; €3e==L806f [ RI NG HOARD, METHOD FOR MANUFACTURI NG
AND ELECT mmm USI NG W RI NG BOARD BACKGROUND OF TH " m
Field of th nventlion The present invention relates to a wr )

ret hod for 10 1¥5%M¥hufacturing a wiring board and an el ectronic cBifpénhent
using a wiring board. and nore specifically to a wiring board, nethod for
manuf act UNERINE BOARING METHOD POR MANUFADTURINGCWERING BN RD ANDOE B 0 KdNEC
board that can provide a small and thin passive conmponent such as solid
condenser CONPONENDr USING| WIRINGSBOARD Or so on. Prior Art Up to now, a
passi ve conponent such as capacitor or resistor 20 together with a

sem conduct or chip such as CPU (Central Processing Unit) or nenory has been
used in an el ectronic equi pnent, and an el ectroni c conponent using a chip
type condenser el ement has BRERGRSENDasSF!{TEE cTypeENtION A tantal um solid

el ectrolytic condenser elenent is nentioned as an exanple of a chip type
conderser elenment . A tantalumsolid electrolytic condenser elenent is
provi ded 25 with an anode forned by a porous sintering body nmanufactured by
sintering high purity tantal umipduidef ithehiigivenerfjpar at ure and hi gh vacuum
at nosphere, and a dielectric forned by a tantal um pentoxi de synthesi zed

el ectrochemcally in acidic nmedium Further, a cathode is fornmed by a | ow
resistivity solid electrolytic |ayer such as manganese di oxi de or
conductive pol herprasentbimvémybon reldtes \to angizisyl beariayesthdl nber a
tantalum solid el ectrolytic condenser el enent has | arge el ectrode area by
usi ng a poapufaachodéngia wirikng thadmi faord minnedectirzaticonompdnent aiging a
capacity of conponents. Further it 5 has excellent alternating

char &6 er witringameahd ghaadimcatsi kpegilfycailpgta solimng bourdl yhethsd afor

cat hode. Therefore, a chip type condenser using a tantalumsolid

el ectrol ynagufangening 2 eheng mattandisad edeciroapactcompenentposicnd of a
mobi | e conmmuni cati on_equi prent such as a portable tel ephone or a portable
el ect r oni ¥11DngoRPpRdnthat ctram PP e Fosraidr sodakthénnpaseive cepmponrnt
smal | .size) thin shaping, high frequency and large electric current
capacity. SWBRed8efFOlAdcAPPALYPRT cOHEBABEPT nag0t by NnETRBYL CHPMeRY i ¥ QR -
tantalum solid electrolytic condenser elenent on a |lead frane and

encapsul ating around the tantalumsolid electrolytic condenser 15 el enent

with resin. However, it becones difficult to increase a
15 Prior Art

Up to now, a passive component such as capacitor or resistor
together with a semiconductor ¢chip such as CPU (Central Processing
Unit) or memory has been used in an electronic equipment, and an
electronic component using a chip type condenser element has been

20 wused as the capacitor. A tantalum solid electrolytic condenser
element is mentioned as an example of a chip type condenser element.

A tantalﬁm s0lid electrolytic condenser element is provided
with an ancde formed by a porous sintering body manufactured by
sintering high purity tantalum powder in high temperature and high

25 wvacuum atmosphere, and a dielectric formed by a tantalum pentoxide
synthesized electrochemically in acidic medium. Further, a
cathode is formed by a low resistivity solid electrolytic layer

such as manganese dioxide or conductive polymer, a carbon layer



-

static capacitance conparing with external site because of recent
mniaturization and thin shaping of electronic equipnment. To sol ve these
probl ens, a chip type condenser which does not use |ead frame is proposed
by Japanese unexam ned patent publicatbon nunber 08 20 - 148386 or 20D1 -
307946. A chip type condenser nentioned in Japanese unexam ned patent

publ i catiand nanbéives lay48386 conprising, as shown in Fig. 1, a condenser
el enent 3 provided with a anode 301. cathode 30a and dielectric 303) an

i nsul ati ng boaftingeppoviaddd lwm Isod ifd redte @5 cdiytiar tdorpiquwdy il efdnt has
supportingathe anode 301 of the condenser elenment 3, a second supporting
portion 1B2sgepelethgodacarer B0l @ Polrousordedser iel baea i 8abhedf G
first external termnal 9 and a second external termnal 10 forned
respecti vetgiahupbeadhen and egfl aned nig cepasupporf iavgpporaniten 1Buanbekhet
second supporting portion 1C and connected respectively with the anode 301
and t 9e chasoercsbben bralipr zonng tdharanisi@tde endahdob2rebhabhliogebi 3
covering main portion including the condenser el enent 3 supported by the 5
i nsul ati ngsbegrd solpdchilgetypdyEenasnseratbntiponcthére femanes echirxaypaed
patent publication nunber 2001 - 307946 using, as shown in Fig. 2, a

st er eoscopPRANBEERgUBbAg dapEastabumvsehid cebectrobyt¢ orondenselr s¢ eepenic
portion 15. The stepped portion 15 is formed by the 10 insul ating board 1
and resi 28 bosn |uafihated BAPACLFHES eIMRIRenhnf &t mahibeasemmun fdwtion
recessed portion 14 is_a portion where the condenser elenent 3 is nounted.
Upon t he 8epRBENBoFEFBN2E52 RoEbAbLet beleBhoBedonsa aponkebke | el ef brdniea,
and corresponding to the conductor 16 an anode ternminal 17 is provided on
the ridar SEFiBREAEFUGD 3P @ RO LARRRIE BEFECRAR I IRIIBHANIT egu tvhRg 6Madd $iZer 18
used for cathode is prqvided on the bottom surface of the recessed portion
14, and cbPIRSHARAMY (0 I ETEGHETCYI 3RS | LARTe Pl oL tTAnBHEYERENFIRACHLY | S
provi ded on the bottom of the stereoscopic wiring board, The conductor 16
used as an anoﬁ%rﬁﬂﬂefheaaﬁBgB F¥PRi Aandensar evadnhetted BY nnreeoitic or
20 provi ded mﬁ#hin a ggn ecting hole 24, and the conductive |ayer 18 used
as a cat hb¥REandm: #L +%t GV R ITICOTE eRPE T B ARBERE PP A%agnhERRE ARGl e

27. Nurmeral 26 denotes resin filled in the connecting hole 24. Further) the
condensere’éf"@%ﬁfa?)li‘g RGPS HE ttr'?é“raé'd"é%ss&ijz‘g %&E?Wlﬂﬁc FRP4$RSHode
301 i plafed 0 t?e st epped rtion 15 and conne tg? to_the cpnductor 16

ised s R SRORE. VIRE TETHBUe MUEUSF o b BECEBaN (A T AGTLENERCIFOESISS S 18

used as ag g2t 1de, §0LLUA £ NS S SARBSLYE 208 s £5 bechuse of recent

miniaturization and thin shaping of electronic equipment, To solve

these problems, a chip type condenser which does not use lead frame

ig propsaed by Japanese unexamined patent publication number 08
20 - 148386 or 2001 - 307946.

A chip type condenser mentioned in Japanese unexamined patant
publication number 08 - 148386 comprising, as shown in Fig. 1, a
condenser element 3 provided with a anode 301, cathode 302 and
dielectric 303, an insulating board 1 provided with a first

25 supporting portion 1B pupporting the anode 301 of the condenser
element 3, a second supporting portion 1¢ supporting the cathode
302 of the condenser element 3, and a f£irst external terminal 39

and a second external terminal 10 formed respectively on bottom



4¢ However, in the conventional w ring board used for the chip type
condenser, the external termnal is provided on the bottom of the
i nsul ati ng board, nanely on the side bottom of the plane where the
condenser elenent is Connected, and thg external termnal 5 is connected
wi th the anode and cat hode of the condenser el enent through the conductor

formed wi bhithd Bérsbraapodmiey poevidad B andhed Besbal isig Gy FoRtiHg OF

filling a conductive resin is considered as a nethod for formng the
Conduct or 1@i ahd ncditee ¢ bed Lee Fed €1 e DY i wleth tthd ol B03UbARI BHe DORERpa UL
it becomes difficult to fill, conductive material within the through hol e,

because djagetlerowsh tdemduutingh shbkseangegel tin) 12Nabhdas Glgd 19 sovéLTRGt
m niaturization of chip type condenser, Accordingly, conductive

i nper f ectmabni poapiohoinctudingethe topdefieetr éléhény df sCPPeticédViey the
material within the 15 through hole. Further, since conductive inperfection
is aptd t oingeliatiwnghboatrfielt hrough hole, mniaturization of the chip type
condenser becones difficult because of difficulty of further

m ni aturi zati oA aifiy ltypei comdehsar cnerdi drediohl gpdnyee: aaectantaedneat éoved
i n Japaneee unexam ned patent publication nunber 08 - |48386, form ng of
conduct i vpublbsathor Bumb2rwi200iln 4 20T dugkihg) ead1AhoWwdAiins Riig.fizul 4,
because the depth of the anode 301 side through hole 11A is different from
t he dept hsbéreheceonihodér80g beadedt hroujiiefiowdth2iec@ssédrpbetionnld aid p
type condenser nentioned in Japanese unexam ned patent publication nunber
08 - 14B38Genped 200Ition3(A46.The neserhedstrappiivg pbi t ien fiosmedr had tlve
connect the anode of the condenser el enment and the conductor used as an
anodd(n insulating basuflali agdbvasin AdnuBiclamingtedsbotk sidesm &f the
increasing manuf acturi ng process of the mﬁring board for use in the chip
type condénselatingpaisrd/lor ThE 1eaeEeRONoAR 1B bAtisog ndrtinreybare the
invention is to provide a wiring board which realizes a small and thin
passi ve cORPBABRETrsBEAMABLCA| pSt PpunEsAdendern chhnctterPod t PoEbiRRNbRr 2

el ement. 10 Another object of the present invention is to provide a Wring
board whi EARBUATEE HANLFEEt AFcAnecdBPRy L8 PEPMipadsi sod conporepending e
chip type condenser connected w th condenser el enment. Another object of the
present i RPBRAINGELR 36 AvargdeLainingg bddurrpvifed on Hoereagesurface
manuf gct uring process and reduce 15 manufacturing cost to form passive
conmpottent ©§ UERE AL FRIFIYHEL IS HPAEGnneb t B IRT B v dddifed Bcpapdnfor
Anot her obj ect _of thgmﬁresent inégntion is to_provide a small and thin

el ect roni E2EBAPBNEMPIMTHIPT Ssie BALREF BRF§2ee W ddiRsErCEPaRENROBELORI SO
RS T TR B I R AR TR R
19 is provided on the bottom of the stereoscopic wiring board. The
conductor 16 used as an anode and the anode terminal 17 are connected
20 Dby a conductor 20 provided within a connecting hole 24, and the
conductive layer 18 used as a cathode and the cathode terminal 19
are connected by a connecting hole 27. Numeral 26 denotes resin
filled in the connecting hole 24.
Further, the condenser element 3 is mounted to the recesged
25 portion 14, and the anode 301 is placed on the stepped portion 15
and connected to the conductor 16 used as an anode. The cathode
302 ie connected with the conductive layer 18 used as a cathode

through conductive adhesive agent 4B.



cbst. In accordance with this invention, there is provided a wiring board
whi ch forns an el ectronic conponent by nounting a passive el enent)
conprising an insulating board provided with an opening 25 havi ng
predeterm ned pattern, a wiring formedgw th predeterm ned pattern on said

i nsul ating board, and an external termnal filled to said opening,
connected W t hHeRedew I LAJLRY Edtvlen t1dA4W) winritheHaTR uls@ g2 £BRt /D Of 4 5ai d
i nsul ating board where said wiring is 6 fornmed. According to the above

constitut tgpe sbndentle,exher aRkekaali BakmigaenbedgedvideliNni pgL! BLE LGN
board and is exposed to a bottomof the insulating board where the wring

pattern i sff ehaednsbhlheifigngoatdt haawelyngnpahbesndenpbetdmsbeeshof piise
i nsul ati ng board becomes unnecessary. Therefore, thin wiring board and thin

el ectr oni ehegei flnerbndansee obémemecds EoiindEEed SianGet kR @dr@ianat ed i A DAl
I s enbedded in the insulating board, form ng of through hole having small

di anet®r 16 benneesednmitlestihu yandderafdroathdds o€ Bhar dofadnber element
manuf actured easily, Further nore, since form ng of through hol e having
snal | di arbrengbethaesonduetes stwymed ov i tel rexiter nalrcughmhBak psoeoasgctsd
directly with the wiring pattern) conductive inperfection between the
ext ernal theninahlatdnghbowirding pattern becones difficult to 15 ari se.
Therefore, small wiring board can be obtained. It is preferable to formthe
external term Raktdsgrux Edbliegisstoudthytietalesitbss ame iiderudaerindONedi Ng
of electrical characteristic. Specifically, copper, nickel, gold, silver,
tin or al Eoy fbrxmend tlve progfdercdivize wi2Bihf theechrowslth rodlar patosriideid €oi shaot
i nfluenced) the external termnal may be forned by a conductive resin
i nst el ofingvlakisgbdoarse. bWtenit hbecomdacdilfd icaditn tics fickll) condustivety
i ncreases conparing with the netal substrate, but because difference of
coef fici emateriaheyhbhiexpimditneusdt hode, condause vdiameter of the through
hole is getting small according to recent miniaturization of chip
type condenser, Accordingly, ceonductive imperfection is apt to
occur due to imperfect £illing of conductive material within the

15 through hole.

Further, since conductive imperfection is apt to occur within
the through hole, miniaturization of the chip type condenser bhecomes
difficult because of difficulty of further miniaturization of the
wiring board.

20 In a chip type condenser mentioned in Japanese unexamined
patent publication number 08 - 148386, forming of conductive
substance 11, 12 within the through hole 11A, 12A is difficult,
because the depth of the anode 301 side through hole 11A is different
from the depth of the cathode 302 side through hole 13A.

25 Fuxrther, in a chip type condenser mentioned in Japanese
unexamined patent publication number 08 - 148386 and 2001 -~ 307946,
since the stepping portion is formed to connect the anods of the

condenser element and the conductor used as an anode on the
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25 resin and the insulating board is small, peeling of the external
termnal fromthe insulating board becones difficult to arise. Cenerally,
plating filmof soldering adhesive substance is forned frequently on the
exposed surface of the external term ngl 7 to nount chip type condenser
on the wiring board. At this tinme, considering environments, it is

preferabl gnbelbeinyt @t i nenbitbhrusing |eswt fige spiderbhg aobesiyeng
substance such as tin, tin silver alloy, tin - copper alloy, tin - bisnuth
al loy or haflufagcieihgadteyesSiotCeneheit Nsgldd 0 £beanfe NAS tIRNYKEPNPARENT
form ng regions, after form ng nmany conponents to the conponent formng
regi ons tegribrgercut off the insulating board to nmake into the separate
body) an area of the bottom of the opening portion can be wi den 10 by
form ng' the opening to step over adjacent two conmponent regions, the
external termnal can be formed easily. Therefore, conductive inperfection
beconds difficult to arise, rsuvMMRYY OF MEE InvENtTOIN be obtained. ' In
accordance with this invention, there is provided a nethod 15 for

manuf acturing a wiring board which fornms an el ectroni c conponent by
nounting a passive elenent on an insulating board, conprising a process to
farm a conduct Ameodjdan off theprkaeatofnweaitiomssl td provhderslwiz iAEasESSat 0
form an opening on a predeterm ned portion of said insulating board, a
process twhiohnredl fzdeanahal Braridahiafp2és by avicompgnew tf sbéh g ahepnehsd i ve
substance within said opening of said insulating board, and a process to
forma w condehaerngopnedetdrwinkdcpadéresarbyleeanyi Ng unnecessary portion
of said conductive film According to the above constitution, since the
exterlthl 25 tehnbrhkerichbfertred tiye fpivesieny fheesvidndis ve mtbsidnaevirinide
opening of the insulating board, manufacturing process can be decreased
conpari ngbekarfl €hbhokncamrizd mestufadt whiesh dagriiy tte foirmi pgsphve ecompondrot h
sides of the insulating board. Therefore, 8 manufacturing cost of the

wi ring boardhcasm pbipetivpedcordenher, connected with ofndéwséot¢bemert t he
opening portion of the insulating board becone al nost sane as the external
termnal, an ateatbertdie epepingheeneEsenthisvantionder to@mevidgawitindhe 6
conventional hole dianeter of the through hol e which maintains conduction
bet ween sheéude whilchottam ciearrageasuamifeg thadnd, phereker eandi | tedur of
conductive substance becones ea%y. At this tine, the external term nal can
be fokdredmaasfrgtBying| coag tiee foyaninep dive momnesiand i surlboes iR htype
copper, nickel, 10 gold, silver, tin or alloy thereof by using electrolytic
pl ati ng, FORBRBFerywAeRnaftasewish fpBAepEAFnglE¥eRfde enough) conductive
resin may be filled in the opening of the insulating board by printing and
cure thereaftePRPREEERPHTCE RithE Py teRb iR IODHAS FRProvide a amall

and thin electronic component which is mounted not only a condenser
element but also a passive component such as a resistor and coil

20 with decreased manufacturing process and reduced manufacturing
cost.

In accordance with this invention, there is provided a wiring
board which forms an electronic component by mounting a passive
element, comprising an insulating board provided with an opening

25 having predetermined pattern, a wiring formed with predetermined
pattern on said insulating board, and an external terminal filled
to said opening, connected with said wiring by said filling, and

exposed to a bottom of said insulating board where said wiring is
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15 Cenerally, after formng of the wiring pattern, sol dering adhesive
substance is forned on the surface of the pattern and the external

_terminal. At this tine, considering environnments. it is preferable to use

I'ead free sol dering adhesive substancegsuch as tin, tin - silver alloy) tin
- copper alloy, tin - bisnuth alloy 20 or tin - zinc alloy. Since the

i nsul ati ngobredad has many conponent form ng regions, after form ng many
conponents to the component form ng regions together, cut off the

i nsul ating boagécépaihye ot Ohé hapoeRaraims hiditicR) aseR«0f thide Hotd.90 Pf

t he opening portion can be widen 25 by form ng the opening to step over

adj acent ¢¥emLRADODENdmE SO &DSin (e DAY nieehEhral aﬁanibeeiﬁé@ai €384 Y-
At this tine, the external termnal is cut off and nmake into the externa
term nal wét€6mREE ithée 1 RbRTAEOAG hSOrPD WHHe the S ¥ i GALEARGC: Wi £dbridH S
invention, there is provided an el ectronic conponent fornmed by nounting a
passi e efermrithg cORRe BiAlng paivtgig BAGSkIS @HRRESE AGheAlnkGSHE fhi b raar d
provi ded with an openi ng having predeternm ned pattern, a wiring farned with
5 predet ebetomwes paiirerdesmadai d Thewedbrsg boeim, wandngn wdet nahdt esinal
f filled to said opening, connected with said wiring by said filling, and
exposed telecbobhbm efuipment neahabéngbboiiedwhere said wiring is forned, a
passive elenment formed on said wiring board, a conductive article

connecti ng el eRtrthat| ysieicweerthesabfdternabg thdmdndlsai«sl paseddedchianaite
and an insul ator encapsul ati ng around sai d passive el enent. According to

t he aboveimsniatingi boardnafbrmimg 6hi thrnbuglhnghdbarkhehny benalt ainetkeer
easily, therefore, small electronic equi pnent can be obtained easily. 15 It
is priéf erbédtemes dmaecebheaext erthnatelerer ralwics bgakrdweanshes tmarnyfadmirdd
substance to | ower contact resistance between the external term nal and the
Wi ring pataeiby. arthztthemproowes epecat Eogmiharef ttémicsighc hofl echaetngrenall
equi pnent. Specifically, copper, nickel, gold, silver, tin or alloy thereof
i s preferdbimetap Rgares unhgcésgarn@nsbothed extredaaderermimabtierornmidteant
transistor on the insulating board with conbination of substance and shape
of a wiri@ireahdy|vwitediheoHisingurpresrn c aprsiucdliva hoderfmét oo ries tvwand |
and |ight weight portable electronic equi pnent can be obtained. 25 BRIEF
DESCRI PTI Ehe Gt aRAgnMdS afhandn tBat ¥ brlng |Re ey pegomed 9hffibeel tictai |

in conjunction
arise, Therefore, small wiring board can be obtained.

It is preferable to form the external terminal using low
resistivity metal substance to prevent lowering of electrical
characteristic. Specifically, copper, nickel, gold, silver, tin
or alloy thereof is preferable.

20 If electrical characteristic is not influenced, the external
terminal may be f;rmed by a conductive resin instead of metal
substance. When the conductive resin is used, resistivity
increases comparing with the metal substrate, but because
difference of coeffiéient of thermal expansion between conductive

25 resin and the insulating board is small, peeling of the external
terminal from the insulating board becomes difficult to arise.

Generally, plating film of soldering adhesive substance is

formed frequently on the exposed surface of the external terminal



1® with the appended drawi ngs, wherein; Fig. 1 is a cross sectional view
showi ng a conventional chip type condenser. Fig. a is a cross Sectional

vi ew showi ng a conventional chip 5 type condenser. Fig. 3 (a) is a plane
vi ew showi ng a chip type condenser applkied wi ring board in accordance with
an enbodi rent of the present invention. Fig. 9 (b) is a cross sectional

vi ew al ongoAmoudt thig gi'pEi Sondéndef n - tHd WriidPbda> @ CALSEnEECLipRal

vi ew showi ng a process form ng an opening portion for use in an external

term nal . cbhgdddrihY drsvir Simste S8k DNYr \¥le@WbI ROV 1% rih PROGASS 1Qly 0L H1 NO
an external termnal. 15 Fig. 5 (a) is a cross sectional view showng a

process ohsifgnegdatpabt ebDdReLhyORdhEEYveSs(bithficd S6ORSaseeihON@iy View
showi ng a process of formng a solder protective filmand an el ectrode

plating. Eigve® 4Bloys AL -0SSpHEEtd10a), ¢ige SBMUYh 21RbYCES i Log ey
20 a wire conductor on a wiring board. Fig. 6 (b) is a cross sectional view
show rjy aapLegess of nounting a condenser elenent. Fig, 7 (a) is a plane
view showing a wiring board nounted with a coil) 25 Fig. 71b) is a cross

sectional viewsaheexle indulhtiiigodtdhas Mad)y compdient forming regions,
after forming many components to the component forming regions
together, cut off the insulating board to make into the separate
body, an area of the bottom of the opening portion can be widen
10 by forming the opening to step over adjacent two component regions,
the external terminal can be formed easily. Therefore, conductive
imperfection becomes difficult to arise, reliable wiring board can
be obtained.

In accordance with this invention, there is provided a method
15 formanufacturingawiring board which forms an electronic ¢component
by mounting a passive element on an insulating board., comprising
a process to form a conductive £ilm on a surface of said insulating
board, a process to form an opening on a predetermined portion of
said insulating board, a process to form an external terminal of
20 a wiring by filling a conductive substance within said opening of
said dinsulating board, and a process to form a wirlng having
predetermined pattern by removing unnecessary portion of said

conductive film.
According to the above constitution, since the external
25 terminal is formed by filling the conductive substance in the
opening of the insulating board, manufacturing process can be
decreased comparing with conventional method which forms the wiring

pattern on both sides of the insulating board. Therefore,



DESCRI PTI ON OF THE PREFERRED EMBODI MENT Preferred enbodi ments of the
present invention will be explained in conjunction with acconpanying
_drawings. Fig. 3 (a) is a plane view showing a chip type condenser applied
awring board in accordance with an egbodi nent of the present invention,
and Fig. 3(b) is a cross sectional viewalong A- A I|ine of Fig. 3 (a) .
In Fig. 3nAhcaedubidg 2o6k) or EneOBELSh sea%&rugalgg pLagPegncapsul ating

insulator is abbreviated. 10 ~n Fig. 3(a nuneral 1 denotes

an insul ating PoatderNUBBRAL &nJ£RO4 &5t and rﬂort&om%%ﬁb Zsénﬂﬁgoﬁsggtf‘on

pattern portion, nuneral 202 denotes an external term nal

denot es a@@”ﬂi@é‘§ﬁ@u§la%ﬁﬁ§tbc(éﬁd‘Béchfﬁbsﬂxﬂ&EtehﬁﬁE £ ¥hi %&SEénﬁ*r?gg”%?)

nunmeral 301 denotes an anode, nuneral 302 denotes a cat NUMEr a

denotes aaAeheaStit @hknapladyig( gbekeshr betomeBUTEHEL é&ﬂ&?%&%fw‘g £Xe
conductor, nuneral 48 denotes a conductive adhesive agent, nunera

denot €5 akknoBARRGHAA! B el REWRT JEHINEIQ! cif-SlRROtES @ Wl TPl Rt Sch s Ve
film (solder resist) and nuneral 7 denotes a termnal plating. 20 A chip

type condess@ucapphi &@t¥ewn! ishg faed Grd AU er i tinam Sododi ﬁf@ﬁd of
the present invention conprising, as shown in Fig. 3 (a) and Fig. 3 (b)

the wiringhbeatdrero¥idednyi bli tbadukbtine £CDAENAEE’ bRAGHES Nady ON the
i nsul ati ng board 1) the condenser elenment 3 provided on the mnrlng board

(insulating boatdthis tbﬁeZStm¢réxEaxuhmnuﬁrﬁﬁﬁaxﬂammeﬁhlEerﬁbacéahﬁﬁ&|hy
between the wire 2 and the anode 301 of the condenser elenent 3 , the

conducti véiadhesi vReagpahidd O niee tinig 1ol ey boalrdy wRehvweeppéhe Niéige, and
t he cat hode 302 of the condenser elenent 3, and the encapsul ati ng insul ator
12 5 Hhcapstbat shpvarputih tdie atapgenheteet pnisihg AlethevlythcFblat Hip) )
the wiring 2 conprising the pattern portion 20l provided on the surface of
t he insul ati ngFheahdr],wieerl ahler e bértted opentmyals 208e erraddsdedomdideive
insul ating board 1 and 5 exposed to the bottom of the plane where the
pattern poesionnma¥l bHes Fokhesil. ifhehexbeendhgt efnitha 30/i1lix: fray Meshrd dsy
exanpl e, by electro cupper plating. The sol der protective film (sol der
resi st ? 6prinpiogi ded onrehehpredéterninetdeadgobnfofmihe byt ékentpoly ke
201 of the wiring 10 2, and the termnal plating 7 is provided on the
pattern ppleitdng201 and on the exposing plane of the external terminal 202,
The el ectrode plating 7 is forned by the |lead (Pb) free netal material such
as tik®(Sn), tPRsnesally.sipfrer faymizid ®f they wiSring pappern( Geyldet hyg
tin (Sn) - bismuth (H) alloy or tin (Sn) - zinc (2Zrl) 15 alloy. In the

chi p typeadbgdénscpubpprned ithdoxmedngnboe dunfamecofdtine eatitedrnt hod the
enbodi nent of the present_invention, the condenser elenment 3 is, for

exanpl e, F&ﬁﬁapéﬁ1EBFFHnélectﬁﬁﬂﬁ%ﬂﬁcté@ﬁdeﬁ%@ﬁi%ﬁ%#ﬁﬁneﬁﬁiﬁﬂﬁMQnﬁg ihels

anode 301 fornmed by tantal um 20 ous S|nter|n body, the cathode forned
by the soPF&féFéE’tlleoF9tPEel%l%ﬁ1 efilye gubgtensRaBueR s
pol ymer, the carbon | ayer and_the S|Iver Ia , .and the nmetal sinterin

g
body (di eltéBrr E¢P 3081 EBRReLHOY n 1t 2l SRR tQ$AQQé &tk nebismyth alloy

| ect h | | d 2 Fi . Fi 4 (b) , Fi 5
(o) b o8 Gn(h) ArE adppanatory 0 L Te B He

Since ths insulating board has many component forming regions,
after forming many components toc the component forming regions
together, cut off the insulating board to make into the gseparate
body, an area of the bottom of the opening portion can be widen

25 Dby forming the opening to step over adjacent two component regions,
the external terminal can be formed easily. At this time, the
external terminal is cut off and make into the external terminal

of respective electronic component.



vi ew showi ng manufacturing process of the wiring board for use in the chip
type condenser applied wiring board in accordance with the enbodi nent of
the present invention. Fig. 4(a) is a cross 13 sectional view show ng a
process of form ng a opening portion fgr use in the external termnal, Fig.
4(b) is a cross sectional view showi ng a process of form ng the external
termnal, Fig.IB(@cdardangoswitsbetthdmalinsevt ishowi tijefe PigCassovafaddr ghnNg
the pattern 5 portion, and Fig. 5 (b) is a cross sectional view show ng a
process oflPEEAPRECt hecnpouent priximmed voyf i houanting hea epaskiode il ahing,
The wiring board for use in the chip type condenser applied the wiring
board in GeBBrdsABE aiwifrimgebeabddionori wifng,hanpieseld timy dalairdnp Wi &8d
manuf actured by the sane process as a wiring board ZO (tape carrier) fox
use in a WhRDf&k Cpenisy Nepingapredarerninddoeagern, &ariekmbeneihei th
mﬁrinqi(conductor pattern) is formed on a tape insulating board by

utili A ngPFedptesmigerl pathedn FhesmabdhdusViatibe kaptrdi nendasnfektoysal AS
shown in Fig. 4(a), a tape material fornmed by providing 15 a conductive
film8 onterPhBerlsii¥led tersahd apepdrinsabanengedodirth taid wiehsy b¢)shen

t he opening_ portion 1A to formthe external termnal is forned at

predet er nfh24ip8rt PBA BKPPREAt BPpeanhebEpnl of sAidoiyswlabingapeod sd useslr @S
the insulating board 1, and a rolled copper foil or an electrolytic copper
foil is uddddddning tedfarmed ca paspive element fpemedpment d o riAgi lsodnd med
by | aser rocessing using carbon dioxide gas |aser or exciner |aser, The

i nsul at i né tRFECEive aphicle cainen ring iedmctaicaild yobetiwded swidh wiagimm
(co nent formng region) where a plurality of chip type condensers are 25
equrggﬁd.a?ﬂe“%b@n?ﬂﬁsbﬁﬁtFbﬂmiﬂFisaFérﬁ%d}nﬁﬁla@&anpm@aB$MmeingF%{puMﬂ(a)
, to step over two, adjacent conponent form ng regions CAl CA2. Instead of
form ng tRRTOpRAPAYVBORLPBARYEA to the tape materi al

According to the above consgtitution, small and thin wiring
boardcan]maobtainedeasily,therefore,smallelectronicequipment
can be obtained easily.

15 It is preferable to form the external terminal using low
resistivity metal substance to lower contact.resistance between
the exXternal terminal and the wiring pattern, and to improve
operating characteristic of electronic equipment, Specifically,
copper, nickel, gold, silver, tin or alloy the?eof is preferable.

20 Further, by forming solid condenser, resistor, coil or
transistor on the insulating board with combination of substance
and shape of a wiring, small electronic equipment can be obtained,
therefore, small and light weight portable electronic equipment

can be obtained.
BRIEF DESCRIPTIION OF THE DRAWINGS

The invention will be explained in more detail in conjunction



X4 provided with the conductive film38, a nethod that the opening portion
1A is forned previously to the insulating board 1 by netal nold punch
processi ng, then adhere the conductive film®8 on either surface of the
i‘nsul ating board 1 nay be adopted. Nexp, as shown in Fig. 4 (b) , the
external termnal 202 of the wiring 2 is fornmed by filling copper wthin

t he openiwitipothé ompiidndédrdzawipie, byheratmns of el ectric copper plating
utilizing the conductive film8 as a cathode. The external term nal 202 is
formed to fillFiaffi diseat byothesepehbngl pordv emolingut O6hven el 6841 1h gyt
the insulating board 1. At this time, not shown in the figure, the surface
of the corvhetoondénsed.is covered by the resist. The opening portion 13s
of the insulating board 1 is forned to step over adjacent two component
formng regi onBi€LARR i@A2) candst fiec bbotamwifew showity AJcPRVERODodAL NS @N
area of twice of the 15 external termnal, therefore the plating Iiqui

ent er beastype toondenspeni ng portion 1A, and the external termnal 202 can
be formed easily. Next. as shown in Fig. 5(a), the pattern portion 201 of
the wiring 2 iBigoln@d by septhnagiawishewbugrgchhpernygssavudpabiirappdfied)
conductive film38. The pattern portion 201 is fornmed such pattern that, for
exanpl e #&iBiRANDPPATR| din SRegordampe owdthadjimacemtod imeronpbnehis fored et
regions CAl, CA2 one end is connected with the cathode of condenser el enent
o the firtvemtbement formng region CAl, and another end is connected with
t he anode of the condenser 25 elenent o the second conmponent form ng region
CA2. The pattefigi S (ot lisi i ceoss settvlendh viliey. alofig)A - BOr ring of Fig.

i ndependent wiring in the conmponent form ng region CAlL, CA2 respectivelx is
possilBl e.3 ft, as shown in Fig. 5 (b) ( the solder protective film6 is

15 formed on the predeterm ned portion of the pattern portion 2D1 of the
wiring, then tfedelddadribtie %S Agcrirsal oriavis bawing agxpoesess pf divemifng he
pattern portion 201 and the external termnal 202, It is preferable to form
the el ectIDRPIEERT RPTLEIN 1 ERT x@Ppi®e 2R 1e¥te=AL teymingh) - silver (Ag)
alloy, tin (Sn), - copper gCu alloy, tin (Sn) - bismuth (Bi) alloy or tin
(Sn) - zinc (z%ﬁgarﬁ(g’} YO8 FRALIBBAL ¥ ifdt SRRWIRG apRo R Hof inrming
condenser of this epbodi nent_ ammuf actured accordance with above expl ai ned
process, ¥ fEteTRALXERFREIAY erninal 202 is formed embedded in the

i nsul 3ti ng 1.0 boarﬂ 1,, an area of the bottom of the opening portion 1A of
the RAsul ating bPardal HRBROIR 88FELBARAMYRY FRPHIRGE REARATE PEFAT A%

di ameter of the through, hol e which maintains conduction between surface and
bot t om of® tRAEC ¥ ReY MChoard, therefore the external terminal 202 can be

formed easily._F . Si the pattern 15 portion 201 is formed on onl
it her surfacd bf BHE) HAIAATRBRAFEREL RAPACY RS AP SRaes torning ©

decreased, c i j Y i on t hpd jch forns pattern on both

si des) tﬁ%r’gﬁ%%r%%‘%g%’fc‘ggiﬁgi%o%‘?&c%sgg?%%%e%&ﬂnf' 6(a) and Fig.
6(b) are expl or, i S i : facturyng.process of t chi.p type
cc()nzjenser aBp?EPe ' vsmy(ra':‘nggv oar°¥$%e§gé§?ggr@ee#mgkﬁ‘g%ﬁ% ae?%%%‘f?rseﬁ?efo‘fnﬁ%@ yP
presept 1NUPNLL 00 kb de v OF i s 4 € Sh§£§&i onal view showi ng a process of
formng a wire state conductor on {ﬁi W TTng board and Fig. 6 (b) is a
cross sectionapy yi eggRoOWNG 4 MALes. Pl ARINL 1D LB ERIGNIS Slg Y -
2,5 To formthe Chip typé condenser usihg the wiring board in-accordance
with the puacess j j Fig. 4(a), Fig. 4 (b Fig. 5 (a
and Fig. Iiég(b) 1g?€§r§c§ﬁ%§’ﬁ§€%§ or zggélrrplge ag )showngi n Fi(g? ES(a)%J the(wi)re

conductor 4A igigorRg QB hNe1 D08 Wik Showih§ ARG COMPRRER ' | on
CA where the ano%e 301 of t%condelnser glwérrgnt 3 ig{aéonnegtrtétgﬁg#ﬂ% w\r/aetgle
conduct org 4%18, formed, for exanple, by printing or coating conductive
paste such as silver (Ag) paste) Next, the conductive adhesive agent 48 is

coat@g on the ppit Db o i@l at 80 68TPNEBnd PVYRTai8aGOR -CA VWRSHE dHTiq.
cat hode 303 of the

7(a).



condenser elenent 3 is connected, and as shown in Fig, 6(b), the condenser
element 3 is nounted and adhered on the conponent form ng region CA After
_ that, not shown in the figure, the condenser elenent 10 3 is encapsul ated
by, for exanple) coating and curing the encapsul ating insulator 5 such as
thernosetting resin over the surface where the condenser elenment 3 is

adhered, then cutti ngydriserdipoWidams Yreadk e MM Ng region CA

and make into the separate body, the chip type condenser, shown in Fig. 3
(a) and Fig. 15 3(b) Can be obtained. At this time, both the pattern
portion 20l of the wiring' 2 and the external term nal 202 which are forned

to step over agragepteldWienBUHIONEIYs f 8 M #ige I 8208 £CA B &n Sy O 1a2nd, grade
to individual component, As described above in detail, according to the

Wi ring boaxg139ned Lhi soRHRAELIBAt with hEEBhPEnyIEgEAGInbeard for use in
the chip type condenser, since the external termnal 202 IS fornmed enbedded

in theinsul atFng. aNdis.a alaneon & sh'&%iﬁ@té(é'ﬁ‘i?sft*lﬁ‘@ &B%%@Qr%ﬁi;? 1A
of the insulating board 1 becone w der conparing with the conventional hole

di aneter af wik&nghbouga Mol ecddrdanty i Sar eBWiudd © b Petmeep-ssdface
and bottom of the insulating board, therefore the external termnal 20Z can

be fornediraehtyonFushlierigsi Be¢h)the exteonal sketbnal VDR catome £ ar npd
easily, conductive inperfection becones difficult to arise. 17 Furt her,

t he openi bgnpordfi oRi¢A B3dafiar m the rdxt.erngd) t andi rwilg 202 (b¥, f @r nEshd©s 8 €p
over adjacent two conmponent form ng regions CAl, CA2 , an area of the

bott om of cbthetepebiang pbrahoanbepsukstindeinstibetefole dberevi £fad)

term nal 202 cars be fornmed easily, and 5 conductive inperfection becones
diffikult to aLhskigFul lderandriig.an @)ganuineriae hodkastpbase Disdlwring

opening portion 1A to one conponent form ng region becone w der, the

ext ernal beaniipnahuf@Patalh dendwesred wHadidg), new@rall 20hedehbtag HopdthdEn

m niaturized. the external term nal 202 can be formed easily. 10

Accor di ngbgrtaad, himensilr 2 03 deaarte scam el¢ erhrdi remnigssl,| yunenphBi denotdd

conventional wiring board, therefore, small and thin el ectronics equi pment

can be obagionskénsey] ¢lement (tantalumsolid electrolytic condenser element),
numexal 301 denotes an anode, numeral 302 denotes a cathode, numeral

15 303 denotes a metal sintering body (dielectric), numeral 4A denotes
a wire conductor, numeral 4B denotes a conductive adhesive agent,
numeral 5 denotes an encapsulating insulator, numeral 6 denotes
a solder protective f£ilm (solder resist) and numeral 7 denotes a
terminal plating.

20 A chip type condenser applied a wiring board in accordance
with an embodiment of the present invention comprising, as shown
in Fig. 3(a) and Fig. 3(b), the wiring board provided with the wiring
(conductor pattern) 2 on the insulating board 1, the condenser
element 3 provided on the wiring board (insulating board 1), the

25 wire conductor 4A connecting electrically between the wire 2 and
the anode 301 of the condenser element 3, the conductive adhesive

agent 4B connecting electrically between the wire 2 and the cathode

302 of the condenser element 3, and the encapsulating insulator



Further nore, by enbedding the external termnal 202 in the insulating
board 1, the pattern portion 201 is fornmed on only either 15 surface of the
i nsul ating board 1. Therefore, nmanufacturing process can be decreased and
manuf act uri ng cost can be reduced conpﬁ%ing wi th conventional, method which
farms wiring pattern on both sides of the wring board 1. Further nore, by
using wre ehaapsadadiayoardAnaoBnactbn@enfebety@renthe Wiring 2 and the
anode 301 of the condenser elenent 3) the manufacture of the wiring board
becones easi| yasanHowanuhaeiyri BgbLpStheanibing eZlueStlpr DELRY SEnd QAR ke he
st eppi ng portion becones unnecessary. Further nore, by formng | ead (Pb)
free ternpoaktipha20 hproddelioh eletdur a3y oft the (BiYulat&id Woar@AY) @4d OV,
tin (sn) - copper (Cu) alloy, tin (Sn) - bismuth (Bi) alloy or tin (Sn) -
zinc (Zn) thel eytemntbetpahimal 207 tembedd:ld dh the Wneulgt2ngnfoibe SWddace
of the external term nal 202. 18 Al t hough the invention has been
descrifhedewnpbhedespethetivotiem i e/ pd atenstiezer thppba etevh rpoge Lorarzh of
t he enbodi nent, the invention is not limted to the enbodinents hut is to
be constr iedfasmedbodshie g etlel maiditfdreeniadn 282d 18| Eornad| VEo£osSimpid | Bis,
For exanple, in the chip type condenser applied wiring board according to
t he enbodetentrof cuhpernpdating, a tantalumsolid electrolytic condenser
elenent 3 is used as a chip state passive elenent, but not limted to this,
by forning el eEheosdtdennpomeet tire nil har(seuisieki mesdfetpassiwepedeided or he
sane effect can be 10 achieved as explained in the chip type condenser
appl i ed wehenprddarerntued df s ao afhghenbatt eenmtparft idre 201y efit the. wikuitder,
in the chip type condenser applied wring board according to the enbodi nent
of thd i nRendndnthe heexminzhaplateng ¥alis2@2oivddedr pedthe Rdeteri @adpier
plating, but not limted to this, XS for exanple, nickel (N), gold (Au),
silver (AgPlogndjen(Ehy ewprdingmipneamf dde sxteomadd teyminkli 82, The
conductive paste by printing

elactrode plating 7 is formed by the lead (Pb) free metal material

such as tin (Sn), tin (sn) - silver (Ag) alloy, tin (Sn) - copper
(Cu) alloy, tin (Sn) - bismuth (Bi) alloy or tin (Sn) - zinec (2Zn)
15 alloy.

In‘the chip type condenser applied the wiring board in
agcordance with the embodiment of the present invention, the
condenger element 3 is, for example, tantalum solid electrolytic
condenger element comprising, the anode 301 formed by tantalum

20 porous sintering body, the cathode formed by the s0lid electrolytic
layer such as manganese dioxide or conductive polymer, the carbon
layer and the silver 1layer, and the metal sintering body
(dielectric) 303 formed by a tantalum pentoxide synthesized
electrochemically in acidic medium,

25 Fig. 4(a), Fig. 4(b), Fig. 5(a) and Fig. 5(b) are explanatory
view showing manufacturing process of the wiring board for use in
the chip type condenser applied wiring board in accordance with

the embodiment of the present invention. Fig. 4(a) is a cross



met hod. Further nore, in the chip type condenser applied wiring board
according to the enbodi nent of the invention, the condenser elenent 20 3 is
nounted after formng wire conductor 4A on the wiring board as shown in
Fig. 6(a), but not limted to this, fqp exanple, the condenser elenment 3
provided with the conductor 4A which is fornmed previously on the anode 301
may be nogetedonki gvidw (showilith B Proéesh) o Ar o @adH ARALEEY 1 YibeWs £ BO¥H N A
wiring 2d board nmounted with a coil for use in an I nductance elenent in
accor dancesai imh e eXedin@nteehninge, pregend (bNvieNta @Rosbi Gec?idAdl ividy

pl ane view showing a coil and Fig. 7 (b) is a cross sectional view along A
- A lineshéwihg.a pfadess I6F BHarmihy aheaRetteirfal? tebhinal, 19igune(a) ils
denotes an insulating board, a02 denotes an external term nal, nuneral 21
denot es aaceorbsyi seayionaDevhéw 22hdeing es prodées CONIESEMIng oghél pidEdrn
nuneral 5 denotes an encapsul ating insulator, and nunmeral 7 denotes a

el ect 15odepptaiong.addirdgwi 6i(BY Ds koardseospet5o10gl viSew BOSWinG &idkoddss
sad Fig. 7(b), the coil. wiring 21 provided on the insulating board 1, the
W re condoftborng orive odo It elpareirdadivey fidtmaed ohe ebecobfcddepXiing.
wiring 21 and the external termnal 202, the external term nal 202
connected wi t hThéhetritmgl lmdatrdefamiuseniin nhe2thiantdybbecendapsent afppiot ed

i nsul ator 10 5 encapsul ating around the coil wiring 21. As shown in Fig, 7
(b) , thethervinihydahwbip ascpgdaheewi thotlpntambodisenit ag tbhelprésemy 21
provi ded on the surface of the insulating board 1, and the external

term nal POvertbendm=En be ndeufacthved by bbarshne griodeespasadwivitbdogeat

pl ane of the surface 15 where the wiring pattern is farmed. The external

t er milfal £62p¢ safrgries) L dpmseximplranyfiactuxs 06 T peapplCaririgr Fakage) ,

el ectrode plating 7 is provided on the exposing surface of the external

t er m nal Q@Q.GXHpreectggdﬂipiayihQOﬁdusténrmﬁutbynlehﬁ foed ree aretape
material such as tin (Sn) , tin (Sn) - silver ZO (Ag% alloy, tin (Sn) -
copper (Cipsalabingthiapydhy utblksind regl) talnegl pethed. (Se mezhad widd
alloy. The wiring board fox use in the coil applied wiring board in

accor danceevwexplaheedndsdfabhewef the present invention can be manuf actured
by the sane process as a wiring board (tape carrier) 25 for use in a

manuf act ure of AFCRheYRpanchifi ef (PhckagFaBe, MrberexhnprEred oy ¥R ing
(conduyctor pattern) is fornmed on a tape insulating board by utilizing reel
to rédd nBtIRRAVGRHEY Srfiddy Suph e Yeh &% fuxific® a8 $17 ItaRe insypaminghrard n
Fig. 4(a), a tape material formed by providing a conductive film8 on

ei ther subfhBePBEPRREd: apReNnERRaPPREIRSPATELPR FhepOr ERF™Mt HRS ehEeTHREhi ng

ortion 1A for use, in the external term,nal, is formed. a r edet er m ne
Bortion O;e;ﬂén; p%srﬁﬂiﬂqéﬂgt predetermined portf%n of gheptape material,

A polyimide tape is used as the insulating board 1, and a rolled
copper foil or an electrolytic copper foil is used as the conductive
20 £ilm 8,
The opening portion 1A is formed by laser processing using
carbon dioxide gas laser or excimer laser, The insulating board
1 ig long to one direction, and is provided with region (component
forming region) where a plurality of chip type condensers are
25 equipped. The opening portion 1A is formed, for example shown in
Fig. 4 (a), to step over two adjacent component forming regions CAl,
CA2,

Instead of forming the opening portion 1A to the tape material



5 A polyimde tape is used as the insulating board 1. The openi ng potion 1A
is formed by | aser processing using carbon dioxide gas | aser or exciner

| aser. Instead of form ng the opening portion 1A to the tape nateri al
provided with the conductive film8, ijqgis possible that the opening
portion 1A is formed 10 previously to fhe insul ating board 1 by netal nold

punch progeseidagd when &ﬁbeb%ddw&dyvyﬁﬂﬂﬂmﬂhfidfﬂé%ﬁﬁhe%ﬂ$@rtﬁéréﬁgﬁiﬁé
the insulating board 1. The external term nal 202 of the coil wring al~is
fornmed bypérthionglxaup@orwedhppetDouspgniddHOiheQlatdngiWha e amBlene by @
means of electric copper plating utilizing the conductive film15°8 as a
cat hode. mbtdexireehnairdewesing, 202ni sdheranthd echidukbesvbl i by thenher
opening portion 1A but not project out the insulating board 1. At this
tine, thessuféaeeodfthheineullacting bbhpd8li magower edopyesihe resist. Later,
the electrode plating 7 is fornmed on the exposed pl ane of the external

term rdal 202. Nexits s eftevablia PHgt of fOr mtihecerbaehadee BhEdd NR 02 BY {105
exanple tin (Sn), tin (sn) - silver (Ag) alloy, tin (Sn) - Copper (Cu)
alloy, tiwmitbny 2 besturmedBby 8LLbyngrcbbpetSwithinztne 6Fenimg!oyrtNext,
the coil wiring 21 is formed by etching and renovi ng unnecessary portion of
t he condutaj véoti brapléhbyeat heanendfotlactthe copbewi plogind w6iToANgSt ed
with the external term nal 202, and the other end of it is connected with

t he ot hertksteomdhctivei falm Z2Ast Ar coagholhe Wike ecorduciiorteigahd1veor)ig?2.
After encapsul ating the plane where the coil wiring 21 is fornmed, make into
t he separfiprmed 2o fddy Bpfédrienglyf the Apeddary bbediabol® busi noe phej&éti ng
board mounted with a coil for use in an inductance el enment in accordance

wi t h the ewbdeherdmsudatimg bpasdrt. | Atehbiert e betobbawneich bheef thing, t he
conductor 5 film8 forned on the insulating board 1, nounting process of a
separ at el Yhenpurfzcarel thel condpohent £bimodess unoeersdaby, thberedee.

small arid thin coil can be obtained easily. This invention is not limted
to the above eRbedpPhrenisgbpertionpphi efibthet bnsuirdivg nbdafdcht i vnsormed
exanpl e, a passive 10 el enent may be Formed directly on a insulating board
by conbi nbfidkeRoOERDH A REEHMn§Vshapepenent wierming megixins CAlsn@AR, samd
under plate el ectrode type transistor can be obtained by nounting a

transi st of P& RARRPMoRE aFR e RRABI TN PITAW difd herfe FFs araei A§ EWEce rafhsthe or

elengﬂg with an insula&or. Further) a small _sine under plate
external terminal, therefore the plating liquid enter easily to

the opening portion 1A, and the external terminal 202 can be formed
easily.

Ne;t, as shown in Fig. 5(a), the pattern portion 201 of the

wiring 2 is formed by etching and removing unnecessary portion of

20 conductive film 8. The pattern portion 201 is formed such pattern

that, for example as shown in Fig. 5(a), step over adjacent two

component forming regions CAl, CA2, one end is connected with the

cathode of condenser element of the first component forming region

CAl, and another end is connected with the anode of the condenser

25 element of the second component forming region CA2. The pattern

is not limited to shown in Fig. 5(a), forming of independent wiring

in the component forming region CAl, CA2 respectively is possible.

Next, as shown in Fig. 5(b), the solder protective film 6 is



15 el ectrode type resistor can be obtained by nounting a resistor elenent
on an insulating board, connecting both ends of the resistor elenent to
external terminal, and encapsulating the resistor element with an
insulator, Since a wiring board accorgigng to this invention conprising, 20
a wiring forned on insulating board having opening, and an external

term nal cosnedted sid hpriddde ceriingdyoetheddss txe %Mym@o@ﬂ‘iog‘x@ﬁe&t 0
a rear plane of an insulating board on which the wiring is

fol | owi ngtkéfwelt ngarcim aledielederoll ALWELLHT7 DA e hRn! AL & :gbéé@%l
and thin passive 25 conponent such as chip type condenser connecte a

condenserpthreeaf the petobiaAi pedtibda) 2600 VahdNghOoekteaChe AR PE1 2012,
manuf actured easily to forma passive conponent such as chip type condenser

connect edIti L pref@fabbadenstsorsl enentleanrdde opl atieg. 7 (B¢ foi &idigphoar d
whi ch can decrease manufacturing process arid reduce manufacturing cost to

form & passnvi@maonpbnefin)sucilaschag) taeoxondanss) coggmsdedcw) tdl Boy,
condenser el enment can be 5 provided. (4) Since a coil can be obtained‘%y

et chi ng attondsci or bibmutbr (Bd) calaoyi osutbhi (gnpoargineoun ) negy pspcess of
a separately manufactured coil conponent becones unnecessary, therefore, a
smal | and t hi nieltod wdriagchopodcidir ssehinatioochigatybe donadmeizuseded Q3
easily. Although the invention has been described with respect to specific
enbodi nenembodisertmagivfalcasared it hecapdandedvicinahsyarexplati nied tifo d duks,
limted but are to be construed as enbodying all nodification and
al t er nat i gbncerdra gxteonal theamimml 22 decfioreed Bhbieddedeis lkihlel ErtsiXa ¢ ey ar t
which fairly fall within the basic teaching
10 board 1, an area of the bottom of the opening portion 1A of the
insulating board 1 become wider comparing with the conventional
hole diameter of the through hole which maintains conduction between
surface and bottom of the insulating board, therefore the external
terminal 202 can be formed easily. Further, since the pattern
15 portion 201 is formed on only either surface of the insulating board
1, manufacturing process is decreased comparing with conventional
method which forms pattern on both sides, therefore, manufacturing
cost can be reduced.
Fig. 6(a) and Fig. 6(b) are explanatory view showing
20 manufacturing process of the chip type condenser applied wiring
board in accordance with the embodiment of the present invention.
Fig. 6(a) is a cross sectional view showing a process of forming
a wire state conductor on the wiring board and Fig. 6(b) is a cross
sectional view showing a process of mounting the condenser element.
25 To form the chip type condenser using the wiring board in
accordance with the process as explained showing Fig. 4(a), Fig.

4(b), Fig. 5(a) and Fig. 5(b), first of all, for example as shown

in Fig. 6(a), the wire conductor 4A is formed on the portion of



herein set forth. 23 WHAT IS CLAIMED IS: 1. A wring board which forns an
el ectroni c conponent by nounting a passive elenent, conprising: 5 an

i nsul ating board provided with an openi ng having predeterm ned pattern; a
wiring formed with predeterm ned pattggn on said insulating board; and an
external termnal filled to said opening) connected with 10 said wiring by

sai d filltng caMpsbxpoiedmt Aga fidrPoRaihaal dnensiddd 0g doand e, $84 d

wiring is forned. 2. A wring board according to claiml, whereln: sal

external &bemenall is coaneetedy athéadtle aitRivtSCLfd d £0PmdP, 20RAE ample,
ni ckel, gold, silver and tin or alloy thereof. 3. A wring board accordi ng

to clai mBy phinteimy czakdaeihgravidietivdpasice s0eAbts QY 16@RAYEL) USa 4 &SI N.
20 4. A wiring board according to claim1l, wherein: an exposed portion of

sai d external Wextindle tondoveiee adhids ipedddagr il 13 tonted &y tak ddasioPne
selected fromtin, tin - Silver alloy, tin - copper alloy, tin - bisnmuth

al | oy Sandofi the zbmpoakhbyfofhihg Meghen CRrwhEref cigd Usd e1gode V8 04 NKE bags d
which fornms an el ectroni ¢ conponent by nounting a passive el enent on an

i nsul ati ngohéandercebdpnést ny:in qumnesed,0 ahd BsaskeRduchi ¥egfid (BN the
surface of said 24 insul ating board; a process to forman opening on a
predet er ntordepsetidendntsai s maanitald myd aNatePoAMINLESmpOn AL M dhing
external termnal of a wiring by filling 5 a conductive substance within
sai d openregiof €aid insulating board; and a process to forma wring
havi ng predeterm ned pattern by renovi ng unnecessary portion of said
conductive filhfted shatMenbbdsfiown nEmutihet Sigune a vhe | copndoeser aclogiatithg
to claimb5, wherein:

10 3 1is encapsulated by, for example, coating and curing the
encapsulating insulator 5 such as thermosetting resin over the
surface where the condenser element 3 is adhered, then cutting off
the boundary of each component forming region CA and make into the
separate body, the chip type condenser, shown in Fig. 3 (a) and Fig.

15 3(b) ¢can be obtained. At this time, both the pattern portion 201
of the wiring 2 and the external terminal 202 which are formed to
step over adjacent two component forming regions CA are cut off
and made to individual component,

As described above in detail, according to the wiring board

20 of this embodiment, in forming the wiring board for use in the chip
type condenser, since the external terminal 202 is formed embedded
in the insulating board 1, an area of the bottom of the opening
portion 1A of the insulating board 1 become wider comparing with
the conventional hole diameter of the through hole which maintains

25 conduction between surface and bottom of the insulating board,
therefore the external terminal 202 can be formed easily. Further,

since the external terminal 202 can be formed easily, conductive

imperfection becomes difficult to arise.



said external termnal is fornmed by filling said opening of said insulating
board with at | east one selected from copper, nickel, gold, silver and tin
or alloy thereof using electro plating. 15 7 . Method for manufacturing a
Wi ring board according to claimb5, mhgr said external termnal is
formed by filling said opening of sai |nsulat|ng board wi th conductive

resin and curi pgreRed, fitléd el ngOpgucibyela @3 Por® t I LRRArhAN terminal
manufacturing a wiring board according to claimb5, Werein: said external

tern nal 262cCDyefdfnd&jo istRpeEPREi g Sedht A6 %@m?ﬂotnl&nﬁ' abrR9nbi t&g { ok ged
by at |east one selected fromtin, tin - silver al tin - copper all oy,

tin - bisoath cdd oxnaiykd ob thezwecainIdﬂcﬁét@edﬁ@ybﬂgm@w&%&%@r%@@ft' on
of said conductive film 25 9. An el ectronic conponent forned by nount i ng

a passivetképgtareothe Wxtaihdloatshmhel €202 Sabfl Wil ifGme@ar«h GARP! | $hdJ;
an insulating board provided with an opening having 5 predeternlned

patten; eomiduttyvéoimpdrietbiphedetonasnadfppeteent@nappsd. i nsul ating
board; and an external termng]. filled to said opening, connected with

said wiring byrsatHetindrelgan aitdacapanethdOrdn bobheaOEns penidg p&ed 44 Ng
board where said wiring is forned. 10. An el ectronic conponent according to

claim9) wherei mnesaddhmde@itnatoteingnabgibs becord Byidir,| agsd &f€srnal
sel ected from copper, nickel, gold) silver and tin or alloy thereof. 15 11.

An el ect rperminalpn@ntaacder diorgheido edsailn,9,evdiericf thesarikr g Gomdd is
termnal is fornmed by conductive resin. 12. An el ectronic conponent
accordi ngminigtarizéd, whreeciextéXhaln wexroleall pR02i eanobesaiakrmed esadly .
terminal 19 covered with plating filmforned by at |east one selected from
tin, 10 n Acsorddngdyl @nd than-wioipe boakdoyan bienob t &oi sedi el sdlLyoyormpeck ingn -
zinc alloy. 13. An electronic conponent according to claim9, wherein: 25
sai d passwibhel epmventionatolwirimecthadnd, ¢ tderedoser, ebpadht aodprilsimg,
a netal sintering body, an anode projecting to one end of said netal
si nt eri ngebedyrantica eauhpuenpr oandbd pbraphedyeasitni d netal sintering
body) .
Further more, by embedding the external terminal 202 in the
insulating board 1, the pattern portion 201 is formed on only either
15 surface of the insulating board 1. Therefore, manufacturing
process can be decreased and manufacturing cost can be reduced
comparing with conventional method which forms wiring pattern on
both gides of the wiring board 1.
Further more, by using wire state conductor 4A connecting
20 between the wiring 2 and the anode 301 of the condenser element
3, the manufacture of the wiring board becomes easily, and
manufacturing cost can be reduced, because forming the stepping
portion becomes unnecessary.
Further more, by forming lead (Pb) free terminal plating 7
25 such as tin (Sn), tin (Sn) - silver (Ag) alloy, tin (Sn) - copper
(Cu) alloy, tin (Sn) - bismuth (Bi) alloy or tin (Sn) - zinec (2Zn)

alloy on the pattern portion 201 of the wiring 2 and the surface

of the external terminal 202.



26 14, An el ectronic conponent according to claim9, wherein: said passive
elenment is at | east one selected froma solid condenser, a resistor, a coi
and a transistor. 5 15. An el ectronic conponent according to claim?9,
wherein: said passive elenent is forngggdirectly on said insulating board.
10 16. An el ectronic conponent fornmed by nounting a passive el enent,

conprising: a withaggRogd 1@1Qraartll%lnnaas%éz{l%léls%&limdbpﬁe éi:e@o"\&ﬁ@ an
openi ng having predeternined pattern, a wiring formed wt pre et erm ned

pattern oghspi 8ybesubalikfgepoapgliafdyanigyt 85824 éé tgé empbaimdded {fa
sai d opening, connected Wth said wiring by said filling, and exposed to a

bott om of i feeftisfUl Alndig 18RAREIVEET thé FnhodiinenE s Buf OfdTBG ba PSSSEVEeq
el enent formed on said wiring board; a conductive article connecting

el ectri cahbyehbbdpengsald aed\Mibﬂﬁzaﬁdaﬁal slpepsivevel eoRet rutfod,
i nsul at or encapsul ating around said passive el ement. 17. An electronic

conporient accordrngximpTeéAiin the vhebetfpe Sedriliend & r&@bﬂi@ﬁiwmahng%éﬁﬁmd
by at | east one selected from 25 copper, nickel, gold, silver and tin or

al l oy theaeocbrdifig Ap &h@ctehmblddmfé@ftp@‘fer&heaCﬂWéﬂﬂ’hg:ﬂO aclﬁdrmallﬁm VAIST £4 N:
said external termnal is formed by conductive resin.
electrolytic condenser element 3 is used as a chip state pasgive
element, but not limited to this, by forming electronic component
using various kind of passive element, the same effect can be
10 achieved as explained in the chip type condenser applied wiring
board according to the embodiment of the invention.
Further, in the chip type condenser applied wiring board
according to the embodiment of the iﬁvention, the external terminal
202 ig formed by electric copper plating, but not limited to this,
15 for example, nickel (Ni), gold (Au), silver (Ag) or tin (Sn) can
be used, and can be formed by filling conductive paste by printing
method.
Further more, in the chip type condenser applied wiring board
according to the embodiment of the invention, the condenser element
20 3 is mounted after forming wire conductor 4A on the wiring board
as shown in Fig. 6(a), but not limited to this, for example, the
condenser element 3 provided with the conductor 4A which is formed
previously on the anode 301 may be mounted.
Fig. 7(a) and Fig. 7(b) are explanatory view showing a wiring
25 board mounted with a coil for use in an inductance element in
accordance with an embodiment-of the present invention. Fig. 7(a)
is a plane view showing a coil and Fig. 7(b) is a cross sectional

view along A - A’ line of Fig. 7(a), In Fig. 7(a) and Fig. 7(b),



19. An el ectronic conponent according to claim 16, wherein: an exposed
portion of said external termnal is covered with plating filmformed by at

_ least one selected fromtin, tin - silver 5 alloy, tin - copper alloy, tin

-~ bisnuth allay and tin - zinc alloy. £9. An el ectronic conponent according
to claim 16, wherein: sais passive elenent is a solid electrolytic

condenser n@heant 1CHENIIN% t dg, PLQLECL]
to one ené1 10 of said net asl Snl ﬁl’tr[egr%%lﬁigtﬁb’lo%y%aéwa cat ho e pr%vig é’? %ﬂlbﬂery

of said MRkahifnklt chlRErR9dY1 &dnot¥s el 9&51f10%]Cn%m%ﬁ%tcaﬁcﬁgeghﬁgt%aa

claim 16) wherein: said passive element 1s at |east one selec

solid 15 GerdereRGuctoeSigHld wik O Indiek A 18 afsh St oL - 32en69p§ ?&Eiﬁ?gi ¢
conponent according to claim 16, wherein: said passive e enent Ts forne

directly 9nssaadorSahdliurkaNdieddcefd 803k PBES fati hi
L. An3. A3% A[ % AYn. A3nl L. Al Hlating. is wiring
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t YLOAO%& ()-4!'t YLYA0%R ()-4!'YLY%0%g& ()-4 ()-10%& ()-r,z-K //////}o
P1"10%& ()-10%e%}; the coil wiring 21 is formed by etching and removing
unnecessary portion of the conductive film 8, The either end of
25 the c¢oil wiring 21 is connected with the external terminal 202,
and the other end of it is connected with the other external terminal

202 through the wire conductor (gold wire) 22. After encapsulating

the plane where the coil wiring 21 is formed, make into the separate
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separately manufactured c¢oil component becomes unnecessary,
therefore, small and thin coil can be obtained easily.

This invention is not limited to the above embodiments but
is applicable to various modifications. For example, a passive
10 element may be formed directly on a insulating board by combination
of substance and shape of a wiring, Namely, a small size under plate
electrode type trangistor can be obtained by mounting a transistor
element on an insulating board and encapsulating the transistor
element with an insulator. Further, a small size under plate
15 electrode type resistor can be obtained by mounting a resistor
element on an insulating board, connecting both ends of the resistor
element to external terminal, and encapsulating the resistor
element with an insulator,
Since 2 wiring board according to this invention comprising,
20 awiring formed on insulating board having opening, and an external
terminal connected with the wiring by embedded in a opening and
exposed to a rear plane of an insulating board on which the wiring
ig formed, following effects can be obtained.
(1) A wiring board which realize small and thin passive
25  component such as chip type condenser connected with a condenser
element can be obtained.
(2) A wiring board which can be manufactured easily to form

a passive component such as chip type condenser connected with a
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5 provided.

(4) Since a coil can be obtained by etching a conductor £ilm
formed on an insulating beoard, mounting process of a separately
manufactured coil component becomes unnecessary, therefore, a small
and thin electronic component such as coil can be manufactured

10 easily.

Although the invention has been described with respect to
specific embodiment and clear disclosure, the appended claims are
not to be thus limited but are to be construed as embodying all
modification and alternative constructions that may be occurred

15 toone skilled in the art which fairly fall within the basic teaching

herein set forth.
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5 an insulating board provided with an opening having
predetermined pattern;
a wiring formed with predetermined pattern on said insulating
board; and
an external terminal filled to said opening, c¢onnected with
10 said wiring by said £illing, and exposed to a bottom of said

insulating board where said wiring is formed,

2. A wiring board according to claim 1, wherein;
8ald external terminal is formed by at least one selected from

15 copper, nickel, gold, silver and tin or alloy thereof.

3, A wiring board according to c¢laim 1, wherein:

said external terminal is formed by conductive resin.

20 4. A wiring board according to claim 1, wherein:
an exposed portion of said external terminal is covered with
plating film formed by at least one selected from tin, tin - silver

alloy, tin - copper alloy, tin - bismuth alloy and tin - zine alloy.

25 5. Method for manufacturing a wiring board which forms an
electronic component by mounting a passive element on an insulating
board, comprising:

a process to form a conductive film on a surface of said
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removing unnecessary portion of said conductive film.

10 6. Method for manufacturing a wiring board according to claim
5, wherein:
said external terminal is formed by £filling said opening of
said insulating board with at least one selected from copper, nickel,
gold, silver and tin or alloy thereof using electro plating.
15
7. ‘ Method for manufacturing a wiring board according to claim
5, wherein:
said external terminal is formed by £illing =said opening of
said inéulating‘board with conductive resin and curing said filled

20 conductive resin.

8. Method for manufacturing a wiring board according to claim

S, wherein;
said external terminal is covered over its exposing surface
25 with plating film formed by at least one selected from tin, tin
- gilver alloy, tin - copper alloy, tin - bismuth alloy and tin
- 2inc alloy after removing unnecessary portion of said conductive

Eilm.
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a wiring formed with predetermined pattern on said insulating
board; and
an external terminal filled to said opening, connected with
said wiring by said filling, and exposed to a bottom of said

10 insulating board where said wiring is formed.

10. An electronic component according to claim 9, wherein:
said external terminal is formed by at least one selected from
coppar, nickel, gold, silver and tin or alloy thereof.
15
11. 2aAn electronic component according to claim 9, wherein:

said external terminal is formed by conductive resin,

12. An electronic component according to claim 9, wherein:
20 an exposed portion of said external terminal is covered with
plating £ilm formed by at least one selected from tin, tin - silver

alloy, tin - copper alloy, tin - bismuth alloy and tin - zinc alloy.

13. An electronic component according to claim 9, wherein:

25 said passive element is a solid electrolytic condenser element
compriging, a metal sintering body, an anode projecting to one end

of said metal sintering body and a cathode provided periphery of

said metal sintering body.
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said passive element is formed directly on said insulating

board.

10 16. An electronic component formed by mounting a passive
element, comprising:

a wiring board comprising, an insulating board provided with
an opening having predetermined péttern, a wiring formed with
predetermined pattern on said insulating board, and an external

15 terminal filled to said opening, connected with said wiring by said
filling, and exposed to a bottom of said insulating board where
said wiring is formed;

a passive element formed on said wiring board;

a conductive article connecting electrically between said

20 wiring and sajid passive element; and

an insulator encapsulating around said passive element.

17. An electronic component according to claim 16, wherein:
said external terminal is formed by at least one selected from

25 copper, nickel, gold, silver and tin or alloy thereof.

18. An electronic compeonent according to claim 16, wherein:

sald external terminal is formed by conductive resin.
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20. An electronic component according to claim 16, wherein:

sajid passive element is a soclid electrolytic condenser element
comprising, a metal sintering body, an anode projecting to one end

10 of said metal sintering body and a cathode provided periphery of

said metal sintering body.

21. An electronic component according to claim 16, wherein:
said passive element is at least one selected from a solid

15 condenser, a resistor, a coil and a transistor.

22. An electronic component according to claim 16, wherein:
said passive element is formed directly on said insulating

board,



