27 JAN 2005 W RI NG BOARDS TECHNI CAL FI ELD The present invention relates to
wiring boards with an 5 electromagnetic shield, particularly w@gjgg ?@ rds
with an electromagnetic shield of easy groundi ng. BACKGROUND A N' g
boards consisting of a plurality of parallel lines 10 have been w dely
used as flat cables. Reference 101 in Fig. 15 represents a conventi onal
flat cable conprising a plurality of lines 112 longitudinally arranged in
parallel on an elongate base film111l. Ten lines 112 are shown in this
figure. 15 A cover film 113 is appRI¥G BRARDSes 112 except both ends of
lines 112, so that the part of each line 112 covered with cover film 113
forms a signal nenber 122 and both ends not covered with cover film 113
form pad nmenbers 121. In order to electrically connect electric circuits
usi ng t'tEcHNROAL| rrtELpbl e 101, pad nenber 121 at one end of flat cable 101
Is connected to one electric circuit and pad nenber 121 at the other end

i's connected irfet he Ut 19hRGIHId SdiGds FAG 411 vl FONS St Sa@f 2

copper foil having a thickness of several tens of mcroneters, and |line
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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 flat cable
comprising a plurality of lines 112 longitudinally arranged in
parallel on an elongate base £ilm 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 toelectrically 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 £ilm 113 are flexible so that flat cable 101 can be folded
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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 whol ly covETqﬂNQMﬁh 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
provi di B Gonpegt B4BFETREVFAFCHALS-ect romagnetic shield that can be
connected to ground wirings wthout any special operation. DI SCLOSURE OF
THE | NVENTI ONFlztAcahdped 0 lo&st esprébendt abnvenhasnbeenviased anwarhgudoar d
conprising a wiring board body having a base film a plurality of netal

| i nes paevided Om ddiebayealrsl Ahandaaseavaie fgddpIwndad £1af £hBB18i D@ Of
the base filmhaving the nmetal lines, and a first shield filmand a second
shield filyphgvhdedean the side of the 20 wiring board body having the
cover filmand the opposite side, respectively, wherein the cover film has
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operation would be reguired for connecting the metal foil te 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 film, a plurality of
metal lines provided on the base film and a cover film provided
on the side of the base £ilm 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 lccation above the metal lines so that the first
shield f£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 f£ilm and the cover £film so that the £first and second shield




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 mnrl?gjpgqmg
of the present invention, the through-hole and the opening at

partially overlap each other. In the wiring board of the present

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

through hole is provi ded inside the opening. 10 In the wiring board of the
pr esent ELARENEEEn COPRECHELalt Ol easd odhepriod dée dhatdh fheks- of the base
film In the wiring board of the present invention, the netal I|ines

conpri se a pl Uimaltitey vofrigigyriaiand rdﬁtg@h@r@:aﬂseﬁ*@aﬁsﬁtvméign@uhﬂew ring

wi der than the signal wirings and the opening is provided above 15 the
ground $hibGgh-hblehel ¢ pehe thadked Ohe ka1 B5R8tin AANLEOR, td RBeSEGVaE

Wi rings have a narrow conductor part and a terminal part connected to each
end of EhemnahBowheoBddet ¢fipart and wider than the narrow conductor part.
20 In the wiring board of the present i nvention, the ground wring has a

w de& conduct or IpQr " q&q ql féagvé%g&p%%%ﬁg%%‘?e%gﬁg eggeof t he w de
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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 terminal 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
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21 JAN 2005 each end of the w de conductor part and narrower than the w de
conductor part, and the termnal part of the signal wrings and thmuzum
termnal part of the ground wiring have approximately the same w dth. 5 In
the wiring board of the present invention, the through-hole penetrates the
wi de conductor part of the ground wring. Another aspect of the present

I nvention provides a wiring board conprising a wiring board body having a
base film_a pluralit 10 of netal lines provided on the base filmand a
cover f???ﬁlp?g‘éi HEdtBé YheesFaBdYF toRe PRESe 20 MATRAMET tHEhethe Wides,
and a first shield filmand a second shield film provided on the side of
the w ePn@upbardrastly hAadi et hermdned piakh afd thiee sdpgposl telsintes and
respectively, wherein the wiring board body has a through-hole 15 provided
at a preoetsrmiivedl [pacat bdntba Jiwumetdlringheavendpppereinhdkilggthesaimse
film the cover filmand the netal line, and a netal filmis formed on the
I nner cyigtmferential face of the through-hole and connected to the netal

| i ne exposed on the inner circunferential face of the through-hole, and

thesf i 5t and 3eaacha0:50y Skold 1415 e AN ethien e, Obllgr Via the

t hrough-hol e and at |east one shiel I I'm1's connecte he netal film
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as defined. above, the 25 first shield filmand the ground wiring are
connect &4 At9t he bottom

Another aspect of the present inventicon provides a wiring
board comprising a wiring board body having a base £film, a plurality
10 of metal lines provided on the base f£film and a cover film provided
on the side of the base f£ilm having the metal lines, and a first
shield film and a second shield film 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 f£film, the cover film 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-hecle, and the first and second
20 shield films are connected to each other via the through-hole and
at least one shield film 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 film.
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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4 2 7 JAN 2005 of the opening provided in the cover filmor within the hole
provided in the cover film and the first and second shield filns are
connected to each other via the hole. Thus, the first and second shijgh @05
films are connected to the 5 ground wiring w thout any special nenber,
whereby a wiring board wth high reliability can be easily prepared. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1(a) is a sectional view (1) for
illustrating a process 10 for manufacturing a wiring board of a first
exanpl eCbthenePpRéBEmToYIRA LMo FPGerlf{-g'f‘ qrswhtgéﬁt'q%aplﬁl REPY{Jed or
illustrating the process for manufacturing the wiring board of the first
exanpl einf th@ecopessEnlmi, naadt itve. 15 skl @ndl secdend shisdst ifonlahs varey (3)

for illustrating the process for nmanufacturing the wiring board of the

first exanpteteld tbecapheseheri MiantthenhodileG 1(d) is a sectional view (4)
for illustrating the process for manufacturing the wiring board of the

first exanpl er@ist,Nenhe2Pi PsLBIY sbl&\é%&t sRfe1h! 5104 Qrd Eoﬁn%%cire'doﬁél tlYé ew
(5) for |IIustrat|ng the process manuf acturing the wiring board of the
first t (f S (6)
for 3 I éﬁ‘?ﬁ%ﬁ.ﬁ%r%ﬁé WPLASEE a4 %%éé?r%%ﬁ%%%%. ine el ELADR W)

first Q%f@ﬁ'ﬁlgﬂ reiiability 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 illustrating the process

25 for manufacturing the wiring board of the first example of the
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5 27 JAN 2005 present invention. FIG 1(g) is a sectional view (7) for
illustrating the process for manufacturing the wiring board of the fiNr7g85
exanple of the present invention. 5 FIG 2 is a plan view corresponding to
FIG 1(c). FIG 3 is a plan view corresponding to FIG 1(d). FIG 4 is an
enlarged viewof FIG .2. FIG 5 is an enlarged viewof FIG 3' FIG 6 is
an enl arged plan view corresponding to FIG 1(e) . 10 FIG 7 is an

enl arged plan view corresponding to FIG 1 (f) . FIG 8 is a plan view for
i |l ust ritesenta imwarmgidmard of a second exanple of the present invention.
FIG 9(a) is a sectional viewtaken along B1-Bl line in FIG 8. 15 FIG
9(b) is a secti@nal(gyi eyat ke hHNG:18% (‘Ezfl)h:r!@liﬂi'sfi-gtlné tHfd BrocPs IS a

sect i onal V|ewtaken along B3-B, line in 8. FIG 10 Ts a plan view

for 11185 e AW ek aly 2o WY b PiaTPLe glofREcPLRSTR,

I nvention. 11(a a sectio vi ew t ake Ine in

10. FI Prese(nbg msve S Cr;[I onal view taken along CZ-CZ line in FIG
5 FIG. 2 is a plan view correspending to FIG. 1{c).
FIG. 3 is a plan view correspending to FIG. 1(4).
FIG. 4 1s an enlarged view of FIG. 2.
FIG. 5 is an enlarged view of FIG. 3. °
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) is 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) 1s a sectional view taken along B,-B, line in FIG.
B.

FIG. 10 is a plan view for illustrating a wiring beoard of
20 a third example of the present invention.
FIG. 11(a) is a sectional view taken along C,-C, line in FIG.
10.
FIG. 11(b) is a sectional view taken along C,-C, line in FIG.
10.
25 FIG. 11(c) is a sectional view taken along C,-C,; line in FIG.
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10. 25 FIG 11(c) is a sectional viewtaken along C3-C3 line in FIG 6 2 7
JAN 2005 10. FIG 11(d) is a sectional view taken along C4-C, line in FIG
10. FIG 12(a) is a diagramfor illustrating a step (1) of a 5 gifjgii %or
manufacturing a wiring board of a fourth exanple of the present 4 {08n.
FIG 12(b) is a diagramfor illustrating a step (2) of the process for
manuf acturing the wiring board of the fourth exanple of the present
invention. 10 FIG 12(c) is a diagramfor illustrating a step (3) of the
processl®or manufacturing the wiring board of the fourth exanple of the
present invention. FIG 12(d) is a diagramfor illustrating a step (4) of
the process F@G.nhh(fdacisia sgethenwlr vigw boekeh @afl.dnige Cl oy thnexam® k. 15
of the present invention. FIG 12(e) is a diagramfor illustrating a step
(5) of tthe process for manufacturing the wiring board of the fourth
exanple of the present invention. FIG 13(a) is a diagramfor iIIustrating

a step (1) of pag,2Q,pLGCaSS fqla@%m %txwlll Gk MM E 14 DogE Otlf SETAN
exanpl e of the present invention. 13(b) 1s a diagramfor 1llustrating
a S%ep éggcégstﬁgi manufacturing a wiring board of a fourth example of

the present invention.

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

10 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{(d) is a diagram for illustrating a step {4) of the
process for manufacturing the wiring board of the fourth example

15 of the present invention.

FIG. 12(e} is 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

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

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

25 FIG. 13(c}) is a diagram for illustrating a step (3) of the
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process for manufacturing 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 2 7 JAN 2805 process for nanufacturing the wiring board &f MNe0g5
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 diagram
for illustrating a step (5) of the process for manufacturing the wring
board afredrssifon myxanphetugfinghthprwichngi hoanti of. theGLif3hf pxiagpd e
diagramfor illustrating a step (6) of the 10 process for manufacturing
the w rofigtihowaptesént hentehthoaxanpl e of the present invention. FIG 13(Q)
is a diagramfor illustrating a step (7) of the process for nmanufacturing

the wiring bogrd, of3(8¢ iksfhhaexappheropliing tFLeeng 4 ey (@) o¥5 thlls

14(a) is a diagramfor illustrating a step (1) of a process for

manuf azé%(géél%s gf%\gl_. r&lggup?gﬁgrfﬂﬁgatﬁlgx&Erﬁﬁﬁnﬂbﬁr?‘; oEN® h PG FER! eg{%@o.r on.

FIG 1 agram strating a“step ) of the process
manyf act rérrg(? t he vvi§i nlgvbgggd of the sixth exanple 20 of the present
i nvéntih. “H @TIATL) 18VE" G 8Gramfor illustrating a step (3) of the

FIG. 13(e) is 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. 14(a) is 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) is a diagram for illustrating a step (2) of the
process for manufacturing the wiring beoard of the sixth example

20 of the present invention.

FIG. 14{(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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process for manufacturing the wiring board of the sixth exanple of the
present invention. FIG 14(d) is a diagramfor illustrating a sg¢qA«4m%of
the 25 process for manufacturing the wiring board of the sixth exanple 8 2
7 JAN 2005 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 diagram

for illustrating a step (6) of the process for manufacturing the wiring
boar d o?ftHee sPreferkakpVentapnthe present invention. FIG 15 is a di agram
for illustrating a wiring board of the prior art. 10 Various references in

t he draw ngs Fé&pr.eddirie)t is Bolliegray fekehkhistrdtbngwarshepbod) dyf Sahr&f,
Wi ring board body; 10, 20, 30, 40, base film 11, 11b, 21, 31, 41, ground
W ring; piece@@afo?2RanuBdctdzZing ghal WwMringdbohZd 2F the Akt @simpiém
14, 1l4a, 24a, 24b, 44, opening; 15, 25, 35, 45, through-hole; 18, 28, 38,

48, 15 ffrefeShiebdnti i Aved®i089. 39, 49, second shield film 61, wde
conductor part; 62a, 62b, 64a, 64b, termnal part; 63, narrow conductor

heor esent 1 FeBAt AN Cdr & e SaT S S0, SOEL her S W Eh-Minar BETEr| B o o ses

t her eof .
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, 1lb, 21, 31, 41, ground wiring:; 12, 22a, 22bh,
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 film; 19, 29, 39, 49, second shield f£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 f£film
having a thickness of 10-100 pum 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



Referring to Fig. !(a), reference 10 represents a base film having a

thi ckness of 10-100 pm consisting of a resin such as polyesterZQQHszs
pol yi mi de. An adhesive layer is formed on the surface 25 of base fi

and a copper foil 9 having a thickness of about 9 2 7 JAN 2005 50 mis
applied on the side of base film 10 having the adhesive |ayer. A patterned
resist film5b55 is forned on copper foil 9 as shown in Fig. 1(b). Openings
56 are forned in resist filmb55 to expose 5 copper foil 9 at the bottons
of opesipngm £6. agbeissasenbile asi GCHF itadd MBI Sed 0 MR Bf Cthdgasbyiiy-an to
etch of f copper foil 9 exposed at the bottons of openings 56 so that
copperlggg&.Q is patterned, and then resist film55 is renoved. Fig_ 2 is
a plan view of a part of base film10 in this state. 10 Reference 7 in

this 1oure nepeesgunsay 3110, §8 MOEKEHahD egiswwglb& rd Ry hhe

process descri ow, and Fig. 4 1s an l'an vi ew of one nodul e

7. Fig G) |onal Vi n alon Ei

Siml aﬁ“y% Hir gé‘(%i (ﬁsé‘ﬁebg WSS W érreeslssetctfllofn“élle'gF%V\%XPgﬁe
along A-A lines in F| 15 respectively. Here, a plurality of
nDdﬁIe§°PP8F &oditr Png b&QdeQF§°§Wr8 gE&PETR ™rix 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 CWpparssesitly asastch psuimmpryedf igranneitehinagseladien 4rd
signal wirings 12 are forned of patterned copper foil 9.
etch off copper foil 9 exposed at the bottoms of openings 56 so
that copper foil 9 is patterned, and then resist £ilm 55 is removed.
Fig. 2 is a plan view of a part of base film 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. 1l{(c) is a sectional view
taken along A-A line in Fig. 4. Similarly, Figs. 1(d)-(f) described
below are sectional views taken along A-A lines in Figs. 5-7,
15 1respectively.
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



G ound wirings 11 and signal wrings 12 are separated by grooves 57. Each
nodul e 7 contains one ground wiring 11 and a plurality of (eight, here)
signal wirings 12. Gound wiring 11 and signal 25 wirings 12 ext?ﬂg g@ [}D@e
sanme direction. 10 2 7 JAN 2005 Generally, flat cables like wirin (J gis
of the present invention contain one or two ground wirings 11 and many
signal wrings 12. Gound wiring 11 and signal wirings 12 are provided

i nside the edge of base film10. 5 G.ound wiring 11 and each signal wring

12 extend in PRBELAARY . qiflédt caRl eénd-lé‘reod‘ﬁd-"wgr iaRAas jof ki Rledsantt he

center and four signal wirings 12 are provided on each side of the ground
Wi ri ng.in@niuien wenhginiloaadosi gwal gwPrRAgyirdngse ldepadamediyarsdidresll at ed
by grooves 57 fromeach other as well as individual signal wirings 10 12.
Each ofwipringnsl 12 riGgodddandrsngnal wndi sdgnd2 kadsiagseliangatee preoniied or
part 61, 63 and term nal parts 62a, 62b, 64a, 64b connected to both ends

of condyfggme paidé 8dge 63f Hagh rerm mal part 62a, 62b, 64a, 64b has an
equal width and 15 an equal length, here a width of about 1 nmand a

S0 ST 06 LD L ) AR5 PR 0
during d éac fgr?esésnti)fgr%[u% wgrlng i?llsf %3:'0\;19:191(&) @ gf‘ouggn e£‘|3n d OL%_Dd
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 egqual width and

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

The widths and lengths of terminal parts 62a, 62b, 64a, 64D
may differ by only a patterning error or etching error caused during
the process of etching a metal foil 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 narrower 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



20 signal wrings 12. The di stance between adjacent term nal parts armngZ
62a, 62b, 64a, 64b is normally about 40 %to 60 % of the wdth of 27 JAN 003
conductor part 63 of signal wiring 12 and therefore narrower than 1 nmm
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 2 7 JAN 2005 a
t hrough-hol e 15 descri bed below. The width is here about 5 mm On the

ot her hand, conductor part 63 of signal wiring 12 has a width snmaller than

that of@ tidrmAue -hrke sl Aes@rPed e lonh, Thaarddtd denvere ahaut tthem.

outside of base film10 to detour wide 5 conductor part 61. In flat cables
| i ke Wi ring boartse aftidie hpnéseabndneéntri part ol adbnparvsrtldq, 1 HHas 64a,
64b cannot be so narrow in order to ensure reliable electric connection to

el ectrig widtwidhallebeth&ONtRst ede tevRYRAL pOREYCEOR,PERbL,6340f, Fanal
wiring 12 can be 10 narrow to the process limt. Thus, the |large w dth of

conductgy RardoSde ol + Gusi A0t Be 950HBdaWi BENGadd ES1ADIEN REDaRY A LAYe

d
conductor part 63 of a plurality o? signal wrings 12 even when term nal
parts 62 2b, 64 b are arranged side by side as close as possible.
The%ef ocfoen?d%cf?temf/vi toéft he area containing conductors 61, 63 is 15 not

| arger than the wdih of the area cqontajning term nal parts ,62a, .62b, 64a,
64b- Then, cobBrt 17t FAMead k51 "AABS ROSHER 36 Ut PEGRED ol RSB de
havi ng a thickness of 10-100 pm and having an insulating
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, 64Db.

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

25 in Fig. 3.
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adhesi ve | ayer prefornmed on one side is spread over the side of 20 base
film 10 having ground wiring 11 and signal wrings 12, and the S|§§ ?HN 200
cover film 13 having the adhesive |ayer is brought into close contac

the side of base film 10 having ground wiring 11 and signal wirings 12
whil e adjusting the alignnment and the cover filmis bonded to the base
filmby heating under pressure, as shown 25 in Fig. 3. 12 2 7 JAN 2005
This cover film13 has a plurality of through-holes in the thickness

direction forFihg %‘b‘éﬁFn@élfMl%Ie%Qﬁ i et et o Ak it - il fe sidy ithed

bel ow. Through-holes form ng openings 14 are provided in a ratio 5 of one
t o one thoidthres §%5 diirectthiooufhehbhe D peanidige L6 uiek chidped baviomgand wiingimetser of
about 4 mmthat is smaller than the width of conductor part 61 of ground
Wi ring e adgbmise@rsenged at the same intervals as those between ground
Wi rings 11. Through-holes form ng wi ndows 16 are provided in a ratio of 10

two to one nogyl-Eudh- ﬁBQeEhEGH&HnEOB%%n%h%srqqt%&QU@%bd%&&d'Bh diritance
between the centers of such two through-holes is approximately equal to the

and el SR For T s B e Hifkou i hle SARATE foull MG
Chr ougHt Veéwsft'e'gi“ﬁ%f’?gﬂ%ﬁ&@@%ﬁ%‘#ﬁn‘a@lﬁ”ﬂa«er W 288 Sk ctor e
end and the other overlies tern1naI(Parts 62b, 64b
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 film 13 is applied to the surfaces of
base £ilm 10, ground wiring 11 and signal wirings 12, whereby one

20 round through-hole of cover £film 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 is exposed at the bottom of
this opening 14,

25 The size of the through-hole forming window 16 is greater

13



at the other end, and cover film13 is applied to the surfaces of bgﬁ[ﬁ
film210, ground wring 11 and signal wirings 12, whereby one 201 ol

t hrough- hol e of cover film 13 overlies each conductor part 61 of ground
wiring 11 and a cl osed-end opening 14 is fornmed by that through-hole and
ground wiring 11. Thus, the surface of conductor part 61 of ground wring
11 is exposed at the bottomof this opening 14. 25 The size of the

t hrough-hol e form ng window 16 is greater 13 27 JAN 2005 than the wi dth and

the | englah ©fhe iR HH aAACHHE dieigtth bEItHdArcpAELBtabRANngO2OrmEAal f4k taf
ground wiring 11 and signal wirings 12. Wen cover film13 is applied, a

cl osedyand whpdon 46 da% LRUSHEQRARG P ¢ e Akl Q!i!gﬁa'i%fr% Ea‘ig.eﬂﬁ af
ground wiring 11 and signal“wirings 5 1%, termnal parts 623, 62b, 62a, 64b
| ocat ed_at tgﬁmb%_tom of . t_hr ughaho %md thelgui;age of _base .fil m 10.

h |
I g 1 ‘?1 ful ¢
As a r&%UTT, "a W r.ln% Yeara oﬁlyC a rs obtal ﬁlé‘go‘érorrprl Si ngusbaggmﬁﬂ 10,
ground \w rirr11 11, si gnal W ] n%id 12, cover, film 1?i, o%eni, n’[q 14 exgosi ng
the suff'EcEPbPUSYRbRLE &t FAFR G grBuRg wWhring o2ty $t9tRe BLELBMA® and
w ndows 16 exposing the surfaces of termnal parts 62a, 62b, 64a, 64b and
t heSsurllacECEPLIBALLIF T oHF -af 2Pheb4Bot t BNl oS @bt theFPGLtP(UPE Ehg. 3
is a plan view showing this state, Fig. 5 is a partial enlarged view of
Wi ri ng themughbbeyegandamiterisyrfacedpti bagesddtlimonst - 15 vi ew taken al ong
A-Aline in Fig. 5. The diameter of opening 14 here is smaller than the
wi dt h As a result, a wiring board body 8a is obtained comprising
base £ilm 10, ground wiring 11, signal wirings 12, cover Eilm 13,
opening 14 exposing the surface of conductor part 61 of ground wiring
10 11 at the bottom, and windows 16 exposing the surfaces of terminal
parts 62a, 62b, 64a, 64b and the surface of base film 10 at the
bottom, as shown in 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 pierced at the location of the

20 bottom of opening 14 to form a through-hole 15 having a diameter
smaller than that of opening 14 in ground wiring 11 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

14



~of conductor part 61 of ground wiring 11 so that the surface of base, fi
i

.10 is not exposed. Then, wiring board body 8a 1is pierced at the |l

of the 20 bottom of opening 14 to forma through-hole 15 having a di aneter
smal l er than that of opening 14 in ground wiring 11 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 dianeter of about 3 nm and
concentric with opening 14 is here forned, so that 25 the outer periphery

of throughahel ehdbefsrénstdecthe-adge 06 openvagtid 2néidANZR0G ikt 1and
t herefore, through-hole 15 is |ocated inside opening 14. As through-hole

15 is smal |l er pisham Qpeming 134 12nd & hpighs holiga 1% sn i 9gai gdshasi de openi ng
14, a section of conductor part 61 of ground wiring 11 and a section of

base f 'ér'i'} gﬁiﬁo?éﬂ%sfg lo‘%fagtec} bﬁsﬁ.agg{})é‘ﬂf %era?%gg?li ofnaggé:%frlductor

t hr ough-hol e 15 and ‘the surface of conductor parf 6 ground wring 11 in

an ar g, ¢t 1aspenging,q 19 4 4 Ller ence. et yeon. 1 he diqeber. of Lhr.qugh

-hole I anmet er openi ng iI's” exposed at peri phery of the

opepi n t hr ough-.hol e 15 on .t he_side round. Wi ri 11. .10 Twq shield
PR et MO 8 g GRS CA eS8 b RHINOR Ao b PR E0p e i3 Cor
the like havhp a thickness ?f 20-4 ~Lm onpe called first shield film18
and t he® bt ‘g%‘f‘?l’e&as“é'cc?r%rdo sBFEFRST YR8, L ard frefdcéd CRAd SRS 1ai%d
second shield films 18, 19 are agplied on the _surface of cover film 13 and
the redr® dt§ &0 IR TICHREE VA MELE, 94 BEBEET| 98I T AT RABAMAET h° B HHEr)

nd Fig-.
a diameter of opening 14 is exposed at the periphery of the opening

of through-hole 15 on the side of ground wiring 11.

10 Two shield films comprising a conductive adhesive applied
on a rolled copper foil or the like having a thickness of 20-40
pm, one called first shield film 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

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

The length of first and second shield films 18, 19 in the
direction along groundwiring 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 shieid

20 films 1B, 19 are kept out of contact with terminal parts 62a, 62b,
6da, 64b.

First and second shield films 18, 1% are applied and then
the area of first shield film 18 overlying through-hole 15 is
préssed.

25 As the diameter of through-hole 15 is much greater than the
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The length of first and second shield filns 18, 19 in the directiﬁg 9¥ﬁmﬁi
ground wiring 11 and signal wirings 12 is here equal to or less than a
of cover film 13, so that termnal parts 62a, 62b, 664 a, 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

overlying. through-hole 15 is ?ressed. 25 As the dianmeter of_ through-hole
15 1 s TIEHHREER t* { AREL RbLms 10, 70 ARE 2BEAM A RAES SOBPEBASO Y A it
cover film 13 and copper foil, first shield film18 is pushed into

t hr ougteiniet d £3 1an d Satip drushad isgeoklrovtahehdleilmand agheredrearseniard ace
of base film 10 when it is pressed, whereby first and second shield filns
18, 19 shizll €dflm L2latytbe cmmestefate cabhset fickm 10hered iitsis shveadskd,i | m
18 is pushed into through-hole 15, first shield film18 is also adhered to

the surdftaceet®f €£ORSHICARE sPabha6dnoé1dr elunfsW1Bi, Ng9lirexpased ralcd1ne,
peri phery of the opening of through-hole 15, whereby it is electrically

congectesh Ao~ Houpg dQcMi 51REr11, with the result that second shield film
19 is connected to ground wring 11 via first shield film18. After first

d d ' I . . | rd 1
cut into moadtBehs ey pRighd Bilat BROTY BpetPa SrRACEntehetane E

resent_j nventi on. . .
P first shlen.l_d 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 wvia 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
1 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 £ilm
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 film 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 £ilms 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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15 As first and second shield filns 18, 19, ground wiring 11 and signal
wirings 12 consist of a thin copper foil 9 and base film 10 and cq@jenaf ppm
13 consist of a thinresin film they are all flexible. Thus, this wiring
board 1 and wiring boards 2 - 6 of various exanples of the present

i nvention described below are flexible. 20 Base film 10 and cover film 13

of wiring boards 1-6 of the present invention have an equal w dth because
nodules 7 arranged in a matrix are cut and separated from each other.

First amdsseclnsheshield filns 18, 19 al so have an equal w dth. Thus,

signal wirings 12 and ground wiring 11 are sandw ched between first and

second 25 shi gkduhidl ¥8.ri8g 19 eM&Ns Ve Writ1@gHOrS Asanl b Ak Sena aited
from16 2 7 JAN 2005 a stock sheet. Ground wiring 11 and signal wrings 12

can be X&ﬁﬁf‘él: o) C e d - jtion
bet ween":lﬂg?e t em@% bseﬁ%:%uéaéjvr\;f ri ng%%garg élc?g %ég%gﬁ%% e%f;}eo%‘%]%ergg)\% ce

by conr}(laé:[;t]i ng termnal part 62a, 64a at one end to one circuit and
term nal part 62b, 64b at the other end to another electronic circuit to
el ectrically conpect hoth electronic circuits. During then, term nal part

63 3f signal WPFPNG Y2riQ%&efed dd isi@sed Froal GlEC eV e aby

electronic circuit and used for signal transmssion while termnal part 61
of grouFRPREFEHY 11eFr8inahnparedoiae fAa gtoane eednitAalnef ailfeudtec@ndnic

circuit and placed at ground potential.
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/O0 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
noises entering signal wirings 12.

If necessary, durability can be improved by applying
protective f£ilms 51, 52 consisting of a resin film or the like on
the surfaces of first and second shield £ilms 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 £ilms 18, 19 and having
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As a result, first and second shield filnms 18, 19 are placed 15 at ground
potential to serve as a shield against el ectromagnetic noises entering
signal wirings 12. |If necessary, durability can be inproved by appl ¥iJaN 2005
protective filns 51, 52 consisting of a resin filmor the like on the
surfaces of first and second shield filnms 18, 19 except termnal 20 parts
62a, 62b, 64a, 64b. Protective filns 51, 52 can be applied before or after
wiring board | is cut and separated. In the case_where they are applied

af ter s¥p&IgE BROIPELLRT il £Arsit 208 Spsenhshiatingl protidot L outivdand 51,
52 having a wdth 25 larger than that of first and second shield filns 18,
19 and Pavihg W¥dPh7dipecR008 &n dge projjecttiiog BBamId4.r sthiagid eyt
shield filns 18, 19 outward in the width direction to form projection 53,
54, whithrpt ershisedondsshapddsecond 58 el d firidnmeoh@ngl 9n t & 0Md L 08GO Gvi tH O
contact with any other lines in electronic devices. 5 The wdth and | ength

of wiri boaigl 11 dessr i Red1 aBe¥8niBY deVdkks .and as a practical exanpl e,
the length in the direction along ground wiring 11 and signal wirings 12

i s gbout 10 cagnang;hpg %Qtfen&élzau??%iéiﬁ?‘h%ﬂv%é;f’i;%e%#ﬁ% Up RAL L & Of

ground wiring 11 1s wde al ong 0 al nost In WTiIng ard

1 Qescriggd aatl?_jL Ve, Eilt rnéaé/tic%el Wx%?n (1nl y i']nnl;he rea ¢ nt ini ng. ope i ng 14
whil e tHe Fe@hiRg™ Parea 1t REGEPASor bRF Gf%?ﬁ" t1e gﬁ Wﬁ?h ‘gsaricﬂ'gq of
CondUCtgoxr'ound 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 11 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 ¢f such a wiring board

25 2 in which the same elements as those of wiring board 1 of the first

18



part 63 of signal wiring 12. What is inportant is that ground wiring 11 is
at least partially exposed at the bottom of opening 14. 15 Al though_ the
outer periphery of through-hole 15 is inside the edge of opening 4% JANJO0S
t hrough-hole 15 is located inside opening 14 in wiring board 1 of the
first exanple 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 11 is at |east
part i al¢¥arsdstre ddes ifatrd thimtdfe game Agiprease st Bncuginthexeladned.
penetrates fromthe surface to the rear surface of wiring board body 8a.
Next, a w ri nfinboantraé tatseconchetargrde 10b£t tige pf asette xanypyba tiro whiish
explained. Fig. 8 is a plan view of such a wiring board 25 2 in which the

same el€HPiigh A5010068 06 Pbihbd PR3LHelopbnihg LifStinl@izihglHIazl0T,
exanpl e are designated by the sane references and not explained. 1In

cont r asfpd i 1109 AU A5 I8 I 1St P LBl Wailh SR 1S 1S

formed 1'nside” opening 14, 1n wring boar opening 14a in cover film13

is for ve w.de.caonducto aft.__ 561 0 und. Wi rl 1 but .

e Bugte hote SreHE Sa g T ShuBSEhroRal o0 8Te HLOY S i crom Boentag ot e
cover fjlm 13,. wi de conduct or art 61 of ground wiring 11 and base film
10. Fi g2 of RS Ehreng BaLe; PeRetReter WY%&%F%-Z‘%%W“diuﬁtﬁrg. 8.
Fig. 9(a) is a sectional viewtaken along B1-Bl line 10 passing through

t hr ougiRdiot e U 5E Frennd(wiriggaliecanfoharevfedmt ARen al ong B2-B2 |ine

passi ng through opening 14a, and FIG 9(c)
Figs. 9(a})-{(c) show sectional views of wiring board 2 shown

in Fig. 8. Fig. 9(a) is a sectiocnal view taken along B -B, line

10 passing through through-hole 15a, FIG. %(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; line passing through a section
not containing opening l4a and through-hole 15a.

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 film 18.

First shield f£film 18 applied on cover £ilm 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 f£ilm 10.

Similarly towiring board 1 of the first example, first shield
film 18 applied on cover film 13 is 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

19




Is a sectional view taken along B3-B3 |ine passing through a section not
cont ai ni ng openi ng 14a and through-hole 15a. Reference 8b in Fig51791@@mD5
(c) represents a wiring board body 15 conprising base film 10, groun
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 film18 is pushed

i nto through-hole 15a and 20 connected at the bottom of through-hole 15a to

second belaird @ bifl Phikd sapPnicc@xampaase film10. Simlarly to wiring board 1
of the first exanple, first shield film 18 applied on cover film13 is

directly connecligshd® G Bsh-w1d Nt Lils aadh-wes onks skl ebdafiihm 19 appl i ed

on base film10 is 25 connected to ground wiring 11 via first “shield film
18 in w.,ri, 7 0 [ I o]

t hr oug\r‘\x{lr#c]ﬂ%% %@agg ]Téﬁ#e ?gggggé}g%@f%\Sh?ﬁ?%gfﬁgﬁﬁ%gggaﬁﬁdr @Iuép_t{ %g %irst
exanpl e _.and openi ng_14a and through-hol e 5a are apart fromeach other in
o 1 g I5BREE 2R8 K REE SR0 B IR A B8 RY i SERPOSL R ABPS Sy
partially overlap each other. Next, a wiring board of a third exanple of

t he? pr &&EnPPEIHREHETGh GhE odgh -HHEd Mo PR 1Y WS PP 1997 RpPEEEALs a
wiring board of the third exanple. In wiring board 3 of the third exanple,

the sane el efig#’s. o ¥Hobkd d1oawd i ¢y dotrird exanhbefpfsthexBRFFISENMD are

designated by the same reference and not expl ai ned.
invention is explained. Reference 3 in Filg. 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 £ilm 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 £ilm 13 is applied on the side
of base f£ilm 10 having ground wiring 11lb and signal wirings 12
and then the location detouring ground wiring 11b and signal wirings
12 , ie, the location between the narrow area of conductor part
61b of ground wiring 1llb and the adjacent signal wiring 12 is

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

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

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

25 through the wide area of conductor part 61b of ground wiring 11b

20



In wiring board 3 of the third exanple, conductor part 61b of ground
wiring lib has a wwde area and a narrow area, and opening 14b in ﬁover
film13 is |located above the wi de area, and the surface of condudt otANpZQB&
61b i s exposed at the bottom 15 In this wiring board 3, cover film13 is
applied on the side of base film 10 having ground wiring Iib and signal
wirings 12 and then the location detouring ground wiring lib and signal
wirings 12 , ie, the location between the narrow area of conductor part

61b of ngkoUhAt M LiRG dpdn g 1418, adi@cent () anala WddthibdLl i$i2f Pareged to
forma through-hole 15b penetrating cover film13 and base film 10. Figs.

11 (a) c,)s w t i o iLAg hoard, 3 Fi 10. FIG
11(a) f% b sgtt}?oﬁﬁ% Fgl\%gt aée% al g%;h % %% :&I ﬁlelq}pasfgzﬁ\éwh]?{sg hgr'gugh t he

wi de area,of c ndugt}[? artlgrllb ar JLngI Wi rln - quﬁj 6]L,ftI\JI 00% not
cont ai AP 8PERI WHC 1445 H & ?1?13) 1A s%acﬁ’o e‘\‘n? &R
l'ine paSSI ng throug}sls(o(ﬁenl ng 14b, FIG 11(c). is a sect I gnal, vi ew taken
al ong &3beznd REG o161 BRGRLPARSIGIRNERECN BN G~ &1 EINEREFSF8Ya
sectional view taken along CA-C4 line passing 5 through the narrow area of
corﬁjucttbifoﬁaht tBQb“ﬁ@FOEOﬁFGﬁnPﬁgcoﬂﬁlﬂ§@9ﬁ- ReIréE PP, PR TUVHERIBERNEN Fi gs.
11(a)-(d) represents a wring board body conprising base film 10, ground
Wi ri ngthirbughdhodegasb .wReErgente &adiooVveosf.i k(.- (Snitepigsentai Ai ng
boards 1, 2 of the first and second
wiring board body comprising base f£ilm 10, ground wiring 1lib and
signal wirings 12 and cover film 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 wiringllbat the bottom of openingl4b and second
shield £ilm 19 applied on base film 10 is connected to ground wiring
11b 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 f£lat 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 film 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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10 exanmples, first shield film 18 applied on cover film13 is directly
connected to ground wiringlibat the bottom of opening |ob and §éc@mdiih
shield film19 applied on base film 10 is connected to ground wiring |lb
via first shield film18 in wiring board 3 of this third exanple. Although
Wi ring boards of the first to third exanples 15 descri bed above are
single--sided flat cables, wring boards of the present invention also

i ncl ude doubl e-sided flat cables. Figs. 12(a) -(e) are sectional views for
i |l ustrird¥giduapsdeddd vhringadfdeenritgradgciirtace gédef #ne seasinated
included in the present invention. Referring to Fig. 12(a), ground wring
21 20 hesomgeachM aleheonbucyooopast 66ad skgnal w rings 22a having a narrow
conductor part are provided on the surface side of base film20 nade of

the sane resigtagtihat rebmbasg sf shatdQ evoExaRiregiimd 23@) I MRAFing
surface side of base film 20 are provided signal wrings 22b having a

narrom“ﬁgﬁgﬁp §r29§[t24$ngkéigyggtsggpgkeﬁﬁBthﬁEZ%%r%%cgns&E% %Hg%éﬁﬁial

side, s rings 22a and ground ring and 21 2 7 JAN 2905 in

sigpal wirings 22b on the rear surface.side_are separated rome ot her
by B oA (i Fite, TG Y P S0P ar R GEPBT ST i uE R A
havi ng _openings 24a, 24b are first applied on_the surface side and the 5
foar SETHOIL Gt B Tor 18584 YRENF AT YR he P SBBENE BOSIBH SRR i n
Fig. 12(b) while adjusting the alignnment in such a manner that openings
24a, 240raf oPoRERSE dhat héd4BupFacdogadethernr &Re SsgitrgSe aF JhourkEdW ri ng

21.
surface of ground wiring 21.

In this wiring board body 84, the surface side of ground wiring
10 21 is exposed at the bottom of opening 24a in cover film 23a on
the surface of base film 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 £ilm 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 f£ilm 20.
Then, first and second shield f£ilms 28, 29 made of a metal
foil are applied on the surfaces of cover £ilms 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(d).
25 During then, second shield film 29 on the rear surface side
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In this wiring 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 ?6
base film 20. Then, the bottom of opening 24a is pierced to form al 1 JAN 003
t hrough-hol e 25 having a dianeter snaller than that of opening 24a in
ground wiring 21 and base film 10 anong conponents of wiring 15 board body
8d, as shown in Fig. 12 (c) . In this state, openings 24a, 24b and

t hrough-hol e 25 at the bottom penetrate fromthe surface to the rear

sur f aceobfbdrs & iflin] A020s P d fiitst cardingcdhll whitdlad Fillkst 283 x9comdle of
a netal foil are applied on the surfaces of cover filns 23a, 23b, and
first 2Risbdetilins|28,28%0xee!adingred antleMeritirgcLliyScphasseddand gahed
into a hol e consisting of openings 24a, 24b and through-hole 25 so that

first shigbd. fAdm 28su3radbersdqasdighact1ikald vnCenBesbRE shPrabe $iud ace
of ground wiring 21 exposed at the bottom of opening 24a, as shown in Fig.

12(d). %E’O&%é”Eiwﬁ%ozgﬁpﬁgosEgg'cﬁrfiic'arl‘l .c%pm% Q:erdeac[%g#gc{lﬁlctf v?iéxﬁlﬁ‘n&z 27

JAN 200 ase I S pus I nto openi ng SO I rst

secand hpeld filnms 28 9 are_adhered an |Lectrically connected each
orhr. 2L ES, Befm 4" sBIBARCINPEFATE: PSY dn fea ob S R R 257 base
film20 is also electrically connected to ground wiring 5 21 to forma

shi el deti2®i PP nB°bBafd92Shavi ng signal wirings 22a, 22b on both sides.

Al t hough both first and second shield filns 28, 29 here are
Although both first and second shield films 28, 29 here are

pushed, only first shield film 28 may be pushed and connected to
ground wiring 21 and second shield f£ilm 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 f£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 & 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 is applied on the surface

25 of base £ilm 30 having ground wiring 31 and signal wirings 32 to
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pushed, only first shield film28 may be pushed and connected to ground
wiring 21 and second shield film29. 10 Protective filns 61, 62 can be
applied on first and second shield films 28, 29 of this wiring Bgaygy #ys as
shown in Fig. 12 (e) . References 73, 74 represent projections of
protective filns 61, 62 over first and second shield filnms 28, 29. In this
wring board 4, termnal parts at both ends of ground wiring 21 and signal
wirings 15 22 are exposed. Next, a wiring board of a fifth exanple of the
pr esentPTERAEHtE OR-FEN@xpParAcBctBgiehe nwi R St W riSube@Tidy ibeglpréscess.
Referring to Fig. 13(a), a copper foil is applied on base film 30 nmade of a
resi n argrmixia brpsstdptebohhngnds dHrgnogmcumdridg 9il ramd) sSilgreal iwigrimgs de
conductor part and signal wirings 32 having a narrow conductor part.

G ound 3 rdrg ekbozed whgnal cvhauBESr3gar s ccsePeselirg g RPVesat! bdtor med
by renoving the copper foil as well as individual signal wirings 32. As

shown idhdd Grd dPdreaCOVer E6L0Y38ihs applied on the surface 25 of base
film 30 having ground wiring 31 and signal wirings 32 to 23 2 7 JAN 2005

oregare & W hgg oL BOOY e o LS £ B9, BRA L RORY B cLer

parfs at both enag of ground W1 ng gha re ex.E)1 | ed
whi | e gonduct or rts _connecti term nal s at_bot ends are _covered with
cover M99 %50%" 8ok SRR v 1 e SRR AR BTG A4 a0 Hoth “Aded of
WING D02 bory B Fe pioied Atk odat S Yo nthin kg & stabk of around
Wi ring
wiring 31 and cover film 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 £ilm 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 £ilm 37 grows on the face containing the cut section of ground wiring
31, whexrebymetal £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 film 30 and either one or

25 both of first and second shield films 38, 39 overlying hole 35 is
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board body Be is pierced at a |ocation containing a stack of ground mﬁring
31 and cover film33 to forma hole 35 having a dianeter snaller_than

wi dth of ground wiring 31 , as shown in Fig. 13 (d) . 10 This hol & ﬂﬁzm
penetrates resist filnms 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 catalyst such as carbon particles dispersed therein
to renove resist films 34a, 34b, and then it is imersed 15 in a copper

pl at i nPERFRG I PuHad clé‘pﬁaférhcglrfb\ﬁ5 o WhEFRENh AdiT s T iandu segoag ishileflgbe of
hol e 35. Reference 37 in Fig. 13(e) represents a netal filmconsisting of
copper rlown 3@ BReararmwihemxed e elentirakcafldyecohnhoked3to eldwh outhesect i on
of ground wiring 31 is exposed on the inner circunferential face of hole
35 and geetstowd® fhlm g7 psopy.on the face containing the cut section of
ground wiring 31, whereby netal film37 is electrically connected to

ground wiri ngnlf:i}lnérh%fl f' E%Es%ngnﬁe%%E@nﬁh's?x':.‘élfd | #¥8; 38, 3839 A 6.applied on
t he surfaces of cover 3 and base film 30 and elther one or 25 both of

Liggge ‘%%?% dyl |Ea% #£§@3§?m%ere%gr%¥#g gen n ﬁpglé i@?k%£D§8
39 are %:H]ered ang_‘ d'f%c”' cagill @0%1 Ectsg to eacheotetl Sc Slh%&
13(f) . A taf@ 18dCohd Thi 81 1S FFITHR %% P ed to
nmet al f|In137 at the surface of opening of hole 35
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 inwiring 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 greound 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. Groundwirings 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. l4(a)-(f), copper foil 9 is first applied

25 on base f£ilm 40 as described in the examples above (Fig. 1l4{a)),
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and the pushed first shield film38 is connected to netal film37 on the

i nner circunferential face of hole 35 to give a shielded wring bpanf 765
As shown in Fig. 13 (g) , protective filnms 71, 72 can also be 10 applied
on the surfaces of wiring board 5 of this fifth exanple. Insulating
protective filnms 71, 72 can also be provided with projections 83, 84.

Al t hough hol es 35, 15, 25 are forned inside ground wirings 31, 11, 21 in
wiring board 5 of this fifth exanple and wiring boards 15 1-4 in the first

to fourth exanple, holes,. 35 25 e forned,. to,partially t, out

gr ound?® r??\%%r@%li?oﬁﬁ,gz{t? %?%E?ﬁ??@vﬁ%e FT TGS Boar d 21iBofLBt %éL 'o&r (hb}l
exanple, wiring board 5 of the fifth exanple and wiring boards 1-3 of the
first represerll asounst wdrigpgpad sHEgNHgYirangsohauingetht GAYMe® - Hdth 20
sides of base films 30, 10. Ground wirings 11, 11b, 31 nmay be provided on
bot h spdeshowexin Bigsocedsé aod ﬁ‘aﬁ%?%‘é?grﬁﬁggéoﬁﬁ’??né7board of a sixth
exanpl e of the present invention is explained. Referring to Figs. 14 (a) -
(f) , copper Afdielr atsefning, applwiete pa5storf basenfli iy Yoy 43 Hesdremeedi n

t he exanpl es above (Fig. 14(a)), 25 2 7 JAN 2005 and copper foil 9 is

patd er ggdroRef €renc@sgi-ho ¥ 43 dHegen 14 Blig.r egresentThgrsodmd owigti 1lge bad
signal wirings having the sane pattern as shown in Figs. 2-4 and separated
by grOggeﬁeﬁ&ré%&@rgeahharnwgngt he whdepRaet £F@imguound wiring 41 is

pi erce
In this state, a copper plating f£ilm 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 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
éround and signal.wirings 41,42 and base film 40 exposed
between them (Eig. 14 (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 films 48, 49 having a conductive adhesive 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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5 to forma through-hole 45 shown in Fig. 14(c). This through-hol 3&2%5
penetrates ground wiring 41 and base film40. In this state, a cogké
plating film47 is grown on the surfaces and sides of ground wiring 41 and
signal wirings 42, as shown in Fig. 14(d). 10 Then, cover film 43 nade of
the sanme resin filmas used in Exanples 1-5 described above and having a
w ndow for exposing termnal parts of ground and signal wirings 41, 42 and
an opening 44 having a dianeter equal to or greater than that of through-
hol e 45thsopghpheéd dhdfarisgnehield fhdm oHdsi agnrachedrid esppsrimkatighg hol e
45, and cover film43 is applied on the surfaces of ground and signal

Wi ri ngsldged24andtbaesasti am 4@nexpeiedumfetrseari dlhefadd-icf tH{®)gh-Hald hi s
state, opening 44 and through-hole 45 penetrate from the surface to the
rear sugbage M tMd igid-faas bedbudla waRdnkyi ust 1802884 secemd sbiebd £ ns
48, 49 having a conductive adhesive layer are applied on both sides of

W ring pgapdnQody 8f and first shield film48 is pushed into a hole forned
of openi hg 44 and through hole 45 to give a mnrlng board 6 of the present

i nvention. COPREN Al At yer 444 LS for e cut sect 5 of
groghd mnrlng gxggée fa@%e4?nne9 %l?guﬁf%ren aflijac‘gél '%
2005 t hr ough- hoI first shield filma48 . is connected to co Iatlng
ayer A7ORATLREREE At FBE BOT ORI SHECHI S o hY’BEﬁﬁbHo‘Fg Lt ot

the surface of ground wiring 41 |ocated at the bottom of
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 fromeach 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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opening 44. 5 First shield film48 and second shield film 49 are.€QQ@ﬂﬁy
to each other at the bottom of through-hole 45, whereby both firls 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 filns 48.
49. 10 Copper plating layer 47 may be replaced by a plating layer of a
desired netal such as gold, platinumand solder. Wring boards 1-6

descri bed above are flexible flat cables that can be freely folded within
t he br cEHPYRTRI Mt APRLLGABERIZYnetal foil is used in the shield filmin the
15 foregoi ng exanples, the present invention is not limted thereto but
any conduct i vHahulfes tognnge preedsskisneahi bessanpl iibied ibecadse ta stdpdet |
either, so far as they are conductive. For exanple, alum niumcan be used.
Al t houghi 1hea t ogegahagpexanplias cahabe taswiki pgobaaeds ath ea2d Wideh o
plurality of lines are insulated fromeach other, the present invention
also incipdes flexible wring boards in which some Iines are connected to
each other and wiring boards conprising a wiring board of the present

i nvention bonded to another wiring board. 27 Il AS Ms | 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 |ines.
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28 2 7 JAN 2005 WHAT IS CLAIMED I'S: 1. Awring board conprising a wiring

board body having a base film a plurality of netal lines provided on the
base film and a cover film provided on a side of the base filn1hadﬂnémtﬂ&
5 netal lines, and a first shield filmand a second shield film provi ded

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 |ines so that the first shield film
is 10 ¥BARSY SEAIMER S :netal |ine exposed under the opening, the wiring

board body has a through-hol e penetrating at |east the Qgse film and the

cover film so Xha WHelRg rRPakdCLBRBH Z%| & W FHPIsLRFE

RBARREBU Y 0? each

ot her via the through-hole, the through-hole al so enetrates the n?if#

[ine i
t hr oug
wher ei

| east one ground wiring wider than the signal wirings at |east at a_center

nbagdi thildm.t @ ttHamlidry 191 miehit thiees BeReided pn gnlget hase
h-hol e and the opening at |east partially overlap each other

n aride anscate i friddn qormirided omlarside ohfthe gease wf i1 RgRavand &he

ar ea5 of meft@lbhsre$i lamdand itiss Ppeed A ils PrbaiseaprEDshbeleé fiHen gravihded

W ring

t er m nalorpar sidenndéctee woréachbeaddobotiffehanangobheorduerof 1par 8nanehqi der
he narrow conductor part. 2. The wiring board of claim1l wherein the

t han t
t hr oug

, Wherein the signal wirings have a narrow conductor part and a

hdmplesiite 2esnatdsgpedthinelhe openi ng and the through-hole is

provi ded inside

10

15

20

25

wherein the cover filmhas anopening formed at a predetermined
location above the metal lines so that the first shield film is
connected to the metal line exposed under the opening, 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 via the through-hole, the through-hole also
penetrates the metal line in addition to the cover film and the
base film, and the through-hole and the opening at least partially
overlap each other,

wherein the metal lines comprise a plurality of signal wirings
and at least one ground wiring wider than the signal wirings at
least at a center area of the base film and the opening is provided
above the ground wiring, 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.

2. The wiring board of claim 1 wherein the through-hole is
smaller than the opening and the through-hole is provided inside

the opening.
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the opening. 29 2 7 JAN 7005 3, The wiring board of claim 1l wherein the
ground wiring has a w de conductor part and a termnal part connected to
each end of the w de conductor part and narrower than the w de OME D6
part. 5 4. The wiring board of claiml wherein the ground wiring has a

wi de conductor part and a term nal part connected to each end of the w de
conductor part and narrower than the w de conductor part, and the term nal
part of the signal wirin he

s and term nal .10 t .0 r QU i i g
have approxi mat-ef" etﬂérégﬁeb%" (£ giaf‘ﬁ“e?wwrr”ﬁég;l $ata % %&Qim&;ﬂn?gn }éérl%i n
t he through-hole penetrates the w de conductor part of th o) Ltk Ng.
15 6. A@mﬂﬂﬂﬁgcﬁﬁgﬁﬁtaﬁnﬁ%%ﬁrﬁTQ1§MH%§ﬂ§ ﬁ?ﬁé&ﬁ??ﬁﬁ%%ﬁgagéagggh¥%§%1 a
plurality of metal |ines provided oqﬁ%he base filn1aq: a _cover fé&$aor
provi de@ifohhg wide GONRERIETHY AFAIHT HRF Tt 1T ndsde ang A F 75t
shield filmand a second shield filmprovided on a side of the wiring
board bpéd¥thavi ng the cover filmand the 20 opposite side, respectively,
wherein the cover filmhas an opening forned at a predeterm ned | ocation
above the netal lines so that the first shield filmis connected to the
metal |ine exposed under the opening, the wiring, board body. has a
t hr ough- hol e gen@heawiimgngt bpeadtof vd iasd YheredD Hie FIRTEDb VL 18 RS and

ei ther one or both of the first and second
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

10 part of the ground wiring have approximately the same width.

5. The wiring board of claim 3 wherein the through-hole

penetrates the wide conductor part of the ground wiring.

15 6. A wiring board comprising a wiring board body having a base
film, a plurality of metal lines provided on the base film 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 film and the

20 opposite side, respectively,

wherein the cover filmhas an opening formed at a predetermined
location above the metal lines so that the first shield film is
connected to the metal line exposed under the opening, the wiring
board body has a through-hole penetrating at least the base film

25 and the cover film, and either one or both of the first and second
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30 2 7 JAN 2005 shield filnms are pushed into the through-hole so that the
first and second shield filnms are connected to each other. 7. The wiring
board of claim®6 wherein the through-hole also 5 penetrates the}nepglfg ne
in addition to the cover filmand the base film 8. The w ring board of
claim7 wherein the through-hole and the opening at |east partially
overlap each other. 10 9. The wiring board of claim8 wherein the

t hrough-hole is _smaller than the opening.and th hrough-hol e_i s provi ded
i nsi de strelépdailng. ars roshere 1R ﬁ&ebgg’F&u@}"g’P;Liems ej 'ﬁh?h 1Tt al
lines are provided on both sides of the base film 1:L. The wiring board
of cl ai mrg wesosich e bt lng moe mpredeEd £ IR i TYSF - signal Wi ri ngs
and at | east one ground wiring wider 20 than the signal wirings at |east at
the center area and the opening is provided above the ground wring. 12.
The wiring board of claim11l wherein the signal wirings.  have a narrow
conduct or par 7 -afileawiving redaphict cdanact ediaxs dnshe25hERYSH PPRE #aFP ow
conductor part and w der than the narrow conductor part. 31 2 7 JAN 2005
13. The pairreitng teearchefmetizal M e wheraddi t hen groure weyag film and the

base film.

8. The wiring board of claim 7 wherein the through-hole and

the opening at least partially overlap each other.

10
9. The wiring board of claim 8 wherein the through-hole is
smaller than the opening and the through-hole is provided inside
the opening.
15 10. The wiring board of claim 6 wherein the metal lines are

provided on both sides of the base film.

11. The wiring board of claim 6 wherein the metal lines comprise
a plurality of signal wirings and at least one ground wiring wider
20 than the signal wirings at least at the center area and the opening

is provided above the ground wiring.

12. The wiring board of claim 11 wherein the signal wirings
have a narrow conductor part and a terminal part connected to each
25 end of the narrow conductor part and wider than the narrow conductor

part.
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has a wi de conductor part and a termnal part connected to each end of the
wi de conductor part and narrower than the wi de conductor part. 5 @ﬂJAWHQS
wiring board of claim12 wherein the ground wiring has a w de conductor
part and a term nal part connected to each end of the w de conductor part
and narrower than the w de conductor part, and the termnal part of the
signal wirings and the termnal 10 part of the ground w ring have
approximately the sane width. 15 The wiring bqgard of claim13 erein th
t hr ough- hol e{3peﬁ@ﬁr Mg "o b THe %‘%r@tﬁ:’t%rl%pé’fq’ﬁe%?”f htghpgr ﬁ%‘dné\ﬁllﬁbr.lg 15
16. Awring board conprising a wiring board body havugg a ba$e filnéha
pl ural i bpSoR WEOR ANKRELHToWREdEd BH thed DAEE T 1FAT AP ACover FFIFR
provi ded on a side of the base filmhaving the netal lines, and a fjrst
shi el d £rdnehdhe wédendoBAPELATIRPA TP\ BedTCHRT 33 d N YVERE GPPFIGtBbar d
body having the cover filmand the 20 opposite side, respectively, wherein
the wiripagtboard body has a through-hole provided at a predeterm ned

e

| ocation on the netal |lines and penetrating the base film the cover film
and $he netal line, a netal filmis formed on an inner circunferential
face of the through-hole and connected to the netal |ine exposed on the

i nner 25 ci r Adnf Shentiiatirfeadeoard the ¢lrbughe Hethere bndtbet GEPUBAeYSF 1Bt h
of the first and second shield filns are pushed into the through-hole 32 2
7 JAN 2025 so wikit ddrelfdtoet mad sevbnal seirelnil i past arencenheet 866 €8CBach

end of the wide conductor part and narrower than the wide conductor
part, and the terminal part of the signal wirings and the terminal

10 part of the ground wiring have approximately the same width.

15. The wiring board of claim 13 wherein the through-hole

penetrates the wide conductor part of the ground wiring.

15 16. A wiring board comprising a wiring board body having a
base film, a plurality of metal lines provided on the base film
and a cover film provided on a side of the base film having the
metal lines, anda first shield filmand a second shield filmprovided
on a side of the wiring board body having the cover film and the

20 opposite side, respectively, wherein the wiring board body has a
through-hole provided at a predetermined location on the metal lines
and penetrating the base film, the cover film and the metal line,
a metal film is formed on an inner circumferential face of the
through-hole and connected to the metal line exposed on the inner

25 circumferential face of the through-hole, and either one or both

of the first and second shield films are pushed into the through-hole
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o_ther and at | east one shield filmis connected to the metal film 17. The
Wi ring board of claim 16 wherein the netal lines are 5 provided of7bNe005
sides of the base film 33

so that the first and second shield films are connected to each

other and at least cone shield film is connected to the metal film.

17. The wiring board of claim 16 wherein the metal lines are

5 provided on both sides of the base film.

33




