ayer may be conducted by, for exanple, an l&deenay 3bdation
of the alumnumfoil 20 in an aqueous-sol ution of ammoni um adi pate or an
aqueous solution of a mxture of boric acid and borax. FIG 9 shows a
state where a second through hole 36 was fornmed in the insulation film 25
so that the 5 insulation film25, whichglayer is filling the first through
hole ' 24, is kept staying around the wall surface of first through hole
24. The second through hole 36 can be forned at a high accuracy within the-
insulation filmfilling the first through hole, by using either one of the
met hods ansfitielectracskyebasay beraatduitad byafoperamphy smahalidokidativm ofthen, a
t hrough hole electrode 28 is 10 forned by filling the second through hol e
36 with a adondnom ! 20 e sinvaegusuissohmidien afdmeusning adipads oshevagquevusFl G
10. This way of manufacturing can - provide a through hol e el ectrode 28
easi ly. Theilutien e6lai mixtiuee tof dloyici acid ayel b&xi s FIGt Seshows & ktatsuwhareaof
dielectric layer 27, as showmn in FIG 11. The solid electrolytic |ayer 29
i s forned degomdithgoagh |heds t36owasafmnged ib thieeirgutatprofilna 25086 thht \the
pol ymer generated through a chem cal polynerization of heterocyclic nononer
such a$ pyinsalationhfibph2hewhicndayer iofilking ithg fage threwgth hade 124 ris dcept|  at e,
or through an electrolytic polynerization where the alumnumfoil 20 is
i mrer sed -istapinigeirennd\thkivweall surface of fiestuthronglahdleadhl | Bhie sédomdathrohighge
t herei n; manganese di oxi de 20 generat ed by heat-deconposi ng manganese
nitrate; ole86ednfhd formednsd hysh appiraicy grithiauthe dnsalationf il filling dhe
conductive polyner; and a coated film formed by applying an aqueous
. sol uti on dirst shoogh helepdlyynsimg ditkex ondwfttheemptiodeeamehg chldses leem nade
avai |l abl e through one of the above processes may be forned on the surface
of di el ectmachihaygra pinchingran@ s dtillingy €Fhérs ptlaoughdhole tdlestrodpB8ds
di oxi de on the surface. The above process provides the conductive polyner
honog&fieodetmed .Igndilling eibee bgconBy thasiugh hioke 8Bowithd escondetiivendhesive and
procedure, solid )

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




16 January 2006 electrolytic |ayer 29 can be provi ded evekd Jgpuarnd0®urf ace
of dielectric layer 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 forned ing an organic material, the |ayer
Is soft and flexible and can wi thstand “possi bl e danage or breakage that
m ght arise during the manufacturing process. FIG 12 shows a state after
a collector layer 30 was fornmed on the surface of solid electrolytic |ayer

29. The codlegtrbBitid RyeF 28Qahshd prdRde P¥vdd oARBE Wuthcalofl Bekktrdd Idier 2gne
anong the group of a suspension of carbon particle, a conductive adhesive

subst ance @i as Bosh ErnYéd PRithE - midtb etcBm@CsiEs géﬁ&faméﬂsaé hereaditest the
property between the solid electrolytic layer 29, or a substanti al .

el ect r ode, roighehiley 6pbiaii0’ TiRMETt dihtrDutedtRAPRIBRE sBABE chpa@tandehsl eby,
the ESR i s reduced and the high frequency characteristic is 1nproved. 15

FIG 13 showsp.state where an opening 37 was formed in the insulation film
~using a | aser beam nachining 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 isurfbsasf aeled Wledtfolytieriagst P, The collector layer 30 is formed by
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




the.manuf acturing productivity, because of its easiness. oyigﬁﬁ?yggglon and
curing. In the case of electroplating and el ectroless plating, since it is.
16 January 2006 10 already covered with the insulation film 25 except the
opening 37 and the exposed portion of through hole el ectrode 28, the first
connection termnals 31 can be providedOaltogether evenly with ease by
covering the exposed surface of = through hole el ectrode 28 and the whol e
reverse surface of collector Iayer 30 with an insulation tape or the like
s, of, urln a_better connectjion with

it De ' th
;esnmcondgggg‘{egggorﬁrﬁl’é’ﬁé?eﬂ wi §E‘Edﬁ8 of® axsppt Hhe opening 3panst she ded

on the exposed surf t hr 28 by electroplatin

el ectrol esgx]b‘? iRy ’(S’Fl bhg?u%} gg’é’ W?éfhggo? frptioganeefion tymis fl on
term nal he fir nection- erm nal s 31 and.the 10 second connection
terninal s §§n2’5r?r8‘é‘ %ﬁ?ﬁegﬁ ngileﬁﬁenb‘l’ govezieg theyexpased sptface of

reverse sugface,af .coll h the above-descrjbed _insulation
t ape or thghqqu@%qlgrﬁleérg?e Zggyng]%wgo ‘@rﬁﬂé age fof cgtlecter keat $Qn
bump 3 and seco 'gl&g.onnectlon b V\/rbl e made of a | east_ one

~anong t ﬁ“d‘PS 190 apadﬂr& ey %PE the aeedeaf B%ﬁusrﬁg 15
first connec '&mter m n nd the cond connect ion termnal
respect i vefty* ARBREF O?I T" FeRnaePny cﬁ?recowon&n&e@oﬁaoqp@n ﬁ@’éP?Q'iFPIbunp

32. Since

- may be for d di | m _nat.Jj e secon nect,i nal

t he connectd Lﬁﬁmybeg}r@ﬂe 8)(5’5 %’W"éegéﬁ'ﬁ ace g dhro g%.;g] plerdectredtect ed
direct w t?%i’ sem con@%ctor ﬁone Thus the above- d ed ., 20 .net hod
of manuf acf?PE $e4EPPrtmeg, essplatinepaaro RIOCeRS- E 9%1 migg s an
SEC of superior hi I enc cte tics. (Enbodi man 16
shows a st 811%(&]]3198{1& ed‘“ﬁ%@ﬂ}‘ioﬁ‘&?i ﬁrqsta%‘%n 10fa &2 %naﬂ

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




“the surface of dielectric layer 27, which had been forned6dauae20Qughened

25 surface of aluminumfoil 20 as illustrated in FIG 8 in the enbodi nent
1. The solid electrolytic layer 29 is formed through the sane process as
in the enbodinment 1. . The point of difference fromthe enbodinment 1 is

that. 16 January 2006 11 in the present jgnbodi mrent 2 no through hole

el ectrode 28 is yet provided at the present stage; this arrangenent has
the followi ng advantage. Since the through hole electrode 28 is fornmed of
a conductive adhesive substance, it can be ill-affected by solvent, etc.
used for figrhbisebést s@bodiptcnml shvoaghdyde edtrode 28 is yehpravhdedigh hol e
el ectrode m ght get swollen, eroded, or flaked off. So, a range of ‘

sel ect i ng thBtpREsattssthgs; tHis aerantieshéntchasi bivs folbowinghatvamtegewo Fidce ybat ual | y
be limted. However, in the manufacturing nethod in accordance with the

present ¢hPqagilihole desthede 28 lie favtédiofh echdudtivte adhesres s@gstancqribeaned
first and then a 10 through hole electrode 28 is forned, the

. above- des ¢ iblesiffedtbd Ugnsatvént, 20¢. ueset, foe farmttppthasolid eledtroly tie layer 39;i nt o
account. Therefore, the conductive adhesive substance can be selected from
among g . Wegrtheadhgeugh hornslectzbde nmightpetdwolldmenpdedordladod offh FIG 17, a
second through hole 36 is forned by a |aser beam machining, a punching
method, a drilliSeg aethegh off selectihgcimateribls dioscblbe geonduchivei aghesive. The
second through hole 36 is filled with a conductive adhesive. substance, as
shown i n- Eubstak®e venidtdventudlly be dimiited.t o provi de a through hol e el ectrode
28. FIG 19 shows a state where a collector |ayer 30 was forned on the
-surface. of sol i H@veaks ol tHed mahafmtusiag Mehodanrdccorfdadict watke bleepresentt hat
of the 20 enbodinment 1 shown in FIG 12 is that while the through hole
el ect r ode egthddinfenG2 wheiestlrosuligbdlectrolytic lager 89 és pravided, firet and/thewy; t he
t hrough hol e el ectrode o
10 through hole electrode 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.




28 in FIG 19 is connected also to the collector |ayer 30t%/28%484%%e solid
electrolytic layer 29. Thus the ESR is further reduced, and the high - o
frequency 25 characteristic is inproved. And then, an opening 37 is forned
as shown-in FIGs. 20 and 21 by the sanme process as in the enbodi nent 1,
and a first connection termnal 31 is ovided i:n the opening 37 to.
obtain an SEC. 16 January 2006 12 A feature point of the manufacturing

nmet hod i n accordance with the. present invention is that it uses an
aluminum foil befaore etching as the starting material. It_has fo]l ow ng
advant ages: Af t & featare ipoiat ehtha meanndpeturmg mathad inacrondsnee with 'ilﬁ-e
alumnumfoil 20, in a step_for_ renoving the resist film23 which is

st ayi ng orpresents invetiomis tihat Hit psesuanf alumingm Jfefgbefore; gtehingnas thgn

al kal i ne sol uti on may be used, besides organic solvent, as the resist

remover, istaxtmeg matedisd. i hasfoblowiagadyantages: | Aftey theifinst thequah beleor  an

al kaline solution is used for renoving the resist film23 in a case where
an al um Rdrhasing beem forned indherajwninguydeih 29, 404 atep fox remnapsdhas the
10 starting rmaterial, the solution nmay dissolve also the roughened, surface
of . al Bni rremst &ilm 23 whishiigstaying %Qngﬁ“ffapmoﬁﬁh%wf&fggnénﬂﬁ ce.
The dissolved surface_of aluminumfoil may |ead to a deterjorated static
capaci t-ancelwion gr gmcalkalinenzolpfianimay e wipdidepidgs oreame solvardyas the
invention, however, the 15 etchi n% i& applied after_t he r_a:lsi st, film 23
formed on Iepist sempyerintheprasertimethead of manyfacturpoy Hpn agidiq $pREORAR be no
such worry as _described in the above, _and a re,sigimrermver can_be sel ect ed
f r om anongtealiede sokwden és usathinr pemoving the resist fim 2378, #6% WhAreaRase

where the manuyfacturing is cqonducted in )
aluminum Ltloil aiready having a roughened surface is employed as the

10  starting material, the solution may dissolve also the roughé,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 manufacturing method of the present invention, however, the
- 15 efching is appliéd 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




20 accordance with the present enbodi ment 2, a conduct i ve 6damssy Q6
substance may be selected fromanong a w der range of candidate materials.
Thus the present. invention offers.a wi de range of freedomin the process
. designing, making the manufacturing of SEC easy. The SEC manufactured in
-accordance with the present invention pyg®vides follow ng 25 advant ages:
Since the first connection term nal and the second connection termnal are
di sposed on a sane plane, it can be connected direct with a sem conductor
conponent as the source of power supply, and it has a superior 16 January
- 2006 13 5 highHfréqueneyrubaratteristicedtlstri c ei t her. Furthernore, since the
dielectric substance fornmed of an organic material is rich in flexibility,
it can be nount dfurthermore, asinice ciliet doelectrsulbabstainee forineld bf expogasict o a
bendi ng stress. The mounting on such a circuit. or a substrate was
subst-ant i abhhyeriaiissiihhinefle:gbility, it eanhbermounterbeveneoiba cirediti or sssidisteate
substrate with ease. Thus the SECS nake a certain contribution to
downsi zi ngwhichajspexpmised .tol ANDeldiRIgAtrofPL | THBMduRting oAsswbhsa citeeit emat he
above, the present invention offers a wi de range of freedomin designing
t he pr &cessibstiots acpsemttisyantiabdy 8a@essible. bStilhkfimiher iticaadbabubieddsesush a
“high precision level. At the sane tinme, the manufacturing nethod of the
present i ravenbistrate nwitbneass aThughtheSEils tineke ya i certdia pemiritadianr itag
operation. Thus it provides a certain 15 value in the industry. 16 January
2006 14 - 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

" manufacturing method of the presént invention implements a high
productivity in the manufacturing operation. Thus it provides a certain

15 value in the industry.




What is clained is : 1. A nethod for manufacturing sol i d ¥ arearpPORg ¢
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'.location of said al uni numfoil, formng an insulation film
covering the other surface which is opppﬁlte to the one . having said resist
fitmand filling said first through hole of said alumnumfoil, 10
rougheni ng the surface of said alumnumfoil in the region where said
resist filmused to be and renoved, formng a dielectric layer on the

r oughened What acelaphedds e al uminumfoil, fornming a second through hole in
said insulation filmfilling said first 15 through hole, formng a through

hol e. el ectr ade A fhethodl faetamafadtaslighsdlidl eleetidlittietapdodiol cogmrisialithe
electrolytic layer on the surface of said dielectric layer, formng a

col I ector gdtgyesf on the surface of said solid electrolytic layer, formng
an opening in said insulation film 20 forming a first connection terninal

at sai d openi ng.foRfthg 9resisyfibmsecandoftihenaofi®s of ahmloalinam ihosed
surface of said through hole electrode. 2. A nethod for manufacturing

solid gl ectrol ytfoemigpacificer theoguh diche dthe cartaips spdcific Abcdidommiofgsaddr esi st
filmon one of the surfaces of an alumnumfoil, formng a first through
hol e at a alandiaum fleci fic | ocation of said alumnumfoil,
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,




16 January 2006 15 forning an insulation film covering th& Jgneasy 2806 f ace
which is opposite to the one having said resist filmand filling said
first through hole of said alum numfoil, roughening the surface of said
alumnumfoil in the region where said 5 resist filmused to be and
renoved, forming a dielectric |ayer on gpid roughened surface of said
alumnumfoil, formng a solid electrolytic |ayer on the surface of said
dielectric.layer and then form ng a second through hole in said insulation
filmand then 10 formng a through hole el ectrode in said second through

hol e, forming afemhimcdwindulytiondilnt bevesing themthér satfdcs vihich & eppositeyt i ¢
| ayer, formng an opening-in said insulation film formng a first

connect i oot ieNbi®hading said ppist fitm and! fitkngrisaid firsie thruhghoholecof said
term nal -on exposed surface.of said 15 through hole el ectrode. 3. The

met hod f orgliyadinbiactoil; i ng solid electrolytic capacitor recited in claiml
or claim2, wherein said first through hole is forned by using at |east one
of the methods roaphéniaglthessurfernofmaihahiminum fpilinthagegminhwlieresaldi | | i ng
met hod and an 20 electric discharge machining. 4. The nethod for

manuf agt urdesist $idin whedl to0ie Shd rbmovadaci tor recited in claim1 or claim2,
wherein said second through hole is forned by using at |east one of the

- methods anong a foasirg ddislecridiayenon saibrogliengdremtrfone dsdidatiidumg 25
met hod ol
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




5. The method for manufacturing solid electrolytic capacikodryaee?®d in
claiml-or claim2, wherein 16 said resist filmis formed in succession to
an edge.chanferlng on said first through hole. 6. The nmethod for

manuf acturing solid electrolytic capacitor recited in claim1l or claim 2,
wherein 5 said insulation filmis forneggof at |east one anobng an epoxy
resin, a polyimde resin, a silicone resin, an acrylic resin and a phenol
resin. 7. The method for manufacturing solid electrolytic capacitor recited
in claiml1 or claim2, wherein said insulation filmis fornmed by using at

‘| east -one met hOCbaﬁﬂQ@ﬁsﬁﬁlﬂﬂs'foﬁédhﬁ%d@&é&éﬁﬁﬁto ansydige choaiferihg on saideen
printing nethod, a spray process and an el ect rodeposition. 8. The method

for manuf aﬁfg@rthmggphbm el ectrolytic capacitor recited in claiml or claim
2, wherein said resist filmis at |east one anong a photo sensitive resin

and an 15 agihemy enéthednfcs Miantifaduribpe sokd hectioliyticasufaritov rieegiedoin d
el ectrolytic . capacitor recited in claiml or claim2, wherein said

-resi st filghim If & élain® wisdreth at | east one nethod anong an i mersion
process, a spin coating, a "screen printing nethod, a filmattaching 20

net hod,5 a spray dui@aasslatiod flin ¢ &riiallePasdast one Hnodd anrapokgdrebion, a
manuf act uri ng solid electrolytic capacitor recited in claiml or claim2,

wher-ein Saib tideu@Rin)al siliehies késdt can ackylicReibynd il phdrpl aesianduct i ve
adheS| ve stance and then curing it:
' 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




25 11. The method for manufacturing solid electrolytic calfakeneay 20@ited in
claiml or claim2, wherein the material fornming said first and said second
connection termnals is 16 January 2006 .17 a conductive adhesive
substance. 12. The nethod for manufacturing solid electrolytic capacitor
recited in claiml1l or claim?2, whereinaid first and said second
connection termnals are formed by using at 5 |east one nethod anong an

el ectroplating and an electroless plating. 13. The nethod for manufacturing
solid electrolytic capacitor recited in claiml or claim2, wherein the
mat eri al -@ocstductitve mghesivd ssibkstahcel ectrol ytic layer is a conposite
containing at | east one material anobng a n-el ectron conjugated pol ynmer and
a 10 condd@ti Mthepoieghed for heanufaetatihgt soli elerheolytic leapaciser wegitdddnuri ng
solid electrolytic capacitor recited in claim1 or claim2, wherein said
solid el eclaint Ytorcldiay 8y wherdior ned by using at |east one of the methods
anong a chem cal pol ynerization where a heterocyclic nononer is 15

pol yneri zed wi t samhfizstiatidzsaid segemd commecsicacterviipalsanedbymed byatding afhere a
het erocyclic nononer is polynerized by applying a voltage, an application
of ‘a Buspeastiore mbthuwhamong ag elotiyaplatixr and keslectrolegpplating.on of an
aqueous sol ution of conducting polynmer and a thermal deconposition of
manganese. 18i t Mieemethod For Thanwkchodng osolida elgctxolyli¢ cgpaeitor regited iv| vt i c
capacitor recited in claiml1l or claim2, wherein said solid electrolytic

| ayer is fehrined owyelaiwi Bgwherdisast one of the

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



met hods anpbng a chenical pol ynerization where manganese dhfbpersy 2806
generated by therrmal deconposition of nanganese nitrate and then 25
pol'ynmeri zing a heterocyclic nononmer using an oxidizing agent, an
electrolytic polynerization where a heterocyclic nononer is polynerized by
applying a voltage, an application of ggsuspension of conducting polyner
particles and an 16 January 2006 18 application of an aqueous sol ution of
conducting polynmer. 16. The method for manufacturing solid electrolytic
capacitor recited in claim1 or claim?2, wherein said opening is forned by
usi ng at | eppslicadion of an hqueeshedetianofgonduttiang polygaen. nachi ni ng and a
grinding nethod. 17. The nethod for manufacturing solid electrolytic

capaci t or L16.ecThednethodcfai mahuwfacteirmgnsalidwbleciaolyticheapaditori sdcitefl aai d
collector layer is at |east one of the materials anpbng a suspension of

car bon par¢lavhdsor daoorfjwhérem adhesi ve substance and 10 a conducting
paint. 15 20 25 ABSTRACT A nethod for manufacturing solid electrolytic
- capacitor that csmdopenmgiig fotmbid by tusimg at demdtonredefcther methgalsnembngred =
offers. a superior high frequency characteristic. An alum numfoil 20 is
provi déd olasenbesmrmackining 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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With aresist film23 and then with a through hol e 24. NehtJanugry 20 at i on

film25 i-s formed to cover the other surface of alumnumfoil 20 and to
fill the first through hole, and then the resist film23 is renpbved; and
~ then the surface of alumnumfoil. 20 is roughened to be provided with a

dielectric layer 27 10 'thereon. A secojg through hole 36 is formed in the
insulation film25, whichis filling the first through hole 24. A through
hol e el ectrode 28 is forned in the second through hole; and then, on the
surface of the dielectric layer 27, a solid electrolytic layer 29 and a
collector layer 30 are forned. After ABSTRAOT 37 is provided, a first

connection termnal 31 is fornmed therein, and a 15 second connecti on

el ectrode 32 on the exposed surface of the through hole electrode 28.

A method for manufacturing solid electrolytic capacitor that can be

niouilted direct on a semiconductor component and offers a superior high

5 frequency characteristic. An aluminum foil 20 is provided on one surface

-with a resist film 23 and then with a through hole 24. Next, an insulation

film 25 is formed to cover the other surface of aluminum foil 20 and to fill the

first through hole, and then the resist film 23 is removed; and then the surface

of aluminum foﬂ 20 is roughened to be provided with a dielectric layer 27

10 thereon. A second through hole 36 is formed in the insulation film 25, which

is filling the first through hole 24. A through hole electrode 28 is formed in

the second through hole; and then, on the surface of the dielectric layer 27, a
solid electrolytic layer 29 and a collector layer 30 are formed. After an

opening 37 is provided, a first connection terminal 31 is formed therein, and a

15  second connection electrode 32 on the exposed surface of the through hole

electrode 28.




