3 0 MAR 2005 W RI NG BOARDS AND PROCESSES FOR MANUFACTURI NG W RI NG BOARDS 5
FIELD OF THE | NVENTI ON The present invention relates to the field pf whbaips
cables, particularly to the field of flat cabl es shielded agai nst

el ectromagneti c waves. 10 PRIOR ART Fl at cables consisting of a plurality of
parallel wirings have been wdely used. Reference 101 in Fig. 13 represents
a conventional flat cable conprising a plurality of wirings 112

| ongitudinally arranged in 15 parallel on an elongate base film 111. Ten
wirings 112 are shown in this figure. A cover film113 is applied on
wirings 112 except for both end§9%¥N9w??%@%5112, so that the part of each
wring 112 covered wth cover film 113 fornms a signal nenber 122 and the
parts at both 20 ends of the nenber néfbcovered with cover film 113 form
termnal nenbers 121. In order to electrically connect electric circuits
using this flat cHdecEddHs ek MARTFRETDRING MIRINGNEROERDIS of flat cable 101
is connected to one electric circuit and term nal nenber 121 at 25 the
other end is connected to the other electric circuit. 1 3 0 MAR 1005

5 FIELD OF THE INVENTION
The present invention relates to the field of flat cables,
particularly to the field of flat cableg shielded against

electromagnetic waves.

10 PRIOR ART

Flat cables consisting of a plurality of parallel wirings
have been widely used.

Reference 101 in Fig. 13 represents a conventional flat cable
comprising a plurality of wirings 112 longitudinally arranged in

15 parallel on an elongate base f£ilm 111. Ten wirings 112 are shown
in thig figure.

A cover film 113 is applied on wirings 112 except for both
ends of wirings 112, so that the part of each wiring 112 covered
with cover £ilm 113 forms a signal member 122 and the parts at both

20 ends of the member not covered with cover film 113 form terminal
members 121.

In order toelectrically connect electriccircuits using this
flat cable 101, terminal member 121 at cne end of flat cable 101
is connected to one electric circuit and terminal member 121 at

25 the other end is connected to the other electric circuict.



Each wiring 112 consists of a copper foil having a thickness of several
tens of mcroneters, and the wiring 112, base film 111 and cover f||&m1mmzmm
are flexible so that flat cable 101 can be folded to connect electric
circuits. 5 Flat cable 101 as descri bed above has been used in various
devices in recent years, which raised the problemthat flat cable 101 picks
up noises. If flat cable 101 were wholly covered with a netal foil, the
metal foil could serve as an electronagnetic shield but involve 10 a
conpl ex operation for, groundi ng the ne foil. The present invention was
made to over cHpgl t‘ﬁer‘? g‘ é§tsof’ t%&oﬁ’lpeﬁrfﬁrltl %%de‘é%c?rltﬁéﬁkﬁﬁﬁ\?e with
t he purpose of providin a technlque for easily and reliably acconplishing
t he gr cUndiavgradpdeats 6f MACEOpedeess RBE preparT hgd al W r iBfF vddrle witth a
shield 15 film SUVMMARY OF THE I NVENTION In order to solve the above

probl ersnd theepr €stntllihveert Eorxiplevidehaa Wi aknmpibband lcoaprisitngdadbase
film a plurality of wiring 20 nenbers provided on the base filmand bonded

to the haserdidm &1 covercfibprpievi ded on the wiring nenbers, an opening
formed in the cover filmto expose the surface of a specific wiring menber

of the wiri ngFE‘EHb%ﬁlQUioﬂ%s%ﬂ@@é?ﬂ%@@ SH§aaess Hedhe Qhen W'a'%'lBQs
menbers, and a shle d filmwapped to cover both of the side of 25 the base

filmand the side qf. dhe caver Gilim, whecehn hbe, shisld 23 ¢ MR 2008

101 pnicks up noises.

If £lat cable 101l were wholly covered with a metal foil, the
metal foil could serve as an electromagnetic shield but involwve

10 a complex operation for grounding the metal foil.

The present invention was made to overcome the disadvantages
of the prior art as described above with the purpose of providing
a technigue for easily and reliably accomplishing the grounding
operation in a process for preparing a wiring board with a shield

15 film.

SUMMARY OF THE INVENTION
In order to solve the above problems, the present invention
provides a wiring board comprising a base film, a plurality of wiring
20 members provided on the base film and bonded to the base film, a
cover film provided on the wiring members, an opening formed in
the cover film to expose the surface of a specific wiring member
of the wiring members but not expose the surfaces of the other wiring
members, and a shield film wrapped to cover both of the side of

25 the base film and the side of the cover film, wherein the shield



filmis connected to the specific wiring nenber at the bottomof the
opening. A wring board of the present invention is characterized in j{haR 2005
the specific wiring nmenber of the wiring nenbers is wider than 5 the other
Wi ring nmenbers. Awring board of the present invention is characterized in
that a term nal nmenber is connected at each end of the each wiring nenber
and at least a part of the term nal nenber is exposed from the cover film
so that the shield filmdoes not come into contact 10 with the exposed part
of the termpal nenber. A wiring board of the present invention is

char act BF12etf | FPPRHaES¢ hEC sHi 2l %Peffiliﬁﬁ‘bdﬁp’:rllnsges'“eé“breerslarjf P o E¥hddct or

| ayer provided on the resin filmand a conductive adhesive | ayer provided
on the Seferenrdrdthe conductor |ayer and the conductive adhesive 15 |ayer
is in close contact with the surface of the cover filmand the surface of
the base fil M Aipiogessarfdro g ackaenngiavant iog boarhc wifc tehel prédsent

i nvention conprises patterning a netal layer on a base filmin a

pr edet et Rk beths kape itfQ of 9L AL agphamed 4 byf ofi e e8] n Pkinb@s,s P& ovi dhNEHAG a
cover film having an opening on the netal wirings in such a manner that the

operi ng-Q¥esthes @isPRS himpaBtal wiring of the metal wirings, and w apping
a shield filmfromthe side of the base film to the side of the cover film

A process [ or oyl AGLLLLPG J Witd BO-RALT, 0f o DEo T SoeN. - 25 AN 101

conpri ses providing ur al of W ring sets consi st

that a terminal member is connected at szach end of the each wiring

member and at least a part of the terminal member is exposed from

the cover film so that the shield film does not come into contact
10 with the expcocsed part of the terminal member.

A wiring board of the present invention isg characterized in
that the shield film comprises a resin film, a conductor layer
provided on the resin film and a conductive adhesive laver provided
on the surface of the conductor layer and the conductive adhesive

15 layer is in close contact with the surface of the cover film and
the surface of the base film.

A process for manufacturing a wiring board of the present
invention comprises patterning a metal layer on a base film in a
predetermined shape to form a plurality of metal wirings, providing

20 a cover film having an opening on the metal wirings in such a manner
that the opening overlies a specific metal wiring of the metal
wirings, and wrapping a shield film from the side of the base film
to the side of the cover film.

A process for manufacturing a wiring board of the present

25 invention comprises providing a plurality of wiring sets consisting



3 0 MAR 2005 of the metal wirings on a predeterm ned region of the base

film formng the opening in the nunber equal to or greater than the ﬁuﬂﬂf{
of the wiring sets in the cover filmin such a nmanner that at | east drie 003
opening overlies the each wiring set, providing the cover film5 on the

metal wirings and then cutting the base filmand the cover filmto separate
the wring sets. According to the present invention as defined above, a
specific wiring nenber and a shield filmare electrically connected at the
bottom of an opening jn, a cover filmand the shield film10 is wapped from

the si ol of % HeE Vet FH1HF tP the STV bRE °F i1 m " hh &8sy &iH@ shiel d
filmcan be placed at ground potential on not only the side of the cover
film bufoanses tthe spgalpf ithénepayeb ¢y il akath ovi F T vyt e han Ebagivstberof a
netal |ayer patterned in 15 a predeterm ned pattern and a specific wiring
menber ¢§5 tPat wenrried sedsbenwvildercavean ftihe ot herciwiar nagneenbeas. a tThereftor e,
the specific wring nmenber is exposed at the bottom of the opening even if
the opefd i drEide; iovex lliadgehei ageherit SnPesid,i onedidand the apent g 1ncan be
easily aligned with the specific wiring nmenber. 20 The part of the term nal

menier &xpasedd DM NG Loy end idhen carrecednkone86n: £04 Hia aach c¥vd g
menber is electrically exposed wthout contact with the shield film

mherebyfirﬁcﬁgrggggkaggnpﬁ%-wgg@?ﬁesg%%iIy connected to a connector of

anot her e roni clircul e shield filmconprises a resin film a

n rol r . X . .
conduct o aygccordlng to the present invention as defined above, a

specific wiring member and a shield filmare electrically connected
at the bottom of an opening in a cover film and the shield film

10 is wrapped from the side of the cover film to the side of the base
film, whereby the shield film can be placed at ground potential
on not only the side of the cover f£ilm but alsoc the side of the
base film.

Each wiring member consists of a metal layer patterned in

15 a predetermined pattern and a specific wiring member 1s patterned
to be wider than the other wiring members. Therefore, the specific
wiring member is exposed at the bottom of the opening even if the
cpening made in a large diamefter is positioned, and the opening
can be easgily aligned with the specific wiring member.

20 The part of the terminal member exposed from the cover film
connected to each end of each wiring member is electrically exposed
without contact with the shield film, whereby the terminal member
can be easily connected to a connector of another electronic
circuit.

25 The shield film comprises a resin film, a conductor laver



4 3 0 MAR 2005 and a conductive adhesive |ayer stacked in the Ordera[iMARZMS
mentioned and is wapped in such a manner that the conductive adhesiv

|l ayer is in close contact with the cover filmand the base film mhereby
the shield filmcan be bonded to the surfaces of the cover film5 and the
base fil mw thout applying an adhesive on the surfaces of the cover film
and the base filmor the surface of the shield film In the state where the
shield filmis wapped, the resin filmis |ocated on the outside of the

iri b d t t th duct . wh
thor { b s Bt P e b et 1 i SRR R T e P e RERkaa T S8 ['on

cones into contact wth another electronic conponent. BRI EF DESCRIPTICN OF
THE DRAW NE3PPEE 1R(8YCle} RINRELE L orfdle FoaW s v PG@FF&WEnéaﬁﬁé f-5r st
15 hal f of the manufacturing process of a wiring board according to one
enbodi rientclofs & eorpraesenti thvidm i onverl G 1e(4)d (theibage seetnonahevibw for
illustrating the remaining half of the manufacturing process of a wring
board tdocordiaigl tiol lonecantodimendedfte hehpreseficeénvent toa. c@0=Fl G118 is a
pl an view corresponding to FIG 1(c). FIG 4 is a plan view correspondi ng

to Kl Gard{ fthe EhGe Bilf ancesl:arges: Pl ap ah ewry respendhrgstie thkes d€cC) .
FIG 6 is an enlarged plan view corresponding to FIG 2(f). FIG 7 is an

en'argQ@mPk%Qe%‘9%&&@56@3@&99%@% EOLRIG 20k r2RcEl & &id $naniankanged plan
vi ew corresponding to FIG

In the state where the shield film is wrapped, the resin film
is located on the outside of the wiring board and the resin film
protects the conductor layer, whereby no short circuit occurs even

10 if the wiring board of the present invention comes into contact

with another electronic component.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1{a)-(e) is a sectional view for illustrating the first
15 half of the manufacturing process of a wiring board according to
one embodiment of the present invention.

FIG. 2(f)-(i) is a sectional view for illustrating the
remaining half of the manufacturing process of a wiring board
according to one embodiment of the present invention.

20 FIG. 3 is a plan view corresponding to FIG. 1(c).

FIG. 4 is a plan view corresponding to FIG. 2(f).

FIG. 5 is an enlarged plan view corresponding to FIG. 1(c).

FIG. 6 is an enlarged plan view corresponding to FIG. 2{f).

FIG. 7 is an enlarged plan view corresponding to FIG. 2{g).

25 FIG. 8 is an enlarged plan view corresponding to FIG. 2({h).



53 UMR 2005 FIG 9 is an enlarged plan view corresponding to Flcigﬁg{p.ﬂ%
FIG 10 is a diagramfor illustrating a cover filmused in a wring § é
of the present invention. FIG 11 is a sectional view for illustrating a
shield film 5 used in a wiring board of the present invention. FIG 12 is a
sectional view for illustrating a wiring board according to another

enbodi nent of the present invention. FIG 13 is a diagramfor illustrating a
wiring board of the prior art. 10 THE MOST PREFERRED EMBODI MENTS OF THE

| NVENTI ON An enbodi nent of a wiring board of the present invention wll now
be expl ai ned Féfet Reks it IeTd o es-arol igEnapaceapPRging. to REFGr 2ifid to

Fig. 1(a), reference 11 represents a base film 15 conprising a resin film
(here, a resi8Ifi.l mmhdeaoflipokymt hytenkluserephbhad at@)er andmmnudarsdlmat i ng
adhesive layer 12 is formed on the surface of the base film1l. In order to

prepar ea aw M Ihfigbbeaado £ 8hBebakskayen nldneansi.sti ng of a copper foil having
a thickness of about 35 pmis first applied on insulating adhesive |ayer 12

on 20 the sugface;ef jthg Qééglahw ey TheP, i B ESESL {d Nk Paf tgnped in
a predeterm ned shape is formed on the surface of nmetal™ layer 13 as shown

in Bg. u&%&’)%ﬁ%’f@{gbkéySEaﬁ b $HR0$E4ah et NG ROLLQYE of openings 49 in

t he reS|s

FIG. 12 is a sectional view for illustrating a wiring board
according to another embodiment of the present invention.
FIG. 13 is a diagram for illustrating a wiring board of the
prior art.
10
THE MOST PREFERRED EMBODIMENTS OF THE INVENTION
An embodiment of a wiring board of the present invention will
now be explained together with a process for manufacturing it.
Referring to Fig. 1l(a), reference 11 represents a base film
15 ccmprising a resin film (here, a resin film made of polyethylene
terephthalate), and an insulating adhesive layer 12 is formed on
the surface of the base film 11. In order to prepare a wiring board,
a metal layer 13 consisting of a copper foil having a thickness

of about 35 um is first applied on insulating adhesive layer 12 on

20 the surface of the base film 11.
Then, a resist film 15 patterned in a predetermined shape
is formed on the surface of metal layer 13 as shown in Fig. 1(b).
Metal layer 13 is exposed at the bottoms of openings 49 in the resist
film 15.

25 The assembly is immersed in an etching solution to etch off



25 The assenbly is imersed in an etching solution to etch off 6 37( MR
2005 netal layer 13 exposed at the bottons of openings 49 and netal |ayer

13 is patterned, and then resist film15 is renoved (Fig. 1(c)). Fig. 3 is a
partial plan view of partial base film1l in this state. On base film 11,
nmetal layer 13 is patterned by etching to 5 forma plurality of netal
wirings 30. Each netal wiring 30 conprises a plurality of connector nenbers
33 and wiring nenbers 32 for interconnecting connector nenbers 33. Wring
menbers 32 include two types, ie, a ground wiring 17 10 (specific wiring
menber fheérisi 3¥ PRgH DE*RRicFe? pdrite 8P e & © W Sy M%hd st harE WRilr FAgST 18
(other wiring nmenbers) havi n% a smaller width than that of ground wiring
17. Corrdectsopaneriyaes  33ngr hegr wed sk fadmappr 6% rarergdr éEtanglat ) shape
having a width smaller than that of ground wiring 17 but |arger than that
of signal w rfing. B8isld peyplimlaloiltan ofesi ghalaniiralings s&8f ate gatihetedsnear
one ground wring 17 so that ground wiring 17 and signal wirings 18 cl osely

gat her ed et weenpeganegt ar 1 MeNHer 1 3Ba fOF MA W iatg Sefed3byascshowg tbn Fig.
3 formng a wiring board described later. Fig. 5 shows an enlarged pl an

vi ew of: 1 he apghtu_f’éﬂeﬁ% g, M gy sﬁrg;?ésg,@ ormed on 20 base film1ll. Here,
0

awring set 31 1s forned of a total nine wring nenbers 32 consisting

o one, S UL §0,47, 206 LG SLABEL.oW ! DURARL UGN LR 3RS 1
members 33 and wiring members 32 for interconnecting connector
members 33.

Wiring members 32 include two types, ie, a ground wiring 17
10 (specific wiring member) consisting of a wide part of metal wiring
and signal wirings 18 {other wiring members) having a smaller width
than that of ground wiring 17. Connector members 33 are formed in
an approximately rectangular shape having a width smaller than that
of ground wiring 17 but largef than that of signal wiring 18.
15 Aplurality of signal wirings 18 are gathered near one ground
wiring 17 so that ground wiring 17 and signal wirings 18 closely
gathered between connector members 33 form a wiring set 31 as shown
in Fig. 3 forming a wiring board described later. Fig. 5 shows an
enlarged plan view of the part where a wiring set 31 is formed on
20 base film 11.
Here, a wiring set 31 is formed of a total of nine wiring
members 32 consisting of one ground wiring 17 and eight signal
wirings 18. Such wiring sets 31 are arranged in processions on base

film 11.

25 During etching metal layer 13 to form metal wirings 30, an



film211l. 25 During etching netal layer 13 to formnetal wrings 30, %

MAR 2005 el ectrode 16 is fornmed along with netal wirings 30 as show% Ui Rﬁ%ﬁ.
3. Here, electrode 16 is provided on an edge of base film 11, and connector
menber 33 at an end of each nmetal wiring 30 is connected to electrode 16.
Therefore, when the assenbly is imersed in an 5 el ectroplating solution and
el ectrode 16 is connected to a power source to apply a voltage, the voltage
is supplied to each netal wring 30 to formnetal coating 19 on the
surfaces of mnrln% menbers 32 and connector nenbers 33 of netal wiring 30
(Fig. 1%53“?%@1 A5 PR FARHPPINY AYTal covemas P Eérﬁﬂci"é“r n§ dt9the 10
sane resin filmas that of base film 11l on nmetal wiring 30 is explained.

Ref er enice BB & /n efieg.t roCG®) Lbepredsntd deAecaoveredds mf Aesq fddratiing2Bdhesi ve
| ayer 22 is fornmed on one side of the cover film21l. 15 A plurality of

openi ngso ik angr wiendews 327apeaeterad iofg ehconme sal fuceino Potisorranectednmed in
cover film21 and insul ati ng adhesive layer 22. A plan view of the cover
film2kd i sdwowbdd 1 9. THOr e W AdOWSheR 7t BE €a § €6hBNguUl ar iandraed angedni n
processions over cover film21. 20 Openings 14 are circular and arranged

bet yeen, 0pnasssh 4 mﬂ@vzsoﬁu&ovaeﬁdfélée@rlo@équbq%ecfolnn@c&de%h hgygean
alignnment mark not shown, which is used to align netal wirings 30 on base

film source to apply a voltage, the voltage is supplied to each metal

wiring 30 to formmetal coating 19 on the surfaces of wiring members

32 and connector members 33 of metal wiring 30 (Fig. 1(d}).

Next, a process for applying a cover film comprising of the

10 same resin film as that of base film 11 on metal wiring 30 is
explained.

Reference 21 in Fig. 1{e} represents the cover film. An
insulating adhesive laver 22 is formed on one side 0of the cover
film 21.

15 A plurality of openings 14 and windows 27 penetrating from
surface to bottomare formed in cover £ilm 21 and insulating adhesgive
laver 22,

A plan view of the cover £film 21 is shown in Fig. 10. Windows
27 are rectangular and arranged in processions over cover film 21.

20 Openings 14 are circular and arranged between opposed windows 27.

Cover film 21 and base film 11 each have an alignment mark
not shown, which is used to align metal wirings 30 on base film
11 and insulating adhesive layer 22 on the surface of cover film

21 faced each other g0 that insulating adhesive layer 22 and metal

25 wirings 30 are brought into close contact with each other.



11 and insul ati ng adhesive |ayer 22 on the surface of cover film 21 faced
each other so that insulating adhesive |ayer 22 and netal 25 wiring$030Rd60
brought into close contact with each other. 8 3 0 MAR 2005 W ndows 27 in
cover film21 are forned at the |ocations corresponding to connector
menbers 33 of each netal wiring 30, while openings 14 are fornmed at the

| ocati ons corresponding to ground wrings 17. Therefore, w ndows 27 overlie
connector nenbers 33 and 5 openings 14 overlie ground wirings 17,

respectively, as shown_in after alignnent %singéghe aliqggent mar k.
i

n Fig. 4 1
Wien the assefB5PYS HlatBdGREEr CprBsédr 87Pn LORMPE dsfat &2 HRSH Ty

adhesi ve layers 12, 22 fornmed on the surfaces of cover film21 and base
film 1FESoTS@P A At hP TN RERT §EMPeTEd? P wdubath My TR0 WaReBE AP | HYéls 12,
22 are bonded together by pressure. During then, grooves 57 between w ring
menber 32 iavgs flid leatk Widimsdfdenede 1osatatipgcadhespordingets §2pud.
Then, the assenbly is cooled so that insulating adhesive |ayers 12, 22
bonded wiagetfien 7sothdiEyoirat ow DEo@d eSS bve rilayet oRbec L6r anghicovers ¥ bhm 21
and base film 11 are bonded together via the adhesive |ayer 25 into an

ori gi na)p SURSHd ale of i .1 LGfJun REF8NRGE 13 | ReBib@ct4 VelRf, e88NLH AR Qhi gi nal
substrate obtained by the process above, in which openings 14 in cover film

21 have g, diangter. sppldefobag. the whoth: oL gLoung,wering 17 and 20

openi ngs 14 are approxinmately a pornfs of the width of ground

Wring 17 so that only, relal,coating,19,00 k08 SUCLEEE. in enis scate,

insulating adhesive layers 12, 22 formed on the surfaces of cover
film 21 and base film 11 gsoften by heat and thus softened insulating
10 adhesive lavers 12, 22 are bonded together by pressure. During then,
grooves 57 between wiring members 32 are filled with softened
insulating adhesive layvers 12, 22.
Then, the assembly 1ig cooled so that insulating adhesive
layers 12, 22 bonded together solidify into one adhesive layer 25
15 and cover film 21 and base film 11 are bonded together via the
adhesive layer 25 into an original substrate (Fig. 2(f}).
Reference 3 in Fig. 4 represents an original substrate
obtained by the process above, in which copenings 14 in cover film
21 have a diameter smaller than the width of ground wiring 17 and
20 openings 14 are located approximately at midpoints of the width
of ground wiring 17 so that only metal coating 1% on the surface
of ground wiring 17 is exposed at the bottoﬁs of openings 14 in
the state shown in Fig. 4.
On the other hand, windows 27 have a width larger than that

25 of the region where connector members 33 interconnecting wiring



of ground wiring 17 is exposed at the bottons of openings 14 in the state
shown in Fig. 4. On the other hand, w ndows 27 have a w dth | arger J§nha#apt7haEt
25 of the regi on where connector nmenbers 33 interconnecting wiring 9 3 0 MAR
2005 sets 31 are |located, so that connector nenbers 33 and base film 11
surroundi ng connector nenbers 33 are exposed at the bottonms of w ndows 27.
Then, base film 11l and cover film21 are cut to divide wiring 5 sets 31 and
connector nenbers 33 exposed at the bottons of windows 27 are also cut with
base film 11 and cover f|In121 mherebxaeach ring set 32_.is separated to

2
gi ve a ST ng" ot ot ROy cHAPFFnge e%%%tl%ﬁmﬁ?gﬁagé $*fnPdi®ahd-Cover
film21 and one wiring set 31 as shown in Fig. 6. 10 The |ength of ground
Wi i ng U7 sad ingHald WQTNREs: OFB Megfilifg 3 wA FR RSB R jthe, DofkemPendt h of
wiring set 31 is larger than the width, while base film 11 has a width
| ar ger wihaipwshe2i dth of wiring set 31.\Nring menbers 32 of separated
wring set 31 are connected 15 to the separated connector nenbers 33 at

both ends andrhbg, sepas atiqth 1¢omedDierenbersl 33 o etmdediiviade weabags 34
of wiring board body 5. Each term nal nmenber 34 extends beyond cover film

21 gt hatdy SG.LngﬁdoéomlEb@grb(ﬁ)@rﬁgede}’} 8 40 s@EPese hd Hoxdrace s Jhgabgagth of
base filmis equal to a total length of wiring nenber 31 and | engths 20 of

term nal; MEMbENS 34.00%thoBgd .k 1 he; Dol &g, &f A BY, MBEBELLY each

wiring set 31 is separated to give a wiring board body S comprising
a section of base film 11 and cover film 21 and one wiring set 31
as shown in Fig. 6.

10 The length of ground wiring 17 and signal wirings 18 forming
wiring set 31, i.e., the length of wiring set 31 is larger than
the width, while base £iim 11 has a width larger than the width
of wiring set 31.

Wiring members 32 of separated wiring set 31 are connected

15 to the separated connector members 33 at both ends and the separated
connector members 33 form terminal members 34 of wiring board body
5. Each terminal member 34 extends beyond cover film 21 at both
ends of wiring becard body 5 to expose 1its surface. The length of
base film is agual to a total length of wiring member 31 and lengths

20 of terminal members 34 positioned at the both end of wiring member
31.

Next, a process for winding a shield film around the wiring
board body 5 is explained.
Fig. 11 shows a sectional view of a rectangular shield film

25 50 used in the present invention, which comprisgses a resin film 51

16



31. Next, a process for winding a shield filmaround the wiring board body
5is explalned Fig. 11 shows a sectional view of a rectangular shield film
25 50 used in the present invention, which conprises a resin film 513 L0IAB 2485
MAR 2005 nade of pol yethyl ene terephthalate a flame-retardant adhesive

| ayer 52, a conductor |ayer 53 conprising a netal thin filmand a
conductive adhesive | ayer 54 stacked in the order nentioned to forma
rectangul ar assenbly. 5 The width of shield film50 is equal to or smaller
than the |ength of cover film21 of wiring board body 5 in the direction

al ong @FéﬁnafwPPﬁﬁﬁtP7¥£ﬂf:ﬁ%ﬁﬁﬂh%ﬁ%%%ﬁﬁ 198, ELAMe she et P3P F R $8°S 4%8 wiri ng
board body 5 are faced each other in such a manner that conductive adhesive
| ayer 34vRacés baseoniduatilr aifyathe i et 1ios di g exthore bf thi ef #1hi #AH50 i s
oriented in the longitudinal direction of cover film and then, base film
11 of w cbaduboare aﬁh@yi&ei3abmaughtstat&edlasetbenbaGErmmehttonddctbve
adhesi ve layer 54 of shield film50 as shown in Fig. 7. Shield film50 has

a | engtel rdoubl-e o e A hes i hy of wiring 15 board body 5, so that shield
filmb50 extends beyond both ends of wring board body 5 when w ring board

body 5 is centgred 4 e onliQngl kydingh dir aPHxPEHSQhﬁthE'Eﬂhéothén this
state, shield film50 and wring board body form a cross and the parts of

base fillemgjﬁ% wherg J&r g nal ﬁ?@ter&lrslng board body 5 in the direction

along ground wiring 17 and signal wirings 18, and shieid film 59
and wiring board body 5 are faced each other in such a manner that
conductive adhesive layer 54 faces base film 11 and the width
10 direction of shield film 50 is oriented in the longitudinal
directicon of cover film, and then, base film 11 of wiring board
body 5 is brought into close contact with conductive adhesive layer
54 of shield film 50 as shown in Fig. 7.
Shield £ilm 50 has a length double or more the width of wiring
15 board body 5, so that shield film 50 extends beyond both ends of
wiring board body 5 when wiring board body 5 is centered in the
longitudinal directicn of shield film 50.
In this state, shield film 50 and wiring board body 5 form
a cross and the parts of base film 11 where terminal members 34
20 are located extend beyond both lateral sides of shield film 50.
Then, one of the ends of shield film 50 extending bevond wiring
board bedy 5 is felded on cover film 21 of wiring board body 5 to
bring conductive adhesive layer 54 of shield film 50 into close
contact with the surface of cover film 21.

25 Fig. 8 shows a plan view of thig state and Fig. 2{h) shows

11



20 are | ocated extend beyond both |l ateral sides of shield film50. Then, one
of the ends of shield film50 extending beyond wiring board body 3{ 8AR 7005
fol ded on cover film21 of wiring board body 5 to bring conductive adhesive
| ayer 54 of shield film50 into close contact with the surface of cover
film21. 25 Fig. 8 shows a plan view of this state and Fig. 2(h) shows 11 3
0 MAR 7005 a sectional viewalong A-Aline of Fig. 8. In this state, netal
coating 19 on the surface of ground wiring 17 and conductive adhesive |ayer
54 of shield filmb50 are in contact w th_each other at the bottom of

openi ngs SRFGIPRAOVErI Y |71 229 & Fhehiet Pk dtherSenti SMidI Hed8n BBYE! film
21 in the sane nmanner as the one end of shield film50, whereby the surface
of comhetingeladhesheesdafiare 584 wonesd Wht 6ngl gk end e tiivehaghes ixar f ace
of cover film21 and the surface of shield filmb50 closely applied on the
surfacea ofercoeroff idnna2ld QA Wsen arlee iassentilay i 9itthenaheabetdetnder theessure
and then cooled, shield filmb50 is bonded to both sides of wiring board

body Saa/ﬂ@oncmtwgsér\/ﬁngayhﬁ@wﬁ Layer Bdrhozgive a wiring board conprising
wiring board body 5 and shield film50 wapped around wiring board body 5.

15 keference dnLhn Fige &ﬁ@?ﬁ?%&“ﬁ @oi’\ﬂéd% QQﬁfed: Cflitl?r! @‘idll-'thnEahQaﬂéocess
above, and Fig. 2(|) shows a sectional view along A-A |ine of Fig. 9.

Shleld]ﬁéAneésas theE%%E enéOHPdsM&éi99f99§r90?°9¥e§e£9 §H§ surface of

conductive adhesive layer 54 comes into c¢lose contact with the
surface of cover film 21 and the surface of shield film 50 closely
applied on the surface of cover film 21.

10 When the assembly 1s then heated under pressure and then
cooled, shield film 50 is bonded to both sides of wiring board body
5 via conductive adhesgive laver 54 togive a wiring board comprising
wiring board body 5 and shield £film 50 wraprped around wiring board
body 5.

15 Reference 1 in Fig. 9 represents a wiring board obtained by
the process above, and Fig. 2(1i) shows a sectional view along A-A
line of Fig. 9.

Shield film 50 is wrapped around wiring board body 5 in such
a manner that metal ceoating 19 on the surface of ground wiring 17

20 located at the bottoms of openings 14 is in ¢lose contact with the
side of shield £ilm 50 on which conductive adhesive layer 54 is
formed, and conductor layer 53 of shield film 50 and ground wiring
17 of wiring board body 5 are electrically connected via the
conductive adhesive layer 54.

25 As both ends of cover film 21 extend beyond shield film 50,

12



a manner that nmetal coating 19 on the surface of ground wiring 17

| ocated at the bottons of openings 14 is in close contact with the sﬁdbMBRZWS
shield film50 on which conductive adhesive |layer 54 is forned, and
conductor |ayer 53 of shield film50 and ground wiring 17 of mﬁring board
body 5 are electrically connected via the conductive adhesive |ayer 54. 25
As both ends of cover film 21 extend beyond shield film50, 12 3 0 MAR 2005
the parts of term nal nmenbers 34 of wiring board body 5 extended from cover
film21 are exposed on base film 11l without contact with shield film50.
Such a W% iPRg Podrd “BET ndled g &l ety Gifi ¥iddwdcEe2 O PRivcR 5 EBFRFNal
menber 34 at one end of wiring board 1 is connected to one circuit and

t er m ndlramesbeer3dian 1he o hepognd P8 ormhddtladl 1wl tiret heordlagdt Wwokinc
circuit to electrically connect both electronic circuits. During then,

t er m nalhinBnberisind4s ¢onnected at both ends of 10 signal wirings 18 are
connected to signal I/Otermnals of the electronic circuits and used for
transmtting sh@nRal &irwhigl Boatermiralssenhees34reancegsedcat, bot hnends of
ground wiring 17 are connected to ground termnals of the electronic

cireui ts and, pl agshe Al3 8T OUNGL POLEAL LRl i 19n ASHBaFASYI t g %Bhﬁlegtfeh' %50

connected to ground wiring 17 at the bottoms™of openings 14 is wholly
pl aced c*atei Q:rlogg:nd tpoa:[necpt c#nh_nswmmﬂmbe ang'sél ah:atthréo%t?palry ent:'le 1%' g%nggc eIdCh
shield Ti1m and dgroun
toc another electronic ¢ircuit to electrically connect both
electronic circuits.
During then, terminal members 34 connected at both ends of
10 slgnal wirings 18 are connscted to signal I/0 terminals of the
electronic c¢ircuits and used for transmitting signals, while
terminal members 34 connected at both ends of ground wiring 17 are

connaected to ground terminals of the electronic circuits and placed

at ground potential.

[}
un

As a result, shield film 50 connected to ground wiring 17
at the bottoms of openings 14 is wholly placed at ground potential,
which means that not only the side on which shield £ilm 50 and ground
wiring 17 are connected, i1e, the side of cover film 21 but also
the side of base film 11 is placed at ground potential, whereby
20 electromagnetic noise is shut out from signél wirings 18.

Although the foregoing embodiment relates to wiring board
1 having wiring set 31 formed on one side of base film 11, the present
invention is not limited thereto.

Fig. 12 shows a sectional view of wiring beoard &0 according

25 to another embodiment of the present invention. The wiring board

13



wiring 17 are connected, ie, the side of cover film21 but also th%y?%ﬂ?z%ﬁ
base film 11l is placed at ground potential, whereby 20 el ectronmagnetic

noi se is shut out fromsignal wrings 18. Although the foregoi ng enbodi nent
relates to wiring board 1 having wiring set 31 forned on one side of base
film21l, the present invention is not limted thereto. Fig. 12 shows a
sectional view of wiring board 60 according 25 to another enbodi nent of the
present invention. The wiring board 13 3 0 MAR 7005 60 conprises a wiring
board body 61 and a shield film50 wapped to cover hoth_sides of wrjng
board BOHY BRTTHE i r‘f%fgl%at’r%%dipdgg *Cofipfl §e§¥éeB§s§lf1PI P 7YT2RE SR ri ng
sets 55, 65 respectively on both sides of base film71, and cover 5 filns
81, 91 W erexpderiVesidepprfedlbhngi PPRHIse?dY56l. 65 via adhesive |ayers
75, 85 conprising an insul ating adhesive. O these wiring sets 55, 65,

Wi ring set 65Therwedinn orersbdey 6f baserfidsmarbahast 8lplr alnid yviefingi gnal
wrings 68 while wiring set 55 formed on the other side has at |east one
ground gétd g 56 s1Qeane ca ipelabint poah sigaaloMivdgs i5& 7Her e nar € oslzewn
five signal wrings 68 on one surface of base film 71 and one ground w ring

56 and tiwee § gnal W& PPSp a8t PRt Peapbieta SR T ACLi nfNsERESEs W KisNg 15t S
55, 65, cover film81 applied on ground wring 56 has openi ngs 64 having a

di t | hap, t j dt - i { 6 ; i 64
over 11 SOt w1567 57 189 opnel Gradna i Bl A PRt 0B ome of

openi ngs 64. Of these wiring sets 55, 65, wiring set 65 formed on cne side

of base f£ilm 71 has a plurality of signal wirings 68 while wiring
sat 55 formed on the other side has at least one ground wiring 56
10 and a plurality of signal wirings 58. Here are shown five signal
wirings 68 on one surface of base film 71 and one ground wiring
56 and three signal wirings 58 on the other surface.
In these wiring sets 55, 65, cover film 81 applied on ground
wiring 56 has openings 64 having a diameter smaller than the width
15 of ground wiring 56 and the openings 64 overlie ground wiring 56
to expose ground wiring 56 at the bottoms of openings 64.
Shield film 50 has the same structure as shown in Fig. 11.
The shield film 50 is wrapped around wiring board body 61 in such
a manner that the gide of shield £ilm 50 on which conductive adhesive
20 layer 54 is formed is in c¢lose contact with cover films 81 and 91.
Shield film 50 and ground wiring 56 are electrically connected at
the bottoms of openings 64 in cover film 81, whereby shield film
50 can be wholly placed at ground potential to shield wiring board
60 from electromagnetic noise.
25 Base films 11, 71, wiring sets 31, 56, 65, cover films 21,

14



Shield filmb50 has the sane structure as shown in Fig. 11. The shield film
50 is wapped around wiring board body 61 in such a nmanner that theigine »is
shield film50 on which conductive adhesive 20 |layer 54 is formed is in

cl ose contact with cover filnms 81 and 91. Shield film50 and ground w ring
56 are electrically connected at the bottons of openings 64 in cover film
81, whereby shield film 50 can be wholly placed at ground potential to
shield wiring board 60 from el ectronagnetic noise. 25 Base filnms 11, 71,
wiring sets 31, 50', '05, cover films 21, 14 3 0 MAR 2005 81, 91 and

adhesi vB1t aferandzdhas 1 vs kagrehihd Sni Fiong BBohP AT bBEI vkt 1n9 hpard Radisy
board 1 according to one enbodi nent of the present invention and w ring
board 60. atkcerfdivng ity aretHel ebodd henttofong kebpdégent P Aviem itoreskasier i bed
above are flexible. 5 Resin film51, flame-retardant adhesive |ayer 52,
conduct drivehayen s3danflréogduchries adhestvéihqyes Hdb fiogmmangpshimgdk faf m 50
are also flexible. Therefore, wiring boards 1, 60 of the present invention

are flexkbheegonthahvbhey cearbe fineel \HRlded Lnderkithe breaking load 10
limt, whereby wiring boards 1, 60 of the present invention can be folded

to connect el i CeGhlChIt | yg%ﬂr f i ald ¥ to
W r:%gg boards%%itsnlnvxlfﬁuiiléﬁ1 gi blsfulrag:lél P{/) 0 %\A&ﬁ nggh%%ﬁlﬁ%g%gt ge%?ﬁog]nc’{lgéaﬁfe

oL el PP PSR AENRIEEER- 2R TRRVE el Y Phruths LR SRR o o
are also flexible.

Therefore, wiring boards 1, 60 of the present invention are
flexible so that they can be freely folded under the breaking load

10 limit, whereby wiring boards 1, 60 of the present invention can
be folded to connect electric circuits.

Although the foregoing embodiments relate to wiring beards
in which a pilurality of wirings are insulated from each other, the
present invention also includes flexible wiring boards in which

15 soma wirings are connected each other and wiring boards formed by
bonding a wiring board of the present invention to ancother wiring
board.

Although the foregoing embodiments relate to the case in
which each metal wiring 30 is formed of metal layer 13 consisting

20 of a copper folil, the present invention is not limited thereto but
these wirings may be formed of any conductive materials such as
aluminium.

A shield film can be easily connected to a wiring board body,
so that electromagnetic noise can be shut out from not only the

25 side on which the shield film is connected to a ground wiring but

15



bonding a wiring board of the present invention to another wring bQﬁ&ﬂ 2005
Al t hough the foregoing enbodinents relate to the case in which each- gl
wiring 30 is formed of metal layer 13 consisting 20 of a copper foil, the
present invention is not limted thereto but these wirings may be formed of
any conductive materials such as alumnium A shield filmcan be easily
connected to a wiring board body, so that electromgnetic noi se can be shut
out fromnot only the 25 side on which the shield filmis connected to a
ground wiring but 15 3 0 MAR 2005 al so the opposite side. 16 3 0 MAR 2005
WHAT | 8 1GlAItMED drosi.teA fids - cabl e conprising a base film a plurality of
wiring mnenbers provided on the base filmand bonded to the base film a
cover film provided on the wiring nenbers, an opening fornmed in the cover
film and a shield filmwapped to cover both of the side of the base film
and the side of the cover film wherein the wiring nmenbers includes a ground
wiring and signal wirings, a termnal nenber is connected at each end of
the around wring and each end of the each signal wring, the term nal
menber has a width smaller than a width of the

lé



ground wiring but larger than a width of the signal wiring, the opening is
arranged to expose the surface of the ground w ring but not expose 3tihiéiR 2005
surfaces of the signal wirings, the shield filmis connected to the ground
wiring at the bottom of the opening. 2. The flat cable of claim 1l wherein
at least a part of the termnal nmenber is exposed fromthe cover film and
the shield filn1does not conme into contact wth the exposed part of the
term nal menpe 3. The flat cable of claim1l wherein the shield film
conpri ses a‘WyQ“ﬁC%ﬁPH?”é conductor | ayer provided on the reS|n Im and a

fi
conducti ve adhesive r vi ded_on _t he surf ce of t tor | aver
and the conducti ve § %%36%£ yé?pfgﬂfﬁ cﬁ%?g cont actpﬂﬂk%ﬁ he §%¥¥5%e of

t he cover film and surface of éh bas g g ? NﬁR 2005.4. The fl at
bl o BETEF AP PO RE G o1 { HE S 48 & T o BB SobOat FESPREFI PR =
conductor |ayer provided on the resin film and a conductlve adhesi ve | ayer
provi dEAVER the SuPFaredsr (e “RBNULELSE I"EfEe%hd ?ﬁeQQﬁﬂﬁﬁﬁlgérQlﬁe§PVe
| ayer is in close contact wth the surface of the cover filmand the
sur f acéhef ceMerbisemt i prfl 8. SRipEEcES3™ g¥ aRAAGS A6t GPVRY &fratofcaliice side
conprising; formng nmetal wirings by patterning a netal |ayer on a base
filminfatpeedeter fihedashape sol s dfo tevecyegr daad. wiring, a signal wring
and a connector nenber at each end of each wiring, with the connector
menber at the eaeheerndnofhtheigiogndeme g eyt ssraldrennicn wirdink £hdn  t he
ground wiring, and the connector nenber at the each end of the
signal wirings,
a terminal member is connected at each end of the ground
wiring and each end cf the each signal wiring,
the terminal member has a width smaller than a width of the
ground wiring but larger than a width of the signal wiring,
the opening is arranged to expose the surface of the ground
wiring but not expose the surfaces of the signal wirings,

the shield film is connected to the ground wiring at the

bottom of the opening.

2. The flat cable of claim 1 wherein at least a part of the
terminal member is exposed from the cover film, and the shield film does not

come into contact with the expesed part c¢f the terminal member.

3. The flat cable of claim 1 wherein the shield film
comprises a resin film, a conductor layer provided on the resin film
and a conductive adhesive layer provided on the surface of the
conductor layer and the ccnductive adhesive layer is in close contact

with tne surface of the cover film and the surface of the base film.
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signal wiring being larger in wdth than the signal wiring, providing a

cover filmhaving an opening on the netal wirings in such a manner tiHaMAR HES
opening overlies the ground wiring, and wapping a shield filmfromthe
side of the base filmto the side of the cover filmso as to connect the
shield filmto the ground wiring at the bottom of the opening. 6. The
process of claimb5 further conprising providing a plurality of wiring sets
conprising the metal wirings on a predeterm ned region of the base film
formng the opening in the nunber equal to or greater than the nunber of
the wiring sets in the cover filmin such a manner that at |east one

openi ng overliestthge ddélf GRPrAgeSetlaiahd vRercent FinagEhtirdbddd™ilm the

cover cfd.n{prpitsgs sepas gt efj.tlr}ﬁ \é(' rcioﬂguégcsis-la]y%r provided on the resin film
and a conductive adhesive layer provided on the surface of the
conductor layer and the conductive adhesive layer is in close contact

with the gurface of the cover film and the surface of the base film.

5. A process for manufacturing a flat cable comprising;

forming metal wirings by patterning a metal layar on a base film in
a predeterminad shape so as to have a ground wiring, a signal wiring
and a connector member at each end of each wiring, with the connector
member at the each end of the ground wiring being smaller in width than
the ground wiring, and the connector member at the each end of the
signal wiring being larger in width than the signal wiring,

providing a cover film having an opening on the metal wirings in
such a manner that the opening overlies the ground wiring, and wrapping
a shield film from the side of the base film to the side of the cover
film so as to connect the shield film to the ground wiring at the

bottom of the opening.

6. The process of claim 5 further comprising providing a
plurality of wiring sets comprising the metal wirings on a
predetermined region of the base film, forming the opening in the
number egual to or greater than the number of the wiring sets in the
cover film in such a manner that at least one opening overlies the
each wiring set, and then cutting the base film, the cover film to

separate the wiring sets.
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