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WO 2005/104150 PCT/JP2005/007007 1 DESCRIPTION SOLID-STATE
ELECTROLYTIC CAPACITOR AND MANUFACTURING METHOD
THEREOF 5 TECHNICAL FIELD The present invention relates to a solid
WO gledtiohitié €apacitor including solid electrolyte made of den@URMED5/007007
polymer for use in various electronid devices, and to a method of
manufacturing the capacitor. 10 BACKGROUND ART According to

high-frequency operations ob%gg%z@ﬁratuses, capacitors used in
to ha

the apparatuses have been required to have excellent impedance
characteristics in high frequencies. For this requirement, solid 15

electrolytic capacitors including solid electrolytes made of conductive :
SOBINEL hBbir G BOPHNNATOA FAG BEHR BE R M CNE W B RING

conventional solid eIectr%&,@c%%E@%a%gjsclosed in Japanese
Patent Laid-Open Publication No.2000- . Fig. 23 is a perspective
view of capacitor 1100. Fig. 24 is a perspective view 20 of capacitor

element 1030 of capacitor 1100. As shown in Fig. 24, in capacitor element
1030, a surface of anodeTHodyINOGA m&dE bivalve metal, such as

i foll, i dized to provide a djelectric oxide layer, and is ,
oo E L a88 HBier APt S UE AR oSSRl adin
solid10RZhaving andasulatingRIAPELY- Rl sisctrlytelayall Q3% 8 ctronic

formed on a surface of cathode portion 1034. Cathode layer 1036 made
devigfcarbdriandwilties padie isfefacéuringolid alpatidhyte layer 1035.

BACKGROUND ART
According to high-frequency operations of electronic apparatuses,
capacitors used in the apparatuses have been required to have excellent
impedance characteristics in high frequencies. TFor this requirement, solid
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 1s a perspective view of capacitor 1100. Fig. 24 is a perspective view
of capacitor element 1030 of capacitor 1100.

As shown in Tig. 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 insulating property. Solid
electrolyte layer 1036 is formed on a surface of cathode portion 1034.
Cathode layer 1036 made of carbon and silver paste is formed on solid
electrolyte layer 1035.

Anode portion 1033 of capacitor element 1030 is placed on a connecting



Anode portion 1033 of capacitor element 1030 is placed on a connecting 2

surface of anode terminal 1037, and cathode layer 1036 is placed on a

connecting surface of cathode terminal 1038. Connecting portions 1037A

of the connecting surface of anode terminal 1037 are folded and joined to

anode portion 1033 by resistance welding. Cathode layer 1036 is

connected to the connecting surface2of cathode terminal 1038 with

conductive silver paste. Guides 1038A are formed by bending portions of
surfaopeicanndetagmBirtict bt canddatdeimit10sd Of ity pshi Faeragecting

p 1039 accommodates aisg or element 1030, anode @)r%alg%? .

surtace,fheatoqts e Wetent, aid CARBEEHBAROAT TS dtbdhs GRnecting
surfac%l ed?%ﬁltot@ea‘”&%%ggﬁb%’w Eﬂ%‘ %&%Zc? %318?{?&%%{t%ngﬂgfhégé(glei?olﬂa‘f%38 by

respective portions exposing to the outside. The portions o
resistiIPRIRAIINOSY. angkRathons tarmid L0Ghaxpesingsterbe auksita0f Lsithce of

package 1039 are bent along respective sides to the bottom of resin
cathogackager)39)3Rusiphovididgctivtesibrmipaksd 0X 78 duvd TOBBB are formed by

respectively. In conventional solid electrolytic capacitor 1100, anode

bendipsrparhioreay dhe coanedansmminiicecds nEvedcotnprenatdéafes, thus
beinq a factor raising a caost, Further, anode terminal 1037 and cathode
oA TR TR B A R B B Ll s g, anode
i parti 0 ' le . 19 o4 rmipgls
rermi b o S TR e 10

the clestyRlant 8AHRS idhirdansedmal )W alaioea eevivalRRLSRIIAS1038 to have
resistance (ESR). They prevent the capacitor from being used around a

respe@RY pda persenabsomputehavnichirequifes psmalkk SE satatgearaiseal 1037
suppressing performance, and an excellent transient response to deal

and cqitpAiyficraguehdifsSSUmMMARY O irHeum Nl ope i Sotigkage 1039 are

lectrolyti itor includ flat shaped de terminal WO
bent ;@eggr/(%élﬁlﬁg%a%a&c%ﬁ) Ig%gSt] S%—}o%naopfe regﬂ? p%c?(rarggl%@?)& thus providing

outer terminals 1037B and 10388, respectively.

)

In conventional solid electrolytic capacitor 1100, anode terminal 1037 and
cathode terminal 1038 have complex structures, thus being a factor raising a
cost. Further, 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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3 having a first surface connected to an anode portion of a capacitor
element and having a second surface opposite to the first surface, a
flat-shaped cathode terminal having a first surface connected to a
WO 2hfobiétRfer of the capacitor element and having a secE$d SIREEH/007007
opposite to the first surface 5 thereot, and an insulating resin package
accommodating the capacitor element, the anode terminal, and the
havEaihede dersirald besacaed surtace afthe,cathode termningh isflush vithn
- the second surface of the anode terminal. The second surface of the
and ahadmermiseiant the Sesongsosisectof the datiodetéiminal ekpostiped
tside of .the resin kage. The anode 1.0 terminal includes a first

 cathgdetorminnl hoxine RSl S IATE o et RSO lBRE Phdhe

capdibinigk pettion.fiasthe second sifpea ahihe .apadedarmipal ﬂ?gtasﬁrface

portion of the first surface of the anode terminal." The first thin portion has
theragdortion ofithefisstl suifacerofithe pnddestermioabandd being adnneetpddior

. _the first thick %%rtion. l‘lﬂ'{%ﬁ cathode terminal includes a 15 second thick
eleneit e At M sotHor it teateimaisedond cte jomdarr face

of thm%ﬁ’?&@é‘,@'e&l}%ﬁi’ﬁg‘%ﬁ‘u@ﬁ%@ﬁﬁ&o@é’c&ﬁﬁ%ﬁfﬁé@%f%‘%%%&Sri;mxi'?ﬁ#nal.

and a portion of the first surface of the cathode terminal. The ‘second't
The partiondhasdpertidh ibfetherdide stufacmahdbdingheoppaenied darthee of the
second thick portion. 20 This solid electrolytic capacitor has a small
cathgdfi 4Rt deriesnatRidianda, antridetabljfotettbleaskraount Bedgnode

t ERER Pﬁl& ngTOL—} I Fig.. 1A is a plan view of a

e e T b SRR MR o

the thetpreidnpineniion THg.fildsis thicknpyiew 9fihe sodidelestiolyli€ace of the
capacitor according to Embodiment 1. Fig. 1C is a bottom view of the

anodgiprEparbiit adiation sédbrifitpteurtace of the anode terminal.  The

first thin portion has a portion of the first surface of the anode terminal and
being connected to the first thick portion. The cathode terminal includes a
second thick portion and a second thin portion thinner than the second thick
portion. The second thick portion has the second surface of the cathode
terminal and a portion of the first surface of the 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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WO 2005/104150 PCT/JP2005/007007 4 Embodiment 1. Fig. 1D is a
side view of the solid electrolytic capacitor according to Embodiment 1.

Fig. 1E is a perspective view of the solid electrolytic capacitor mounted 5
WO g0 dLitit body according to Embodiment 1. Fig. 2 is a PeipBefive/007007
view of a capacitor element of the sdtid electrolytic capacitor according to

Embodiment 1. Fig. 3A is a plan view of a substrate used for
EmPadnfagturing the solid electrolytic capacitor according to Embodiment 1.

10 Fig. 3B is a cross sectional view of the substrate at line 3B-3B shown

inFirgg. BA.1Fig. 41lis dprarmlieheotaisblideelectivlyticappatiter acsording to

to Exemplary Embodiment 2 of the invention. Fig. 4B is a front view of the
Eml%%ﬂb“é?&glﬁlytic capacitor according to 15 Embodiment 2. Fig. 4C is a

baitem view Qﬁbﬁﬁ@ﬁﬁ@ée%w{i?ﬁ?&%ﬁﬁr 91%%%8(1)9@&% Pfetg@ﬁah%ted

Fig. 4D is a si ew of the solid electrolytic capacitor according

to thembodiménrid?. 20:6idibgsa Beibpddtivenvigw of a capacitor element of
the solid electrolytic capacitor according to Embodiment 2. Fig. 6Aisa
plaFEviety B £sHSLHRESH¥Ed Yap Thatlufackrmrcibersslanadrel tide solid

ISR BRI g B o .o secona vow o
a BolidRlestralyfia:capagitof acsatding:ite used for manufacturing the solid

electrolytic capacitor according to Embodiment 1.

Fig. 3B is a cross sectional view of the substrate at line 3B-3B shown in
Fig. 3A.

Fig. 4A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 2 of the invention.

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 1s 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. 7A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 3 of the invention.

Fig. 7B 1s a front view of the solid electrolytic capacitor according to
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Exemplary Embodiment 3 of the invention. Fig. 7B is a front view of the
solid electrolytic capacitor according to WO 2005/104150
PCT/JP2005/007007 5 Embodiment 3. Fig. 7C is a bottom view of the
WO golley &leédthblytic capacitor according to Embodiment 3. FR{C 7B RE@06i867007
view of the solid electrolytic capacitdr according to 5 Embodiment 3. Fig.
8A is a plan view of a solid electrolytic capacitor according to Exemplary
Emombedipent 4 of the invention. Fig. 8B is a front view of the solid
electrolytic capacitor according to Embodiment 4. 10 Fig. 8C is a bottom
vieig of thessalicbeteatrolidic cdpheitesladadrditg toticebodimentdcbiding to
8D is a side view of the solid electrolytic capacitor according to
Emhegdigagithent 4. Fig. 9A is a plan view of a solid electrolytic capacitor
agcqrdi 5 Exe ry. Embodiman the lnvention.. Fig. 9B | !
o o e e A b ane
EmBoi@Aenis & bottom view of the solid electrolytic capacitor according to
Embodiment 5. 20 Fig. 9D is a side view of the solid electrolytic capacitor
akdsrafy is EnpbeRinEw sofry. 34 islagralxhsysnastny sleeersling to

FxoS %%}[Q{’Ex%%%ot{d'”(9[1?4%%?{}?%?%%%88@'mem 6 of the invention. Fig. 10B
ISTa front view of the solid electrolytic capacitor according to

Fig. 8B 18 a front view of the solid electrolytic capacitor according to
Embodiment 4.

Fig. 8C 1s a bottom view of the solid electrolytic capacitor according to
Embodiment 4.

Fig. 8D 1s a side view of the solid electrolytic capacitor according to

‘Embodiment 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 bottdm view of the solid electrolytic capacitor according to
Embodiment 5.

Fig. 9D 1s 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 1s a side view of the solid electrolytic capacitor according to
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25 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 WO 2005/104150 PCT/JP2005/007007

WO gogmisadimtent 6. Fig. 11 is a perspective view of a capaditoi eleaissy@d7007
the solid electrolytic capacitor accofding to Embodiment 6. Fig. 12A is a
plan view of a substrate used for manufacturing the solid 5 electrolytic

Emlf3Ragiinf according to Embodiment 6. Fig. 12B is a cross sectional view of
the substrate at line 12B-12B shown in Fig. 12A. Fig. 13A is a plan view
offagsolid electiolytiesgapasitorndeeording: ta:dpwriplaryl Embetimenhé ofolid
the invention. 10 Fig. 13B is a front view of the solid electrolytic capacitor

eleclpplgtiimg R atinh senvehoe. vidlmbedimesstom view of the solid
' i j bodi . Fig. 13D | ide vi .
gﬁ%mi&t %ag%qé%{e%%)rgfn 19 é%b@&‘a?e %gﬁltéﬁn; agzdil%é%?al?%ﬁet Ie\%\)hd

e solid electrolytic capacitor according to men g. 14
elecisoyiancxigweaba selic-elactiolyis bapagitatitagcording to Exemplary
Embodiment 8 of the invention. Fig. 14B is a front view of the solid
eletrol4iB dapacierscesriingad Eamboelintbat substrige1aC g btBm2B
sho view 1Ihe §)A|d electrolytic capacitor according to Embodiment 8. Fig.
ANs ags'iée view of the solid electrolytic capacitor according to

Fig. 13A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 7 of the invention.

Fig. 13B is a front view of the solid electrolytic capacitor according to
Embodiment 7.

Fig. 13C is 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
Exemplary 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 1s a front view of the solid electrolytic capacitor according to
Embodﬁnent 9.

Fig. 15C is a bottom view of the solid elecirolytic capacitor according to
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Embodiment 8. Fig. 15A is a plan view of a solid electrolytic capacitor
according to 25 Exemplary Embodiment 9 of the invention. Fig. 15B is a
front view of the solid electrolytic capacitor according to Embodiment 9.

WO 5p/18¢€1/0a bottom view of the solid electrolytic capacitdtEbgdymg/ 97007
WO 2005/104150 PCT/JP2005/007007 7 Embodiment 9. Fig. 15D is a
side view of the solid electrolytic capacitor according to Embodiment 9.

Emb5EmGA i§ a plan view of a solid electrolytic capacitor according to 5
Exemplary Embodiment 10 of the invention. Fig. 16B is a front view of the
Sl dlatirpdyticsadpaditer adcdrdinglid Embedingatci@akigol @Ceimrding to
bottom view of the solid electrolytic capacitor according to Embodiment

Embﬁ@%@@’fﬁigc’: 16D is a side view of the solid electrolytic capacitor according

te, Embodiment 10, Fig; 17A Is Vigw, id.elec tic capacitor
aclc:%rrging to Exgmgargl Em {og?hgé%llﬁ%@%ogsﬁ%eﬁt% r?é L%é %é%?saéng to
Exenfioatviddwifdhmselit Blecfrdiytimeapagitor according to 15 Embodiment
11. Frii;. 17C is a bottom view of the solid electrolytic capacitor according
51 rbdtitheninontrige vrof ishe sialidielp@raistio rapsitrnyareording to

C&, acit%r cording to Embodiment 11. 20 Fig. 18A is a plan view of a
Embg 10 8 e . .

Solid efec rolytic capacitor according to

Fig. 16C is a bottom view of the solid electrolytic capacitor according to
Embodiment 10.

Fig. 16D is a side view of the solid electrolytic capacitor according to
Embodiment 10.

Fig. 17A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 11 of the invention.

Fig. 178 1s 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
Fmbodiment 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 is a bottom view of the solid electrolytic capacitor according to
Embodiment 12.

Fig. 18D 1s a side view of the solid electrolytic capacitor according to
Embodiment 12.

Fig. 18K 1s a perspective view of another solid electrolytic capacitor.
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Exemplary Embodiment 12 of the invention. Fig. 18B is a front view of the
solid electrolytic capacitor according to Embodiment 12. Fig. 18C is a
bottom view of the solid electrolytic capacitor according to 25

WO Hiddaimheft 12. Fig. 18D is a side view of the solid electrShHEREPECRBT 007
according to Embodiment 12. Fig. ¥8E is a perspective view of another

solid electrolytic capacitor WO 2005/104150 PCT/JP2005/007007 8

accoRteQrdNT adomhadinpat 12. Fig. 19A is a plan view of a solid electrolytic
capacitor according to Exemplary Embodiment 13 of the invention. Fig.

1B isI@fromt viemlaot theevolid eleetiolyidecapabitor aogording tac&rding to
Embodiment 13. Fig, 19C |s a bottom view of the solid electrolytic
Fxerpp %ﬁt%@gé?aﬂ?dqfojl?ﬁﬂﬁ TS ¥ g, 19D is a side view of the
spiigl elepirlylicrrapeGioRACERIING IRy @@9&%&%@%&%&%}%&%&&% to
plan view of a solid electrolytic capacitor according to Exemplary
EmbBdbodimédt 14 of the invention. Fig. 20B is a front view of the solid

electrolyfic. capacitor according to Embodjment 14, Fig. 20C is a bottom
vllfgﬁr Jfé{ﬁel%ang%)dﬁd%‘é’ 8&96%‘&t%f?%%@é?&%%%fy%%%ﬁéﬁ%@ﬁg to
EmbbilnedR B4 side view of the solid electrolytic capacitor according to

Embodiment 14. Fig. 21A is a plan view of a solid electrolytic capacitor
acgordipd ts a side view of the solid electrolytic capacitor according to

Embodiment 13.

Fig. 20A is a plan view of a solid electrolytic capacitor according to
Exemplary Embodiment 14 of the invention.

Fig. 208 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 1s 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 1s a bottom view of the solid electrolytic capacitor according to
Embodiment 15.

Fig. 21D 1s 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 is a perspective view of the conventional solid electrolytic

capacitor.
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Exemplary Embodiment 15 of the invention. 20 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
WO 2BIFi§424D is a side view of the solid electrolytic capacittBEdEHNgRT 007
25 Embodiment 15. Fig. 22 is a vieW of a conventional solid electrolytic
capacitor. Fig. 23 is a perspective view of the conventional solid
sglrolytic £30acHoEOR009 AP BEHATZANO0ARL B BIdddRar
a perspective view of a capacitor element of the conventional soli
sohdelbeitphjticicappaitotoREFERENCE NUMERALS 5 1 Capacitor Element 2
Anode Body 3 Resist 4 Anode Portion 5 Cathode Portion 10 6 Solid
Electrolyte Layer 7 Cathode Layer 8 Anode Lead Frame 8A Guide 8B

Junction 159 Catho%ﬁg@{ﬁﬁﬁﬁ ﬁﬁﬁ%ﬁﬂﬂ@ 10 Anode Terminal

Capacitor Element
Anode Body
Resist
Anode Portion
Cathode Portion
Solid Electrolyte Layer
Cathode Layer
Anode Lead Frame
8A Guide
8B Junction
9 Cathode Lead I'rame
9A, 9B Guide
10 Anode Terminal
10A Thin Portion (First Thin Portion, Third Thin Portion)
10B Junction |
10K 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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IOA Thin Portion (First Thin Portion, Third Thin Portion) 10B Junction 20
10E Thick Portion (First Thick Portion) 11 Cathode Terminal 11A Thin
Portion (Second Thin Portion, Third Thin Portion) 11B Junction HE Thick
WO 2B1{6A{Eetond Thick Portion) 25 12 Resin Package 50 Chg&&)5/007007
Element 502 Anode Body 503 Resli§t WO 2005/104150
PCT/JP2005/007007 10 504 Anode Portion 505 Cathode Portion 506
504 Solid ElectrglyteiL aygt @7 Cathode Layer 5 508 Anode Lead Frame
508A Guide 508B Junction 509 Cathode Lead Frame 509A, 509B Guide
505 10 510 Anodethexeidali3i©QA Thin Portion (First Thin Portion, Third Thin
Portion) 510B Junction 510C Protruding Portion 510E Thick Portion (First

506 Thick Portiomyiflsis¢itectifSdei&tminal

507
508
508A
5088
509
569A, 509B
510
510A
510B
510C
510E
511
511A
511K
512
514
514A
514C
514D
514K
515
515A
515B
515C
515E

Cathode Layer

Anode Lead Frame

Guide

Junction

Cathode Lead Frame

Guide

Anode Terminal

Thin Portion (First Thin Portion, Third Thin Portion)
Junction

Protruding Portion

Thick Portion (First Thick Portion)

Cathode Terminal

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

Resin Package

Cathode Terminal

Thin Portion (Second Thin Portion, Third Thin Portion)
Seating Portion

Protruding Portion

Thick Portion (Second Thick Portion)

Anode Terminal

Thin Portion (First Thin Portion, Third Thin Portion)
Junction

Protruding Portion

Thick Portion (First Thick Portion)
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511A Thin Portion (Second Thin Portion, Third Thin Portion) 511E Thick
Portion (Second Thick Portion) 512 Resin Package 514 Cathode
Terminal 20 514A Thin Portion (Second Thin Portion, Third Thin Portion)
WO B4 Sesiing Portion 514D Protruding Portion 514E ThidkRPORica005/007007
(Second Thick Portion) 515 AnodelTerminal 25 515A Thin Portion (First
Thin Portion, Third Thin Portion) 515B Junction 515C Protruding Portion
515E Thick Rartion (First Thick Portion) WO 2005/104150
P16 PCT/Jono@g%"?g)(%ﬁﬁ?nﬂ%rc:athode Terminal 516A Thin Portion
5164 Second THithRORiOR: JhiKEERIRPPRIANY 09166, SaatndIReHiIPY A 16D
Protruding Portion 5 516E Thick Portion (Second Thick Portion) 517
516CCathode TerAfilEISEPALTHIN Portion (Second Thin Portion, Third Thin
16qE;ortion) 5(1)11C Pro&rudir]}% Portion 517E Thick Portion (Second Thick
0

ortion) 1 §83r&a1pn' itof Eféfhents 602 Anode Body 603 Resist 604

516FAnode Portitick Portion (Second Thick Portion)

517 Cathode Terminal

517A Thin Portion (Second Thin Portion, Third Thin Portion)
H17C Protruding Portion

517E Thick Portion (Second Thick Portion)
601 Capacitor Elements

602 Anode Body

603 Resist

604 Anode Portion

605 Cathode Portion

606 Sclid Electrolyte Layer

607 Cathode Layers

608 Anode Lead Frame

608A Guide

608B Junction

609 Cathode Lead Frame

609A, 6098  Guide

610 Anode Terminal

610A Thin Portion (First Thin Portion, Third Thin Portion)
6108 Junction

610E Thick Portion (First Thick Portion)

611 Cathode Terminal

G611A Thin Portion (Second Thin Portion, Third Thin Portion)

6118 Junetion



605 Cathode Portion 15 606 Solid Electrolyte Layer 607 Cathode Layers
608 Anode Lead Frame 608A Guide 608B Junction 20 609 Cathode
Lead Frame 609A, 609B Guide 610 Anode Terminal 610A Thin Portion
(First Thin Portion, Third Thin Portion) 610E Junction 25 610E Thick
Portion (First Thick Portion) 611 Cathode Terminal 611A Thin Portion
(Second Thin Portion, Third Thin Paion) 611B Junction 12 611E Thick
Portion (Second Thick Portion) 612 Resin Package 612A Resin Package
611E 6108, 6ibrciRBeEde 5% GbiekrRamEOEY4A Thin Portion (Second
612 Thin PO]%%OS%I ir E'll'hén Portion) 614C Seating Portion 614E Thick
Portion {§&¢ond THIEK Portion) 615 Cathode Terminal 615A Thin Portion
6124 (SecongkIhin Posliae Third Thin Portion) 615E Thick Portion (Second
Thick Portion) 616 Anode Terminal
61218, 612C Recess

614 Cathode Terminal

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

614E 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)
619 Cathode Terminal
619A Thin Portion (Second Thin Portion, Third Thin Portion)

619C, 619D Protruding Portion
619E Thick Portion (Second Thick Portion)
620 Anode Terminal
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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

WO Rioagiig®Portion 617E Thick Portion (Second Thick Poki6fi)J82805/007007

Cathode Terminal 618A Thin Portior#(Second Thin Portion, Third Thin
Portion) 618C, 618D Protruding Portion 618E Thick Portion (Second

620Arhick Porti
Portion, Third T

i%lf‘i’oﬁ%'}xo RT3 %%%;olih‘gﬁ?”‘gﬁﬁ%goggg in

in Portion) 619C, 619 otruding ick

620Portion (Se&andrtiHickzRasiidoh 620 Anode Terminal WO 2005/104150
PCT/JP2005/007007 13 620A Thin Portion (First Thin Portion, Third Thin
620Fportion) 62bkitkdtrsding FoMnIgRok Fatékomdriion (First Thick Portion)

621 Catho
621 Thin Porti

J%%rn%ngle§£:lzlﬁ Thin Portion (Second Thin Portion, Third
n 1€ Protrudi

ﬁg Portion 621E Thick Portion (Second Thick

6212Portion) 62P1GatRedadke(Riaaha2Phik R Rastion kSerand d pis.Beion,
Third Thin Portion) 10 6220, 622D Protruding 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

622E Thick Portion (Second Thick Portion)

623 Cathode Terminal

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 rpresent invention. Fig. 1 Bis 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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622E Thick Portion (Second Thick Portion) 623 Cathode Terminal 623A
Thin Portion (Second Thin Portion, Third Thin Portion) 623C, 623D
Protruding Portion 15 623E Thick Portion (Second Thick Portion) 624
WO cathotiedTebminal 624A Thin Portion (Second Thin Portio® CTIHIFHITioisY0 07007
Portion) 624E Thick Portion (Seconidt Thick Portion) 701 Mount Body 20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
PLA IMENT igs. 1A to 1D show solid electralytic .
elecc@%@ét%ﬁ%%ci%gr Ing tggl;J Exérﬂﬁ; pgﬁaray EmBoc %‘é%t‘?& t??(]abgééaseeri]?%mlym
cap#vention] FgounBd8 eofiantiienodd phsolid electrolytic capacitor 101.
Fig;. 1A, 1C, and 1D are a plan view seen from direction IA, a bottom
Vi

sbeviorh ditectiorripaatiansriasidnlshan FrenbdimetionhiDbft plate
solid electralytic capacitor,101 shown jn Fjg. 1B, respectively. Fig. 2 is a
b NS W) b e YT o] SAI W I0bsy o 8 A1 i

pec Ve view 0 capaci |Emen : . |
foil RE F6IRAQ0RA0408 7 ddieleatrehvlic papariionslQllddgidoiside layer 2A on
perspective view of solid electrolytic capacitor 101 mounted to mount
the puilpzo1. ReshoWrhimviig 2n capabittinglsnartthasmsutsbtdrtiafidlattric

. Pl h A f de of val etal, such a
o S AN b iien B il Ao BBe (R BNy Blecid anode
port@sifa laysp RA o1 Lk BHEAGS-« RS ISR 0 Y RGANLINSVIALING MARE DY, iR vided

provided on dielectric - oxide layer 2A, and divides anode body 2 into
on diatholdecyoriibn 15 xeZhotieaortomdriSatiche keett aiyth depelf endbenatle of
) ) ded
carb%olgg% I\s/ﬁxpeol%n;ggelslsp{) \élce% 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 10A. 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 capaéitor elements 1. Surface 10F of anode terminal 10
including thick portion 10E and thin portions 10A is flat. Thin portions 10A

have portions of surface 10F of anode terminal 10, and thick portion 10E has
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on dielectric oxide layer 2A of cathode portion 5, and cathode layer 7

made of 10 carbon and silver paste is placed on solid electrolyte layer 6.

According to Embodiment 1, five capacitor elements 1 are stacked so that
WO zrpdedpostion 4 of one of capacitor elements 1 is placed pobaddedead 7007

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

folded to wrap anode portions 4 of all of five capacitor elements 1, and are

5 joingd unitaril angde poytions.4 at junctions 8B by laser welding, .
a por. hotlﬁé)fsu el il(é@ Aeda f%agsfrgmélgo%g’,a amto\% ((’ejllsement’1 uu:léi 2101

ortic f
e portions of the five stacke capacitor eiements 1 are place

is plaved cathedefiead foamerShviade cendictive polhasive FBheRRACGE anode
elements 1 are positioned and fixed with guides 9A at both side ends and
termgidel OB bl ardistatehdBinatioddisabame J (dhdade joinad: Lehiarily.

Thus, plural capacitoy elements 1, gnode lead frame 8, and cathode
R T SN R bt dPEIGhERe A 10 anc
thin Aoegetsermingl 1¢has sk partiondOG atthmerptentierefand it 111
portions bOA. Thin portions 10A are thinner than thick portion IOE and are
and provicedeatbdthtsiisb sideickipdridni@EoTHalportBhsr Qo ane fisrilell are

in,25 anode terminal 10 by providing recesses 10H in surface 10G
form‘éﬂp{%if@%o PRER 0 cRpatiacthentses ddiace penfse 11G

oppoditeds Qirnal 1Princlidingthick Rortinn 10k and thin partions 104y isfdatde

Thin portions I0A have portions of surface 10F of anode terminal 10, and

termihniek pbutimAAR thab kO 3006 TR 500R CHIAP200506 700X idFlat. Thin
Jportign of surface 10F. Anode lead frame 8 of capacitor element unit 2101

portigns) Jdey Riveupaidders e bF ure thhinbrd BosutarsstiEcldd td thick
porti@ﬁm Y iQ%Joerith H?%%@gcgaoﬁ ﬁSiQ?a%ﬂB(?é) '1%91 f}gﬁip % l?ﬁgﬁé)o%citor

welding. Cathode terminal 11 has thick portion HE at the center
elemant mthir? poitions kibas ThinspefioasiiFAdredbinnkr teamiick portiond is

HE and are connected at both sides of thick portion 11E. Thin portions
connqatgd fg cathode terminal 11 at junctions 11B inside thin portions 11A by
laser welding.

Thin portions 10A and 11A are arranged in dirvection D2 perpendicular
to direction D1 in which anode terminal 10 and cathode terminal 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. 3A1s 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 13A formed therein for
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formed in cathode terminal 11 by providing recesses 11H in surface 11G
opposite to surface 11F facing capacitor elements 1. Surface 11F of
cathode terminal 11 including thick portion HE and thin portions 11A is

WO $aasmiouni 50 portions 11A have portions of surface 11F ofrrathodecesraovalo?
11, and thick portion 11E has a pottion of surface 11F. Cathode lead
frame 9 of capacitor element unit 2101 is places on surface 11F of

. i i d hod inal g i
o SRS S L SIS e il M st

aser welding In portions

formbiAcIRarANead iIndirediond2 nerpendicidatdemdirectiqn faddRiwhiahyyal

anode terminal 10 and cathode terminal 11 are arranged. Thick portion
capagitBrofedathede tendtinal 19 s providedddetwraien néén punienongA. Hesimode

package 12 having,an,insulating property accommodates 20 capacitor .
e 5101 R A B LR TOR A 1 B A 15 resin
packﬁwn@bl@@oﬁagatgﬁd@r;@mwgléﬁ%ﬁéf}?»?eﬂ@smfwtﬁsqe- Ageardinghode

to- Embodiment 1, resin package 12 is made of epoxy resin. Capacitor
termifdlis 1hemnted tbade et booy201] suchrasnewidnydoasdbasrshedf,inhus

Fjg. 1E, In this case, surfaces |OG and 1.1G function as mounting
pmv&iﬁ’i‘ﬁc’é 1 PERREG WIS, Vit of substrate 13 having a hoop shape

fer yQyiding 1Bluialangds ierminals 9 and sathade Ieminals dhfida B 11

is a cross sectional view of substrate 13 at line 3B-3B shown in Fig. 3A.
form8&dibstratai dsisomadel df copiphiayoy, mpddiagltded hdles E3éhionmeemoves

therein for WO 2005/104150 PCT/JP2005/007007 16 intermittent feeding.
UNneERESARE RIS YHB 4 e tbriidafs 9h apedprthepinals 10 and

cathG@OSQAMYEINID Sybstraie L3 aratgdaiermingd infanals, Plupl Capagito o

element units 2101 are joined onto respective ones of anode terminals 10
simudticheaindge t8mukale il difth ase @cdaminedatechintigsinportions 10A and
thick portion 10E and thickness difference 11J between thin portions 11A
and thick portion 11E are determined to be not less than 80pm. This
dimension of each of differences 10J and 11J is necessary for allowing
mmsulating resin package 12 to flow and sufficiently fill recesses 10H and 11H
when capacitor element unit 2101 is accommodated. The dimension of
differences 10J and 11J may b_e mcreased to such an extent that terminals
10A and 11A do not function as connecting terminals.

Solid electrolytic capacitor 101 according to Embodiment 1 allows
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 capaf:itor 161 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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5 packages 12 having an insulating property, respectively. Then, anode
terminals 10 and cathode terminals 11 are removed from substrate 13,
thus providing plural chip capacitors 101. Substrate 13 having anode

WO 2epMiitels500 and cathode terminals 11 formed therein isHOMERRDBY5/007007
etching a metal plate. The etching ¥@moves 10 unnecessary portions and
thins the both sides of anode terminals 10 and cathode terminals 11, thus

roviding thin portions 10A and 11A simultaneoysly. Thickness di e .
lead ](”fljlbeng g ﬁathmfe Peajf?o am i%}fca acﬁigé[aen etﬁ um{jf %?8? at

etween thin portions an portion Ickness

junctiiferance 4idd benvaed daingeriensiddd 1anddhickipartiarudfhaes of the
determined to be not less than 801um. This 15 dimension of each of

centediffbrehcesr tiousadf l 1ond dddedsalyder afeldimg. insaktiigvedsin Welding
package 12 to flow and sufficiently.fill recesses 10H H when. ..
spot e L A T T R A i CHRE e o din an

exceltlifierensesnkPImnd 1 MR bgIarIsaged e Suehan sxienthiaing defect
terminals 10A and 11A do not function as connecting terminals. 20 Solid

attrileidetrbiytic capsaeitor tontactording dotEntbedimddinizallovs ianadeounting

portion 4 and cathode portion 5 of capacitor element_ 1 to.he drawn out to
procdi, RS SO R A SH A NP AR B cathodle

tReinaldd baving flad Rlatg shangs. 4 havipd.asmalbeauvalent 1 is

series resistance (ESR) and a small equivalent series inductance (ESL).
made6TabEStwhséid, chevtrolytioicdpaditel 101 wasiBR0pHedhibhdyamay be

approximately a half of an ESL of 12%]) pH of conventional solid
made, cﬂt&fﬁﬁcv%é’ﬁa% 168ShERftin Eide. %fi&?ﬁ?&%&%’t@#ﬁ%ﬁ]@m or
niobifind cathads teminaldtafe connected with anode WO 2005/104150

PCT/JP2005/007007 17 lead frame 8 and cathode lead frame 9 of

capaditart el basutit @ ipathupetinnd dOB enpptiBilbsjdeotbint portionsde

10A and 11A at hoth sides of the )
terminals 10 and cathode terminals 11, but may be made of other material
and may have other shape.

Thin portions 10A and 11A of anode terminals 10 and cathode
terminals 11 are formed by the etching. The thin portions may be made by
press forming.

According to Embodiment 1, plural capacitor elements 1 are stacked
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 terminal 10 and cathode terminal 11. This can further reduce the
ESL. The number of capacitor elements 1 provided in capaéitor 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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center thick portions 10E and HE by laser welding, respectively. Welding

spots of these junctions are.covered with resin package 12, thus providing

an 5 excellent external finish. This avoids a possibility of mounting defect
WO attribuabimto improper contact caused by the welding spots i 2eo@uoting) 7

process, thereby providing the capagitor with a high reliability. According

to Embodiment 1, anode body 2 of capacitor element 1 is made of

alyminum foll, bt is potimited oy, The anode body may bey 10 made.of
oth&f valve metal, Suth as’8 16il 6r°4 sintered %o%%/ of tantalum or 5

Exerﬁ%@@%ﬁl%ﬂﬁbﬁ@ﬂoﬂ of themnSehstsate 18ihagtheshogr.shape Madeolid
orc

opper alloy to obtain anode terminals 10 and cathode terminals 11,
electwalytiaydse made ot diher MrgeridiAartmahavre athplshape Sadinfrom

. portions 10A and 11A of anode terminals 10.an ode, terminals 11
dire o b T RS, S T BNy B AL By daew seen
from QI ACTRTBING tQJERNAINEN @icpﬂéfgé%@cﬂ%‘?'eé‘HEWﬁ $@'fig 4B,
stacked and jointed to anode lead frame 8 and cathode lead frame 9 tgo
respprtvidly. 20 capadton glemgri:tinit 210%, ahddpenitonrdetednio Aftddel solid
terminal 10 and cathode terminal 11. However, the structure is not limited

electyplrbc SeRs i BdéMment. One or more capacitor elements 1 may be
cannagiedditeptly 0 {6 RI0Al M0 2A qAtRopedsInIng ity HYS plate

can further reduce the ESL. The number of capacitor elements 1 provided
shapie sapacitan eleMents25 Wnit2 fAdk is froh ode éesbyriyOinited tosfives lvatumapl,
be determined to obtain a Bredetermined capacitance. EXEMPLARY

suchgmBbHMIERT Dive Pubs b2 15tre CHOPZEOsIOOr e stpsia fxide
layel_é‘r %@@Rwoﬁogﬁeelgﬁyﬂggp Cﬁ%@%‘%@%o%&x?ﬁ%dm t1913111ati}r1g property is

provided on dielectric oxide layer 502A to divide anode body 502 into cathode
portion 505 and anode portion 504. Solid eleétrolyte layer 506 1s provided
on dielectric oxide layer 502A of cathode portion 505, and cathode layer 507
made of carbon and silver paste 1s placed on solid electrolyte layer 506.

According to Embodiment 2, five capacitor elements 501 are stacked so
that anode portion 504 of one of capacitor elements 501 is positioned on
anode lead frame 508. Guides 508A provided at both side ends of anode
lead frame 508 are folded to wrap anode portions 504 of all of five capacitor
elements H01, and are joined unitarily to anode portions 504 at junctions
508B by laser welding.

Cathode portions 505 of the five stacked capacitor elements 501 are

placed over cathode lead frame 509 via a conductive adhesive. TFive

- 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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Exemplary Embodiment 2 of the invention. Fig. 4B is a front view of solid
electrolytic capacitor 51.01. Figs. 4A, 4C, 4D are a plan view seen from
direction IVA, a bottom view seen from direction IVC, and a side view

WO HeeniB4icth direction VD of solid electrolytic capacitor 5 PQIFsHeRm0 v0Bigho7
4B, respectively. Fig. 5 is a perspé&ive view of capacitor element 501 of
solid electrolytic capacitor 5101. As shown in Fig. 5, capacitor element

SRANR A SHORA ISl oL R SRR SN IO S ASUIASE ang

ano valve m uch as aluminum foil 1s

thin rpugtienedsanchanchiged tefravidesdielectiie otigedayerb02ARREN®ortion
surface. Resist 503 having an insulating property is provided on dielectric

510 s gl 1aye csopade ditibaifotid el Bo2knretatodd Ofortidhbaparidons
anode portion 504. Solid electrolyte | r 506 is proyided on dielectrj ;

51040 K RANER AR RO SR ST B BRN R, B e te MCAL i

surfRkCHPOG anghries pasteis-placed nnrsolid glectralyiedayer 88thents 501.

According to Embodiment 2, five capacitor elements 501 are stacked so
Surfagat 2HYde pomiodestr ofivad 61 Bapudiidiaethdnks BOXisrpddifineddrihin
.anode lead frame 508..Guides 508 vjded at both side ends.of anod
port TS thHEAG b AHDES BARoAS SeBiGr a Brgee 0T of
anod62RA%HAE AORIOMENS ALK ARG B AT B UMY IO BRRHS PORPAS: SHfO F.

at junctions 508B by laser welding. Cathode portions 505 of the five

AnodstdekddicapeciidSetdments:80t atenplatednoterlditiote pback famesSotace
via.a conductive adhesive. Five, capacitor elements 501 are positioned
£5o00- de

S10T1h frodhy gt s 0ok ariitn s BBesad dfaRnds sGam R didd at
junct§hesohaaiodesiard Jfﬁﬁ‘gp%%oﬁ@d R6.A0Iped] duifariy il CRAEling
elements 501, anode lead frame 508, and cathode lead frame 509
portionitatilCassemigledinftie EHvefhanods peovidedapbditortaldingnt utitard
5 OlA}' WO 2005/104150 PCT/JP2005/007007 . )
protrudes from resin package 512. Surface 510G functions as a mounting
surface upon being mounted onto a mount body, such as a wiring bhoard.
Surface 511G of cathode terminal 511 opposite to surface 511F facing
capacitor element 501 is flush with surface 510G of anode terminal 510.
Surface 511G of cathode terminal 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 1mm. The distance, being less than Imm, 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
5114 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



19 Anode terminal 510 has thick portion 510E at the center thereof and
thin portions 510A. Thin portions 510A are thinner than thick portion

510E, and are connected to both sides of thick portion 510E. Thin portions
510A are formed in anode terminal 510 by providing recesses 510H in 5
surface 510G opposite to surface 510F facing capacitor elements 501.
Surface 510F of anode terminal 51@(ncluding thick portion 510E and thin
portions 510A is flat. Thin portions 510A have portions of surface 510F of

a mougbug fefiRaIBTONEAE fhidkpaitiensTomHashepatenidrelitalethote lead
frame?é‘ﬁgfglﬁ .%r%(ﬁnﬁ%?&%rOf ?eat %%%or‘]lelqcmg {Béjﬂltig]r:g :aﬁ‘;{el%p%l)%ces%lgtgice 511F of

ahodeterminal 510, anais cormécted t6'ano
cathodgrinal 210t juplions RLAB ipgids himpastians,ALAA Dy lasguweliing 5118
Protruding portion 510C having surface 510G of anode terminal 510
insideenttemgionoutwaitd protasdesvebdmresin package 512. Surface 510G
functions as a mounting surface upon being mounted onto a mount body,

Reginorpaske #iring bdtt 185 SurtBEH 8RS dIORAbide tetRRISFes capacitor
eleme%@porslitceéﬁo%ﬂaggi%?ejit%f%%ﬁga@l%gx%%l%%r 9%%’@%%@%}&% Ush et g surface

surface of ano rminal rface cathode termina
510G 8lhiparangedms ¢losetesuiace SR @fcanadedgsmitahbld @1 to expose
possible. Distance L1 between surface 511G of cathode terminal 511 and

to thesumfcdes16Gcof dimgrtotdimbrad Buents Rorskioreadngai s wrde of epoxy

preferably is Imm. The distance, being less than Imm, may cause a

current leakage across the surfaces. Cathode terminal 511 has thick

Fi%%%@sfs élﬁgﬁvﬁ%%ﬁgﬁﬁ}&@%@@mﬁg%%&@p -EIB' ,@%ﬁoﬁrovidmg
11A is thinner than thick portion 511E, and extends in a direction

pluraloppesite @anogd éedninal bd OcGilidaee &rikinhbathotle términalblit 26 cross

_including thick portion 511E and thingortion 511A is flat. Thin portion ‘
sectiopal Kipwsef pobicrce stkfaee Brerobr ERsbgevRAnilagso4. anyrfarte 513 18

made E}%f%?)é}g% 1a 1Q%Saanaoijltg)sn f%%ﬁ“ggfe% %& g{];?l%% %%]é}zge%flt?gll RR g?x@xittent

feeding. The anode terminals 510 and cathode terminals 511 are formed

resin.

consecutively in substrate 513 at predetermined intervals. Plural capacitor
element units 5101A are placed on and joined to respective ones of anode
terminals 510 and cathode terminals 511, and are covered with resin packages
512, respectively. Then, anode terminals 510 and cathode terminals 511 are
removed from substrate 513 to provide plural chip capacitors 5101.

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 511E are
determined to be not less than 80pm. This dimension of differences 510J and

511J is necessary for allowing resin package 512 to flow



covered with resin package 512 and does not expose, thus not functioning

as 20 a mounting surface arranged to be mounted onto the mount body.

Cathode lead frame 509 of the capacitor element unit 5101A is placed on

surface 511F of cathode terminal 511, and is connected to cathode

terminal 511 at junctions 511B inside thin portion 511A by laser welding.

Resin package 512 having an insulating property accommodates

capacitor element unit 5101A unitarily and allows protruding portion 510C
sufficigntilsuratecst06 ot GHoaedermimar5re add Burrdsasupactteathsgaent unit
_ terminal 511 to expose to the outside. According to Embodiment 2, resin
5101 A5s erasR998 ¥idde of epoxy resin. Fig. 6A is a plan view of substrate

Soi?& %1%?&:6%%1@ %Osgésﬁl_ggﬁé ?QE@&’AS{’&%%‘%%%?Q 1%&@%2%&%%98%n§ anode

cathode termina IS a CrosS sectional view 0 strate

portioft 308 §BLB.shoun g igntseSubslpie 23 leMmade 5 eapPst alavm out to

and has feed holes 513A formed therein for intermittent feeding. The

the ovapRieitermihals 9l&ancecdtihodgiermidalsdrbliam forineddcendedstivelyninal
in substrate 513 at predetermined intervals. Plural capacitor element units

511 hatouAliae platedbaresd jdinetherrespéetocddnbs of amdusladeninam! 511 is

510 and cathode terminals 511, and are covered with resin pacl_}% es
arrangqd 4o GiRGiIeIy HFHES, S0 b PSS S101P alflot RaRMASB rder to

§ are remaqved from substrate 513 to provide plural chip capacitaors 51
1educ%a%e A %%&%eh%%;lween adleo?e %er}ﬁ% aﬁg ail c%tﬁ gadl gxf(flﬁsil to a

Y
strate ng ano ermin 0 and cathode ?ermlnafg

shortdAMedayietching a MmetabplateoHg Sichingsimulianeausi rovides &bl ance

portions 510A and 511A by removing unnecessary portions and thinning
(ESR)thenhbth sidedlobanodel terminatiz:5blihdudieatbode@tminaBiEl IESL of solid

Thickness differences 510J between thin portion 510A and thick portion
electr@}0E andpricknessb differerfce S sihddbatorden 2hirvporticiSpEA anthtieizk was

portion 511E are  determined to be not less than 80pm. This dimensi(i)n of .
approgiferiacesny ghigdqet an BSL of 1500pH of conventional solid electrolytic

capacitor 1100 shown in Figs. 22 to 24.

Anode terminal 510 and cathode terminal 511 are connected with anode lead
frame 508 and cathode lead frame 509 of capacitor element unit 5101A at
junctions 510B and 511B inside thin portions 510A and 511A by laser welding,
respectively. Welding spots of these junctions are covered with resin package
512, thus 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.

Surface 510G of anode terminal 510 has protruding portion 510C extending
outward. This structure allows a solder fillet to be observable casily 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 rehability of soldering.

According to Embodiment 2, anode body 502 of capacitor element 501 is
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20

511J is necessary for allowing resin package 512 to flow 21 sufficiently in
recesses 510H and on surface 511K when capacitor element unit 5101A
is accommodated. Solid electrolytic capacitor 5101 according to
WO Bribddihant 2 allows both anode portion 504 and catho#€ pofbivins85 vHo7
- capacitor element 501 to be drawnZ8ut to the outside in a short distance
through anode terminal 510 and cathode terminal 511 having flat plate

madSMAPERGHINGT fHITeasE LG fathade ferminahpll s ; ézﬂg das v be

close to surface 510G ot anode terminal 510 as possible in order

madgeduth the distancethbtieefodnade senminad bLAaod ratbodeterminghium,
511 to a shortest possible value, thereby providing a small equivalent
a cogpipatierighR@™ESR) and a small equivalent series inductance (ESL).

f soli ' ' f Embaodi 2 OO0pH,
ANERAl SR o ORI G AR R e

was approximate an (0] nvento

term 504tk eleotralytica capdeitorhiAA1STONN i igs 2 BdondiAadd terminalial
510 and cathode terminal 511 are connected with anode lead frame 508

and pay darodarideraha®s09 of capacitor element unit 5101A at junctions
0B and 511B inside thin iIons 510A and 511A by las elding,
respectively - Wel ?r%gsgo fsfﬁft é)sﬁjﬁ&?é:‘?s %‘?}én?:‘&%ehsed%ﬁtvh% ifathode
termPackagel 243, thuaayyding andaxellentaxtemal ipishh ddis AYUdSEmed

possibility of mounting defect attributable to improper contact caused by
by prefsirstieiigspots in a mounting process, thereby providing the capacitor

ith igh reliability. f 510G qf det inal 510 h trudi
et T AT TL CERERUE BB SoMiy A e
and jebseaR)e:aaaly 1em RRaYe AuRERINS SAPAEIQE IRISRIYRIESIRRG provide

mounted to a mount body, such as a wiring board, thereby providing the
capaghpacionwith arighl@lidbiitydoftsoiderngoaccotdigdtaimibadiment:2,510
and ar@ggéggggggai%%%afa%%%gg?q goslté%gi\;lgfez ?g ?1/%’50 ﬁ]ir?ioted to that of
this embodiment. One or more capacitor elements 501 may be connected
directly to anode terminal 510 and cathode terminal 511. This can further
reduce the ESL. The. number of capacitor elements 501 provided in

capacitor element unit 5101A is not necessarily five, but may be determined

to obtain a predetermined capacitance.

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



22 made of aluminum foil, but is not limited to it. The anode body may be
made of other valve metal of a foil or a sintered body of tantalum or

niobium, a combination of them. Substrate 51.3 has the hoop shape

made of copper alloy to obtain anode 5 terminals 51.0 and cathode

terminals 511, but may be made of other material and may have another
shape. Thin portions 510A and 511230f anode terminals 510 and cathode
terminals 511 are formed by the etching. The thin portions may be formed

with 1@VB¥e§§Tfé‘ﬁﬁlﬁ>&% k@eéﬁ?&iﬁ@lt@% EheR pryantepddsir mount body,

ments 5Q1 are.st cked a mte nod lead frame
sueh KRR e iy c§§§&'ﬁoreem RO lotAL g to Tower

surfac@@l’(ﬁ}ecﬁoﬁ‘ﬁggée@etﬁxﬁ@&q%tﬁﬁn&'@%&%@ol@ﬂd patRede-darmipatwddn surface
However, the structure is not limited to that of this embodiment. One or

514G ofaretbapaditoneleaichtd 500 mayiie doliiactéda6ddirectyitoadiddeis not less
terminal 510 and cathode terminal 511. This can further reduce the ESL.

than HREnaRbersleapitis Siithene s B HHBGRBATRE dapERBR i M anicause
a cuu%lnoclfégk% nggggggryxglvqﬁg%é’%ay P;%ﬁ? 8e”‘&@? 1&9&?%%%?1101116.85 thick

predetermi ed capacitance MPLARY EMBODIMENT 3 Figs. 7A

portiolp TDiBhRwssalid-eleticeliciCrpacteh il §2:aceerdinpato Exemplation 514A is
Embodiment 3 of the invention. Fig. 7B is a front view of solid electrolytic

thinngagheitortbide. wigtipa, Figtz.Coartl FigenDsafzaplahiviewostem fiohtll in a

direction VIIA, a botto V|ew se ection VJIC, and.a.side 25 view
direct e i S0 AT GFETE LIBtloy e Ao 65 ST, 5144

o, 28 STl SEBPRATEN il e e
with reewepsvkiage 514G chibode tesmpinal, 31diis aorafigedimbeglash mounting
surface arranged to be mounted to the mount body,. Cathode terminal 514
includes mounting portion 514C at an end of thin portion 514A opposite to anode
terminal 510. The mounting portion 514C has lower surface 514L functioning as
a mounting surface when the capacitor is mounted. Surface 5141 is flush with
surfaces 510G and 514G. Mounting 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, i.e., under anode terminal 510 and cathode terminal 514,
thereby allowing the capacitor to be mounted stably on the mount 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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23 with lower surface 510G (a mounting surface when mounted to a
mount body, such as a wiring board) of anode terminal 510, and is
positioned as close to lower surface 510G of anode terminal 510 as
WO H¥8xibld 1 Bistance L2 between surface 514G of cathodeRélfiniza BB40aria07
surface 510G of anode terminal 518dis not less than 1mm, and preferably
is Imm. The distance being less than Imm may cause a current leakage
agine e Aufpees alipdederninalontd dacluden it OO BLAE a1
having surface’514G and thin portion 514A. Thin portion 514A Is thinner
equithderthick-pertienisldatiddkiends from tickporiolk 51 4EriBainductance

Jgire_ction opposite to anode terminal 510. Surface 514K of thin portion
(ESL smibprysie &hdsolptsdy tie tRPEUMIoR 1itnef cpdadiatathent The

- IS: ith.resj 1 ot expose, t .
T e e o (A it
was dadyhicdthose BRminal 50dpHchides veauiving peltivaleddbliatrn-epdefor

thin portion 514A opposite to anode terminal 510. The mounting portion
110053y Rad s S @5 14L functioning as a mounting surface when the

capacitor is mounted. Surface 514L is flush with surfaces 510G and

514G. Mounting portion 514C extends outward to provide protruding

EXEROPioaBYADVOB catiTode kerminal 514 protruding from resin package 512.
Mounting portion 514C of cathode terminal 514 allows solid electrolytic

chpcitéAs 10282 cohiif f9Ehisdetimehitdctochaveitios d0Rtingemdacesto

rovided. at.both ends,. i.e.,.under anode terminal 510 and.cathode )
Exen? I(’i’l%lr a?:!ﬂﬁ? %Fﬁy%ﬁ&%?gl ‘éeggﬁgﬁ'ito?&gb KU REablg B P fetid
electFOPHAE Ragy Mengingportigpd KIC gtcathaderiesminglpdd basy seen from

_protruding portion 514D extending outward. This structure allows a solder
direcfiifen t& Hé Sbsehrdbiareasiy freem divove, dirailtidy td prbtiuding posiidn view

0C of.anqde terminal 510, when the capacitor is sold tobe . .
seen T 15 i 65 b Bt PR ER A of R g e
8B. religbity.Qf 898RNt as those of Embodiment 3 will be denoted by the

same reference numerals, and their detailed description will be omitted.
Anode terminal 515 includes thick portion 515E at the center thereof
and thin portions 515A. Thin portions 515A are thinner than thick portion
515E, and are connected to both sides of thick portion 515E. Thin portions
515A are formed in anode terminal 515 by providing recesses 515H in
surface 515G opposite to surface 515F facing capacitor elements 501.
Surface 515F of anode terminal 515 including thick portion 515E and thin
portions 515A 1s flat. Thin portions 515A have portions of surface 515F of
anode terminal 515, and thick portion 515K 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 inside 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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WO 2005/104150 PCT/JP2005/007007 24 Solid electrolytic capacitor
5102 according to Embodiment 3 has a small equivalent series resistance
(ESR) and a small equivalent series inductance (ESL) similarly to solid

WO gdestnalyticcapacitor 5101 of Embodiment 2. The ESL ofrsulidrelagigplyiic o
capacitor 5102 of Embodiment 3 was 500pH, which 5 was one third of an
ESL of 1500pH of conventional solid electrolytic capacitor 1100 shown in

Figs. 22 t0,24. EXEM Y BODIMENT 4 Figs. 8D show._soli '
prov L e RO IO B Ty L BAHoHF Brom
residngdoxapion1Ri9. 85 is:a: RNt iR aisod seleclalyic AaRadrn Rt PR ding

Figs. 8A, 8C, and 8D are a plan view seen from direction VIVA, a bottom
portigiayg $86n dfomelite deamunC Sdade Haebvidwmseen FemdlifectiBrovikbDing

of splid electrolytic capacitor 5103 shown in Fig., 8B. The same
portl&?rr%t%n@ﬁ? 3%‘50 Vg% BBﬁ%ﬁffgaﬁiﬂrlf@ ( eﬁcﬂed‘ﬁ)ﬂﬁé’lﬁ}grs%ﬁéace) of

ifeferancsnemerals.ang thel il >ripti ' o -
resmtreé%rinal 51&? riir%ill‘j%ka\s tthCE po}rft!i%}r% 5%%%%%%%1 (%gﬁ?{egr t %ré%{%?\mq&m
packpgrtibh®.515A. Thin portions 515A are thinner than thick portion 515E,

d are connected_to both sides of thick portion 515E. Thin portions 515A
Yt TR EH o @ M S slB BrBBIHG feEetsea e sh tepbe flush

with30HRGE2 1 BROBREBIS A9, HIAGE MR N CRRRELtDLSle 20%0se to
aI thick p andthin

Surface 515F of anode terminal 515 including ortion
lowepertidasesd baGsoflatndtintpontinns] FHi.5A have 9biionDefisuface HhbFwekn
anode terminal 515, and thick portion 515E has a portion of surface 515F.

surfagp Lo afeathodegtermipatitr e sukcs 1013Gs ol ansdlerterminal
= suf (o] anll nd is conngcted.tq anode .
L R B T A SR R Bemps
than Sunfacena}5S6 s ationsras tledunting Gwdaas whenheiag NMonedia-fce
maount body, such

516G of cathode terminal 516 functions as a mounting surface to be mounted
on a mount body. Cathode terminal 516 includes thick portion 516E having
surface 516G, and thin portion 516A. Thin portion 516A is thinner than
thick portion 516E, and extends from thick portion 516E in a direction

opposite to anode terminal 515. Surface 516K of thin portion 516A opposite

- to the surface of the thin portion facing capacitor elements 501 is covered

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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as a wiring board. Surface 515G of anode terminal 515 extends outward,
WO 2005/104150 PCT/JP2005/007007 25 providing anode terminal 515
with protruding portion 515C protruding from resin package 512.

WO dentrugingortion 515C corresponds to protruding portigrcg10e:0tamaden
terminal 510 of Embodiments 2 and@3. Protruding portion 515C is bent
upward along a side surface (i.e., an exterior surface) of 5 resin package

512, in h j I terior of.resi k 512..
sur e} PRk SR or ot Co AL e AT AGod 1 o L i o

resinQHuekaudare515G of anode terminal 515, and is positioned as close to
lower surface 515G of anode terminal 515 as possible. Distance L3
Hekoreein 10 surfave 516G of cathode terminel 51 btanlsusfachd eb@tobdlytic

anode_terminal 515 is not less than 1mm, and is preferably Imm. The
copsiLiine L boAGPIB A O %%Eéatﬁﬂi’feﬁ @a&aa@‘a%%g ftirtaces
proviIIACRS haWEEFHARSs 518G QhaMhodRIRIMIALRTR UBGHONS,AS & thode

mounting surface to be mounted on a mount body. Cathode terminal 516
termimcllidd$ thick pattionibithbavpgclsufacerb 66t ahdttivhypartibie mount

516A. Thin portion 516A is thinner than thick portion 516E, and extends
bodYtrom thick portion 516E in a direction opposite to anode terminal 515.

Suitface RAEK, of thinpeitian 5164 Ppposite. iq &ﬁtgé%?ﬁ‘ rg&&@eﬁ

%12 and

portion facing capacitor elements 501 is covered with resin pac gée %%Zd .

alon@itk dogsriot expdses ot Tinctistitngtas @ awding120:stifhae 1@ e casily
mounted on the mount body. Cathode terminal 516 includes mounting

obseryshbh Besr ke eRabl HircaBRBES 16 Soklsssrelts ki sueurdadinal the

20 ung ti %a we ggf%e 516k fungtioning _asa -
o R CrSHEIEE S AP Bo ey of
soldewiffpsurfaces 515G and 516G. Mounting portion 516C extends 25 outward

to provide protruding portion 516D of cathode terminal 516

Sohid electrolytic capacitor 5103 according to Embodiment has a small
equivalent series resistance (ESR) and a small equivalent series inductance
(ESL) similarly to solid electrolytic capacitor 5101 of Embodiment 2. The
ESL of solid electrolytic capacitor 5103 of Embodiment 4 was 500pH, which

is one third of an ESL of 1500pH of conventional solid electrolytic capacitor

1100 shown in Figs. 22 to 24.

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. Fig. 9A, Fig. 9C and Fig. 9D are 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 shown 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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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
WO 38¢H/2085/104150 PCTIIJP2005/007007 26 surface) of reBiiIpaERags/ S1R)07

having a shape extending along arééxterior of resin package 512.

Mounting portion 516C of cathode terminal 516 allows solid electrolytic

facingPRABIN 1031 86RAIAINg de EMRRAIMEDE 410 havE, Il tng.yrfaces

acmgﬁpro%ided at the both ends, i.e., underganocgye tti?rrﬁ%%?é%%@n@%a%tﬁos e el

515Gerfnimaldel 6 thus 2lBWing tieiegpaditomiedbesnturted sahly taifigce 515G
maount body Protruding portions 515C and 516D extend from resin

of anpde deamunal 5 BRPRE BRlsriordintanes. Fridstverneandaeesbitds of
i il b th itar i
cath(;lcy t%é?g?fh%?% Y7 1?911(& g%@ﬁ%@#ﬁ (;gl; %ﬁ:%%%? \?1%11‘(’)"@(,? rlergl%ggfﬁ gﬁellss not less

soldered to be mounted to t ereby providi
thanchpasitandith pilRighabliabilivnof sbidedngafelideleERI¥iqRaARACHRNL may
5103 according to Embodiment has a small equivalent series resistance

causeEspyrspBtd arkaEe geRete thserielasdactaheshodq oy bivallaly tosblides

. electrolytic itor 5101 of Embadiment 2. The ESL of solid trolytig, .
thmkcfﬁééf%% @c@%@%@aﬁéﬁ %Wasqgogﬂ fiwrﬁl%ﬁ ROGHS ?ﬁir(g%? n ESt™
portiohi 500pH-ebatnrestianahselidcrlperolyicsaamacian 1400:NMAR fi%%th

22 to 24. 20 EXEMPLARY EMBODIMENT 5 Figs. 9A to 9D show solid

sidesepd dhanfip caperifor 8104 2etbromdekBiernplardEmbadiméitls ofithesite

o RS R Aol ol decholc capectorsioe i
not (RWREERSOM FirRCHANIXE RARSIHS be mounted onto a mount body.
Cathode terminal 517 includes protruding portion 517C at an end of thin
portions H517A opposite to anode terminal 515. Lower surface 517G of
cathode terminal 517 extends to an end of the surface opposite to anode
terminal 515, Thiﬁ portions 517A are provided at two sides of cathode
terminal 517 in direction D502 perpendicular to direction D501 in which
anode terminal 515 and cathode terminal 517 are arranged. 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 DH02.

In addition to advantages of solid electrolytic capacitor 5163 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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25 view seen from direction IXD of solid electrolytic capacitor 5104 shown
in Fig. 9B. The same components as those of Embodiment 4 will be
denoted by the same reference numerals, and their detailed description

WO wWilkgelaimitbed. Lower surface 5].7G of cathode terminal FATTOHPDRSIE/ 007007
surface 517F WO 2005/104150 PCI¥JP2005/007007 27 facing capacitor
elements 501 is arranged to be flush with lower surface 515G of anode

: inak; [ It I )| f d
reswtbee{HHQEE:E@é) glﬁ% '3 B@%i%@%ﬁ%%fﬁ%%esghggv %(f%&%%%%%éggf&;m%aiESL

terminal 515 as possi istance L4 between surtace

of sol@dnaleat Ay andAuitdce SHQA of @hadedemaingboda d00bESSHhiBANs one
Imm, and is preferably Imm. The distance being less than Imm may cause

third; elpanEfRbkelgd HWpsE tHeconvasdin@atrobid telesital Bi7 Maadder 1100

shovs;rr}i(fk %rtip?ZthEz aving surface 517G, and thin portions 517A. Thin
porﬁlonsggl are thinner than thick portion 517E, and are connected to
both sides of thick portion 517E. Surface 517K of cathode terminal 517
opposite 10 to surface 517F is covered with resin package 512 and does

EXENSP &408 8 EMBORINIANIDing as a mounting surface to be mounted
to a ngb thode fermipal 517 includes protruding portion .
g@%‘a?é)‘r% éﬁd%o%iﬁ PO T%&%B OdfteBPanbgs t@}rﬂ)ﬁnglcg%c_hng to
Exerh P85 WAL LG Aatheds-depninal v pends 1o anend PHBS: view
surface opposite to anode 15 terminal 515. Thin portions 517A are

of soBiebeldetrabittio siesithritholie Ergsind08]1 7 H isectid® D502 a plan view
icular to djrection D501 in,which anqde terminal 515 and cathode

per enéil . .
seen [Ei PEGOTIGR, &t E: 1S e PrBS I A G Gariiocle g
viewabéiSiprayidad Bebueen W%@H&'QI&%&H%%%HHR&%W Sﬁi!o%ai@ldfﬂig.

thick portion 517E are arranged in direction 20 D502. In anode terminal
10B.515%%thickIpagtion FESEpisgprovide betwdendpinciportiehsnbd A, Golthat thidid
polrtions 515A and thick portion 515E are
electrolytic capacitor 6101,

As shown in Fig. 11, capacitor element 601 has a flat plate shape. A
surface of anode body 602 made of valve metal, such as aluminum foil is
roughened and anodized, providing dielectric oxide layer 602A on the surface.
Resist 603 having an insulating property is provided on dielectric oxide layer
602A to divide anode body 602 into cathode portion 605 and anode portion
604. Solid electrolyte layer 606 is provided on dielectric oxide layer 602A 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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arranged in direction D502. In addition to advantages of solid electrolytic
capacitor 5103 of 25 Embodiment 4, solid electrolytic capacitor 5104 has
cathode terminal 517 easily formed, and is stably mountable to a mount
WO 2s5iy1 Solliddelectrolytic capacitor 5104 of Embodiment 5, BittiildiN2aos060d 007
electrolytic capacitor 5101 of Embd#fiment 2, has a small equivalent series
WO 2005/104150 PCT/JP2005/007007 28 resistance (ESR) and a small
ivalent, sgries inductar S he ESL of selid electrojytic . o
Pl B cints S SU0pH, Hh e Thbdarsn e&ive

capaoitdbQOpH of copueniianabsalid eidctalyitxeadppeitritAtk ehawn hEigside
22 t0 24. 5 EXEMPLARY EMBODIMENT 6 Figs. 10A to 10D show solid

ends gadrgytidec P61t 61 distet srathglicatkedeplandeimbogifent aed tined
o] ' tion. Fig. 10B is.g front vi of splid elegtrolytic capacitor
it o B Ak R P o AR AT e

fram&Ac@datiomnyiew aeeadpraditaction Xshand ssigevieyrseri ffl@facitor
direction XD of solid electrolytic capacitor 6101 shown in Fig. 10B. Fig. 11

elempng poigfetdild view of capacitor element 601 of solid electrolytic
capacitor 6101. As shown in Fig, 11, capacitor element 601 has a flat
RRET ApE AR s RS o e o R et i
thin Foakwnaus foil is Taughsprdand aredized: RIGYdINg diBIRCHIE XS tion
layer 602A on the surface. Resist 603 having an insulating property is

6 10Fprevidedoomdistetttic bride kger 6f2hiddipidsianotidMody Bo2hinportions

catho ortipn 605 and anode portion 604. Solid electrolyte layer 606._is .
Glo%wddpr PR o TEeR BbZN 61 B ARG rGrPELS dMPH in

surfac@thededRYSHH0s ags Qleaihon GIGESilVEiR8SEapacitor elements 601.
Surface 610F of anode terminal 610 including thick portion 610E and thin

portions 610A is flat. Thin portions 610A have portions surface 610F of

" anode terminal 610, and thick portion 610K has a portion of surface 610F.

Anode lead frame 608 of capacitor element unit 6101A is placed on surface
610F of anode terminal 610, and is connected to anode terminal 610 at
junctions 6108 inside thin portions 610A by laser welding.

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
imm, and.preferably 18 Imm. The distance being less than Imm 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 1s 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



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 25 608 are folded to wrap
anode portions 604 of all five capacitor elements 601, and joined unitarily
to anode portions 604 at junctions 8B by laser welding. Cathode
portions 605 of the five stacked capacitor elements 601 are WO

portiopopbAnfase PET Ir2cu8087 Cernnopladett cved ddsddpdstanr&hbt has a

609 V|a con sive acitor eleme 01 are
portiog o e T e O il S Oh L s o spetace
611F & @@}@L@@M@H&@H% awe609: mé%%mg@ﬂ%&aﬁ%mcmmg
elements 601, anode lead frame 608, and cathode lead 5 frame 609
as a muoitatiyassefable ddrbthenabavedrtannen prowtiderdgpaciohodleteent finitne 609
6101A. Anode terminal 610 has thick portion 610E at the center thereof

of Capéﬁtﬁ%l%m%wmﬁl&% Porlares oasal a6 Sddihad ﬁﬁéhf&ﬁrt% minal
611, éC))ES a(pod Gonnet t%o c%ﬂl laes Iges Of th ??m n, gjﬁggonhl%g}%gﬁggl ¢ thin

are formed in ano ermlna pI’OVI g recesses

portiofUSTECE B A5z epRagies surface 61OF facmg capacitor elements 601.
Surface 610F of anode terminal 610 including thick portion 610E and thin

ReportionskebeAGS 2ah Vg pontions 820 h aveopertins sofave 10K afapacitor

anode terminal 610, and thick portion 610E has rtion of surface 610F,
elemeni RRIE 1014 s EAEDS éPcs@p%E.%w@@mm.P%m&@s 2gn610 and

sur fac%i%é%%%} 64P% th%%d%etxeﬁgyﬂﬁl 19, %51‘36% %[g tedy t&g{%de t%&‘é% ng to
junctions 610B inside thin portions 6 OA by laser welding. Surface

Embobihentf&atbatepesininal $14 ieppediteottepartace ikl F facing

Fig. 12A 18 a plan view of substrate 613 having a hoop shape for providing
piural anode terminals 610 and cathode terminals 611. Fig. 12B is a cross
sectional view of substrate 613 at line 12B-12B shown in Fig. 12A. Substrate
613 1s made of copper alloy, and has feed holes 613A formed therein for
intermittent feeding. Plural anode terminals 610 and cathode terminals 611 are
formed consecutively in substrate 613 at predetermined intervals. Plural
capacitor element units 6101A are placed on and joined to respective ones 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 6101.

Substrate 613 having plural anode terminals 610 and cathode terminals 611
formed therein is formed by etching a metal plate. The etching provides
simultaneously 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



capacitor elements 601 is flush with surface 610G of anode terminal 610.
20 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 Imm, and preferably is 1mm. The distance being less than
1mm may cause a current leakageiacross the surfaces. Cathode terminal
611 includes thick 25 portion 611E having surface 611G, and thin portion

portiog 18 W Arpmchbhisk Brtioms ikhertnadeisior ol d1eL Robdassxibags S0nm.
. Inadirecti ite t t [ 0. Surf 611F.of cathod .
This, dRAGRSEL Db i LB LS HE GO GLFAIL AdesE resin
Thi rtio A . pQIti f 1 f cat [
packag B T ERE R hen

capaci®bininpartion, A114nonpositeda auiaaa téd 1F is covered with resin
package 612 and does not expose, thus not functioning as a mounting

Solsdihes tolpe muagaiadoo Gl GbuntdadygGatRodbdéad dranteadddv oboth anode
_ capacitor element unit 6101A is placed on surface 611F of cathode
portiotefifithané crthaddestinaciiibtoiernaad warpliiarel £at jindfoAsHp to the

. Inside thi rtion 611A by | Iding. Resi k 612 [
o T P A B TR I SR R s o
._sodhat f inal 61 ; .
nwin oA TER A0S oipamieicmpBl L avaenuls sl 5

arranPOEkRIEIEI2 i MAGRQS 6PORY sLSiRofi01didAiis-2 BIEM yiepoabBIbSHalRder to
13 having a hoop shape for providing plural anode terminals 610 and

reduccathodesterninalst®dde FignddB tisrantreds6 $6ctindat vibwdef subsiraie 6138 to a
at line 12B-12B shown in Fig. 12A. Substrate 613 is made of copper
shortegfiayosaiblpasfesd Hotselel Brofsdie thererpryithitatiiiteneradimguivalent

. Plural anode inals 610 and cathode terminals.611 are formed
series GHHEAVR i CUCERoh® CE3 2 FrRUBBIFThe T Ear VAR BIGRE (BSL). The

ESL of solid electrolytic capacitor 6101 of Embodiment 6 was 500pH, which is
about one third of an ESL of 1500pH of conventional solid electrolytic capacitor
1100 shown 1n Figs, 22 to 24.

Anode terminal 610 and cathode terminal 611 are connected with anode lead
frame 608 and cathode lead frame 609 of capacitor element unit 6101Aat
junctions 610B 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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capacitor element units 6101A are placed on and joined to respective
ones of plural anode terminals 610 and cathode terminals 611, and are
covered with resin packages 612, respectively. Anode terminals 610 and
WO Z¥rhddé tebminals 611 are then removed from substrate BATATPBIONEA® 7007
plural chip capacitors 6101. Substréte 613 having plural anode terminals
610 and cathode terminals 611 formed therein is formed by etching a
BRRLRRLE cTEIRISNG B dam AMADeAUAIL U PRITONS BN Alode
611A by removing unnecessary portions and thinning theboth sml%s o%
termanodesiEdmindlsabho dndeeatiwals ©1mibals @kl behiskaessfdifiesenregteriat
610J between thin portion 610A and thick portion 610E and thickness
and g lante s1athsERaREhin 31 portion 611A and thick portion 611E are
ined.tq be ess.t Rm. This dimension of differences 61,0J
gﬁ%ﬁ%%%%%%e%ngé f%?gllaé\l}v?r%g (r)esflnncpaaec kgggr 612 1(t%) %’Jofifw s%ﬂﬁf:i%% yOd‘9
termin4bcedsesé Yorhaad ion thirfeath fld K When apgsitanalemeptvinth ade by
6101A is accommodated. Solid electrolytic capacitor 6101 according to
pressefiBEMBient 6 allows both anode portion 604 and cathode portion 605 of

i I t 601 to be drawn to,the outside in a short djstance
L e o & R e R T atacked
and jINAREE & WilRle JWHACR HhtG 08 carode iyminabald isnarenged sovide

close to surface 610G of anode terminal 610 as possible in order to
capagggn cdamedistnecodeivhernanat teemieri Betad dcathode terminsd] 610

1 611 tq a, shortes sible,value, thereby providing the capacitor, with '
and AL RIRIITS SURReE SR R el it oot o
this #HBEEREEHESIONENS: BRirOf Qi RIGCERYHE SAPBIOMPAD 1B connected

Embodiment 6 was 500pH, which is about one third of an ESL of 1500pH
directdconvenidentdgolid dléctiohid capheitertariotstidiin in Alhss 22rtof@dther

t nal 610 and cathode ferminal 611 aje connected with anode |
aﬁngOS cHRBHRETe4d RANRBHY of taPSEtSr Siimdtoyied in

capa(,@ﬂfﬁl%i’ément unit 6101A is not necessarily five, and may be determined

ed Anode
TeAUGRal fr
to provide a predetermined capacitance.

EXEMPLARY EMBODIMENT 7

Figs. 13A to 13D show solid electrolytic capacitor 6102 according to
Exemplary Embodiment 7 of the invention. Fig. 13B is a front view of solid
electrolytic capacitor 6102. Figs. 13A, 13C, and 13D are a plan view seen
from direction XIITA, 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 mounting
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junctions 610B 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

WO HuEdisiigs6f mounting defect attributable to improper coftddt-Bag@al 5y 007
the welding spots in a mounting prgtess, thereby providing the capacitor
with a high reliability. According to Embodiment 6, anode body 602 of

surfEAPAFitenAlament §0L isivadenghig wpinum @wﬁgﬁgmn Qe L6

The anode body may be made of other valve meta as foil or a
betwsiatered hedyaif4Gntalwatbndiobismm aat@blinatidnsat themne WO of anode

2005/104150 PCT/JP2005/007007 32 Substrate 613 has the hoop shape
termppadbdfichppert A5 d:8Btdifmanogadtétnirrisratdvaddentnodie distance

- termi 1, e f r material _and may hawe another
bemi&;%gé%%% &%ﬁ%&%ﬁgﬁlﬁ%ﬁ gﬁ%d&? ?erﬁ%ﬁa%cﬁl ag}gecasﬁﬁlgeges'
Cathbdertoinais:61 & e feltdskthibe pteking. Gheria parions-raay e 1@dgnd

press forming. According to Embodiment 6, plural capacitor elements

. by pr ( aimer . :
thin giyriaee Gadked Ahdgonmedon SAddeifotbinaric Bogathidathodedeadl4E,
frame 609,10 proyvide, capagitor nt unit 6L.01A, and are then
and R 0150 A i P BPE oo pode
termit@ Btauciuredgatingtedro dhafioh his-ambogimant $RRies o8 surface
capacitor elements 601 may be connected directly to anode terminal 610

facingrppaitaicclemangb S0 Friocens duvcHdr resdngeaticnEs 6.1 Phendudobernot

of capacitor elements 601 provided in capacitog element unit 6101A is no
e300 TR e SLPHAY G B RIRGA A vl WprEaUEio g ce

mouABAERANGEA ik EMPLARYE MBORIERT £ 5881340430 81aw sRlighe
electrolytic capacitor 6102 according to
end of thin portion 614A opposite to anode terminal 610. Mounting portion

614C has lower surface 614L functioning as a mounting surface when the
capacitor 1s mounted. Surface 614L is flush with surfaces 610G and 614G,

Mounting portion 614C of cathode terminal 614 allows solid electrolytic
capacitor 6102 according to Embodiment 7 to have the mounting surfaces
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
18 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 electrolytic capacitor 6103 according to

Exemplary Embodiment 8 of this invention. Fig. 14B is a front view of solid
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Exemplary Embodiment 7 of the invention. Fig. 13B is a front view of solid
20 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
WO {86/ 1dwpSeen from direction XIIID of solid electrolytic cAPS&EitaBVSH07007
shown in Fig. 13B. The same compénents as those of Embodiment 6 will
be denoted by the same reference numerals, and their detailed |
ele_c@@&?ﬁ@t%%iltgﬁ ApamitiedLqwar Si%acgr?&zlﬁﬁfff%th 845 N0R ceen
614 is arranged to be flush with anode terminal 610, and is positioned as
fromcldsetadonBl EArfacd 6106 of ianosetefrinal 6k @asopo3divie, Suwdaeeside
. 610G functions as a mounting WO 2005/104150 PCT/JP2005/007007 33
vViewsseEn dreih & RS Wl re B s estr ddacanig 95 £A 0Diskaes in
. et f rmiral 614 and surface 610G of
it S S s N R R
by ttistaneee beifig-tess thambvralg)ay sdushaiC e ntleakaga:Agash tReill be
surfaces. 5 Cathode terminal 614 includes thick portion 614E having
omitgegkace 614G, and thin portion 614A. Thin portion 614A is thinner than

thick portion.614 d extends,from thick ion 614E jn a direction
O A R IR R e T Sirees 6151

facin@ppepieiton sluieeatdasing tapasieelemets 604dn GoMa B Wih Ko ce
ackage 612 and does not 10 expose, thus not functioning as a mounting
Glocgeffa@@@@ bermauntdtl Bnand mparithoosd @athlsde terhnimal 614 factudeeG

' [ 14C at f thi ' 14A opposite to gno
of a0 Bt S RS Db hedce ST AT HAGR rirly of

cathédeatMQBINY SI5fageivheribe CARBCHPrinsarutesh iR 6L4hdS toss
flush with surfaces 610G and 614G. 15 Mounting portion 614C of cathode

thantdminai 84 alenis soily elsetrolytitheapatitor6 bo2racborslitiato 1mm may

iment 7 to have the mounting surfac ) )
causc‘eE g Qggllrenntnlteaﬂage across the surfaces. %ﬁathode terminal 615 includes

thick portibn 615E having surface 615G, and thin portions 615A. Thin
portions 615A are thinner than thick portion 615E, and are connected to both
sides of thick portion 615E. Surface 615K of cathode terminal 615 opposite
to surface 615F 1s covered with resin package 612 and does not expose, thus
not functioning as a mounting surface to be mounted onto 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 5615F facing anode
terminal 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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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
WO 2o0ali @018quivalent series resistance (ESR) and a smalliequivaigmsenesor
inductance (ESL), similarly to solid3électrolytic capacitor 6101 of
Embodiment 7. The ESL of solid electrolytic capacitor 6102 of
Embaodi t 7 was.500pH, which ,is one third of an ESL of 1500pH of .
s R R S St T R Do sty
in a EXEMBBARY EMBODIMENT 8 Figs. 14A to 14D show solid electrolytic
capacitor 6103 according to Exemplary Embodiment 8 of this invention.
Flg. anBde serorrdbi ol sdlidhmooos/600150:rQTIRAeG5IE0RGET B4in

electrolytic capacitor 6103. Fi 4A, 14C, and 14D are a plan view seen
port g OGS0 A PBBIGRT N S T it s 2slgeeed
in diviewssandem direction XIVD of solid electrolytic capacitor 6103 shown in

Fig. 14B. The same components as those of Embodiment 6 will be

demotetistinpthesaeaefegaceofiumeidlse Brththgii detaifecdescridtitih of

wi|l be omjtted, Lower surface 615G of cathode terminal 615 opposite to
b EReab 5reqHCh i CABRB O SRPAGHST01 1S ARSHRE (e At cahina

615 LAWALHHRACT. OO LTANPREJEIMiNal 640: A0K i, RPsllionRd R plose to
lower surface 610G 10 of anode terminal 610 as possible. Distarice L7 of
betlideretenfacky Gt5Gaphacathrodgiesmifal Bithadihsesfack 6AAS of small

.anode terminal 610 is not less _than 1mm, and is preferably Imm. The
eqm‘é%%ﬂké%@ﬁ@f?@é%tﬁ%&ﬁ apdoauaabarenalenagering dadudance

(ST SRR fRI0 o P INRR AL RN Elydles M P U A BEARARY 6. The
surface 615G, and thin portions 615A. Thin
ESL of solid electrolytic capacitor 6103 of Embodiment 8 was 500pH, which

is one third of an ESL of 1500pH of conventional solid electrolytic capacitor
1100 shown in Figs. 22 to 24.

EXEMPLARY EMBODIMENT 9

Figs. 15A to 15D show solid electrolytic capacitor 6104 according to
Exemplary Embodiment 9 of the invention. Fig. 15B is a front view of solid
electrolytic capacitor 6104. 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 direcﬁon 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
616E, 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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15 portions 615A are thinner than thick portion 615E, and are connected

to both sides of thick portion 615E. Surface 615K of cathode terminal 615

opposite to surface 615F is covered with resin package 612 and does not
WO 2)¥dose4thils not functioning as a mounting surface to bé GiIAIRRED6/t07a07

mount body. Lower surface 615G #f cathode terminal 615 extends to an

end thereof 20 opposite to anode terminal 610, and thin portions 615A are

| : : . inal- 615 in direction D : i
S o e o S N TS0 R ghin

portitermieb AlS dletarrdhgadpoTtickpeninn BASE isopravidesrheivmaen thigF of
portions 615A so that thin portions 615A and thick portion 615E are
ancdg tsrgEaN GitbctirdDdock ZprHRR F3fBriersE Brettned mifasel 616F.

Anod%afeg r??%??g% fgf%‘lé%%g ((j)% é?émg]n l %]ﬁotaggdi% Pi{igqig.ge é’]élesurface

exten |ng om portion toward a direction"opposi 0 ano

616 Ftesiingd &d Osdrartion 661SEhas awiditnsaranes thanithatehRedios 16 at
5615E. That is, thick portion 615E and WO 2005/104150

Junctpers) §9 SbbBrevio b BB e GhbE Hdatening ki remobntifiees did of
are arranged stantially in a "T" shape. In anode termjnal 610, thick
anodd O S S bt ool eROK AR sepo
protroRAATEhiRickRaltign &HYs BeATIDELE R I8 ANGCHIRREAR: I Ao e

to advantages of solid electrolytic capacitor 6102 of Embodiment 7, solid
surfagfestlotytit tapaniesii®r08 mclutéedathiode omnab6ls eashyas a wiring

b Oinanufactured, and is stably mountable to a mount body. Solid electrolytic
oar Capacitor 6103 of Embodiment 8 has a small 10 equivalent series

'eaistance (F8R) At Roadal SRl AEHSS AL EIARGEEAESE) SiMialy «
to solid electrolytic capacitor 6101 of Embodiment 6. The ESL of solid
capa@lsetrolytitesdp a8itdri6 103 wigarbadimefiti8lwas t308pHanhi6h6 G of anode
terminal 616. Surface 617G of cathode terminal 617 is positioned as close to
surface 616G of anode terminal 616 as possible. Distance L8 between
surface 617G of cathode terminal 617 and surface 616G of anode terminal
616 is not less than Imm, and preferably is Imm. The distance being less
than Imm 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 617K 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

placed on surface 617F of cathode terminal 617, and is connected to cathode
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is one third of an ESL of 1500pH of conventional solid electrolytic _
capacitor 1100 shown in Figs. 22 to 24. 15 EXEMPLARY EMBODIMENT
9 Figs. 15A to 15D show solid electrolytic capacitor 6104 according to

WO 28RemprEf'Embodiment 9 of the invention. Fig. 15B is a fRSITAIRM 66 S0lih07
electrolytic capacitor 6104. Figs. 194, 15C, and 15D are a plan view seen
20 from direction XVA, a bottom view seen from direction XVC, and a side

termeﬁW eeen from,disgstion f%\éDlﬁfsﬁ?é' i %ngiyﬁsn qy %ng%%ho e

Fig. 15B. The same components as those Embo |ment

Lowedenntéachy6 e sémetefeiagcesnumesalstiand dhefhdetalled iieskriptiofinal
will be omltted Anode terminal 616 has thick portion 616E at the center
617 grdratant 25 Hin %Bﬁﬁfor&oeﬁleﬂ ﬁﬂfﬁ%oh?cﬁﬁ%%ﬂ@%&h?ﬁféﬁﬁénﬁﬂc

protr$h (ﬁ%% %f&pm an %rfﬁndeﬁﬁ)a%tibé) Elhr S Of 1'(% %T;} neg e6nllzds S0

ortions e termin y pI’OVI

that mfeesae@z@gattmnsymea@é@@mp@@gﬁlt@ﬁm@g@ éiﬁﬁxfﬁam&@@@qﬁ@m
elements 601. WO 2005/104150 PCT/JP2005/007007 36 Surface 616F :

perpenditadendamhise eennbltfihgnhickigbrioird e6@unintird Pordodsatbade
terml%gf“ﬁ]:r §ortlons 616A have portions of surface 616F of anode
ermina F Rt ‘portion 616E has a portion of surface 616F.

Anededeatkiiang §08 i camagiton clemenhunit 64 01A %ﬁ%ﬁﬁ&é‘ portions

surface 5 616F of anode terminal 616, and is connected to anode terminal
617069&6 mthmldi@l@m@n@laeatﬂmmddsﬁfﬂkw tasbe vealslilyy 0B sefacele

from ] G of r%)lde terminal %J(ﬁ% xIen g utw rdt eprowde ;grotrud:;i‘l]grfxc nt
gortd SRR oM rdgis PACREHe612° SHHUEEBEEE flHfeaBAY

body,ﬂ;ﬁ&@ﬁ%tﬁkiﬂ?ﬁé VHRERLTNE ARRAFHOR b MEWTEA AR BrUsIabAdy,
such as a wiring 10 board.

EXEMPLARY EMBODIMENT 10

Figs. 16A to 16D show solid electrolytic capacitor 6105 according to
Exemplary Embodiment 10 of this invention. Fig. 16B is a front view of
solid electrolytic capacitor 6105. Figs. 164, 16C, and 16D are a plan view
seen from direction XVIA, a bottom view seen from direction XVIC, and a
side view seen from direction XVID of solid electrolytic capacitor 6105 shown
in Fig. 16B. The same 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 1s not less than Imm, and preferably is Imm. The distance being less
than Imm 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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Surface 617G of cathode terminal 617 opposite to surface 617F facing

capacitor elements 601 is arranged to be flush with surface 616G of

anode terminal 616. Surface 617G of cathode terminal 617 is positioned
WO 2¥efdsd t60surface 616G of anode terminal 616 as possiBIETBRIANGO0LB007

between 15 surface 617G of cathod8 terminal 617 and surface 616G of

anode terminal 616 is not less than 1mm, and preferably is 1mm. The

istanc ing: m a - currentleak ross. the .
B G Al 1T B T S R Brion
618 B uifade § 154G famnd #1i8Gpartdn itk Ap Ais ROBHGAS 1 i is: thigRes than s A is
. thick portion 617E, and 20 extends from thick portion 617E in a direction
thinpey, ﬁét%ﬁ%d@f@iﬁﬂn@l%@%%@@?g@%éﬁﬁéh@@?ﬁﬁ@aﬁéﬁﬁ ina

ol ing thi ortio and: thin.portion 617A t..Thin portjon
dire e B ) B SRR G DR o180
oppoBigian 6l dnfasa perign afpsuifaceddiffontsrase &l (kveb tINyRRIGR sin

617A opposite to surface 617F of 25 thin portion 617A is covered with
pack?@.ﬁrﬁégﬁaéeiew RPldeFdes hdthalkpbet fuhatipptfarstionimpasiag surface

mounting surface arfan to be unted on th ount body. hod
arraﬁlé(%agi fégnag BYS ¢ 85[p0argi or eﬁleonlwiéﬂ%t Uiits1 %gg%fgg@gﬁéﬁﬁegcﬁldes

prot:ieiih ofiratiededesningl 6h7.a0diE GoRNSERYIR CARRISWRite to anode
2005/104150 PCT/JP2005/007007 37 terminal 617 at junctions 617B

termimsidi 6 1in pBrosruehna byrser sl dlinya s ower surfdaecod V81.flmotitnimn g

asam rface of cathode terminal 617 extend thick

unting s so tha .
as a2 J&y %Iﬁ%éﬂgE%lggaﬁ?oﬁy Hg BrtisHAETRE fr&?ﬁ&ﬁ@%onér’é’é%ﬁcﬁa@l%e 18
flush612ithhakisrbick BaBion SAdEergends sn,prinal tiedhickpottiRRing as a

protrudes from resin package 612 in direction D604 perpendicular to
mourkitectioniBe3dh sahlatraredeiemifaBed s endcatiivder deritizh 6 27 threde

term BT FiR OB BT Pt AR o tng i dosin package
612. Thick portion 618E having surface 618G extends to provide protruding
portion 618D protruding from resin package 612.

Solid electrolytic capacitor 6105 of Embodiment 10, protruding portion
616C of anode terminal 616 and protruding portions 618C and 618D of
cathode terminal 618 allow solder fillets to be easily 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. 17A, 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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617C of cathode terminal 617 allows solder fillets to be easily observable
10 from above when capacitor 6104 is soldered to be mounting to the
mount body, thereby providing the capacitor with a high reliability of

WO H818eridd 5SEEXEMPLARY EMBODIMENT 10 Figs. 16A toRGD-BMs6nao0?
electrolytic capacitor 6105 accordifd to 15 Exemplary Embodiment 10 of
this invention. Fig. 16B is a front view of solid electrolytic capacitor 6105.

denoﬁiﬂsb}%e1@5}’1@%%@Ql@é%m@?a\ike,vﬁrg?%ﬂé!i?r&eqié?ﬁt@ ﬁgr%%?ﬁt?on will

bottom view seen from direction XVIC, and a side view seen
be omditgetion XVID of solid electrolytic capacitor 6105 shown in Fig. 16B. The
same compgnents as those of Embodiment 9 will be 20 denoted by the

Shifif°refRHENES MIMErAS cahbaseir dariied GdstApRORIItLE Bitigeds19F
facintOWES FHIIRCS RAREHA! SRfiofe SRMNAIOIE RTANGELIBPadNER Wiace

[dbwer surface 616G of anode termin and is positioned as o)

6160afensudtone Gl 66l oflB)edritarpina L s pessieles iwanctikBice 616G
between 25 surface 618G of cathode terminal 618 and surface 616G of

of aré}ﬁ?déetw@ah M5 75 mestilds- thdtstancand i dietatsy s wmrfacen19G of
cathgd%t%@%?npgeéqgéfé%f%}gg#ﬁ%Img).(é:&ugf a?n%'#féepérlle ak%qe%%%r(igéégg than

11
surfaces. Surface ons as a mounting sur?ace w

ImmGapaLess:mplnied aio a Mewai WA 20881140 than 1mm may cause
PCT/JP2005/007007 38 body, such as a wiring board. Cathode terminal

a cugngihcloaksgsicRpeiort el smary suffandases@l6hd thingarien as a
618A. Th'in orti%n 6 %@ 5 thinper.than thictkeﬁortion 618E rﬁn%‘gxtenﬂs

O R B tOR B BB AP i oh B L 0 h SN ﬁ‘m 618 .as a

wirinpUHageb18Hehita RetAMA1 %415 eRBRSIEIQ Risk rasa %I 58PaCiAhy
elements 601 is covered with resin package 612 and does not expose,

surfagu§ Hofumed dhing ey ionsuntihy. sulfhte rarshigedtitPeanothted@nthan

. : inal 618 inclugdes, . .
thlcktl‘}})eo@%%m@q%ﬁ gr? haolgee (E%Elr?llen(%e% to %ot sides of thick portion 619E.

Surfaces 619K of thin portions 619A of cathode terminal 619 opposite to
surface 619F is covered with resin package 612 and does not expose, thﬁs not
functioning as a mounting surface arranged to be mounted to the mount body.
Lower surface 619G of cathode terminal 619 extends to an end thereof
opposite to anode terminal 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 1s, 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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protruding portion 618D at an end of thin portion 618A opposite to anode

terminal 616. Protruding portion 618D has lower surface 618L functioning

10 as a mounting surface when the capacitor is mounted. Surface 618L is
WO Hush WA gurfaces 616G and 618G. Surface 618G functi®ingi&s@os/007007

mounting surface of cathode termir&l 618 extends outward, so that

cathode terminal 618 has protruding portions 618C protruding from resin

R 8I3a %ﬁ; I 'k portion 618E having surface 618G extends to provide
armpgotrﬂglgrflS IJ%lrli;lon 618D protruding from resin package 612. Solid

elegitelyiit ganaciion 6100l fmbadiraenti h0.1 ot udia g Portiem: L6 Gbns
anode terminal 616 and protruding portions 618C and 618D of cathode

619Gepnthdt BA8 afovnrnstsr fifem o eCdisintlotvse rvalslerfromhead oive baharsily

capaciter 6105 is soldered to be mo to the,mount bpdy, thereby 20
obse R B B S R e ey the
moukigsedyAerthl showEelid @E@Wb@iﬁ%ﬁ%ﬁitﬁfs@l@@rﬁqurding to

Exemplary Embodiment 11 of this invention. Fig. 17B is a front view of 25

solid electrolytic capacitor 6106. Figs. 17A, 17C, and 17D are a plan view

fr irec ttom view seen from direction XVIIC, and a
EXE@%%WS%@%&%@EQVHD of solid electrolytic capaci'tor 6106 '
stawn ingig,eL {BDTIRSRMBKANMPONSHisAs thase-alErehediment ikl o
be WO 2005/104150 PCT/JP2005/007007 39 denoted by the same

Exerrgfmrendémboderatg)tadd théithistaited desoriptiBiewill Beisnittedntavier of

.. .surface 619G of cathode, terminal 619 opposite to surface 619F facing
solid S5 27 M FRAEIS0% 1 Do oo DA L Gr OIS cE AT g

. seen F@ROGRLEBINENGHG AaNPs ROAIIORSI @3 6l ‘If?&ﬁ%%@ﬁéﬂrﬁ@@?}tgé?o%n%f a

anode terminal 616 as possible. Distance L10 between surface 61
side view seen from direction XVIIID of solid electrolytic capactitor 6107

shown in Fig. 18B. The same components as those of embodiment 9 will be
denoted by the same reference numerals, and their detailed description will
be omitted.

Anode terminal 620 has thick portion 620E at the center thereof and
thin portions 620A. Thin portions 620A are thinner than thick portion
620E, and are provided at both sides of thick portion 620E. Surface 620F of
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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cathode terminal 619 and surface 616G of anode terminal 616 is less than
Imm, and preferably is Imm. The distance being less than Imm may cause
a current leakage across the surfaces. Surface 616G functions as a 10

WO 2n6oting Surface when the capacitor is mounted to a moBOXBOHZOSHED 7007
as a wiring board. Cathode terminalt619 includes thick portion 619E
having surface 619G, and thin portions 619A. Thin portions 619A are
thinner th ick.-portion,619E, and onnected tp both.side ick .
por {0%081%‘%1- é%fgi%g%oélleg of thin 1(;)‘or ?oﬁg%(l%e}&eo cgl’hro%(éeté%rgnsi%hafacmg

capabit9:0pRAsIER t9 &b BUKaGce HA9EdIS 6B RANIth TasIBRIEKaTRBLL dNdnode
does not expose, thus not functioning as a mounting surface arranged to

termpaahdifited trthedeoteripoag] L8Wenslitfice 6198 obetithodedekmimating
619 dst end thereof ositg,to anode.terminal 616, and thin

ST 18t BlORIGH i 624 Side0 o HRTGHE el G EGes than

thicldifRFURMDESSependicylarde dirsrtiam 20 iwvhishrangde, teEmipahn

616 and cathode terminal 619 are arranged. That is, thick portion 619E
oppoaid ldwersuttade 819G fufigtionifmgratee nt@lidtingf scafacelef athodal 621

. termingl 619 are arranged substantjally in a "T", as sown in Fig. 17C.
inclifFR FBHbHETOET ARG GEr LU EIOE HoNenig e thein portion

621 AMAUING SHEReE oh caode 1¢raYRal RO ALHERAR 2PHWAL I RIOYITR:on
protruding portions 619C and 619D protruding from resin package 612.

621EThatisy thickiporidrs6ifedntRitEs ptetthdiby e dire ntd BO@nd 6apBkitor
which extend. in di&eb%ions D605 %nd D606 perpendicular to direction

elempghrmt (LIS RIE IR BT8GR ddtIdatdnAmiprranabarb and is
connggt%_%l/ ch%:lﬁﬁdﬁ(e\'-{élpnﬁqgﬁ/ QQZQ&?%u‘}Rt%ﬁ%r@flerﬁ%}agt%lﬂ' o E@lA

portion 616C of anode terminal 616 and protruding portions 619C an
by 1636D ofchthogle teffhindd 619 :allows édider liletidg bleeasilyswliser/abliel G
from above when capacitor 6106 is soldered to be mounting to the )
functioning as a mounting surface of cathode terminal 621 extends to outside
of resin package 512 to provide protruding portions 621C. Protruding
portions 621C 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.

Protruding portion 620C of anode terminal 620 and protruding portions

-6210 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. 18K is 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 electrolytic 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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5 mount body, thereby providing a high reliability of soldering.

EXEMPLARY EMBODIMENT 12 Figs. 18A to 18D show solid electrolytic

capacitor 6107 according to Exemplary Embodiment 12 of this invention.
WO Fig518818@ front view of 10 solid electrolytic capacitor GROT . Fgs0s8M;7007

18C, and 18D are a plan view seerdffom direction XVIIIA, a bottom view

seen from direction XVIIIC, and a side view seen from direction XVIIID of

" ' ' i iR Fig. 18B. The same ..
B RS 00 N B AR TR0 g o e

s smedleserce nhmeralsieaditheiitdelalech deseription will 15 be omitted.
Anode terminal 620 has thick portion 620E at the center thereof and thin

portions 620A. Thin portions 620A are thinner than thick portion 620E,
EXEM‘? Aﬁﬁ(ﬁ/ﬂ ﬂﬁt ﬁig%of thick portion 620E. Surface 620F of
§ 620 1ncluding

anode termina ick portion 620E and thin portions 620A is

2pifiat. THIN porlions 6204 RaV PAdiapsIptRUERE8 £RAF Ol @ ording to
terminal 620, and thick portion 620E has a portion of surface 620F.

Exemplsge |&gubhdimesdslor ehphotoneientent.uni g1 019Bsiplacétoh view of
. ssurface 620F of anode inal. 620, is nected to.anode terminal
S‘)hda%%trﬂﬁcﬁoﬁ% %rir%ggg‘thi “p‘%rtiiﬁ‘gﬁ%%%b%i&%@eﬁ%g’% Blithyaew

seen 620 ofianagierexmingl 25R20.eXtending AHWREGPIRYIAGS R Okging,, 1 4 o
portion 620C protruding from resin package 612. Protruding portion 620C

side Wo@ricepasatineca il &I Xade il checeratyidc sarfaceoof6e8B shown
i FECIHE SoshD s e expane dngan cerr o s
denof@dBge kerming @%&9@9@@%@%@9@@@%ﬁé%@&ﬁ@@@ﬁ&@é@%@t&iu

601 is arranged to be flush with surface 620G of anode terminal 620.
be onmisthdde terminal 621 includes thick portion 621E having

Surface 622G of cathode terminal 622 opposite to surface 622F facing
capacitor elements 601 is arranged to be flush with surface 620G of anode
terminal 620. Cathode terminal 622 includes thick portion 622E having
surface 622G, and thin portion 622A. Thin portion 622A is thinner than
thick portion 622E, and extends from thick portion 622E in a direction
opposite to anode terminal 620. Surface 622F of cathode terminal 622
including thick portion 622F and thin portion 622A is flat. Thin portion
622A has a portion of surface 622F of cathode terminal 622, and thick portion
622E 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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surface 621G, and thin portion 621A. Thin portion 621A is thinner than 5
thick portion 621E, and extends from thick portion 621E in a direction
opposite to anode terminal 620. Surface 621F of cathode terminal 621
WO 3RefRidint Bitick portion 621E and thin portion 621A is flat. FRIFHBHOA/007007
621A ahs a portion of surface 621F6f cathode terminal 621, and thick
portion 621E has a portion of surface 621F. Cathode lead frame 609 of
agitor 10 upit.61 igpjac r E of ode
D20 o e caneeten 1o At ag i 21 e B2 07D
haviinsidexthin porfiore 68221.bjuiaseiowaldings Thiekqoitiop62dEhaviathen the
lower surface 621G functioning as a mounting surface of cathode
capagiiinarBoHadnad 1o ditdiae Berbwn padldgeBrpliolipavisesin package
612 OO NS Balon SR P oL RIS A AT PO Bltace
along side surfaces (exterior surfaces) of resin packagegi , S0 asto
6221 havdishapes dxteacing-al @ an exteréuat resoppehage §d2tion 622D is
Protruding portion 620C of anode terminal 620 and protruding portions
bent g alepadhermitasszirgnsthsordenitsr frressily vhtorvaskage

20 from above when capacitoy.6107% is sqldered to .be mounted to a mo
612 B 2 Ao EHS T Al p asiasnrg, b 12

Hig. 48Eds slqaisneaiive vawiebano10s sAlidelemohic £apaciior f2ing
according to Embodiment 12. Solid electrolytic capacitor 6207 includes

portipasilficki garedo Adaving s hpadiffertnidios teatoirediA2G and 622D
ckage 612 of solid,electrolytic acitor 6107,,while other compongent,
o e R T TR Rl ol P S TR e Trom

abovEeaassescp4BitantabaG inwhieh RIotUdInLRANIEPH20G 1 3RRARt body,
terminal 620 and protruding portions 621C of cathode terminal 621 are

thereboshisnadivgOhzoos 204 D50-RGTAIRPRIOSHBIIOUTY 47 selpedingly. This
%rilrjr%tﬂirﬁglIé%)ws?of%iglgﬁcrgf)%}icc 525355%856 0077t%1?(?v\é% m Fig. 18E, resin

package 612 may have recesses provided therein in which protruding

portions 620C, 622C, and 622D extended from the exterior of resin package

612 are positioned, thereby allowing the capacitor to have a small size.

EXEMPLARY EMBODIMENT 14

Figs. 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 XXC, and a side
view seen from direction XXD of solid electrolytic capacitor 6109 shown in
Fig. 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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s small size without increasing its dimensions. EXEMPLARY

EMBODIMENT 13 5 Figs. 19A to 19D show solid electrolytic capacitor

6108 according to Exemplary Embodiment 13 of this invention. Fig. 19B
WO 2402481 ¥ibw of solid electrolytic capacitor 6108. Figs. ISATAGEONA0T007

19D are a plan view seen from dirdétion XIXA, a bottom view seen from

direction XIXC, and a side view seen from direction XIXD of solid

surfaledttaiyiic.eapacitor €108 shpwndo in kg 138, Hhe S8e CRmPORERSs a

as those of Embodiment 12 will be denoted by the same reference
mowrumerais;facel theindgediled descriptionadilobomitteduBultfady 632G ofs a

. . cathode termingl 622 opposite to.surface 622F facing capacitor elements
Wil ??f‘%’anrg@(ﬁ 8%‘5? With Sarfalicstes o@ﬁbd@o’i@%rm grving

Surfagé‘t(ﬁ@g@r,t%m RaLR Hg&q@e@i@}gk p@ﬁ&?f‘ f Eﬂgﬁﬂgﬁgﬁ@%ﬁ&ﬁ?& than
and thin portion 622A. Thin portion 622A is thinner than thick portion

thick6paiiandasiends ttomdhickpectioh 6226th aidieectibnhapppsiteitan 623E.
anode termjnal 620. Surface 622F of cathode terminal 622 including thick

Surfage g Etreathrdintpomisinb 8228 innbidynnthickorrsb ep SR Hasad thin

. i f inal 622, and thick portion 6
pomQHEt'@QaOA %lrﬁ?&e 634F5,0 B“g@%ﬁﬁ @g}&fgﬁ%%aﬁlgeﬁég .‘Isg fg é)églc%%? %%%F of

has a portion of surface 622F. Cathode lead fr

cathoelernantimil 628 Avisdotadell poisisiac2 8R2k-6f gathededarminalf22623
and is connected to cathode terminal 622 at junctions 622B inside thin

Lowegottgiase2 A2 Bl e cadianty. trRRkE A6 2XteRainty IoweradTabereof
oppodife ‘E’ozélf&a‘&é!e%%g%ﬁ B0 %%ﬁ‘?gi%ﬁﬁ%%?&%‘%g’%g %effﬁrg;')@%'v?&%d at two

extends outsi resin package provi ofru portions

sides622€a Rt aing RRIIGPS 622 i asethant IIHORIPRIONYISIIE UGBS ection
(exterior surfaces) of resin package 612, so as to have shapes extending

D60 71801y s leapade demsmpl 6 20 osyd ontbodCcromoab Ay 007 aganged.
That 1s, thick portion 623E and lower surface 623G functioning as a

mounting surface of cathode terminal 623 are arranged substantially in a “T”
shape, as shown in ]::“ig. 20C. Thick portion 623K having lower surface 623G
functioning as the mounting surface of cathode terminal 623 extends
outward to provide protruding portions 623C and 623D protruding from
resin package 612. That is, thick portion 623FE includes protruding portions
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, o0 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 623C 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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package 612. Cathode terminal 622 includes protruding portion 622D
having lower surface 622L functioning as a mounting surface when the
capacitor is mounted. Protruding portion 622D extends from resin
WO paekage1®12 at an end of thin portion 622A opposite to anOdeIFEIOUREK) 7007
620. Surface 5 622L is flush with sdffaces 620G and 622G. Protruding
portion 622D is bent upward along the side surfaces (the exterior
syrfac fresi A to ha e extending g .
Rl R AR R e RS
packEmbasiiment 3, protsuding spoktign 6206 Of anadederminghfd® andtruding
protruding portions 622C and 622D 10 of cathode terminal 622 allows -
portisgePiiibts B ety ob38N abrEtraitgb Ve Wheestapaoitbnee0§1e are
. soldered to be mqunted tg the mount bo thereby proyiding the
pOSItégxﬁgcc{itgp valbgg '??lg W}%}%%l I ycg &6 81fir%1|%l.h i aggql%itémfgelectrolytic
capacitor 6207 shown in Fig. 18E, resin package 612 may have recesses
provided therein in which protruding 15 portions 620C, 622C, and 622D
EXEdknd&ariaM Bteleldhdr bifesin package 612 are positioned, thereby
win e capagcitor to have a small size. EXEMPLLARY EMBODIMENT
14 Bigs” 5080 ghow s%%ﬁ ni& B%Xtégp‘?(ﬁl%?%‘i’bé’ Ltlordrngdone to
ExerdB1Rxe iRy EMPANIMSrlehef hisdneston Fig- 298 inafraniiewef of
solid electrolytic capacitor 6109. Figs. 20A, 20C, and 20D are a plan view
solidselentirolntatircatanixOsg blBottdiesieRilfe e fthnadite2libn X @, phthaview

de view seen f irectjon XXD of solid elegtrolytic capacitor 6109
soon 38 (9GO BoB Hie AL BB HES: THOEb SPEREBURRELgnd &

side VDR ASNPIEH 25 b5, SRR SleLB NP LAIALS; BB AR o

description will be omitted. Lower surface 623G 0f cathode termina
in Foppdiite tolllppensuefatenpdBEiscing clpatitafelbmboi60his14 will be

deno?é%%et gos%emf(lau%Qfg\géglc?awxﬂl\éveorazlgf) gg—c? ?:ljig?r%%ge{gli(zioggggi;%gog will
be omitted.

Lower surface 624G of cathode terminal 624 opposite to upper surface
624F facing capacitor elements 601 is arranged to be flush with lower
surface 620G of anode terminal 620. Lower surface 620G functions as a
mounting surface arranged to be mounted onto a mou.nt body, such as a
wiring board. Cathode terminal 624 includes with thick portion 624E
having surface 624G, and thin portions 624A. Thin portions 624A are
thinner than thick portion 624E, 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 624E and thin portions 624A is flat. Thin portions 6244 have
portions of surface 624F of cathode terminal 624, and thick portion 624F has
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44 surface 620G of anode terminal 620. Lower surface 620G functions as

a mounting surface arranged to be mounted onto a mount body, such as

a wiring board. Cathode terminal 623 includes thick portion 623E having
WO HiiHaket623G, and thin portions 623A. Thin portions 623& @& tREEr 8H&A07

5 thick portion 623E, and are conné€ted to both sides of thick portion

623E. Surface 623F of cathode terminal 623 including thick portion 623E
a poRRG N REMIERSEZAA isiflat T B'&%W%@ﬁ%bmég RRptians gk surface

623F of cathode terminal 623, and thick portion 623E has a portion of
funceurface 623Fhé owmensiitiace 6436 of chthadhddeminahbRexEntsdetands

end thereof 10 opposite to anode terminal 620, and thin portions 623A are
outwakslifeHTAVENG RYAES RSS! e A kP sorpiT ket dromBagsin package

per: icylar 0. direction: D607 i e terminal.620 and, cath
e L W L e 2
proti6@Becfuftetioningias paslountinglsurfacdeteathedbtrmingal 62ha/8 anode

arranged substantially in a "T" 15 shape, as shown in Fig. 20C. Thick
termid 66 29 Kathsilverand &2dmE Furrnsathg as the mounting

rfac ’é-cath de terminal 623 extends, outward o provide protrud;
S S0 P T PR e SRR W o
Embp@itiem 623E 400l desderolkusine padiens 628G MR 3RPiiieh §XteMtides
in directions D607 and D608 perpendicular to 20 direction D607 in which
Cath%a@wm&%émaﬁdxﬂméémm,m%@ﬁawaﬁdm,cmummbe
StablProtg%g{&gDPorgéo%lse?r%%% x?tnl(ajo 2§D are bent upward along side surfac_es
exterior surfaces) of resin pac gge 612, so as to have shapes extending
along an exterior of resin package 612. In solid electrolytic capacitor 6109
of Embodiment 14, protruding 25 portion 620C of anode terminal 620 and

protruding portiond B28dEHAI6d 3 PdtlckihobBéli€lfinal 623 allow solder -
fillets,tq be easily observable frgm above when capacitor 6109 is
s N T B e Gh et scries inductance,

and is stably mountable to a mount body.



providing the capacitor with a high reliability of soldering. WO
2005/104150 PCT/JP2005/007007 45 Similarly to solid electrolytic
capacitor 6207 shown in Fig. 18E, resin. package 612 may have
recesses provided therein in which grotruding portions 620C, 623C, and
623D extending from resin packag% 612 are positioned, thereby allowing
CLAIMYBe capacitor to have a small size. 5 EXEMPLARY EMBODIMENT 15
. Figs. 21A to 21D show solid electrolytic capacitor 6110 according to

1. Exeip acEalbeitingi dboefdhisinugnion. Fig. 21B is a front view of
solid electrolytic capacitor 6110. Figs. 21A, 21C, and 21D are a plan view

4 Osgeentimelditentiono{Mddng bottom view seen from direction XXIC, and

a side view seen from direction XXID of sqlid electrolytic capacitor 6110
showrgangde hipdyaadene saltsomeial hatrsgactamahsurianm 14

ill be d d by th f Is, apd thei il
ey SRS R A e
624 ORpOS o AP SUIR . GPAR AN, G8PAC AL MBS O Siclecnric

arranged to be flush with lower surface anode terminal 620.

oxide 14PMYERBYFRER:040GunstidRsaHde ModptngUHaaranteeidPaayer into
mounted onto a mount body, such as a wiring board. Cathode terminal

a cathoi@piodiicdesndthnhigiodertiortBAUE 20 having surface 624G, and thin
portions 624A. Thin portions 624A are thinner than thick portion 624E
and ard sohAclaaiplBRHaTesmadsaf EartustE BolBw Brprdsed on the

.- 624G of cathode teyminal 624 extends to an end thereof opposite to
dlele&ﬁﬁﬁ&é’%ﬁﬁi f 83%5%‘#8 ?ﬁﬁmﬁ&’tigﬂ%%%A are provided at two sides of

cathode fsail 62411 dperion R530.25 RETBRMINAL ffipeton DOOS

in which anode terminal 620 and cathode
another capacitor element stacked on the capacitor element, the another

capacitor element including another anode portion and another cathode layer;

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 first
surface of the anode terminal being connected to the anode portion;

an anode lead frame for joining the anode portion 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;

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:

a cathode lead frame for joining the cathode laver 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; and



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

including thick portion 624E and thin portions 624A is flat. Thin portions

624A have portions of surface 624F of cathode terminal 624, and thick

portion 624E has WO 2005/104150 PCT/JP2005/007007 46 a portion of

surface 624F. Thick portion 624E gving lower surface 624G functioning

Q%I%‘i‘ﬂ“ﬁ&@ﬂ&-gesq{mﬁé’fﬁt@ﬁgﬁ%@@?%%ems QDM ting the

provide protruding portion 6240 protruding from resin package 612. That
capacitiér tBiekRert|ooHz2 4 dael utasrirgily dinglpeHioreA246A5 pevtmisiny feb@ resin

resin package 612 in direction D609 in which anode terminal 620 and
packageathldowibegnihal 62doad aurfaged o tiudittomteateemiagdsaidotie second

electrolytic capacitor 6109 of Embodiment 14, solid electrolytic capacitor
surfacegaf] thefaaiRnsg HEMIBRIHG FRROSSatacTe WimiRaId She aeRin package,

anufactyred, and allows the capacijtor to be 10 stably mountable tothe _, .
TR oty MO IRTRI AP R LGB0 R'cbhi BIECh B B Adre thin
portionh%ﬁi?lﬁbg}agheaq{”'mée@fr@@rtﬁfﬁdﬁdﬂﬁ%% ﬂféd fﬁ“&%&@%ﬁm‘? iga@'ing the
mount body. 47 CLAIMS: 1. A solid electrolytic capacitor comprising: a

second CaRAGItRr slefnenk dddirgramanagdedadysrade aifvahe fenkhasieg af the
rough surface, a dielectric oxide layer provided on the surface of the

anode semdmbbdtha fesisthavingramnbaaiing propetiyipaividedimsttiseirface of the
dielectric oxide layer, the resist dividin%gle anode body and the dielectric

anode TN} AIAIDCEARBAEFBRIH ituiHit b HoWE Roiatn asdtlid
?Jﬁ‘é%@'%tﬁl'g %g%ﬂ%%%%gg,%?ﬂg %\éfuﬁgg g%ggé%\é%%?c%nptg&ion and a second

thin portion thinner than the second thick portion, the second thick portion

having the second surface of the cathode terminal and a portion of the first
surface of the cathode terminal, the second thin portion having a portion of the

first surface and being connected to the second thick portion.

2. - The solid electrolytic capacitor of claim 1, wherein the anode lead frame is

connected to the anode terminal at the first thin portion.

3. The solid electrolytic capacitor of claim 1, wherein the cathode lead frame

is connected to the cathode terminal at the second thin portion.

4. The solid electrolytic capacitor of claim 1, wherein the cathode lead frame
includes a guide for positioning the capacitor element and the another capacitor

element.



dielectric layer at the cathode portion, and a cathode layer provided on the
solid electrolyte layer; another capacitor element stacked on the capacitor
element, the another capacitor element including another anode portion
and another cathode layer; an anogle terminal having a flat plate shape
having a first surface and a second surface opposite to the first surface of
5. 'Thi anade sesprinabiioechishcstitase efdiia anodeeeningl Bftadence between
connected to the anode portion; an anode lead frame for joining the anode
respectpestitnairibeseapsciios fleshatiiokithdhe@anathdridrofiegporhion pbthen of the
another capacitor element, the anode lead frame being connected to the
anode femsnehrenitiesaibas @Prnal; 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
ing gonnected to the cathode layer..the second surface ofthe cathed
6 e M RS e T SRR Moween
respectidigdeierddearne fRe obungdhacatinde; iy el af ik CARBGICHIRIAERtion of
with the another cathode layer of the another capacitor element, the
the cathathoderdtiad frianmekrisg ttonn&Cterhio the first surface of the cathode
terminal; and 48 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

7. ThecoleAIRCIFRRh CRATHF Shflblnw Rathoudlie ARAdPbeERpagd and

0 an outside of the resin packa herein the anode terminal includes a

the cat G e B A L e frt hick pordon
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

8. Tavingodi posiereilinadirshpuiace aifthelsanode teshinaiangeeinglve metal
connected to the first thick portion, and
comprises one selected from the group consisting of aluminum, tantalum,

niobium, and combination thereof.

9. The solid electrolytic capacitor of claim 1, wherein a distance between the

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

10.  The solid electrolytic capacitor of claim 9, wherein the distance between

the cathode terminal and the anode terminal is 1 mm.

11.  The solid electrolytic capacitor of claim 1, wherein the second surface of
the cathode terminal and the second surface of the anode terminal are arranged

to be mounted on a mount body.
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wherein the cathode terminal includes a second thick portion and a
second thin portion thinner than the second thick portion, the second thick
portion having the second surface of the cathode terminal and a portion
of the first surface of the cathode terminal, the second thin portion having
a portion of the first surface and béing connected to the second thick

12. ’Pﬁg'%h% Lhgadlidislecphytic Garacinyiaf Cia'%ﬂe%mr?ﬂét@%éagdﬁermmal

lead frame is” conriected to the anode terminal at the first thin portion. 3
include'Eh%Sgﬁdt@i@@ﬂ@ytﬁbﬁﬁ.@&ﬂ‘mfo@fﬁlﬂﬁglﬂimf&iﬂethﬁe@@ﬁhqﬁa&l&?géframé the
is connected to the cathode terminal at the second thin portion. 4. The
protruduiigl petivoltxscapacitmmod Cidim sbowhe iy fiee cxthbel e ekt frarmeinal.

includes a guide for positioning the capacitor element and the another
capacitor element. 49 5. The solid electrolytic capacitor of claim 1

b f the fir ,
18 T G AT oA o o E ok LR TRAR Ao Tk i egportion
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between respective thicknesses of the second thick portion and r%a?age
second thin portion of the cathode terminal is not less than 80 gm. 7. The
solid electrolytic capacitor of claim 1, wherein the anode terminal and the

14. Tathooditerlinaidysimadpasfitomefatidate dichir8ilthsaithode terminal
electrolytic capacitor of claim 1, wherein the valve metal comprises one

includege|EctBABHIIAE JPOTH TnBRIRY Sy fomm thenmesin. Artrage.asad th
ombination thereof. 9. The s electrolytic capacitor,of cl wherein

protru R BT RE GhRAEE B AR TSR SHOLARE A1 SHE CAURRA FEBRnel
less than 1 mm. 10. The solid electrolytic capacitor of claim 9, wherein the

distance between the cathode terminal and the anode terminal is 1 mm.
15.  The solid electrolytic capacitor of claim 14, wherein the protruding portion

of the cathode terminal extends along an exterior surface of the resin package.

16.  The solid electrolytic capacitor of claim 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 thin
portion and the third thin portion of the cathode terminal, so that the second
thin portion, the third thin portion, and the second thick portion are arranged in

a second direction perpendicular to the first direction.



11. The solid electrolytic capacitor of claim 1, wherein the second surface
of the cathode terminal and the second surface of the anode terminal are
arranged to be mounted on a mount body. 50 12. The solid electrolytic
capacitor of claim 1, wherein the aggde terminal includes a protruding
portion protruding from the resin package, and the protruding portion has

17.  apedisoiifiesacendapdiaaerbihgianadedemninakbihd, Thersalidee between

electrolytic capacitor of claim 12, wherein the protruding portion of the

respectanodhictmisatexiftls aangmanhidripostisacef fie resindsbkagsrtbn of
The solid electrolytic capacitor of claim 1, wherein the cathode terminal

the catimpfigdssmielrimcing pessichanddfiging from the resin package, and the
protruding portion has a portion of the second surface of the cathode
terminal. 15. The solid electrolytic capacitor of claim 14, wherein the

15, BSrudno.portion. ofthe cahods fefminaliextends along an exterior
surface of the resim package. 16. The solid electrolytic capacitor of claim

whhaieip e gatnode.iptunahjuiher JREldes 3 tg-in BN INN e ner

than the second thick portion, the third thin portion having a portion of the
than thestisitrgcelofgbairathele Wipinshandpbetigchanested 9dRgoieedthe first
thick portion, wherein the anode terminal and the cathode terminal are
surfaceapfariyedninde fiestdinadtiond dedngremeiretiedseeohd finek Puxtiopdstion,
provided between the second thin_portion and the third thin portion of the
VAERS temiRRrds RS aathdhnirgibar terainal tine gormged in a
Brst d.andbithe secrgnd thick portion are arranged in a second direction
s 15%? Shelithfar to the first direction. 51 17. The solid electrolytic capacitor

Qhlpin 16, vReLe IR A ATRIENEE QEFWP&%’&?%%%W&WiEKQ%?&?.t‘?{iﬂ.‘?ortion
second thick portion and the third thin portion of the cathode terminal i

and theofHess than 86:9Bn 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.

19..  The sohid electrolytic capacitor of claim 18, wherein a difference between
respective thicknesses of the first thick portion and the third thin portion of the

anode terminal is not less than 80 pm.

20. 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 from the

second thick portion in a direction opposite to the anode terminal.

21.  The solid electrolytic capacitor of claim 1, wherein the cathode terminal

further includes a mounting portion provided at an end of the second thin
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18. The solid electrolytic capacitor of claim 1, wherein the anode terminal
further includes a third thin portion thinner than the first thick portion, the
third thin portion having a portion of the first surface of the anode terminal
and being connected to the first thi%e portion, wherein the anode terminal
and the cathode terminal are arranged in a first direction, and wherein the
portion IS HoisitPUIIOMIS BERMided RRWes-hefirsHbinpRfom ARSI il ving 2
thin portion of the anode terminal, so that the first thin portion, the third
surfacethiei pgriloshawit hehiérsttoial porfascasé dirargdir asesdng. direction
perpendicular to the first direction. 19.. The solid electrolytic capacitor of
claim 18, wherein a difference between respective thicknesses of the first
thick po,%ion and the third thin por%ion of the anode terminal is not less

FhedFOBHC SRR W@ 8phcitor of claim 1, wherein the
second thigk portion of the.cathode terminal faces the,anpde, terminal, .
Rt S SRS DB S e cathbd S TR SABHIG hofievine

substaﬂ%?aﬁ?cémﬁ”ﬂéﬁ%&‘?réiﬂa iha dilseliPmaRRIiainibaangde terminal. 21.

The solid electrolytic capacitor of claim 1, wherein the cathode terminal
furtherdnghedes ecivafatingaokion pievidescat aln gad of the second thin
52 portion opposite to the second thick portion, the mounting portion
havingea searfade heitigflusktenditie Sepondisurfacs giahwatinde direction
.terminal. 22. The solid electrolytic capacitor of claim 1, wherein the
OPPOSitEate ARHIABR IR HFSHIR Be tsIS6BROE RIREHPRaDAG 1 B SEAARRIRAFTawer than

. 1..5hape, and the second thick portion includes a first portion facing the
a Wld?%ﬁigget?ﬁﬁsi%ngﬁragﬁo& a second portion extending from the first portion in a

22.

direction

23.  The solid electrolytic capacitor of claim 22,

wherein the anode terminal and the cathode terminal are arranged in a
first direction,

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.,

24. The solid electrolytic capacitor of claim 22, wherein the cathode terminal
further includes a protruding portion extending from the first portion of the
second thick portion and protruding from the resin package, the protruding

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



opposite to the anode terminal, the second portion having a width
narrower than a width of the first portion. 23. The solid electrolytic
capacitor of claim 22, wherein the anode terminal and the cathode
terminal are arranged in a first dirgt%tion, 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

25. The setohdltvolobatianphthe cathddéere aninahisreiovitiedo Ratdendhisrtion
second thin portion and the third thin portion, so that the second thin

of the qashivle thertind kit podsoroagdhhestuond parfare of theeseminpdkk ge.
portion are arranged in a second direction perpendicular to the first
direction. 24. The solid electrolytic capacitor of claim 22, wherein the

se. FRPSSRISTIG e clydese proyudingpottion exendna rom e .

rst portion or the~ seco ICK porti and

recess RACKRYE: 1he RARiFHding. ROFIORARYI IR ROSEC,Lf e S@&ﬁ{}%éu_'éf&%%ﬂal is

the cathode terminal. 53 25. The solid electrolytic capacitor of claim 24,
positioméigrein the protruding portion of the cathode terminal extends along an

exterior surface of the resin package. 26. The solid electrolytic capacitor

of claim 5, wherein the resin package has a recess therein in which the

’Erotrudi,n portion of the cathode terminal is_positioned. 27. The solid _
27, "Ehaselificlegrehdiorapanitey ofifdiom (ke catherritethineathadseterminal

includes a protruding portion extending from the second portion of the
further (o2 B R ARE BRI e ERRE oM iRk SBE0RMD BrEhaaG the
secom e O e ot GCRu e SHE BElfruding
portion having the second surface of the cathode terminal.

28.  The solid electrolytic capacitor of claim 27, wherein the protruding portion

of the cathode terminal extends along an exterior surface of the resin package.

29.  The solid electrolytic capacitor of claim 28, wherein the resin package has
a recess therein in which the protruding portion of the cathode terminal is

positioned.

30. A method of manufacturing a solid electrolytic capacitor, comprising:
providing a capacitor element which includes
an anode body made of valve metal having a rough surface,
a dielectric oxide layer provided on the surface of the anode body,
a resist having an insulating property provided on the dielectric
oxide layer, the resist dividing the anode body and the dielectric oxide layer into

a cathode portion and an anode portion,



of the cathode terminal extends along an exterior surface of the resin
package. 29. The solid electrolytic capacitor of claim 28, wherein the
resin package has a recess therein in which the protruding portion of the
cathode terminal is positioned. 30. A method of manufacturing a solid
electrolytic capacitor, comprising: Bf}oviding a capacitor element which

includeg @iﬁ@g&mmagis%@d\é%@%ﬂdﬁﬁﬂ% %ggg%%? 18581 on the

dielectric oxide layer provided on the surface ea ody, a resist

dielecthizvimgdaridpstlatind e eenbdd Ppscech omibe dielectric oxide layer, the
resist dividing the anode body and the dielectric oxide layer into a

cathode gattiofealad einramotiésgontioth& 4o b d alldatiedird\isyianier made of

conductive polymer provided on the dielectric oxide layer at the cathode
BoRiss, hepaedempertiahai fhrcrrpsit i lompalctaraly eriadedsaihfrgme;
the anode portion of the capacitor element ta an anode lead frame; )
O e B LS e SRA T EEPTS AR Elr i rame
tding.a rpi i . I h aving a first .
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surfacdesmingl sdbsndnogfiesnipabiieiueingha fskinicl-RREIGR and A4N8L thiPminal,

portion thinner than the first thick portion, the first thick portion having the
the anedesatmsintdadudisgadisterimiiapantienpartiba Giitefiist porfaee tiinner
the anode terminal, the first thin portion having a portion of the first

than the et shirbdngteonnbhecfrsttibicksperdrpdraoingrvdingendasvozce of
e on YERBIBIRA IR e o loia sl suisre mdaiorond
s M AR A oD LS R MR L
first théck 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 second thick portion and a
second thin portion thinner than the second thick portion, the second thick
portion having the second surface of the cathode terminal and a portion of the
first surface of the cathode terminal, the second thin portion having a portion of
the first surface and being connected to the second thick portion:

Joining the anode lead frame onto the first surface of the anode terminal;

joining the cathode lead frame onto the first surface of the cathode
terminal; and

accommodating the capacitor element, the anode terminal, the cathode
terminal, the anode lead frame, and the cathode lead frame in a resin package

having an insulating property, the second surface of the anode terminal and the

second surface of the cathode terminal exposing to an outside of the resin



S

second thin portion thinner than the second thick portion, the second thick
portion having the second surface of the cathode terminal and a portion of
the first surface of the cathode terminal, the second thin portion having a
portion of the first surface and bengg connected to the second thick
portion; joining the anode lead frame onto the first surface of the anode
packageriinaleiioinang jbemeathete lasshsaipeontadhe st SWdagef ieface of the
cathode terminal; and accommodating the capacitor element, the anode
anode termimal] thengatisodgoiaiminticthaadededéfddmons tne firetcdigertion of
lead frame in a resin package having an insulating property, the second
the anedpfbpiEndPMle anode terminal and the second surface of the cathode
terminal exposing to an outside of the resin 55 package, wherein said
joining the anode lead frame onto the first surface of the anode terminal

31. @ggl %@g}l@%%@ﬁg@oﬂﬁlﬁ%g If&r[ge to.the.first thin portion of the

ano e terminal he ‘metho - %B:lﬁurther comprising: providing

BFRANBGLERAGHRE el S BHINC ARG ANGNSHL ANPse RoFHeR aaed@'}%?%n and

cathode layer; and stacking the another capacitor element on the
anothecajpabitde dlsraenantherein said joining the anode portion of the capacitor
element to the anode lead frame comprises joining the anode portion of
&osr Beihan capa eHenalameninod shorigm ot dres terotind,

acitor ele ent unitarjly to th anode lead frame, and wherein said
ﬁﬁﬁ%@% BT b 41008 BETHOBCPCH RSO BARS o the

anode [AAGEATPISGRIBIONO G, ﬁ%;ht%e Lo AP g et Ao mens

the another ca ano er ca ac or eleme unttarl

and théathedeLas idnsordod hﬁ RNt ehSlaR3 ki B REE FRTPRSING rily 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.

32.  The method of claim 30, further comprising

forming a substrate having the anode terminal and the cathode terminal
by etching a metal piate,

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.



forming a substrate having the anode terminal and the cathode terminal
by etching a metal plate, wherein said providing the anode terminal
comprises removing the anode terminal from the substrate, and wherein
said providing the cathode terminag omprises removing the cathode
terminal from the substrate. 56 33. The method of claim 30, wherein said

33. Ibikinadtieodasiiedsiinasiirarhe nio sHid fibshsHEate ebihe gathode frame onto

terminal comprises joining the cathode lead frame to the second thin
the firgiortiofacd ticbatbmide terenalindl diwe mrithedodhinlgithatavhedeidesaidrame
accommodating the capacitor element, the anode terminal, the cathode

to the seppmsaihincraibies bt aathedy tevandatlode lead frame in the resin

package comprises accommodating the capacitor element, the anode
terminal, the cathode terminal, the anode lead frame, and the cathode

34. PR TramE R the fﬁ@{h@ag!sa%ég%péﬁw é@?&%&%azﬁ%%?%gf IRe capacitor

anode terminal to have a prétruding portion protru resin

elemerf2afiRgansaidl meihnchiuriner eamMBHSIRG RANENG the RRYUING, RORION Of and

the anode terminal along an exterior surface of the resin package. 35.
the cathedmelitwdl dfataimid4 thethestompridiage puoviditises esesmimibeaigsin the
package, wherein said bending the protruding portion of the anode

capaciypynfleinaringthheaneddotesuminelofttre rashodackayebombpiibesanode lead
positioning the protruding portion in the recess of the resin package. 36.
ﬁam&ﬁ@:ﬁﬁ&%ﬁ%@&ﬁﬁ%ﬂ%,&%ﬁews@}a ZEEYmARSERFR %e’i@%afa&i@sr first thick
el t, inal;the cathode terminal, the anode lead frame
portion e e M e o AR B B e

resin p@@%rg@@gg{iﬁgemﬁ,cpﬁpﬁgg@%@{giﬂee anode terminal, the cathode
terminal, the anode lead

bending the protruding portion of the anode terminal along an exterior

surface of the resin package.

35.  The method of claim 34, further comprising

providing a recess in the resin package,

wherein said bending the protruding portion of the anode terminal along
the exterior surface of the resin package comprises positioning the protruding

portion in the recess of the resin package.

36. The method of claim 30, 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



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 57

bending the protruding portion of thg,cathode terminal along an exterior

surface of the resin package. 37. The method of claim 36, further

benuifigi tthePpRvidiRgiagaseasdn B theieRAi@Ie.WhRHgINSaitkbendinbrior

the protruding portion of the cathode terminal along -the exterior surface of
surfacehd thsimgsacksaszagmprises positioning the protruding portion in the

recess of the resin package.

37.  The method of claim 36, 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.



