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1 DESCRI PTI ON CONDUCTI VE TAPE FOR FEEDI NG METHOD FOR
PRODUCI NG SAME, AND METHOD FOR MANUFACTURI NG SOLI D
ELECTROLYTI C 5 CAPACI TOR USI NG SAME TECHNI CAL FI ELD
The present invention relates to a conductive feeder
tape used for electrochemyal reactions, a nethod for
manuf acturing the tape, and a 10 nethod for
“manufacturing a soli j;C capacitor using the
t ape. BACKGROUND ARquﬁ%&ﬁg&ﬁgxghsectional vi ew of
conventional conductive feeder tape 30 disclosed in
Japanese Patent Lai d-Open Publication No.2000-243663

GOV A RSP QR BEDING R oD PO PROWE GING SAME,
ANTANIEPHOD [FOR WWPAG?@I@ING%@LIB Zﬁﬁgzbg‘ﬂfomﬁiﬂm

Conductive feeder tape 30 is main use eedi ng

el ectrode for fOABATITRYRAUSIN@S ORI MEr by an
el ectrochem cal reaction. A nethod for manufacturing a

solid - electrolytic capacitor by this 20

el ectrochem cal reaction will be described. First, an

anode foil of val veTEGEINICAB Kifdiar ed. The anode foi l

having a strip shape having protrusions on both sides

t Mree preschtteeptionr velatess tare condbeticafaeddrotape used for

el ements. Conductive feeder tape 30 is attached to
electrpghemdend ferdtions, s methodefort meanefacturiipethen dape,f sl a

having the strip shape_is then imersed in electrolyte
methgd do manactyrg 2 6phd slecsralytic capaeitaransing 4be itape.i n

the solution, as to forma conductive polyner |ayer

on the anode foil. In the case that netal base foil 31

is made of materi alef(@l%@I%&ﬁl\’[ﬂART

Fig. 6 is a sectional view of conventional conductive feeder tape 30
disclosed in Japanese Patent Laid-Open Publication No.2000-243663 and
Japanese Patent Laid-Open Publications No.2000-200734. Tape 30

includes metal base foil 31 and adhesive layer 32 formed on metal base foil

-81. Conductive feeder tape 30 is mainly used as a feeding electrode for

forming conductive polymer by an electrochemical reaction.

A method for manufacturing a solid electrolytic capacitor by this
electrochemical reaction will be described. First, an anode foil of valve
metal is prepared. The anode foil having a strip shape having protrusions
on both sides thereof. These protrusions are to be capacitor elements.
Conductive feeder tape 30 is attached to the anode foil so as to feed the foil.
The anode foil having the strip shape is then immersed in electrolyte

solution to perform an electrochemical reaction in the solution, as to form a

“conductive polymer layer on the anode foil.

In the case that metal base foil 31 is made of material anodized in
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2 electrolyte solution, the applying of a voltage to
foil 31 in the electrolyte solution causes a chem ca
reacti on which produces an oxide |ayer on a surface
of netal base foil 31, accordingly preventing the foi
fromfeeding. Metal base fopil 31 nmade of materi al
that corrodes in electrolyte solution 5 cannot be

ey ol B0, bl o, GDGHE YGRS B gl
sohgﬁ ht%h s@é‘%d'cﬁgﬂuéa{l Féa%%h%éfﬁ& m%élﬁéé%” ﬂ%xiﬂ@rl%\?gr‘?%n a

em cal reaction I n electr yte SOUIOI’]

surf&b\éfdfeﬁletélh%@e et & ﬁb&rﬁiﬁgly?&%@@ﬁhﬁ@ -thtOfoiUhYRRecding.
THE 1 NVENTI ON A conducti ve feeder tape includes a

MefRt BdseD &SP F10iladEReE ntitefRi ahat hRtrodes ANQHcERAytieNsolution

el ectrolyte solution or is corroded by a chem cal
canhetbbh@aedi n electrolyte solution, a netal filmlayer
made of metal that is neither anodized 15 in
elMetalobydee fsid 131 i generalbo migdie df hyatertdiesuchlas nickel or
reaction in electrolyte solution, an adhesive |ayer
staimlensi ateel, orlich ihaeithenbnbdmed finielecirlypsulative ror cortweled
metal filmlayer. This conductive tape feeds reliabl
by 4 ehesheal reagiicn soelecirolytamdlution.i ndspewer, ¥heseomabrieks are
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a sectional view
expesSigeconduct i ve feeder tape according to Exenplary
Enbodi ment 1 of the present invention. Fig. 2 is a
sectional view of a conductive feeder tape according

to SUMMARY OF THE INVENTION
A conductive feeder tape includes a metal base foil made of metal that
is anodized in electrolyte solution or is corroded by a chemical reaction in
electrolyte solution, a metal film layer made of metal that is neither anodized
in electrolyte solution nor corroded by a chemical reaction in electrolyte

solution, an adhesive layer provided over the metal base foil and opposite to

' the metal film layer.

This conductive tape feeds reliably in electrolyte solution and is

inexpensive.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1s a sectional view of a conductive feedér tape according to
Exemplary Embodiment 1 of the present invention.
Fig. 2 is a sectional view of a conductive feeder tape according to
Exemplary Embodiment 2 of the invention.
Fig. 3 is a sectional view of a conductive feeder tape according to

Exemplary Embodiment 3 of the invention.
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25 Exenpl ary Enbodinment 2 of the invention. Fig. 3 1is
a sectional view of a conductive feeder tape according
to Exenplary Enbodinent 3 of the invention. 3 Fig.
4A is a plan view of a capacitor elenent array
according to Exenplary Enbogli mrent 4 of the invention.
Fig. 4B is a sectional view of the capacitor el enent

ST FS 24 PR By SO0 LA, offnoR, Sy b

EX@hﬁmtEm%&ﬁn‘ieﬁmQMtE@ir'fx}egltfo‘}’ﬁ- Fig. 5 shows

eval uation results of the solid electrolytic capacitor

el PR aiBsisa St tHinag viéw dTehe FRpHEEE b8 mellt Qrrfy hé life 4B-4B
sectional view of a conventional conductive feeder

showapin Figl AREFERENCE NUMERALS 1 Metal Base Foil 1A
Surface of Metal Base Foil (First Surface) 1B Surface

of Figetd} iBas efarded( peridaldssviichat @lew bP tBe Mabatithd kldment
Layer 3 Adhesive Layer DETAI LED DESCRI PTI ON OF

arr@PRERERRED FiBABI MENTS EXEMPLARY EMBCDI MENT 1 20 Fig.
1 is a sectional view of conductive feeder tape 101
acligr f rehows eRabmsian yreEnttsdpfrahe golid dlbetrplyéie oapacitor
invention, Conductive feeder tape 101 includes netal
elempgys agprdingtathe gnehedimentsA and surface 1B opposite

ta.,. . . . . X
oFlg. 6 1s a sectional view of a conventional conductive feeder tape.

REFERENCE NUMERALS
1 Metal Base Foil
1A Surface of Metal Base Foil (First Surface)
1B Surface of Metal Base Foil (Second Surface)
2 Metal Film Layer
3 Adhesive Layer

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
EXEMPLARY EMBODIMENT 1

Fig. 1 is a sectional view of conductive feeder tape 101 according to
Exemplary Embodiment 1 of the present invention. Conductive feeder tape
101 includes metal base foil 1 having surface 1A and surface 1B opposite to
surface 1A, metal film layer 2 provided on surface 1A, and adhesive layer 3
provided on surface 1B. Metal baée foil 1 is obtained by rolling aluminum
1085 to have a thickness of 30 nm and a width of 180 mm. Metal film layer
2 is formed by vacuum depositing nickel on surface 1A of metal base foil 1,

and has a thickness of 0.1 nm. Metal base foil 1 having the width of 180
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surface 1A, netal filmlayer 2 provided on surface 1A,
and adhesive |layer 3 provided on surface 1B. Metal
base foil 1 is obtained by rolling alum num 25 1085 to
have a thickness of 30 pmand a width of 180 mm Met al
filmlayer 2 is formed by yacuum depositing nickel on
surface 1A of netal base foil 1, and has a thickness
mn®hal rdefdfil *%aé‘?d hbsi ' ' i3
mﬂah_ase net a %al%:eﬁ] aye%agb%lkgh% pegpééﬁd%g’?i%% © Bnes
of IRStAVhleskeltHeBSHEC tHoYIe] 3988t vRith %Oélti“ttéf‘ b hase oe# G@aﬁg%f 7.5

Foil 1 is cut with a slitter to have a w
mnilhetdlBr pRovidVeidi@tice Taeddr o FRderPif@iviOdpe 53 may
Protective tape 53 nmay be applied onto adhesivel ayer

be Sppledbortonmdipdsivaakeret @i befdrd Mmetalt badefoill & &®@S€In Phis case,
protective tape 53 is cut together with netal base

proteutiveltapeds3 ésrowietbgshker withhduwthl basd dtidraidpendddd imthen
used. Conductive feeder tape 101 can feed preferably
conduetive ferdealtape 161 limysed. 2 made of nickel although
nmetal base foil 1 is made of alum num Conductive
f deerduatyecfeeddr tape bl vandfeed prefedalhlyakretsingtalyfilm layer
since petal . 10 base foil 1 is nade of inexpensive

2 mpdei elumichds althopghdimetal ob&se dailndnts 1madet of alunpinum.

c I giir Zfei made of nickel, but nmay_be nmade of anot her
ondatchivei Teedan meal01 Ram hesinganiiaetiréh dapmeasively since metal

basf J5E 118 mad S inErpRyve AL or exampl e, meta

i oA o B ReE i paeta? i b S adset wiekel, but
maf HE B o onohof BbERG R TR o RS Paifiet in
elechffE sBMIGF fbs' WLECAEATbY 8" chiival easRlin f Blectrolyte
oL MGG SR RSB B O i,
silver, palladium, stainless, chromium, carbon, or alloy thereof.

The thickness of metal film layer 2 is not limited to 0.1 pm, and may
range from 0.01 pm to 10 pm. Having a thickness less than 0.01 pm, metal

film layer 2 may has defects, accordingly being prevented from feeding stably.

Having a thickness exceeding 10 pm, metal film layer 2 is expensive,

- accordingly preventing conductive feeder tape 101 from being manufactured

inexpensively.

Metal film layer 2 may be formed not only by vacuum deposition but
also by sputtering, ion plating, chemical deposition, cladding, plating, or
printing.

In conductive feeder tape 101, adhesive layer 3 is formed after metal

film layer 2 is formed. This prevents adhesive layer 3 from being altered

.-due to heat treatment or immersion in solution which is performed when
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20 accordingly preventing conductive feeder tape 101

from bei ng manufactured inexpensively. Metal film

| ayer 2 may be forned not only by vacuum deposition

but also by sputtering, ion plating, chem cal

deposition, cladding, platigg, or printing. 25 In

conducti ve feeder tape 101, adhesive layer 3 is forned
meﬁgltfﬁh[%;e?IZ-ff ayer 2 is formed. This prevents

adhesi v aylesr Ogmfepom being altered due to heat

t I BREAE Bhs® Foil MMEESiO e | ki iy

when 5 netal filml aygr&Zay'{sﬂii’do%e%&%bh?gf Dg%éeb%f gﬁﬁe of

mefiallié ni@ReiAf saéh Bk tH R8P, niBHiufBYr BRa , Mat is anodized
netallic material, such as tantalum nioblum or

in dledtaslytersoldtidn.i SMatuldiaaedoill Nuflvesd Hidet 6 metilic l‘?ﬂatSerial,

Metal base foil 1 nay be made of netallic material,

suchuchires, iziwd),copps;, orCHRPREsiveh, WSS ¢oirowBidl By hchemical
corroded by a chemical reaction in electrolyte

reaeidduin electibhgtet dulukionss of netal base foil 1 is not
limted to 30 Fm but may be not nore than 60 pm
pridieethiskyesoof metal basnfolD1 imnoEditsited thaglepdd) buwarmay be
exposed in the electrolyte solution. The

not marethaaféhivea prefeashlyormtanore thamdGui0 pBnds oftaple (Heare
surface of conductive feeder tape 101 in the

expeseddiny thealactyalyie sghution.t Tha electreckeminal reaction starts on a
t.hi ckness ceegli ng, 60, pm the el ectrochemn_cal )
portaon, o ﬂlfhs‘i‘ AP ‘Eﬂ“%é@tﬁvﬁéf’?d%‘i tape | 1P1dudheelegirolybe selysion.
of e rati f the,area of thg exposed ends_to the .
1f mrad BEsé Tl ") e & Phifkiens 36rq0ing @b i Eh¢ elgstrochemical

ctrochem cal. reactipon,starts., 15 The w dt h of t al
rea“@%’?elsf%‘?r?"rfﬂ‘?@ %%?ﬁ%’ﬁ X e &6 amcmﬁsemftmtdhﬁﬁtweop&e area
of tﬁ@t&f’{;@ﬁgf glll(géa gﬁ etgl:eézgrggl (l)\fe ﬁlael pgﬂ“i'oen fo? I1:11@ 1sur1[?£}/ceboen %vlﬁich the

Into

electrochemical reaction starts.

The width of metal base foil 1 is not limited to 180 mm, but may be

~determined as desired. Metal base foil 1 may be cut into individual pieces

having desired widths, instead of a width of 7.5 mm.

EXEMPLARY EMBODIMENT 2

Fig. 2 is a sectional view of conductive feeder tape 102 according to
Exemplary Embodiment 2 of the present invention. Conductive feeder tape
102 includes metal base foil 4 having surface 4A and surface 114B opposite to
surface 4A, metal film layer 5 on surface 4A, resin layer 6 on surface 114B,
and adhesive layer 7 on resin layer 6. Metal base foil 4 is made of
aluminum 1085. Resin layer 6 is made of polyethylene terephthalate (PET).

A method for manufacturing conductive feeder tape 102 will be

described below. Resin layer 6 is applied onto surface 114B of metal base
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having desired widths, instead of a wwidth of 7.5 nm
EXEMPLARY EMBODI MENT 2 20 Fig. 2 is a sectional view
of conductive feeder tape 102 according to Exenplary
Enbodi ment 2 of the present invention. Conductive
feeder tape 102 includes rgtal base foil 4 having
surface 4A and surface 114B opposite to surface 4A,

TR BB UL Sab SEAS ) Ny P
s o 3 XS 6500 N N B B ik

on ﬁﬂfﬁéeh@&' of ﬁietHPB%@fle&' ng dHe5TH %%éé‘?? %sefoq'ﬁ:{edt %9}9 Zayer

will be described below Resin I'S app

6. OI'tien, SH6fa2dRsb 188 2iwhiBh HasbaRewiithf of 18@ n!iﬁvaﬁ& vﬂnch has

wi dth of 180 nm and a thi ckness of 30 Next, net
metfal Ifitm lageer2 Bntavdmgive 1Aye@kmsﬁs:e9§ec@1vle ohed &f f)é’c,'}f@tﬁ'faces
by vacuum depositing nickel on surface 4A of netal

thetmmd as foot Iwith ddhi¢srviy hayen width 607 AN thesdby paweding
6. Then, nmetal base foil 4 which has the width of 180

- congwetived fogderh thps 502t Brotédtivel ayps 57 andyadbeappled onto

| ayer 3 on respective ones of both surfaces thereof
adhpglvg dayen T heforeimetad base foihdds autv dirththds cdss, pootective tape
.thereby E%row di ng conduct ive feeder tape 102.
eta

57 1@@"6’% et ilpnd semovedwheaheoniductive feader
@ftore taI basef0|l 4 is cut. In this case,
tape, 102 1 v tape 57 is cut toget her with netal base
f ved n co ctive feeder 10 tape 102
| Donduiafie e e TE et tedgereferab bEE i dguolel i Tayer
5. made . of kel

f bl t al [.m | .
5 off b attomael apithaughs Satal Haseniaie 4rishaAthup] aluminum.
feed 102 f act .
ConfIHORHE KV 185 02 BRE 2 a5 3BisPiis IpsRRBSIELY igymptel
basfAl 4 aﬂ?&j?eﬁh lagr%?é%e %EIB \{Eac? of'} ﬂe%:rf)]e%tglsv% afummum 1085 and
inexpensive PET, respectively.

According to Embodiment 2, metal film layer 2 is made of nickel, but

" may be made of another metallic material that is neither anodized in

electrolyte solution nor corroded by a chemical reaction in electrolyte
solution. For example, metal film layer 2 may be made of gold, platinum,
silver, palladium, stainless, chromium, carbon, or alloy thereof.

The thickness of metal film layer 5 is not limited to 0.1 pm, but may
range from 0.01 pm to 10 pm. Having a thickness less than 0.01 pm, metal
film layer 5 may have defects, accordingly being prevented from feeding

stably. Having a thickness exceeding 10 pm, metal film layer 5 is expensive,

~accordingly preventing conductive feeder tape 102 from being manufactured

inexpensively.

Metal film layer 5 may be formed not only by vacuum de'position but
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15 i nexpensi ve PET, respectively. According to

Enbodi nent 2, netal filmlayer 2 is nade of nickel,

but may be made of another netallic nmaterial that is
nei ther anodized in electrolyte solution nor corroded
by a chem cal reaction in efectrolyte solution. For
exanple, netal filmlayer 2 nmay be nmade of gol d,

alsPlAf | : S . l.adi j:nl.e =hL o

2l 13, SR UMeriog i5b ' WRbingl oAb o BhaLBL " Shua it PPlatfR, or

prih@ingr S5 is not limted to 0.1 pm but nmay range from
0.0I pmto 10 pm Having a thickness | ess than 0.01

- PMin 8@A@kctived foBdbAYEpe T0PR%dRBY G A8l EF i7Sis BERRAAMY Metal
bei ng prevented fromfeeding stably. Having a

filuh MayetrieRSotxededDhgs pEbveiits ABhadive lhyer ARG Peing altered by
expensi ve, 25 accordingly preventing conductive feeder

hedtapeathishtforammeirdign il sohainwhith isirRantdd®hen théadlfilm
filmlayer 5 may be formed not only by vacuum

layeleposfdarned.but 7 al so by sputtering, ion plating,

chem cal deposition, cladding, plating, or printing.
| Metaldbase feil (e dsianadapd dopinadhdsi8de dnay eray7 besmade of
formed after nmetal filmlayer 5is formed. This ]
metedlag mmateriadhaunhyas taytalum, miokivpai omtitdnismsdthey is Bnodized
] eat treatnment or inmmpersiaon_in solution which is )
in elegtrelytrsplukien. ndletal bapenfoil 4ymay e madgofeactallie material,
ase. foil.4 is made of alum num 1085, and may.be de .
SUCRas PaPaPiCe CRRPYS 04 MAgHEH IS Whmhamﬁqrrﬁql%iva P chpmical

rend b b e, Lo St Pyt sl on.

S0, B BT PP 5 IS A may b
not B th8A 60 pnm, preferably not more than 40 ym. Ends of tape 102 are
exposed in the electrolyte solution. The electrochemical reaction starts on a
portion of the surface of conductive feeder tape 102 in the electrolyte solution.
If metal base foil 4 has a thickness exceeding 60 pnm, the electrochemical
reaction is performed inefficiently due to an increase of the ratio of the area
of the exposed ends to the area of the portion of the surface on which the
eiectrochémical reaction starts.

The width of metal base foil 4 is not limited to 180 mm, but may be

determined as desired. Metal base foil 4 may be cut into individual pieces

having desired widths, instead of a width of 7.5 mm.

The material of resin layer 6 is not limited to PET.

EXEMPLARY EMBODIMENT 3
Fig. 3 is a sectional view of conductive feeder tape 103 according to

Exemplary Embodiment 3 of the present invention. Conductive feeder tape
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The thickness of netal base foil 4 is not limted to
30 pm but may be not nore than 60 pm preferably not
nore than 40 pm Ends of tape 102 are exposed in the
el ectrolyte solution. The el ectrochenical reaction
starts on a 15 portion of tge surface of conductive
feeder tape 102 in the electrolyte solution. |f netal

R I TR S
surfiig 2 Jﬁ@tég%rafﬂﬁe?area oz%c%t e por{lp&)a%rf@f efn ddiface 8B,

expose ends to Ion O surrace
I
e o 1 10 AT 05019853, agSCHLSRS456L g b o

foilbge. %tﬁﬁ co?et RIMBNAD nif A %?'a[lﬁﬁnn'&%i %Oﬂﬁahﬁvﬁ% la fensile
may be cut into individual pieces having desired

stredgdhNargdrthagpthaafof alinh im0 085.5 Metalldat fEilesl ahd &2 are
resin layer 6 is not limted to PET. 25 EXEMPLARY

madVBOBIMaNTud: F0§0. 3Mesalacae doilo®andvidabéoatdbily &l xed 82
feeder tape 103 according to Exenplary Enbodi nent 3

providetietgdriesenfoil h8@EntMetal Esedibilt 18@ hfie atefact dBOASof metal
103 i ncludes netal core foil 8 having surface 8A and

coak imt §dcasd haspowifaee 180Bseft inetal eyt foik 82 appasité di|sweface
on surface 8A,_ netal coat foil 82 on surface 8B,

1804et Jihatiipmmeighfilm daysr Hpisformesk on enrfaga 18@Adand adhesive
adhesi ve layer 11 on_netal coat foil 82. Metal core

layerctl 1S§0¥1§eﬁ=éﬁb518ffa%ﬂ 138Bum 5052 having a tensile 5

4 el %%[992%1%? Qctﬁﬁf;é Safo IuEEEvEﬂ e%é’?gtanﬁhia% FHhe be
o G 5 L e o 5
TR A
180'1@{1_6511& Itﬁlc]i(%egse gf 30 }iciﬂr f ﬂ/fe%a} %QI'AES fmpg ha(tjshg %iuc%ness of 24
pm. Metal coat foils 81 and 82 have thicknesses of 3 ym. Next, metal film
layer 10 having the thickness of 0.1 pm is formed by vacuum-depositing
nickel on metal coat foil 81, that is, on surface 180A. Adhesive layer 11 is
formed on metal coat foil 82, that is, on surface 180B. Then, metal base foil
180 which has the width of 180 mm and which has metal film layer 10 and
adhesive layer 11 on respective ones of both surfaces thereof is cut with a
slitter to have a width of 7.5 mm, thereby providing conductive feeder tape
103. Protective tape 61 may be applied onto adhesive layer 11 before metal
base foil 180 is cut. In this case, protective tape 61 is cut together with
metal base foil 180 and removed when conductive feeder tape 103 is used.

Conductive feeder tape 103 includes the combination of metal core foil 8

having a small tensile strength and metal coat foils 81 and 82 having a large

_tensile strength, thereby providing metal base foil 180 with a large strength.
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10 layer 11 is forned on surface 180B. A nethod for
manuf acturi ng conductive feeder tape 103 will be
descri bed bel ow. Metal core foil 8 and netal coat
foils 81 and 82 are bonded together and roll-forned
as to provide netal base fogl 180 having a w dth of
180 mm and a thickness of 30 gm Metal core foil 8 has

Megall éﬂﬁl‘ﬁgé%f)tdna%%%&{@ OP/%I\E saﬁ?@%ne{t@ i 0%1Pa er@%aces of

have t hi nesses o

mehAVicoE: tE Wigkoess Qﬁei%l 1p4ee '1% 1 QFS@EQ?(QM warpnﬁ] ot The

vacuum deposi ting nickel on msta coat foll

conb@ntr@ﬂoﬁlﬂfflﬁéﬁll -r1tﬁCih<%ﬁbt»‘cﬁ cody &dils!é1 had s‘zolrsrﬁgalm than
netal coat foil is, on surface 180B. Then,

thatéh ahetad sord fil 8, ﬂl%@ew k6duding anheffait G the fmdiBd 11&'!‘[5\1@&54 on
whi ch has netal filml ayer 10 and 20 adhesive layer 11
thedormesipactf wetahfibmohybptll cutkaekstidthegéali ®aetibn in the
with a slitter to have a width of 7.5 nm thereby
eleqﬁr(dytejsoigtmnnductlve feeder tape 103. Protective tape
be applied onto adhesive | ayer 11 before netal
lmtlvel edestane 103 nan Heed preferaldyatwectd metalafibn ddyer
|s cut together with netal base foil 180 and renoved

10 wade ebreigkel wéthosghe matabdasesfoik 180eth mesdacof dulampipam.

f eeder fta e 103 |ncI udes the conbi nati on of netal core
Condgiective ew@v ealQ3san hecmanuiaciured grexnengively ginceometal

1 and 8 haV|ng a large tensile strength,
baS?ﬁaliﬁ 1% maded ﬁ&em%%ﬁw%a PBIPR- 180 with a Iarge

NPt o lg/E a%%&&%waf%a{l%leﬁgg%?gf atGIeEbh o Spifs 1 and
52 LR PrATuRiAR Rl Rty OB SRR of s fyfs ang mot
limiFE thdsp, SR T m By chieiinb e of Bl Rt g 81 and
82 rﬁ%ﬁl Eﬁ’f i1 §1h lth(g bie@h{oﬁ)ﬂgﬁuﬁﬁ Bhe 91? in th ectrolyte

tro em ca reaC|on| ctrol'yte so
solution. The concentration of the metal impurity in each of metai coat foils

81 and 82 is smaller than the concentration of the metal impurity in metal
core foil 8.

According to Embodiment 3, metal film layer 10 is made of nickel, but
may be made of another metallic material that is neither anodized in
electrolyte solution nor corroded by a chemical reaction in electrolyte
solution. For example, metal film layer 2 may be made of gold, platinum,
silver, palladium, stainless, chromium, carbon, or alloy thereof.

The thickness of metal film layer 10 is not limited to 0.1 pm, but may

range from 0.01 pm to 10 pm. Having a thickness less than 0.01 pm, metal

film layer 2 may have defects, accordingly being prevented from feeding

stably. Having a thickness exceeding 10 pm, metal film layer 10 is

- expensive, accordingly preventing conductive feeder tape 103 from being
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Conductive feeder tape 103 can feed preferably due to
metal filmlayer 10 nade of nickel although netal
base foil 180 is made of alum num Conductive feeder
tape 103 can be manufactured inexpensively since netal
10 base foil 180 is made ofjgi nexpensive al um num
Metal core foil 8 is nmade of al um num 5052, and net al

mabaflcthipdd 2 are made of al umi num 1050.
I—Iovvecver, ?‘heg&’r?glt&gﬁléls of the foils are not I|limted

M M 10 I PR AL L e
by dhatetias! ioagiatieabhditRa) Hepo if‘itohgﬁﬁgkigfgt, ?)?Atyﬁg,t&%rinting.

solution. The concentration o npurTty 1 n

edahcoiduttiv! feedat tdl 163, SdhaRve BydrSiISiEblRkd 418y metal

the concentration of the netal inpudrity in nmetal core

filuf bister8l0 Acfopm@dngThes ﬁf@i@dﬂtﬁﬁﬂheﬁveflﬁ%réﬂ 11 filof baufy altbred
is made of nickel, but may be nade of another

by hiettairea onemit @r insnetdiah in 2 wditibewlashd pedoimed Hhen metal
el ectrolyte solution nor corroded by a chem cal

filoy leyer ilrisiforrebéct rol yte sol ution. For exanple, netal
filmlayer 2 may be made of gold, platinum silver,
pdlacarding toEmbpdissent 3 Hherthirknesal2bpm)@f medthbyore foil 8 is
. ,thereof. The thickness of netal filmlayer 10 is not
eight; times gregtey. thaynthaythickngss (hpgy dfrenehoofonetsh qoat foils 81
ving. a.thickpess |ess than 0.01 pm netal 25
andﬁg- m}ﬁ:ﬂ}% %hlzﬂ%w ﬁgm@t@]ew@tf@}l &isclose tﬁ@m ywissi the thickness
rLevent fr Jeedin tably, Having a thickness
of eqch eﬁgl cpg® g]ﬁlﬁs fﬁzﬂaa& & metphbase fool 140 dessrgthane a large
cqrdingly Jprevent.i CO tive f er tape. 103 frqgm
tens}ig S%ge%&‘- IS, dh el goa’%ﬂﬁég mgpf%éﬁsﬁfdlm 3 thykoss &;ffi?ast
. ' 0, d..h acuunkrdeposi ti,o t be forned
ewick R YRR SRS RePl 1 Oy B PRI D |
ClAﬂggiiﬁgm Bbgﬁ,'tﬂg ’mgtrerpz{l'o@tﬁ&%'l core foil 8, has a tensile strength
larger than that of aluminum 1050, the material of metal coat foils 81 and 82.
However, aluminum 5052 is not only the material of metal core foil 8. Metal
core foil 8 may be made of metallic material, such as tantalum, nicbium, or
titanium, which is anodized in electrolyte solution. Metal core foil 8 may be
made of metallic material, such as iron, zinc, copper, or magnesium, which is

corroded by a chemical reaction in electrolyte solution.

The thickness of metal base foil 180 is not limited to 30 pm, but may be

- not more than 60 pm, preferably not more than 40 pm. Ends of tape 103 are

exposed in the electrolyte solution. The electrochemical reaction starts on a
portion of the surface of conductive feeder tape 103 in the electrolyte solution.
If metal base foil 180 has a thickness exceeding 60 pm, the electrochemical
reaction is performed inefficiently due to an increase of the ratio of the area

of the exposed ends to the area of the portion of the surface on which the
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I n conductive feeder tape 103, adhesive layer 11 is
fornmed after netal 5 filmlayer 10 is fornmed. This
prevents adhesive |ayer 11 frombeing altered by heat
treatment or immersion in a solution which is
performed when netal filmjiayer 10 is forned.
Accordi ng to Enbodi nent 3, the thickness (24 pm of

eledtRidonfi@iPrdRblonStasts, © ONL L1 MES greater than the
(3 pnrfl 0

t hi ckness each of nmetal coat foils 81 10

anthSHidiH of RRthNbEd B3P 190 iyﬁbﬁhingﬂé& t6 980 1B, ?)ultlenéﬁy be

than twice the thickness of each of netal coat fol
det&lnided 82 dadicd dsmlf Pade IH0 B MAPHNRYE iAtd 1 &Ridual
tensile strength. Thus, netal core foil 8 preferably

piedeathavihfidekired svidthd, easteadiofiaCRidthestt®es nidan t hat of
each of nmetal coat foils 81 and 82. Al unmi num 5052, the

mat erial of metal core foil 8, has a tensile strength

15 larger than that of al um num 1050, the material of
EXBMEIABYHEMBODEMENE] 82. However, al um num 5052 is

not only the material of nmetal core foil 8. Metal

cdlig. #4iis 8 play vhew midepotitoetedéthent mmtayr L4 insa piroeess of

tantalum niobium or titanium which is anodized in
ma@%@@‘ﬂ*b‘l‘@t solid| glacsrolytiet aapaciter feemedtndPSbeccording to

c,.material, such as iron, zinc, copper, or

Exe%’éﬁn’gé momw 4 of the presentouyemyion. c Kdgi 48is a sectional
view 66he Gihaction efomant Fuaigt KreABAP E6os Brbesdt. . 4C
e o i e B Pl B R a7 e i
Fig. 451 GRPasitoh eRuf g e SR atPaspdivicas IsTpghods

il B3 BT ABL Y 81 Sf RUL KRR gl

eed5 I, oL s 0 OB G 0ok 03600
layedd 26, &idhﬂ@efﬁy@k@ﬁlpf the surface on which the 11

A method for manufacturing capacitor element array 105 including.
plural solid electrolytic capacitor elements 105 shown in Fig. 4 will be
described below.  Aluminum foil 106 having both surfaces thereof
electrochemically roughened is prepared. Anodized layers are formed on
both surfaces of foil 109 with an anodizing voltage of 35V. Insulating tapes .
15 are applied onto both surfaces of aluminum foil 106. Aluminum foil 106
is formed into valve metal body 16 having a desired shape. Valve metal
body 16 is separated into anode portions 13 and cathode lead-out portions 14
with insulating tapes 15 between portions 13 and 14. Cathode lead-out
portions 14 of valve metal body 16 are coated with manganese nitrate
solution applied thereto, and are then subjected to a thermal decomposition

process for five minutes at 300°C, thereby providing conductive layers 18 of
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el ectrochem cal reaction starts. The width of netal
base foil 180 is not limted to 180 nm but may be
determi ned as desired. Metal base foil 180 may be cut
into individual pieces having desired w dths, instead
of a wdth of 7.5 nm 5 EXENPLARY EMBODI MENT 4 Fig. 4A
is a plan view of capacitor. elenent array 104 in a
: Ri o AP rolytic capacitor
T A o o B LML D i ot 4 of
¢ y , el AR < L .
of ¢ AT T e 7 12 Mk R 0 lathls (P 16.
Valbb Gmefd- bdtyd 1648 ihfne¥8e&ThabBeHoRAE tdoMtiss Cf 'Q_HaB.E; while
view of the capacitor element array shown in ig. 4B.
adHeapaclayer 19/Aeokeindrictidy fbedel B4pd! U9 Ss DR Vit GASulating
13, cathode |ead-out portions 14, insulating tapes
tapd$,15valTlenyel abltagdyis 18ppliah doe B0VmintRedpéivaie cddductive
conductive | ayers 18, conductive polyner |ayers 19,
feedear tagre 17,5ah ayrends, 30d andasiléssestebhye eathdlle, prowidbddn the
for manufacturing capacitor elenment array 105
eledtradytedisolgttiopl. uie shictmblyptecstlutiont ¢antabgsa®i2 prol/l of pyrrole
el ements 105 shown in Fig. 4 will be described bel ow.
anda|Q:hi Mo 1 off lalkyieaphthaignesulfonatef ache t veltagsd initiates an
el ectraochem cal ly roughened is prepared. Anodi zed
eleqtrgehemicnle meaetien Sienpocopductive ffseder dmproill7 109 to thrm
n _anodi zi ng vol tage of 35V. Insulating tapes 15 are
COnGIEHY G PUREETh AFPTs hS JRagngs ag Tedmihisknoss sentirely on

oo bR R L sl L2 Do
ted,int d ions 13 d t hade | -

SSREH I BRI b B R B Pl
. Cath | ead- qut, .25 ti 1 f I

Canbi 30y A A R BRe fo AP v

is applied onto carbon layer 20. Then, the plurality of solid electrolytic

capacitor elements 105 are divided into individual solid electrolytic capacitor
elements 105. A cathode lead and an anode lead are taken out from cathode
lead-out portion 14 and anode portion 13 of each capacitor element 105,
respectively. Each capacitor element 105 is coated with epoxy resin, thus
providing a solid electrolytic capacitor. |

The pH value of the electrolyte solution is not more than 4.
Conductive polymer layer 19 is made of pyrrole, but may be made of
thiophene, furan, or a derivative thereof.

Conductive layer 18 is made of manganese dioxide, but may be made of -
other metal oxide or conductive polymer.

Valve metal body 16 is made of aluminum, but may be made of other
valve metals, such as tantalum, niobium, or titanium.

Examples of solid electrolytic capacitor element 105 according to
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solution applied thereto, and are then subjected to a
thermal deconposition process for five mnutes at
300C, thereby providing conductive |ayers 18 of 12
manganese di oxi de on cat hode | ead-out portions 14.
Next, conductive feeder tapg 17 is attached onto
i nsul ating tapes 15. Valve netal body 16 is inmrersed
H 3.5 while adhesive
En*téb}@gl%ﬁiﬁ%g%ﬁg%ﬁ &%qe\%gb@é‘gger tape 17 is attached
onto insulating 5 tapes 15. Then, a voltage is applied
for 30 m nutes between conductive feeder tape 17, an
EXaAMBEE and a stainless steel, a cathode, provided in
the electrolyte solution. The el ectrolyte solution
C OAtsalifdB18bt2ol§Hk |ca?£c19c¥xf wak %a&ﬂﬁcﬁxr@d'ﬁ%ﬁﬁ% cOdductive feeder

al kyl napht hal enesul fonate. The voltage initiates an
tapel it sfdChboilaaént Basichbadubtivfdedyshd v feeder tape
17 as to form 10 conductive polynmer 1ayer 19 having a
desired thickness entirely on respective both
surfaces of cathode | ead-out portions 14. Next,
EXAYHRLELZ ve feeder tape 17 is renoved from val ve netal
body 16. Carbon |layer 20 is applied onto conductive
po$§ﬁ1é‘i1 el@i]léﬁytlgcaladltmmaaymmﬁactured applg exhdontive feeder
er. 20. Then, the plurality of solid
tap%|lggto:rl g?@“&@%%@%é@@dﬂ“@f%fﬁ@d@%tﬂ!llwslﬁr e di vi ded
into individual solid electrolytic capacitor elenents
105. A cathode | ead and an anode | ead are taken out
t hode |ead-out portion 14 and anode portion 13
EXééiEgE capacitor element 105, respectively. Each
s coated w,th e resin, us

orS 3ok %Iee'!rﬁfé%%%ﬁ%&qroww. RopRATel usine ﬂ-?'ec?ﬂ‘iructlve
| | han 4.
el Ao RO R o Bnti R bRgP AR E

may be nmade of thiophene, furan, or a derivative
t her eof .

COMPARATIVE EXAMPLE

- A solid electrolytic capacitor was manufactured using conventional

- conductive feeder tape 30 including metal base foil 81 of nickel shown in Fig.

6 as conductive feeder tape 17.

Fig. 5 shows a capacitance, a tangent of loss angle, an equivalent series
resisfance (ESR), and an initial value of a leakage current two minutes after
application of 10V of each of the solid electroiytic capacitors of Ekamples 1to
3 and the comparative example.

As shown in Fig. 6, it was confirmed that each of the solid electrolytic
capacitors of Examples 1 to 3 has the initial value similar to that of the
conventional solid electrolytic capacitor. This indicates that conductive

feeder tapes 101, 102, and 103 according to Embodiments 1 to 3 have




Conductive | ayer 18 is nmade of manganese di oxi de, but

may be made of other netal oxide or conductive

pol ynmer. 25 Valve netal body 16 is nmade of al um num

but may be nade of other valve netals, such as

tantal um niobium or titanyum Exanples of solid

el ectrolytic capacitor elenent 105 according to 13
suffielepd 'fé@iﬁ§ ful}%tl,iém PR ARBRITRSALDELPW. EXAVPLE 1 A

solid electrolytic capacitior was manufactured using

conductive feeder 5 tape 101 of Enbodinment 1 as

conductive feeder tape 17. EXAMPLE 2 A solid

el ectrol ytic capapUSTRMESAPRIITARIIITY Usi ng
conductive feeder tape 102 of Enbodi nent 2 as

c oA deomiduetive efdder tape AdcordthgEXOMBleE pPedbritOinbntion feeds
el ectrol ytic capacitor was manufactured using as

5 reliabhdunt eleetrolpedeolutape aliB i9f inkrpedsiventand 48 useful as a
conductive feeder tape 17. 15 COVWPARATI VE EXAMPLE A

conduttive fdedet tape used fmpme bleotroshsmicalutactioni.ed usi ng

conventional conductive feeder tape 30 including
netal base foil 31 of nickel shown in Fig. 6 as
conductive feeder tape 17. 20 Fig. 5 shows a
capaci tance, a tangent of |oss angle, an equival ent
series resistance (ESR), and an initial value of a
| eakage current two minutes after application of by
of each of the solid electrolytic capacitors of
Exanples 1 to 3 and the conparative exanpl e.
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As shown in Fig. 6, it was confirned that each of the
solid electrolytic 25 capacitors of Exanples 1 to 3
has the initial value simlar to that of the
conventional solid electrolytic capacitor. This

i ndi cates that conductive iseeder tapes 101, 102, and
103 according to Enbodi nents 1 to 3 have 14

sufficient feeding func:(bgngr:s el ectrol yte sol ution.
| NDUSTRI AL APPLI CABI LI T ductive feeder tape

accpr A Bend Qe NPrRUES EAfe LANBRLIAR feeds S reliably

in electrolyte solutio pensive, and is

usef ul a agetnl BREYSAI Hz?vﬁl%e% eﬁlg& asﬁ.ﬁéé’c%e QRHC a &tond surface

el ectrochem cal reaction c Fve
oppogitdat thafrse @UPfdce] fits nidtAEb&de fb@lsﬁeﬁlg ﬁnaﬁ@‘é‘f@ﬂei%l that is

first surface and a second surface osite to

anddizes} i wlbeteslyté hluRsR ordas Bofreiéd hﬁﬂ BOcHERHAE 0  redBigh in
that is 5 anodized in electrolyte solution or is

eledtoolytdsdubipna chemical reaction in electrolyte
solution; a netal filmlayer provide on the first
surf ace miftal Fdmnistyair mrasale dwithe firlke siefaeb Jii the nayArbase
eing made of netal that is neither anodized in
fOHGF%m@ﬂyﬁémslﬂml kringonaderafadethlbbhas ishesithed anodized in
ction in electrolyte 10 solution; and an adhesive
eleqtgﬁ te §obKtiamanaye compdedr brice ohemiml medatiomade &lsictrolyte
] The conductive feeder tape of claim1, further
50 "™ing a resin layer provided between the second

surface of, t he {ret al base foil and the 15 adhesive
| ayer . an adhesive er over the second surface of the metal base foil.

2. The conductive feeder tape of claim 1, further comprising a resin.
layer provided between the second surface of the metal base foil and the

adhesive layer.

3. The conductive feeder tape of claim 1, wherein the metal film layer

has a thickness ranging from 0.01 pm to 10 pm.

4. The conductive feeder tape of claim 1, wherein the metal film layer
is made of gold, platinum, silver, palladium, nickel, stainless, chromium,

carbon, or alloy thereof,

5. The conductive feeder tape of claim 4, wherein the metal film layer

is formed by vacuum deposition, sputtering, ion plating, chemical deposition,

cladding, plating, or printing.
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3. The conductive feeder tape of claim1, wherein the
nmetal filmlayer has a thickness ranging fromO0.01 gm
to 10 gm 20 4. The conductive feeder tape of claiml,
wherein the netal filmlayer is nmade of gold,
platinum silver, palladiumqg nickel, stainless,

chrom um carbon, or alloy thereof. 5. The conducti ve

fegdeq‘htaggﬁ | L3l yfd LM
o501 o TS RRARGF Rtk eapD St bl 1 SR By eﬁae PR JHSE foil i
maflb aF iaf%e sre*a;%@o%'l HERRR

pri ntal nga 16 ) 1+he congﬁlgtt%ih\}e (ILelr tape o%’rﬂgfna

1, wherein the netal base foil is rrade of at | east one

of alum num tantalum niobium and titanium 7. The
conduThe vendeasias febdpetdife ol Bhith 1, w‘l‘fé%lﬁ' thelh&taTBhES foil is

base foil is 5 nade of at | east one of iron, zinc,
madeppet Jeaandnswf s, wific, BopPdic afi@iaehdEm eeder tape
of claim11, wherein the met al base foil has a

t hi ckness not nore than 60 pm 10 9. The conductive
feeder tape of claim1l1l, wherein the netal base foil
i it ubles cendrettiste feoder tapéd ofialaimgl awhierain thermetd g foil
econd surface opposite to the first surface of the
hasr?eﬁap kpefsengtonpre than 68umet al coat foil provided on

the first surface of the netal 15 core foil, and a

second netal coat foil provided on the second surface

of, thlﬁ} neéfl cort(;ﬁfml 10, The conductive feeder

ts?pe e equdygtye igpdettapeotdlasant. raherpindhe metaldase foil
inell agurlty contained in the netal core foil is larger

PhEh a concentration

a metal core foil having a first surface and a second surface
opposite to the first surface of the metal core foil,

a first metal coat foil provided on the first surface of the metal
core foil, and |

a second metal coat foil provided on the second surface of the

metal core foil.

10. The conductive feeder tape of claim 9, wherein a concentration of
metal impurity contained in the metal core foil is larger than a concentration
of metal impurity contained in each of the first metal coat foil and the second

metal coat foil, the metal impurity affecting electrochemical reaction.

11. The conductive feeder tape of claim 9, wherein the metal core
layer has a thickness not less than twice greater than a thickness of each of

the first metal coat foil and the second metal coat foil.
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of nmetal inpurity contained in each of the first netal
coat foil and the second netal coat foil, the netal
impurity affecting el ectrochem cal reaction. 11. The
conductive feeder tape of claim9, wherein the netal

core 25 layer has a thickness not |ess than tw ce
greater than a thickness of each of the first netal
cogd. f AiheAl HPEnSELH I Aille]l 2. A . ..
met hod for manu thl:t uri ﬁg‘fgﬁ@n"é’@?{ﬁ% 1\:/153781‘f %éedfé‘}a?épcg,mpﬂsmg'
CONpI | BidjihiviRg W RADbAITHE RATE of Firke BaMth far
surfacg %ﬁad agsecond sﬁé:?%%eh opp%sa{ ?%gtto t g‘gﬁlﬁfis% s8tond

surfadel GRsite® 1R BtstRaetickOthe RRIADLIBIRPhei tl@é%(; Bgﬁfetal

is anodi zed in electrolyte solution or corrode
that lie ainodizedeiacdletRolyte sBlRIACHF r¥b8ed By Ul LM LA DN in
a netal filmlayer on the first surface of the netal
elettaslyte balitions he metal filmlayer being made of netal
that is neither anodized in electrolyte solution nor
cor r odfamopgen ofetal filin Iagacbhovhe firdt! AoFic ot the metal base
.solution; and 10 form ng an adhesive |ayer over the
foil g blae meetad flac daydr béimgnemde ofometal that isl Aeithbe amedized in
of claim12, further conprising attaching a
elegirelyte: tsoletienpron mosraded dpthasichenicalereacticn i, eldvérolyte
r{ethod of claim 12, wherein said formng of the netal
solytignnand,yer conprises forming the netal filmlayer by
vacuum depositio Spyttering, jon plating, chem cal
deposiPToHne @‘lnaaahﬂ%}}’e Emn Ager the serond syrfage of ghe metal
basngt.god for manufacturing a solid electrolytic
T Oﬁ citor, conprising:

13. The method of claim 12, further comprising

attaching a protective tape onto the adhesive layer.

14. The method of claim 12, wherein said forming of the metal film

- layer comprises forming the metal film layer by vacuum deposition,

sputtering, ion plating, chemical deposition, cladding, plating, or printing.

15. A method for manufacturing a solid electrolytic capacitor,
comprising:

preparing a conductive tape including a metal base foil and a

~.metal film layer on the metal base foil, the metal base foil being made of

metal that is anodized in an electrolyte solution or corroded by a chemical
reaction in electrolyte solution, the metal film layer being made of metal that
18 neither anodized in electrolyte solution nor corroded by a chemical

reaction in electrolyte solution;
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preparing a conductive tape including a netal base

foil and a netal filmlayer on the netal base foil,

the netal base foil being nade of netal that is

anodi zed in an electrolyte solution or corroded by a

chem cal 25 reaction in elggtrolyte solution, the

nmetal filmlayer being made of netal that is neither

anodi z ' t i : or, d :

chor o Rl VAl Spoal hody RS 7 dRART pBich and 2
cathedeladd-egt po i li il oL fd i

and a cath ogel\t#elg 3{11(53}5 tglﬁp1 (IJI ??P&ghﬂ%}%@%ﬁ&%@ E‘iﬁa%t 'Glru?%&tn%%ret ton
andetcutlenietload @R rHi6h byttadidgarCsiRlend S Qith the valve

portion by attaching an i nsul agl ng tape onto the valve
metathaldypiddyvalte metal bedybheindea ¥nddideddadéy fRAAIZEthereon;

| ayer provided thereon; 5 form ng a conductive |ayer

on t heforatihgdecdrehittivetlaper bhthefathdde losd vg p&itRin of the

body; attaching the conductive tape onto the anode
valypmetahbedyd the insulating tape of the val ve netal

body; and form ng a conductive polyner |[ayer on the

conducatitgehipgyre lsgndwmetive) tape cintocthenanadle prativhoandythe
. ppl yi ng a vol tage between the conductive tape and
ms‘ﬁﬁgmxgd%a% qﬁéhawagwemwm; @mdr si ng the val ve netal

body i el ectrolyte solution, the valve netal body
havi ng*g{"ﬁé“% 8rranepryee pabanenlaveren theseansictiyetlaper by an

ttached .t her et o. .
elecBrochemical reaction by applying a voltage between the conductive tape

and the valve metal body while immersing the valve metal body in
electrolyte solution, the valve metal body having the conductive tape and the

insulating tape attached thereto.




