1 9 Novenber 2005 W RI NG BOARD, METHOD FOR MANUFACTURI NG W RI NG BOARD AND
ELECTRONI C  COVPONENT USI NG W RI NG BOARD BACKGROUND OP THE I NVENTION 5
Field of the invention The present invention relates to a wiring board,
method for manufacturing a wiring board and an el ectronic ¢depenast2%9si ng
a 10 mﬁring board, and nore specifically to a wiring board, nmethod for
manuf act INFRENG BAARIhgMBTAOT POR MANUFACTURINGCWIRTIG BONRDUAND 0215k cMidN 10
board that can provide a small and thin passive conponent such as solid
condenserGONRRVENDUSBI¢ | WIRINGSBGARD or so on. 15 Prior Art Up to now, a
passi ve conponent such as capacitor or resistor together with a

sem conduct or chip such as CPU (Central Processing Unit) or nenory has
been used in an el ectronic equi pment, and an el ectronic conmponent using a
chip type condenser el enentPAGRIRAIND ATF UsHE] BSVENTEI@paci tor. A tantal um
solid electrolytic condenser elenment is nentioned as an exanple of a chip
type Bondenser elenent. A tantal um solid el ectrolytic condenser elenent is
provi ded with an anode formed by a porous sintering body manufactured by
sintering high purity tantal umipdddef chehigheheppsrature and high 25
vacuum at nosphere, and a dielectric forned by a tantal um pent oxi de

synt hesi zed el ectrochemcally in acidic nedium Further, a cathode is
formed by a lowresistivity solid electrolytic |ayer such as manganese

di oxi de or corfhgtHiAsgId] imventd omarkdntieayes 2 wiring board, method for

manufacturing a wiring board and an electroniec component uwsing a
10 wiring board, and more specifically to a wiring board, method for
mapufacturing a wiring board and an electronic component using a
wiring board that can provide a small -and thin passive component

such as solid condenser, resistor, coil, transistor or o on.

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 compenent using a chip type condenser element has been
20 used as the capacitor. A tantalum solid elegtrolytic condenser
element is mentioned as an example of a chip type condenser element.
A tantalﬁm solid electrolytic condenser elament is provided
with an anode formed by a porous sintering body manufactured by
sintering high purity tantalum powder in high temperature and high
25 vacuum atmosphere, and a dielectric formed by a tantalum pentoxide
synthesgsized electrocheﬁically in acidic medium. Further, a
cathode is formed by a low resistivity solid electrolytic layer

such as manganesge dioxide or conductive polymer, a carbon layer



9 Novenber 2005 and a silver layer. Since a tantalumsolid electrolytic
condenser elenent has |arge electrode area by using a porous anode, it is
suitable for mniaturization and enl argi ng capacity of conponents. Further
it 5 has excellent alternating charactepistic and high reli @&Nbvdybdd2005

using a sohind @l &gLQlyte as a cathode. Therefore, a chip type condenser
using a tantalunlsolgﬁygﬁggFrolytic condenser el enent has been used as a
equi pnent such as a

capaci tive conpg@RgRt gf t%&rq) [ Ing quojg&un@i)}cq:&at i on

portabl e tel ephone or "a royRetddl yaid Feiy e paioh t.ebook
per sonal cpapggeéléggygéén% smal | size, thin shaping, high fr%%ﬂ@%@% i%ﬁ

| arge electric current cap tFe oY W&ﬁ%ﬂnﬁﬂROEQUthpoﬂwpeigogge@§§£a for
onh

formed. by goR0LEh ngﬁgun1solid el ectrolytic condenser el enen a
| ead frane and engg%gﬁ%gf? e&#&&ﬁénﬁhéapaniaYunﬁsmhmén@hegproﬁy££ﬁer e

condenger nhd$ £lsdwE i t-h resin._ However, it becones difficult to | ncrease
a static capaci tancggnc%mr%gﬁrﬁ’ga%nc% cdeechar isitie bedanseh Oﬁejfmﬂti%y b
hése

m ni aturi agdi angb £ ik n_ shapi of electronic equi pnment. To sol ve
probl ens, a cﬁ]p typ%%o%%%%@’é%ﬁ?c?ﬁd@e%amdmse The for@i]e 5 ich iR %8,8, ed
by Japanes® ) tent publication nunber 08 20 - 148386 or -

307946. A chip typeqf:%n s er? Yith e §ich Jgreiredy t1ive XS eRALE Al an ¢

publ i cati g gnuehgr - 8386 ¢ rising, as shown in Fig. 1, a condenser
el ement 3 provi dedug\né%iha%%arﬁﬁé Y & &PRBEB 28620 firal matiiAlecebhingn383 ¢ 1 81

i nsul ati nggReam@nt ided with a_first 25 supporting portion iH
supporting thg aﬁbd%h%§lq§fatﬁ@’@&ﬁ&@n§@ﬂepépsnenr 3, parsab0BdeSHPROLLE PO

portibh leqaipRehtiditk cat hode . 302 of the condenser elenent 3, and a
first external terninéfggiiggpe °°kpers°“a1°°mPUterrequiringsmallsiza.

thin = '
haping, high frequency ang large electric current capacity

M
Oreover, a chip type condenser was formed by connecting a
tant i i
alum solid electrolytic condenser element on a lead frame and

enc :
apsulating around the tantalum solid electrolytic condenser

15 e
lement with resin. However, it becomes difficult to increase a

static c i i
apacltance comparing with external size because of recent

miniaturi i i i
urlzation and thin shaping of electronic equipment. To 80lve

th i
esea prob;ems, a chip type condenser which doss not use lead frame

is i
bProposed by Japanese unexamined patent publication number (8

20 - 148386 or 2001 - 3079456,

A chi i i
hip type condenser mentioned in Japanese unexamined patent

publication number 08 - 148384 comprising, as shown in Fig. 1, a

condensgser element 3 provided with a anode 301, cathode 302 and

di t .
electric 303, an insulating boarad 1 provided with g first

su ' i i
pPporting portion 1m Bupporting the anode 301 of the ¢ondenser

element 3, j i
3, a second supporting portion 1o supporting the cathode

302 of
the condensger element 3, angd a first external terminal 9

and g i
Second external terminai 10 formea respectively on bottoem




and a second external termnal 10 fornmed respectively on bottom3 9
Novenber 2005 of the first supporting portion 18 and the second supporting
portion 1C and connected respectively with the anode 301 and the cat hode
302 through conductive substance 11 ang 12, and a case 13 cbNevémbger 2085 n
portion including the condenser elenment 3 supported by the 5 insulating
board 1. RIcR:S SBRBEASARIAINY INTedBiand Aharesondmenpponeiingatartion
publi cation nunber 2001 - 307946 using, as shown in Fig, 2, a stereoscopic
Wi ring bodidaBfoFrasgckicth respessdyepar wiidh theamuodst phechdarité aathndelhe
st epped p%rtion 15 is formed by the 10 insulating board 1 and resin 23, 25
| am nat ed 8t RREPYEE epndretivastHratanreddr and. 1Thandecssed Yhrdovariby i s
a portion m@ere the condenser elenent 3 is nounted. Upon the stepped
portion 1831Z PO&td¢e: dmcladided tde merdeaded e inmentddd suppd reed eypahd ng
to t conductor. 16 _an anode termnal 17 is provided on the rear surface
15 of ¥ he*8f8r&sd@8pPea%% lng board. A conductive |ayer 18 used for

cat hode is provideﬁ@on the bottom surface of the recessed portion 14, and
correspondi ng fochhR toRriGentes seaymen tbored dirhdapanesaiundxaningd ppewnitded
on the bottom,of the stereoscopic wiring board. The conductor 16 used as
an anode RHglﬁﬁét&HBd@qNQQﬁrﬁé%%j"a?@’géﬁnééﬂéarZ@Bbwhﬁwnnﬁnwag.29, a
provided within a connecting hole 24, and the conductive |ayer 18 used as
a cat hodeSERYSPREOPACHHE InGr hPAZE PIovidedcwikdcregesped pomtdoni A hoe
27. Nunerag 26 denotes resin filled in the conngcting hol e 24. Further,
the condef58PPEReRORELPT sl FpunfBE BEamed extier 35 per tiamey, banthenhe

anod 01.is placed on the stepped portion 15
qi? inay a@gng 8oarg 1 an presgn 23, 25 laminated both sides of the

insulating board 1. The recessed portion 14 is a portion where the

condenser element 3 is mounted. Upon the stepped portion 15, a

conductor 16 used as an anode i3 provided, and corresﬁonding to

the conductor 16 an anode terminal 17 is provided on the rear surface

15 of the stereoscopic wiring board. A conductive layer 18 used for

cathode i3 provided on the ﬁottom surface of the recessed portion

14, and corresponding to the conductive layer 18 a cathode terminal

19 is provided on the bottom of the stereoscopic wiring board. The

conductor 16 used as an anods.; and the anode terminal 17 are connected

20 by a conductor 20 provided within a connecting hole 24, and the

conductive layer 18 uséd as a cathode and the cathode terminal 19

are connected by a connacting hole 27. Numeral 26 denotes resgin
filled in the connecting hole 24.

Further, the condenser element 3 is mounted to the recessed

250 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 is connected with the conductive layer 18 used as a cathode

through conductive adhesive agent 4B.



and connected to the conductor 16 used as an anode. The cathode 302 is
connected with the conductive |ayer 18 used as a cathode through
conductive adhesive agent 4B. 4 9 Novenber 2005 However, in the
conventional wring board used for the ghip type condenser,9 Noeersixreoos!
termnal is provided on the bottom of the insulating board, nanely on the

si de bottom of ?HHeﬁﬁameinmhheecbheeﬁﬁﬂdﬁaﬁewifﬁﬁgfyg i $ GO ted, and the
external termnal 5 is connected with the anode an caa%%&%éﬁ(;&%trhghe chip

condenser EYBfiefitndengsnghthheerarduat otetataARE Wit BiBvt BS4t hrough hol e
provi ded tgfOl gge insugatkng board. Plating or fipkiﬁgegiggﬂdﬁﬁtgsﬁ g@%Fﬁmis
consi der ed”as*a®neBRBEating boaringnahel gopgdueh@r ¢ YWk hy he tbrough hole
provided to the 10 insulating board, but it becoﬁes&dng%%ﬁl?PtﬁggiP+ane

conduct i ve"HEX @15l condanmer el aneruigh dwirec heSANSq ij@@tt%&-noﬁ { he
through hple is getting small according to. recent mniaturt za iEﬁF%ﬁn%%ip
type condetb&OmIRTGIHIHALY thoonmods wad gpenbast henths al s 95 Cly , due to
i mperfect fill |%r]_g of conductive material within the 15t roug?"l hofeemen
Further, ¢ I}Fcc@‘ rfdifc Sionauichver Formedn wiithapt the EREUHgH ﬁ%i,? p}‘;lféh%o:ﬁh
hol e, m nigtur, zation of the chip type condenser becones I Tfi'cu % Hecfse
of diffici® ¥ Ating hrandat uri zation of the wiring board. 20 In a chip
type condenser _nentioned i n Japanese unexam ned patent publication nunber
08 - 148386, f&iMTIG9PT ddidums ¥ eomthatianceedin i&c&%ébéggrég%stgr ough .
hol e 11A, _12A_is difficult, because the depth of the anode sT 4
through h&PE 13APiBIGFRe cfénductor within the through hole provided to the

10  insulating board, but it becomes diffieult to fili conductive
material within the through hole, because diameter of the throughl
hole is getting small according to recent miniaturization of chip
type condenser.' Accordingly, conductive imperfection is apt té
occur due to imperfect filling of ccndﬁctive material within the

15 through hole.

Further, since conductive imperfection is apt to cccur within
the through hole, miniaturization of the chip type condenser becomes

difficult because of difficulty of further miniaturization of the
wiring board.

20 i
In a c¢hip type condenser mentioned in Japanesge unexaminead

patent publication number 08 -~ 148388, forming of conductive
Substance 11, 12 within the through hole 11A, 12a is difficult,
because the depth of the anode 301 gside through hole 11a isdifferent
from the depth of the cathode 302 side through hole 12A.

25 Further, in a chip type condenser menticned in Japanese
unexaminedpatentpublicatiannumberOB-148386and2001-307946,
since the stepping portion is formed to connect the anods of the

a
ondenser element and the conductor used ag an anade on the




fromthe depth of the cathode 302 side through hole 12A. 25 Further, in a
chip type condenser nentioned in Japanese unexam ned patent publication

nunber 08 - 148386 and 2001 - 307946, since the stepping portion is forned
to connect the anode of the condenser ®l enent and the cond@d¥evemlzsedtis an

anode on the 5 9 Novenber 2005 insulating board, manufacturing cost is
risen by i PRFRLAFLRY hRaandct srhnfaptucésg ofodtheiwi M {geDORHd fﬁ’érﬁé@iw
the chip type _condenser. 5 SUMVARY OF THE | NVENTI ON An obj ect of the
present i AR fRRCHEinG RO of Whei wirbogbanhifel 188l i eheAATB! Lyghd
thin passive ﬁOﬂgonent such as chip type condenser connected with
condenser ®I'40 Anot her object of the present invention is to provide

a wring board which can be manufactured easily to form passive conponent
such as chip type condenser connected with condenser el enent. Another
obj ect .of the present invention is to provide a wiring board which can
decreage manuf act uri ng procesSUMNARNeOBCcFHELSNWBNEBEQNt uri ng cost to form
passi ve conmponent such as chip type condenser connected with condenser
el enment. Anot her object of the present invention is to provide a small and
thin el ectroni¢c copponent_which is nmounted not only a condenser el enent
but al so a passtVBPEBRpsHefhesierent dnvesitsbori ane sobvid ani Pifle Hoaased
nanufactur%qg procgss and reduced nmanufacturing cost. In accordance with

|

this i nveltiroR TEALLESRP R smalildedd L£hvin PRg s ivearcpdn et fsaraiBaancled £ ¢HQNi C

conponent nounting a passive
P cg%denser c nnggted with condenser element.

10 Another object of the present invention is to provide a wiring
board which can be manufactured easily to form passive component
such as chip type condenser connected with condenser element.

Another cbject of the present invention is to proviae awiring
board which can decrease manufacturing process and reduce

15 manufacturing cost to formrpassive component such as chip type
condenser connected with cendenser alement.

Another object of the present invention is to provide a gmall
and thin electronic cc)mponer_xt which is mounted not only a condenser
element but also a passive Component such as a resistor and ecoil

20 with decreased manufacturing proceass and reduced manufacturing
cost.

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

25 Thaving 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 gaid insulating board where said wiring is




el ement, conprising an insulating board provided with an opening 25 havi ng
predeterm ned pattern, a wiring formed with predeterm ned pattern on said
i nsul ating board, and an external termnal filled to said opening,
connected with said wiring by said fillg ng, and exposed t o9 Nowembard06d
said insulating board where said wiring is 6 9 Novenber 2005 formned.
Accordirm)QQFWQﬂa above constitution, since the external termnal is
enbedded in the insulating board and is exposed to a bottom of the

i nsul ating boarfFasrstiag heowithiengalpare econisgitaried, Hiddd "R Fxrdifial
Wi ring pattern on both sides of the insulating board becones unnecessary.

Ther ef or e temmiimadj disngmbedde dand theninelbatingiboL6d I HNENs @LIMd to a
obtai ned. Further, since the external termnal is enbedded in the

i nsul at i NGBS £f Greriimg Wia timp bgharovee Aavineg wikahly ghatBieris @ hegones
unnecegsary, therefore, a wire board can be manufactured easily. Furt er
nore, %i né8TMINGi pf t8fe wirdoghpabterha bgtansides difafRE e n NOGEN By board
unnecessary and the external termnal is connected directly with the
Wi ring paPFéPﬁ‘F's CHHRRERd 92T Y nperTloctdfmrdiet whén twikr g ebBakat &y Nghignd
t he W ring pattern becones difficult to 15 arise. Therefore, small wring
board can®h&CS§FPARLAe@IULDTRE tpLrehebablbbtrdnkdrm t he external terminal using
low resistivity netal substance to prevent |owering of electrical
characteristi cFUBHBEFHi cdinge theperternaiel texmimhl sikvembedded ofn akhay
thereof is ?refeﬁable. 20 If electrical characteristic is not influenced,
the exter hBFRiRELREnRPaREy BerméngedfbyhaoughdholevRavesinsinast cadanb e get al
10 becomes unnacessary, therefore, a wire board can be manufactured
easily. PFurther more, since forming of through hole having gmall
diameter becomes unnecessary and the external terminal is connected
directly with the wiring pattern, ‘conductive imperfection between
the external terminal and the wiring pattern becomes difficult to
15 arise, Therefore, small wiring board can be obtained.

It is preferable tc 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 formed 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 coefficient of thermal expansion hetween 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



substance. When the conductive resin is used, resistivity increases
conparing with the netal substrate, but because difference of coefficient
of thermal expansion between conductive 25 resin and the insulating board
is small, peeling of the external terginal fromthe insul a Nogebbar2d0s
becones difficult to arise. Generally, plating filmof soldering adhesive

subst ancetPsmofiptnelipr egpentbydenstheorxpos e Sinid asenf. t he X5 8" Phe
terminal 7 9 Novenber 2005 to nount chip type condenser on the wiring '

board. At cPAF3derdBg emviminiesn tg, dnvis pregRirablic td $orheERE 3l 1 ggﬁ_ﬁp
the plating film using |lead free sol deri ng adhesi ve substance such as tin,
tin - silveinal lepd frne- sodppeingl hahestiva subbsantB 3LERYas cihN £igi NC

5 alloy. Since the insulating board has nmany conponent form ng regions,
after for#@thyerenllennidment soppet kel leonpedant Hiwmi iy a1 28l 08s ¢ thpdet pg%,
cut off the insulating board to nmake into the separate body, an area o

the bétoddb®Ythe openi ng portion can be widen 10 by formng the opening to
step over adjacent two conponent regions, the external termnal can be
formed easily.Sinerdher épsubatingiboard hpenfaeyt EonpbeeRITS reithly sedioh e,
arise, reliable wiring board can be obtained. In accordance with this

i nventi orAfkelr fornipgovayd campenkeots o fiare nEMEANdNY | NG Ay 1+ &8H Hoar d
which forns an el ectroni ¢ conponent by nmounting a passive el enent on an

i nsul at i NEPHRERER . cotpraft he dnpudedsing bohadmta naRdughtyechs | SR e A e
surface of said insulating board, a process to form an opening on a

predet er ReA¢: pift t3%RR oPf e cbe mbom at f nth&oeweh iy pFOEEssn téard BeNwen

ext e&BaI l}}?r‘fgirrr:l?.lngpr:he opening to step over adj i

Jacent 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 formanufacturing a wiring board which forms an elec tronic 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
gaid insulating board, a process to form an external terminal of
20 a wiring by filling a conductive substance within said opening of
said insulating board, and a process to form a wiring 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 e¢an be
decreased comparing with conventional method which forms the wiring

pattern on both sides of the insulating board. Therefore,



T R E—E—hTTTTTTh,,,....
20 awring by filling a conductive substance within said opening of said
I nsul ating board, and a process to forma wring having predeterm ned

pattern by renovi ng unnecessary portion of said conductive film According
to the above constitution, since the exgernal 25 term nal i®sNbosmRg 2095

filling th%a%%rgu tive substance in the opening of the insulating board,
manuf act uri ng ProcessRGarafE afediea skic inamayaidag cint B eCoRuENLIoNal et hod
which forms the_w.rin pattern on both sides of the insulating board.
Therefore, 8 9 W@hﬁg‘r §éé}senﬁhuaaeauofngh@®dtﬁm tdye e 1 gngoard cag be
reduced. Fygther. since an area of the bottom of the openi ng poPtgi BRTtéPn

t he insul ating S63FH BE&BH@%%QBCQaﬁmmiheaﬂétﬁ eﬁ,la 4,@{5[911%3{] an area
of the ope?hnﬁrgortion beconmes wi der conparing with the 5 conv FRERLRahol e
di aneter of the ?h?guljhehBPEnmgcnonainnabaeomagndyagLogm?g;icvﬂgn surface
and botston%glfl Lhe,insul ating board, therefore, filling of con ficYttR the

subst ance becones: A3 hatet dignetes, ofhehextwimalgy a{diid niaD L& formed
| coppetr BT vkl

easily by L 41 ] t he opening of the insulating board wt

10 gol d, s‘f%‘ie‘Hpf?m%?tg?%yswﬁéaegf 2byl bsitmgme e i Vit &y 1l @l Y

Furt her, vg}pé}%'b:aere aof. the %Seni ng i s w de enough, conductive rescfarf'qmy
be filled in the oﬁe'#ﬁ}%ﬂgt QQE&LQnivgyduhﬁthﬂbé Hddd % cure

t hereafter insgﬁ@qhﬁf forning by electrolytic plating, 15 Generally, after
formng of the w ring paf€er thesergernay bermsnae ca B & f I, 0
the surfagq,qfi the,pattern and the external termnal. At this tine, ¥ 2y
consi dering envir onmeRP§APE PE the insulating board with copper, nickel

10  goid, silver, tin or alloy thereof by using electrolytic plating
Further, when an area of the opening is wide encugh, conductive |

resin may be filled in the opening of the insulating board by

printing ang cufe thereafter ingteaqd of forming by electrolytic

plating,

15 i '
Generally, after forming of the wiring pattern, soldering

a L] |
dhesive substance ig formed on the Burface af the rattern and the

exXternal i i
terminal. At this time, congidering environments, it ig

pPreferable to use lead free soldering adhesive substance such as
tin, tin - gilver dalloy, tin - copper alloy, tin - bismuth alloy-
20 or tin - zine alloy.
Sincetheinsulatingboanﬂhasmanycomponentformingregions,
after forming many components to the cemponent forming regions
together, cut off the insulating board to Mmake into the separate
an area of the bottom of the opening portion ecan be widen
25 by forming the opening to step over adjacent two component regions

. ,
he external terminal can be formed easily. At this time the

éxtern i i
al terminal isg cut off and make into tha external terminal

of respective electronic component,




preferable to use | ead free sol dering adhesive substance such as tin, tin
- silver alloy, tin - copper alloy, tin - bisnmuth alloy 20 or tin - zinc
alloy. Since the insulating board has many conponent forning regi ons,
after form ng many conponents to the cagrponent formi ng regi Dhovemberd(06ér |
cut off the insylating board to make into the separate body, an area of
the bottom of tha 5‘5@%’1‘??@“}5’& t¥oFh cShiBe inveat i2® bythiarer Dy thevaEE Ngyt O
step over @f'ggent.tmo conponent regions, the external term nal can be
formed easT135 W thi FPRARThe Logmed nhy tgwitirg | @ cpasslbeansh dmée:
into the external ,termnal of respective electronic conponent. 9 9
Novenber TH HRE S HaREBIWMaTd Fogpriedngi. omn irtwerla tingoboxrdasrAfi ded
electronigﬁ_quonent formed by nounting a passive elenent, conprising a
SApPPERABY AV ing Mradeterpdaed pavveded a withnantOPREH REL th

Wi ring boar
havi ng= awring formed with 5 predeterm ned pattern

prﬁggaﬁrningﬂﬁgfttern, g_f .

on said i FENSRYHF PAERFhrrexd@arhansulanimalbdadd e oD Saidkening,
I

connectedﬁgklh S ig.gﬁrin by said filling, and exposed to a bottom of

sai d i nsul-atihg boitdlfAere sads arapingg danrfasrtrtviahpmsisd we réhenBptsaig

f or med onfgghqﬂm ri@&bboard, a conductive article connecting electrically

bet ween sai'd wiri'nd™ o SRPELE Fpas okt am erfermaidaigsmlating 2odtrd where

encapsulaggﬁg‘ground. agid assive el ement. According to the above
constitution shartd afd" VIS wArRaRp i vwatameat feermett ai mead dewsi g board,

therefore .l electronic.equi pnent, can be obtained easily. 15 It is
pref er abl & ggﬁ 8F§%Fﬁea§§f8}ﬁa?°$%?ﬁ¥h%$ fseFREI@M 1y between said wiring

10 and said passive element, and an insulator encapsulating around
said passive element.

According to the above constitution, small and thin wiring
boardcanluaobtainedeasily,therefore,smallelectroniéequipment
éan be obtained easily.

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

20 Further, by forming solid condenser, resistor, c¢oil or
transistor on the insulating board with combination of substance
and shape of a wiring, small electroniec equipment can be obtained,

therefore, small and light weight portable electroenic equipment
can be obtained.

25

BRIEF DESCRIPTIION OF THE DRAWINGS

The invention will be explained in more detail in conjunctien




resistivity netal substance to | ower contact resistance between the
external termnal and the wiring pattern, and to inprove operating
characteristic of electronic equi pnent. Specifically, copper, nickel,

gold, silver, tin or alloy thereof is ppeferable. 20 Furthe® Ndenfbor 20059
solid condenser, resistor, coil or transistor on the insulating board with

conbi nat i oht B Bbsappendedndrahings Of wReyi {4 Ng, small el ectronic equi pment
can be obtained, - therefore, small and |ight weight portable electronic

equi pnent can Dk obk disnaderass BRE & HESCR R2E | THE W NGS The |
invention will be explained in nore detail iie-r? g’?réljjwt?égt FO%P&R‘S\E“&}?%% Herip
appended dr¥Rf rpndewserin; 9 Novenber 2005 Fig. 1 is a cross sectional

vi ew showi ng a conventional chip type condenser. Fig. 2 is a cross
sectional vi ew&itbwiang saacorventd ol odl R .condenser. Fig. 3 (a) is
a pl ang vi ew showi ng a chip type condenser iaeglp}s?‘gglﬁ% gi%%n%'?’u"q’ﬁwl C(hlP
accor danc&YgEie iroademdzxdi nent of the present invention. Fig. 3 (b) is a
cross sectional viewalong A- A |ine of Fig. 10 3(a). Fig. 4 (a) is a

cross sectionalfigi-ed(ahdws agiamy otewssfwiiy 4 dig; PN ortion faor
use in an external termnal. Fig. 4 (b) iS & Cross 228%%@”%‘?&\1/ TATRGEEy a
process oN:fF3Pfi Rparth émt eccalrdaeca Nalth an embodiment of the present

invention.

Fig. 3(b) is a croes sectional view along A -~ A’ line of Fig
10 3¢(a).

Fig. d4(a) is a cross sectional View showing a process of forming
an opening portion for use in an external terminal
Fig. 4(b) ig a cross sectional view showing a process of forming
an external terminpal. |
15 I} ' ] o
Fig. 5{a) iB across sectional View showing a process of forming
2 pattern portion.
Fig. 5(b) is across sectional viaw showing a process of forming
4 solder protective film and an electrode plating,
Fig. 6(a) is a cross gsectional view showing a process of forming
20 a wire conductor on a Wwiring board.

Fig. 6(b) is a cross sectional view showing a process of

mounting a condenser element.

Fig. 7(a) is a plane view showing a wiring board mounted with

a coil,

x . .
25 Fig. 7(b) is a cross sectional view along A - A’ line of Fig

7(a) .




15 Fig. 5 (a) is a cross sectional view show ng a process of formng a
pattern portion. Fig. 5 (b) is a cross sectional view show ng a process of
formng a solder protective filmand an electrode plating. Fig. 6 (a) is a
cross sectional view showing a processqof forming 20 a w r@Nooroibet 2050n a
wiring board. Fig. 6(b) is a cross sectional view show ng a process of
nmounting a condenser OESCRIPTIBNGOF/ THE) PREFPRRREBNSMELBYMERGW NJ a Wi ring
board nmounted with a coil. 25 Fig. 7 (b) is a cross sectional view along A
- A line of Fig. 7 (a) . 11 9 Novenber 2005 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Preferred enbodi ments of the present invention wll be

expl ai ned i n cAyeffmtiah enbbdicearpanyf NGhdr apt88snt 5 ihive t3on® wif1 2y

pl ane vi ew showi ng a chip type condenser applied a wiring board In °
accor danceXnldined drbarhmiantcnfon W 4H esRUmpdiMeRY Idkwigd Fig. 3(b) is a
cross sectional viewalong A- A line of Fig. 3?%%. I'n Fi'g.” 3(a) and Fig.
3(b), & concretfdg.chal rirxhimiand varvesKeapsiy %télﬁ‘gﬁ: 't?%‘é' AbDiehSer applisd

abbreviated. 10 in Fig. 3(a) and Fig. 3(b), numer denotes an i ati ng
board, nufemdrinadresst n wetogiancaevath 204 dRBOAEEReAL PAEL €LY g%te'n n,
nunmeral 202 denotes an external termnal, nuneral 3 denotes a cofdenser

el ement (£aNEAILdPRSORNd dligot A1 iie @orRdensers «2he®@RRY) viQuashal 201 4.

denot es an anode, nuneral 302 denotes a cathode, nuneral 15 303 denotes a

metal sintérengPhboBya(didlactri Th, muner allafA HENOF £§, 3(b), a conerste
congtruction of an encapsulating insulator is abbreviated.

10 In Fig. 3(a) and Pig. 3(b), numeral 1 denotes an insulating
board, numeral 2 denotes a wiring, numeral 201 denoctes a pattern
portion, numeral 202 denoctses an external terminal, numeral 3 denotes
acondenserelement(tantalumsolidelectrolyticcondensérelement),
numeral 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
a4 solder protective film (sclder resist) and numeral 7 denctes 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 hoard 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 ancde 301 of the condenser element 3, the conductive adhesive
agent 4B connectiné electrically hetween the wire 2 and the cathode

302 of the condenser element 3, and the encapsulating insulator




a wre conductor, nuneral 48 denotes a conductive adhesive agent, nuneral
5 denotes an encapsul ating insulator, nuneral 6 denotes a sol der
protective film(solder resist) and nuneral 7 denotes a term nal plating.
20 A chip type condenser applied a wirjng board in accordanBoveinbér 205
enbodi nent_ of the present invention conprising, as showmn in Fig. 3(a) and
Fig. 3 (bfP 2ndee®amlaitigab@acadngr ahied edndienta etrhe 1einein®g 3 . (conduct or pattern)
2 on the insulating board 1, the condenser elenent 3 provided on the

wiring board (i&¥s@iheminngnb&dgd Bi{p)thehRSwikiegCandumpeh s4AgCeRRephRY +n
electrically between the wire 2 and the anode 301 of the condenser el enent

3, the coR@@&irPe?BleovidedgenthdBscofmeeidMghel easulsalhy hainean Lhg
wire 2 and the cathode 302 of the condenser elenment 3, and the ‘
encapsul atffigexhsunaloke1mingl edtapsubedday iar o inhe1e0ndensen @l eNgRR 3-
9 hbvgﬂber 2005 As shown in Fig. 3(b), the wiring 2 conprising the pattern
portioh 26%¥PpREdi edthba bhetemrdhicrheiplidme wneteathegpheatdnlpoabdont 61
external termnal 202 enbedded in the insulating board 1 and E exposed to
the bottotfof oFHedp| dfhe whererndie teatttierl 202t iien£3Qhed], SFhor BREmpTHE by
external termnal 202 is formed, for exanple, by electro cupper plating.
The sol deflpFbrecFrpReri phrtindder resist) 6 is provided on the
predeterm ned region of the pattern portion 201 of the wiring 10 2, and
the term nal pFAEi #Rlder PIRERM thnte ot inhe spdidear mepdstci 08 201p A6¢i @84t &g
exposi ng glane of the external termnal 202, The electrode plating 7 is
formed by*RRETXRFIPHINGE degiwmaloniherpat tesu@prtsi dr 20ASBY, the Mvi{Sg -

Sllvﬁb (Ag? §ﬂé‘¥%etéé}éf§21'bfgﬁyﬁg'7 ig provided on the pattern portion
201 and on the exposing plane of the external terminal 202, The
electrode plating 7 is formed by the lead (Pb) free metal material
such as tin (Sn), tin {(Sn) - silver (Ag) alloy, tin (5a) - copper
(Cu) alloy. tin (Sn) - bismuth (Bi) allby or tin (Sn) - zine (zn)

15 alloy.

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

20 porous sintering body, the cathode formed by the solid 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 synthesizad
electrochemically in acidic medium,

25 Fig. 4(a), Pig. 4(b), Fig. 5(a) and Fig. 5(b) are explanatorf
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




(Cu) alloy, tin (Sn) - bismuth (Bi) alloy or tin (Sn) - zinc (Zn) 15
alloy. In the chip type condenser applied the wiring board in accordance
wi th the enbodi nent of the present invention, the condenser elenment 3 is,
for exanple, tantalumsolid electrolyti condenser el enent S¥dogEmitsr AG0S5 t he
anode 301 fornmed by tantal um 20 porous sintering body, the cathode forned

by the sol PacBiesaloVviyewcshdwims &6 p&ld @S STBRIADES 1. OX] Qr. conduyctive
pol ymer, the carbon |ayer and the silver |ayer, gr#l Eﬁ% clja(ri\;‘\eitné':t'l PEFhEaR; F@r

body (di et@et¥® Hhe3aak fepmmad thayrnd nhant ahym Pesf oxd hesi.zed .
el ectrochenically in acidic medium 25 Fi g 4 ag, Flcjdg&%?tg) ?g??b‘?n%%aﬁ%’ﬁd
Fig. 5(b) %h%wi.eﬁﬁl%\mmg,fas 0 BVE ot & HERRikfraGh W | Qgrmg_ggfsngf t??a}"‘ ring
board for use in the chip type condenser applied wiring board n -8

accor dance® viF¥ 9 S t $rec ehdioall nebew ofhdWEnHr £SEAbcbH i |g..4(a) is a
cross 13 9 Novenber 2005 sectional vi e?v S?\%Wi n% %e@pfro%%%néﬂos? ‘?}bér r#ahfgt%(m
openi n§ pRerPForndiFdgi.nS{he xtaeepakst CEFE a1 Fily ?gg)ﬂhg 2 Gl 0SS
sectional view showing a process of form ng the external ter nal® CI—"'Tegs.s
5(a) is a < desrsiaa itdreals olidew ;:Iraw}el&gi&epw@ﬂsgn@ftﬁgréﬁé}gtltcﬂfze% thern 5
portion, and Fiqg_éS(.b). Is a cross sectional view show ng a proce Jring -
form ng the sol WHIginat thioae df iflom asd ihecRe eshi o8, atd ik se‘;hg \g Iy
board for uyse in the chip type condenser applied the wring Boar &5 r‘}la
accor danc&hf FATiRe babsdi ermcairddecprasentthel BMBORIRBNEAYE N8\e presant
manuf act ur,ed by ,the sane process as a wiring board 10 (tape carri @r) 8
use in a MENGREECHr éaﬁfber@?npfapeuealﬂrbprtwehﬂgeﬁroceéQraseéwdﬁ-bg bBS ra
y

Wi _ngq(c?nductor pattern) is formed on a tape insulating boar
utili ng Fage q%ﬂf@z}') keEHbte iMfenastbadturklof Tep (Tape Carrier Package),
: for example, the wiring {conductor pattern) is formed omn a tape
insulating board by utilizing reel to rael method. The method will
be explained as follows. |
As shown in Fig. 4(a), a tape maceriai formed by providing
15 a conductive £ilm 8 on either surface of the tape insulating board
1 is prepared, then the opening portion 1A to form the eXternal
terminal is formed at predetermined portion of the tape 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 conductrive
20 film 8,
The opening portion 1A is formed by laser processing using
carbon dioxide gas laser or excimer laser, The insulating board
1 is long to one direction, and is provided with region {component
forming region) where a pPlurality 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 cai,

CA2 *

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




be explained as follows. As shown in Fig. 4(a), a tape material fornmed by
providing 15 a conductive film8 on either surface of the tape insulating
board 1 is prepared, then the opening portion |Ato formthe external
termnal is formed at predeterm ned pojgion of the tape mat&NalembeAZ005
polyim de tape is used as the insulating board 1, and a rolled copper foil

or an el ecerorided sbphethkoicbndnctiod FI1HNe CUNMCILYE + t”:lggng a08
opening portion 1A is forned by | aser processing using carbon r oXP 8% Bgs

| aser or eD@¥wEen|lisdrs. fdbmetnsréal b9l POy helihsul 909 i pection
and is provided with region (conponent form nglregi on)naﬁ%ér%e%qp %ré%??§7

of chip tyjeldmudsisprocaseing, eohennathe 1@ hePeBhAGRRVLI M AA b £P§ﬂ§9
for exanple shown in Fig. 4 (a) , to step over two adjacent conponen

form ng regHfimcCAIf tIGA2induibd enily dbod £d M Neay hee OREHB EG3 portion 1A to the
tape material 14 9 Novenber 2005 Provided with the conductive film8, a

net hodSt hat t helepteniasgshpent inrFid iaSHHqr pRE m@yf@yﬁlyﬂtﬁr{éhe 2ioasy¥a¢ﬂgg
board I by nmetal nold punch processing, then adhere the conductive TilTnla

on either Wisumamce iof fdwnddiseyt ai i Xigi P adsbhe By: 18] @dans %e’ﬁ@eﬁ"ﬁ@&n

shown in Fig. 4 (b) , the external termnal 202 of the wring or ned
by fillind3ofissr asample the penimg @réjmrﬂé,céﬁaﬁg@@dﬁd%%1@:%'}%]0“
as a cathode, e

el ectric copper plating utilizing the conductive film
external td@enicrakduzod viesfitmoBnes 4 adtlidde SUfht egterhhY EBemOREDi Uk i
portion 1A but not proj ect 10 out the insulating board 1. At this tine,
not Shownfpﬁm@ﬁetpigﬂ#lhsufficiently the opening portion 1A but not project
10 out the insulating board 1. At this time, not shown in the figure,
the surface of the conductor film 8 is c¢overed by the resist.
The opening portion 1A of the imsulating board 1 is formed
to step over adjécent twoe component forming regions CAl, CA2, and
the bottom of the opening portion 1A hés an area of twice of the
15 external terminal, therefore the plating liquid enter eagily to
the opening porticon 1A, and the external terminal 202 can be formed
easily.
Next, 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 comporent forming region CAl, CA2 respectively is possibla.

Next, as shown in Fig. 5(b), the soldar protective £ilm 6 is




the surface of the conductor film@8 is covered by the resist. The opening
portion 1A of the insulating board 1 is forned to step over adjacent two
conponent form ng regions CAl, CA2, and the bottom of the opening portion
1A has an area of twice of the 15 extethal termnal, theref®Nevdrhleer@0asi ng
liquid enfﬁ{ easily to the opening portion 1A and the external term nal

202 can b& 5SS agi predrerrmingd shomnt om ¢ GheSphderkhoPRLER D1 of
portion 20'1211_l of the wiring 2 is forned by etching and renovi ng unnecessary
portion of *®FiEsRJucther theelcmrdeaitaringdr tis0Bo2Radi &n fr 4Tt pysaly
pattern that, for,_ exanple as shown in Fig. S(a), step over adjacent 'two
conponent PF8R% £ &G AAStEAR poaticm@ dndnds then rewiead: avi tele rinfi@ 2 1C 30 de
of condenﬁgr .element of the first conponent formng region CAl, and )
anot her end i*§ B5HIEFREA sniteh fore alede Lek tirod ec prderser 725 velrerent1ak,1ihe

second5cor£pon?§1t formng region CA2. The pattern is not limted to shown
in Figl 5-¢8) ,ﬂ’roF&Pnbg%!f - pébpendava) allepg tim (Ehe -cea‘pgagntc,j)gg(@%)ggr

regi on CA espectively is possible. Next, as shown in Fig.
t he sol de#iﬂfﬁ%ﬁét rveiFPRERG (Bd)18180oMoventidn 2605 ~f esped (aa)t
€loy.

pr edet er m ned ?ortion of the pattern portion 201 of the wiring, then the
el ectrode pl at FRg-e “d¥imgbaash fore ueedsecthe pitdpe topet dven Pakid &F REPRRE EON
201 and the external termnal 202. It is preferable to formthe el ectrode
pl ati ng 7%9"?6‘?‘5’% BRBIYE a5 ke d Sppccoridanceryi th sbbverexpAg)ild f¥ockbs,

Sn) - co [ alloy,. tin (Sn) - bismuth (Si) alloy or tin (Sn) - zinc
Ean aIIo@EE‘F%%EW?F%@lB’@:ﬂH( )2913@'5 ﬁorme‘(ielrm')qmctd;qn%immlam;n;éié;:s

errboq_iomargo L? actured in gccordance wi t h above expl ai ned process, since
the éxternal terhiTfal2o®® 7?5 o ket empedticthe noremitmspbatiog 1A of the

insulating board 1 become wider comparing with the conventional

hole diameter of the through hole whichmaintains conduction between

surface and bottom of the insulating board, therefore tﬁe eXternal

ﬁerminal 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 convenkional

method which forms pattern on both 8ldes, therefore, manufacturing
cost can be reduced.

Fig. 6{(a) ang Fig. 8(b) are exXplanatory view sghowing

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) ig a cross

gectional view showing 3 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 42 is formed on the partion of




1, an area of the bottom of the opening portion IA of the

%gsBFZ[?ng1board | becone wider conparing with the conventional hole

[ h mai ntai ns conducti on between surface
di aneter of the through hole whic e S ace
and bottom of the insulating board, thggefore the externa Zofmrgmforned
can be forned easily. Further, since the pattern 15 por;lo? 201 formed
decr cased compari g w i b consertora Canerpes s 2nSFE A Be s rObR-Bee
decreased conparing w conv _ :

si des, theekémeat Mwm@ﬁle@g g@ﬁgg\ri&n%zﬁ a%‘tq‘ﬁg‘?"ﬁgi&%?g'sg'gg?)%%ggﬁ%%ie,
6(b) are explanatory view show n _ _ :

(e condsar Mion Ero tata ) o4t SRR 4 A IR el
the present invention, i g. nal :

pr ocgss of forniexgt, ahs ¢6ndhot Bve AuIE:Ye Qé]eﬁ?ﬁn}"ié |cr5gtt:% acru?ﬁ gg%‘l% 6
(b) is _a cross sectional view showi ng a process of nounting . i

el emend. 25f Tohé ccompdieewhi PoinDeg COMSIERNS SFa %&5@9%?&?9 V\%E{%Q&H Sfﬂf]ﬁ%)the
accordance with the process as expl ained show ng Fig. 4ha Nk Gka
The viTe conduct or 4n e Tormed onre vt fog or 10wt Ebcer ohdl e
the wire conductor 4Ais fornmed o

conponent dardeneer edieaent’s whensuhBedainrlgag@leaf ot %ecﬁgrqs&ggﬁbrﬁ%lr%“ﬁggt of
is connected. The wire conductor 4A is formed, for exanp e,h yOnductive
coati ng camfucin \@A paste such as silver (Ag) Paste. Next, t etcform|1
adhesive agent 43 is coated on the portion 5 of thF conmponen 0 c?e
regi on- CA wher @fitteer gdtdtndencd30Bhfwd Moy 1NAENRSAT: @f@%“%téﬂﬁ'egn%rlgé E‘é'qu:’ed
and as_shown in Fig, 6(b), the condenser elenent 3 is nounte

on théocoﬁpoﬁénteﬁiﬁpﬁugpted by, for example, coating and curing the

r

encapsulating insulator 5 such as thermosetting resin over the
surface where the condenser element 3 is adhered, then cutting off
the boundary of éach component forming region CA and make inte 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
Lype 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 formad eagily. Further,
since the external terminal 202 can be formed easily, conductive

imperfection becomes difficult to arise,




region CA. After that, not shown in the figure, the condenser elenent 10 3
I s encapsul ated by, for exanple, coating and curing the encapsulating

i nsul ator 5 such as thernpsetting resin over the surface where the
condenser element 3 is adhered, then cytting off the boundarNowimteachos
conponent form ng region CA and nake into the separate body, the chip type

condenser, showWwu¥thés g.thk 68pnaAg foBtiod AA3ER) rSAR ' AL fhi
time, both the pattern portion 201 of the wiring 2 an %t ﬁgE%{Eg?n ?rmlnaf

term nal Z0%2 viti Clorawcd Lor sredptdve B RD (28t 2dica68Rboh YA +C t_formng
regions CA are cut off and made to individual corrp%ﬁe%?.t ﬁgprg{e]rggﬁwns

above in dlai FA2acuoedieagf ahilte 8ddn B $0ALEan2f i ' t. in
formng the wiring board for use in the chip typegybonﬁn%eggpgﬂ%ggwr}t%eer’

external ttdveHefsir0che sekorrrdl embeddadl 202 head Nsel abipgabaLd il an
area of the bottom of the opening portion 1A of the insu{ag?i (r%gsgc%éﬁ’d afd

becomed wi ¢endemhiard rigipartifec tim Caenld anale halie diangle, of the through
hol e whi ch mai ntai ns 25 conducti on between surface and bottom of the

i nsul ati ng boaFgirtheenefor ant e £6Fefabok bR n 207 '
easily. Further, since the external term nal 202 can be %?‘rgr%%g%?;?%tﬁ,on

conduct i véA ifgperfectompobenonEs raibi Gddidmd 19dd S Hdgr,'\'O\lﬁﬁlgbg%t%QQ,il
Further, the opening portion SAto formthe external term na 2 'S

formed t ot&§r@pnever 02djcacette t Srneaipeneily f 0svEmoL £ eeheNs i EAY . bGA2a 219
area of the bottom of the opening portion becones wider, theréefore the

external WeRARAREFi268, caheesstvemedl ensirhynadndo25 CANBE! EyenkaPeLESSLI ON
becor’ieos dLLchgglzl.Lgag, a:arrlldset!:-l'xin wiring board ¢ i
an be obtained easily comparing
with conventional wiring board, therefore, emall and thin
electronics equipment can be obtained easily,
Further more, by embedding the external terminal éDZ in the
insulating board 1, the pattern portion 201 is formed oﬁ 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 (8n) - zine {zZn)
alloy on the pattern portion 201 of the wiring 2 and the surface

of the external terminal 202,




Further nore, an area of the bottom plane of the opening portion 1A to one
conponent form ng regi on becone wi der, the external termnal 202 can be
formed easily, even if the wiring board is mniaturized, the external
terminal 202 can be fornmed easily. 10 #gcordingly, and thi rd Novémberi26asd
can be obtained easily conparing wth conventional wring board,
therefore, smal}lERPdmithe bhuentbandsapeiepnaascs e 86,00 2884 8381 | 44
Further nore, by enbedding the external termnal 202 in the |nsulgf|r%§e
board 1, t%Ppa‘?(/ﬁPér FPBianaar 20l ied rimthP bty oFf R emb> YW ace of
the insul ating board 1. Therefore, nmanufacturing process can be ecr'eased
and manuf a&& 'trjrgj”b6§tn‘é5rﬂi§bi¢%djlr@edhecanmmimgnm&tﬂmpci@vggtgé)@%lns%@%d
which forns w i pattern on both sides of the wiring board 1. Further
nore, by &% ﬁ&‘%ﬂ%&énﬂ ald soddfdiert it amheditietga 2% DRlbHaeRLLRE Wi i Ng 2
and the anode 301 of the condenser elenent 3, the manufacture of t he

Wi ring’ board bECSBYaBALR) yin gl armutypeurbngenest: L1 D RAUEROhoarg
because form ng.the stepping portion becones unnecessary. Further nore, by
f or mi ng |858°(5355*9f &e e Amkadient myf 7th@Sisventisn) i 8 ESPralbhNg gT?‘ -
silver (Aga alloy, tin (Sn) - copper (Cu) alloy, tin (Sn) - bismth |
alloy or FrASEEAYYtiFngcpdansar| eyenanthd patdssd a0mt @B p2Qtaek %Qgsw',gi ng
2 and the ﬁurface of the external termnal 202. 18 9 Novenber 2005

Al though ThEMFRberttbrittad iBddedisocthbed by tfomespeel ek xbAg cCRORp LN O
condenserug{)lgl led wri n%éboard of the enbodi nent, the invention is not
linited to the EAbdAPFeriddoRE iR290ive ebasentiedthe 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 thae émbodiment of the invention, the external terminal
202 is formed by electric copper plating, but not limited to this,
15 for example, nickel (Ni), gold (Au), silver (Ag) or tin (Sn} ecan
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 exampla, 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
20  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 angd Fig. 7(b) is a cross sectional

View along A - A’ line of Fig. 7(a). 1In Fig. 7(a) and Fig. 7(b),




as enbodying all nodification and alternative constructions, 5 For exanple,
in the chip type condenser applied wiring board according to the

enbodi ment of the invention, a tantalumsolid electrolytic condenser
element 3 is used as a chip state passijge elenent, but not INoNchdar 2005
this, by formng el ectronic conponent using various kind of passive

el enent, tREM83ad &f Hesttean ahe iHIvAGHiREDATEXN A [ the chip type
condenser 1<._-51ppl ied wiring board accordi n\geto t he er?‘t?ogf%eél =2 h%xgernal

i nventi on. tEERiteE, dumehel i Mdnges ARk #RRY e Wiki nd, hoar d
according to the egbodi ment of the invention, the g)'(t g?ﬁ%%?e??ﬁ%ﬁ‘?“%@?i s
formed by €tE2t FPRdvopper (ghati wdrebut nhdlerailMst et 4 for e | e,
ni ckel (N), gfld (Au), silver (Ag) or tin (Sn) can be uazledﬂ:lrﬁcaafog%]‘a%‘l(taiggg
formed by ¥4 P Tomddcrimerpast dems ts Btd Tk £ BRI d109 5 tFULL he re, Jdn

t he ch%p type condenser applied wring board accord?’ng to%t'hehég%owdi%ﬁ
of the meffﬂ’-T%rEm!mmemrsmimrem FEP I {H e attgn fqum nc%&vs_/ltre
conductor 4A on the wiring board as shown in Fig. 6(a), but not Iimte o]

this, for “&&ERd 21 provideddensehecl rrrbat Ingr oYL ded Wi tQr. 4A
which is formed previously on the anode 301§may bgdlnbu%\%equ‘l—glcg&%%%%%nd
Fig. 7(b) % £oBRSCaiago ey eritewealdy bgtacdh’ bAE erd Sparh it ¢4 Wi th 23
coil for use in an inductance element in accordance with an enbodi nent of
the presefd RYBrRFRENTF Fermipa)l 203, alph a%e inaW SHOWE AgL aecfé)icbnﬁggt';idg-
7(b) is a gross sectional viewalong A- A line of Fig. 7(a). I'n Fi'g.
7(a) and PREM TERGT @29 of Kbeerer w2006 RITEARd theleidSsuBst idls ¥hahi 090,

boar le 20% denot es an ext er nal
encapsulating around the coil wiring 21.

As shown in Fig, 7{b)}, the wiring beoard comprising the wiring
pattern such as coil wiring 21 provided on the surface of the
insulating board 1, and the external terminal 202 emhe&ded in the
insulating board 1 and exposed to the rear plane of the surface

15 where the wiring pattern is formed. The external terminal 202 ig
formed, for example, by electro cupper plating.

The electreode Plating 7 is provided on the exposing surface
of the external terminal 202. The electrode plating 7 is formed
by lead (Pb) free metal material such as tin (8n}, tin (Sn) - silver

20 (Ag) alloy. tin (8mn) - copper (Cu) alloy, tin (Sn) - bismuth (Bi)
alley or tin (Sn) - zinc {(Zn) alloy,.

The wiring board for use in the coil applied wiring board in
accordance with the embodiment of the present invention can be
manufactured by the same pProcess as a wiring board (tape carrier)

26 foruseina manufacture of TCP (Tape Carrier Package), for example,
the wiring (conductor pattern} ig formed on a tape insulating board

by utilizing reel to reel method. The method will be explained as

follows.




termnal, nunmeral 21 denotes a coil wring, nuneral 22 denotes a wre
conductor (gold wire), nuneral 5 denotes an encapsulating insulator, and
nuneral 7 denotes a electrode plating. This wiring 5 board conprising, as
shown in Fig. 7(a) and Fig. 7(b), the gogil wring 21 provi 8&bvembehz005

I nsul ati ng boarg 1, the wire conductor 22 connecting electrically between
one end of the 88i Ehewni g Plg.anda) heaexhpenahebetighnahrR03. pih kK nal
term nal 202 connected with other end of the coil wring 21, gngr§ﬁ%§ing
encapsul at RrRPRHSEEEX o rf 1110 8508 neirselt akir TR el 88NEh & & Pl b g\ L 2

shown in Fig. 7 (b) , the wiring board conprising the v%n%r)i ngSWl%gf@tggr%O%é%h

as coi |l witi¥y Preramed déeonthbeomsen f s @ft iidie 1Al AsHl @l d r
the external terminal 202 enbedded in the insulating b%éaér 39;1Q§%d93é§%%§£g
to the reafFe¥PraRRl ofs thermad hacpréSevhentnbBep ot €14l dRRLHR Baps rﬁép'fé?gal The
externgl termpal 202 is fornmed, for exanple, by electro cupper plating:
The el dct rddReO MY ipidy Yave ps ovseddamnthéei expbst gy peiager  of the
external term nal 202. The electrode plating 7 is formed by lead (Pb) free

metal material TRENCRENEIRG pShjon LANiESHbrmedi lbyer a3 Ao d hg hidy g?n)
- copper (QU) alloy, tin (Sn) - bismuth (Bi) alloy or tin (Sn) - “zinc (Zn)
al loy. Th&3ukIhGibadde pes laser ot bacdoiek bppeied Mdtdhs Beardriihng the
accordance with the enbodi nent of the present invention can be
manuf act urRPINIE RET§AAB Tk boetise &epa wi vdmig bpasei Abapa Ak Rk Won i diydIse
i namanuf acture of TCP (Tape Carrier Package), for exanple, the wring
(conduct ort 3 t&r n§ & & Grfei ke athape thes wipatiimg hesrthoby1at ki Zigdgdee!
tore met hod. The nmethod will be explained as follows. 20
f . s
previously to the insulating board 1 by metal mold punch processing,
then adhere the conductive £ilm 8 on either gsurface of the insulating
board 1. The external terminal 203 of the coil wiring 21 is formed
by filling cepper within the opening portion 1A, for example, by
a meang of electric copper plating utilizing the conductive film
15 8 as a cathode. The external terminal 203 is formed to f£fill
sufficiently the opening portion 1A but not project out the
insulating board 1. At this time, the surface of the conductor film
B igs covered by the resist, Later, the electrode plating 7 is formed
on the exposed plane of the external terminal 202. It is preferable
20 to form the alectrode plating 7 by for example tin (Sn), tin {sn)
~ 8llver (Ag) alloy, tin {Sn) - copper (Cu) alley, tin (Sn) - bismuth
(Bi) alloy or tin (Sn) - zine {Zn) alloy.
Next, the coil wiring 21 is formed by etching and removing
unnecessary portion of the conductive film 8, The either end of
23 the coil 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




9 Novenber 2005 As shown in Fig. 4(a), a tape material forned by providing
a conductive film8 on either surface of the tape insulating board 1 is
prepared, then the opening portion 1A for use in the external termnal is
forned at predetermned portion of the2ttape material. 5 A pdNovenibde20(ape
I's used a ?tge' I nsul ating board 1. The opening potion 1A is formed by |aser
processi ngb Y Ry euEbbngdedgi de gas | aser or excimer laser. |nstead of
formng the opening portion 1A to the tape material provided with the

conductive fi | §e8cribediabevhl e itrwes thbewgpﬁ[gr' BG 2R & i i.s.formed 10
previously to the insulating board 1 by netal nold SEEC 6%?%%@?5"&%?‘ r"‘i.'jtc‘]:](-:‘n
adher e thé"c‘bH&ﬁcH‘v@fﬂq@ﬁﬂmebﬂbaansummdﬁdaﬂ& b@gw gﬁér}igr' board 1.
The exter%ﬁl L%rninal 202 of the coil wiring 21 is forme y f|HQ4%Tent
copper w tHi & hBT85EREngnpention ¢y Heoobasdmpldehybyr e R4 3&(}% qﬂ{‘%l ectric
copperg pl %t.i ng utilizing the conductive film15 8 as a cathode. e tetor
ext er nal é#ﬁﬁﬁhlQﬁﬂﬁqsﬁﬂth%diD@uihtingshééfﬁiEnthwuhbgngpsggﬁgsgo%%ion
| A but not, grg%&c out the insulating board 1. At this tine, the sur ae
of the congué ¥l nftaguiaceyvededebylt heomssiadt dRined NgngLEGk! 8%9
plating 7_is_farned on _the exposed plane of the external term nal 56571t
i's preferSBFée%rﬁo £8ahlt Radeltdder odd Ipkani bg dblyihen eéaﬁ@é@ tin (Sn),
tin (Sn) - siéﬁﬁr gAg) alloy, tin (Sn) - copper (Cu) alloy, tin (Sn) -
bi snuth (Bi) By 1BV ePTACRSAR nozi AdmiEeR abl @fie MBX¥e BHBLEOLL wEring 21
S forned.gyaetﬁhing and renovi ng unnecessary portion of the conguctlve
film8. The ePthaFBhE 5P vesipke morifiicritigndl | Bogoswessed, i 5oL b
ext eqgal %fgﬁlg@ﬁm30§, gnd the other end of it is connected wth Fe ot hier
external termnal’ Y202 tHFERYILiERE tlist encoAdentet ibgdah b9) cdi i AN £ £n
encapsul g4 ¢

P %t B8bstance and shape of awiring. Namely, a small size under plate

electrode type transistor can be ocbtained by mounting a transistor
élement on an insulating board and encapsulating the ﬁransistor
element with an insulator. Further, a small size under plate
15 electrode type resistor can be obtained by mounting a resistof
2lement on an insulating board, connecting both ends of the resistor
element to external terminal, and encapsulating the registor
element with an insulator, |
Since a 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 ang thin passive
25 component such as chip Lype ¢ondenser connected with a condengser
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




the plane where the coil wiring 21 is forned, make into the separate 21 9
Novenber 2005 body by cutting off. As described above, since the wiring
board mounted with a coil for use in an inductance el enent in accordance
with the enbodinent of the present inygntion can be obtai n@dNdygmbtc2i05g
the conductor 5 film@8 fornmed on the insulating board 1, nounting process
of a sepafen&sysemnelamént eflagObé SOEPPRHSA! beconmes unnecessary,
therefore, small and thin coil can be obtained easily. This invention is

not limted to tile Zabdee myrbedirte s cBUkani §=2PRL o_various
nndificaii;g;a For exanple, a passive 10 elgneﬁéb%ggé %E?%F%EiPQHRQRﬁ?iP<Jn
a insul ati rediud ehpacafhicrarioy ebssubst ANss 2 e a W ring,

Nanel y, aﬁglmall si ze under pl ate el ectrode type ?(rgg%g?’%t 8?&8%3 é %‘g‘fl'éliar?'ed
by mounti i@ tt¥esi sbndenebenednned tad WISy af | B9 apd encapsul ati ng
t he trgnsiston el ement with an insul ator. Further,ngggég | 572 ngnﬁép Reat e
15 el e®tr 8FeWi@sdl .r esi stor can be obtained by nmounting a resistor el enent
on an insulatigg)board, connecting both ends of the resistor elenent to
external ternirdl), Sandecacepsll @in g Uheali@SSHY! ot &L it n .
insulatorﬁ Sinée a wiring board according to th?seinvgn ?%ﬁ%%%ﬂ%ﬁF§iﬁd}m 20
a wiring feEmed &n iansihaulagineabdaidyi meueReR od san sext ernal

term nal connected with the wiring by énbedded Pﬂ%g opeﬁi%é §n§39§§65§é3 to

a rear pl BABUSRCEHrEdRd it ngpboand mw&ﬂsctﬂnﬁéee!\&égi?g thle} oleQLIEY, smald,

followi ng effects can be obtained. (1) A wiring board which realize

and thin pBYsithdn electronic component such as coil can be manufactured
10 easily.

Although the invention has been described with respect to
specific embeodiment and elear disclosure, the appended claims are
not to be thusg iimited but are té be construed as embodying all
modification and alternative constructions that may be occurred

15 tooneskilled in the art which fairly fall within the basic teaching

herein set forth.




25 conponent such as chip type condenser connected with a condenser

el enent can be obtained. (2) A wring board which can be manufactured
easily to form a passive conponent such as chip type condenser connected
with a 22 condenser el enent can be obtabged. 9 Novenber 200Nqv8mbr 2005 ng
board whi ch can decrease manufacturing process and reduce manufacturing
cost to forma passive conponent such as chip type condenser connected
with a condehd&dMS| enent can be 5 provided. (4) Since a coil can be

obtai ned by etching a conductor film fornmed on an insulating board,
nmounting process of a separately nmanufactured coil conponent becones

unnecessary, the&efqge ia.sngél and thin el ectronic conponent such as coi
can be manufacturéd 15 2489 | hoax t hoBYRTRé™¥rivent i on has been descri bed

with respect to peci fi.c.enbodi ne and clear disclosure, the appended
clains are not ?g ggspﬁéglpﬁﬁ QQ#&nRr%Nﬁﬂ?% ¥étRoast opahiag dnbaidyd ng al |

modi ficatiog,a tiye constructions that may be occurred 15 to one
skilled in ?ﬁeagng&ﬁﬁgﬁ ?3?FF§nfall wi thin the basic teaching herein set

P S TP R B kot Mok

of said insulating board; and

an external terminal that is formed such that a conductive
substance is filled in the opening to connect the external
terminal with the wiring while covering the opening with the
wiring on the one surface,

wherein the external terminal is, on the opposite side
to the one surface of the insulating board, provided with an

exposed surface to which an external mount board is connected

2. A wiring board according to claim 1, wherein:
said external terminal is formed by at least one selected

from copper, nickeil, gold, silver and tin or alloy thereof.

3. A wiring board according to claim 1, wherein:

said external terminal is formed by conductive resin.

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

- zinc alloy.




T O R T —E—————___ gy,

awring formed with a predeterm ned pattern on one surface of said
I nsul ating board; and an external termnal that is forned such that a
conductive substance is filled in the opening to connect the external
termnal with the wiring while covering é{he openi ng wi th thé Nwienibeg2@3 t he
one surface, wherein the external term A4l I's, on the opposite side to the
one surface of the insulating board, provided with an exposed surface to
whi ch an external b d is connected. 2. Awring board according to
claim1, wher eirg;l": sﬂj{g‘#gEhﬁ’agé%ImaPé’rfﬁicﬁé‘InPg pofhihdpoard casmpeneisgl ect ed
from coppefhe Nl ’chQ-C" d, silver and tin or alloy thereof. 3. Awring

c

board according to aim1l, wherein: said external terninal is formed by

conductive resifgyyuf L] oard. according to claim1, wherein: an
exposed portion of gﬁa‘“%é{l@?ﬁgfvm iThR PREHiefaee off eh phatlagifgl m

formed by pdaddeasisQRe I romtin, tin - silver alloy, tin - copper
alloy, tin - bisnuth a|°|s‘gyaeta(‘ttne§ﬂt LG 3Tk SREHANT At A NovedbeerRDNSA5. A

met hod f oporanbhagisudNg I Iy board, conprising the steps of: forming
a conductive filmon one gtﬂl\rM algerl\qé]ig Z’r?airr‘?sul ating board before or after

form ng an operiingialy; 3 & ni ne ortign of said insulating board,
filling a conducti \:/Lebsubscérg%g%gi{%et%gmo%é}ﬁ%dq SheoArepingt he ommdart i ve

subst ance twet %&M@%C%'u\f)%tfdﬂc@ V\QH:E the conductive film while
covering the opening with the conductive £ilm on the one surface

so that an external terminal is, on the opposite side to the

one surface of the insulating board, provided with an exposed

surface to which an external mount board is connected; and
’

formi . .
ming a wiring having a Predetermined pattern by

rem [ N L] :
oving unnecessary portion of said conductive film

6. A method according to claim 5, wherein:

said external terminal is formed by filling said opening

o s o . .
f said insulating board with at least one selected from copper

nickel, gold, silver and tin or alloy thereof using electro

Plating.

7. A method according to claim 5, wherein:

sald external terminal is formed by filling said opening

of said insulating board with conductive resin and curing said

filled conductive resin.




covering the opening with the conductive filmon the one surface, so that
an external termnal is, on the opposite side to the one surface of the

i nsul ating board, provided with an exposed surface to which an external
nount board is connected; and form ng a g\n ring having a pretdNmenboe?D05
pattern by renoving unnecessary portio% of said conductive film 6. A
nmet hod according to claim5, wherein: said external termnal is fornmed by
filling said opehiHb’“%ﬁhggﬂ%F¢¢Eﬂdm@ing ovaid Wi tH,al.lgast one selected
from copper, nickel, gold, silver and tin or al f oy theredf using electro
plating. 7. A net hdd © %EGPGﬂnthxmimaarnﬂk vbesged: o3l d fééernal term na
s fornmed gu%ggééidl said opening of said insulating boar WP uct i ve
resin and curing sai & Pipting Ebhol Ut T ved 86 k. 1 255 P c;}lpé/ggileé 20(%5 8. A

met hod acqgrgi pg,to claim5, wherein: said external termna Tt drared
over its exposing Sirresea bl ey, i -ngopbéma1arged by gtbilsgrtasthlo e

sel ected EﬁQﬁEiLani%in -_silver alloy, tin - copper all oy, 15 2P¥hut h
alloy and tin - ziA@%a1H9Y &fitar removiing UNNEEESSALY AL 9 Ogj 23’
conduct i veohighi®: i%e An el ectroni ¢ conponent fornmed by nmounting Baégi ve

el ement on a wring bo&fnd, wherein said wiring board conprising: an

I nsul ating board provided with an opening having a predeterm ned pattern;
awring formed with a predeterm ned pattern on one surface

9.

,wherelnsaidwiringboardcomprising'

an i i i
insulating board Provided with ap opening having a

Predetermined Pattern;

awiri i
ng formed with a bPredetermined pattern on one surface

of said insulating board; ana

1 e

t
© the one surface of the insulating board

10.

wherein:

r 1 k 1, (@] d, I 1 r




of said insulating board; and an external termnal that is forned such that
a conductive substance is filled in the opening to connect the external
terminal with the wiring while covering the opening with the wring on the
one surface, wherein the external terminpal is, on the opposPthwinder 2945 t he
one surface of the insulating board, pra I ded with an exposed surface to
whi ch an external nount board is connected. 10. An el ectronic conponent
according to clai.m 9an wheraironisai domposverdl 4eE8t82hgi Std ORARAMDY, at

| east one selected fromcopper, nickel, gold, silver and tin or alloy

t her eof . ¥BegefBvenber 2005 11. An el ectronic conponent according to claim
9, wherein: said external termnal is fornmed by conductive resin. 12. An
el ectroni ¢ conpdddnexaecordi tgrminalaiim FormdEnsl KomluaxpasakPaiti on of
said external termnal is covered wth plating filmforned by at |east one
selected fromtin, tin - silver alloy, tin - copper alloy, tin - bisnuth
alloy and tin - zinc alloy. 13. An electronic conponent according to claim
9, wherein: safd pa®Bi vdeasdtammanic | sompsoknt checoroiygi cccoslgnmers,

el ement conprising, a netal sintering body, an anode projecting to one end
of said n¥P8Fe&Ratering body and a cathode provided

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

- zinc alloy.

13. An electronic component according to c¢laim 9,

wherein:

said passive element is a solid electrolytic condenser
element comprising, a metal sintering body, an anode proj ecting
to one end of said metal sintering body and a cathode provided

periphery of said metal sintering body.

14. An electronic component according to claim 9,
wherein:
said passive element is at least one selected from a solid

condenser, a resistor, a ccil and a transistor.

15, An electronic component according to claim 9,

wherein:

said passive element is formed directly on said insulating

board.




peri phery of said netal sintering body. 14. An el ectronic conponent
according to claim9, wherein: said passive elenent is at |east one
selected froma solid condenser, a resistor, a coil and a transistor. 15.
An el ectroni c conponent according to cl all m 9, wherein: saiYNpassbare2005
element is forned directly on said i nsud’at | ng board. 27 9 Novenber 2005
16. An el ectronic conmponent fornmed by nounting a passive elenent,
conprising: a wWri ng board conprising, an insulating board provided wth
an openi ng havilfy a®preteteFarheFPRIneH: f2vad by rowpeing i PRsgive
predeterm ned pattern on one surface of said insulating board, and an
external t&raReRR- tIPAPTISF ned such that a conductive substance is
filled in the opening to connect the, external term nal with the w.ring
whi | e coveringE%H@I&E@hpﬁ&rdwFPWPFﬁélﬂﬁhiﬁ@ dRAsHAEtdIRg beprsdcBroWRErdi n the
external termnal is, on the ogposite side to the one surface of the

i nsul at i ng"dhrs, ORI U EFVAREN BF Pat&er® whivtr e texmernal
nount board is connected;,a passive elenent forped on said wiring board; a
conduct i ve&¥idht F‘cll”ée‘é%ﬁ?ﬂé‘af‘i‘ﬁg RAERRTT O PHepRETbRNC 2 F2if ArSYlasdndai d

passi ve el erreQiY; earargcg an insul at or encapsul ati ng _argqund sai d passive
t

el enent. PPATL FHNFELEERPONERE™ABRSr FRS 1P AWM deSuch that a

conductive substance is filled in the opening to connect the
external terminal with the wiring while covering the opening
with the wiring on the one surface, wherein the external
terminal is, on the opposite side to the one surface of the
insulating board, provided with an exposed surface to which an
external mount board is connected;

a passive element formed on said wiring board;

a conductive article connecting electrically between said

wiring and said passive element; and

an insulator encapsulating around said passive element.

17. An electronic component according to claim le,

wherein:

said external terminal is formed by at least one selected

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

18. An electronic component according to claim 16,

wherein:

said external terminal is formed by conductive resin.




wherein: said external termnal is fornmed by at | east one selected from
copper, nickel, gold, silver and tin or alloy thereof. 18. An electronic
conponent according to claim 16, wherein: said external termnal is forned
by conductive resin. 28 9 Novenber 2005 19- An el ectroni c cHMouemher 2005
according to claim16, wherein: an exp?&ed portion of said external
termnal is covered with plating filmforned by at | east one selected from
tin, tin - silver alloy, tin - copper alloy, tin - bismuth alloy and tin
- zinc alloy. Zlgqun el ectroni c conponent according to claim 16, wherein:
sai d passive el nt ARs ed exalnahifl €6 ' ondenser el enent conpri sing,
a net gl sintering body, an anode pro?ﬁg{)ytﬁge ?aoccoo Bl 5P Hiaimetal
sinteri ngwg’(?tﬁﬁldﬁd a cathode provided periphery of said netal sintering
body. 21. An ellailctroni c conponent according to claim 16, wherein: said
passi ve el enentti §Xg@pskedapbronensekess g olid ,condenser, a
rfas! st%, wg\ﬁ/ﬁgéjl@g{]g%%iar agsi .storﬂzz. An%%?%??%n‘f%?@b%fm%ﬁtc%l&?@i ng to
cl ai m 16, ! mpéesimed ey erenk irectly on sai
Cneulating  board. ak® éﬁgig%iecte from tin, tin

= silver alloy,

tin .
1n - copper alloy, tln-—bismuth.alloy'and tin

- zinc alloy.

20. i
An electronic component according to claim 16

wherein:

saiqd passi i i
P ive element is a solid electrolytic condenser

ele . . .
ment comprising, a metal sintering body, an anode Projecting

to i i i
one end of said metal Sintering body and a cathode provided

periphery of saig metal sintering body

21. i
An electronic component according to claim 16

wherein:

sai . .
id passive element is at least one selected from a solig

c . \
ondenser, a resistor, a coil and a4 transistor

22, i
An electronic component according to claim 16

wherein:

sai . .
1d passive element is formegd directly on said insulating

board,




