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WD 2005/ 104150 1 DESCRI PTI ON PCT/ JP2005/ 007007
SCOLI D- STATE ELECTROLYTI C CAPACI TOR AND MANUFACTURI NG
(yg&ggg THERECF TECHNI CAL FI ELD The present invention _
_ U a solid electrolitic capaci t or i el d#rfgp/007007
solid electrolyte made of conductive polyner for use
in various electronic devices, and to a nethod of
~manuf acturing the capag : CKGROUND ART
According to high-fre%ﬁ%ﬁ@%lgéip ions of electronic
apparatuses, capacitors used in the apparatuses have
been required to have excellent inpedance
SOTATR ST TS BISCTRATNN ¢ CARENETER ARY MANYFACTURING
“requirenent, solid 15 electrolytic capacitors
i ncluding solid el edEOHYISHBRE®IF conductive
pol ymer having |arge conductivities. Fig. 22 is a
per spective view of conventional solid electrolytic
capacitor 1100 disclosed in Japanese Patent Lai d-Open
Publ i cati on No.20007%. AJFEEEIQB is a perspective

Vi of capacitor. 1100. Fig. 24 js a perspective view .
20T ReaEad FiseRbiortiter g ﬁﬁl‘icﬁlﬁﬁapoiﬁbﬁlg faRRsitoggneluding
' [ 4 o i | ement 1030, a surface .
solfl el i1 5 £ bOnFt BT e Bl S Eomic
' fOilethd ' Vi di electric
e T Pl B A e R Lt or ot o 1034
and anode portion 1033 wth resist 1032 having an
insul ating property. Solid 25 electrolyte [ayer 1035
is fornmed on a surfBACKGROATNAHARIOrti on 1034.
Cat hode | ayer 1036 nmade of carbon and silver paste is
f oftersetding stel ikdghdremtensyy ppetadiaars ti36lectimade amrarabuses,
1033 of capacitor elenment 1030 is placed on a
CaPESHABT HERY WO B GPPRCAISES Feame) boe sreguisg7to have excellent

impedance characteristics in high frequencies. For this requirement, solid

W

‘electrolytic capacitors including solid electrolytes made of conductive

polymer having large conductivities.

Fig. 22 is a perspective view of conventional solid electrolytic capacitor

- 1100 disclosed in Japanese Patent Laid-Open Publication No.2000-340463.

-Fig. 23 is a perspective view of capacitor 1100. Fig. 24 is a perspective view

of capacitor element 1030 of capacitor 1100.
As shown in Fig. 24, in capacitor element 1030, a surface of anode body

1031 made of valve metal, such as aluminum foil, is anodized to provide a

dielectric oxide layer, and is divided into cathode portion 1034 and anode

portion 1033 with resist 1032 having an 1nsulating property. Solid

electrolyte layer 1035 is formed on a surface of cathode portion 1034.

‘Cathode layer 1036 made of carbon and silver paste 1s formed on solid

~electrolyte layer 1035.

Anode portion 1033 of capacitor element 1030 is placed on a connecting
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surface of anode term nal 1037, and cat hode | ayer 1034
is placed on a connecting surface of cathode term nal

éga8 Connecting portions 1037A of the connecti na
WEaPPALR1G0 anode terminal 1037 are fol ded andl/PErAR007007

to anode portion 1033 by résistance wel ding. Cathode
| ayer 1034 is connected to the 5 connecting surface of

. . ih ( ¥ .
o AT oI o o on o
corfrf¥d S92 &Y @380 tefrﬁ{fgig B3 M lec@iﬂggjortion% &PB'?A of

I nsul ating resin package acconmodat es“capacl
theet @IRRtinkR R faceaifedR deaeMniah] 1037 a koGSt ﬁﬂd?@in@ﬂ% anode
el enment, and cathode term nal 1038 10 connecfed to
pottivm 20283bptrebtahdcomeRlinge Cathodwlayt83D3arid coahbadé to the
termnal 1038 to have respective portions exposing to
conrtestiogt sifece Pheaplordd teramifal Hifddwitle condattiv® 3idvengaste.
cathode term nal 1038_exposing to the outside of resin

Guplasc3@@8A 699 farl@eééﬂa banding -P@%%‘ﬁlﬁ plthe icg@@,eqtiﬁa rurface of
f i 1039, i di t
catpRs R AODAE: aha 10308, 15 respectively. in
R T B N e

ancle HEhinGE 108RUS %:b{nb% ﬁ)lg%%te%]rﬁeﬁ@i:f{l(fpgaﬁlo%.sger{]aiﬁl%]géOSS

Further, anode term cat hode term na

con@vg:dCoNttiedslealing th aMethanddOBraiade 1097 bindncatBéde 8i¢hinal
cat hode portion 1034 20 of capacitor elenment 1030 to

1038ute hatvermespadtsvel PBitbhan dxjaaa s, tot thesouiptida i dTvg peetiods of
el ectrolytic capacitor 1100 with a |arge equival ent
anagler tegminphd(8¥ aack cithoidy temmhinal 3088 exnosingl enthesenisede of
- resi sf{ance éESR). They.  prevent the capacitor from .
resyb PAgkage d 03P atsdbentcplong resnsetize maes bmshe drottompicresin

' Il ESL...al i se. suDDressin
package o Tk e thiRg PIRVIAIRE o OUERY o Rinal! 40P T Posiths 4038B,
res#, with high frequencies. SUMARY OF THE

f

‘ON A solid electrolytic capacitor includes a

| B cohanfch a6 dt SERrBR} iR PRI DB Anode terminal 1037
PCT/ JP2005/ 007007 3 havi'ng a first surface connected

and atibdenesienipal t1038 bhva dvapsek! SiuehfBBNthuahdidaw Mttor
a second surface opposite to the first surface, a
raifihgta sheipedurther, anode terminal 1037 and cathode terminal 1038
have considerable lengths from anode portion 1033 and cathode portion 1034
of capacitor element 1030 to outer terminals 1037B and 1038B, thus

providing solid electrolytic capacitor 1100 with a large equivalent series

~ inductance (ESL) and a large equivalent series resistance (ESR). They

prevent the capacitor from being used around a CPU of a personal computer,

~ which requires a small ESL, a large noise suppressing performance, and an

excellent transient response to deal with high frequencies.

SUMMARY OF THE INVENTION

A solid electrolytic capacitor includes a flat-shaped anode terminal
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cat hode term nal having a first surface connected to a
cat hode | ayer of the <capacitor elenent and having a

rface opposite to the first surfac
W@ﬁ@&%g?‘ﬁ Qnd an insul ati ng resin package acﬁ%ﬁ%&g‘?ﬁ/ﬂﬁmm
the capacitor el enent, t he3anode term nal, and the
cathode termnal. The second surface of the cat hode

'Ihaif gmcl rfﬁjst Sﬁ]l‘_{l act Sclan%éfédt {1€a 5 ecﬁl%Pg ;ﬁo%m?ic e}%&(ﬁt&n&g&em

e second surface ©

anénﬂahﬁi% §e§é%6ﬁd3éﬁ1ff§&ae oBholile toCttd et ts‘:‘t{rfﬁc@ala %@%%ped

to an outside of the reSin package. The anode 10

cathedoi teaninfiChadies & ffrkt stirfabe GsnpeEtedon ardtidodd Iaster of the
thin portion thinner than the first thick portion.

capivetolri alsmenhiagkd havinigom shasnd harfaee opgositie tadhe dirst karface
anode termnal and a portion of the first surface of
therpef, aﬁ@d{eatl eAulRIing ThRSIN f Pacitagehiancqyomodeingashe capacitor

orti of the first surface t he anode term nal _and
ele nrjfg teympigad,an Fh%?aﬁ??ﬂéﬁeﬁﬁwfﬂon ?"Ph'@cond surface
15 se ond.t hi orti

of %%&%ig@% eﬁ?ﬂl?l%ﬁ 55 o P el tSI’szﬁ"cFr? 8BS Forminal.
Thé rﬂe% d RRIFARNof }H? ef.‘rﬁ)%nﬁelgﬁﬁ %# A tth tsqﬁ*f ce of the

secon surrace o he cat erm na

catBbdé Rerfninst egpodcats 0f obgde alhage réﬁh”bﬁﬁiagte-rh eI‘he anode

second thin portion has a portion of the fir surface

terafidabaidigdeparfast edidkopoittien aadandrithilik ReEtionothind6r than
This solid electrolytic capacitor has a small

theefjstvthidnpoint. e<Thé fisictliok orton hiss theaecyndourfaablof the
to a mpunt body. BRI EF DESCRI PTI ON OF THE DRAW NGS

anqdegtermanpkand gi wtwmﬁtbﬁ fstanrfgce p@ther angdd terminal. The

acitor accordin odi ment. 1 of
siref PR ot SR veReitis o, Fid Salichrq r@wtsrm%l and
.50l | t.r t citor acgprdin
bei 8 g SUGR bRE  FERK b ol TP ol e AR e o
i 4
BT AT s AR s ot i
portio8W dfhet Bécosdl tlﬁcl%'ﬁﬁ*tio%' hhi (%h(éa&%hﬁoéuﬁé}&obfl itAE da@hode
Enbodi nent 1. Fig. IE is a perspective view of the
termohaldant ex tpootivhi of tdapéiest enrfaeardfethe cathode terminal. The
second thin portion has a portion of the first surface and being connected to
the second thick portion.

This solid electrolytic capacitor has a small equivalent series

inductance, and is stably mountable to a mount body.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 1 of the present invention. |
Fig. 1B is a front view of .the solid electrolytic capacitor according to
Embodiment 1. |

Fig. 1C is a bottom view of the solid electrolytic capacitor according to
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5 to the nmount body according to Enbodinent 1. Fig. 2
is a perspective view of a capacitor elenent of the

' | ectrol ytic capacitor according to i_ment
W@%@?’&.’f@ﬁ is a plan view of a substrate uslg@?’ﬁg?()%%mom
manufacturing the solid eléctrolytic capacitor
according to Enbodinent 1. 10 Fig. 3B is a cross

”ﬁﬁ%. I, view of the substrate at |ine 3B-3B shown in
k le%gAll%ll:ig 4A is a plan view of a solid

el @‘ié FOhYisl & F@PIGI, UF AfRL Q51 'égecttfblygéec@@a@;t)ﬁr according to

Enbodi nent 2 of the invention. is"a front vie
Entfodiensal i d el ectrol ytic capacitor according to 15

Enbodi ment 2. Fig. 4Cis a bottomview of the solid

el #cg.ridl y¢ & pecsativeoriewodfthdi sodidtlectirnlyoidi ampatitdr mounted

Fig. 4Dis a side view of the solid electrolytic

ﬁmutl@boéE@m@dm@gt@Enﬂmmamdt 2. 20 Fig. 51is a

pective view of ,a capacitor elenent of the sogli
E&&r& 8 i% ROIBRRGHYSY V4eWoP |%g€aﬁ3@CEﬁ%o%iPFﬁ?fﬂt of qhuegsohd

bst df
eleﬁéﬂlﬁg&%ﬂ?ﬂ:ﬁ%ﬁ%@gpg 'S ﬁé‘ﬁé‘{fﬁ 'ec cg;)aci tor
ggg‘ ona %ﬂDeIVE\IHg? gl*Vhe 150ks t@a ug d:f(?rngwt%’réﬁ‘ééurﬁ%h? golid
ele@t@oﬁﬂtﬂz coAcithl Qcco%ﬁlﬁét@EBﬁmﬁﬂe%WIOf a solid

electrolytic capacitor according to Exenplary
EnBadizBeita Sroel sb&BondIvEBW dfithe Bubstrabe b6 lidelIBHIB AW in
of the solid electrolytic capacitor according to WO
Fig20885/ 104150 PCT/ JP2005/ 007007 5 Enbodi ment 3. Fig. 7C
is_a bottomview of the solid electrolytic capacitor
acEi d%gsw pleEnboigrnenta solidi glectrolyitic papaditory pesgrding to

t he, sol el.ectroly c apacitor according to 5
Exegng&;y@w@oélment & he c1:m|roentl101r1 g

Fig. 4B is a front view Qf the solid electrolytic capacitor according to
Embodiment 2.

Fig. 4C is a bottom view of the solid electrolytic capacitor according to
Embodiment 2. _

Fig. 4D is a side view of the solid electrolytic capacitor according to
Embodiment 2.

Fig. 5 is a perspective view of a capacitor element of the solid
electrolytic capacitor according to Embodiment 2.

Fig. 6A is a plan view of a substrate used for manufacturing the solid
electrolytic capacitor according to Embodiment 2.

Fig. 6B is a cross sectional view of the substrate at line 6B-6B shown in
Fig. 6A.

Fig. 7TA is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 3 of the invention.

- Fig. 7B is a front view of the solid electrolytic capacitor according to
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Fig. 8Ais a plan view of a solid electrolytic

-~ capacitor according to Exenplary Enbodi nent 4 of the

i jon.. Fig. SBis a front view of the solid
Wé%g}ﬁ@%}lﬂl c capacitor according to EnbodihEht/F2005p07007

Fig. 8Cis a bottomview of ®the solid electrolytic

capacitor according to Enbodinent 4. Fig. SDis a

' [ of the solid electrolytic capacitor
Engﬂcj:%glrn\fﬁnﬁ\ggto Enmbodi nent 4. Fig. 9A is a plan view of

S T B ANt H1d BEEO RS cqfacifd pccording to
Enibc@hievitesw of the solid electrolytic capacitor

according to Enbodinent 5. Fig. 9Cis a bottomview

of Fighe7Baisi d siecticwloft ile sdpheildwrolgticorapianiot dccording to

Enbodi ment 5. 20 Fig. 9D is a side view of the solid
Enghasdmest i i ¢ capacitor according to Enbodi nent 5.

Fi g. 1§Ajsa lan, view of a solid electrolytic )

ca%é%i Brisad i Mip o eehgl alegtiohfielicapntiter pcarding to

Lnhventign. FK.g. | is a front view of the solid
EX%P@E?WO@?’(@@%BE%‘}%?‘Qé’@‘é‘?ﬁ%‘i’%g to 25 Enbodi nent 6.

Fi g ! td: j . Lo electrolytic ..

cag};\% i]f%%rlg Zac gré) ?lgl‘}nlga’} é(;f a)grrg%%ﬁi %gerﬁ%%ly%ﬁi G aﬂjf%r %égcog ding to
EnHodem¥hew of the solid electrolytic capacitor

accordi ng to W) 2005/ 104150 PCT/JP2005/ 007007 6

EnBagis®is abottdg vid# dfTha dptidsdlectrbMeic/édcabr dccording to
capaci tor elenent of the solid electrolytic capacitor

Emdodondinhd. t o Enbodi ment 6. Fig. 12A is a plan view of

a substrate used for manufacturing the solid 5

el B r&) yis iz sidgpaiaw of thecelidh alpctrolytib sdpaeiter ccoFlipg to
2B.is a cross sectional view of the substrate at |ine
Emi;gg

yyent 4,

Fig. 9A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 5 of the invention.
Fig. 9B is a front view of the solid electrolytic capacitor according to
Embodiment 5.
~ Fig. 9C is a bottom view of the solid electrolytic capacitor according to
Embodiment 5.
| Fig. 9D is a side view of the solid electrolytic capacitor according to
Embodiment 5.
Fig. 10A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 6 of the invention.
Fig. 10B is a front view of the solid electrolytic capacitor according to
Embodiment 6.

Fig. 10C is a bottom view of the solid electrolytic capacitor according to

Embodiment 6.

Fig. 10D is a side view of the solid electrolytic capacitor according to
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shown in Fig. 12A. Fig. 13Ais a plan view of a solid
el ectrol ytic capacitor according to Exenplary

' [ t 7 of the invention. 10 Fig. 13B jis a front
W&Eﬁ&&éﬁﬂﬁe solid electrol ytic capacitor ac%%?@fﬁ@o%omw
|

Enbodi ment 7. Fig. 13C is a®bottom view of the solid

el ectrol ytic capacitor according to Enbodinent 7.
| O is a side view of the solid electrolytic
Enggcgiég}]e?loré'accordi ng to 15 Enbodinent 7. Fig. 14A is a

| gn vijgw; Of o E=Y 0 [ j ' :
o el BBt nent & off P PRGRR, Fhim e g sotid

electroBythé @ayaciic@Wcobrdihe t6 PlrhBod@hesitr®@! yti c capacitor
according to Enbodinent 8 20 Fig. 14Cis a bottom

vi &g .0f2A ireagdhn oriek edtar bt ctecapaciol anaaafzotukiing the solid

Enbodi ment 8. Fig. 14D is a side view of the solid
eleetrebitimtandattor msaviding tadaobetlinperttd. Enbodi ment 8.

Fig, 15A is a plan view of a solid electrolytic,

capddi 14B Bcaonapngetidonals viere ph| they sehgsaienehtling dgB-12B
hthe.i :%venﬁ"gn. Fig. 15Bis a front view of the solid
SHEYR YR FdPyt44¢- capacitor according to Enbodi nent 9.

Fig: 1 i t V] fi.ih Lid el rolytic ..

Cag}ﬁfi 72 130% ?zgxltl nvg o&% %)61(3{5 Fﬁeé‘,ﬁ]%g%gc ca%g&tgr %tccordmg to
ExEaplhi208NA0AA07 7 of (FORANAR. 9 Fig. 15D is a side

view Of the solid electrolytic capacitor according to

EnBodi 188 4s Q. frEh® viebP Of ithe @oRH & edMir8MLRS caip a®fbot Ghecording to

el ectrolytic capacitor according to 5 Exenplary
Embwdodentfit 10 of the invention. Fig. 16B is a front
view of the solid electrolytic capacitor according to
Enbisildénis a bottom view of the solid electrolytic capacitor according to
Embodiment 7.
Fig. 13D is a side view of the solid electrolytic capacitor according to
Embodiment 7.
Fig. 14A is a plan view of a solid electrolytic capacitor according to
Bxemplary Embodiment 8 of the invention,
Fig. 14B is a front view of the solid electrolytic capacitor according to
Embodiment 8.
Fig. 14C is a bottom view of the solid electrolytic capacitor according to
Embodiment 8.
Fig. 14D is a side view of the solid electrolytic capacitor according to
Embodiment 8.
Fig. 15A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 9 of the invention.
Fig. 15B is a front view of the solid electrolytic capacitor according to
E_mbodiinent 9.

Fig. 15C is a bottom view of the solid electrolytic capacitor according to
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Fig. 16Cis a bottomview of the solid electrolytic
capacitor according to Enbodinent 10. 10 Fig. 16D is

de view of the solid electrolytic capacjtaor
W@@@%@"&I@ﬂgr’ot o Enbodiment 10. Fig. 17Ais a 'ﬁg'Q’HP\?P%{PWOW

of a solid electrolytic capgci tor according to
Exenpl ary Enbodi nent 11 of the invention. Fig. 17Bis

. ~ont .\ ew of the solid electrolytic capacitor
Engl%‘%{&?%ﬁlﬁ\gg'to 15 Enbodi nent 11. Fig. 17C is a bottom

Vi 0 id is i [

L ESoLobe geldtuRheLinl ki QeREhAR ARG ot ne o
EnghRGhve@k )t i ¢ capacitor according to Enbodi nent 11. 20

Fig. 18Ais a plan view of a solid electrolytic

cafpagi 16A iacz qridhngewoof Bxeshinl algctiuipridicapatitd? aetoidieg to

invention. Fig. 18Bis a front view of the solid
ExemgdaroEmlicdivwapadOtdthacoventiong t o  Enbodi ment 12,

Fig. 18C is a bottomview of the solid electrolytic _.
cag'a%i 16B inecBeat neew of ths sohidoripaiaatytiocammcior meeriding to

: l.de vi.ew of the solid electrolytic capacitor
En%@?é%f%& to Enmbodinent 12. IFi g. 18E is a perspective
200t T ok BRkp SRl PE BSOS S ERABC LS csanine o

Embdifedt 189A is a plan view of a solid electrolytic
capacitor according to Exenplary Enbodi nent 13 of the

I NPentie .is b Side:3Bw &f thd 66NMY clé@W19tictdd@ashbt Gecording to
el ectrolytic capacitor according to 5 Enbodi nent 13.
Enfhiogim@B8€C1Ds a bottom view of the solid electrolytic
capaci tor according to Enbodinent 13. Fig. 19D is a
si Hig. vl Bisfa phan soewdofeh exlidoklecinolyiapgepacitor according to
Exgrcr:l% a{rcgjri ﬁr%btogimgqu (1)]in tl?é inlxgéntion.
Fig. 17B is a front view of the solid electrolytic capacitor according to
Embodiment 11.
Fig. 17C is a bottom view of the solid electrolytic capacitor according to
Embodiment 11.
Fig. 17D is a side view of the solid electrolytic capacitor according to
Embodiment 11.
Fig. 18A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 12 of the invention.
Fig. 18B is a front view of the solid electrolytic capacitor according to
Embodiment 12.
Fig. 18C 1s a bottom view of the solid electrolytic capacitor according to
Embodiment 12. |

Fig. 18D is a side view of the solid electrolytic capacitor according to

- Embodiment 12.

‘Fig. 18E is a perspective view of another solid electrolytic capacitor-
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ek

10 Fig. 20Ais a plan view of a solid electrolytic
capacitor according to Exenplary Enbodi nent 14 of the
invention. Fig. 20Bis a front view of the so

WRERH Y )59| c capacitor according to Enbodi %T’JEQOOWOWOW
Fig. 20Cis a bottomview of the solid electrolytic
capacitor according to 15 Embodinment 14. Fig. 20D is

ide Vb 8 f th olid electrolytic capacitor
m£881%%§(];1?hent 14. Fig. 21A is a plan view

2 |§%q%%§$&%;’vﬁ¥%@f ST bRIECATIRE aBetd: accosfipe to
Exéﬁip@arfglrEﬂltboﬂhﬁ\éh@flStdi*%hé%iréht%r?(?t rol ytic capacitor

according to Enbodinent 15. Fig. 21Cis a bottomview
of Fihela®lis d febecvieat yf ithe eafdaile@roBeRofgiariot dccording to
Enbodi nent 15. Fig. 21D is a side view of the solid
Emdodoment ¥8i ¢ capacitor according to 25 Enbodi ment 15.
Fig. 22 is a view of a conventional solid electrolytjc
ag%i]{%«‘r 18 beg‘.?tOEBVIF%V af Phea sk elegrolytércarfacitos according to
ogventl ig solid electrolytic capacitor. WO
5Bl 180 PCT/ JP2005/ 007007 9 Fig. 24 is a

Cohbrb iR 3F eu eb BRS RS L FTR R sPpakitie mesquding to

EobfEROS1o8 1 Capacttor Eement 2 anade Booy” 3 Fesi
El Bt r A i@ oL pUt vidw Gt hd@idLalvefrolytic capacitor according to

Exemplary Embodiment 14 of the invention.

Fig. 20B is a front view of the solid electrolytic capacitor according to
Embodiment 14.

Fig. 20C is a bottom view of the solid electrolytic capacitor according to
Embodiment 14.

Fig. 20D is a side view of the solid electrolytic capacitor according to
Embodiment 14.

Fig. 21A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 15 of the invention.

Fig. 21B is a front view of the solid electrolytic capacitor according to
Embodiment 15.

Fig. 21C is a bottom view of the solid electrolytic capacitor according to
Embodiment 15.

Fig. 21D is a side view of the solid electrolytic capacitor according to
Embodiment 15.

Fig. 22 is a view of a conventional solid electrolytic capacitor. -

Fig. 23 1s a perspective view of the conventional solid electrolytic

capacitor.
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W -1 & Ot B WM e

8 Anode Lead Frane 8A @uide 8B Junction 15 9 Cat hode
Lead Frame 9A, 9B Cuide 10 Anode Term nal 10A Thi n
Portion (First Thin Portion, Third Thin Portion ?P

WO MY I@H 580 10E Thick Portion (First Thick FoF#t 8995"007007
11 Cathode Terminal 11A Thifl Portion (Second Thin
Portl on, Third Thin Portion) 11B Junction 11E Thick

Qﬂla S%le %%g%e-[:%%t(wg ord on %809591%%%"5 réég o%ﬁnmonal
2005/ 007007 10 504Anode Portion
SO%%%%&%%QE’%QE{I%E 506Solid Electrol yte Layer

507Cat hode Layer 5508Anode Lead Frame 508ACui de
508BJuncti on 509Cat hode Lead Frane 509A, 509BGui de
10510Anode Ter m NRE FERANGR NOMERALSFI r st Thin
Portion, Third Thin Portion) 510BJuncti on

Capacitor Element
Anode Body
Resist
Anode Portion
Cathode Portion
Solid Electrolyte Layer
Cathode Layer
Anode Lead Frame
8A Guide |
8B Junction
9 Cathode Lead Frame
9A, 9B Guide
10 Anode Terminal
10A Thin Portion (First Thin Portion, Third Thin Portion)
10B Junction
10E Thick Portion (First Thick Portion)
11 Cathode Terminal _ |
11A Thin Portion (Second Thin Portion, Third Thin Portion)
11B Junction
11E Thick Portion (Second Thick Portion) |
12 Resin Package
501 Capacitor Element
| 502 .+ Anode Body

503 Resist
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510CPr ot rudi ng Portion 510EThick Portion (First Thick
Portion) 15511Cathode Term nal 511AThin Portion

in Portion, Third Thin Portion) 5 [
Wégﬁ&f(}gﬁ‘l%gecond Thick Portion) 512Resin Pacéé@g?’zg&/oomm
514Cat hode Terninal 20514ATHI n Porti on (Second Thin
Portion, Third Thin Portion) 514CSeating Portion
o214DProtru [i%e gg TE]" Qn 514EThi ck Portion (Second Thick
ortion) erm nal 25515AThin Portion (First

509 hi n Portiofsholdi P&t n Portion) 515BJunction
515CProtruding Portion 515EThick Portion (First Thick

50@ortion) V200 ckBAFROLREH JP2005/ 007007 516 516A
516C 516D 5 516E 517 517A 517C b517E 10 601 602

50603 604 Ga&Ehode Layer

508 Anode Lead Frame
508A Guide

| 5088 Junction
509 Cathode Lead Frame

509A, 509B  Guide

510 Anode Terminal

510A Thin Portion (First Thin Portion, Third Thin Portion)

510B Junction

510C Protruding Portion

510E Thick Portion (First Thick Portion)

511 Cathode Terminal

511A Thin Portion (Second Thin Portion, Third Thin Portion)
5I1E Thick Portion (Second Thick Portion)

512 Resin Package

514 Cathode Ternﬁnal

514A Thin Portion (Second Thin Portion, Third Thin Portion)

514C Seating Portion

514D -+ Protruding Portion

514E Thick Portion (Second Thick Portion)

515 o Anode Terminal |

515A . Thin Portion (First Thin Portion, Third Thin Portion)

5158 Junction

516C - Protruding Portion

5158 Thick Portion (First Thick Portion)
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15 606 607 608 608A 608B 20 609 609A 609B 610
610A 610B 25 610E 611 611A 611B Cathode Ter m nal
on (Second Thin Portion, Third Thin Porti
Wé@ﬁﬁw’”ﬁ@ drtion Protruding Portion Thick Po?@T@ﬁQOOWO?WOW
(Second Thick Portion) Cat hbbe Terminal Thin Portion
(Second Thin Portion, Third Thin Portion) Protrudi ng

ortion T r % econd Thi ck Porti on)
paci torh‘gﬁ@r?e%%t@er 0 g Body Resist Anode Portion

5164t hode PoI‘IﬂIPPOI%?Aﬂ B LRATFIRYD S tIARY @hir LD BRrtion)

Layers Anode Lead Frane

516C Seating Portion
516D Protruding Portion
516E Thick Portion (Second Thick Portion)
517 Cathode Terminal
517A Thin Portion (Second Thin Portion, Third Thin Portion)
517C Protruding Portion
517E Thick Portion (Second Thick Portion)
601 Capacitor Elements
602 Anode Body
603 Resist
604 Anode Portion
605 Cathode Portion
606 Solid Electrolyte Layer
607 Cathode Layers
608 Anode Lead Frame
608A Guide
608B Junction
609 Cathode Lead Frame

609A, 609B  Guide

610 ~ Anode Terminal

610A Thin Portion (First Thin Portion, Third Thin Portion)
610B Junction

610E Thick Portion (First Thick Portion)

611 ~ Cathode Terminal

611A " Thin Portion (Second Thin Portion, Third Thin Portion)

611B 'Ju_nction_
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@ui de Junction Cathode Lead Frane QGuide Anode
Term nal Thin Portion (First Thin Portion, Third Thin

rfi Junction Thick Portion (First Thick Portion
-.W@p%g@lﬁgrm nal Thin Portion (Second Thin T@?@H?WO?NOOT’

Third Thin Portion) Juncti®h WD 2005/ 104150
PCT/ JP2005/ 007007 12 611E 612 612A 61213, 612C 5

o1 198 MG W BB G20 6164
612

Resin Package

612A Resin Package

612B, 612C  Recess

614 Cathode Terminal

614A Thin Portion (Second Thin Portion, Third Thin Portion)

- 614C Seating Portion |

614K Thick Portion (Second Thick Portion)

615 Cathode Terminal

615A Thin Portion (Second Thin Portion, Third Thin Portion).
615E Thick Portion (Second Thick Portion)

616 Anode Terminal

616A Thin Portion (First Thin Portion, Third Thin Portion)
| 616C Protruding Portion

616E Thick Portion (First Thick Portion)

617 Cathode Terminal

617A Thin Portion (Second Thin Portion, Third Thin Portion)
617C Protruding Portion |

617E Thick Portion (Second Thick Portion)

618 Cathode Terminal

618A Thin Portion (Second Thin Portion, Third Thin Portion)

| 618C, 618D  Protruding Portion

618E Thick Portion (Second Thick Portion)

691 Cathode Tefminal

619A | Thin Portion (Second Thin Portion, Third Thin Portion)

619C, 619D  Protruding Portion

619E - Thick Portion (Second Thick Portion)
620 - Anod_e Terminal
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617E 20 618 618A 618C, 618D 618E 691 25 619A
619C, 619D 619E 620 Thick Portion (Second Thick

W Bl R 158 ' Port1 on (Second Tin-Port1 on P GRIFAOSHIH7007
Porti on)
Porti on)

T .
628 1 Por ¢ by P At AL Py PO, 8ga o
igieudiRiP @il on)

Portion (First Thick Portion)

| 6201rti on (SR orhicn (FeFdtiTHick Farfign)hi n Porti on)

g2dortion,

Seating Portion Thi ck Portion (Second Thi ck
Cat hode Term nal Thin Portion (Second Thi n

ir g]?)ﬂ%i n

Pr ot r udi ng Port| on Thi ck
Cat hode Term nal Thin

Protrudi ng Portion Thick Portion (Second Thick

62Portion) @athvdddeTannizhal Thin Portion (Second Thin
621%2r tion, -I'-Ir‘]llnzldP(;E'ri]:Iloql (Fé%f::f);lg r']I2h1n Portion, Third Thin Portion)
621C . Protruding Portion

621E Thick Portion (Second Thick Portion)

622 Cathode Terminal

622A Thin Portion (Second Thin Portion, Third Thin Portion)
6220, 622D  Protruding Portion

622K * Thick Portion (Second Thick Portlon)

623 Cathode Termmal

623A Thin Portion (Second Thin Portion, Third Thin Portion)
623C, 623D  Protruding Portion

623E Thick Portion (Second Thick Portion)

624 Cathode Terminal

624A Thin Portion (Second Thin Portion, Third Thin Portion)
624E Thick Portion (Second Thick Portion)

701 Mount Body

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

- EXEMPLARY EMBODIMENT 1

Figs. 1A to 1D show solid electrolytic capacitor 101 according to

Exemplary Embodiment 1 of the .present invention. Fig. 1 B is a front view

of solid electrolytic capacitor 101. Figs. 1A, 1C, and 1D are a plan view seen

from direction IA, a bottom view seen from direction IC, and a side view seen

- from direction ID of solid electrolytic capacitor 101 shown in Fig. 1B,

respectively. Fig. 2 is a perspective view of capacitor element 1 of solid
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Protrudi ng Portion Thick Portion (Second Thick
Portion) Cathode Termi nal Thin Portion (Second Thin

rtion, Third Thin Portion) Protruding Portion Thick
W(ggpé?%ﬂ‘“(@econd Thick Portion) Anode Ter ni hal/A\Rg005/007007

2005/ 104150 PCT/ JP2005/ 007087 13 5 620A 620C 620E
621 621A 621C 621E 622 622A Thin Portion (First

' rtj Thiyd Zhi gPortiaon r ot 1. udi Qr ti.on .
cle e RERE bR tort I ¢ Pl DB e S B o Sl ko
Is t IR ion, Third Thin Portion)

Ca%%é@rrlﬁlngﬁgg&%gﬁﬂ%ﬁ .clyg)gg?{qldn (Second Thi ck .
Porld shwn Gatiigde, E&%ﬁ@iﬂﬂl el dhtPPHalson s ((BeGeRA TN Bt [I()Iate
Portion, Third Thin Portion) Protruding Portion Thic
shajoe.t | ArufBee afthiddecodloltmady of Galvwdetdbravichads aluminum
foil, is roughened and anodized, thus providing dielectric oxide layer 2A on
the surface. Resist 3 having an insulating property is provided on dielectric

pxide layer 2A, and divides anode body 2 into cathode portion 5 and anode

- portion 4. Solid electrolyte layer 6 made of conductive polymer is provided

on dielectric oxide layer 2A of cathode portion 5, and cathode layer 7 made of

-carbon and silver paste is placed on solid electrolyte layer 6.

According to Embodiment 1, five capacitor elements 1 are stacked so

that anode portion 4 of one of capacitor elements 1 is placed on anode lead

 frame 8. Guides 8A provided at both side ends of anode lead frame 8 are

folded to wrap anode portions 4 of all of five capacitor elements 1, and are
joined unitarily to anode portions 4 at junctions 8B by laser welding.
Cathode portions 5 of the five stacked capacitor elements 1 are placed
over cathode lead frame 9 via a conductive adhesive. Five capacitor
elements 1 are positioned and fixed with guides 9A at both side ends and

guide 9B at a distal end of cathode lead frame 9, and are joined unitarily.

Thus, plural capacitor elements 1, anode lead frame 8, and cathode lead

- frame 9 unitarily assembled, providing capacitor element unit 2101.

Anode terminal 10 has thick portion 10E at the center thereof and thin
portions IOA. Thin portions 10A are thinner than thick portion 10E and are
provided at both sides of thick portion 10E. Thin portions 10A are formed in
anode terminal 10 by providing recesses 10H in surface 10G opposite to

surface 10F facing capacitor elements 1. Surface 10F of anode terminal 10

| including thick portion 10E and thin portions 10Ais flat. Thin portions 10A

have portions of surface 10F of anode terminal 10, and thick portion 10E has
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~ and aza eprpecte

Thin Portion (Second Thin Portion, Third Thin Portion)
Protrudi ng Portion Thick Portion (Second Thick

orti onll Cat hode Termi nal Thin Portion (Second Thin
WaPYY6¥d15ni rd Thin Portion) Thick Portiont¢'Sd€gHap/007007

Thick Portion) 10 622C, 622 622E 623 623A
623C, 623D 15 623E 624 624A 624E 20 701 Mount Body

: Tl THE PREFERRED ENBODI VENT .
" EREPCARY PREAD! VENR el G TS S aP R ehmhgat unit 2101
. i i 1 3 i .
e L e L Do AR 1P s G b amode

terbi @Rl 19 8Wundfod 16BlihdiR! BEhREkYMbLE 10ARREIdeF whiding.
Figs. 1A, 1C, and 1D are a plan view seen from
di Cadhodn térniral bkt hamthicdwpsegomn fIl@mtithe cienodr thereof and
and a side view seen fromdirection ID of solid

thig| pottiaisylls. cipacipootions 11ghewn thinrirgthakBthick portion 11E

respectively. Fig. 2 is a_perspective_view of )
d pidgs efdihiek poytagoditos Mhan portions 11A are

PCT/ JP2005/ 007007. 14 el ectrol.yti c capacit 101. Fig.
forpst, 1 ABRIGe Lol LIS OPFBInE B RRriIIE & Surkact 11G

C cjtor 1 nt munt, bod 01. sh kN
on Al SEL I IR e RN Rbe d: ShbTadt P pLPachode
terBliAhe 11 SHARAiIn LRk RS0, 1AMA0R tReH Y ostiFRE 18 is BtV € Thin
netal, such as al um™num
portions 11A have portions of surface 11F of cathode terminal 11, and thick
portion 11E has a portion of surface 11F. Cathode lead frame 9 of capacitor
element unit 2101 is places on surface 11F of cathode terminal 11, and is
connected to cathode terminal 11 at junctions 11B inside thin portions 11A by

laser welding.

Thin portions 10A and 11A are arranged in direction D2 perpendicular

| to direction D1 in which anode terminal 10 and cathode terniinal 11 are

arranged. Thick portion 11E of cathode terminal 11 is provided between
thin portions 11A.
Resin package 12 having an insulating property accommodates

capacitor element unit 2101 therein to allow surfaces 10G and 11G of anode

- terminal 10 and cathode terminal 11 to expose to the outside. According to

Embodiment 1, resin package 12 is made of epoxy resin. Capacitor 101 is
mounted to mount body 701, such as a wiring board, as shown in Fig. 1E.
In this case, surfaces 10G and 11G function as mounting surfaces.

Fig. 3Ais a plan view of substrate 13 having a hoop shape for providing

" plural anode terminals 10 and cathode terminals 11. Fig. 3B is a cross

sectional view of substrate 13 at line 3B-3B shown in Fig. 3A. Substrate 13

| is made of copper alloy, and has feed holes ISA formed therein. for
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providing RivgalehIPaRAGeTS,

5 foil, is roughened and anodi zed, thus providing
dielectric oxide |layer 2A on the surface. Resist 3

WOt aRfR "oxi e Taybr A And i vi des anddeTHBAYUH00T007

into cathode portion 5 and ¥hode portion 4. Solid
el ectrolyte | ayer 6 made of conductive polyner is

Ry S AR R B o
for%ieldv ehnRRERely® iR ARRErAR $9!dtdpRlIREEFRINGEL iﬁ@@élssﬁ-l Plural

ccording to Enbodinent 1, five capacitor el enent

 cagfHcetost alekechts anitN@A10aNase jpRdd @Atd Rkpitevdfones of anode

capacitor elenments 1 is placed on anode |l ead frane 8.
ter@uindés 18Aapdovathedeaterianhlsildeanddsreofacenmadedatad in resin
frame 8 are folded to wap anode portions 4 of all of
radkagescaBabavimg enedpsitleting pmdpentyy réspqebivebd  Then, anode
unitarily to anoge portions_4 at junctions 8B by |aser
terganats 40 andigadhade sexmginds 31 gretmgmavieddramasylsgrate 13, thus

aci t.or el.enent s argO | aced over cathode | ead
dhesi ve. Five capacitor
el [t d fi |-t h ides .
porhrara I BeR5 ‘YRR RtaIL 3G, Mhl oG et Rifts 11

forgRUNads el L3 f6FA08 1) cBMInA L AL NTa N T8 bYchidP removes

Thus, plural capacitor elenents 1, "anode | ead frane 8,
un@@dsSatyhpagideadndf tEaB theupdthakidey d@sseddy €skminals 10 and
provi ding capacitor elenment unit 2101. Anode term na
cathOddaserhirglds pdit i ohud Ofratidime ¢ent epotthmieol0Andind 11A
_thin portions 10A. Thin portions 10A are thinner than
simtaneoyeht | Grhigkeesindiffarenceridyi betavesm blimh peitders dPA and

oD I g o AT O 22 11
and OB GOBERNS e B4 865t B RSB, R AR e

. i 1 t i ti is . fl Thi .
dinRH L Vf %’&?%ﬁa@@!‘eg%ﬁ%{s E[@@S?l}tgjlr]'r]: é% r?etap:s% aﬁoor . gllowmg

porti ons ons O

_ : _ . : |
7 1nsﬁ§tmjg;§4§6%?ggg%%e7ﬁﬂ't§ KloRos A d QRFARE I Si1NR28%3/ 1114 138 11H

PCT/ 15 a portion of surface 10F. Anode

whéagphtAoE dellent apaidi 2001 gk ea@dintoddted10Thd HiflercRh of
on surface 10F of anode term nal 10, and is connected
differereaeddd 2ed nildanaytaingreastd tnsutlOBni erdiedé thht merminals
portions.  10A by | aser wel ding. Cathode term nal 11 has
104 ané R 1pdla nefnfunciont as ¢pnneshipgrtermanalsf and 5 thin

B%c{licﬁnﬁ?qc%écﬁytizhi:gpfc?{(}ri 0% z}clc%r {neg ttgi E]r:]n%rodtirr:]l%rﬂtt {]i gllfows
anode portion 4 and cathode portion 5 of capacitor element 1 to be drawn out
to the outside in a short distance through anode terminal 10 and cathode
terminal 11 having flat plate shapes, thereby having a small equivalent
series resistance (ESR) and a small equivalent series inductance (ESL).
The ESL of solid electrolytic capacitor 101 was 800pH, which was
approximately a half of an ESL of 1500 pH of conventional solid electrolytic

capacitor 1100 shown in Figs. 22 to 24.

Anode terminal 10 and cathode terminal 11 are connected with anode
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and are connected at both sides of thick portion 11E
Thin portions 11A are forned in cathode termnal 11

' roviding recesses 11H in surface 11G opposite to _
W(gép&é{&é‘ﬂfﬂz facing capacitor_ el ements 1. Sufuf%'g@gzg%foofom

of cathode ternminal 11 inctuding thick portion 11E

and thin portions 11Ais flat. Thin 10 portions 11A

It LORS f f .cathode termnal 11

RS ISP T 1L RAHE Oy Sabhodte LErLIE gLz
. r - . Q 4
jurfefRAn 6ad {1 ikside %fﬂ:r?g (Briﬁg%fe&%!mﬂ& 3]%’ '?)'i)kh %i;tfn% of the

I's places on surface cat term na 1,

 cent®r tﬁﬂiknﬁé‘ltt@cﬂlst POEailiDIeRt19F Mdedlwdlllidd, dedpedtivte 1WBlding
n

inside thin portions 11Aby |aser welding. 15 Thi
spgisrof ithes jiwtiand atd Aoesredaritangeth packdigeeld,ithns P2oviding an
perpendicular to direction D1 in which anode term na
exceblea dextarhalddinigh.m Adlis 1dvaade a grosailghty ofhimnting defect
portion HE of cathode term nal 11 is provided between
attriiablsr {9 enRropes copeagtragsed dyetheowrkding spafs in a mounting
i nsul ati roperty.acco dat e Q gapacjtor el ement
ProgRRE. tDSPPT MePOT e edraa ey ihdt e b GANI TG of
an : ' - an at_ho ey m 11 t.0 expos .
F oAt b aRoRuBRlr 13 IR DEGNE e St RS 14
malRCiESRintAis BRIP 1R is SR NUnlifd] Bo iCAPPRL taqfod%%élys may be
nount ed to nount body 701, such as a wring board, as
madbWMuther Falve detal, IshichhisSa R er 5BidRe6S bbP ARdnidlem or
function as nmounting surfaces. 25 Fig. 3Ais a plan
niobiwaw, afcomihnstiah @f tBedavi ng a hoop shape for providing
plural anode termnals 10 and cathode ternmnals 11.
Fi gubgiBates 18 hasode hemr shapmmadeeof afprsubdlayatoeotitairmanode
| i.ne, 3B-3B shogn in Fig. _3A Eubstrate 13 _is nade of |
terpyplsy 1Q ppdycathpde fermmaly o bas may begradg alipthes material

a 4or 2005/ 104150 PCT/ JP2005/007007 16 intermttent
nG B Ay Gfﬁ’éar #& terminals 10 and cat hode terninals

1 d n t4qvel ¥ i bst t
p?%‘g{elfeggr#{?e ilﬁge?a\?lgjsl.l‘%l 0\l§r y Oa%age§0| g}slg}(gnae%c% cathode
terthiB Alde RreddOhPeRe BAHNEESPREIhYS pBPESn OB Pl hade by
termnals 10 and cathode termnals 11 and are
preds éammmgat ed in resin 5 packages 12 having an
i nsul ating property, respectively. Then, anode
t eAodomdirgg 1@ Famblodiantdrod @, pbrmail rapacitdr atemertsol edef stanked

substrate 13, thus i
and jointed to anode lead frame 8 and cathode lead frame 9 to provide
capacitor element unit 2101, and then connected to anode terminal 10 and

cathode terminal 11. However, the structure is not limited to that of this

- embodiment. One or more capacitor elements 1 may be connected directly

to anode términal 10 and cathode terminal 11. This can further reduce the
ESL. The number of capacitor elements 1 provided in capa;:itor element
unit 2101 is not necessarily limited to five, but may be determined to obtain

a predetermined capacitance.

EXEMPLARY EMBODIMENT 2
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providing plural chip capacitors 101. Substrate 13
havi ng anode termnals 10 and cathode termnals 11
rmed therein is formed by etching a netal
W%?@@ﬁfh%‘ﬂrf’@noves 10 unnecessary portions ar%é)T/HPﬁgoﬁfﬂ%mm .,
both sides of anode terminal®% 10 and cathode terninals
thus providing thin portions 10A and 11A

?”% ST A, O SRR e S aien %ﬁﬁi@géo@iﬂ?ﬂg t0
Engnﬁjflgfaﬁﬂ%%%gﬁg@%et Hi AR %g ABAg & ﬁg %&5 of solid

etermned to bé noft ['ess
elea_ﬁbﬁfti@ cohaansi snoef pash of @cf fa3y enees pidd ABf ééeh from
is necessary for allowing insuiating resin package 1
dirbetidh dWAaach@ushi wie®ndden frold dirwedssdyV Q,ohdackidd Hlew seen
when capacitor elenent unit 2101 is accommodat ed. The
frooi wrestion BYD doff £6led exdedsoly€t emshcitbd HHYL howme iedled 4B,
to such an extent that termnals 10A and 11A do not _
respaetéwlan Hig. dbimeqrdrapeativarvinar of capagbm element 501 of solid
el e oI ytic c itor 101 according to Enbodi nent 1
ele%ﬁrp caé’ﬁ‘@&@g@ﬁ& on 4 and cathode portion 5 of

2 BRGHHY BERS et RRRE Dl ot sbSiaRiiall fikate
ohdfr 48 BRbwrkn 13Y1 £ ALSkeRL2U5SRORERy ABERSRY SN ABR e,

equl val e series resistance

suchOHd ¥BIEHuB §Hi188 rbRsheAaN 8 8d (Eld) ze 2R lt?ﬁmfes&éléctrlc oxide
solid electrolytic capacitor 101 was 800pH, which was

- layep@024 oat they sarfasef Bbsib HH hefvidd Qo phbwhting property is

conventional solid electrolytic capacitor 1100 shown
provided g dicdectric dxdde e 022y i divide Snedwlbody GORento cathode

termnal 11 are connected w.th _ anode WO 2005/ 104150
porpoy Y ens/ gorsagortion PRdd Pehidwelertaeldte lﬂWo@@ esaﬁrowded

on {1@@@]‘%‘%@ T CL@%P& o 3{%31?5 (iﬁa&nﬁl d% fer 507
mafl 88 5afior i P Rech b By B SR SepBRegienbe
| Gt & BpRUEREs 4 Bl BphOARCK AR 301 MSstadked so

tha® LRSI pd)lltidrb’ 504 GBS ioTLGRlReE clahbhtdBoablepbtioned on
i nproper contact caused by the welding spots in a

anode uletid Ngampr 56&.s sGulidwer S0$Appvidid gt theeh cdfacinder of anode
with a high reliability
lead frame 508 are folded to wrap anode portions 504 of all of five capacitor

elements 501, and are joined unitarily to anode portions 504 at junctions

~ B08B by laser welding.

Cathode portions 505 of the five stacked capacitor elements 501 are
placed over cathode lead frame 509 via a conductive adhesive. Five

capacitor elements 501 are positioned and fixed by guides 509A at both side

ends and guide 509B at a distal end of cathode lead frame 509, and are joined

unitarily. Plural capacitor elements 501, anode lead frame 508, and cathode

* lead frame 509 unitarily assembled in the above manner provide capacitor

- element unit 5101A.
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According to Enbodi nent 1, anode body 2 of capacitor

element 1 is nmade of alumnumfoil, but is not

limted to it. The anode body may be 10 made of other
W PO IHEOS | such as a foil or a sintered body/JErC05/007007

tantal umor niobium a comblnation of them Substrate

13 has the hoop shape made of copper alloy to obtain

oo s FTRLP B tuPR AR R OF et i Yt and

| thild Pﬁf;&é@hs" G hiaon g‘lgiﬂﬁéf‘ﬁo&%% 190 Qg{;’ q;{f‘l}]ﬁﬁéﬂﬁtﬁé‘ﬁ Sth}%] ?b‘iition

ca termn are torned e etching.
51001 An@QkEiceRReERY BDHABASIEY of 1R DotAPAITIOE. ACTiBindbdidions
to Enbodi ment 1, plural capacitor elenents 1 are
518Aaskedornaet! inoknbée teeminallGlDeby froxiding anwksced IHAGEL in
lead frame 9 to provide 20 capacitor elenment unit
sufacd , 5 HRd ¢pmmsiteonnestddee 0d HHO dacirey mapatitdd aechents 501.
cat hode termnal 11. However, the structure is not

Surfage @1 of anede s¢rmiziad 5histdmdimg: thick @ostopgt WE and thin
capacj .el.enents.1 may be nnected direct to
Po%ffghﬁeéi@ A Haf- 1@35}1 §OE 9%&@8 #Hfenhpriions er‘lh%/‘érfé‘éen 510F of

 anqdt 0T SHEC pbdceni PR ou i, TR Bos . npPERS Ry o 10F

Anbde 1944 %&?&? %@Bidfyﬂ#a@gﬁg (ré(leé eerfni, Yifit B¥O14%Y pPfeed on surface

determ ned to obtal term ned capacitance.
510XEYPLARE EMBEIAVENTD, 22 M¥D 13063 nk@fekb @0 anode terminal 510 at
PCT/ JP2005/ 007007 18 Figs. 4A to 4D show solid
junetieat r ®10B i instkpahin @orfidfid SROMNY hgsarowekkiagpl Hrptruding
Enbodi nent 2 of the invention. Fig. 4B is a front view
portfons®l 0@ hawing svfhge Hd 0Capbanadsr teatnal blQextending Qutward
4D are_a plan view seen from direction | VA a bottom .
profrugdessEem redm RAGkage| BP- | vrfagedd 210G igaciioay asep ingunting

o RS Ry an ) b SF DN £y SRR ane
' ' f [ .. 501 of | :
DESIRRE) it R 1 SRR 30 80 SEr taine

cap%%ﬁ@?ietl&heﬁjc &ANis ﬁ%hhﬁﬂlﬁsﬁfﬂ?é AR drYadd Rt thdingl 510.

shape as shown in Fig. 5. A surface of anode body 502
Surfaees P1 G \elllc ehdtRe lrminal 511 is arranged as close to surface 510F of

~anode terminal 510 as possible. Distance L1 between surface 511G of

cathode terminal 511 and surface 510G of anode terminal 510 is not shorter
than 1mm, and preferably is Ilmm. The distance, being less than 1mm, may
cause a current leakage across the surfaces. Cathode terminal 511 has

thick portion 511E having surface 511G and thin portion 511A. Thin

portion 511A is thinner than thick portion 511E, and extends in a direction

opposite to anode terminal 510. Surface 511F of cathode terminal 511
including thick portion 511E and thin portion 511A is flat. Thin portion
511A has a portion of surface 511F of cathode terminal 511, and thick portion
511E has a portion of surface 511F. Surface 511K of thin portion 511A is

covered with resin package 512 and does not expose, thus not functioning as
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10 such as alum numfoil is roughened and anodi zed to

provi de dielectric oxide |ayer 502A on the surface.

esi st 503 having an insulating property is rovi ded .
WERRVREPEA r i ¢ oxide layer 502A to divide ah%@£”€8895mm700’

502 into cathode portion 5¢5 and anode portion 504,

Solid electrolyte layer 506 is provided on dielectric

« 8B R Fhc? e € 2 PR o die 1 o P B REe FEATY Ratpoce
lea%ﬁg%gile' %?bleﬂ'fe;(%l&%%ﬁok %quﬁeépé?it AN %’éﬂ}gcéopon SUr ac%l 511F

ment 2, e capacitor elenents are stacke
of $athétatieARORE B! oM F94cRincentl eb &ARRAL! Mrminal 511 at
el ements 501 is positioned on anode |lead frane 508.

jurfaticte S5 19 BBk spdcoshiigsbraiono®I 1A by teseenasddoig.anode | ead
frame 508 are folded to wap anode portions 504 of all
of Resire magkaget 6122 hasimgrean sirG0latingdpeopertoi aggmmodates
unitarily to anode portions 504 at_ junctions 508B, by
capagiler alemgnhgnicaif g&éllyéﬁﬂtll}bﬁ@d sk vt pratsudingeportion 5100

and P AL o aprodogormanal Sfted! e atm aich ofrpyhode
tefgéﬁégﬁi&g}?%%&fg;%lfﬁﬁsggfza%@oza% AR 5, o
paum 121323%. %egﬁF 5 pr £ad frame 509, and are joine -

ar i ura acitor elenents 501, anode | ead

frage 6A8is anglapthede of |wddtfatan®1 PAhwnit /rhdop shape for
assenbl ed in the above manner provi de capacitor

proztdimgrnilurl 4n@lkOtbAmi eI 2PN A 4044 B REBrARAARSS D07 A0E. 6B is

19 Anode terminal 510 has thick portion 510E at the
a arest eectidrerlevievand substratporlsd etslisd GB-6Bhishopor i dfig. 6A.
510A are _thinner than thick portion 510E, and are
Subgikaiec Pdd omsuten ok icappenfallon; apdpbpsilgndsheles Thid formed

theBSi E TateREnbebates g, | TR | RIS 2a§é gafhode
. ._ . 0 _

terBHRRHIDARE ARG RRRAGIAL AL SRRl g phffSminea

int@%Es. ANl &hi BapRPEd @ﬁeﬁg QhidsSs 1 ?reTginaggaQﬁlt 490 :T'oifled to

510A have portions of surface 510F o e term ha

respd&@iveadfled Bf 6Ko@®RéHAThAI GH0NRSd Batiydel RAntthalIFIBCEnd are
10F. Anode |l ead franme 508 of capacitor elenent unit

covbidill Aitls rediageatkaiges Urif2acesddetieDE  dfhean cdevdeeterimiabls 510

510, and is_connected to anode term nal 510 at ]
and cathode terminals 511 are removed from substrate 513 to provide plural

chip capacitors 501.

Substrate 513 having anode terminals 510 and cathode terminals 511

-is formed by etching a metal plate. The etching simultaneously provides

~ thin portions 510A and 511A by removing unnecessary portions and thinning

the both sides of anode terminals 510 and cathode terminals 511.
Thickness differences 510J between thin portion 510A and thick portion
510E and thickness differences 511J between thin portion 511A and thick

“portion 511K are determined to be not less than 80pm. This dimension of

differences 510dJ and 511J is necessary for allowing resin package 512 to flow
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junctions 510B inside thin portions 510A by | aser
wel ding. Protruding portion 510C having surface 510G
510 extending outward pr

.W(grzeﬁ?r}?(g@if’he[);ﬁcﬂgge 512. Surface 510G functi]géiﬁg’gg%momm

nmounting surface upon bei n%l nount ed onto a nount
body, such as a wiring board. 15 Surface 511G of

- - ' 0sj t Q, . SAH "

<o S0P shSETLAGL bk SRR et oo ST 1y AR ment
AR madPeq Surface 511G of cathode term nal

511 is arranged as close to surface 510F of anode

t egplinalle&t:Olyar @@asitbt 601 [icesRREE thIERBLIREM S I3 both
511G of cathode term nal 511 and surface 510G of

anadw gertien ri0dahnd I theda @brisdu rilér o2 Bapdatorletemeand01 to be
preferably is 1mm The distance, being |ess than 1mm

dravay oug é@ﬁée autside énta sheak difgance tlaw e taepgnal 510 and
@t hode term nal, 511 has thick portion 511E haying

catyigde feemanalcodhdhaving e plass shames. TRIUWthefo surspesa il of

PR PR 1 5 i
10385 Sho 008 B AR SHARBAACL 0, A0kl 510

un

ion isT
and®RatRQR terhdifall 33 180P8 lshbPRsPhostibia s Rl thefdbye athrdtg a
termnal 511, and thick portion 511E has a portion of

sm8allr é@@i@amFseﬁU§ faeethddK (BSR)hkadpar kel 244#dlént series
covered with resin package 512 and does not expose,

 induotmnaeot(FSlinct | diengEdk WO 26106/ dlis0ytic capacitor 5101 of

PCT/ JP2005/ 007007 __ 20 a nounting surface arranged to
Empwdiment &dvanb00phe whogh twroayprogamasely oncethird ofan ESL of

509 _of the capacitor elenment. unit 5101A is. placed_on
15%}311 Rk gomsverrion solidalprbre atisi Gharce 1100 ghpwn in Figs. 22 to
24connect ed to cathode termnal 511 at junctions 511B

‘inside thin portion 511A by laser welding. 5 Resin

pa . [ [ | .ati ( y C t .

SA00° (oheial o9 20’ Biee| RFpRPISLY 49 RETRURS Srich

capacl enent uni

| andeOlehH AL 8 P08 hAR catllde BRI SUHAL569 %%Q%Qéit@n&@ﬁleélflunit

term nal 510 and surface 511G of cathode "~ term nal

5101\ akpas&tidms BhoBoahdisdeB AGsds dhilg poetibndadoneaihd 511A by

resin package 512 is nmade of epoxy resin. 10 Fig. 6A
lasérs waelgingn respectofelgub@elding §18s hdvilege gumotipns hapecovered
_for providi n% plural anode term nals 510 and cat hode
witheiegithfrekaga 51R; ghugprpeding an excellent external finish. This
avoids a possibility of mounting defect attributable to 1mproper contact
caused by the welding spots in a mounting process, thereby providing the
capacitor with a high reliability.

Surface 510G of anode terminal 510 has protruding portion 510C
extending outward. This structure allows a solder fillet to be observable
easily from above when the capacitor is soldered to be mounted to a mount
body, such as a wiring board, thereby providing the capacitor with a high
reliahbility of soldering.

According to Embodiment 2, anode body 502 of capacitor element 501 is
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a cross sectional view of substrate 513 at |ine 6B-6B
shown in Fig. 6A. Substrate 513 is made of copper
6||0¥ and has feed holes 513A forned therein f
MW#t¥nt feeding. The anode terninal s 5&@%@&005/007007
cathode 15 termnals 511 ar€ formed consecutively in
" substrate 513 at predeterm ned |ntervaIs Pl ur a
c | A pl.ac on. a d | ned
wfiBP8f Qo iR At nie BN o PO bR 08 be
m&d:ér (mdiﬁleﬁvéljv% m@f’eﬂo"f efoﬂciﬁ‘vffgﬁl‘%ef@(f@ocgﬁéf t% g g?%mbmm,
2, respectively. Then, anode termn
ac@ﬁﬂﬁﬁgﬁoh@flﬁh@@l s 511 are renoved from substrate 513
to provide plural 20 chip capacitors 501. Substrate
513 uhbatratg 5dBddss ther oopaslsalhagledbfewappedellbetobbidia anode
511 is forned by etching a netal plate. The etching
terstitimaﬂa ah@andloptheds/tedesnali bhl, forttman be508de ahother material
renovi ng unnecessary portions and thinning the
anéé%wbnaeenar endPe erm nal s 510 and cat hode

te .nals 511. Thi i fferences, 510J bet ween
¢ PR cihssTHIA et (1o gdﬁn e%%’ejl% and cathode
f L.Qn
termgﬁﬁ: 3} a4 ggrﬁ%ongg%}ll%%&e& et erm ne 0% 5 %na?ﬁbg?grmed
bygm @,Qﬁuﬂ Thi s di mensi on of dlfferences 51OJ and
11J is necessary for allowi ng resin package 512 to

f 1 AvedRi e 05 ERK¥dEh o€ Td, JTRONHRACR0F eledbeStsf S0 Chenbdatked
in recesses 510H and on surface 511K when capacitor
ane jembed to amiotle 3404 Adse &08onmd datledle Balifdlame 509 to provide
el ectrol ytic capacitor 501 according to Enbodi nent 2
capgicitownslement uaiddd 1fo aniddheBp arapenetéd teapods teu?mle@@ 510

(g gl}QﬂgCItor el enent _501 to e 5 drawn out to
ang G tegmygnahgll. gHepeves H r%ragﬁrlaﬁdaémrtérlmtﬁﬁrtoemt of
ehi g EHRRET, { H 85 mothretRil cleRirfs B B35S connected

dlr%‘gi_;b@@(g %ﬁoaé t%#ﬂﬁ?altﬁosgﬁ& %ﬁ?h(?cgeogrﬁg T§QT t %Elrg 9&% further_

as possi order to reduce St anc

redeé VBN Bepde T Midber 1O capd-itat oG hel rg(ﬁal réx;ﬁied in

to a shortest possible value, thereby providing a

capabbt eBabbvaliaitt5 KEIA BSnétesédebanan ﬁE@Fi)uraﬂﬁyaaeSﬂaielrmmed
equi val ent series inductance (ESL). The ESL of solid

to obitent a prydétermapad c4paciGhie. of Enbodi nent 2 was
500pH, which was approximately one third of an ESL of
EXEMPLARY EMBODIMENT 3

Figs. 7TA to 7D show solid electrolytic capacitor 5102 according to

‘Exemplary Embodiment 3 of the invention. Fig. 7B is a front view of solid
" electrolytic capacitor 5102. Fig. 7A, Fig. 7C and Fig. 7D are a plan view

‘seen from direction VIIA, a bottom view seen from direction VIIC, and a side

view seen from direction VIID of solid electrolytic capacitor 5102 shown in

Fig. 7B. The same components as those of embodiment 2 will be denoted by

- the same reference numerals, and their detailed description is omitted.

Lower surface 514G of cathode terminal 514 is arranged to be flush
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1500pH of conventional solid electrolytic capacitor
1100 shown in Figs. 22 to 24. 15 Anode term nal 510

cat hode term nal 511 are connected w th_anode | ead
W@Ea?@l Uand cat hode | ead frame 509 of capBefitigr005/007007

‘el enent unit 5101A at junc$}ons 510B and 511B i nsi de

thin portions 510A and 511A by | aser wel ding,

: t . ' 3 of e j.unctio are
w0 fuifa o AL BB EAL s B b iR PRI Hifount boc

sud@X6gld %@fmg%f%&@ﬁbf Lhoas Bergf[ﬁiasl A9 aual igmogitti%ned as close to

possibility of nounting defect attributa

lowd AN aPRle ST0 3 hinodabseridy S1beaswdsding. SPeétankd IR between
nounti ng process, thereby providing the capacitor

surthitd ba48i ghcatdlodahickimtigal Sld fzanksbifaé: 6ll08noflanode terminal
termnal 510 has protruding portion 510C extending

510 as wat dessTihian dmucand erefdrably m tminder The [distiance heeng less
observable 25 easily from above when the capacitor is

thagy| qamednay 4sespoantBdent laakpemiackewy the guriaepsa  Cathode

T Pl VG o8 50 R MBS ETRGT
po R IE0L 13 0500t 30280 SRS, EREKELSTEN 599 and

extBhHTPUD f1REL pobHbn! 514106414 'fe%ﬁohooﬁﬂos'tzht% Qﬂ?&’@ terminal
body may be rmade of other valve net o% afoll or a

5161 nterface BadK of thanpaltioh F14N 6Pppétite t@ aCORTLBAIIFARe thin
of them Substrate 513 has the hoop shape nade of .

portmppfacied bayaditorodemiemt H0des cdveret mitlakrssinlfihckage 512 and
cat hode term nals 511, but nmay be nade of ot her

doesenadr ¢iose aftimagt fanadiamog pera shapging kiinfage rariranged to be

510A and .511A of anqgde termnals 510 and cat hode .
moP@F% A4l @%mowegpgxnef Oaﬁeteéf%ﬁﬁﬁ@.MTﬁéﬂﬂﬁ?ﬁw mounting

oG 5 551 Lo PP Bt R0 o5 0

g RS A AL B0 ) SRR OB g e o

a rame O provi capac

eSO opt PSR G aipdeg 1ML pu
withSsur@icesi BU0RANHB 1Rt Bounting portion 514C extends outward to
provide protruding portion 514D of cathode terminal 514 protruding from
resin package 512.

Mounting portion 514C of cathode terminal 514 allows solid electrolytic
capacitor 5102 according to Embodiment 3 to have the mounting surfaces
provided at both ends, 1.e., under anode terminal 510 and cathode terminal
514, thereby allowing the capacitor to be mounted stably on the ﬁlount body

Mounting portion 514C of cathode terminal 514 has protruding portion

514D extending outward. This structure allows a solder fillet to be

observable easily from above, similarly to protruding portion 510C of anode

- terminal 510, when the capacitor is soldered to be mounted to the mount

body, thereby providing the capacitor with a high reliability of soldering.
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this enbodi nent. One or nore capacitor elenments 501
may be connected 15 directly to anode term nal 510 and
. cathode termnal 511. This can further reduce the o
WPOS/AYHS0nuber of capacitor el enents 501%&%@?&@%5/99’00‘
capacitor elenent unit 5101 is not necessarily five,
but may be determned to obtain a predeterm ned

Iyt 0 EXENMPLARY- SENVBODI VE Figs. 7At0o 7D
noo Btrafy Bt rprCS T A M Bl lpgffa s W smal
oo SIS, AR G50 A5, AT 0 g

(ESH sithilarly GoadsliFelbetrtBridé @apadlt@nNs YD EWS B@BOdih&M 2. The
direction VIIA a bottomview seen fromdirection

ESY ¢fGolrheleatrdlctéc 2@padiew Snoff Earhodimeat i3owayI500p Hyfwhich
solid electrolytic capacitor 5102 showmn in Fig. 7B.
waFlhaedhimd dempBidnfsl Mptheb@noknéivnad swledele2trulytic apacitor
denoted by the sane reference nunerals, and their -
11%?@?‘&'@6“&‘@%%{2%\?9 8k is omtted. Lower surface 514G of
cat hode term nal 514 is arranged to be flush WO
2005/ 104150 PCT/ JP2005/ 007007 23 with | ower surface

EXM%@%ME@@I%EN@&G when nounted to a nount body,

such™as a"wring board)” of anode termnal 510, and is
pOFﬁé. Oéf'ﬁdtoa%ﬁlsﬁ%% Fsel[id' Qi\é’éfro‘gkﬁé %ﬁgag’&&G 0329048 ding to
termnal 510 as possible. D stance L etween surface

Ex&hdbusf Eadidiosent er off il invdatidad Fusf 8Bds BlAtnokianedaolid
termnal 5 510 is not less than 1mm and preferably is
eledinolytichea pdicstioarsd®©3b e iFlgs. | 825 B C t dvech 8 Dnarena pl 2@ wiew @&een from
~current | eakage across the surfaces. Cathode termnal
dirggtaont Ydillfdes hotitcok pewt seem BonEdiveeting ¥ldCacadsd 4Ble view

angd thin portion 514A.  Thin portion 514A is thjnner, .
Seemnh‘gﬁmt Airertipn YR ofisptid elegtrobitie paRagibdny 197 ghown in Fig.

551 1o bl St RO ERBERY bk B ATRIE SIS e
oy BB T8, B 0 L8 AL BB i

dogs o0 ke SKRRACS 15 MrTudd tlfliéﬁcﬂdr%hnﬁlﬁﬂ & {RUAHItBE thereof
surface arranged to be nounted to the nount body,.

andCahihoska-tiois 1Rl STHid PeHUSESs TEAIArée REinRe tha@ntHidd Gortion
at an end of thin portion 514A opposite to anode

518K rarichate &dihectéd Thbotw sitdsny thiek portidi C5Ras Thongrortions
515S}ijgrgci%nsnledcflLi1f1 ugrfgclleor’g(lernn%h?asi 215 by providing recesses 515H i1n
surface 516G opposite to surface 515F facing capacitor elements 501.
Surface 515F of anode terminal 515 including thick portion 515E and thin
portions 515A is flat. Thin portions 515A have portions of surface 515F of
“anode terminal 515, and thick portion 515E has a portion of surface 515F.
Anode lead frame 508 of capacitor element unit 5101A is placed on surface
515F of anode terminal 515, and is connected to anode terminal 515 at
junctions 5158 nside thin portions 515A by laser welding.  Surface 515G

functions as a mounting surface when being mounted to a mount body, such

as a wiring board. Surface 515G of anode terminal 515 extends outward,
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~ nmounting surface when the capacitor is nounted.
Surface 514L is flush wth surfaces 510G and 511(3

untin ortion 514C extends outward to
W@EB@%@‘?@ portion 514D of cathode terninal P@T@PZOOWOWOU’
protruding from resin pack&e 512. 20 Munting
portl on 514C of cathode termnal 514 allows solid

or B, o CorgRBT Ry ST 2R RE Rotidat S SEoms s From
reéln epaclﬁ%?ze b)}gn 0 %th{drﬂlg 21501%11091 FEC %ﬂ%g& ﬁcfg % gﬁlxlotruding

allowng t capacitor to b

poﬁﬁ(ﬁp@ﬂ)gﬁof ABod® Y&tm BRd Y5 IO BN B R8I dHte éﬂ&@ OfProtrudmg
cat hode term nal 514 has protruding portion 25

- portidre8U50ds behvaptkardhileng tar 18 whefaak (Qys ad eS@éﬂSf surface) of

fillet to be observable easily fromabove, simlarly
resiio padkagedbhy, pevigpn SHOG: afxtemdioke alomgnbnaéxtetidy of resin

when the capacitor is soldered to be nmounted to the
pagka@et51%ody, thereby providing the capacitor with a

h Byég&gd%%%é&@fﬁc@%pﬁé”%@% 85,’%.’%"%%%%5@4 69 be flush
102 3
Wltilelg’.wee?céﬁﬁfiﬁlése? SHIQ oFRaR ET Rifhishal o0, AuR gsisfde i 2l to
lovs}gg%gﬁglfetﬂ%?ﬁé% ?ﬂi’% % ng@llgﬁruay 5tlg a%%]dsglb%e H s&tﬁi{:é %3 between

suﬂé@CB!IQGYM €at®3RaGkERin A1 %fndEg@z‘IﬂbéTB%@of’\@ﬁo@@Q@ﬂﬂlmal
whi ch - was one third of an ESL of 1500pH :

518 onuetldsendlanstining @Ak ed pedfptalslychpaci t'Dhe dis’ltaﬁc@ heimy less
in Figs. 22 to 24. EXEMPLARY EMBODI MENT 4 Figs. 8A to
tha&Dlmm\msy) cadseeh eurraityeakagapexist dhe 5u0Bicasc ob.dwey stioface
Exenpl ary Enbodi nent 4 of the invention. Fig. 8B is
51‘5&} P ertthodedarsinalo) funstions st 3 madipmeitfaee Brbgmounted

Oﬂa.ﬂ?@m oo IGAmOge Femtntn ﬁ@@l@fﬁ SRS npre PO having
VI W I \V{

surfdge @e%ﬂ Ui ROl ATBET THSE SHAGR' pRGAI, (Pt than

thlélﬁ‘ E)ot%g b onent e%nﬂ@oﬁ%npfthﬁlﬁ’gﬂkﬁﬁﬁtti dllnl b&lrectlon

t e 15 sanme reference n

opp@@itélltb %o@@&@fmmaumsm | Sugcom s K thuﬁﬁ&%d S!lGA%Posﬂ:e
515 includes thick portion 515E at the center thereo

to thredsuitfhce pbrthe cdhsn PbotAon Thcingpodpacitte débdnas &0ihisn@atered

than thick portion
with resin package 512 and does not expose, not functioning as a mounting

surface to be mounted on the mount body. Cathode terminal 516 includes
mounting portion 516C at one end of thin portion 516A opposite to anode
terminal 515. Mounting portion 516A has lower surface 516L functioning
as a mounting surface when the capacitor is mounted. Surface 516L is
flush with surfaces 515G and 516G. Mounting portion 516C extends
outward to provide protruding portion 516D of cathode terminal 516
protruding from resin package 512. Protruding portion 516D corresponds
to protruding portion 514D of cathode terminal 514 of Embodiment 3.

Protruding portion 516D is bent upward along the side surface (an exterior
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515E, and are connected to both sides of thick portion
S515E. Thin portions 515A are fornmed in anode term' nal
(g ?( Lgl ovi di ng recesses 515H in 20 surface 5
WQRpBe 94500 surface 515F facing capacitor é?%ﬁ@ﬁ?gmﬁogﬁm7
501. Surface 515F of anode2%erminal 515 incl uding
thick portion 515E and thin portions 515A is fl at
0 e ortl ns of ,surface 515F 0
surflbd eﬁﬁree%%l RreaRO T2 1Rk A B RN BER RE I Bterior of
reRRRRcOF1guUr face 515F.  Anode |ead frame 508 of
capaC|tor el ement unit 5101A is placed on surface 25
518Fowiti gdﬁuéﬁit’)%(ﬁfﬂf catRodetGminal 916 aHLEM soBidaledsolytic
term nal 5 at junctions 515B inside thin portions
caymchbidr byl O aetordedglitm FEmbudimest 31oChatainké imosneisgasurfaces
mounti ng surface when being nounted to a nount body,
prosuded atsthe iiothnendwar.e€., GuwldmeacdeS@rofinahddé and cathode
term nal 515 extends outward, WO 2005/104150
terpanak p26odrebyIngtheranAceion o Megaeuntadnitakly s1the mount

ith protruding portion 515C protruding from resin

_b ackage 512. Protruding portion 515C corresponds to

e DS p U S ST R B Py Ve b o 512 and
aloHBWRS ExfrROndriatede THik d¢fu hﬁee ahlo@@. & 1H£zts to be easily

surface) of 5 resin package aving a s

obs@xmﬂdlm@nadlm whefXher daacthr ﬁ@%bl&ier@@%aﬁzem%ll%ted to the
Lower surface 516G of cathode term nal 516 is arranged

motint bieody, udiereby tprobvidieg she fapacBibGrith anbdeh teslinbikity of
515, and is positioned as close to |ower surface 515G
soldgringode terninal 515 as possible. Distance L3 between

su ce 516G of cat hode term . nal 516 and surface
5 1500 e hrlEt SARRFIATT SLTS APCTHORE fo bam bR g acmall

eaifgis 5EHRE i Fiiee WlkLgad %3585@' iR seBes indiiance
(Eﬁqrgi?ﬁﬁaﬂ; :I:g ?Oﬁﬁ {1@5@8&% gz%ﬂnd:rf or éﬂ(ﬁ Elgﬁl%ood&%len% & The

surface nou
ESGifRedg disdipdl ﬁlc %@citﬁf '5‘1@9%ftmﬁl§di?ﬂéﬂﬂ @%%15%11 which
havi ng 15 sur ace hin portion 516A
is operthiehobAfASE of NIS00pH bflékfhvetﬂi!idﬁél RETiH i QfctPdbic @pdcitor
extends fromthick portion 516E in a direction
1100pphosint m Figsa@Bde 24er i nal 515. Surface 516K of thin
portion 516A opposite to the surface of the thin
portion facing capacitor elenents 501 is covered

EXEMPLARY EMBODIMENT 5
Figs. 9A to 9D show solid electrolytic capacitor 5104 according to

Exemplary Embodiment 5 of the invention. Fig. 9B is a front view of solid
electrolytic capacitor 5104. Tig. 9A, Fig. 9C and Fig. 9D ére a plan view
seen from direction IXA, a bottom view seen from direction IXC, and a side
view seen from direction IXD of solid electrolytic capacitor 5104 showﬁ in Fig.
9B. The same components as those of Embodiment 4 will be denoted by the
same reference numerals, and their detailed description will be omitted.

Lower surface 517G of cathode terminal 517 opposite to surface 517F
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with resin package 512 and does not expose, not
functioning as a nounting 20 surface to be nounted on
(ﬁrge mount body. Cathode term nal 516 includes _

WOglr/iP59r ti on 516C at one end of thin pof¢Tok2848RH7007
opposite to anode term nal2515. Munting portion 516A
has | ower surface 516L functioning as a nounting

g AR RS SoRT kTR B BB B0 e
5154 GF S48 Qgﬁrggxgal%‘f%hqll itsgblogit%(ﬁé%?a@ g]i%%% ‘ﬂ? e PRAHLEN515G

516D of cat term na protru romresin
of RA6HAGErIkeal FIPlisUSIEhIROT DifAned GD1 GREWBSR WBacet §17G of
protrudi ng portion 514D of cathode term nal 514 of
cathioio dier®iihal3517 Rird suefarg PIFG iodmiplieDdrmibabts 1dpiwanct less
al ong the side surface (an exterior W 2005/ 104150
tha2CThIR28084 19 p7aevablgcl mur.f ey duftanesbeingaekagbad I29m may
havi ng a shape extending along an exterior of resin
caysgck agerent deakvagenarpsp P sydnces1 6 Cadhoda teramal &rlfiingludes

RS R S A SRRy 5174, Thin

rf r-ovi ded at, the both i e. . under
po s 0% e BiRELS Pnrh bR A5, g cofied to both
sdBL LR PR PR Sul BRI bR 1Y opoosie
to durdaed BT iPaskade with rabth padlene 515 aRd (el Aot expose, thus
surfaces. This structure al]i)ows solder fillets to be
notefridtionifig ass armabhéinkr eaumfatove bashaouinhed capaci hosunitshody.
sol dered to be nounted to the nount body, thereby ‘
Caglroolei thirngneh & 1 apetudesr pratrhdiaghpottiore 5ilgbl At tayn ehd of thin

sol dering. Solid electrolytic, capacitor 5103 accordin
PortimEnB B AR rERROSHES (o AAdR ¥e@ame\1a%$n Lepiegssurface 5110 of

cat B SRS FEF 22 AT L SO0 YL S SET2  f amoce
o RBRC 8], TR0 S RS TR i, Pl ot
el 11 oo Do Skl EoReio, pros i e
andd® el @8nal815 anddeatBBdEXENRIARYS EVBEDhMEMECE. That is, thick
portion 517K of cathode terminal 517 is provided between thin portions 517A, |
and thin portions 517A and thick portion 517E are arranged in direction
D502.

In anode terminal 515, thick portion 515E is provide between thin
portions 515A, so that thin portions 515A and thick portion 515E are
arranged in direction D502.

In addition to advantages of solid electrolytic capacitor 5103 of

Embodiment 4, solid electrolytic capacitor 5104 has cathode terminal 517

| easily formed, and is stably mountable to a mount body.

Solid electrolytic capacitor 5104 of Embodiment 5, similarly to solid

~ electrolytic capacitor 5101 of Embodiment 2, has a small equivalent series
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Figs. 9A to 9D show solid electrolytic capacitor 5104
according to Exenplary Enbodinent 5 of the invention.
(gi .. 9B is a front view of solid electrolytic

w 3%%@%%505104. Fig. 9A Fi :9 9C and Fig. 9DFhWKE2Q05/007007
plan view seen fromdirect#bn | XA a bottom view seen
fromdirecti on IXC and a side 25 view seen from

res{ianib (BRE) S B GGy Rl e Cre SRR S SO The ESL

of @Tﬁpgl'eﬁﬁmytlc W Am&? ﬁ?gﬁf%géc&%ﬁﬁﬁ EI§ 2‘%% ﬁ(ﬁp%%ﬁ&h 18 one

nuner al s, "and their

thie@ drtad EII0WEN 580p HRsE ok et Rinat abliadgeti@bRiiadapatitor 1100
opposite to surface 517F WD 2005/ 104150

shRCTAdAAROSIDOYRQ7 27 facing capacitor elements 501 is
arranged to be flush with | ower surface 515G of anode

term nal 515, and is positioned as close to | ower
surface 515G of anode term nal 515 as possi bl e.

| EXEMPiadeY EMBARDBEENT 6f ace 517G of cat hode term nal

51 and surfa 5 5G of de termnal 515 is not |ess
% OBt éf)]é&a?g?%rf) ¢ qaRagos GHLk aﬁ%qrﬁigng o

EX‘EI%?’?&’@ mbe@wsa@ U TaPeEbinF Rhithes e MRS A riew
of GHRIDAYbRAISUELEAS B1AB PR WY 1eC LIS AL ol Riew

portions ’6 thinner t ck portio

see@l RofipANRCtSH XA, BObdttodl Hiesy Qbert Hidik APELIANXEL Had a side
Surface 517K of cathode term nal 517 opposite 10 to

vieswsdeadeomldilredtsorc Ko sblinl élbctrebitic gaticage 6302 shothn in Fig.
does not expose, thus not functioning as a nounting

103%urffége o ipea muarspedientview nbapabisdy . ele@anh oGl of solid
517 includes protruding portion 517C at an

ele‘étﬁ@ifn%: qamiagitop§dPlons 517A opposite to anode terninal

gxgéﬁbgf%l%ﬁﬁ%hﬁf  SEPARIOS gl a%lgogﬁbﬁgstm% %@ad Blffyshaee. A
: 17A

surbohd Bhodd odficb®s B BF Vator Phetaf, Bich bR Muflnblt il i
roul ﬁéﬁ&ﬂ‘ghﬁlﬂﬁﬁdﬂegi ? ﬁﬁ%ﬁé’ RidPe@tid &E%Mgﬁe r 69398 the surface.

erm nal 515 an e termn nal arrange

Resl&9603 Bav. rl(? &K indhtih @r@ﬂgﬁy% peadidedent (ﬁélﬂcﬁﬁh o§i‘d7e layer
i s provided between t in portions 517A, and th

602dotd donde SinoAleamatiyt BO2 Kn o e4 tihode SdotEoar eoaralnﬂn@m@ﬂe portion
direction 20 D502. In anode term nal 515, thick

604porSoligrelsatplyite layavhefeishptonedad ohidielectric oxide layer 6024 of

cathode portion 605, and cathode layer 607 made of carbon and silver paste
is then placed on solid electrolyte layer 606.

According to Embodiment 6, five capacitor elements 601 are stacked so
that anode portion 604 of one of capacitor elements 601 is positioned on

anode lead frame 608. Guides 608A at both side ends of anode lead frame

608 are folded to wrap anode portions 604 of all five capacitor elements 601,

and joined unitarily to anode portions 604 at junctions 608B by laser
welding.

Cathode portions 605 of the five stacked capacitor elements 601 are
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portions 515A, so that thin portions 515A and thick
portion 515E are arranged in direction D502. In
addition to advantages of solid electrolytic capaci

W £645/6p41595 Enbodi ment 4, solid el ectrol ytiRCE: 3@@5"89700’
5104 has cathode terninal 53% easily forned, and is
stably nountable to a nount body. Solid el ectrol ytic

plegRRo Bk B0l Shad BRI 00 Rianh ot flelivk® pfebife.  Tive
oItk AN 801 RETLERMRLINR IR euides 6094 ot both side

en@$ldhvab@ak UUB 68 o AYEL 8Rg %f(cﬁﬁlr&de e e 969 Saha qmned
el ectrolytic capacitor 5104 of Enbodi ment 5 was

unithiridin | Capadtort dlemdnd$ can, Ebbdeledbf@pd 608, and cathode lead
conventional solid electrolytic capaci tor 1100 shown
fraimre FQ§s widarily 24seBbIEGENRL HIRY dBeDhIVENEIC pFogde ddpfacitor
to 10D show solid electrolytic capacitor 6101
eleamwmnﬁ@l% . Exenpl ary Enbodi ment 6 of the present
a front. view_ of

é@@hé?@%m&%‘aﬁiﬁ%% tl%?%forhpasﬁloﬁoﬂt tﬁeéené%ﬂi%ﬂf and

Wk Q I
o] Ao FiacBPice Pl RE R sfon ¥ pption
61@!%Ir Shk! ﬁﬂg?é@té?f fggidtg &'d%%tc{foﬂ}ﬁ]k &o‘iﬁ%ﬁc i@E. Sl (Rortions

own i erspective view
610RPAG m&n&i Qﬁeaﬁo&é)ke%lﬁ@ﬂ 6d0 BY asloblinki fededRac l6t19H in
6101. As shown in Fig. 11, capacitor. elenent 601 has
surdadd a106 adppositapeo s‘\lrfé,& sidRdaciely 2apdethodlededts 601.
made of valve netal, such as alumnumfoil is
Surfece) 64 0&] dofammboden btinziet] 6J0oincindig gdihetle poriion Bdi0de and thin
| ayer 602A on the surface. Resist 603 having an
portieds) Gl0ags fladperiyini rowiang §48Ad0kavE erBdens susiacgeb10F of

“amag 966610304 ok %3?%55%’1% % o Ppilicih oL rafage S10F.

AP S5 PR SO Y eB ARL L B P
o13 AR Akl Pt 3, LR B RO 10 o
jun€EPAS B 0B BLRIFEIMS poPioAt §10AARKRE:S Velding.

Surface 611G of cathode terminal 611 opposite to surface 611F facing
capacitor elements 601 is flush with surface 610G of anode terminal 610.
Surface 611G of cathode terminal 611 is arranged as close to surface 610G of
anode terminal 610 as possible. Distance L5 between surface 611G of
cathode terminal 611 and surface 610G of anode terminal 610 is not les than
1mm, and preferably is Imm. The distance being less than 1mm may cause
a current leakage across the surfaces. Cathode terminal 611 includes thick

portion 611E having surface 611G, and thin portion 611A. Thin portion

611A is thinner than thick portion 611E, and extends in a direction opposite

- to anode terminal 610. Surface 611F of cathode terminal 611 including

thick portion 611E and thin portion 611A is flat. Thin portion 611A has a
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t hat anode portion 604 of one of capacitor elenents
601 is positioned on anode |ead franme 608. Gui des
608A at both side ends of anode |ead franme 25 608

WG eV 4180w ap anode portions 604 of all f|R’/%T"JP2005"007007
capacitor elenments 601, amf joined unitarily to anode
portions 604 at junctions 608B by |aser wel di ng

U O S Bl SRR

poﬁgﬁf %f# SQM' {s C%tlTP deS'tJ?f’a@ef & g 1&0?0&1&9@1 éﬁ C}te to

capacitor e are pOSIt

suiich émegk &megya dash 6090 Iﬁdtckagé B18i4/1 d@e@%taa&%ogylt%% not

609B at a distal end of cathode |ead frane 609,

furjcoiohetle ab @l mauhting afer fodfe slotrEad So ﬁ%ouﬁﬂb&ey I e@eﬂ;hode
frame 608, and cathode lead 5 frane 609 unitarily

leadsfsamiel 610 ohcdpeimralemmabneit filovAde ptaeacon enrface 611F of
el ement unit 6101A. Anode terminal 610 has thick .
catherle itermBrdB1ds apdeisconneetednier edhodederminal §idrat bimstions

QA.. . Thin portion OA are thjnner than thick
6112%.11%%16%thmwtl%éfkgifﬁéﬁ%w B8t h sides of thick

DB bt RIS BvH vy Ryl cBror BT aePmmodates

t
ca e“fet&@ﬁ SHEST ARETFORA Bpatellf R (5, LRHADD, GRREC Ghode
terhﬂﬁhpelwl 8nll RiuefacB WIPHF G1AEdS 0k nhidal 6 1P Rkpb&N o ﬁﬂe%tmde
lat. Thin portions 610A have portions surface 610

Acc!@aﬁ‘dn@"@ﬂ@nib@dﬂﬁmﬁt 661ékin padkh e 6k2 RO hid dnofadkyhasia
portion of surface 610F. 15 Anode |lead frane 608 of

caPupi 12k iel @rpan urew @ 1Obstratephds dihwngsarlieupe shape for
610F of anode term nal 610, and is connected to anode

provedipsiinrshianede targHaalnhs0 @p@lscathgd@éemmﬂlg&hlr ofidg. 12B

is A @R ALIDGTE B CULDeEa e 1P iaes 15y B oW n in Fig. 124

suSFERE bE5 SR 18 PhebSalbicdnt: b JHA Hh 134 Tormed
thof BEKRAAh Sy@E 192 BRnfl a58ab QRS A% RT ABe0larhode

anode term na et ween

termifidBCH1 164G med @bﬁmti@lmﬁaéub@@ﬂat@@m HE fp@@@et@%ﬂﬁled

of anode termnal 610 is not les than |nmm and

intquveler #kyal sapheitor Bhemdhs nanses idiAngrd plhsed bamnrdjoined to
resg(?cﬁlv%ag:rsle?s of plural anode terminals 610 and cathode terminals 611,
and are covered with resin packages 612, respectively. Anode terminals 610
and cathode terminals 611 are then removed from substrate 613 to provide
plural chip capacitors 601. _

Substrate 613 having plural anode terminals 610 and cathode
terminals 611 formed therein is formed by etching a metal plate. The
etching provides simulténeously thin portions 610A and 611A by removing

unnecessary portions and thinning the both sides of anode terminals 610 and

cathode terminals 611. Thickness difference 610J between thin portion

-610A and thick portion 610E and thickness difference 611J between thin
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a current | eakage across the surfaces. Cathode

termnal 611 includes thick 25 portion 611E havi ng

urface 611G and thin portion 611A Thin portio
éﬁ%@%ﬂ‘aﬂl nner than thi ckor?ortl on 611E, an%crgéé[@)gﬂ%(}mom
in a direction opposite lanode termnal 610.

Surface 611F of cathode term nal 611 including thick

i ordi flat. '
polf Rt BT EETAOR KR 4N BEDE 043650 SRt dufunn sowm.
TSR TS AR ot IR T i
packdeaSE2 Bl fikwoduffibichtROM tRs&k18Y PRRARI b8 shefacs WIlRCKhen

611F is covered with resin package 612 and does not

cayecpieselembis unit 6 101D d@diigodsted. nount i ng surface to
be nounted to a nount body. Cathode 5 | ead frane 609
of Sohgadedtooly ik eapatitonb01 6tcdnding tpFmbddinnerstué hillows both
611F of cathode term nal 611, and is connected to

anedg pertion §0di aad cethoda pprimen i69Rsof GIERifonstlamentiGPl to be
rtion 611A, | aser wel ding. Resin_ pack ge 612
drefioRy tﬂgfh&nw%éffﬁv in .anﬁflfeﬁt %@F@l}cea thrswgboanede terpmal ()0 and

carfio 8 BRI 6 R 18R 14N plaberhand s, FURHRSS sffige o of
cathﬁ% é‘ﬁﬁn@& J6 1948 Qc&?aﬁg (%( e cﬂ)g% ;b %%rfd%g itk 09 ah8de terminal
odiment 6, resin e of epox

610 g§ ipdssibldin 2der & ?ediic@rth‘é' cﬁ@taafce%&%éﬁtaﬁl&l&&ﬁﬁhﬁpelo
a hoop shape for providing plural anode term nals 610

andingtlndetedmihsl édhed 8 shbdttestipgssibRBralue, éh@febgproviding the
sectional view of substrate 613 at |ine 12B-12B shown
capianltpr gwith2 A, sumlSeoptivalent 653idss resident (BPBeraml |oymall
dléhas feed holes 6 3A formed therein-for
eqUIF rlﬁ]Sfﬂfl@ﬁtm#'é@amﬁg ESLYr allbardidl of sehrrelpetrelyticaapacitor

@R Se SRR FeduboB ORI BROST o bofl Veh oL of

[ A are a and ne
15RRP 5L Eelve R IR ol shSus Ve BRBeBoT LR REp BRar Pl o
24.Cathode ternminals 611, 20 and are covered with resin
packages 612, respectively. Anode termnals 610 and
calhede tbehih412630634d asRhbASNEBIRYEG 11 9P SehsbiRbewith
613 to provide plural chip capacitors 601. Substrate

anoféJdehd fraxge {108 ahd aatidele eadi foahe &IDohoapDatdrodement unit
term nals 611 forned therein is fornmed by etching a

610ddwea| Jupctipns 6198 and 611B inside thin portions 610A and 611A by

laser welding, respectively. Welding spots of these junctions are covered

with resin package 612, providing an excellent external finish. This avoids

~a possibility of mounting defect attributable to improper contact caused by

the welding spots in a mounting process, thereby providing the capacitor
with a high reliability.

According to Embodiment 6, anode body 602 of capacitor element 601 is
made of aluminum foil, but is not limited to it. The anode body may be

made of other valve metal, such as foil or a sintered body of tantalum or

‘niobium, a combination of them.
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25 etching provides sinmultaneously thin portions 610A
and 611A by renoving unnecessary portions and thi nni ng
the both sides of anode termnals 610 and cath

WO PRt P%11. Thi ckness difference 610J be?@@@ﬁzf)W/QO’OO‘
portion 610A and thick port3on 610E and thi ckness
difference 611J between thin W 2005/ 104150
P .P 005/.007007,, 3 ortl on 611A nd_thi
o1 PSR S s T RR A PR B offy RO phfR anode
1?1(5) £ g%TSF?@ a0 dichbes ﬁe{} a@slglé]lgim Jggig?‘i)e' rﬁa Bfﬁﬁ%rr%atenal

oW ng resin age oW su | crently

anﬂﬁnﬁy‘%‘h@%@%&ho@ﬂ%ﬂ& on surface 611K when capacitor

el ement unit 6101A’is accommpdated. 5 Solid

el 8eiin opoittichscapasi aad OOA af caicHageiRirBBlioTemd Bathode

all ows both anode portion 604 and cat hode portion 605
temin:aimﬁl:l toe fainesehy tlhdatdhonge THe dhm portidrs may diedaade by

in a short distance through anode term nal 610 and
presatfhsing.er mi nal 611 having flat plate shapes.

Furt her, surf 11G o cat hode ter inal 611 js
ar f&FgEang o @?%E%g%e ’fl%lkléa ARGCHOY %ta@n‘fse?m Ak stagked

an@é?w@%% O ederter TiRane ot AT Bed o BN G g provide

cagdidr NAhbHE hgﬁ’t"éﬁbﬂ% eaﬁ’c?‘éfbet}fdﬂ‘?&ﬁ@été’ci 04 'aﬂb(‘il? téxli’:ﬁnal 610

capaci t or equi val enf series resis
and %&Eﬁoo@ﬂ@érﬁnﬁaﬁlaln € HlbhAe B NfheSSirBurend Lffdt%ﬁ?ceﬁ%%at of
The ESL of solid electrolytic capacitor 6101 of
thiErmbbdintgntt (g 8Ppdte wdiazitorselabeuits B0Nafayobe @Bnnected
ESL of 15 1500pH of conventional solid electrolytic
directira to aoode xetmemhviil( andicgshod2termizd] 6Ahod&hiecan fatrther
610 and cathode termnal 611 are connected with anode
redlvéadth&aEr% 608 he dnembrsdel |canaciten dempatsf6Qlhrerided in

lement unit 61 unctions 610B and 611B j nsi de
 candgrigr 5539;9%@%%;5! B Boa | BuGrenL i detormined

o BTRRCA VeI Rt ot e, )t one e

excellent external finish. This avoids a possibility
of nounting defect attributable to inproper contact

EXEABEARY EMBODRIENT7Spots in a nounting process,
t hereby providing the capacitor wth a high

r eFigabil3iA yo 139 Ahoar dolid) electisipoidi capricitor @iacheding to
Exe6rg§la2'; E(]:r?n 23&1}18121: $I0?rgﬁg tim?ecilltigri Fig. 13B is a front view of solid
electrolytic capacitor 6102. Figs. 13A, 13C, and 13D are a plan view seen
from direction XIIIA, a bottom view seen from direction XIIIC, and a side
view seen from direction XIIID of solid electrolytic capacitor 6102 shown in
Fig. 13B. The same components as those of Embodiment 6 will be denoted
by the same reference numerals, and their detailed description will be
omitted.

Lower surface 614G of cathode terminal 614 is arranged to be flush

with anode terminal 610, and is positioned as close to lower surface 610G of

anode terminal 610 as possible. Surface 610G functions as a moun_ting'



10

15

20

25

made of alumnumfoil, but is not limted to it. The
anode body may be nade of other valve netal, such as

[ a sintered body of tantalumor niobiu a
W@%ﬂ%ﬁ’ﬁéﬂf’&n of them VI 2005/ 104150 PCT/ JP20BEHGE0§07007
32 Substrate 613 has the ho¥p shape made of copper
alloy to obtain anode termnals 610 and cat hode

i . i . d
ol S0 M 0 BB 50 DG 1Ly Lo

| be@ﬂ&-ﬂ? shPGE Bl gﬁgaﬁﬂﬂiec?etﬁiﬁ?ﬁl 624! SEMRMRe FHORIE anode

ormed by the etching. The thin portions naybe nade by

terPii@sd 100 ¥ AQ 1086 GBEEI Tk OaFEAROireRREbLE: 18IM! aThe distance
capacitor elenments 601 are stacked and jointed to

- beiago thss| Geach fivane n6HB cande catdurdent éeukdgeamerds®9theo surfaces.

provi de capacitor .elenent unit 6101A, and are then
Cathwdeeteretinab 644 sodudes thivkd p@toni®l 4 dhavaheadace 614G, and

termnpal 611. However, the structure is not limted to
thipppertion 6{4is dhee diostian. 61 ipthinmes thapadiglportion 614E,

ang GEALS Ok TRIAPSCORICELE. 1ol1 SRl 9988 10 anode
S h i

tergHEhI¥10. (GHEeS, BTaRpp RIS STRE, odar RS o e spptace

facits O adiRe23SAEhI Y601 ¥eoovREH WBth R&sif %&E%,%l% gz ahd dds not

provide a predeterm ned capacitance.
expYBOBhMENDt Fulibfisnink3As tad mA Sk Wasileb doth€ Ghd@hixHi 6n the
capaci tor 6102 according to Exenplary Enbodi nent 7 of
motihé bodyen€CatimdeFiegmih3B6il4 iackidestmoiuetihgfpostibh d14Z0Dat one
el ectrolytic capacitor 6102. Figs. 13A, 13C,  and 13D
endhpbthinpartion @lts eppoditota anpde téroningl B1A, Mebotingportion
direction XIlI]C, and a side Vview seen

- . view seen fro
614 dysdlomex TBinoR §1 4. dRNSBPRIG pE G FYIURLIE SHBAEE (plen the

o o 3 TR0 e
P 8 ST AP b i
cap@bitaP $a@ 2t é’cc@ﬁdilfnlguﬁ" EnfhdnfR0e th HdVe e ﬁ%&nﬁ?ﬁlg shifaces

positioned as cl 0se to | ower surface 610G o
formed at both ends, i.e., under anode terminal 610 and cathode terminal

614, thereby allowing the capacitor to be mounted stably to the mount body
Solid electrolytic capacitor 6102 according to Embodiment 7 has a small
equivalent series resistance (ESR) and a small equivalent series inductance

(ESL), similarly to solid electrolytic capacitor 6101 of Embodiment 7. The

- ESL of solid electrolytic capacitor 6102 of Embodiment 7 was 500pH, which

1s one third of an ESL of 1500pH of conventional solid electrolytic capacitor

1100 shown in Figs. 22 to 24.

EXEMPLARY EMBODIMENT 8

Figs. 14A to 14D show solid electrblytic capacitor 6103 according to

Exemplary E‘mbodiinent 8 of this invention. Fig. 14B is a front view of solid
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anode term nal 610 as possible. Surface 610G functions

as a nmounting WO 2005/104150 PCT/JP2005/007007 33

(Swlérface to be nounted to a nount body, such_as
POHEDSAr d. Distance L6 between surface ’E/éngOE)/OO’TOO’/

cat hode termnal 614 and sut¥ace 610G of anode

termnal 610 is not less than 1mm and is preferably

o o0, AR AR i s
frob® e@ﬁlonGXfVAnﬁl HALSm! PleGk Fg‘%{ gﬁoﬁﬁ (ﬁ%, S PR naréd1 IR side

surface 614G and thin port |n portio
views sédH ot diRRBiohKTRDRST dd1Ne1844Elyti@bsh SRS §86%n in
thick portion 614E in a direction opposite to anode
Fig. edB. nal'hés $QmeStoni pareerid 416 thiosé loif Erpbodintiht6d 4AlL be denoted
opposite to a surface facing capacitor elenents 601
by i thec evmeectefarencer esimenpdskage Bicir atedadedsderstiptdn will be
expose, thus not functioning as a nounting surface to
Ombfée%unt ed on the nount body. Cathode term nal 614
end; of thi

po 'f)%gﬁséeli 0%13%% of %%@%%égn?%é ﬁqﬁgrp@fé‘e O0tH ?@%BW
14L
o koA AabR BOF s EAE BB EHRGL Bl POwES slrce
61@}‘ bt 83648 timirdaifd1¢s %nwlé oéﬁ{(fél%ﬁea?s 8&9&@@%% ace1§10(}
m na

Mounting portion 6124 e ter

of &detke@hBAAT 610 s dselAS] t DistA@AlL [ACEHdiwdant sﬁlrface 615G of
Enbodi nent 7 to have the nmounting surfaces forned

cathodd tendmali 65 andnderfaen@d€G ef minodk tﬁiﬂumﬂﬁmubqﬁ& less
term nal 614, thereby allow ng the capacitor to be

thamplmne st sopyeferatiind mmun(THeodistBute btiekdess thqn lem may
capaci tor 6102 according to _Enbodi nment 7 has a

causg ae%?%w age FcEass hei sswkires. (@9@0%‘@9@1@@&@5 includes
G 3o A ok kb o
B T R
s1d<9gf oS HIVE Bbi't(fé‘ﬁ‘lésl%@ ' %ﬂf&&tég%%ﬁa ' f . 1%%#92 opposite

shown in"Figs. 22 to 24. 25 D

to durfite GUHN {Ocoldl$ RATh $64ihGRkaet lYihE d6aPast bﬁ’ﬁose thus
6103 according to Exenplary Enbodi nent 8 of thi

noti funetibnorg abi g.mdditing surfacento beemoahtabbintb a mount body.

Lower surface 615G of cathode terminal 615 extends to an end thereof
opposite to anode terminal 610, and thin portions 615A are provided at two
sides of cathode terminal 615 in direction D602 perpendicular to direction
D601 in which anode terminal 610 and cathode terminal 615 are arrangéd.
Thick portion 615E is provided between thin portions 615A so that thin
portions 615A and thick portion 615E are arranged in direction D602.
Thick portion 615E of cathode terminal 615 has portion 5615E facing anode
ferminal 610 and has portion 6615E extending from portion 5615E toward a

direction opposite to anode terminal 610. Portion 6615E has a width

narrower than that of portion 5615E. That is, thick portion 615E and
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WO 2005/ 104150 PCT/ JP2005/ 007007 34 electrolytic
~capacitor 6103. Figs. 14A, 14C  and 14D are a pl an
view seen fromdirection XIVA a bottomview se
WO 28H9/dP4 ¢t i on XIVC, and a side view seen P9$W2005/007007
direction XIVD of solid eledtrolytic capacitor 6103
shown in Fig. 14B. The sane corrponents as those of
odi.nent 6. wil.l be denoted 5 h sanme reference ..
suffFREAPE hufytiing 28 £ FRRE R  sBep Ard AR e gabatantially
in QP LRd Lower surface 615G of cathode termnal 615
opposi tg to surface 615F facing capacitor elements
601ni sl RRaRHal 8108 thickSihrivohne 1 OWelre SWOh AR b&WUen thin
of anode terminal 610, and is positioned as close to

pottoney 6 50Af a6é thid Golowd 620aded etk RRrti6A® AE are arranged
possi bl e. Distance L7 of between surface 615G of

" in daehiode DG nal 615 and surface 610G of anode

termnal_ 610 is not less than 1mm and is preferabl

1mliﬂi1 adéltm%tf@n@él‘f@@m@es od ssalidhnelpptrolyc caasidon 6102 of
ent g Ccro the surfaces hode term nal
E lmﬁatu i ﬁf 03‘651? |06Ha@i%ﬁﬁgallca{l§1ﬂsf% ogq degminal

61§ st e, 2025 pebIE migei3Rlg & né“@%‘fé‘h A e
o opplid S eftindl “F %ﬁdgﬁﬁé?ﬁt@eﬂ’? Epbididihe 254 a small

eqﬁ@&ﬁa&ﬁ%eﬂés@e‘sﬁ%ﬂc@mg 8nfl2s ARl S98analt R¥RASBductance
thus not functioning as a rmuntl ng surface to be

(ESusinedadptto solitbulktiobeye ca r 60T af Eabb&Enednt 6. The
cat hode term nal 615 extends to an end thereof 20

- ESbpyfosilideclectrabditecarercition 4110816, Earicdimient Sowts 608pBl Svhich

are provided at two sides of cathode term nal_ 615 in

1s ope durd o apsBELpedy Pt of senyentavnalcyalishelepgolytimeapacitor
i.ch ano I nal 610 and cathode term nal 615 are
ll(ﬁﬁ}é‘ﬁ’é’é&in%%%op%ﬁi on 615E is provi ded between thin
portions 615A so that thin portions 615A and thick
portion 615E are arranged in direction D602. 25 Thick

EX i al term nal 615 has portion 5615E
c?nglkgﬁ?g@;@{%%@w 610 and has portion 6615E

exXFRRAIIBA &6 ABHIP hbio BoB® etk M@icde b aciior 88104 According to
opposite to anode term nal 610. Portion 6615E has a

Exemgidry Dmbodiweent baif thbahvaitigor t Fon 158160 frohatvidvs of solid
thick portion 615E and WO 2005/ 104150

elepenlyr2eumctor@1P4. Figs. 15A, 15C, and 15D are a plan view seen
from direction XVA, a bottom view seen from direction XVC, and a side view
seen from direction XVD of solid electrolytic capacitor 6104 shown in Fig.
15B. The same components as those of Embodiment 6 will be denoted by
the same reference numerals, and their detailed description will be omitted.

Anode terminal 616 has thick portion 616E at the center thereof and
thin portions 616A. Thin portions 616A are thinner than thick portion
616K, and are provided at both sides of thick portion 616E. Thin portions

616A in anode terminal 616 are formed by providing recesses 616H in

surface 616G opposite to surface 616F facing capacitor elements 601.
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35 surface 615G functi oni ng as_a nmounting surface are
arranged substantially in a "T" shape. In anode
term nal 610, thick portion 610E are provi ded betwe

WQ BPPS/ 196450 ons 610A, and thin portions 610AP%W&P?H@@QU7UU7
portion 610E are arranged 3Pin direction D602. In
addition to advant ages of solid electrolytic capacitor

48 ot Tl B0 s
polfiHE BEAIE R0 11 oL A0y STRIHAR, Bultiods OF ‘5“?5%9‘%%5‘ of
ané’d(,§ 'ﬂ@tlﬂunal%ﬁﬁlﬁn\(ﬁﬂﬁ@k }:ﬁﬁfloﬁSGI@E'lﬁsaé‘%%rﬁgl%Fgf ﬁﬁ'gac% 616F.

equi val ent series inductance simlarly to

Anadé lléia@ feohe @OR bcarRaok tedsmeho indi GEUDA% PRadedbon Biface
ESL of solid electrolytic capacitor 6103 of Enbodi nent

6 18I vafs ahOdp Herminadh616,s andeist bmrmbcd)éd an HSideoterkhiiHG16 at
of conventional solid electrolytic capacitor 1100

junchions 616 Bringade plant porduwns 1l 62xExbessRYw ENBEDI NBwfage 616G of

15A to_ 15D show solid_ electrolytic capacitor
anfe‘%&e%w 1o He etxéem%e%wa?@ tenprRYIte Mrotruging portion 616C

prosPEes Bfim cefim Barkise Bign” Surlist"6 30 Rietions p pmepnting
surth&e %h@haﬁlfe\r/éafﬂvggﬁ%ﬁ '}? et 01{%@ &t‘b?&ﬂo%é%yé&lm tag %umg

view Seen fromdirec W see
bodrgom direction XVD of solid electrolytic capacitor
6104 shown in Fig. 15B. The sanme conponents as those

of Strfacdi6TH® ob caiHddehrragnal 6d7 wppokite t6 ankldcef €T ENELcing
nuneral s, and their detailed description will be
capowitor edemAntd 601 as mirrahgeail 60 basflosh skitlpenriaoa GBEE ofitanode

the center thereof and 25 thin portions 616A. Thin
term;nal oHe c3ewrage 617 Giodsathadeatierntingk6 b’br& pasitiogadgs close to

sur%«ﬁen%aéﬁ" OB o TR B A5 PAPTIBIS. 6 IBAREST drhigtween
oo P Sy 855 YRR AL Bl B5C PACG ARG Wi
6162%01%1;%%%Etﬂaﬁq%ﬂf@%ﬁpé)fzp%y 3% mm. The distance being less
than 1lmm may cause a current leakage across the surfaces. Cathode
terminal 617 includes thick portion 617E having surface 617G, and thin
portion 617A. This portion 617A is thinner than thick portion 617E, and
extends from thick portion 617E in a direction opposite to anode terminal
616. Surface 617F of cathode terminal 617 including thick portion 617E
and thin portion 617A is flat. Thin portion 617A has a portion of surface
617F of cathode terminal 617, and thick portion 617E has a portion of |
surface 617F. Surface 617K of thin portion 617A opposite to surface 617F of
thin portion 617A is covered with resin package 612 and does not expose,
thus not functioning as a mounting surface arranged to be mounted on the
mount body. Cathode lead frame 609 of capacitor element unit 6101A is

place.d on surface 617F of cathode terminal 617, and 1s connected to cathode
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Surface 616F of anode term nal 616 including thick
portion 616E and thin portions 616A is flat. Thin
ortions 616A have portions of surface 616F of _anode

W gPGR/RM 15616, and thick portion 616E has a BGPUPEAORIHOTO0T
surface 616F. Anode |ead f¥ame 608 of capacitor
el ement unit 6101A is placed on surface 5 616F of

cerf R 1%, Rfrosne B B RERRR R pisey 6078 Y ey time:
Lob@f %ﬁaﬂ%le H1g éélfétfu?rﬁ%\g? X ¢ rﬁgltmﬁggds%rh&ren&ﬂ%ltggég terminal

ext ends out war to pro protrudrng portion

61Pr &ttends ng fha f18sk %&%ﬁ?ﬁ@@%assﬁ%ﬁﬁﬁi&é §@rtions 617C
functions a nounting surface when the capacitor is

protoudivgdfront fosin Padkhgd@dR. JWeh igSthdcivipbitign 619 Ebeateds so
Surface 617G of cathode term nal 617 opposite to
thaurteatiaick peFtibachrgrudapfont oesial parkaige GIEL in slirection D604
arranged to be flush with surface 616G of anode
pexpendicar ¢ 6lireiiona D 081irGrdick anedd derminangl6 gad tathode
stiLi? ed as close to surface 616G of anode term nal
tergygake g%%?ﬁ?f’é?geﬁist ance L8 between 15 surface 617G

¢ ek RloC oL aBORn ST eIRa T erEPagRp negtions
6172Bf c-r%tlﬂﬁ?@é $EANRE PG T Qatﬂﬁ) sol Q@'ﬁl%ﬁaye éé%ﬂflgr(r?nnSﬁgYable

curre eakage acr 0ss e surfaces. t hod

frofil AbbNC RS ch i GlorPE1 04 98 <BlicEeayi Y Mﬂiﬁ‘ﬁ? t6 4He mount
and thin portion 617A. This portion 617A is tThinner

bodshélerieby gropelihg Ohe apicit@nwithty bidlenssalfitioyof foldkring.
portion 617E in a direction opposite to anode termni nal
616. Surface 617F of cathode termi nal 617 including
thick portion 617E and thin portion 617A is flat.

EXEMBLASGY ESRBODANEREL 40porti on of surface 617F of

poFiERorlCdr 10 dat aBEWGESH AipirazbesrIReBOTHUY Bereine t
617 [ f . 617F of 25 d.hi ' 617A
Exqigd Rsf oBE iRy 4] hf Shiscgention” 2 fi2udeB ot Mol of
SO bl SRR L T TG A ACRP 2B Biew

seeff fré@MPARLERSN SCEIRNS B EIm 6AOF Asdeh fiBhACREcHRnSRVIACAnd a
617F of cathode term nal 617, and is connected to

side atdwo dee Do R0 0k 644 SOVIHTSL 40120 0O capPacitar6li0%shown
617 at _junctions 617B inside thin portion 617A by
in Fasel6Bel dhegsame components as those of Embodiment 9 will be
denoted by the same reference numerals, and their detailed description will |
be omitted.

Lower surface 618G of cathode terminal 618 is arranged to be flush
with lower surface 616G of anode terminal 616, and is positioned as close to
lower surface 616G of anode terminal 616 as possible. Distance L9 between

surface 618G of cathode terminal 618 and surface 616G of anode terminal

616 is not less than 1mm, and preferably is Imm. The distance being less

- than 1mm may cause a current leakage across the surfaces. Surface 616G

functions as a mounting surface when the capacitor is mounted onto a mount
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Lower surface 617G functioning as a nounting surface
of cathode termnal 617 extends so that thick portion
617E has protrudi ng portions 617C protruding from
WQ 8e031¢HARage 612. That is, thick portion GAZEIEZPEHER7007
so 5 that the thick portiom%rotrudes fromresin
package 612 in direction D604 perpendicular to
irection DBO3 i i C ode .term 16.and gathode,.
bodt ittt s P e Por P AHIORE SERRHAICP HO MY B Rek g tion
1er ] and ip r udi | ORS. . 6 . Of .
o8008 bR BHEGGIPHON Y08, RIRN ONp G 154 is
thiBA8t t¥a RIS BBlSon HsE! AMIBDLAYE 4IRS GRRAC hbAlo® FI4E in a
is soldered to be nounting to the nount body, thereby
dirpétdon ppesitdreo aapdcidrarinil 6062 Bugtace el R& il thiy peftion 618A
sol dering. EXEMPLARY EMBODI MENT 10 Figs. 16A to 16D
oprshow tolai suehee tfaangt capaviipaceltorentd (8 laic oodired woth resin
15 Exenpl ary Enbodi ment 10 of this invention. Fig. 16B
ragkags GlZomnd dpeswof exposki thus eelt ugiciivning ap achowntisgesriace
Figs., 16A, 16C, and 16D are a plan vje seen fraom,
argpied i9 of mortechom ke At et athers fiaiel 45 includes
XVI and  a [ vi ew seen.fyomdir.ect] XVI D.of
prolidinepirsten Py PP ARG Bf hE0BOLHiEN,p 14, Opparicy g anode
c _ . i il .
tergEabRIR PR Ao LpATidl REEDHa A e M, futifionine

as GehRURhFe8eTdBt WhBnWHE capfeitif id etbudieuer Safd-ace18L is
618G of cathode term nal 61 | ush

Is arranged to be flus

flush tvhithowarfszus f aLEG63AG 6fg@nodgutficel 628GO MnctiditngSas a
positioned as close to |ower surface 616G of anode

motetimgralrfatcobsthods itetmindi Gltextendd dustvaeéns®@that cathode
surface 618G of cathode term nal 618 and surface 616G

tergminah6d@ hasy profanding1 poytionso618e wrotmdingnfispmarrpin package

o1 o MR AR 35t R i
ror B B G TP S 5,26 1
CSHACERERARAER e oL e, Bl osion

| 616V Nthald tAGRIHR 8636 3l P%ﬂiuﬂﬁié IRtiBASA 18N dhd 618D of

portion 618A is thinner than thick portion 618E, and
catlexdee tedsn ifoad 16 118ha lddew poiderofili&bSo haeasily observable from above

when capacitor 6105 is soldered to be mounted to the mount body, thereby

providing a high reliability of soldering.

EXEMPLARY EMBODIMENT 11

Figs. 17A to 17D show solid electrolytic capacitor 6106 according to
Exemplary Embodiment 11 of this invention. Fig. 17B is a front view of
solid electrolytic capacitor 6106. Figs. 174, 17C, and 17D are a plan view
seen from direction XVIIA, a bottom view seen from direction XVIIC, and a
side view seen from direction XVIID of solid electrolytic capacitor 6106

shown in Fig. 17B. The same components as those of Embodiment 8 will be
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di rection opposite to anode term nal 616. Surface 618K

of thin portion 618A 5 opposite to a surface facing

cagacitor el ements 601 is covered with resin )oackage
W 290H 0t $0es not expose, thus not functi onifglidE2g05/007007

mounting surface arranged b be nounted on the nount

body. Cathode term nal 618 includes protruding

rtion 618D at_ an end of thin poftion 8. osite .

de Rl 1R Bl nolikeBRE i b0 PREUST RGNS BB Fon wit
be b ogsurface 618L functioning 10 as a nounting

surtace when the capacitor is nounted. Surface 618L is

1 ipfreM fultfiddr 6 PR Cheko Nt Blal 619 b RiR18Gurface 619F

functioning as a nounting surface of cathode term nal
facod$ caphemos etuhyaysd603 dst abingad hodee flieshminied 16%8r hasface

protrudi ng portions 618C protruding fromresin package
618G 2f afivide kepoindldil 65 2868 ispoisitgorsd Aaclesé 18 Bvext andscd 616G

provide protruding 15 portion 618D protruding from
of ppeie tprekerletB 25 raptibly. eDastamse yIt~1(§ between tsurfaweoBloG of

o g TR R S P RGO b s B ey o
Lo B30 2500, RS 3 R Barl
o SoaBRUBLED ooyt WEEPIAY I o

mobhtingdfurfdiePwhen kbl @bavitsPlid thotiRed t8layhbant dBa] dh as a
6106 according to Exenplary Enbodi nent 11 of this

wining éndardn. Caithodd T8&mmad 61Drnhchidew tdfick 2oreiohi 619E having
el ectrolytic capacitor 6106. Figs. 17A, 17C, and 17D

- surface GlYhamnd thin pesionsroiiAl rEoni pertiovisl 69 atmthipmer than

view seen fromdirection XVILIC, _and a side view seen

thigk perdpr &thile rﬁn(_i/rir@cenn@@eﬂom’eb@éx pisegtaf dhectp rertien 619E.

Sulg%ge% n.ﬁig%ﬁ{tﬂg{:h%ﬁu}%g 'a}&eegg&pgl@% orrlln%nnta 6a159 toBSS’s%te to

sur?z%/ 6]1D 9s5éoQ/§Z$cg3uiﬂ§? s?ﬁ n%tcgg bglég s o %fe%)ggeci%hus not
nuneral’s, an el r oee TN %eescnp i O W e

fun@fibhiffas &%ﬁm?i;% taceco %9&ﬁemt BogR Uit dake fibAnt body.

opposite to sur e 619F acing capacitor el enents

Lowétl susfzrer 609G doft @atlRde! téfnital N6 1P WREcHdd faCer endbihbreof
of anode termnal 616, and is positioned as close to

- opplosite rtosanrddecterfiiiél 616, and thin portions 619A are provided at two

sides of cathode terminal 619 in direction D606 perpendicular to direction
D605 in which anode terminal 616 and cathode terminal 619 are arranged.
That is, thick portion 619E and lower surface 619G functioning as a

mounting surface of cathode terminal 619 are arranged substantially in a “T",

~as sown in Fig. 17C. Thick portion 619E having lower surface 619G

functioning as the mounting surface of cathode terminal 619 extends
outward to provide protruding portions 619C and 619D protruding from
resin package 612. That is, thick portion 619E includes protruding portions
619C and 619D which extend in directions D605 and D606 perpendicular to

direction D605 in which anode terminal 616 and cathode terminal 619 are
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of anode term nal 616 as possible. D stance L10
bet ween surface 619G of cathode term nal 619 and
surface 616G of anode termnal 616 is |less tha

-W%%O?ﬁ%‘ﬂé{)abl y is Imm The distance being IE@@"WQHWOWOW

| nm may cause a current |e#kage across the surfaces.
Surface 616G functions as a 10 nounting surface when
ap aclt]gV is mounted to a nount body, such as a

t he

ar%”rgeﬁg BEEF thode terminal 619 includes thick
GG HEe poRRH, BIeC TR AAE RRRTaI ¥ L By RRLA Bortions

smerm B1@IP6r AlHod %eﬁﬁﬂibﬁ‘?éf@ ailfbw%o%‘ld%k qﬂ?et%f tot Bk Cé‘asﬂy

portion 619E. Surfaces 619K of thin portions 61
obsavhAPRefrbey Ahdval whdd c@ﬁ@@i&bﬂ @10@1&&1&%&&:@%&&&%5%1&@ to the

covered with resin package 612 and does not expose,
mavini$odyt thefrelbe prondig ashigh nmeliabilitg of wolfdaemear r anged

to be nounted to the nmount body. Lower surface 619G
of cathode term nal 619 extends to an end t her eof

Eﬁﬁ\ﬁ,@éﬁ%ﬁﬂwﬁ\@“ﬂﬁi of cathode tor pinal 819 i
di 2
o ofiudS . BB geB e tlbiishEtast e n1 T8 potine to
Ex%&?ﬁ@ﬁﬁ&%@]% 't312 to'P tﬁlfs B%él‘lt?d]l 6119 ?g%%% iso\ﬁefroFt view of

nctioning as a nmount’i sur

solﬁ?&ﬁ@%lﬁ% @hﬁﬁ’dltcﬁl@l@'f e Ridsanged 18epshanispl 4 4 DH1sn view
as sown in Fig. I ck portion 619E havi ng

. sednof\'i@m e dtoere XGI9A, bﬁﬁbhﬁﬁeﬁgs@% frbe dREhémEVIIIC, and a

surface of cathode term nal 619 extends 25 outward to
sidpraewdeeqn dromddirgetpon tX6RH D6 b9 Goliddelt@Dlytiotcapdcibgr 6107
from resin package 612. That is, thick portion 619E
shqwe iudds. B3t r ke g MSOPANBPBENtS 1EFC hosel of egthoskiment 9 will be
extend in directjons D605 an D606 per end lLlar to
derm P éw.féw 1905 TPHTRRSC RURRSALS, eohitien detpalethdescatitig wil
tertén 619 are WO 2005/ 104150 PCT/JP2005/ 007007 40
g respectively. Protruding portion 616C of

anggea SEheh 41501850 bEHALA9BRY i OBS coMAAGIMf and

cat e termna ows SO

thlﬁ epmﬁiﬂs.\/ez@&semﬁl Sorfticw éngea%ﬁ %&&é@aﬂiérp rthiﬂ@%omon
is soldered to be nounting to the nmount

620Renabyropawididgt Botl gides eff Ithi@klpotr}zioﬁfﬁm de$uﬂﬁce 620F of
EXEMPLARY ENMBCDI MENT 12
anode terminal 620 including thick portion 620E and thin portions 620A is
flat. Thin portions 620A have portions of surface 620F of anode terminal
620, and thick portion 620E has a portion of surface 620F. Anode lead
frame 608 of capacitor element unit 6101A is placed on surface 620F of anode
terminal 620, and is connected to anode terminal 620 at junctions 620B
inside thin portions 620A by laser welding. Surface 620G of anode terminal

620 extending outward provides protruding portion 620C protruding from

- resin package 612. Protruding portion 620C is bent upward along a side

surface (i.e., an exterior surface) of resin package 612, so as to have a shape

extending along an exterior of resin package 612.
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Figs. 18A to 18D show solid electrolytic capacitor
6107 according to Exenplary Enbodi nent 12 of this
invention. Fig. 18Bis a front view of 10 solid
WP M IpPi ¢ capacitor 6107. Figs. 18A, 18Q CHAH24@r07007
are a plan view seen fromdirection XVIIIA a bottom
view seen fromdirection XVIIIC, and a side view seen
fremgdir ion. XV, 1 f solj | ectrol ytic _capagiiar. .
o Sk S P e PO BBl BaTtBhi e S PRk Gacine
' . 2 . :
cosfiEGHIERL o Y ryfee 500 o8 R RS o
ter@ithht @20, ATRARoIEHaTRRhaI6891 NASTdes CHhife ?drﬁ%m@@@fﬁl Having
the center thereof and thin portions 620A. Thin
suilf@éd 6aNG, GAAtRINE pbitic &2 11AharTHiki gdetfal 6ROA is6lfifmer than
and are provided at both sides of thick portion 620E.
thiGirfmatent 82 FEpfandaeatian dse fironm athi€2 @artichu2hly  trhiac Kirection
portion 620E and thin portions 620A is 20 flat. Thin
oppssitei tharede Ataraviaiap d140. onsudiice (H41dc of g2ghods tapmareal 621
. termnal . 620, and thick portion 620E_has ortion of .
mClefolgc 1‘6‘2@’P?£1ﬂﬁo%l%1llt‘]@é’di bibion pertoms G&ﬂbéﬁp * ofﬂlm portion

62 fAFHF Amorhioh ot atce SRS R RS i iBE D2PramLREB §Brtion
62888 HAS8 (0opn NP BIPH, TLRURRG 1P HEREORY O oacitor
el N NO1OVA VWRHThcBH Wi A8 dd @2 TIEF AthRAE kb ARIBAY21, and is

protruding from resin package 612. Protrudi ng portion

conm20€edi to daghbdapsiatichad 6N Gt fustitens 6208 assidé ithin podtivn 621A
exterior surface) of resin package 612, so as to have

by alashapweldingendiligelal pogiam 621Br itmving lesén padfikeget21G
612. WD 2005/ 104150 PCT/JP2005/007007 41 Surface 621G

- fungfiopmshata eewRilngsusiase gp padiode tesmingkGdleegprs to outside

o S SRl ST B B
' 621 | ' I 21E i.

rol P, 38 b, A S RN P g o

s pROUBE A0 M LS 0 AL 80, B ol o

pack@pginal 620. Surface 621F of cathode ternminal 621
i ncluding thick portion 621E and thin portion 621A is

f | Btotrdding peation@R0Galfmahsteannianl 620 aall mutfatiag @ditions
of cathode term nal 621, and thick portion

621C of cathode terminal 621 allows solder fillets to be easily observable

from above when capacitor 6107 is soldered to be mounted to a mount body,
thereby providing the capacitor with a high reliability of soldering.

Fig. 18E 1s a perspective view of another solid electrolytic capacitor
6207 according to Embodiment 12. Solid electrolytic capacitor 6207
includes resin package 612A having a shape different from that of resin
package 612 of solid eleétrolytic capacitor 6107, while other components are

identical to those of capacitor 6107. Resin package 612A has recesses 612B

and 612C in which protruding portion 620C of anode terminal 620 and

protruding portions 621C of cathode terminal 621 are positioned,
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621E has a portion of surface 621F. Cathode |ead frane
609 of capacitor 10 elenent unit 6101A is placed on
surface 621F of cathode term nal 621, and is

WQ ehPEEEPCt 0 cathode terminal 621 at juncti®r%JE39E/007007
inside thin portion 621A W42 1aser wel ding. Thick
portion 621E having | ower surface 621G functioning as

a unti ngnsurface of .cathode.termnal. 621 exte to
reBelBrE "IpiY RS Al G 3950 O i anptth LA 16 have
s shRft éng%Ti@ﬁ&lR ingf@isﬁﬂ 3% I R0 dd ons 621C are bent

upward al ong side surfaces (exterior surfaces) of

resin package 612, so as to have shapes extendi ng

along an exterior of resin package 612. Protruding
EXPIVMPLARS ZEMBODEVIENT t1er m nal 620 and pr ot rudi ng

portions 621C of cathode term nal 621 all ows sol der

fi Figs s1Q% thelHasihow ebEdrelattirelytz0cdpamtcab6l@8 woerrding to

capacitor 6107 is soldered to be nmounted to a npunt

Exepaplary Emebedipnentold of this Hevadinsi tBig. didBhisanfrgnt view of
R D Ao T Mo v
A ER ) B A5, v
sidgo | dsg{zﬁ%ﬁfrﬁ'ﬁlgrefcﬁ%ﬁ‘ﬁﬁaf} ogfrsoféqg.ﬂ]%&ﬁyﬁg%gﬁgépﬁl@lﬁ shown

electrolytic capaci t

in FAPYOBNt TR SamledEdthh6RéntsOat NPD8e Af EaREiheht 60 will be
Resi n package 612A has recesses 612B and 612C in

denwited bypihet same rgfependd aanfe2als, ahdatiede deeritadndésciglion will
and protruding portions 621C of cathode term nal 621

be amittpdsi ti oned, WD 2005/ 104150 PCT/ JP2005/ 007007 42
respectively. This structure allows solid electrolytic.
c aputipee 6282091 cathede derminphfr2 oppesifp tasuriace 622F facing

cappFiser SKURCRLs G9DIRABI UM [P B QBTLNIT EVEHGRAID of anode

iR, 8550 EaPlod RGN 57 FUPLLTIRNC B3Rl 0 havin
sucELACEERUY N0 ARG BAOR, TaR pokPln 4968 2SR than

thick PerE6RN62IPMaddr 8etendd HbXCthalkd pBrtish BRIE 6W §e@Rection
fromdirection XI XD of solid electrolytic capacitor

opp6diie whawodd Qermifaly 6209B.Sultfieces 8RR IC ofeaticsides tasminal 622
incltut&(ijége t?lgckEngl(?tciifl)rTe G%tQElin\ém Lllinbgortion 622A is flat. Thin portion
622A has a portion of surface 622F of cathode terminal 622, and thick portion
622K has a portion of surface 622F. Cathode lead frame 609 of capacitor
element unit 6101A is placed on surface 622F of cathode terminal 622, and is
connected to cathode terminal 622 at junctions 622B inside thin portion 622A
by laser welding. Thick portion 622E having lower surface 622G
functioning as a mounting surface of cathode terminal 622 extends outside of
resin package 612 to provide protruding portions 622C. Protruding

portions 622C are bent upward along side surfaces (exterior surfaces) of

resin package 612, so as to have shapes extending along an exterior of resin
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denoted by the sane reference nunerals, and their
- detailed description will be omtted. Surface 622G of
cat hode term nal 622 opposite to surface 622F facin
W gPe194%0el enents 601 is arranged to be f|Iﬁ,§'ﬁ/J®29@,‘g’007007
surface 620G of anode 15 t®fminal 620. Cathode
termnal 622 includes thick portion 622E havi ng

urfa 62 and thin poertion 622A Thin portion, .622
pafig ider CHAROC, Bl 642 ing55ks prkiuliie, adMipgp22D
: ctign e
naRECKROY LLeAB2EN TR hARg LA, ARRSLEE S RaANgen the
capd®etordl Rodrdte@K PRbiri@Mn ﬁ%ﬁci@ﬁ‘ ¢obD &k BARE IrRin 824A package

flat. Thin portion 20 62 has a portion of surface
61522knoénd af tiddepdreion 6RILA 6pRosifNth AhbdKtdiniad 62062 Bharface

has a portion of surface 622F. Cathode |ead franme 609
622 iedpasti wath selfrrest6ANk tarsll 622Gi s Hybaweling patioha@22D 1s

622F of cathode term nal 622, and is connected to
bentaupwaed adong the sisleswfagesrithe enterenonufacssdef resin package

ortion 622A by |aser wel ding. Thick portion 622
615 #gta ey 2 §E?P%8étwb@g@%0ngﬁm PHSTIY 0£§e%}n.ﬁﬂf§ﬂgﬁ $12.
suff ace. of ;cat hode t ern nal S,.0ut Si of .
7 ol PR el GRIT0E, SRR 608 o PR s Teosrading
" . : _ i
por i 406 P anit kMR o B0 ppGituaY BLHiE B 4R 622D
of @&ithble NRAY¥MiSABBES IR FoNEErAHOBE: 8D bRXERNilPbb&rvaBH From
WO 2005/ 104150 PCT/ JP2005/ 007007 43 packade 612.
abdvat Wheda ¢gragitoal61082id peldegded tprid htdintgd por thed indditDbody,
havi ng | ower surface 622L functioning as a nounti ng
theseby areviditenthehampacipaciitbr highveliabddy drsoldardigg
portion 622D extends fromresin package 612 at an end
of Sipilarlydor sl sleeivobyiie shpeaciter 62 dehpwnmmEis.6b8KE, resin

urf a 5 6221 is flush with surfaces 620G and. 622G )
Pacgagf*rﬁg? nBtaYo PAVENTREESEY PTOK GEW&?#B 1 of gl Prefipding
ur f ext ekl surfac of ,resin.package
porfifyt 30, 60, S LA00, SHERROF Boaf e S OF REFHn package
> oS sali vt
61EEI DR ERLLPAISRAG, B2 ol bl b hoTLarLENGIAE
620C of anode term nal 620 and protrudi ng portions
622C and 622D 10 of cathode term nal 622 all ows
EXEMPRARY EMBODIMBNTeR$i | y observabl e from above when

capacitor 6108 is soldered to be nmounted to the nount
b s. 20A to 20D show solid electrolytic capacitor 6109 according to

Exemplary Embodiment 14 of this invention. Fig. 20B is a front view of
solid electrolytic capacitor 6109. Figs. 204, 20C, and 20D are a plan view
seen from direction XXA, a bottom view seen from direction X.XC, and a side
view seen from direction XXD of solid electrolytic capacitor 6109 shown in
Frig. 20B. The same components as those of Embodiment 13 will be denoted
by the same reference numerals, and their detailed description will be
omitted.

Lower surface 623G of cathode terminal 623 opposite to upper surface

623F facing capacitor elements 601 is arranged to be flush with lower
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t hereby providing the capacitor with a high

reliability of soldering. Simlarly to solid

el ectrol ytic capacitor 6207 shown in Fig. 18E resin
WQR0RA4M 592 may have recesses provided t herBFRJPR005/007007

whi ch protruding 15 portiols 620C, 622C, and 622D

extended fromthe exterior of resin package 612 are

Siti d. thereby allow,Ag the capagito ave. a
sulfg PDPE e i Btk R ERF S FRRRE BB (§¥eBs oo
' I |.C i.qr 0 ' _
RS QUHoE BRARELA o BRI oBOS AAREHA Lgh s o
witig@hdr@nt CHtBBEO ftershhld 68b athtlekt 116k gRAGI0N0628E 0Raving
Figs. 20A, 20C, and 20D are a plan view ‘seen from
suthee623GnaxXAhirapbetis6 s ew ThanpbridonJ6284 taire thX¥Er than
and a side view seen fromdirection XXD of solid
thiek guirtiohy83 3, capd cire aondt 0@ dstroboth pideli of. tHaAB poTtien 623E.
same conponents_as those of Enbodi nent 13 wil|

be
Suglage ted'2g dayhedre teyraminal S2sriankuling ek Bortim6iHeiand thin
det ai description will b itted. Lower,surfac
PORSSIE SHIA i Boke LBRNPAIORS §28R0eaN ROt PR pr GearF of
23F facin citqr el enent i s_arranged. tQ.be
catpE KR AL PR s o 35BS pRsbEP Tt 629
Lo\{?@f T cB8265861 oA deE EE@:ﬂf?lalG@éb elx%‘ﬁqgs Y’ %ﬁc@n@ 486 eof
unctions as a nmounting surface arranged to be
opp Rt ®0a R HeOteFTRE D 62008 Md thue PodtSoRs 6RBAI 1@ idbd at two
Cat hode term nal 623 includes thick portion 623E
sidbaet rgthele faneing? 323 anditebtion 0608 gaspéizdibulathindirection
portions 623A are thinner than 5 thick portion 623E,
Dé6gWdnavkicboammelst tadminab620 aridieathodettermingbf eme G2emmged.

Surface, 623F of cathode term nal 623 including thick
Thabigi dhickoperidpn ORPR apdr lawts seplke; 628fadunatppng as a

mo bR A (AT TEHEAL AP 7 BFENBR gD BerRally in a ‘T

rtj f .suf.fage~623F. 1 Lower ce.623G of
shft hbSho PR Riare805” Thick il SPEIESHERSRY sytace 6236
fun?PBAR ! QhaNQARIHt LT &2 @fﬁl]{‘ﬂ i hogss 643And
una_re pré_osc}sdeg at two gsniﬂglgaof Q)cat_ 0 eg_t ge}%a 623 |nen ®
out@iaractd PRoAESpRRFH gﬁfﬁéné @280 aadli @BBD[?Q&ru&ing from
whi ch anode term nal 620 and cathode term nal 623 are
resar paclgee. 612Thafhatsis, thick popooh i6@B a8 dazdpdobiveting portions
surface 623E functioning as a
623C and 623D which extend in directions D607 and D608 perpendicular to

direction D607 in which anode terminal 620 and cathode terminal 623 are

~ arranged, respectively. Protruding portions 623C and 623D are bent

upward along side surfaces (exterior surfaces) of resin package 612, so as to

have shapes extending along an exterior of resin package 612.

In solid electrolytic capacitor 6109 of Embodiment 14, protruding
portion 620C of anode terminal 620 and protruding portions 6230. and 623D
of cathode terminal 623 allow solder fillets to be easily observable from above

when capacitor 6109 is soldered to be mounted to the mount body, thereby

- providing the capacitor with a high reliability of soldering.
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nmounti ng surface of cathode term nal 623 are arranged
substantially in a "T" 15 shape, as shown in Fig. 20C

Thi ck g%rti on 623E having | ower surface 623
WO gheq/il as the nmounting surface of cat hB@'E/JP2005/007007

- term nal 623 extends outwatd to provide protruding
portions 623C and 623D protruding from resin package

portmiRg Y ‘Sgéﬁ‘ﬁ@&gg@@%%@%% 0t B30 SR A8 (D498, resin
oo, 0, 000 SRS b ueh S Lhﬁﬂgw%%aab%ﬁaudmg
PoRSENGRAC, T 6250C ke 3 res&éﬁ{ghggﬁ% tfe%ng DREe8612 are

623D are bent upvvar e surfaces terror

poSitichag efherhy aEiSivin g @E!é @Qﬁa(ﬁﬂtﬁr toSIPav@Sa kalhaive. shapes
extending along an exterior of resin package 612. In

solid electrolytic capacitor 6109 of Enbodi nent 14,

rotrudin ortion 620C of anode term nal 620 and
E)&MPEMYTS?M&Q DMENPIS and 623D of cathode term nal

623 allow solder fillets to be easily observable from

ab@%‘s mr‘f%%]&aﬁw sehdgelﬁﬁtrgbﬁa?eﬁ@ﬁattlkprbélh%ms%rdhng to

sl AR 050 ol AR Lo o
o cin e bt in e

| see@aaﬁoﬂﬁ\a%rerc%ﬁsxmAp LONtESE TR 8bdh 'ffbﬁﬁ"‘th‘fébtﬂﬁpk‘m@ NGhd a

portions 620C, 623C, and 623D extending fromresin

sidpatkagech l'?oraréﬁredﬂmll XX0bed solil @l&lryolgtic@ehhgit61h6110 shown
capacitor to have a small size. EXEMPLARY EMBODI MENT

in g FR3B. b sani2l Bhsbonesial ad thosetofoEwnibwlimapacl4 ovill be
6110 according to Exenplary Enbodi ment 15 of this

denaigd e e sang referpnes nunfarels, andetheif desail¢didescription will
el ect rol ytic capacitor 6110. Figs. 21A, 21C, and 21D

be%’iné ﬁdpl an view 10 seen fromdirection XXIA, a bottom

7 G EF Rl b2 BF b b tarioiSal p2 pPpasis hE HpBEF Surface
621%?'%2 n’%‘t&}%%% %1905: eﬂqql%r}lg Gageno?[qg'mgg%ﬁt)?g% Skt Wios Qower

suﬁ@éeeﬁﬁmeoﬁﬁﬁgﬁéltérmm &g rLgebAi et destid thh@ﬁons as
be omtted. 15 Lower surface 624G of cathode
mohﬁtlmgn@hrfﬁ% a0PNesid o the Heited WiftaC® mount body, such as a
wiring board. Cathode terminal 624 includes with thick portion 624FE
having surface 624G, and thin portions 624A. Thin portions 624A are
thinner than thick portion 624K, and are connected to both sides of thick

portion 624E. Lower surface 624G of cathode terminal 624 extends to an

end thereof opposite to anode terminal 620, and thin portions 624A are

provided at two sides of cathode terminal 624 in direction D610

perpendicular to direction D609 in which anode terminal 620 and cathode

terminal 624 are arranged. Surface 624F of cathode terminal 624 including

thick portion 624K and thin portions 624A is flat. Thin portions 624A have
portions of surface 624F of cathode terminal 624, and thick portion ‘624E has
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624F facing capacitor elenents 601 is arranged to be
flush with lower surface 620G of anode term nal 620.
Lower surface 620G functions as a nounting_surface
WQEPHEEH 500 be nounted onto a nount body, stieRJEZ0@5/007007
wiring board. Cathode ternmi4hl 624 includes with thick
portion 624E 20 havi ng surface 624G and thin portions

2 PR 604 AR, B8 Moffion CodMhennl sl oo 24G
RRGI AP 524 LOVRHAY [RGS 524000 68! HOLRLA BR%bytonds

o an én opposi 0 anode

=

 outwsll IRbr&Afe Iﬁe&dd@ﬁg p%ssﬁbhmzc%f&raaﬁlg Blofy &Qﬁ% Ol%c%{age

two sides of cathode termnal 624" in direction D6
61per PERE cid| aghiéle gortant | EMMEORRINdes\rebratiage portion 624C
term nal 620 and cathode term nal 624 are arranged. :
prcduvndiage f63d Fresin caddkage 622 mimalirég2bni MB0ding whiticlanode
portion 624E and _thin portions 624A is flat. Thin
tergungl 688 agdiathede tenpomal 684 o agvahgeh 624F of
624E has WO

cat hode term nal 624, and thick partio
zoiﬁs/ agﬁlisl@ peTAdpeBtRges0? osoﬁldz;ee(isctﬁ@f;ftt}coﬁaafi%eﬁ Q9 of

Baitanebhilg A2 blESallit gl oElF G iiiAihent 15 indudes

' . 524Xt [ p i
cath B P 6 B cBRE maUhIRed, AR IR Py, to be
s¢ab§rnkﬁﬁ&&bEQbH$ﬁqn§Qﬂ€bb&ﬁ!UdeS protruding portion
624C 5 protruding fromresin package 612 in direction
D609 in which anode term nal 620 and cathode term na
624 are arranged. In addition to advantages of solid
el ectrol ytic caePUIFREADARRLIGABOIITENt 14, solid
el ectrolytic capacitor 6110 of Enbodi nent 15 includes
c ¢leetyplydic eppctasihap aemalheavivadentasrrieg indystance,
%he C%Facitor 0o be 10 st%ﬁ!y nount abl e to the nount
ang stabimgsikp e tREPMOEAENOYTY A solid el ectrol ytic
capacitor has a small equivalent series inductance,
and is stably nountable to a nount body. WO
2005/ 104150 PCT/ JP2005/ 007007 47 CLAI M5
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1. Asolid electrolytic capacitor conprising: a
capacitor el enent including an anode body made of
val ve netal having a rough 5 surface, a dielectri

- WRxPUE10EWEr provided on the surface of the %@E@?2§@H9QWKW

a resist having an insulatifig property provided on the
dielectric oxide |layer, the resist dividing the anode

body and the dielectric Cﬁgﬁﬁ%éde | ayer into a cathode
portion and an anode port ; solid electrolyte

I ' I i ded th
i 41 e P P BRI Do “and ' cat hode
layer proyadRdr elbhds: fRldding! ectrolyte layer; an

anode term nal having a flat plate shape having a

first surface ahd saivdeahsBE ot of Fatee apPRdi hevihe 4 heugh
first surface of the anode termnal, the first surface

suxthcd,he anode term nal being connected to the anode
portion; a cathode term nal having a flat plate shape
having a first adifladeic exdedager pnevidad fac tho ppofsice @f the
' t& thf first surface of the cathode termnal, the .
angde Bed%urf ace of the cat hode terninal bei ng connect ed
to the cathode l%%fr the 20 sec n? surface of tqi th
cat hode t er mi ndl "BAFHGATIESAR WTHALRE ROPSHY Ripvidedon the
dieRloprib i@ 9\ert ShIBE: AL 163 TMRRHAL ARV IRIa R ctric
Insul ating property for acco atng capacl t or

oxitﬂﬁ gﬁ?@}tin_t& Q%a@ﬁ@&@p&ﬁ:i(m Al areishddsorg@idiode term nal,

_ resin package all ow ng the second surface of the

anode term nal saelié hdedpoles dagle:s widde of dondbetive polymer

cathode term nal to expose to an outside of the resin
provatddage thevdeslectmic lagenno dke tathvdegloriion) adds a first

thick portion and a first thin portion thinner than

the first thicla gdheilehayerigoridesk on bhe Rolpd eldcorplyg layer;

2005/ 104150 PCT/ JP2005/ 00700 48 hayi ng .t he second
sur f ac@smodpdernipal hayipg i abaﬁita %apg i iRg atfgst surface

and b Ehon L AEE Gbole 181995 LELL AL of 1S iR okl the
first surface of the anode terminal being connected to the anode portion;

a cathode terminal having a flat plate shape having a first surface
and a second surface opposite to the first surface of the cathode terminal, the
first surface of the cathode terminal being connected to the cathode layer, the
second surface of the cathode terminal being flush with the second surface of
the anode terminal; and

a resin package having an insulating property for accommodating
the capacitor element, the anode terminal, and the cathode terminal, the
resin package allowing the second surface of the anode terminal and the
second surface of the cathode terminal to expose to an outside of the resin
package,

wherein the anode terminal includes a first thick portion and a

© first thin portion thinner than the first thick portion, the first thick portion
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first surface of the anode term nal and being
connected to the first thick portion, and wherein the
cat hode term nal includes a second thick portion
WQ 24 695 hi n portion thinner than the seco%qfﬁﬁ?@%f'oomm
portion, the second thick 4brtion having the second
surface of the cathode terminal and a portion of the
first, surfa of. t he t hode term.nal, the second thin.
ki 1 S § A f EPoriHier EmT PRL AR f FAEGORAY the firs
sult§l e BA0AGS ?dc?fﬁlﬁzﬂetﬁ@ RO AN 6581 baBlhe 4 Dofriol Nt the

I'C capaC|

firSOFRFhSd RY the azﬂ%(ﬂee ’Erﬁ‘hﬁ@ﬁq ' b@i Bﬁne%t@& Iﬂ:%dt}fén fitfethick

capacl tor el enent, e anot her capaC|tor el ement
poﬂﬂﬁ{uﬂkmg anot her anode portion and anot her cathode
| ayer; 15 an anode |ead frame for joining the anode
por t i owladfreirhéhe apldoide aermehdnwoludsst 4 sédoadahdthportion and
anode portion of the another capacitor elenent, the
a seerodkthivgurtioantdibeenthaohmestceddtthicihportions tthe weeentbthick
of the anode term nal; and_ a cathode | ead franme for
POyt hﬁ@lntgnkhet aegomdesyifoes obfhe ﬁéﬂaa%seaaqrwa 2ardeq pegtipn of
ano de | aye t he t.her
thet ik st P B cSPh ot Pl fies oo Sifchorgion having a
| f t
porfRRNAETR ot Al PRRp e BIEETPREF ek oxtiop
2, wherein the anode |ead 25 frane is connected to

the anode termnal at the first thin portion. 4. The

sop] Thekekd eldcttdletic 2RpE¢IE AN ofdflaimh A, FhrtheWoem@iriditigre

cathode lead frame is connected to the cathode

t er m nahoiert ¢epaseioo rlernbnh spmktekloam th capastad dlcsent, the

PCT/ JP2005/ 007007 49 5. The solid electrolytic-
anqthpaclapecitor pmiemt 2inclidingi anethercanpdelddrbias and aagother

g(gerdes a guide for positioning the capacitor elenment
catgfge tHe&ranot her capacitor elenment. 5 6. -The solid

S: fe ? ; gl A Io‘:':leclagéil %I &n% £5% Joci:rllﬁlgr@h]é anofe pOI‘QlOl‘l of the capacitor
element with the another anode portion of the another capacitor element, the
anode lead frame being connected to the first surface of the anode terminal;

and
a cathode lead frame for joining the cathode layer of the capacitor
element with the another cathode layer of the another capacitor element, the

cathode lead frame being connected to the first surface of the cathode

terminal.

3. The solid electrolytic capacitor of claim 2, wherein the anode lead

frame is connected to the anode terminal at the first thin portion.

4. The solid electrolytic capacitor of claim 2, wherein the cathode lead

frame 1s connected to the cathode terminal at the second thin portion.
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bet ween respective thicknesses of the first thick
portion and the first thin portion of the anode
terminal is not less than 801im 10 7. The solid
WQEEe¥ 18440 ¢ capacitor of claim1, wherein %CT/JP2005/007007
difference between respect$¥e thlcknesses of the
second thick portion and the second thin portion of
the cathode termnal is not |less than 801lim 8. The
solid electrolytic capacitor of clain11 wherein the

angdey, . %lﬂf“%f@cﬂ% eyt?tgg%#ﬂgto%%ﬂag {1 ]flg cgﬁg&ie lead

of "a net ate
fra®@P At h8Es 2TouCdAfdP phsiiiShe] ﬂ?letd&%a\éﬂbi’ @le‘ﬁ%ﬂ and the another

conpri ses one sel ected fromthe group consisting of
capdditiriléineh@nt al um  ni obi um and conbi nation thereof.

20 10. The solid electrolytic capacitor of claiml,

wherein a di stance between the cathode terninal and

the anode termnal is not less than 1mm 11. The solid

el 6ctTle yolid elgptroixtar cepaciter raf 1daimhér e'ifhremma a difference

di stance 25 between the_ cat lede termnal and t
betsprsderewertiNg thicknespgs ob therfirst shik pordean apgltqh@ first thin

t,or of,claiml1l, .wherein econd surface of

POt G AR AL i Pt s AR ARESEY f ace of ¢ he

anode term nal WO 2005/ 104150 PCT/JP2005/ 007007 50

are arranged to be nmounted on a nount body. 13. The

sofi ael %Shﬂoeﬂét:ﬁr%lﬁﬁp%ﬁbﬁ&ﬁopfof Cél@irm 1, Wit ™ (difference

anode termnal includes a protruding portion
betpreRtr tebipRetitvs ehidkestashntipackestl thikkdpdiRnphad rikdi agond

portion has a portion of the second surface of the
thinpod@ontodthe cathodbdteriirakm not lekethawBPpirc capaci t or

of claim 13, wherein the protruding portion of the

anode term nal extends al ong an exterior surface of

sin 0 ack 15. The splid electrolytic
§aﬁeorsog# elestralytic fasiactio Al daithobe Wleeéfﬁm ridle anode

terpiifiph 253 ¢Ba Fatlid dté%ﬁ%%%e?wﬁf R e PR e REk e
port! onI of the second surface of the cathode 15
term nal .

9. The solid electrolytic capacitor of claim 1, wherein the valve metal
comprises one selected from the group consisting of aluminum, tantalum,

niobium, and combination thereof.

10. The solid electrolytic capacitor of claim 1, wherein a distance

 between the cathode terminal and the anode terminal is not less than 1mm.

11. The solid electrolytic capacitor of claim 10, wherein the distance

between the cathode terminal and the anode terminal is 1mm.

12. The solid electrolytic capacitor of claim 1, wherein the second

surface of the cathode terminal and the second surface of the anode terminal
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16. The solid electrolytic capacitor of claim 15,
wherein the protruding portion of the cathode
term nal extends along an exterior surface of the
W@ 8804104868kage. 20 17. The solid el ectrol ytF€I/JP2005/007007
capacitor of claim 1, wheretth the cathode term na
further includes a third thin portion thinner than
the secgnd.thick portion, the,third thin portion
a“%%@?ﬁ§e§QB$PHPBHnﬁﬁio?ﬁénPPPEPOE%rface of the cathode
term nal and being connected to the second 25 thick
portion, wherein the anode term nal and the cathode

Lol M. Abfd_ BlbARGAS:  Apdcithf Uf BlaifCH] WWheA the anode

wherei n the secon ortion is provide ween

teridi@ab eacl0de e BRAPHARAL POt pI6RAA DGR AheSdkesidipackage,

portion and the third thin portion of the cathode
andl ehaipratruding tpeatioh Hes & @ootidn tofithe pecdénd surfaoe of the cdinode
thin portion, and the second thick portion are
terarinahged in a second direction perpendicular to the
first direction. 5 18. The solid electrolytic
capacitor of claim17, wherein a difference between
respective. .thicknesses of the ond, t hi ck portion and,.
¢ hiRe Bhe GSLAHIECtBEE bariton ol ElatRobs W BF iR SroRiding
S n . ' lectr [.C Cj .
porsiEet 000 enal SSARE f1oBe L PRIy SARCH B resin
padkdgkudes a third thin portion thinner than the first
thi'ck portion, the third thin portion having a portion
of the first surface of the anode term nal and being
connected to the first thick portion, wherein the
andfle Ther solithlelauteblyhie cgtdunde dfeclsimall, avleerei’d the cathode
arranged in a first direction, and wherein the first
termingk ipdndesnn protprdngdeertisn weetuding fions the Hiegin package,
ortion and the thiyd thin portion of the ode
and Ehepraprudng poptton has pifostioniqthe ﬁ@?qm{;ﬁvﬁfgﬁ% of the gpthode
" thinlportion, and the first thick portion are arranged
CIIRRAL " second direction perpendicular to the first
direction.

16. The solid electrolytic capacitor of claim 15, wherein the protruding

portion of the cathode terminal extends along an exterior surface of the resin

package.

17. The solid electrolytic capacitor of claam 1,
wherein the cathode terminal further includes a third thin portion
thinner than the second thick portion, the third thin portion having a portion
of the first surface of the cathode terminal and being connected to the second
thick portion,
wherein the anode terminal and the cathode terminal are
arranged in a first direction, and | |

wherein the second thick portion is provided between the second
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WE0RHEIHR8de ternminal is not |ess than 80pnKCDHH

20 20. The solid electrolytic capacitor of claiml19,

wherein a difference between respective thicknesses

of the first thick portion and the third thin gortion
2405/007007

The solid electrolytic capdditor of claim1, wherein

the second thick portion of the cathode term nal faces

thlaomrtfs‘%"%ﬁdt Fe AR g Vi o H%@i?%ﬂf@ SoBTtns) s0.hg the
seco / tfl?l%?)lggélglq 78% tlp%g t o{rt? ﬁ]o{"‘y (? @He tsgéq(illﬁ %H{ .P%Qtloﬂ are

N 0pposI erm na
arr%tﬂ b@ ﬁﬁ%&ﬁhﬂﬂ@;ﬁiﬁﬁ&#ﬁ&@ﬁ dxcioatﬂe frstMIBERidh. t he
hode termnal further i1'ncludes a nmounting portion
.prOV|ded at an end of the 5 second thin portion
opposite to the second thick portion, the nounting
poil8i Bhehsolichgleatmilyfiacapheitog of |clsin ViR, hwhéweis e difference
surface of the cathode termnal. 23. The solid
betsiegntnespgative tuipkuetses obthe badomdithidlopattésreandithe third thin
anode term pal and the cathode term nal are arranged
portpnplftheatpde tengimal dhaotiess shan@maecond t hi ck
portion of the cathode term nal having substantially
a "T" shape, and the second thick portion includes a

fi trp nal, and 15 a
se%%ndﬂﬁéé*¢§k£é ) ndEag ﬁE%' (%ﬁhglrst portion in a

di r ect {0 ORPA™ éﬁo&@téﬂ?ﬁln@@qgﬁhteﬁ Hbfiﬂes d ﬂﬁr&%ﬁ?ﬁ‘%orﬂon
portion having a wd narrower than a width of the

~ thihh&sthdiDthd st thdck ﬁmlcﬁp lthd tBirecihif ppitién GAR&EE b Poreibn of

claim 23, 20 wherein the cathode term nal further
thei fiust sdiefaca dftthe dartadie rtepmihalosnd bhimpesnddetad tdehe dcsnthick
thick portion, the third thin portion having a portion
porgont he first surface of the cathode terni naI and bei ng

connected to t e sec thi ck portion, wher ei n
the seWBREEIhit aﬁoFﬁr@FmtaﬁeaBQt ﬁ%%ie"% nagripal are

arranged in a first direction, and

wherein the first thick portion is provided between the first thin
portion and the third thin portion of the anode terminal, so that the first thin
portion, the third thin portion, and the first thick portion are arranged in a

second direction perpendicular to the first direction.

20. The solid electrolytic capacitor of claim 19, wherein a difference
between respective thicknesses of the first thick portion and the third thin

portion of the anode terminal is not less than 80pm.

21. The solid electrolytic capacitor of claim 1,
wherein the second thick portion of the cathode terminal faces the
anode terminal, and

wherein the second thin portion of the cathode terminal extends
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25 provi ded between the second thin portion and the
third thin portion, so that the second thin portion,
the third thin portion, and the second portion of the
W eReHU04W0ck portion are arranged in a secodl/JP2005/007007
direction perpendicular to #he first direction. WO
- 2005/ 104150 PCT/ JP2005/007007 53 25. The solid
el ectrol yti ¢ .capacitor of..cl aim23 rein th :
frofi i o Tiglh B o st Bdaost BB PR g terminal
portion extending fromthe first portion of the
second thick portion and protruding fromthe resin

Pagkage okdCelRiabiRi BRIty 8 claw nY xﬁlllé&%'iéﬁiﬂl;%eeéthode

t he second surface of the cathode term nal 26.
terstihiall fakcdrr Mltdds aapatintdie Qoreibal prodddedMagr £h reddef the

protruding portion of the cathode term nal extends
secahdnthian pextien | appwsitef acahef sédvmdr ¢hick pdftigpackagenounting

27. The solid electrolytic capacitor of claim 26,
ponjitar bpwingha sugfica bepag Khigh with the ecwad surdaes of the cathode

whi ch the protruding portion of the cathode term nal
teansmesi tioned. 15 28. The solid electrolytic capacitor

of claim 23, wherein the cathode term nal further

i ncludes a protruding portion extending fromthe

se hi . ; ' portion and

pr %?Pg}d? Egﬁ? £ gérbntﬁ%%ﬁ? g%ﬁ%&g%g?(fta%éﬁg lf he protruding

por ti o YN G Heh &6 OREr R 1262 dOfthh NBafiRidd046rminal are

termnal. 20 29. The solid electrolytic capacitor of
arrahabdi2®, fimheligictiobhandr ot ruding portion of the

cat hode term nal extends al ong an exterior surface of

t he resiherepatikagecon?5tlick pbrtosacifi thealagbodoltgtminal having

capacitor of claim29, wherein the resin_ package has
substaraly a ferdiapei andithe reeond phrisk mogiing ipeudesn of

the cathode term.nal is positi oq]ed. 2005/ 104150

PCT/ JP2005/ 007 Gobrstgwrtion facing the anode terminal, an
a second portion extending from the first portion in a

direction opposite to the anode terminal, the second portion having a width

narrower than a width of the first portion.

24. The solid electrolytic capacitor of claim 23,
wherein the cathode terminal further includes a third thin portion
thinner than the second thick portion, the third thin portion having a portion
of the first surface of the cathode terminal and being connected to the second
thick portion, and

wherein the second thick portion of the cathode terminal is

provided between the second thin portion and the third thin portion, so that

‘the second thin portion, the third thin portion, and the second portion of the

second thick portion are arranged in a second direction perpendicular to the

first direction.
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31. A nethod of manufacturing a solid electrolytic
capacitor conprising: providing a capacitor elenent
whi ch i ncl udes an anode body made of valve

WQRE00HEHPough 5 surface, a dielectric oxi d%CT/Jy8905/007007

provi ded on the surface of @he anode body, a resist

havi ng an insulating property provided on the

di el ectric oxide layer, the resist dividing the anode

body and the dielectric 10 oxide layer into a cathode

POBEI %ea&% %1&@12&%%18 ocratpla%ﬂbr df Sc%dng ﬁ e&hgpél%ﬂt fhe cathode

| ayer “'nmade con mer provided on

| terthi@he Cﬁl’i‘ﬂféroﬁiﬂﬁdésﬁﬁe é)r@iﬁrutdlﬂﬁg CRAHRRAe R AR fr@ﬁfj tBe first

cat hode | ayer provided on the solid electrolyte |ayer;
pot@MoNghé RecanbeeicRaidrtdn fhd thetedpagiftah thleerRit phokage,
an anode 15 lead frame; joining the cathode | ayer of
thd heotcapmg patios kawmy 4 poaticabliohe setcerbdsdrfacepf the cathode
provi di ng an anode term nal having a flat plate shape

-1£rnavahg a first surface and a second surface opposite

to the first surface of the anode 20 term nal, the
anode termnal including a first thick portion and a
hi nner tha

b ?ﬂ 3 ”hﬁ%?ﬁ%tg@ﬁ]ﬁ.cwaw?h g hee b ggtruding
por?l . thoe 9%?13& ggcf@ alaﬂ %]é?&%ﬁbpguﬁfacé %Eﬂrl]e resin

surface o anode ter rst t
padk@lgki on having a portion of the first surface and
being connected to the first thick portion; 25
providing a cathode term nal having a flat plate shape
having a first surface and a second surface opposite
t 027.hd'hei selid sele¢trolytnf chpacita@t fddaim e2@i malereithghe resin
second surface of the cathode term nal being flush

‘packagh hasea recessibersinfiscehish theeprisadingspontioa of theecathode

cathode term nal including a WD 2005/ 104150
terpepalis RagE 07 55 second thick portion and a
second thin portion thinner than the second thick

28. The solid electrolytic capacitor of claim 28, wherein the cathode
terminal further includes a protruding portion extending from the second
portion of the second thick portion and protruding from the resin package,

the protruding portion having the second surface of the cathode terminal.

29. The solid electrolytic capacitor of claim 28, wherein the protruding
portion of the cathode terminal extends along an exterior surface of the resin

package.

30. The solid electrolytic capacitor of claim 29, wherein the resin

package has a recess therein in which the protruding portion of the cathode

terminal is positioned.
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portion, the second thick portion having the second
surface of the cathode termnal and a portion of the
first surface of the cathode term nal, the seco

nd
WQ RPPS/pH0on having a portion of the first BUFPRSLOMHPRI007
~ being connected to the 5 s¥cond thick portion;

joining the anode | ead franme onto the first surface of
the,anqde term nal; joini t he cat hnde l.ead frane i
ontd t fe PFHIH oof | S AR of noUOT (RN Agacitor
. yymodat i ng the capacitor el enent, the anode
COI%@P%%I, the cathode termnal, the anode |ead frane,

and the,6aliads padithf 8fFnddt WhicheaklRAackage having
an insul ating property, the second surface of the

anode term nalararReodbeb&BL anttles uf fvadee ahefalchpdhhodeough

term nal exposing to an outside of the resin package.
surface32. The net hod of claim 31, further conprising:

provi di ng anot her capacitor el ement including another

anode porti on aadilegteicheride dayemiprovaded ;.omblee surfake 0 the

Qe anot her capacitor elenent on the capacitor

an eeh%c& 20 wherein said joining the anode portion of
the capacitor el ene%thto the.anqdﬁ | ead frtams : th
conpri ses j oi nitnfF e AHOEH BT OHEP PR Wapiwiqes) on the

i . ' t he .

die e Nt Eplch (RO SRUISF ARG B8E e oy B Vpe B lectric

oxi@8 ¥ ¥18hed A caghstd ?Jéﬁid}gaﬁ&%nca%{m dR¥er of the

capaci tor el ement 25 the cathode |ead frane

conpri ses j oi niangolifiecleat-bigte lhpyemade ieondpnativé Golymer

el enent and the anot her cathode | ayer of the another
provajrakcon the dicdeetnic oxude laydrlat the dahlkodapbcden,| et

frame. WO 2005/ 104150 PCT/JP2005/007007 56 33. The

nmet hod of cl ai i @thodelayeamrevided an tae seladielpgtuplyte layer;

substrate having the anode tgrm nal and the cat hode

t er mi nlﬂlmé’;g Elfec %in,qge aPGREIoRy ogpgé é’,?_paCItOI' element to an anode

lead frame;
joining the cathode layer of the capacitor element to a cathode
lead frame; |
providing an anode terminal having a flat plate shape. having a
first surface and a second surface opposite to the first surface of the anode
terminal, the anode terminal including a first thick portion and a first thin
portion thinner than the first thick portion, the first thick portion having the

second surface of the anode terminal and a portion of the first surface of the.

" anode terminal, the first thin portion having a portion of the first surface and

being connected to the first thick portion;
providing a cathode terminal having a flat plate shape having a

first surface and a second surface opposite to the first surface of the cathode

_terminal, the second surface of the cathode terminal being flush with the

second surface of the anode terminal, the cathode terminal including a



10

15

20

95

wherei n said providing the anode term nal conprises
renoving 5 the anode termnal fromthe substrate, and
wherei n said providing the cathode term na
WQ gai 50t he cat hode terninal from the sub%@Tn¥@0W§QUKM7
The met hod of claim 31, wheér®ein said joining the anode
| ead frame 10 onto the first surface of the anode
t he ano

Sec{onré%@wm&%h%ﬁa %%hrnl'éf fin 8o Aga i han ety thick
poxﬁg o, %reoéecgha' oa%illje annﬁ? t%eJ é%e' Eh?gsutr?ae eS8t ﬂ?edgathode

rane on face 0 he"cat'hode

terhBhl RAN o {d astﬂeqh%t 8gr P@ogﬂﬁb Eaadectaathlf f%cond

to the secon In portion o e cat hode term na
thid6porlhe l'i@\hh@da pbricdbRbMBd firvhehEhle 8aldthars INREAELENRE the
the capacitor elenent, the anode term nal, the
secoatlibitd pertidmal , the anode | ead frame, and t he
cat hode | ead frane in the resin package conprises
acconmpdainggheGunode leag deamer oreioeﬂwngrstt sierfagmdé the anode
termnal, the cathode termnal, the anode |I|ead frane,
tergHgabhe cat hode lead frame in the resin package to
allow the. fi hi tion of anodeter
Po hauviotting e sy St Fanto o it 5t SFighs PhUAS cathode
ter Qﬁhf’ Ql[aickage said nethod further conprising bending -
e protruding portion of the anode term nal al ong-an
25 ext ﬁédo%m%aﬁﬁ t}?é‘ chﬁscﬂ’;&%rérﬂ@:%% aRdde tBfminal, the
met hod of cl ai m further conprising providing a
cath8de€36riindlnehe emddep&elaaﬂemé{\&ﬁ&%é 1Q4R6@: lead frame in a
PCT/ JP2005/ 007007 57 wherein said bending the
respn packafiengavimigtamimsoflating panpeigy, ther sdcoat salrfaeg dfftbe anode
exterior surface of the resin package conprises

terposal podi Hep sheond srrladengl ploe toashode terminalcexposang to an

the resin pack 5 38. The nethod of claim 31,

outgpe o eé'ﬁ?’d’*ﬁ%‘"g@%datl ng the capacitor elenment, the
anode termnal, the cathode termnal, the anode | ead
frarre and t he cathode lead frane.in the resin

t
el emeaﬂjtFe &}%hq.feiggz)ggla erm na é {}%mﬂﬁﬁﬁl dgafler?nr nal, the
anode piRAGIASY %%th&n %a@ﬁ@it&atélaﬁ%nk eafd1ddiage abBtHE anode

-resin package to al
portion and another cathode layer; and

stacking the another capacitor element on the capacitor element,

wherein said joining the anode portion of the capacitor element to
the anode lead frame comprises joining the anode portion of the capacitor
element and the another anode portion of the another capacitor element
unitarily to the anode lead frame, and

wherein said joining the cathode layer of the capacitor element to
the cathode lead frame comprises joining the cathode layer of the capacitor
element and the another cathode layer of the another capacitor element

unitarily to the cathode lead frame.
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10 second thick portion of the cathode termnal to
have a protruding portion protruding fromthe resin

_ W(Sacka e, said nethod further conprising bendi

ng the
PO 11184 portion of the cathode term nal %@3%52@95/007007
exterior surface of the resith package. 15 39. The
nmet hod of claim 38, further conprising providing a

[ h [ k wh i.n.sai d bendi h
br 867 BBF A oA gl st S nBI R GRRPHET nal al ong ¢ he
exterl %rrﬁﬂ'{é gcs%b%fs attgana{v‘?ﬁ%'lhB%i(&l%et %ﬁﬁ%ﬁ 351 the, cathode
eproﬁrumg The e5s" of

pOSitIOI’]I ng ortion 1n recess

~ terbdiBal BY lelci@SkAgRtal plate,

wherein said providing the anode terminal comprises removing

the anode terminal from the substrate, and

wherein said providing the cathode terminal comprises removing

the cathode terminal from the substrate.

34. The method of claim 31, wherein said joining the anode lead frame
onto the first surface of the anode terminal comprises joining the anode lead

frame to the first thin portion of the anode terminal.

35. The method of claim 31, wherein said joining the cathode lead

frame onto the first surface of the cathode terminal comprises joining the

‘cathode lead frame to the second thin portion of the cathode terminal.

36. The method of claim 31, wherein said accommodating the capacitor
element, the anode terminal, the cathode terminal, the anode lead frame,
and the cathode lead frame in the resin package comprises accommodating
the capacitor element, the anode terminal, the cathode terminal, the anode
lead frame, and the cathode lead frame in the resin package to allow the first
thick portion of the anode terminal to have a protruding portion protruding
from the resin package, said method further comprising

bending the protruding portion of the anode terminal along an

exterior surface of the resin package.

37. The method of claim 36, further comprising

providing a recess in the resin package,
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wherein said bending the protruding portion of the anode
terminal along the exterior surface of the resin package comprises

posttioning the protruding portion in the recess of the resin package.

38. The method of claim 31, wherein said accommodating the capacitor

element, the anode terminal, the cathode terminal, the anode lead frame,

and the cathode lead frame in the resin package comprises accommodating
the capacitor element, the anode terminal, the cathode terminal, the anode
lead frame, and the cathode lead frame in the resin package to allow the
second thick portion of the cathode terminal to have a protruding portion
protruding from the resin package, said method further comprising

bending the protruding portion of the cathode terminal along an

exterior surface of the resin package.

39. The method of claim 38, further comprising -
providing a recess in the resin package,
wherein said bending the protruding portion of the cathode
terminal along the exterior surface of the resin package comprises

positioning the protruding portion in the recess of the resin package.



