;qre3el”$1[1.6T$=D* 2 8 MAY 2003 METHOD FOR MANUFACTURI NG SOLI D
ELECTROLYTI Wﬁ@w’l ND MACHI NE FOR MANUFACTURI NG THE S% WZEBBG:
THE | NVENTI ﬁ t invention relftes to a nethod an [ or
manuf acturi ng a ectrolytic capacitor; nore specifically, a nethod
of encapsul ati ndFPW¥ el ectrol ytic capacitor el ements nmounted on a hoop
netal lead frame wwth a nolding resin. 10 BACKGROUND OF THE I NVENTION , A
met hod f MEBHRODREQR MANITEANTUBING SOLD ELE@ERROIN TG SARSEETAR
conductive high polyner material for the solid electrolyte is described as
an exanpl e of the conventional manuf aaNR i ng nethod, referring to FIG 6
and 15 FIG 7. FIG i I i i netal |ead
frame nounted with yﬁ“@%%ﬁ%%@ﬂ%ﬁ@ﬁﬁ@@?@ gﬁ‘ﬁ@@ftor. A net al

| ead frame 16 has a term nal section 18 provided continuously at a certain
regular interval along the direction of |ength, and a crosspiece 19 between
respegti VRIREED OF THEC INVBNTSOMNTr connecting both sides of the netal |ead
frame in terms 20 oaf the width The term nal section 18 is nounted with a
capaci t or el enébhe 1presenthinvedtiondeelates e @apaecthat aidnenmakhivenferct ed

to the termngl section 18. A perforation 20 is for trgnsferring hhg | ead
frame 16 MARY, aqtqrgngiapgp 111391%‘?1'8 tiG eapaciter; Pore spervicallyma; methed of

encepoul b\ IR BRGSO Mo B Foaf ABgTHA  B0epihu * 2

si des, angad RhiMeAkithya HholdiRg kdiper 22 branch-out fromthe main runner 21

covering every other crosspiece 19. Mlding resin i romthe sub
runndiQ0 22 through a gate portion 23. The capaci torﬂﬁ@%ﬂﬁmmm U”s
encapsul ated with the noldin mng a soli c capacitor

resin_for |
24 on theBAéEﬂGﬁQWNQ@FﬁﬁigérWENHONhe mai n runner *'29sand t he sub
runner 22 provides finjshed pieces . 2 of the.,saoli,d. .el ectrglytie,scapacitor.
2" Wy 20031 rioe b bR Suring A ol BlRroliR BRaP TRl thAL R E  The
solid el egdfdlctiyeChidP polHALS nt4terBlINRY the dd1Rl BRkefloly RO A6 helPad e
connected wth the main runner 21, the sub runner 22 and the gate portion
23, as shexamplé of Eh& convenbionhl msanafzick aringemdehod, arederring to HE G.apaaid or s

24 into individual lﬁi&eces, is to separate the main runner 21 and the sub
runnekd 22F1Georh t he &t @ 1812 PdaB| Yiewcshewing park of 2 heppraaetnl lepd frame

| ead frane 16.. The. acti f MOV h npers_2 2 en t

o | owi ngrisoed R 8fbsRont R elecol iR EhRacttor, | UL Reifiame .,
runner 221@ff3d G, tlaemiRhRIsekfidd 18apFovifed HtIARIULIP MCR Brtdiyerdizatad o ce
to the crosspiece 19 covered wth the sub runner 22.” The unwanted force i1l
af f ect s t hetesohl dlomigettter dirgttionafdangtinrand 4. crbespbee 19 thettvieghtreapéetiveon

between the nplding resin and the |ead frane 16 |s deteriofated, . and the
hermetic beramingg sgrtipes d for conaeqting hoﬂhéalﬁém?&bean@&g&qi A HhaTms 17

is d ade 15 .. o1V ent.i.on cQunt er re ken t I t

2 e 058yt SRR R g U FREE TR 1S AR R SaBREE:
be cover edidifehf @ TOWNHG16&%bde dfOthd NAPRALItBP SElefHentNTT CaIMtd P G0 thEST Ve
strength to resin. However, such a counterneasure has not been effective

enough t otémhiidlyseetioni Tt e peefordtions2) ismforueansfenfingithefload drateriifed “on
the solid el ECtrC)lF%ti c 20 capacitors 24 through_said_crosspi ece 19. ‘8o,
under the convehdfondl ife@hdiprtial pdanpaigiv dused cto ¢ dessriienvd gmethod of

ST LSRG £ BBk oy ELPE YL SO BRSO, 4
separ ?eg ?12%1‘[ i-'ﬁ'ﬂﬁéﬁ 23_]1’1?%510%6%‘ {Hen{BRbPled £ AGhE ;‘l@g%l%gg%ﬁé1 BEthé RS9

unwan ce on the so el ectrol ytic capacitor an expensi vé
machi ne ofandoarpliufeditybfufintiér 22 birahehlotd $idrRdhe main runner 21 covering

every other crosspiece 19. Molding resin is injected from the sub runner 22
through a gate portion 23. The capacitor element 17 is encapsulated with the
molding resin forming a solid electrolytic capacitor 24 on the lead frame 16.

30 Removal of the main runner 21 and the sub runner 22 provides finished pieces



The present invention ains to offer a nethod for manufacturing the solid

el ectrolytic capacitors, as well as a machine for the manuf a&grgAmmg
can provide the solid electrolytic capagitors on the stable iS'that are

superior in the reliability with respect to the hernetic sealing property.
30 2 8 MAY 2003 3 SUMVARY OF THE | NVENTI ON According to one aspect of the
present invention, these is provided a nmethod for manufacturing a solid

el ect r ol yof the aplad ielertralybierdapianiyor.he steps of: 5 setting a hoop netal |ead
frame having a term nal section, on which a solid electrolytic capacitor

el ement i s nouniBdhephavediasceibed comventianabmathedofirepnufaciisegthensolidngt h

direction pof the .netal |ead ne in a ul di,ng,di e;,. and capsul ati ng, sai d
capaci tor © c&'ﬁfgmmvﬁaﬂ"f‘cgoﬁﬂLﬁf‘{j?%&l?(ggpng%yn}frtagilﬁ?ﬁigfr%%edf edFHpected n
into said ' ' i ' I \j ith a
Crosspi ece rilt Sﬁ%ﬂtﬁ%ﬂﬁ%g’sﬁ& i@%@?%gggﬁg réa%grﬁ?)rllht% rellrozr% ot “\éﬁ
wi dt h gli r @6 HION,7.0MELE FR86 BLE6A 1fde@UBI dvidtOt DA diftrs GlLiRBtindividuad
there are a space containing said crosspiece and a space w thout having
sai d crosppeesdsdnmepardte trpanssn ranner 2 1saidtloapab irunnee 22nfrots thasobid n
runner is gqrovi ded along at | east one of the sides in terns of the 15 wdth
di r ect i onelcteelyticrapaciiozs @4 joxmed an $hp metldead fmame 1€. plhecaction bt

f onE T . e . L "
Lo BBl R RS cb3r 00, DY Bl Br g BRSERR 1 no 1 0 Sard space
moul di ng resin i fiyab Weleftb OB BesPilth ﬁﬁaqawxﬁferezfgpatthtehéwgﬁnﬁ@f féhzzwgub

runner. 20 Under the above descri bed net hod of nmnufacture, since t

runnelOi s thetmetaldeaddraine 6 inevitslsle, givbe anemtwhnoed forzertot thrf érvespidcoy
unwant ed forces when, separating both runners fromthe |lead frane on which

t he capacilSoeoveredarith thesulgunneni22gr Fhegunwaated force Hhaffeetanthe golid

i Ly, i t.ill pffected, and Lhe, 2 lid t £i Cyqs
capact Lor SRR eARsitare P | Nemikde e tigfr A3RRn hitwees, thy mapklingpove
descri bed ,@eih A tHE1880 TRINEA 6% dREriBFSRANhnHThEHdritktid bedltn

| pbpdrtgd to
provide the netal |ead frame V\ntﬁ a reference Eole at the start?hg oiﬁt
and the enrdithg resiméncdpsulapahchsoitsdegients 19 ia degnddsd.of capaci tor
el enents 30 that can be noul ded at one shot, for detecting dislocation in

the tilBnsfer pitdponygrtionalerunterngasnre takes tq eclyeithgaboverprohlemisiter of
Capact tor ol SIENL S1A8E 0L dhal s, TP 81 S0Fs IPLES BN 108 USH SEAEHly Bho?
molding resin, for the purpose of increasing the adhesive strength to resin.
However, such a countermeasure has not been effective enough to totally
eliminate the adverse influence of the force exerted on the solid electrolytic
20 capacitors 24 through said crosspiece 19. So, under the conventional method,
it has been difficult to provide a sufficient assurance on the quality of solid
electrolytic capacitors 24 with respect to the hermetic sealing property.
Meanwhile, if one wants to separate the runners 21, 22 from the metal lead
frame 16 without leaving unwanted force on the solid electrolytic capacitors
25 24, an expensive machine of complicated structure will be required.

The present invention aims to offer a method for manufacturing the:
solid electrolytic capacitors, as well as a machine for the manufacture, which
can provide the solid electrolytic capacitors on the stable basis that are
superior in the reliability with respect to the hermetic sealing property.

30



2 8 MAY 2003 4 dislocation. Thus the noul di ng operation may be conducted
efficiently at a higher precision level. Wen joining netal |ead franes,

is preferred to have the reference hole at 5 the end of a fj \A ﬂ bgane
and the reference hole at the beginning of a second | ead fréx Aﬁa 9
together. By joining two netal lead franes in this way, the nDuIdlng
operation nmay be carried out contlnuogsly w thout halting at the joint of
two | ead frames, or discarding the noul ded el enents of that sector. This
contributes to a further increased productivity and yield rate. 10 It is
al so preferred to provide t heU W@Mﬁ?@ﬁ%ﬁnﬂ%ﬂ$v% TGH*y one side, in terns of
the wwdth direction, of a netal lead franme. Wth this configuration, a

reversed | ead . frame can be easio[l‘rﬁ'l detected, and the occurrence of a
trouble may be PrEPElNGLIG onemsphet eapresentdnveption: ese; if gravigied a method

resin- encaﬁé%aﬁﬁgctgwsgémreueétﬁimatc%ph&to?eambﬁéiné fHéVQtéd}ﬁOfSUb runner, in a
manner where the sub runner i1s pee netal |ead frane while at

| east tRe netal Sedlg 3 hegremedl F%ﬂdcfrﬂm? I"haV'SQ ﬁc@"ﬂ'ﬁé‘ saeon.Lamwhich & el

covering a é}é&mb%ﬁﬁ‘aCItBPeIHH\‘éﬁﬂ%?ﬁ’an%cP%rdvfdeﬂ'd{ Q'teBintrB§ulBEh&vdl ﬁ%ﬂﬁf rame
during the severance gperation A machine for manufacturing a so

el ect r ol yt ithe lengHrdireston 9“966&%!&%%% JAukkng digiak of the present

i nvention conprigRapsUlathgsaRf cdpRes é‘lé}ﬁemmhrwmagddlr@ reélﬁwwwamg saapam tor
el ements nounted and encapsul ated on a netal d frame with a noul di ng

resin inj edT‘@‘dd*Dﬁrf%ﬁfgﬁ‘t‘hsﬂm?Uﬁ‘g@iﬁn‘@‘?erﬁﬁﬁ‘d a sub runner, wthin said

machi ne hol di ngsoieaRealfI€dd el 8 PrdviediRites @bskpidte @ﬂgﬁr@”b&Hrsfdt%e& of
said netal . lead frame, and having an escape sectlion providing a space to

avoi d the Hbednafel IRRAIMeR; g Bhig Vil dirpcian.conaugopsRieRs: for aNerydwPde
means di spagpdcitdr eeenﬁ&raét%o%\m&braeé@s@facé %rﬂaﬁ@ubcyaﬁgcrli?%e aHd Psguceded for

gui ding said _nmain runner; wherein the r%%e nmeans i s operable to effect

severance o¥ithobhavingsaid grogspipeaameng f cegbefwenRe éﬁ'g lﬂaa@@t?r gt or

el ements and saigl nfaith riintiRR®Y pfdvidedeaeny at Rist one 2f thdbided (R 3erds &l fhee t he
severance is conducted by the Idlagr? means, the structure of the present

manuf ackBur i Wgthiestiopofsad 'E‘Sta(!]%afjér Gl e. Thus solid el ectrol ytic

capaci tors havi ngsab RINAEF, 'vﬂfcfﬁi@rﬂmdhm_PS@.ﬁI'fﬂoﬁgséw AR FuhneR s pRvidea et act ur ed
for an i nexpenS| ve cost._ with ease resent i nventl on al so pr ovi des a

metal | ead TeRRAEOIASRANSINGdP ﬁ?@fSpéc?IWSBO'-ft&aV'ﬁﬂﬁhLﬁ HOBRI®GF5 38| i d el ectrol ytic

capaci tors) CconpddrmigNe %c%lpﬁﬂlﬁimgf])étébf sé@ﬁ'ﬁbﬁl@‘ngs%tri Ajedteelonty Baidi n the
wi dth direction, disposed alon 'ength direction; and 10 a plurality of

cr osspi ecesc%ap'éfé'%'ﬁj“%tmf%gfh‘é%dﬁﬂbf%eﬁet al lead frame in terms of the
wi dth dig ection, di sposed along the length direction; wherein said

lurality of crosspieces in provj d one for t of said term nal sections.
ERI EF DEéCRI PTI CRN{sE theabeyen q@e& method of manuta cture, sfiice thie SUD runner (s

not covering the crosspiece, the lead frame is not affected by unwanted forces when

separating both runners from the lead frame on which the capacitor elements have

been integrated. Therefore, the hermetic sealing property is not ill affected, and the
25 solid electrolytic capacitors thus manufactured will have a superior reliability.

In the above described manufacturing method of the present invention, it is
preferred to provide the metal lead frame with a reference hole at the starting point
and the ending point of a span corresponding to a number of capacitor elements

30 that can be moulded at one shot, for detecting dislocation in the transfer pitch, and
transferring the metal lead frame for the number of capacitor elements accordingly.
The reference holes may be detected by a sensor for preventing the transfer pitch



15 FIG 1 is a plan view showi ng part of a netal |ead frame used for
manuf acturing a solid electrolytic capacitor in a first exenplary

enbodi nment 5 of the present invention. 2 8 MAY 2003 FIG 2_sho stat e
of the nmetal lead frame of FIG 1 nounted with solid el ectroﬁﬁiﬁkg@ﬂﬂaﬁor
el ements. FIG 3 shows a state of the solid electrolytic capacitor elenents
of FIG 5 2 encapsulated with resin. FhG 4(a), FIG 4(b) and FIG 4(c) axe
pl an views used to show a . nmethod of Joining nmetal lead franes in a second
exenpl ary enbodi nent _of the present invention; FIG gé]a%‘_ shows the end part
of a first mislegatipradhps Hgemopidinagnsratignonay bacopdesten eHigieptly et amhighesecond
netal |ead foredi®on V& 4(c) 10 shows a state in which the end part of the

first netal lead frame and the begi nning part of the second netal |ead
frame have been overlaid. FIG 5(a) and FIG 5(b) show the structure of a

machi ne for manufigRindirigh ebPidad RANRAL k4 P%?}é_‘rréé?t%@fég%ge eter@ntdhbiE at

exenpl ary enbodi nent ¢ present invent ; _I's a sectional

vi ew seeh f rtenend of arfiisat leag framel andsthe) refesengechele @ the beginFingof @ segordpl an
vi ew show nge Rpkhmef t thead gy i viept i onal
solid electro ytflércrz1 c%dggcl?iat%lbgh mou| tjgd%\/\dthﬁ'ﬁ&it egélég_gd;?{aﬁ%%qéltg%eﬁh@.tﬁgl G 7
shows a st atreouding |operalion dnayobe casied A continuogsly gvithesh paltinaaé thexivintiaf h

mol di ng resitgo fRRSHrhRas, bk Qfsc%HﬁnfRﬁEﬁRB&@«};ﬂ@é@bﬁ?Ngﬁ tﬁﬁ”’@%@bﬂen’fhié)

Referring to FIG 1, a term nal section 2 orne pair negative 25
el ect rode t onfripatesta afuthesdngreased peodistivitymdivigldiatel 2b, is provi ded
continuggsly at a certain regular interval along the length direction of a
hoop netal lead frane 1, and a crosspiece 3 is provided connecting both

si des of the | eadtisralspepreferigdite pravidestbpirefeienseingle atioshornessidedn tesfsefer y
two term nalyg Qhdth Aection, B8 rhaddehd AaRmel Win B9 ¥biiRfiraticha rbRrt & @apal
section 2 for two 30 rows In the wdth, and a transfer perforation 4 in the
si de edges Frarge ean beypasily detegtadinand thepccurrence of a trouble may be prevented.

15 The metal lead frame having the resin-encapsulated capacitor elements is
severed from the sub runner, in a manner where the sub runner is peeled off the
metal lead frame while at least the metal lead frame is held firm. Since the sub
runner is not covering a crosspiece, no unwanted force is given on the metal lead
frame during the severance operation.

20

A machine for manufacturing a solid electrolytic capacitor in accordance with
another aspect of the present invention comprises:

transfer means for moving solid electrolytic capacitor elements mounted and
encapsulated on a metal lead frame with a moulding resin injected through a main

25  runner and a sub runner, within said machine;

holding means for holding the upper and the bottom surfaces of said metal
. lead frame, and having an escape section providing a space to avoid the holding
means making contact with said sub runner; and
guide means disposed at a place downstream of said holding means,
30  provided for guiding said main runner; wherein
the guide means is operable to effect severance of the metal lead frame
carrying said encapsulated capacitor elements and said sub runner from each other.



predeterm ned regular interval. As shown in FIG 2, solid electrolytic
capacitor elenents 5 are nounted on the netal lead frane 1 at the term nal
section 2. The negative el ectrode and the positive el ectrod thiKKEL

t hem are shown) of capacitor 5 element 5 are coupl ed, respe té\rﬁ ,
termnal section 2a and the term nal section 2b, and the capacitor el enent
5is fixed on the term nal section 2. The solid electrolytic capacitor
elenent 5 is forned of a plurality of 4%ani nated sheets. As shown in FIG 3,
the netal lead frame 1 nounted with the 10 capacitor elenments 5 is placed
in a nulti-cavitBime the sgverarcasis cohdtcted hythe guiding means.sthe stracturegofdhese to
and along o i i 1 e LLegtian, t Qe 1
and a sub rlr}ﬁ%%rn gg'narm?ééﬁ{rl@g ﬁcghghf%%&utq%% oﬁﬁ) %é n@?ur? Eﬁ'#n%?&yyyﬁge

| ocati ng at capadiigrohaving asoperidideongticsealing erapestytcan Dewhanufactoredrfosami ece 3

exi sts. Ml gl i S ied to the capacitor elenments 5 15 through a
gate porti oﬁﬁ%@gﬁ%\?ﬁ gpe%aliltﬁlétgg% sub runner 8. The capacitor elenents 5 are

encapsul ated by the resin, and pluralities of solid electrolytic capacitors
10 (in FIG 3, 4 B*HQ f i The
netal |ead franeglgﬁgeﬁgﬁgwggl m“?ﬁ&gvgggé#@%égéﬁgrghg%éﬁb?ggﬁQggﬁéa?nning
poi nt and t Her eacufactining sdlidededtrolypie napasitorss pamplising:t o a nunber o capacitor

el ements that ca A t K A o[ oY a - ad
frame can be rnadena @Fﬂgﬂ%ﬁ%@%ﬁgﬁ est;%@ﬁrg%g@@? %g{'deﬂqé}' %B¥cﬂ{'a&'§)§ﬁé§r (not
shown) at t laongdhélengthsdiegption;landcase any di sl ocation is detected,

preventi,pe nmeasur : J O YUY si I : es. 25
The ref e1pence hola:agglms{/ Jrgr%?t\?lgéggegoﬁrh@ﬂ} n oﬁghgf g?e’{ﬂ(b)?n {tﬁgé%&eg%h? Efg%e%’%l

t her ef ore, idf the widtiddifection disposed alppy thedengidlireetipnbwhedeiit ake or by an
unexpect ed reason,: 52@' :
prevented. In then‘?"a E’r‘g%@‘ﬂ‘? %gégﬁgﬁg%sqﬂﬁ%o 1 rgleé(nqe%fw@%g@?%wg@@ s%@tllosns.

provi ded one for every two capacitor elenents, as shown in FIG 3; hence,
respective 30 capacitor e F tely by a space
cont ai ning the 7 2 8 MA ﬂg%g@ﬁg?g@g@g%ﬁg?&@gﬁgR%M@@S%% wi t hout having the
crosspid®e 3. Since the sub runner 8 has been provided in the space without
havi ng the crosspgc Q0 af eld ng i 7¢and t he
sub runner 8 offq?ﬁ%e1§% pggﬁgﬁ&?%hggggkggﬁﬁg*gaggﬂﬁJggygﬁﬁggﬂgﬁg Fﬁe

sol i d el ect rroéyufaduringoasodlidaiectrplytit capagitosini anfiretexemplany embledimant al | ead
frame 1 are separated fromthe main runners. Nanely, the main runner 7 and
the sub runner 8 have been forned irrelevant to the crosspiece 3 of the
metal lead frane 1; therefore, a force exerted for the separation hardly
reaches the solid electrolytic capacitors 10. Thus) the conventi onal
problemthat a stress generated at the separation of the runners 10
degrades the hernetic sealing between the nolding resin of solid

el ectrolytic capacitor 10 and the lead frame 1 will not arise with the
present enbodi nent. (Enbodi nent 2) A nmethod of joining a first and a second
netal |ead frames of a certain specific length together is described with
reference to FIG 4(a) - FIG 4(c). 16 As shown in FIG 4(a), end of a
first metal lead franme 1 is cut at the | ocation of the reference hole 6,
provi ded for | ocation detection, with the crosspiece 3 retained thereon.
Next, as shown in FIG 4(b), beginning of a second netal lead frane 1 is
cut at the location of the reference hole 6, with the crosspiece 3
elimnated. And then, as shown in FIG 4(c), the end part of 20 first |ead
frame 1 as shown in FIG 4(a) and the beginning part of second | ead franme
as showmn in FIG 4(b) are overlaid and connected together sharing the
reference hole 6 in conmon. By the above described nmethod of joining, a
single piece of netal |lead frame can be forned, with two | ead frames

overl apping in the shadowed area 25 as shown in FIG 4(c). Thus the netal

| ead frame can be supplied on



continuous basis enabling a continuous production. Furthernore) since the
reference hole 6 |l ocates in the overlapping area, it does not BQM zoﬂa
i nconveni ence such as displacenent of the transfer pitch for % I g
the capacitor elenents in the nolding die. This provides a significant 30
contribution to the productivity and in the manufacturing cost. 2 B MAY
2003 (Enbodinment 3) Referring to FIG 5(a) and FIG 5(b), descriptionis
made on aofithefaesent imyembiomi. ne t hat peels and separates the netal |ead
frame, on which solid electrolytic capacitors are fornmed and integrated,
fromthe 5 runndll§& ZrBowachstaseiof thermethldpad framesefeFIG ol mounted avith
|ler 13, atimng belt 14 and a runner

teethed roll.er ;1 ressure r
gui de 15. S‘?L‘g qlﬁéﬁ:;gﬁ'&fc ?Qﬂa}cé‘iorf’ie’in?nﬁ'ovi ded with a pilot pin 1la, which is

to be engaged w t S 0, i 1 f  th I

| ead frame 1. T%ﬂq,e%ﬁ%‘gg%g t?’éﬁ {)’@;}{%@%&S&%rcét\?lhﬁéc%E%q%% %}P egl%@é?sﬁgﬁ 12a
for gigin® ghn@fgauletedwatl hsiget al lead frame 1, an escape section 12b for

provi di ng an escapi ng space for the sub runner 8, a product escape section

21c for providi fGndegcdiChg4dpased fBIG! Héc)satd plah edbvsl used toaphewt ar 10
and a pilot pin 12d that fits into the transfer perfaoration 4 (ref. FIG

1). The prB§ ok joining metallepd frames inja secand sxgmplary embasimens of $he

gi ving pressing ontqo the d, fra 1 d a ,produc cape i gn, 13b for
provi di ng Hf° ‘gttélﬂ)ﬁ{btl%rbatgéf 3Ra)t ﬂi""&%?ﬂa BT o‘P{/? ﬁirs?éngﬁf%ﬁal@g%e
timng bel } i r r e ed
roll er 12.FI%§¢§ﬁﬁg?ggﬁ%2Q%ﬁ$§§£%i%%%%%@%d Bg{e%raqflgéagﬁlag?‘%g? %(E'ea@i n
runnefl07 fshows bestappdn whdch Rhebsid partliof abkei B, meBalClaak féHaer avd thei on

(in the drawing) of the transfer roller 11, with the pilot_pin l1la engaged
with the theginnmeg partofithe spcondonetadilend frsme hayedeen avextailer s t he [ead

frame 1 to the right (ip th Wi . At this sta the,|l ead frane is
firmMy held f ron‘%‘ﬂﬂe %ﬁge?ngngﬁ&'heggét £ Ws&h?a@t%‘%gé‘r‘f hef # emaching i {91 124
of teethe : : i : )
The sol | d BRaCEa e solUIBEEER REE Mol 12 LlhBARSEHAaEY hiboBimett
of the prasfutie mesapeimatiticay PIG: 5th) iseebdatibnadMiew sbandnsint the oot NG,

escape section 13b of pressure roller 13. The sub runner 8 is also
suppoibed §ldds bhe gislet WewW- by virtue of the escape section 21b of teethed
roller 12. Namel the. netal lead frane 1 is held fi fromthe upper and
he bot tom 30 sk 1Guosg Mn S shPFing Mt ohs matainlead, Bme Hesd e 15
with the j ; : . j i ' : d
sub runner "8 paning cPribltiglal oAb FoBNET AR, HAPARIGE W Gl |
is pull ed dapatbroe elpmends.t owards the transfer roller 11 in the right (in

t he drawi ng), whereas the main runner 7 proceeds straight forward to the
right (in the 6 BHaw sipwiser statgueidde wacﬁ@rre\bement@g? #3G16 ermmapsadisted
runner, 8 al S RIS eeds to the sane direction acconpani ed by the main runner
7. Thé&? th"glg'a %I&gﬁeﬂp'g i s broken, and the runners 7, 8 alone are
severed fromthe lead frane 1; the point of severance |ocating sonewhere
bet ween the pressure roller 13 naking contact with the teethed roller 12
and the beDHSCRIPEIQON OF THE PREFERBRED EMB8ABIMENTRSead frane 1 carrying
the solid electrolytic capacitors 10 is hooked by and transferred to the
transfer roffimbodmmenhkr the present manufacturing machi ne, runners can be

easily severed b ki ng, u of. a sinmpl esstructured runner gujde, 15, .and
the metal lead fR&IRTINE 1o Ffr b Acermiionl sesinm & frrmed of ecHancrireHative
the s ra o] L ON.g Th f . 1 h n t § 1
{1 soxer BREARORBEALAEY iTTERE! ROV CIBNGIPT RN 98 Lo palias
hi gh reli agdntihdonsly dtea ebitaigdegdhR® iRtESANloNY ERé 1ethodirbetien e d Kby N
various forms, wthout
metal lead frame 1, and a crosspiece 3 is provided connecting both sides of the
lead frame 1, which crosspiece being disposed one for every two terminal
sections 2. The lead frame 1 is provided with the terminal section 2 for two

30 rows in the width, and a transfer perforation 4 in the side edges at a certain



departing fromthe spirit or the main feature. For exanple, although the 20
above exenplified nmetal lead franes 1 are provided with th ey m

section 2 for two rows in the width dirgction of the |ead @rﬁnm?taéﬂﬂato
be understood that such disclosure is not to be interpreted as |imting.
The term nal section rmay of course be provided in one row Accordingly, it
is intended that the appended clains is interpreted as covering all

al t er at i opsedetdrnodefiregulaaniat@sads fall within the true spirit and scope

of the invention. 2 8 MAY 2003 10 CLAIMS 1. A nethod for, manufacturing a
solid el ectrol y¥sc sbigpatiinod 16ongr i solidy edewtrelydiss capacror eglemants Roage

tal lead f havi ter m, nal tiqn, which-g.soljid,glectro].yti
SRR AT L A B U s A e S
the | engt ygitf&ed gﬁﬁ e #%ti%te%ctlr?@éj.({xéﬁﬁ'@r b tge@ﬁi*tg'sﬂgw‘ﬂ)edf caagx%gitor
encapsul at1 ng said capacitor elenent w a noulding resin by providing

sai d npul ¢ld@ehe s drel d&@l&ﬁlx‘ésﬂ;&!ﬁﬁlggwﬁlh_eberﬁﬁﬁh?bék}ti&n saighdfiatereithl
frame is provided with a crosspiece bridging both sides of the netal |ead
frame in tsectisno2b,t ued vihet daiciteet elemerming isrfizsespioac thé dermiral séowion 2.
capacitor elenents, so_as there are a space contajining _said crosspiece _and
a space withpselidglackeplytic sappresensleseentndiyfomeed phadluselitieahlaminated
capacitor glepents; 15 a nmain runner is provided along at | east one of the
sides in tszﬂeﬁgg‘of the width direction of said netal |ead franme; a sub

runner, which i ADrARGH N9 FIG. F 80Fhe ahfbtARI1Bad UNA%Ne 1 SmBLRAYedERitH the
regi on corresponding to said space w thout having the crosspiece; and

duri ng0t heapacips wlamients 5tispplaaed inoa Imulti-caesynmiodding &zt ee that @ Athinai d
capacitor elenent, through said sub runner. 2. The nethod for_ manufacturing
a solid elwnmnes ¥islecaidpgclasgionnd aloasianecside nintermrepkihe width diveationead

capaci t or GiBrdaed Trame Land oo eBBEE AT PG 8 Bennthing Gy H5Per s mrif:
encapsul at.j | ral Yokl gftP i s , in
use gf a rlle eregn%j’eﬁhlg}?%ﬁ%?g%i %L}g at tﬁﬁéeVL %%Ib?hﬁl%ﬁ t“g‘&bﬁte?%}ﬁﬁﬁfﬂ’ Vg%régg{lent )
of the spajrobspibbe 3rekidts.| eMblidlmneesihoid dagplied tdetlacichpgcitoslieldr@ents Gn i n

the transfer pitch. 30 3. The nmethod for_ manufacturing a solid electrolytic
capacilfor thaepghdaj gatg portion Qhprevided aing thet anb| waenenr £re Thet eapaeitaf a

first and second netal |ea r j.oi ned b oupt..n he,.refer.e . hol e
pr ovi dod. Ao PIREUR Ry E Saatn (<l R Ihgl 5 oS0t of PR MELRERRICY
the referengachore 1 Gy #8d. &, 48§ c8dr8 HHMW WD af@iHaBGERRArdE R a | Gafle
frame together. 4. The nmethod for manufacturing a solid electrolytic
capacitor glatited in 5 claim 2, wherein said reference hole is provided at
one side in terns of the wwdth direction of said netal |ead frane,
The metal lead frame 1 is provided with a reference hole 6 at the
20 Dbeginning point and the end point of each span corresponding to a number of
capacitor elements that can be molded at one shot. The transfer pitch of the
lead frame can be made sure by detecting the reference hole 6 with a sensor
(not shown) at the molding stage. In case any dislocation is detected,
preventive measures may be taken in advance to avoid resultant troubles.
25  The reference hole 6 is provided only in one side of the lead frame 1; therefore,
if a lead frame 1 is supplied reversed by mistake or by an unexpected reason, "
it can be found out easily and troubles can be prevented.
In the present exemplary embodiment, the crosspiece 3 is provided one
for every two capacitor elements, as shown in FIG. 3; hence, respective

80 capacitor elements 5 are separated alternately by a space containing the



5. The method for manufacturing a solid electrolytic capacitor recited in
any one of clains 1, 2) 3 and 4, wherein said capacitor el emazﬂlrmAy
encapsul ated 10 with said noulding resim, and then the sub ru g@paed
and severed fromsaid netal lead frane while said netal lead franme is held
firm 6. A machine for manufacturing a solid electrolytic capacitor
conprising: transfer nmeans for noving solid electrolytic capacitor elenents
15 nount ecroaapiceacipnd at spacn veithettlhdwad theaweosspti¢rea Sno@ideeghe esiln

i njected through a main runner and _a sub runner, wthin_said machine;
hol di ng neameer 8rhasobefmprevidedppeiheasprechwithonitdrayueithecrosspises 4, the al

ot i ng ORGP TEETE A SRR e COBLAHR AP T 300 BUPAL RS
hol di ng nfk P Sasc RGP Rl aamle
Car 0 ol 1 ieake i BRUTROIEBN T of8 (he I R AFAR e UMOREE TREMAL 0F

of thes meimtegt£Rd bhale ®atdlyload Hamtle 8N aP SUpaEAEdCRPAC Lhe m SireFRAKSrsand
said sub runner fromeach other. 25 7. The machine for manufacturing a

solid el edNamélys the ospaciunoerr’zantddei sulerannes8 hiverlsien fambdioirelengntreans

conprises; a toothed roller having_ sajd escape, section in the mddle and a
press sect® bae eEsspracess A t%wtﬁgﬂ%ad %@éﬁeflﬁ dherafpre; & foree gaerted foethe of

the axis 30 direction..and. a, pressure.rolle ving a prod ape
secton 1 PPk LA TeaRhBl R0 ARHA PisPirolhit HwRalRE e nTERRY thie

mi ddl e angdyRydiSSalSHIan thatt PL6S8s BEnaA bR tle d5RGatioATBT thi [RRifersi des
in terns of axis direction. 2 8 MAY 2003 12 8. A netal lead tranme 1n the
formbd adbgrgpddsotharharrhatitweiahnesbéivweal ¢he mdlding resimacf salid elextrglytisi ng:
a plurality of, term nal .sections stretching in the wdth directjon, 5

di sposed &RPagitenE0 padyhe lepddramenl veitlmet prige ayith yhepresentsembediment.
bridgi ng bgth,si,des gltz the netal lead frame in terns of the wdth -

di rection, 8 g Q)ng the length direction; wherein said plurality of

L0550 58! Dy EOUSHSE s pI0E AR it 86 o  cbriah:
specific length together is described with reference to FIG. 4(a) - FIG. 4(c).

16 As shown in FIG. 4(a), end of a first metal lead frame 1 is cut at the
location of the reference hole 6, provided for location detection, with the
crosspiece 3 retained thereon. Next, as shown in FIG. 4(b), beginning of a
second metal lead frame 1 is cut at the location of the reference hole 6, with
the crosspiece 3 eliminated. And then, as shown in FIG. 4(c), the end part of

20 first lead frame 1 as shown in FIG. 4(a) and the beginning part of second lead
frame as shown in FIG. 4(b) are overlaid and connected together sharing the
reference hole 6 in common.

By the above described method of joining, a single piece of metal lead
frame can be formed, with two lead frames overlapping in the shadowed area

25 as shown in FIG. 4(c). Thus the metal lead frame can be supplied on
continuous basis enabling a continuous production. Furthermore, since the-
reference hole 6 locates in the overlapping area, it does not invite any
inconvenience such as displacement of the transfer pitch for encapsulating the

capacitor elements in the molding die. This provides a significant

30 contribution to the productivity and in the manufacturing cost.
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s 100 ( FONED 1 oPtr Ui mileh P Vo dt i 4 bE oridagta With the
?7* dE~_@ Y0980 plrfotQUes @(i’eﬁ’]i@f@.‘g"lf bf the metal lead frame 1. The teethed
10 roller 12 is provided with a press section 12a for giving pressure onto the
metal lead frame 1, an escape section 12b for providing an escaping space for
the sub runner 8, a product escape section 21c f_or providing an escaping space
for the solid electrolytic capacitor 10 and a pilot pin 12d that fits into the
transfer perforation 4 (ref. FIG. 1). The pressure roller 13 is provided with a

15 press section 13a for giving pressing onto the lead frame 1 and a product
escape section 13b for providing an escaping space for the solid electrolytic
capacitor 10. The timing belt 14 is provided between the transfer roller 11
and the teethed roller 12. The runner guide 15 is provided in a pair for
guiding the main runner 7 from the upper and the bottom directions.

20 Clockwise revolution (in the drawing) of the transfer roller 11, with
the pilot pin 11a engaged with the transfer perforation 4 of metal lead frame 1,
transfers the lead frame 1 to the right (in the drawing). At this stage, the
lead frame 1 is firmly held from the upper and the bottom surfaces by the
press section 12a of teethed roller 12 a(hd the press section 13a of pressure

25 roller 13. The solid electrolytic capacitor 10 is supported free of contact by -
virtue of the product escape section 21c of teethed roller 12 and the product-
escape section 13b of pressure roller 13. The sub runner 8 is also supported
free of contact by virtue of the escape section 21b of teethed roller 12.
Namely, the metal lead frame 1 is held firmly from the upper and the bottom

30 surfaces by the pressure roller 13 and the teethed roller 12, with the exception
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10%@ () drahOes boink" @IRUCEY( the! duniner” guld]sRCiHJ%'Ehé)sub runner 8 also
proceeds to the same direction accompanied by the main runner 7. Then the
gate portion 9 is broken, and the runners 7, 8 alone are severed from the lead
frame 1; the point of severance locating somewhere between the pressure
roller 13 making contact with the teethed roller 12 and the beginning edge of
10 the runner guide 15. The lead frame 1 carrying the solid electrolytic
capacitors 10 is hooked by and transferred to the transfer roller 11.

Under the present manufacturing ma_chine, runners can be easﬂy
severed by making use of a simple-structured runner guide 15, and the metal
lead frame 1 is kept free from a force or a stress generated at the severance

15 operation. Therefore, the severance does not ill affect the hermetic sealing of
encapsulation, and solid electrolytic capacitors of high reliability may be
offered.

The present invention can be embodied in various forms, without
departing from the spirit or the main feature. For example, although the

20 above exemplified metal lead frames 1 are provided with the terminal section
2 for two rows in the width direction of the lead frame, it is to be understood
that such disclosure is not to be interpreted as limiting. The terminal section
may of course be provided %n one row. Accordingly, it is intended that the
appended claims is interpreted as covering all alterations and modifications

25  as fall within the true spirit and scope of the invention.
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solid electrolytic capacitor element is mounted, provided at a certain regular interval
along the length direction of the metal lead frame in a moulding die; and
encapsulating said capacitor element with a moulding resin by
providing said moulding resin into said moulding die, wherein
10 said metal lead frame is provided with a crosspiece bridging both
sides of the metal lead frame in terms of the width direction, one crosspiece for
every two capacitor elements, so as there are a space containing said crosspiece
and a space without having said crosspiece among the spaces between said
capacitor elements;
15 a main runner is provided along at least one of the sides in terms of
the width direction of said metal lead frame;
a sub runner, which is branching out from said main runner, is
provided at a region corresponding to said space without having the crosspiece; and
during the encapsulating step said moulding resin is injected onto
20 said capacitor element through said sub runner.

2. The method for manufacturing a solid electrolytic capacitor recited in
claim 1, wherein said metal lead frame is transferred for a certain span
corresponding to a number of the capacitor elements that can be processed in one

25 moulding operation for encapsulfating pluralities of the capacitor elements in one
shof, by making use of a reference hole provided at the beginning point and the end
point of the span in the metal lead frame provided for detecting a dislocation in the
transfer pitch.

30 3. The method for manufacturing a solid electrolytic capacitor recited in
claim 2, wherein said metal lead frame is formed of a first and a second metal lead
frames, joined by coupling the reference hole provided at the end of said first metal
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direction of said metal lead frame.

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

any one of claims 1, 2, 3 and 4, wherein said capacitor element is first encapsulated

10  with said moulding resin, and then the sub runner is peeled and severed from said
metal lead frame while said metal lead frame is held firm.

6. A machine for manufacturing a solid electrolytic capacitor comprising:
transfer means for moving solid electrolytic capacitor elements
15 mounted and encapsulated on a metal lead frame with a moulding resin injected
through a main runner and a sub runner, within said machine;
holding means for holding the upper and the bottom surfaces of said
metal lead frame, and having an escape section providing a space to avoid the
holding means making contact with said sub runner; and
20 guide means disposed at a place downstream of said holding means,
provided for guiding said main runner; wherein
the guide means is operable to effect severance of the metal lead
frame carrying said encapsulated capacitor elements and said sub runner from each
other.
25
7. The machine for manufacturing a solid electrolytic capacitor recited in
claim 6, wherein said holding means comprises:
a toothed roller having said escape section in the middile and a press
section for pressing said metal lead frame at both sides in terms of the axis
30 direction; and
a pressure roller having a product escape section for providing an
escaping space for said moulded elements in the middle and a press section for
pressing said metal lead frame at both sides in terms of axis direction.
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