*159159* W RI NG BOARDS *rnnnm TECHNI CAL FI ELD The present invention
relates to wring boards with an 5 electromagnetic shield, particularly

Wi ring boards with an electromagnetic shield of easy groﬁWW' ND
ART Wring boards consisting of a plurality of parallel Ii wmwmm& been
wi dely used as flat cables. Reference 101 in Fig. 15 representg. a

conventional flat cable conprising a plurality of lines 112 Ioné?tudinally

arranged in parallel on an elongate base film 111l. Ten lines 112 are shown

in this figure. 15 A cover fil ngipa3ngSBaRRDbEed on |ines 112 except both

ends of lines 112, so that the part of each |line 112 cov Wé ver

film113 fornms a signal nmenber 122 and both ends not covemmm mmﬁ ””@Hver

film 113 form pad nmenbers 121. In order to electrically connqgmmgte ric

circuit ' hj 0 flat cable 101, pad nmenber 121 at one ‘end of fl at
fatinienl kg8

cable 1 d to one electric circuit and pad nenber 121 at the

other end is_connected to the other electric circuit. Each line 112
consi sts of a g’&pﬁéesle&tl nyentdor meladfsdo sHdRR Rgandsoith an

m croneters, and line 112, base film 111 and 25 cover film 113 are
f1 e bl eleptrempagneiiccghieldpiragkiseleglyeyiring boards with an

electromagnetic shield of easy grounding.

BACKGROUND ART

Wiring boards consisting of a plurality of parallel lines

10 have been widely used as flat cables.

Reference 101 in Fig. 15 represents a conventional £lat cable
comprising a plurality of lines 112 longitudinally arranged in
parallel on an elongate base £film 111. Ten lines 112 are shown in
this figure.

15 A cover film 113 is applied on lines 112 except both ends
of lines 112, so that the part of each line 112 covered with cover
film 113 forms a signal member 122 and both ends not covered with
cover film 113 form pad members 121.

In order to electrically connect electric circuits using this

20 flat cable 101, pad member 121 at one end of flat cable 101 is
connected to one electric circuit and pad member 121 at the other
end is connected to the other electric circuit.

Each line 112 consists of a copper foil having a thickness
of several tens of micrometers, and line 112, base film 111 and

25 cover f£film 113 are flexible so that flat cable 101 can be folded



1 to connect electric circuits. Flat cable 101 as descri bed above has been
used in various devices in recent years and raised the problemthat flat
cable 101 picks up noises. 5 If flat cable 101 were wholly covered with a
netal foil, the mnmetal foil could serve as an el ectromagnetic shield but a
conpl ex operation would be required for connecting the netal foil to lines
at ground potential. The present invention was nmade to overcone the

di sadvantages 10 of the prior art described above with the purpose of

providi pg @onhbdt edbLerhaviigeaitgl ectromagnetic shield that can be
connected to ground wirings wthout any special operation. DI SCLOSURE OF

THE | NVENTI O\'FigtABagégegbégé?t§8s8£g§8&ta$6;¥§ﬁ%’%ae°%rf‘éir%eqs ti?} gta'iji%sboar d

conprising a Wiring r aving a bas a

i nes provided on _the hase filmand cover film.proyjded_.on t Si of
the baslSYHFRF KR Aer et vhers Shf kafeef e prpBrtnikhef o1 af dalie 1¥econy
shield fil mprovided on the side of the 20 wiring board body having the

cover fPHFFSENYPtRR18BBosite side, respectively, wherein the cover film has
an opening formed at a predeterm ned | ocation above the netal |ines so

that® the firs&f Shatierble hOlswesgneRedlyierveredatifih p metakfiakl, Fhger

the opening, and the wring board body has a through-hol e penetrating at
| east 2Betad Hatk dould @ervehaescenceléctnonaghbbict siei¢ld shutarml compdex
shietd operation would be required for connecting the metal foll to lines
at ground potential.
The present invention was made to overcome the disadvantages
10 of the prior art described above with the purpose of providing a

flat cable having an electromagnetic shield that can be connected

to ground wirings without any special operation.

DISCLOSURE OF THE INVENTION

15 An aspect of the present invention provides a wiring board
comprising a wiring board body having a base £ilm, a plurality of
metal lines provided on the base film and a cover film provided
on the side of the base film having the metal lines, and a first
shield £film and a second shield film provided on the side of the

20 wiring board body having the cover film and the opposite side,
respectively, wherein the cover film has an opening formed at a
predetermined location above the metal lines so that the first
shield £ilm is connected to the metal line exposed under the opening,
and the wiring board body has a through-hole penetrating at least

25 the base film and the cover £ilm so that the first and second shield
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2 films are connected to each other via the through-hole. In the wiring
board of the present invention, the through-hole also penetrates the netal
line in addition to the cover filmand the base film 5 In the wiring board
of the present invention, the through-hole and the opening at | east
partially overlap each other. In the wiring board of the present

I nvention, the through-hole is smaller than the opening and the

t hrough-hole is provided inside the opening. 10 In the wiring board of the

present £] (WENaFE&NcohREciBAAto! AEA oRhBrPYYI ¢RE @RrBALR-Blbd@s of the base
film In the wiring board of the present invention, thé netal |ines

conprise a pl gral.l i (VY a l,e qng oqﬂg W ring
wi der than thélﬁsiltglrr%l“ﬁ\%\ﬁi?ligg%gag\#dotfnhgetsh(')?'p %e%‘ﬁtsqg‘ﬁ’ﬁw eog{'above 15 the

ground wring, In.the wring, board qf th resent _in tjon, the signal

o 11 ngs hEG ST BaLe G SORENEE R CR e P na At O Am BT OB rctie %S cach
end of the narrow conductgr_part and wi der than the narrow conductor part.
20 I n thtlfi #pdgtBeaPaser fL4B- present invention, the ground wiring has a
wi de conductor part and a term nal part connected to each end of the w de

conduct or par £nafrenHlrdnRgr boRad thied regedudiniendaran . 1the he wiring

board of the present invention, the ground
through-hole and the opening at least partially overlap each other.

In the wiring board of the present invention, the
through-hole is smaller than the opening and the through-hole is
provided inside the opening.

10 In the wiring board of the present invention, the metal lines
are provided on both sides of the base film.

In the wiring board of the present invention, the metal lines
comprise a plurality of signal wirings and at least one ground wiring
wider than the signal wirings and the opening is provided above

15 the ground wiring.

In the wiring board of the present invention, the signal
wirings have a narrow conductor part and a terminal part connected
to each end of the narrow conductor part and wider than the narrow
conductor part.

20 In the wiring board of the present invention, the ground
wiring has a wide conductor part and a termlnal part connected to
each end of the wide conductor part and narrower than the wide
conductor part.

In the wiring board of the present invention, the ground

25 wiring has a wide conductor part and a terminal part connected to

3



25 wiring has a wide conductor part and a term nal part connected to 3 each
end of the wi de conductor part and narrower than the wide conductor part,
and the termnal part of the signal wirings and the term nal part of the
~ground wiring have approximately the same wdth. 5 In the wiring board of
the present invention, the through-hole penetrates the w de conductor part
of the ground wring. Another aspect of the present invention provides a
wWiring board conprising a wiring board body having a base film a

plural iéycnh1&n@f offetRe V188ScBhAMEEEE BArthanBangriolBraRad &BCiikiel M
provi ded on the side of the base filmhaving the netal lines, and a first

Shi el d SohFapG: %032 Ondnat EL e L LRL Obdedoln 1hBe 4561510k bR gs b0

board bo avin e cover frlman osite side, respectrve

or cdlet oI e Ttk BAFGR2 e Wb HEIRG BOVE o PingEere ik same

the cover_filmand the netal line, and a netal filmis forned on the inner
circunf@i Hetal face of the t hrough- hol e and connected to the netal line
exposed on the inner circunferential face of the through-hole, and the
fir$t and secdidthe wHrdng boprd ofe thenmresedt d et idtherthg a the
t hrough-hole and at |east one shield filmis connected to the netal film
I n the Whroughpbbate penetuahgst thehwidgaspenductpr peril ofi tbe gwepnde
provi ded on both sides of the base film

wiring.

Another aspect of the present invention provides a wiring
board comprising a wiring board body having a base £film, a plurality
10 of metal lines provided on the base film and a cover f£ilm provided
on the side of the base f£ilm having the metal lines, and a first
shield film and a second shield f£ilm provided on the side of the
wiring board body having the cover film and the opposite side,
respectively, wherein the wiring board body has a through-hole
15 provided at a predetermined location on the metal lines and
penetrating the base £ilm, the cover £ilm and the metal line, and
a metal film is formed on the inner circumferential face of the
through-hole and connected to the metal line exposed on the inner
circumferential face of the through-hole, and the first and second
20 shield films are connected to each other via the through-hole and
at least one shield f£ilm is connected to the metal film.
In the wiring board according to this aspect, the metal lines
may be provided on both sides of the base £ilm.
According to the present invention as defined above, the
25 first shield film and the ground wiring are connected at the bottom
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According to the present invention as defined above, the 25 first shield
filmand the ground wiring are connected at the bottom 4 of the opening
provided in the cover filmor within the hole provided in the cover film
and the first and second shield filnms are connected to each other via the
hol e. Thus, the first and second shield filns are connected to the 5
ground wiring wthout any special nenber, whereby a wiring board wth high
reliability can be easily prepared. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G

1(a) isSof t3RCEpENPhg \UrON1dEd LRMHE bHFbEati 0 o2 WiEes thellol®brovided
manuf acturing a wiring board of a first exanple of the present invention.

FIG 1(p) Jtﬁeacﬁ\‘?&}! 2120, VaiY (:ﬁ)f; t%%gs?! Lyt EQEBHPeE(E} ela°%93ms faQ{e

manuf acturing the wiring board o i rst exanp the presen

i nvention. 15 F 1(c). i sectiopal view (3) for illustrating the
processco?%?éE%§S%3céﬁ%Pnétﬁﬁg Kﬁ?iﬁgebo gﬁ'of the first exanple of the
present invention. FlG d) is a sectional_yiew (4) for illustrating the
process for H‘éﬁﬁﬁaﬁ‘ﬁrﬁ%% ﬁ@%ﬁ?ﬂﬁhﬁéfﬂl%fﬂt% PFPs?méﬁﬁ%?é 53 t?‘ﬁ’e 20
present invention, FIG 1(e) is a sectional view (5) for illustrating the
pr 0®essITeBRA nghiil A t Wi FReUE RN SRR Db MANRAT + MO gTeE S WdHINg dragpke

present invention.
with high reliabillity can be easily prepared.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(a) is a sectional view (1) for illustrating a process

10 for manufacturing a wiring board of a first example of the present
invention.

FIG. 1(b) is a sectional view (2) for illustrating the process
for manufacturing the wiring board of the first example of the
present invention.

15 FIG. 1(c) is a sectional view (3) for illustrating the process
for manufacturing the wiring board of the first example of the
present invention.

FIG. 1(d) is a sectional view (4) for illustrating the process
for manufacturing the wiring board of the first example of the

20 present invention.

FIG. 1(e) is a sectional view (5) for illustrating the process
for manufacturing the wiring board of the first example of the
present invention.

FIG. 1(f) is a sectional view (6) for i1llustrating the process

25 for manufacturing the wiring board of the first example of the

5



FIG 1(f) is a sectional view (6) for illustrating the process 25 for
manuf acturing the wiring board of the first exanple of the 5 present
invention. FIG 1(g) is a sectional view (7) for illustrating the process
for manufacturing the wiring board of the first exanple of the present
invention. 5 FIG 2 is a plan view corresponding to FIG 1(c). FIG 3 is a
pl an view corresponding to FIG 1(d). FIG 4 is an enlarged view of FIG
2(a). FIG 5 is an enlarged view of FIG 2(b). FIG 6 is an enlarged plan
vi ew copresentdingeh®i6hG 1(e) . 10 FIG 7 is an enlarged plan view
corresponding to FIG 1(f) . FIG 8 is a plan view for illustrating a

W ring board gf | f r : 1l 1+Qn. ]S a
sect i onal Vie%Ifgktﬁfgﬁ%%a%%%?%fﬁ§%¥}$ﬁ(gpgﬁﬁgall%é%%%gﬂﬁiﬁ%éﬁg%&%ké
section V| n 2- B2.Line ip JFl ek i ti ona
Viow ¢ abeh MERREREEENE! nEHPE "Bk nF 158 £irSy Lahay Py
illustratin wring, board of 20 a third exanple of the present
inventiBﬁ?sngilﬁY?ﬁgiPB‘a sectional view taken along C1-Cl line in FIG

10'5 FIG. 2 is a plan view corresponding to FIG. 1l(c).
FIG. 3 is a plan view corresponding to FIG. 1(d).
FIG. 4 is an enlarged view of FIG. 2(a).
FIG. 5 is an enlarged view of FIG. 2(b).
FIG. 6 is an enlarged plan view corresponding to FIG. 1l(e).
10 FIG. 7 is an enlarged plan view corresponding to FIG. 1(f).
FIG. 8 is a plan view for illustrating a wiring board of a
second example of the present invention.
FIG. 9(a) 1s a sectional view taken along B,-B, line in FIG.
8.
15 FIG. 9(b) is a sectional view taken along B,-B, line in FIG.
8.
FIG. 9(c) is a sectional view taken along B,-B, line in FIG.
8.

FIG. 10 is a plan view for illustrating a wiring board of
20 a third example of the present invention.
FIG. 11(a) 1s a sectional view taken along C,-C, line in FIG.
lo.
FIG. 11(b) i1s a sectional view taken along C,-C, line in FIG.
10.
25 FIG. 11(c) is a sectional view taken along C,-C, 1ine in FIG.
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FIG 11(b) is a sectional viewtaken along C2-C2 line in FIG 10. 25 FIG

11(c) view taken along C3-C3 line in FIG 6 10. FIG 11(d)

is a sectional

is a sectional view taken along C4-C4 line in FIG 10. FIG 12(a) is a
diagramfor illustrating a step (1) of a 5 process for manufacturing a
wiring board of a fourth exanple of the present invention. FIG 12(b)

diagramfor illustrating a step (2) of the process for manufacturing the
wiring board of the fourth exanple of the present invention. 10 FIG 12(c)
is a diggramfor illustrating a step (3) of the process for manufacturing

the wiring board of the fourth exanple of the present invention. FIG

12( d)

ring b | _ : f
ranuf act ur o ERG i ¥ h baarCSt OPRs Toar eiertaton gRIGreRRe M rac,

i nvent i
process
pr esent

PQ. FIG 12(e) is a diagramfor illustrating a step (5) of the
or manufacturing the wiring board of the fourth exanple of the
I nventi_an.

FIG, 13 | di f illustrati t 1) of
20 process f oFIﬁand‘fza(&)uHSEl? zﬁ%ﬁ?%%mﬁ&ﬁsgqqfqglaae;?&gﬁﬂae(sﬁp?éeg

pr esent

5

10

15

20

25

i nventi on.
process for manufacturing a wiring board of a fourth example of

the present invention.

FIG. 12(b) 1s a diagram for illustrating a step (2) of the
process for manufacturing the wiring board of the fourth example
of the present invention.

FIG. 12(c) is a diagram for illustrating a step (3) of the
process for manufacturing the wiring board of the fourth example
of the present invention.

FIG. 12(4) is a diagram for illustrating a step (4) of the
process for manufacturing the wiring board of the fourth example
of the present invention.

FIG. 12(e) 1s a diagram for illustrating a step (5) of the
process for manufacturing the wiring board of the fourth example
of the present invention.

FIG. 13(a) is a diagram for illustrating a step (1) of a
process for manufacturing a wiring board of a £fifth example of the
present invention.

FIG. 13(b) is a diagram for i1llustrating a step (2) of the
process for manufacturing the wiring board of the fifth example
of the present invention.

FIG. 13(c) 1s a diagram for illustrating a step (3) of the

7
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FIG 13(b) is a diagramfor illustrating a step (2) of the process for
manuf acturing the wiring board of the fifth exanple of the present
invention. 25 FIG 13(c) is a diagramfor illustrating a step (3) of the 7
process for manufacturing the wiring board of the fifth exanple of the
present invention. FIG 13(d) is a diagramfor illustrating a step (4) of
the process for manufacturing the wiring board of the fifth exanple 5 of
the present invention. FIG 13(e) is a diagramfor illustrating a step (5)

of the 969&§§Sf69rmaﬁﬂyaaewthggtheewwr&hagbaaeado@f thige shiefhh o8 éﬁt?il
the present invention is a diagramfor illustrating a step (6)

of the 0 o] r uring the wiring board of the fifth exanple
of the o%eggétﬁﬁﬁggﬁ? %ﬁegﬁ£%§B13(g) is a diagramfor illustrating a step

(7) of the S nuf cturing.the 'ri rd of,  the fift xampl e
of the presen{F‘1 vzﬁégan. €+%9r32(53r| . ? a?f Br® F?RL&{%éFP %e ™
step 1% of a rocess for nanufacturlng a Wri board of g sixth exanple
of the present PHv@ﬁPPSﬁCtFFé‘IglE{‘S) wil 1&9d|’°85‘i’-' oot he Eddtia EXagPLEst ep

(2) of the process for manufacturing the wiring board of the sixth exanple
20 & taE phespresppbedpVeption.

FIG. 13(e) 1s a diagram for illustrating a step (5) of the
process for manufacturing the wiring board of the fifth example
of the present invention.

FIG. 13(f) is a diagram for illustrating a step (6) of the

10 process for manufacturing the wiring board of the fifth example
of the present invention.

FIG. 13(g) is a diagram for illustrating a step (7) of the
process for manufacturing the wiring board of the fifth example
of the present invention.

15 FIG. 1l4(a) 1is a diagram for illustrating a step (1) of a
process for manufacturing a wiring board of a sixth example of the
present invention.

FIG. 14(b) 1is a diagram for illustrating a step (2) of the
process for manufacturing the wiring board of the sixth example

20 of the present invention.

FIG. 1l4(c) is a diagram for illustrating a step (3) of the
process for manufacturing the wiring board of the sixth example
of the present invention.

FIG. 14(d) is a diagram for illustrating a step (4) of the

25 process for manufacturing the wiring board of the sixth example
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FIG 14(c) is a diagramfor illustrating a step (3) of the process for
manuf acturing the wiring board of the sixth exanple of the present
invention. FIG 14(d) is a diagramfor illustrating a step (4) of the 25
process for manufacturing the wiring board of the sixth exanple 8 of the
present invention. FIG 14(e) Is a diagramfor illustrating a step (5) of
the process for manufacturing the wiring board of the sixth exanple of
the present invention. 5 FIG 14(f) is a diagramfor illustrating a step

(6) of bherh@rpeesentoinv@hadisnaturing the wiring board of the sixth exanple
of the present invention. FIG 15 Is a diagramf or illustrating a wiring

board of the pRfl Of 43Lh. 1%0 V&iégi‘émr éfrngi‘ﬁgét%é‘tiﬁ‘%é”&’& Q(%)r%@.rg%%”

the followi ng elements: I ng boar rin oard bo

20, 30, fil 4 Loun 22b
32, 42 Pr°gna$a€mgr ‘I“a%ﬁ%étﬂiiggﬁﬁh‘%}%%é bg"“%ﬁ g’f4 E‘ %ixqz‘ﬁ’ © 44,
1 35, .45 ough-hol e; 18, 28, 38, 48, 15 flrst shleld
?P?R;ng@f g@ %Eesﬁgt §%¥8ﬂglgﬂield film 61, wide conductor part; 62a,
62b, 64a, 64b, term nal part; narrow conductor part. THE MOST
PREBERRED ENB&I)ﬁIVEN‘foQFl?I-E ¢Wé@201w1ﬁ%6%%90% HieR He Jprods dhe

I nvention are expl ai ned together
process for manufacturing the wiring board of the sixth example

of the present invention.
FIG. 15 is a diagram for illustrating a wiring board of the
prior art.
10 Various references in the drawings represent the following
elements: 1-6, wiring board; 8a-8f, wiring board body; 10, 20, 30,
40, base film; 11, 11b, 21, 31, 41, ground wiring; 12, 22a, 22b,
32, 42, signal wiring; 13, 23, 33, 43, cover film; 14, l4a, 24a,
24b, 44, opening; 15, 25, 35, 45, through-hole; 18, 28, 38, 48,
15 first shield f£ilm; 19, 29, 39, 49, second shield film; 61, wide
conductor part; 62a, 62b, 64a, 64b, terminal part; 63, narrow

conductor part.

THE MOST PREFERRED EMBODIMENTS OF THE INVENTION
20 Wiring boards of the present invention are explained together
with manufacturing processes thereof.

Referring to Fig. 1(a), reference 10 represents a base £film
having a thickness of 10-100 um consisting of a resin such as
polyester or polyimide. An adhesive layer is formed on the surface

25 of base £film 10, and a copper foil 9 having a thickness of about

9



w th manufacturing processes thereof. Ref erring to Fig. 1 (a) , reference
10 represents a base film having a thickness of 10-100 pm consisting of a
resin such as polyester or polyimde . An adhesive layer is forned on the
surface 25 of base film 10, and a copper foil 9 having a thickness of about
9 50 mis applied on the side of base film 10 having the adhesive |ayer. A
patterned resist film55 is forned on copper foil 9 as shown in Fig. 1(b).
Qpenings 56 are formed in resist film9 to expose 5 copper foil 9 at the
bot t omBs §f RPENTAKIL R IS STHY o2 DaB 11t IFTHaRAR FrdN SBhERIRG
olutlon to etch off copper foil 9 exposed at the bottons of openings 56
so thaj afePrper foil 9 is patterned, and then resist filmb55 is renoved.
Fig. 21s a plan view of a part of base film1l0 in this state 10

Ref 7 e J& t t rin
bgare(rjegget heI pr%%%é%r%%scres&e giﬁﬁw% gﬁgp‘gy 1??’ gggﬁgr 6?‘&‘7 v: e\?v
f t A—A I

2o "e TR 10 B gatidpgs ?%g-ehggmﬂ n Eeﬁ%ta%ﬁ@g& 0, s PASEne
taken along A-Alines in Fig 7, 15 respectlvely Here, a plurality of

mod® esCIPBT afat+i Ag2bokha BPEtQWFaHSeGPePHnSSnﬁﬁrlx on a single base film
10. As shown in Fig. 1(c) , Fig. 2 and Fig. 4, grooves 57 are fornmed by

etching of f cBpgepstembly, agngughplsrimneysed ip ametghingsolution to

etch off copper foil 9 exposed at the bottoms of openings 56 so
that copper foil 9 is patterned, and then resist film 55 is removed.
Fig. 2 is a plan view of a part of base £ilm 10 in this state.
10 Reference 7 in this figure represents a module to be worked into
a wiring board by the process described below, and Fig. 4 is an
enlarged plan view of one module 7. Fig. 1(c) is a sectional view
taken along A-A line in Fig. 4. Similarly, Figs. 1(d)-(£) deécribed
below are sectional views taken along A-A lines in Figs. 5-7,
15 respectively.
Here, a plurality of modules 7 of a wiring board are arranged
in a matrix on a single base film 10.
As shown in Fig. 1(c), Fig. 2 and Fig. 4, grooves 57 are formed
by etching off copper foil 9, and a plurality of ground wirings
20 11 and signal wirings 12 are formed of patterned copper foil 9.
Ground wirings 11 and signal wirings 12 are separated by grooves
57.
Each module 7 contains one ground wiring 11 and a plurality
of (eight, here) signal wirings 12. Ground wiring 11 and signal
25 wirings 12 extend in the same direction.

10



20 11 and signal wirings 12 are formed of patterned copper foil 9. G ound
wirings 11 and signal wirings 12 are separated by grooves 57. Each nodule 7
contains one ground wiring 11 and a plurality of (eight, here) signal
wirings 12. Gound wiring 11 and signal 25 wirings 12 extend in the sane
direction. 10 Generally, flat cables like wiring boards of the present

I nvention contain one or two ground wirings 11 and nany signal wrings 12.
Gound wiring 11 and signal wirings 12 are provided inside the edge of

base film 10. ganeraung ,Wriiatd chbiard 19%keh wiirdiy v¥drdi o thd Pirbddht he
same direction, and ground wiring 11 is prOV| ed at the center and four

S nal  YieRGRod Zo8h Eah O4hCErORuBAGhoshACyAL S 110UAR WaryG1grGoUnd

wiring 11 and signal wrings 12 are separate i nsul ate y grooves 57

from eagh, pf her , 35 Lhnaswwgbg' 942303 §38ha em% 51971 26Fa¢, Qla  OUNd

Wi ring si gna W T ngs has an e conductor “par and
term na ts,62a, .62b, _64a co ected to both ends of conductor part
61, 63. iﬁ%&ietg“% fdge paf¢ b%§§ 5' T§4a 64b has an equal width and 15 an
equal length, here a width of about nmand a | ength of about 3 mm The

wi dths and | eﬁ'ﬁ?ﬁé‘don{-'%P%]rﬂalanﬁa??%h @@naé-zyire&g 138xtend 1githesage only

a patterning error or etching error caused during
direction, and ground wiring 11 is provided at the center and four

signal wirings 12 are provided on each side of the ground wiring.

Ground wiring 11 and signal wirings 12 are separated and insulated

by grooves 57 from each other as well as individual signal wirings
10 12.

Each of ground wiring 11 and signal wirings 12 has an elongate
conductor part 61, 63 and terminal parts 62a, 62b, 64a, 64b connected
to both ends of conductor part 61, 63.

Each terminal part 62a, 62b, 64a, 64b has an equal width and

15 an equal length, here a width of about 1 mm and a length of about
3 mm.

The widths and lengths of terminal parts 62a, 62b, 64a, 64b
may differ by only a patterning error or etching error caused during
the process of etching a metal foll to form ground wiring 11 and

20 signal wirings 12.

The distance between adjacent terminal parts among 62a, 62b,
64a, 64b is normally about 40 % to 60 % of the width of conductor
part 63 of signal wiring 12 and therefore narroﬁer than 1 mm.

Conductor part 61 of ground wiring 11 has a width larger than

25 that of each terminal part 62a, 62b, 64a, 64b for ease of forming

11



t he process of etching a metal foil to formground wring 11 and 20 signal
Wi rings 12. The di stance between adjacent term nal parts anong 62a, 62b,
64a, 64b is normally about 40 %to 60 % of the width of conductor part 63
of signal wiring 12 and therefore narrower than 1 mm Conductor part 61 of
ground wiring 11 has a width larger than 25 that of each term nal part
62a, 62b, 64a, 64b for ease of formng 11 a through-hole 15 descri bed

bel ow. The width is here about 5 mMm On the other hand, conductor part 63

of signal thkbhgl-A8182a85 3a¥sEtbsathé Eow! Nire tied t19f1d edidabdiat tss nfda,
62b, 64a, 64b, and is convex toward the outside of base film 10 to detour

wide 5 condughofnhRasindd hddh f dhaadtbeSphi-kes¥ids Qﬁg%&rﬁr%%tf@ HyLsent
I 62a, 62b, 64 Wl

i nvention, termnal parts , , a, 64b cannot be so narr n order

o onourGuhehl BRl o1 SLCRhOLC LRORNBE | BBHRLE! BOLALC O YA (AP san

connect ed. wever, " conductor par _ nal Wi ring ‘12°cdn
L0 BT ahhh TR0, bRt A bhees YD i
plurality of signal wirings 12 even when term nal parts 62a, 62b, 64a, 64b
ar e Sar r 4ABEACEPHePBY tsPde as cl ose as possible. Therefore, the width of
the area containing conductors 61, 63 is 15 not larger than the w dth of
the area cont dnfhgtteablaal like sirigun bogxids efathepresinth inyenddian.l m 13
made of a resin such as pol yester or
terminal parts 62a, 62b, 64a, 64b cannot be so narrow in order to
ensure reliable electric connection to electric circuits to be
connected. However, conductor part 63 of signal wiring 12 can be
10 narrow to the process limit. Thus, the large width of conductor
part 61 of a single ground wiring 11 is absorbed by narrow conductor
part 63 of a plurality of signal wirings 12 even when terminal parts
62a, 62b, 64a, 64b are arranged side by side as close as possible.
Therefore, the width of the area containing conductors 61, 63 is
15 not larger than the width of the area containing terminal parts
62a, 62b, 64a, 64b.

Then, cover film 13 made of a resin such as polyester or
polyimide having a thickness of 10-100 um and having an insulating
adhesive layer preformed on one side is spread over the side of

20 base film 10 having ground wiring 11 and signal wirings 12, and
the side of cover £ilm 13 having the adhesive layer 1is brought into
close contact with the side of base film 10 having ground wiring
11 and signal wirings 12 while adjusting the alignment and the cover
film is bonded to the base £ilm by heating under pressure, as shown

25 in Fig. 3.
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pol yi m de having a thickness of 10-100 m and having an insulating adhesive
| ayer preforned on one side is spread over the side of 20 base film 10
having ground wiring 11 and signal wirings 12, and the side of cover film
13 having the adhesive layer is brought into close contact with the side
of base film 10 having ground wiring 11 and signal wirings 12 while
adjusting the alignnment and the cover filmis bonded to the base film by
heati ng under pressure, as showmn 25 in Fig. 3. 12 This cover film 13 has a

plurality of irhiguabveel e31mn18heastdigkiessi € IectimrbdgHHolkPpanithes 14
descri bed bel ow and wi ndows 16 descri bed bel ow. Through-hol es form ng

openi ngéﬂ%fhégé s 1P Asbd @oﬁmﬁ.ﬂbiébexﬁ'_rpés 90834 Lo PPEe 8B W dna WRdows

. o)
t hr ough- ave a round shape~having ~a dianmeter of about 4 mmthat is

smal | er gh&g %ngghdggl L conductor part 61 of ground wiring 11 and are
arrangeb at "the same Intervals as those between ground wirings 11.

Thr ough- hol es &%rni g.w.ndo 16 are prqvided jn a ratiq of. .10 two . to one
Todul o 7 The THRPHSA R Lhriiingh ORRGINSS. ch AR PSR Eodt W d e
centers of such two through-holes is approxi mately equal to the distance
bet WeenOf 21 & oparnedebe 7. Fhs terongheheles Rpvr Adrarrinihane Ay ifignal
wiring 12 and termnal parts 62b, 64b at the opposite end. 15 Such a cover
filml3aidianetpreefi abgutd amtihatlis BBalder thantihe whAShodE IsensIct®I ng
wi ndows 16 overlies termnal parts
part 61 of ground wiring 11 and are arranged at the same intervals
as those between ground wirings 11.
Through-holes forming windows 16 are provided in a ratio of
10 two to one module 7. The through-holes are rectangular and the
distance between the centers of such two through-holes is
approximately equal to the distance between terminal parts 62a,
64a at one end of ground wiring 11 and signal wiring 12 and terminal
parts 62b, 64b at the opposite end.
15 Such a cover film 13 is aligned in such a manner that one
of two through-holes forming windows 16 overlies terminal parts
62a, 64a at one end and the other overlies terminal parts 62b, 64b
at the other end, and cover f£film 13 is applied to the surfaces of
base film 10, ground wiring 11 and signal wirings 12, whereby one
20 round through-hole of cover £ilm 13 overlies each conductor part
61 of ground wiring 11 and a closed-end opening 14 is formed by
that through-hole and ground wiring 11. Thus, the surface of
conductor part 61 of ground wiring 11 1s exposed at the bottom of
this opening 14.

25 The size of the through-hole forming window 16 is greater
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62a, 64a at one end and the other overlies termnal parts 62b, 64b at the
other end, and cover film1l3 is applied to the surf aces of base film 10,
ground wiring 11 and signal wirings 12, whereby one 20 round through-hol e
of cover film 13 overlies each conductor part 61 of ground wiring 11 and a
cl osed-end opening 14 is formed by that through-hole and ground wiring 11.
Thus, the surface of conductor part 61 of ground wiring 11 is exposed at
the bottomof this opening 14. 25 The size of the through-hole form ng

Wi ndow #RahStrl @algth dsatiied 1Rty 6f ke drihecbrdining tdmPi£R parts
cont ai ni ng term nal parts 62a, 62b, 64a, 64b of ground wiring 11 and

This T of e T AHeet RrbLan. Rran g AN n R Bndy HFTt nggf? i ;%Sn;f
2 2 64
\ch(ral ngspg é fﬁirﬁgﬂa%t lsit?rd?a%ecg% gﬁgs %F' Wigfgaciéegs ?ée%‘; ef°br%et‘9 rg

board b | n rls base _fi 0, .groynd wirjn 1

si gnal gﬁé ﬁg‘%" b"&‘aﬁe °%pgﬁPHBd1‘ﬁi]ng?ﬂ)§11na H 1‘ “a&é
conductor part 61 of ground WI r| ng 10 11 at the bottom and w ndows 16
exposi ng2e heeTuinat RATHS 02ar P Pt 56@263-0@2‘1?“1 Grathespohkemidfe the f ace
of base film 10 at the bottom as shown in Fig. I(d). Fig. 3 is a plan

vi ew shthrayghhhelet and, thegsusfagegofabrisgl £idm dBged vi ew of wiring board
body 8a, and Fig. 1 (d) is a sectional 15 viewtaken along A-Aline in
Fig. 5. As a result, a wiring board body 8a is obtained comprising

base £film 10, ground wiring 11, signal wirings 12, cover f£ilm 13,
opening14exposingthesurfaceofconductorpartGlofgroundwiring

10 11 at the bottdm, and windows 16 exposing the surfaces of terminal
parts 62a, 62b, 64a, 64b and the surface of base f£film 10 at the
bottom, as shown 1in Fig. 1(d).

Fig. 3 is a plan view showing this state, Fig. 5 is a partial
enlarged view of wiring board body 8a, and Fig. 1(d) is a sectional

15 view taken along A-A line in Fig. 5.

The diameter of opening 14 here is smaller than the width
of conductor part 61 of ground wiring 11 so that the surface of
base film 10 is not exposed.

Then, wiring board body 8a is plerced at the location of the

20 bottom of opening 14 to form a through-hole 15 having a dliameter
smaller than that of opening 14 in ground wiring 11l exposed at the
bottom of opening 14 and base film 10 underlying it, as shown in
Fig. 1(e) and Fig. 6. Round through-hole 15 having a diameter of
about 3 mm and concentric with opening 14 is here formed, so that

25 the outer periphery of through-hole 15 is inside the edge of opening
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The di aneter of opening 14 here is smaller than the width of conductor
part 61 of ground wiring 11 so that the surface of base film210 is not
exposed. Then, wiring board body 8a is pierced at the |ocation of the 20
bottom of opening 14 to forma through-hole 15 having a dianeter snaller
than that of opening 14 in ground wiring 11 exposed at the bottom of
opening 14 and base film 10 underlying it, as showmmn in Fig. I(e) and Fig.
6. Round through-hole 15 having a diameter of about 3 mm and concentric

with opesi agalénésehere, f ehBAgnsAolBal 525 st hecawkdr ipgHaRhependhg 14.
t hrough-hole 15 is inside the edge of opening 14 14 and therefore,

through-hole 33 it_ﬁrbﬂ%ﬁt-?ﬁoliensiisdQSOM1ﬁ%ﬂ%harﬁ%ﬁemigﬂ:9hl.'ﬁp%r?d 15 is

smal | er than opening I4 and through-hole 15 is |ocated 1 nside opening 14, a
ection r r . { I 1 ct i f e

i1 m 20t BroSgRHELE 5 PEack 1ALOUBMALIG A, FBHR18R00: BRRBLRRRT
15 and the, surf _ace of cqnduct t 61 0 rqund wWirin 1 in an area

cor r espBAtF r@‘ of SN VF‘Fé‘f“@ngi aﬁﬁ ﬂe?e‘?‘fjif{u%‘?(?%aﬁ@?%r{wg}ﬁr% FXRGSEN 5

and the dianeter of opening 14 is exposed at the periphery of the opening

of thr ool RNes GFqHF efient ictl §reaRE khrryghrhoie ngnthe gurfiaee

conprising a conductive adhesive applied on a rolled copper foil or the
| i ke ha9f reerdueiekmanrt &1 - ggound windngal L eth fan areshicordesipomdiggand
the other called second shield film219, are prepared and first and second
shiel d tolthe B fference beipldend the Ghemeteiracé vUhircogirrhéleé nl i Jrghdhiehe
rear surface of

diameter of opening 14 is exposed at the periphery of the opening

of through-hole 15 on the side of ground wiring 1.

10 Two shield films comprising a conductive adhesive applied
on a rolled copper foil or the like having a thickness of 20-40
um, one called first shield £ilm 18 and the other called second shield
film 19, are prepared and first and second shield films 18, 19 are
applied on the surface of cover film 13 and the rear surface of

15 Dbase film 10, respectively, as shown in Fig. 1(f) and Fig. 7.

The length of first and second shield f£ilms 18, 19 in the
direction along ground wiring 11 and signal wirings 12 is here equal
to or less than that of cover film 13, so that terminal parts 62a,
62b, 64a, 64b are exposed at the surface and first and second shield

20 films 18, 19 are kept out of contact with terminal parts 62a, 62b,
64a, 64Db.

First and second shield films 18, 19 are applied and then
the area of first shield film 18 overlying through-hole 15 is
pressed.

25 As the diameter of through-hole 15 is much greater than the
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15 base film 10, respectively, as shown in Fig. 1(f) and Fig. 7. The

| ength of first and second shield filnms 18, 19 in the direction along
ground wiring 11 and signal wirings 12 is here equal to or |less than that
of cover film 13, so that termnal parts 62a, 62b, 64a, 64b are exposed at
the surface and first and second shield 20 filnms 18, 19 are kept out of
contact with termnal parts 62a, 62b, 64a, 64b. First and second shield
films 18, 19 are applied and then the area of first shield film 18

over |l yi figi ko880 A0bEsd SEL3m POHESE8Yer2Bith ﬁbeaﬂha%%géroffotilir,oﬂli’s@l e
15 is much greater than the 15 t hi ckness of base film 10, cover film 13 and

canor ed 1518 R 18- Ryflqd Thg® tRrHSRER LG s CROMEHe 20 e e

adhered to seco m at therear s ace o

it is p%lﬁ:??%&gil%fg %Q:gaix%rrsetaxa%gg?.ﬁérgnodﬁ\ﬁglsgl Piii '1'6‘?;;;%%1 ig:l.%rp%gsised

el ectri connec “To eacl _ en fIrst s S Pushed
of condthPErbY pEEFSR1280 GR6ARA RPAPHG FHIBRo8ad d: SR SPEATHER the
opening of through-hole 15, whereby it is electrically connected to ground
10 VA ri fePRectedt fot aacheQtinert hat second shield film 19 is connected to
ground wiring 11 via first shield film18. After first and second shield
filnms 18, 19 Whencéimedt sbiedd grhidmndswilsi pyshed timgp dhgomgh-hele ddul es
7 to give a wiring board
first shield film 18 is also adhered to the surface of conductor
part 61 of ground wiring 11 exposed at the periphery of the opening
of through-hole 15, whereby it is electrically connected to ground
10 wiring 11, with the result that second shield £film 19 is connected
to ground wiring 11 via first shield film 18.
After first and second shield films 18, 19 are connected to
ground wiring 11, they are cut into modules 7 to give a wiring board
1l of a first example of the present invention.
15 As first and second shield films 18, 19, ground wiring 11
and signal wirings 12 consist of a thin copper foil 9 and base film
10 and cover film 13 consist of a thin resin film, they are all
flexible. Thus, this wiring board 1 and wiring boards 2-6 of various
examples of the present invention described below are flexible.
20 Base £ilm 10 and cover film 13 of wiring boards 1-6 of the
present invention have an equal width because modules 7 arranged
in a matrix are cut and separated from each other. First and second
shield f£films 18, 19 also have an equal width. Thus, signal wirings
12 and ground wiring 11 are sandwiched between first and second

25 shield films 18, 19 even when wiring boards 1-6 are separated from
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1 of a first exanple of the present invention. 15 As first and second
shield filnms 18, 19, ground wiring 11 and signal wirings 12 consist of a
thin copper foil 9 and base film 10 and cover film 13 consist of a thin
resin film they are all flexible. Thus, this wiring board 1 and w ring
boards 2 - 6 of various exanples of the present invention described bel ow
are flexible. 20 Base film 10 and cover film 13 of wring boards 1-6 of the
present invention have an equal w dth because nodules 7 arranged in a
matri x aretédk sndegecparated fromeach other. First and second shield
films 18, 19 also have an equal width. Thus, signal wirings 12 and ground

wiring 11 arecsand ¢Aedneitesnal s1ghadNRi SL6980 Z2:a v Girid:gBseld atl®

even when wiring boards 1- 6 are separated from 16 a stock sheet. G ound

Wi ring ang-#1 |4 VM, L fg#; n o] Eg%g ¥=TeToR se
nmodul esé%tare %‘Jﬁ(?ggtbt éedé;%i‘lmt]tlﬁlon (jtj\%ggnggfg ét{?ﬁllltel(;fln'é u%jfi&g W Tl neg?%gsgrd 1
S usedt%n an electronic device by connecting termnal part 62a, 64a at
one end-t8™one circuit and term nal part 62b, 64b at the other end to

anot her electronic circuit to electricaluy connect_ both el ectronic
circuits. Dur PRGH ReWiTl&Giteardhdr o 1SHd iy R &heTHPEC | L EHHRY ed
10 to 1/0 signal termnals of an electronic circuit and used for signa

t r ansni SeNBACHARPeteEMAPALl PRELt 688,06 4gr AEnONRI eRdg tP1 one Edmsadite@nd o

the ground termnal of the electronic circuit and placed at ground
terminal part 62b, 64b at the other end to another electronic circuit

to electrically connect both electronic circuits.
During then, terminal part 63 of signal wiring 12 is connected
10 to I/O signal terminals of an electronic circuit and used for signal
transmission while terminal part 61 of ground wiring 11 is connected
to the ground terminal of the electronic circuit and placed at ground
potential.

As a result, first and second shield films 18, 19 are placed

15 at ground potential to serve as a shield against electromagnetic
nolses entering signal wirings 12.

If necessary, durability can be improved by applying
protective £ilms 51, 52 consisting of a resin film or the like on
the surfaces of first and second shield films 18, 19 except terminal

20 parts 62a, 62b, 64a, 64b.

Protective films 51,52 can be applied before or after wiring
board 1 is cut and separated.

In the case where they are applied after separation, it is
convenient to use insulating protective films 51, 52 having a width

25 larger than that of first and second shield £films 18, 19 and having
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potential. As a result, first and second shield filns 18, 19 are placed 15
at ground potential to serve as a shield against electromgnetic noises
entering signal wirings 12. |If necessary, durability can be inproved by
applying protective filnms 51, 52 consisting of a resin filmor the like on
the surf aces of first and second shield filnms 18, 19 except term nal 20
parts 62a, 62b, 64a, 64b. Protective filns 51, 5 2 can be applied before or
after wiring board 1 is cut and separated. In the case where they are

appl i edagfddje §§8§ééi:hﬁ§ ffc;m E&rscioaﬂ&@ewnd ShYEeal FiSla 8101 P o¥irRalriay e
films 51, 52 having a wd 25 larger than that of first and second shield

film ig, %@e%gdgﬁvaﬂgﬁéf_%ﬁﬂ faopoBRobeslbRdbnoBsi 63l gl deopadely of ¢

filns outward i on to form projection

whi ch p t I st n | e 8 fro 0 n
cont actH}r%ﬁ ané CSiﬁ'?‘? g?iie e%: f ondl C éthgégngg.%é crvgngtg%éta&'lvg'trhengt h
of wiri n gescrl bed abg var and as a practical exanple,
the | en@ ?Fle PPECLPORLEF ﬁ@nlﬁr 86%3°®Fring 11 and signal wirings 12

i s about 10 cmand the width is about 1 cm_ Although conductor part 61 of

grodnd wiringThe widkhdang| saRItRooH| WhEINY ReFHDI b deatftiPet akdvien§aoar d

1 described above, it may be wide only in the area containing opening 14
whil e therygm;nd]iaﬁga practical example, the length in the direction along

ground wiring 11 and signal wirings 12 is about 10 cm and the width
is about 1 cm.
Although conductor part 61 of ground wiring 11 is wide along
10 almost the whole length in wiring board 1 described above, it may
be wide only in the area containing opening 14 while the remaining
area may have approximately the same width as that of conductor
part 63 of signal wiring 12. What is important is that ground wiring
11 is at least partially exposed at the bottom of opening 14.
15 Although the outer periphery of through-hole 15 is inside
the edge of opening 14 and through-hole 15 is located inside opening
14 in wiring board 1 of the first example described above, any
variations may be included in wiring board 1 of the present invention
so far as through-hole 15 and opening 14 at least partially overlap
20 each other and ground wiring 11l is at least partially exposed at
the bottom of opening 14 and through-hole 15 penetrates from the
surface to the rear surface of wiring board body 8a.
Next, a wiring board of a second example of the present
invention is explained. Fig. 8 is a plan view of such a wiring board
25 2 in which the same elements as those of wiring board 1 of the first
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area may have approximately the sane width as that of conductor part 63 of
signal wiring 12. What is inportant is that ground wiring 11 is at |east
partially exposed at the bottom of opening 14. 15 Al though the outer

peri phery of through-hole 15 is inside the edge of opening 14 and

t hrough-hole 15 is located inside opening 14 in wiring board 1 of the
first exanple described above, any variations nmay be included in wiring
board 1 of the present invention so far as through-hole 15 and opening 14

at | easgxAnpléohty WELIRRtEd BRYhO e FUESHiEUL Wrld mtllaxbif%heldeast

partially exposed at the bottom of opening 14 and through-hol e

penetrates frem &Bﬁarggef@&%ﬁgﬁ%gognp { 1§pq pfi Plrit ré{aﬁnn‘gférﬂ ead¥nsa-

Next, a w ring boar a secon present ention s
explaingd. Fig. 8.1s | ap vi ew of ¢ch a wiring board 23 2 in whicgh the
sane elg%ﬁ%?%gago%ﬁo%g g? g?F?ﬁ§/583§§e1°8Fn§ﬁg g#rs D YiEIRg,Peas, 2,
desi gnat ed f% tfe sane references _and not explained. 1n contrast to wiring
board I°BPR1RE F43 1D SOYRHF F 30 vint &iF ¢ ahave 15 des cogdnct or, dagd
opening 14, in wiring board 2, opening 14a in cover film13 is fornmed
above wWHLEGFRAMDWIiFdng 13 Betorhgpughdhelei hoa 14s mRranth faagh operdngsa i s
apart from opening 15a. This through-hole 15a penetrates cover f ilm 13,
w de cohd@ctlivis phrough-hplgrihm@enetinaferlcavier fslan L8, rwilde cengwicton(a) -
(c) show sectional views of wiring board 2 showmm in Fig. 8. Fig. 9(a) is a
secti onparvi €lv 6fikgnoahdngirBngBl1ll and ba8ep&sdmngot hr ough t hrough- hol e
15a, FIG 9(b) is a sectional view
Figs. 9(a)-(c) show sectional views of wiring board 2 shown
in Fig. 8. Fig. 9(a) is a sectional view taken along B,-B; line
10 passing through through-hole 15a, FIG. 9(b) is a sectional view
taken along B,-B, line passing through opening l4a, and FIG. 9(c)
is a sectional view taken along B,-B, 1line passing through a section
not containing opening 1l4a and through-hole 1l5a.
Reference 8b in Figs. 9(a)-(c) represents a wiring board body
15 comprising base film 10, ground wiring 11 and signal wirings 12
and cover f£ilm 18.
First shield £film 18 applied on cover film 13 is connected
to ground wiring 11 in the area exposed at the bottom of opening
l4a, and first shield film 18 is pushed into through-hole 15a and
20 connected at the bottom of through-hole 15a to second shield film
19 applied on base £ilm 10.
Similarly to wiring board 1 of the first example, first shield
film 18 applied on cover f£ilm 13 1s directly connected to ground
wiring 11 and second shield film 19 applied on base film 10 is

25 connected to ground wiring 11 via first shield film 18 in wiring
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taken al ong B2-B2 |ine passing through opening 14a, and FIG 9(c) is a
sectional view taken along B,-B, |ine passing through a section not
cont ai ni ng openi ng 14a and t hrough-hole 15a. Reference 8b in Figs. 9 (a) -
(c) represents a wiring board body 15 conprising base film 10, ground
wiring 11 and signal wirings 12 and cover film18. First shield film 18
applied on cover film13 is connected to ground wiring 11 in the area
exposed at the bottom of opening 14a, and first shield film 18 is pushed

i nto t peaed-nobe thidsasdcdhdcerampied at the bottom of through-hole 15a to
second shield film 19 applied on base film10. Simlarly to wring board 1

of the first @1amBugn fth&%hgﬁh&xﬁllfé 1fs 1 163 raied 16k 1R fi@i@f‘r{iﬂd 17d L% i s

directly connected to groun wiring 11 and second shie iIm19 applied

on DSy {1 1 drts 25 £9RB%EE A0k B S il bl Mbdd ecdBbebdls | m

18 in wring oar 'S seco exanp t hroug e 15 is

formed jpside openj 14 | L ri_ng bqar.d of e fitst exanpl e _an

opent ot S8 B PEhF aagh s otrerth 13ihe pfari Acat 1 s €5 TR fefls boar o
2 of the second, exanple, 5 the o ﬁnin and thrg h- hol e may partial&y

overl aptRecAPERiRY . a REEPFOBQRFPB § PB¥r Bagtia # i PYeEtaRpracts AtReTpr esent
invention is explained. Reference 3 in Fi%: 10 represents a wiring board
of the third BRX¥pl & WHEFiRgr begnsoffd a3 trindexannle o&hihie presanrkane

el ements as those of wiring board 1 of the first exanple
invention is explained. Reference 3 in Fig. 10 represents a wiring

board of the third example. In wiring board 3 of the third example,
the same elements as those of wiring board 1 of the first example

10 are designated by the same reference and not explained.

In wiring board 3 of the third example, conductor part 61b
of ground wiring 11b has a wide area and a narrow area, and opening
14b in cover film 13 is located above the wide area, and the surface
of conductor part 61b is exposed at the bottom.

15 In this wiring board 3, cover f£ilm 13 is applied on the side
of base film 10 having ground wiring 11b and signal wirings 12b
and then the location detouring ground wiring 11b and signal wirings
12b, ie, the location between the narrow area of conductor part
61lb of ground wiring 1llb and the adjacent signal wiring 12b is

20 plerced to form a through-hole 15b penetrating cover f£ilm 13 and
base f£ilm 10.

Figs. 11 (a)-(d) show sectional views of wirling board 3 shown
in Fig. 10.

FIG. 11(a) is a sectional view taken along C,-C, 1line passing

25 through the wide area of conductor part 61b of ground wiring 11
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10 are designated by the sane reference and not explained. In wiring board
3 of the third exanple, conductor part 61b of ground wiring Ilb has a

wi de area and a narrow area, and opening 14b in cover film13 is |ocated
above the wi de area, and the surface of conductor part 61b is exposed at
the bottom 15 In this wiring board 3, cover film1l3 is applied on the side
of base film 10 having ground wiring |1b and signal wirings 12b and then
the location detouring ground wiring Ilb and signal wirings 12b, ie, the

| ocat i offiobetyeeaiheg NGpE RN Gr Efo OfFTENAUC(YY RATd sl oifa10raWRd veikenng | |
and the adjacent signal wring 12b is 20 pierced to forma through-hole 15b

penet 1 %1989 cerRy, b biagdls bseuthl Wpkhaoh avp 1) ) A
sect) onglotl sl Yot Y 4%rS 1631 853001 25 HUAUAD e bR Ao O
125, Fi 855 700 PR 2 10t naret FolAt e ErbRD s & el b8 SIS IR ough
t hrough-hole  15b, and FIG 11 (d) is_a sectional view taken al ongC4 C4
lin@ pakRFPR9B tReoBgRTPNeaRafr 8l SPBAUGLOEORALE SLbpALL GPRtRdNIAGNT ai ni ng
t hrough-hol e 15b. Reference 8c in Figs. 1 1(a)-(d) represents a wring
boar d bbayoeghpheiengSbasBeferance, 8gr donfigsri Ad (2db (ddd reprgsents @ ngs
12 and cover film 18.
wiring board body comprising base f£film 10, ground wiring 1llb and
signal wirings 12 and cover f£ilm 18.
Similarly to wiring boards 1, 2 of the first and second
10 examples, first shield film 18 applied on cover £ilm 13 is directly
| connected to ground wiring 11 at the bottom of opening l4a and second
shield £film 19 applied on base £ilm 10 is connected to ground wiring
ll via first shield £ilm 18 in wiring board 3 of this third example.
Although wiring boards of the first to third examples
15 described above are single-sided flat cables, wiring boards of the
present invention also include double-sided flat cables.
Figs. 12(a)-(e) are sectional views for illustrating a
process for manufacturing a double-sided flat cable included in
the present invention. Referring to Fig. 12(a), ground wiring 21
20 having a wide conductor part and signal wirings 22a having a narrow
conductor part are provided on the surface side of base £ilm 20
made of the same resin as that of base film 10 of Examples 1-3.
On the rear surface side of base £ilm 20 are provided signal wirings
22b having a narrow conductor part. Individual signal wirings 22a

25 on the surface side, signal wirings 22a and ground wiring and
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Simlarly to wiring boards 1, 2 of the first and second 10 exanples, first
shield film 18 applied on cover film13 is directly connected to ground
wiring 11 at the bottom of opening 14a and second shield film 19 applied
on base film10 is connected to ground wiring 11 via first shield film 18
in wiring board 3 of this third exanple. Al though w ring boards of the
first to third exanples 15 descri bed above are single- sided flat cables,
Wi ring boards of the present invention also include doubl e-sided flat

cabl es. ifrdg¢iddal Fidral) wiren§ecliwsal the evarfAirfdde slidal 41g sdpaa®@edss
for manufacturing a double-sided flat cable included in the present

|nventlggomFgggﬁrb@gegobf 8rod¢kd) 664" 0¢BE . Wi ring 21 20 having a w de
conductor part and signal W rings 22a’having a narrow conductor part are

provi ded on tgﬁ: W& Cer h\d%hﬁ.];sg%%g f aq}o2%ov@}d%ﬁ‘§nst E%asafi%g;%%f%ge

t hat of base he réar "surf "ace si

I ndi vi dORPRSRER A ?ﬁ@”%@“@gggsapﬁigsﬂr Phcgnd; fE-eB0 AL4h Aty s

and ground w ring and 21 i ndi vi dual %nal wirings 22b on the rear surface
si d@ arﬁeé’ép%‘ﬂ’af%%e i brss Iféf“'b? gFBo@%EmGﬁhrl%%bb°@F%r99% 8 &% this
state, two cover filns 23a, 23b having openings 24a, 24b are first applied
on the Shevackn §iige AR¢bYhehike radiusting dthe pdd goamendsAnf $Reh 20 Magnest m
wiring board body 8d as shown in Fig. 12(b) while adjusting the alignnment

i n suchthabtanopeninghak4apedihgereddocatpdapn theasudface: laads khfeag®aand t he
rear

surface of ground wiring 21.

In this wiring board body 8d, the surface side of ground wiring
10 21 is exposed at the bottom of opening 24a in cover f£ilm 23a on
the surface of base f£ilm 20.

Then, the bottom of opening 24a is pierced to form a
through-hole 25 having a diameter smaller than that of opening 24a
in ground wiring 21 and base film 10 among components of wiring

15 ©board body 8d, as shown in Fig. 12(c¢). In this state, openings 24a,
24b and through-hole 25 at the bottom penetrate from the surface
to the rear surface of base film 20.
Then, first and second shield films 28, 29 made of a metal
foil are applied on the surfaces of cover £films 23a, 23b, and first
20 shield film 28 overlying ground wiring 21 is pressed and pushed
into a hole consisting of openings 24a, 24b and through-hole 25
so that first shield film 28 is adhered and electrically connected
to the surface of ground wiring 21 exposed at the bottom of opening
24a, as shown in Fig. 12(d4).
25 During then, second shield f£film 29 on the rear surface side
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surface of ground wiring 21. In this wring board body 8d, the surf ace
side of ground wiring 10 21 is exposed at the bottom of opening 24a in
cover film23a on the surface of base film 20. Then, the bottom of opening
24a is pierced to forma through-hole 25 having a dianmeter snaller than
that of opening 24a in ground wiring 21 and base film 10 anbng conponents
of wiring 15 board body 8d, as shown in Fig. 12(c) . In this state,

openi ngs 24a, 24b and through-hole 25 at the bottom penetrate fromthe

sur f aceoftivasdeE 1100 0Sus feshed iPASE obehing0248 ey thiait! 81 radas@®aubndi el d
films 28, 29 made of a nmetal f oil are applied on the surf aces of cover

films 23R1e2dbr1Bmg Jd | 9l a@Q adhetda fdddnea.%c‘E‘f@.'E:laﬁ.'l@gcgﬁﬂﬂggSW £o bl 1S

pressed and pushed into a hole consisting of openings

Lo oudnokAbs 2Ry & Il | EERbdLALGI A LG SrOURE" £0aB L ELS O;ﬁ'ic 1y

connecte surface o I’OUI’] wrin 1 "expose

Sﬁe{"hQQreaﬁgs FEIPH 9,500 ke l?&””%m?f@& C°”r&¢=a'ﬁds A S0

that_first second, ,shield filnms 28, 29 are adhered and electrlcally
conmect E‘S FB 9EM aoFhdéplded wirdeg poard:dnhaying Signad M gmase2%ar

surface side of base film20 is also electrically connected to ground
wiring 82P1oRobpsPneEadeRi-el ded wiring board 4 having signal wrings 22a,

22b on bot h si des.
Although both first and second shield f£ilms 28, 29 here are

pushed, only first shield film 28 may be pushed and connected to
ground wiring 21 and second shield film 29.

10 Protective films 61, 62 can be applied on first and second
shield films 28, 29 of this wiring board 4, as shown in Fig. 12(e).
References 73, 74 represent projections of protective films 61,
62 over first and second shield films 28, 29. In this wiring board
4, terminal parts at both ends of ground wiring 21 and signal wirings

15 22 are exposed.

Next, a wiring board of a fifth example of the present
invention is explained together with the manufacturing process.

Referring to Fig. 13(a), a copper foil is applied on base
film 30 made of a resin and patterned by etching to form ground

20 wiring 31 having a wide conductor part and signal wirings 32 having
a narrow conductor part. Ground wiring 31 and signal wirings 32
are separated by grooves 76 formed by removing the copper foil as
well as individual signal wirings 32.

As shown in Fig. 13(b), cover £ilm 33 1s applied on the surface

25 of base film 30 having ground wiring 31 and signal wirings 32 to
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Al t hough both first and second shield filns 28, 29 here are pushed, only
first shield film28 may be pushed and connected to ground wiring 21 and
second shield film29. 10 Protective filnms 61, 62 can be applied on first
and second shield filnms 28, 29 of this wiring board 4, as shown in Fig. 12
(e) . References 73, 74 represent projections of protective filns 61, 62
over first and second shield filns 28, 29. Inthis wiring board 4,

termnal parts at both ends of ground wiring 21 and signal wirings 15 22

are expgsgfarbel! widing bBar80BbayOBed Thi tRi&XFIRIALbJaRY MRS He,

I nvention 1s explained together wth the manufacturing process.  Referring

to Fig. Leh | pRk i fJ f i and
pat t er i potal RECEEE: pRh, Ralnat ' din WA T e P Ariadld
part ang.,signal_w ri 2 havin a narrow conductor part ound . W.ring
BT and S o sl Y te, PRhalReol, BAEES GFRR04E L8 PoimaeTS TRl
t he copger foil as well as_individual signal wirings 32. As shown in Fig.
13 (b) engdgverer FPieE8d; WikBprP¥aTofitMe3Surf ace 25 of base film 30
havi ng ground wiring 31 and signal wirings 32 to 23 prepare a W ring board
body 8e. |n tAhen ¥esbsbdddmsodty. 34b axeprphirdmn ggt tS Jskersho € Wi 1g¥g
ground wiring 31 and signal wirings 32 are exposed while conductor parts
connect bagrddradnges rmesmreehivelyls asr shewndimeHigith3 coleand the@¥irinthen,
resist films 34a, 34b are applied on both sides of wiring

board body 8e is pierced at a location containing a stack of ground

wiring 31 and cover f£ilm 33 to form a hole 35 having a diameter
smaller than the width of ground wiring 31, as shown in Fig. 13(d).

10 This hole 35 penetrates resist £ilms 34a, 34b, cover £film 33, ground
wiring 31 and base f£ilm 30.

The assembly as such is immersed in a plating pretreatment
solution containing a catalyst such as carbon particles dispersed
therein to remove resist films 34a, 34b, and then it is immersed

15 in a copper plating solution so that copper grows on the inner
circumferential face of hole 35. Reference 37 in Fig. 13(e)
represents a metal £film consisting of copper grown on the inner
circumferential face of hole 35. The cut section of ground wiring
31 is exposed on the inner circumferential face of hole 35 and metal

20 film 37 grows on the face containing the cut section of ground wiring
31, whereby metal £film 37 is electrically connected to ground wiring
31.

Then, first and second shield films 38, 39 are applied on
the surfaces of cover film 33 and base £ilm 30 and either one or

25 both of first and second shield f£films 38, 39 overlying hole 35 is
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board body 8e, respectively, as shown in Fig. 13 (c) , and then wring
board body 8e is pierced at a |l ocation containing a stack of ground wring
31 and cover film33 to forma hole 35 having a dianeter smaller than the
wi dth of ground wiring 3 1, as shown in Fig. 13 (d) . 10 This hole 35
penetrates resist films 34a, 34b, cover film 33, ground wring 31 and base
film30. The assenbly as such is imersed in a plating pretreatnent

sol ution containing a catal yst such as carbon particles dispersed therein

to rendyLes868Sand i piBhedainBdtho FOBS hahdtet P #1WHY Bl Keddhd shARASY
pl ati ng solution so that copper grows on the inner circunferential face of

hol e 35¢; RREeIENGR 3fel Qdféged]é{rﬁ)ele%%&r'%%?ﬂxcengghﬁbdf iéé@#%g%itﬁeizrlg of

copper grown on the Inner <circuntferentia e of hole cut

section_of n L.k .Ng I s exposed on the inner circunferential f ace
of holea§SSg%§Hng Q?EQO %??%937 grows on the f ace containing the cut

section of grund wrin 1, whereby nmetal film3 7 Is electrically
connected to &u&}ﬁ‘g \ﬁa'ﬂe?‘ng?féfStT , %croé‘t aqrm'egrreacoﬁdl%i%é'd 311382 38, 39
are applied on the surfaces_of cover film 33 and base film 30 and either
one Sor 28"ReFhedr tej metadnfilBcdddatntbrdsprtasesgt apeniag Pindole 8535 is

24 pressed and pushed into hole 35, whereby first and second shield filns

38, 39 an@ theaushed ik shiledld Fidond8cledconneatadotdanetalLidmowT i n
Fig. 13(f). During then, first and second shield filnms 38, 39 are
on the inner circumferential face of hole 35 to give a shielded

wiring board 5.
As shown in Fig. 13(g), protective films 71, 72 can also be
10 applied on the surfaces of wiring board 5 of this fifth example.
Insulating protective films 71, 72 can also be provided with
projections 83, 84.

Although holes 35, 15, 25 are formed inside ground wirings

31, 11, 21 in wiring board 5 of this fifth example and wiring boards
15 1-4 in the first to fourth example, holes 35, 15, 25 may be formed
to partially cut out ground wirings 31, 11, 21.

Similarly to wiring board 4 of the fourth example, wiring
board 5 of the fifth example and wiring boards 1-3 of the first
to third examples, signal wirings 12, 32 can be provided on both

20 sides of base £ilms 30, 10. Ground wirings 11, 11b, 31 may be provided
on both sides.

Next, a process for manufacturing a wiring board of a sixth
example of the present invention is explained.

Referring to Figs. 14(a)-(f), copper foil 9 is first applied

25 on base film 40 as described in the examples above (Fig. l4(a)),
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5 connected to netal film37 at the surface of opening of hole 35 and the
pushed first shield film38 is connected to netal film 37 on the inner
circunferential face of hole 35 to give a shielded wring board 5. As
shown in Fig. 13(g), protective films 71, 72 can also be 10 applied on the
surfaces of wiring board 5 of this fifth exanple. Insulating protective
films 71, 72 can also be provided wwth projections 83, 84. Although hol es
35, 15, 25 are formed inside ground wirings 31, 11, 21 in wiring board 5

Of i Sahai bopBee*agBiegand WakkagnBan dacetdnted w1 i 40w h
exanpl e, hol es 35, 15, formed to partlal cut out groun

i i ng THRE %&gtzir?"ﬁwi?ih“" exan%‘%ieéﬁﬁﬁ%%% oy LA i,

third exanp gpa 2, 32 c b rovi ded bot h 20 S|des of
base. 11 FanBagwn, ShOBRganG 2iAr FRge SebaratRa By’ RPN Bvi ded on both
si des. Next, fprocess for manufacturing a wiring board of a sixth exanple

of the presenffitFcRRtEATRLNGx fihg Yiide DRIF @F GLAPNGLWET4RY 41la1s @ierc(e,d

copper f oil 9 is first applied 25 on base film 40 as described in the
exarfpl e§oabeve g Flroughzhgle 265 avhpwwpbeF #%i 114 ). Farksethaeugheharlences

41, 42 in Fig. 14(b) represent ground wiring and signal wrings having the
sane pa#bepenefivatbhewgronnii wiring4 4dndndepaset €d loy 49r-ooves 67.

In this state, a copper plating film 47 is grown on the
surfaces and sides of ground wiring 41 and signal wirings 42, as
shown in Fig. 14(d).

10 Then, cover f£film 43 made of the same resin film as used in
Examples 1-5 described above and having a window for exposing
terminal parts of ground and signal wirings 41, 42 and an opening
44 having a diameter equal to or greater than that of through-
hole 45 is prepared and aligned so that opening 44 overlies

15 through-hole 45, and cover film 43 is applied on the surfaces of
éignal wirings 41, 42 and base film 40 exposed between them (Fig.
l4(e)).

In this state, opening 44 and through-hole 45 penetrate from
the surface to the rear surface of wiring board body 8f, and first

20 and second shield f£ilms 48, 49 having a conductive adheslive layer
are applied on both sides of wiring board body 8f and first shield
film 48 is pushed into a hole formed of opening 44 and through-hole
45 to give a wiring board 6 of the present invention.

As a copper plating layer 47 is formed at the cut section

25 of ground wiring 41 exposed at the inner circumferential face of
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After patterning, the wide part of ground wiring 41 is pierced 5 to forma
t hrough-hol e 45 shown in Fig. 14(c). This through-hole 45 penetrates
ground wiring 41 and base film40. In this state, a copper plating film 47
is growmn on the surfaces and sides of ground wiring 41 and signal wrings
42, as shown in Fig. 14(d). 10 Then, cover film 43 nade of the sane resin
filmas used in Exanples 1-5 descri bed above and having a w ndow for
exposing termnal parts of ground and signal w rings 41, 42 and an openi ng

44 havi pgr&ughalBi 420 el st GHe 1 €21AM14 BaIdcOda &kl sr pAla@ 1%y | S
prepared and aligned so that opening 44 overlies 15 through-holée 45, and

cover {{hga%uhSafPPLESH 2D 1hBCSUELECHRFBEenti Uil B0SEbucZ ) Dase

f ilm4 posed ween S sta opemni n and
t hrough; bol e 45 penetrate fr the surf.ace to the rear surf.ace of wring
boar d b3yt Ui Setege C30oERIREHbRARgnt b I TSP TR b R

conductive ﬂdhesive | ayer are applied on both sides of wiring board body 8f

and fir¥PeR{PE 44-fi1m 48 is pushed into a hole formed of opening 44 and
t hrough-hole 45 to give a mﬁring board 6 of the present invention. As a

copfer pl ati nfirgfephiplosfidmnéyd apdisecerd shieldfilm 47 ageoqddresiad ng

41 exposed at the inner circunferential face of 26 through-hole 45, f irst
shi el d toieach®tihe1retinthe cubtore aFpehrpughi-hglel dferwdgraby gt fdirstnner
circunferential face of through-hole
and second shield films 48, 49 are connected to ground wiring 41.
Protective films may be applied on the surfaces of first and second
shield films 48, 49.
10 Copper plating layer 47 may be replaced by a plating layer
of a desired metal such as gold, platinum and solder.
Wiring boards 1-6 described above are flexible flat cables
that can be freely folded within the breaking limit.
Although a metal foil is used in the shield film in the
15 foregoing examples, the present invention is not limited thereto
but any conductive films can be used. Line films are not limited
to copper, either, so far as they are conductive. For example,
aluminium can be used.
Although the foregoing examples relate to wiring boards in
20 which aplurality of lines are insulated from each other, the present
invention also includes flexible wiring boards in which some lines

are connected to each other and wiring boards comprising a wiring

board of the present invention bonded to another wiring board.
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45 or at the surf ace of ground wiring 41 |located at the bottom of opening
44. 5 First shield film48 and second shield film49 are adhered to each
ot her at the bottom of through-hole 45, whereby both first and second
shield films 48, 49 are connected to ground wiring 41. Protective f ilns
may be applied on the surf aces of f irst and second shield filns 48, 49.
10 Copper plating |ayer 47 nmay be replaced by a plating |ayer of a desired
nmetal such as gold, platinumand solder. Wring boards 1-6 descri bed above

are flezubbgTﬁkgt ggbhg@hgghgqgcan be freely folded wi thin the breaking
limt. Although a netal foil is used in the shield filmin the 15

for egoi ng_exalipa diie: PSR nfzaanbass b1LEILASERNSED erfithh 7Y

conductive fil'ms can Line ns are no co

ei t her far as th are._con uctlv Far e ni_u be used.
mhougﬁﬁwe FoPEgbPRypaLaREied Fapabe posiiy REaaqe 4F, af%ﬁﬁc% of

pl urali | i nes are i nsul ated from each other the present invention

al so in&iﬁﬁ@s flexible wiring boards in which sone lines are connected to
each other and wiring boards conprising a wiring board of the present

i nvention bonded to another wiring board. 27 | NDUSTRI AL APPLI CABI LI TY

Manuf acturing processes can be sinplified because a shield filmat ground
potential can be easily provided at each side of
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lines. 28 WHAT IS CLAIMED IS: 1. A wring board conprising a wiring board

body having a base film a plurality of netal |ines provided on the base
filmb5 and a cover filmprovided on a side of the base film having the
metal lines, and a first shield filmand a second shield film provided on

a side of the wiring board body having the cover film and the opposite
side, respectively, wherein the cover filmhas an opening forned at a
predeterm ned | ocation above the netal lines 10 so that the first shield

filmis yppmeps eeApmgberget al |ine exposed under the opening, and the
Wi ring board body has a through-hole penetrating at |east the base film

and the cover filmso that the first and second shield filns are connected
to each other via the through-hole. 15 2. The wiring board of claim1

wherein the throygh-hol | SO netr.ates the netal .line in additi.on to the
cover filmand"’t #ewj'ggélg %P%rlﬁd %%"@r ﬁLél%ar i"%g’q*é%aPé’aé’? CogSrmgx?Rr\ﬂ% & n
t he t hrough-hole and the ening at | ea partially qverlap each other. 4.
The wi ' PRECHELIE. of BIUFATSERN bR tala LinRa EroNReS &0 The Pae i no
openi ng and t he throu%h-hole i s provided inside 25 the opening. 29

5 and a cover fi

m provided on a side of the base film having the
metal lines, and a first shield film and a second shield film
provided on a side of the wiring board body having the cover f£ilm
and the opposite side, respectively, wherein the cover film has
an opening formed at a predetermined location above the metal lines

10 so that the first shield film is connected to the metal line exposed
under the opening, and the wiring board body has a through-hole
penetrating at least the base film and the cover film so that the

first and second shield films are connected to each other wvia the

through-hole.

15
2. The wiring board of claim 1 wherein the through-hole also
penetrates the metal line in addition to the cover f£ilm and the
base film.
20 3. The wiring board of claim 2 wherein the through-hole and

the opening at least partially overlap each other.

4. The wiring board of claim 3 wherein the through-hole is
smaller than the opening and the through-hole is provided inside
25 the opening.
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5. The wiring board of claim1 wherein the netal lines are provided on both
sides of the base film 5 6. The wiring board of claim1l wherein the netal
lines conprise a plurality of signal wirings and at |east one ground
wiring wider than the signal wirings at | east at the center area and the
opening is provided above the ground wiring. 10 7. The wiring board of
claim®6 wherein the signal wirings have a narrow conductor part and a
term nal part connected to each end of the narrow conductor part and w der
than the narrow conductor part. 15 B. The wiring board of claim®6 wherein
the ground wiring has a w de conductor part and a terninal part connected

h d f -
to each end gf &ﬂg g@ﬁ ﬂéoﬁg&f&oéﬁﬁﬁﬁéﬁ K |n17 erelnahhéﬁg%%hﬁ ©

conductor part. W Il ng

W ring €?§ i&e&‘gg 8899“&%8esp8£ttﬁ b? %e%ghﬂhe part connected to each end

of the e conduct or “part and narrowe han wi de conductor part, and
the termnal part of the signal wirings and the termnal part of the
ground wiring have approximately the same width. 25 30 10. The wiring board
of claim8 wherein the through-haole penetrates the w de _conductor part of
t he 3gr ound wi Bi- e ¥4ripgheand o sl hersingtae fetadgl Hoes &oﬂ‘Qéfﬁ-sﬁaw ng
a 5 base film a plurality of netal |ines provided on the base film

a plurality of signal wirings and at least one ground wiring wider

than the signal wirings at least at the center area and the opening

is provided above the ground wiring.

10 7. The wiring board of claim 6 wherein the signal wirings
have a narrow conductor part and a terminal part connected to each
end of the narrow conductor part and wider than the narrow conductor

part.

15 8. The wiring board of claim 6 wherein the ground wiring has
a wide conductor part and a terminal part connected to each end
of the wide conductor part and narrower than the wide conductor

part.

20 9., The wiring board of claim 7 wherein the ground wiring has
a wide conductor part and a terminal part connected to each end
of the wide conductor part and narrower than the wide conductor
part, and the terminal part of the signal wirings and the terminal
part of the ground wiring have approximately the same width.

25
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and a cover filmprovided on a side of the base film having the netal
lines, and a first shield filmand a second shield film provided on a side
of the wiring board body having the cover film and the opposite side,
respectively, wherein the wiring board body 10 has a through-hol e provided
at a predeterm ned |location on the netal I|ines and penetrating the base
film the cover filmand the netal I|ine, and a netal filmis fornmed on an
i nner circunferential face of the through-hole and connected to the netal

line exposed an.t e WiRAMC HoaHd FeHiadln fGhere iharHd rasudip o 1and
the first and 15 second shield filns are connected to each other via the

throughsbpberapld ehe! §2ab ABRARBEBEIphirkMbies thRNBRGLAY (ARG metal film
@% o? cla =1

12. The w ring boar I'm 11 whereln the neta i nes are provided on
both sides of the base film 31

11. A wiring board comprising a wiring board body having a

5 base film, a plurality of metal lines provided on the base fllm

and a cover film provided on a side of the base film having the
metal lines, and a first shield film and a second shield film

provided on a side of the wiring board body having the cover f£ilm

and the opposite side, respectively, wherein the wiring board body

10 has a through-hole provided at a predetermined location on the metal

lines and penetrating the base £ilm, the cover f£ilm and the metal

line, and a metal film is formed on an inner circumferential face

of the through-hole and connected to the metal line exposed on the

inner circumferential face of the through-hole, and the first and

15 second shield £11ms are connected to each other via the through-hole

and at least one shield f£ilm is connected to the metal f£ilm.

12, The wiring board of claim 11 wherein the metal lines are

provided on both sides of the base film.
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