W RED Cl RCU T BOARD BACKGROUND COF THE I NVENTION Field of the Invention 5
The present invention relates to a wired circuit board and, nore
particularly, to a flexible wired circuit board with a netal substrate
having a shield |ayer forned thereon. Description of the Prior Art Al ong
wi th an increasing demand for size reduction and high 10 integration of an
electric device or an electronic device in recent years, required
qualities for a flexible wired circuit board with a netal substrate, such

as, for example, finer patterWIBERCIRGUEDRBOARD t and hi gher thickness

preci sion constituent material, are increasingly becom ng severe. The finer
the wired circuit pattern becones, the higher and weaker 15 the signal
frequency becones particularly in a suspension board with <circuit to be

nmounted on a hard di sk BACKGROUNE OFTHEINYEXTIONEe on the signal is
I ncreasi ngly becom ng uni gnorabl e. For reduction of noise, proposals have

been nade FIA AtheTAVeRtiadP! € arranging a ground wire in the vicinity of
the wiring pattern, or wdening 20 space between wires of the wiring
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reduction requireé ese days. Accor
I s, covered

made that an . insul,atjn cover layer for, covering the wring
with a conﬁ%ﬁ‘éﬁﬂgh*‘bg@eﬁ%}gﬁlm FirsPfhoarg ‘ﬁﬁﬁi%wt?w%uwﬁ@n]??vnﬂequi red
significant Roi éi‘?& er%gct [ gn 25 For exanpl e, Japanese Lai d-open
(Unexani nedp 1 erfgpmedbeERP™ No. 2003- 69170 proposes i nprovenent of a
printed board conprising (i) a

Description of the Prior Art

Along with an increasing demand for size reduction and high
10 1integration of an electric device or an electronic device in recent years,
required qualities for a flexible wired circuit board with a metal substrate,
such as, for example, finer pattern of the wired circuit and higher thickness
precision constituent material, are increasingly becoming severe.
The finer the wired circuit pattern becomes, the higher and weaker
15 the signal frequency becomes particularly in a suspension board with
circuit to be mounted on a hard disk drive, so that influence of noise on the
signal is increasingly becoming unignorable.
For reduction of noise, proposals have been made such as, for example,
arranging a ground wire in the vicinity of the wiring pattern, or widening
20  space between wires of the wiring pattern. However, these proposals are
not sufficient for the noise reduction required in these days.
Accordingly, a further proposal has been made that an insulating
cover layer for covering the wiring is covered with a conductive shield layer,
in order to achieve the currently required significant noise reduction.

25 For example, Japanese Laid-open (Unexamined) Patent Publication



signal conductor and (ii) a ground conductor extending along the signal
.conductor, which are forned on a substrate in the formof wiring pattern,
and (iii) an insulating layer to cover the wiring patterns, wherein a 5
non-insul ati ng section to expose a part of the ground conductor therefrom
is formed in the insulating |ayer, and al so a conductor |layer to cover the
I nsul ating | ayer over the signal conductor and to brought into conduction
to the ground conductor via the non-insulating section is formed, so that
unwant ed r & Z008r69%7(r peiposes imprayeyent af aHEisiespberidocorbpristhgid fa
circuit, when a conductive shield layer to cover the insulating cover

| ayer is feigmad dopdptttri mgd dii) tehegrouke conduainrtextbadilgealons aht wigaaminect ed
to the metal substrate, the effect of significant noise reduction can be

provi ded. &knugss, Whichneveaforind Gatbesibdtritel GRho fordp of 20231 PP4¢iRrk1 t €d
15 above has the di sadvantage that since the conductor |ayer 1s forned by a

conduct i Ve, h@PRiiPrard | inBhldtiige 9 99%’?0%0 étY the S&r{ﬂiﬁ%n %Jtef%? ¥ Bk o0 the

ot her hand, i n the suspension goar wth circult one ove, when the

shieldd ayer. i d_hy:- pl atj r.the |j the shield |ayer is well
cont actéed §v|61il I‘Ilﬁ?%lghl SU g"?’n‘g" %’%\g’&% Efgf}gtr ?f Eﬁ‘% gf%“‘b‘i&??ﬁi“%r i%‘ﬁf%fﬁ?‘@d with
the netal supstrate ﬁo.th t the shielddl er strips fromthe netal
substrat e ¥r9mad i the ipsating layercape GepaHetaT Ry emENgVER is the
obj ect of the_present invenfion tq provide a wired circuit board that can
provi de entisilating fayesnver the sienal condpetor andrindonght patogenductiongonet al

substrate and a shield |ayer to achieve significant noise reduction 2
reliably. the ground conductor via the non-insulating section is formed, so that

unwanted radiation is reduced.

10 Also, in the suspension board with circuit, when a conductive shield
layer to cover the insulating cover layer is formed by plating or the like so
as to be electrically connected to the metal substrate, the effect of
significant noise reduction can be provided.

However, JP Unexamined Patent Publication No. 2003-69170 cited

15 above has the disadvantage that since the conductor layer is formed by a
conductive tape or film, the conductor layer strips off too easily.

On the other hand, in the suspension board with circuit mentioned
above, when the shield layer is formed by plating or the like, the shield
layer 1s well contacted with the insulating cover layer, but is poorly

20  contacted with the metal substrate, so that the shield layer strips from the
metal substrate gradually from an end thereof.

SUMMARY OF THE INVENTION

It s the object of the present invention to provide a wired circuit

board that can provide enhanced reliability of electrical connection between

25 a metal substrate and a shield layer to achieve significant noise reduction



The present invention provides a novel wired circuit board conprising: a
netal substrate, an insulating base |ayer forned on the netal substrate, a
conductor |ayer fornmed on the insulating base layer, an 5 insulating cover
| ayer, formed on the insulating base |ayer, for covering the conductor

| ayer, a shield |layer covering the insulating cover |ayer and connected to
the netal substrate, the shield | ayer being forned by plating and/or by a
vacuum fil mform ng nethod, and a resin |layer formed on the netal
substrate B¢linldBntacted with the shield layer at its end portions on 10 the
opposite side of the insulating cover |ayer to a connecting portion of the
shiel d | ayer whhe tpesast ainwuiisir apeovides oadi meyel o vired pregsaid  boaeht i on,
the shield layer covering the insulating cover |ayer and connected to the
met al SUbSEd}ﬁEﬂsirﬁgiCil onetal sebdtrasd, esh inkildthe: MRSk NdydY Sfobmdld bhStNd
portions on the opposite side of 15 the insulating cover layer to the

h
connecti ng ' t | YY) t N . IS can
produce t h‘e“%g{’j%/%'ﬁhég’gt&?ecr%? u%%&t%?g%é?g?/feﬂrllé&]o e@%’}%@%ﬁ@#?%%%feﬁ’ -SBI;HT or med

by pl atd ng: [ fqrm - et hod, the,shiel.d | ayer can be

ci osel y5 con 31(1: éﬂg\ﬁn é’rtlgg%lﬁaloély{el%smas%ﬁg}élﬁ% bass tlﬁl%eﬁsk T rvé 18 e
reliable mannegr. This can l.l, prevent the shield.layer from stripping
fromthe e?'ﬂi“ﬁ’(ﬁ?’i ey k?ersgg‘?lds Y& ?‘B’eéﬁ%ige dnsplating,iceven da¥es @dd of t he
shield layer with the netal supstrate_at the ~connecting portion thereof

This can pfOwegted i bhe ptabenbgfrate, thershigldclayer bging formeed byrplptingeen t he

metal substrate and the shield |ayer to achieve significant noise
reduct i on ¥ed/onkivya ygcemocilimdeorimy nerher, Trg DFinNages formed on the

metal substrate and contacted with the shield layer at its end portions on
10  the opposite side of the insulating cover layer to a connecting portion of the
shield layer with the metal substrate.

According to the present invention, the shield layer covering the
insulating cover layer and connected to the metal substrate is closely
contacted with the resin layers at its end portions on the opposite side of

15 the insulating cover layer to the connecting portion of the shield layer with
the metal substrate. This can produce the advantageous result that even
when the shield layer is formed by plating or by a vacuum film-forming
method, the shield layer can be closely contacted with the resin layers at
end portions thereof in a reliable manner. This can well prevent the

20  shield layer from stripping from the end portions thereof so as to ensure a
reliable connection of the shield layer with the metal substrate at the
connecting portion thereof. This can provide enhanced reliability of
electrical connection between the metal substrate and the shield layer to
achieve significant noise reduction reliably.

25 BRIEF DESCRIPTION OF THE DRAWINGS



In the drawings: FIG 1 shows the production processes of an enbodi nent
illustrating a nethod of producing a wired circuit board of the present

i nvention: (a) shows the step of preparing a wired circuit board before a
shield 5 layer being forned; (b) shows the step of formng a thin
conductor film which serves as a ground |ayer, over an entire surface of
a netal substrate including an insulating cover |ayer and resin | ayers;
(c) shows the steﬁ of form ng an electrolytic plated |ayer on the thin 10
conduct or fil mimbyhedsawingsytic plating; (d) shows the step of covering the
wired circuit board with an etching resist, to expose an unnecessary part
except a shi el HlGayeshowr thengrazhrction( phocebanssoft dre eatheydimient éloviraginghe
unnecessary part exposed fromthe etching resist by etching; and 15 (f)

shows the ®heftholl of pFOdIdifgtdWiRUIIdIGt bBSIBSE the f2esentifimtione production
processes of another enbodinent illustrating a nmethod of producing a wred

circuit board gdg SHO PEIRS 8Rkp of méfﬁgitﬁ'%hl e dSOPUEL tbpﬁr&tb%_@ox?‘;ﬁ %;hﬁ@ﬁri ng a

wired circuit ard before a shi ayer being forne ows the

step of5 fq{a?jgpgeﬁ}égmecaonduct or film which serves as a ground |ayer,
over an entfre surface of a metal substrate including an insulating cover

ARG L TS LTI M R NS
shield | angrrouil rmyr(]e%, A(f)ver an entire surface of a metal substrate including an
insulating cover layer and resin layers;

(c) shows the step of forming an electrolytic plated layer on the thin

10  conductor film by electrolytic plating;

{d) shows the step of covering the wired circuit board with an etching
resist, to expose an unnecessary part except a shield layer forming part;

(e) shows the step of removing the unnecessary part exposed from the
etching resist by etching; and

15 (f) shows the step of removing the etching resist,

FIG. 2 shows the production processes of another embodiment
llustrating a method of producing a wired circuit board of the present
invention:

(a) shows the step of preparing a wired circuit board before a shield

20 layer being formed;

(b) shows the step of forming a thin conductor film, which serves as a
ground layer, over an entire surface of a metal substrate including an
msulating cover layer and resin layers;

(c) shows the step of forming a plating resist on a part of the thin

25  conductor film corresponding to a reversed part of a shield layer forming

4



part on the thin conductor film (d) shows the step of form ng an
electrolytic plated layer by electrolytic plating on the thin conductor
filmexposed fromthe plated resist; 5 (e) shows the step of renoving the
plating resist; and (f) shows the step of renpving the thin conductor film
on which the plating resist was forned, FIG 3 shows the production
processes of a yet another embodinent illustrating a method of producing a
wired circuit board of the present 10 invention: (a) shows the step of
preparing Bayl ¢rghethingandystardilsef ore a shield |ayer being forned; (b)
shows the step of formng a thin conductor film which serves as a ground
| ayer, over an( @ntshowssugiba(sdae}nf ofa foemahg sahselatmlytic] pllitad dayerlDy

i nsul ating cover layer and resin |layers; (c) shows the step of form ng an

et chi ng r eslegtrobytia pihiiakdoh aper thxfrloﬁmd\ﬂ:tﬂﬁrﬁlnpfex?lﬂged Hromcomdybg film
and (d) shows the step of renpving the thin conductor film exposed from

t he etchingagigsi st by etching, 20 FIG 4 shows the production processes
sequent to the production processes of FIG 3 of the yet another

enbodi nent il E‘e?téh%'bv's’ﬁ e%lggﬁg\%\%s}gghm%stt}%pﬁg 1Cn:gn the red Ci rg:ui t board of

t he present invention= he etchlng re5|st
Conductor 111 nibarPRS Rt elorer 3%%}%%&%3?@%&5? <Filein reieh 61 ming s
plating resist was formed,
F1G. 3 shows the production processes of a yet another embodiment
illustrating a method of producing a wired circuit board of the present
10 invention:
(a) shows the step of preparing a wired circuit board before a shield
layer being formed;
(b) shows the step of forming a thin conductor film, which serves as a
ground layer, over an entire surface of a metal substrate including an
15 insulating cover layer and resin layers;
(c) shows the step of forming an etching resist on a shield layer
forming part of the thin conductor film; and
(d) shows the step of removing the thin conductor film exposed from
the etching resist by etching,
20 FIG. 4 shows the production processes sequent to the production
processes of FIG. 3 of the yet another embodiment illustrating the method
of producing the wired circuit board of the present invention:
{e) shows the step of removing the etching resist;
(f) shows the step of forming a plating resist on a part of the thin

25  conductor film corresponding to a reversed part of a shield layer forming



part on the thin conductor film (g) shows the step of form ng an
electrolytic plated layer by electrolytic plating on the thin conductor
filmexposed fromthe plating resist; and 5 (h) shows the step of renoving
the plating resist, FIG 5 shows the production processes of a still

anot her enmbodinment illustrating a nmethod of producing a wired circuit
board of the present invention: (a) shows the step of preparing a wired
circuit board before a shield 10 |ayer being forned; (b) shows the step of
form ng a phatémohe dsinsdondmctorfilng; of a metal substrate corresponding to a
reversed part of a shield layer formng part on the netal substrate

i ncl uding an ir?uls%w@g theVetep ayferfoAlthg eﬁhnel@yﬁﬂﬁm(ﬁ)atﬁbomyérhq)ystep of
form ng an el ectrol ess plated |l ayer, which serves 15 as a ground |ayer, by

Cayer and {RETF SRR pPAEPOITRE CBH SR Ror Py Flihe B5n) 1R LR, 2oV e

step of form'.r}g electrolytic plated | ayer on the electroless plated

| ayer by ef &% 3P§tic plating; and 20 (e) shows the step of renoving the
plating resist, Fl.G 6 shows the productio ocesses of a further

enbodi rent |Ipé?s~°thr°é{‘ﬁtrh§5ate I‘i%’&“’&n%)ﬁ&’dﬂg S ed circuit board of the
present invention: (a) shows the step of preparing a wired circuit board
before a shiel H#1G25 shoyes thae prefvycsioneprocgsses of a still another embodiment

illustrating a method of producing a wired circuit board of the present
invention:

(a) shows the step of preparing a wired circuit board before a shield

10 layer being formed;

(b) shows the step of forming a plating resist on a part of a metal
substrate corresponding to a reversed part of a shield layer forming part on
the metal substrate including an insulating cover layer and resin layers;

(c) shows the step of forming an electroless plated layer, which serves

15 as a ground layer, by electroless plating on the metal substrate including
the insulating cover layer and the resin layers exposed from the plating
resist;

(d) shows the step of forming an electrolytic plated layer on the
electroless plated layer by electrolytic plating: and

20 (e) shows the step of removing the plating resist,

FIG. 6 shows the production processes of a further embodiment
illustrating a method of producing a wired circuit board of the present
invention:

(a) shows the step of preparing a wired circuit board before a shield

25 layer being formed;



(b) shows the step of formng a plating resist on a part of a netal
substrate corresponding to a reversed part of a shield |ayer formng part
on the netal substrate including an insulating cover |ayer and resin

| ayers; (c) shows the step of formng an el ectrol ess plated | ayer by
electroless 5 plating on the nmetal substrate including the insulating
cover layer and the resin |layers exposed fromthe plating resist; and (d)
shows the step,qf rem)vi]ng the plating resist, and FIG 7 shows the
producti on prot¥ssews the Step i Owlbgﬁd@iﬁ%@gd‘eﬂﬁﬁr@daw@@u?ﬁ apwgtal of
Conparative Exanple 1: 10 (a) shows the step of preparing a wired circuit
board bef opubsirafie e@reespoagdmg troa xgversedwart nbasbisld lhavlegorbéhgg)a‘rb omed) ;
(b) shows the step of formng a thin nmetal filmon an entire surface of
the netal thebstetalailistcdtadnclgpdang hnsnbalating cveelayayend redidd 1agdrsshows t he
step of formng an electrolytic plated |layer on the thin 15 conductor film

by el ectrol yti ) ghawsntie b7 AF fidrih IpSARe REtfeddp kil BREFARRER-EVRE VENTS

Referring to FIG 1(1), there is shown a sectional view of "an enbodi nent

of a wy egflgm%% tROM A aPEubfisaty ﬁﬁ:wain!g%%%ggramgg %é\{eﬁqu%grﬁrgittgfboard !

shown in is a flexible wired circuit boar

substrate llé%ﬁg]@%ﬁgegﬂﬁfﬁlﬁb&%}%ﬁﬁi&%&gi&! 58&“ t and the |ike, for

exanpl e, conpri an 1 nsulating base | ayer 3 forned
on the metal suyRstrate.2, .a cenductor layer 4 forned on the insulating base
| ayer 3, and a@ishgmsahe 58%865‘?’”?%“"3 RGIBPHEJEB}%%{% i nsul ati ng base

|l ayer 3 for c riong the conductor. | ayer 4. 25 The tdal substrate 2 is a
thin metal foi F’i’(gr T,5hows, theipgodugtigh ppocesses of a method of producing a

wired circuit board of Comparative Example 1:
10 (a) shows the step of preparing a wired circuit board before a shield
layer being formed (no resin layer being formed);
{(b) shows the step of forming a thin metal film on an entire surface of
the metal substrate including an insulating cover layer; and
(c) shows the step of forming an electrolytic plated layer on the thin
.15 conductor film by electrolytic plating.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIG. 1(f), there is shown a sectional view of an
embodiment of a wired circuit board of the present invention. A wired
circuit board 1 shown in FIG. 1(f) is a flexible wired circuit board with a
20 metal substrate used as a suspension board with circuit and the like, for
example, comprising a metal substrate 2, an insulating base layer 3 formed
on the metal substrate 2, a conductor layer 4 formed on the insulating base
layer 3, and an insulating cover layer 5 formed on the insulating base layer
3 for covering the conductor layer 4.

25 The metal substrate 2 is a thin metal foil or a thin metal sheet of




conductive netal. For exanple, stainless, copper, alum num copper
-beryllium phosphor bronze, and 42 alloy may be used for the netal
substrate 2. Stainless is preferably used, in view of characteristic of
spring and corrosion resistance. It is preferable that the netal substrate
2 5 usually has a thickness in the range of 10-60[err]m or preferably
15-30[err]m and a width in the range of 50-500 [err]m or preferably
125-300 g m The insulating base |ayer 3 and the insulating cover |ayer 5
are fornesnofuctiveul atetal nat Epr al exarhple, nsithalesy medpgrdaral saluh@inhummy be
used for the insulating |ayers, for exanple, synthetic resin, such as

pol yi m de doppeededyllanhyphésphesibronf) sl AL allvyt bk e @Sdd forR®leyRbhar
sul fonic resin, polyethylene terephthalate resin, polyethylene naphthal ate

resin, andgyReratsi oyl gthifeéglgs r%’x%if&abg' {QS G| ik Alf Bla @flétg Sof .
f I eresinis

photosensitive resin is preferably used. Phétosen5|t|ve polyrm

uri et gt AR osafn Adidhole, PLALEHERE KM SHE HOSIRL AL E02E
2 Lo M S DRECARL! PR el 10 BB LA,
Used | nol UL PO XD SR0RePEPU DUGIER. OAPTEIEHGY. Lo BRK mgol d, Sl der

or alloys thereof Copper is preferably used. The conductor |ayer 4 usually
has a thi cknesEhe rinshlating dwsef layer 33 and the omsupptangregvey lsyeo fyara. The
wred circuit board 1 conprises a shield |ayer 6 covering the 25

i nsul ati ndormed of inswelattigome tenah e Tledinsulatieg meateriasbhat adxy Be wsad a
resin 8 for the insulating layers, for example, synthetic resin, such as polyimide

10 resin, acrylic resin, polyether nitrile resin, polyether sulfonic resin,
polyethylene terephthalate resin, polyethyleme naphthalate resin, and
polyvinyl chloride resin. Of these insulating materials, photosensitive
resin is preferably used. Photosensitive polyimide resin is further
preferably used.

15 It is preferable that the insulating base layer 3 usually has a
thickness in the range of 1-20um, or preferably 5-15x4m, and the
insulating cover layer 5 usually has a thickness in the range of 1-10 £ m, or
preferably 2-7 ¢ m.

The conductor layer 4 is formed of conductive material. The

20 conductive materials that may be used include, for example, metals, such
as copper, nickel, gold, solder, or alloys thereof. Copper is preferably used.
The conductor layer 4 usually has a thickness in the range of 2-30 £ m, or

preferably 5-20 £ m.

The wired circuit board 1 comprises a shield layer 6 covering the

25  insulating cover layer 5 and connected to the metal substrate 2, and a resin




| ayer 7 formed on the nmetal substrate 2 and contacted with the shield | ayer
6 at its end portions 8 on the opposite side of the insulating cover |ayer
5 across a connecting portion of the shield |ayer 6 with the netal
substrate 2. The shield |ayer 6 covers an upper surface and w dt hwi se (a
direction 5 orthogonal to a longitudinal direction of the wired circuit
board 1, or lateral sides when viewed in the paper) side surfaces of the

i nsul ating, cover. | ayer . Further, the shield |ayer 6 extends fromthe
both si de BYFF ddermeg o ﬁmwwﬁmmp@ w4 cemiased it thg phiglddayeg cover
| ayer 5, whereby it is lamnated on the nmetal substrate 2 to be connected
t heret o arfl ahlitpend ppotiens ey the wpposidd swile bf the unpdatmg ¢avee lafet he resin
| ayer 7 at both w dthw se end portions 8 thereof. The shield layer 6 is

f ormed of aarossiacbnuectmsg portadn oftdre shiahblayer éewithsthesmetnlasibeonper,.
chromum nickel, gold, silver, platinum palladium titanium tantalum

sol der, or al Thyshidldlapér 6RYvEe 4isagpbPEuifate SOk HthaN6s (Hdidektibf
preferable that the 15 shield layer 6 usually has a thickness in the range

of 0. 255[ egrkhéoril to A 18heliRliYalHire4idf &4 tHe Jﬂ%d%c@}igb&?ﬁgff & Tafed9" med by

a plating nethod, such as electrolytic plating or ect g€ss plating, or

on a1 naerReeP e e bier Sk SRR SRR AT SHIGERTRE T ow

Tocat ed at> bBEFEHG e 8o R fterd BorHEB R Fome thndhith: rids” Sudares Tgeor -
Tayer 5 arviaihmissBRBYRh R $1abBSBULUMHFOU 13T &) ATRSFBY 1 9hm)  and
arranged (in parallel with the insulating cover layer 5 in the | ongitudinal
di r ect i on laminatad,gnythe. metal sybsimieZita be conreqiedithergibeandialse he resin
| ayer 7 usually 9
10 closely contacted with an upper surface of the resin layer 7 at both
widthwise end portions 8 thereof. The shield layer 6 is formed of
conductive material. For example, metals, such as copper, chromium,
nickel, gold, silver, platinum, palladium, titanium, tantalum, solder, or
alloys thereof may be used for the shield layer 6. [t is preferable that the
15 shield layer 6 usually has a thickness in the range of 0.2-5um, or
preferably 0.5-4 2 m. The shield layer 6 is formed by a plating method,
such as electrolytic plating or electroless plating, or by a vacuum
film-forming method, such as sputtering, vacuum deposition, or ion plating.
The resin layer 7 is formed in the form of two long and narrow strips
20  of resin on the metal substrate 2. The two strips of resin are located at
both widthwise outward sides of the insulating cover layer 5 and are
spaced from the insulating base layer 3 and the insulating cover layer 5 at

a predetermined distance {(0.05-5mm, or preferably 0.1-3mm) and arranged

in parallel with the insulating cover layer 5 in the longitudinal direction of

25 the wired circuit board 1. It is preferable that the resin layer 7 usually




has a thickness in the range of 1-20 g in, or preferably 5-15 [err] mand a
wdth in the range of 20-1,000[err]m or preferably 50-500[err]m The each
resin layer 7 is formed to have any desirable length in the |ongitudinal
direction of the wired circuit board 1, depending on its intended purposes
and use. 5 This wired circuit board I may be produced by various nethods
ment i oned bel ow, w thout any particular limtation. For exanple, a wired
circuit board I A having the insulating base |ayer 3 forned on the netal
substrat e Ras altbidkmedsict dhe rayge oft1 {2y eqg ooprefdrablynsdlbat mngndaseidthyer 3,
the insulating cover layer 5 formed on the 10 insul ating base layer 3 to

cover the @oBHGadEe! &/ 20-KO0@NAn] be prefably \5-50@8 . | BYersach kasiged on

the netal substrate 2 (i.e. a wired circuit board | before the shield
| ayer 6 be ' ] , [ . Jhis
wred ci r?&?tg T Egg?’gﬂ)lmg\ﬂ?gﬁfﬁ%%@?%ﬁk{@%tlﬁg%%pfgf\?me ?\%h%tlc%gsagggecu%g for

exanpl e, t(ﬂocﬂgh)vﬂ'?& cmgwoaﬁhrfgdgp%gginlﬁqgﬁ lri_ltastiin@‘?rétfeadsﬁ%ll's[{%%% 81319and the

respective resin layers are € e S U8 The
i nsul ati ng basg, | ayer and .t he respective resin |layers 7.can be, formed on
the netal subsf‘P’aﬁ 15€ rFlFi’t‘é{ p‘tﬂalr ' nﬁ‘%gﬁoﬂf‘)‘f“&fﬁe BnfATeous Jpetdodst i on of
phot osensi tive regibn such_as solution of photosensitive polyamc acid
resin, is BepHpeed pslow.cwrthqubany pagBeplardimatabion: ate 2 and then is
exposed to |light and devel oped, thereby form ng@t he insulating base |ayer 3
and the respecFox expeyile, payares wircnttobeansk ddehavimadbe pasulatme taseeaf t er,
it is dried and cured. Alternatively, an insulative filmpreviously forned
25 into alafep8 foomedsponte ngetad substade @, dhetdonduntu lnayend fiwsed ayer 3
and 10
the insulating base layer 3, the insulating cover layer 5 formed on the
10 insulating base layer 3 to cover the conductor layer 4, and the respective
resin layers 7 formed on the metal substrate 2 (i.e. a wired circuit board 1
before the shield layer 6 being formed) is prepared, first, as shown in FIG.
1{a).
This wired circuit board 1A can be formed in the following processes,
15 for example, though not shown.
First, the insulating base layer 3 and the respective resin layers 7 are
formed on the metal substrate 2.
The insulating base layer 3 and the respective resin layers 7 can be
formed on the metal substrate 2 in the following method, for example.
20  Solution of photosensitive resin, such as solution of photosensitive polyamic
acid resin, is applied to a surface of the metal substrate 2 and then is
exposed to light and developed, thereby forming the insulating base layer 3
and the respective resin layers 7 into a predetermined pattern. Thereafter,

it 1s dried and cured. Alternatively, an insulative film previously formed

25 into a shape corresponding to the form of the insulating base layer 3 and

10




the resin layers 7 may be adhesively bonded to the surface of the netal
substrate 2 via an adhesive layer, if necessary. Then, the conductor |ayer
4 is fornmed on the insulating base layer 3. The conductor |ayer 4 is
formed in the formof a predetermined wired 5 circuit pattern by a known
patterning process, such as an additive process, a sem -additive process,
or a subtractive process. The conductor |layer 4 may be covered with an

el ectrol esg nickel, plated |ayer the electroless nickel plating, if
necessary %F"e%?tlég?rst emayshe é’%%‘ﬁ@“’@b(/i’l‘mﬁﬁ‘}ép thy gurfgeened tha mieal
insulating 10 base |ayer 3 in such a manner as to cover the conductor

| ayer 4. Fobsteatgnpye amedhesiveilagen, af nengssower | ayer 5 is fornmed on the

i nsul ating base |ayer 3, solution of photosensitive resin, such as

sol ution of phThesgetls tonductpolasari £ isatirthadesn theiinsabpingbato layerug f ace of
the insulating base layer 3 including the conductor layer 4 and then is

exposed t dThé gandactbrdRiyelr opeid, fokmeldnen aby foRhiTofth (e deRehReASkirkde resin
into a predeterm ned pattern. Thereafter, it is dried and cured.

Al ternagt i v@ksbit patteds Wydh k@wid hAtePRRY! Hoebs, fsﬁf:ﬁ"%l@ Arpﬁﬂgﬁ%r\%hyﬁzgogess,

corresponding to the formof the insulating cover layer

adhesi vel v, BoRsidiayL ol 356, ApbaBuLOSHALLNS TRRSSAAYST 1l udi ng

t he conduct ayer 4 a an adhesive 20 necessary.

circuit board,lA can he epared .in this nner., ,Then, the shield | ayer 6

is formed Ilgﬁgt%eec%‘?egggs‘ggi‘ ﬂo‘aﬁ“’?‘ﬁi&ﬁ @\mkr@(}a)“‘-t‘ﬁ} layer, EY,'E‘& ?SlﬁF‘iYo fduct or

film9 whic erves as,a ground layer is formed on an entire area of the
PPlating. i prcd

metal subst'f 5°@We insul ating cover 25 layer 5 and the resin

| ayers 7, as s,P}?wn in FIG _1(b])., The vacuum 11
ereafter, the insulating cover layer 5 is formed on the insulating

10  base layer 3 in such a manner as to cover the conductor layer 4. For
example when the insulating cover layer 5 is formed on the insulating base
layer 3, solution of photosensitive resin, such as solution of photosensitive
polyamic acid resin, is applied to a surface of the insulating base layer 3
including the conductor layer 4 and then is exposed to light and developed,

15 thereby forming the photosensitive resin into a predetermined pattern.
Thereafter, it is dried and cured. Alternatively, an insulative film
previously formed into a shape corresponding to the form of the insulating
cover layer 5 may be adhesively bonded to the surface of the insulating
base layer 3 including the conductor layer 4 via an adhesive layer, if

20 necessary. The wired circuit board 1A can be prepared in this manner.

Then, the shield layer 6 is formed in the processes shown in FIG.
1(b)-(D.

First, a thin conductor film 9 which serves as a ground layer is formed
on an entire area of the metal substrate 2 including the insulating cover

25 layer 5 and the resin layers 7, as shown in FIG. 1(b). The vacuum

11




filmformng nethod, sputtering in particular, is preferably used for
formng the thin conductor film9. The conductive nmaterials that nay be
used for the thin conductor film9 include preferably chrom um and copper.
Specifically, it is preferable that a thin chromumfilmand a thin copper
5 filmare sequentially forned on the entire area of the netal substrate 2
I ncl udi ng the insulating cover layer 5 and the resin |layers 7 by
sputtering, It is preferable that the thin chromumfilmhas a thickness
of 300- 700flmdorinie meithod,oppeattetingmihapaatittilack nes preferg- (hse@Ofor Then,
an electrolytic plated layer 10 is forned on the thin conductor 10 film9

by el ect r ofa¥idifig Ahatihif coadustoeViilm 9. FMie ddrductiVBemat&asakahiltihay Heat ed
| ayer 10 nay be formed in a proper nethod, wthout any particular

limtati Onusd?)folretﬁ@rﬂﬂkﬁ h&uétﬁr B & Eﬁahﬁeg{}gfer?ﬂl[ye iy B co cop

ni ckel - plate ayer an e ectr yt|c g ayer are S8 uent lally
formed on onduc b troI n | ating and
el ectrol yt|é etifl ?zghy’l era khat a %‘é %85‘“&?{} bﬁlﬂaﬁ & 5]? I%I%c}‘over ed
wi th etchi reS|st 11 1 ch manner f.hat an n nt ed ion of the
wi red ﬁﬂ? G FHUEAL aglyhgquﬁgﬂ PRYIEE Iaé%ro oP’-‘rﬁtﬁg é‘?‘ttr?@nzt her eof
(i.e., portlons of the resin Iayers 7 _and. net al substrate 2 ext endi ng
wi dt hwi se #studipd thennsplamarenerdaser pams thedresis lavensi Ohy sputtareng.esin
| ayers 7) can be exposed, as shown in FIG 1(d). The etching resist 11 is
formed by B irowfenableshat the thindehromium flm das 4 thickraspbf 300HEW At he
unwant ed portion exposed fromthe etching resist 11 Is renoved by etching,
as shown iamdtle tHipedoppehdilomana ¢hickmess 0f508-3,W At ched by a known
et ching nethod such as chem cal etching (wet etchlng) 12
Then, an electrolytic plated layer 10 is formed on the thin conductor
10 film 9 by electrolytic plating, as shown in FIG. 1{c). The electrolytic
plated layer 10 may be formed in a proper method, without any particular
limitation. For example, it is preferable that an electrolytic nickel-plated
layer and an electrolytic gold-plated layer are sequentially formed on the
thin conductor film 9 by electrolytic nickel plating and electrolytic gold
15 plating.
Then, the wired circuit board 1A is covered with etching resist 11 in
such a manner that an unwanted portion of the wired circuit board 1A
other than a shield layer 6 forming portion thereof (i.e., portions of the
resin layers 7 and metal substrate 2 extending widthwise outwardly from
20 widthwise intermediate portions of the resin layers 7) can be exposed, as
shown in FIG. 1(d). The etching resist 11 is formed by a known method
using dry film resist, for example.
Then, the unwanted portion exposed from the etching resist 11 is

removed by etching, as shown in FIG. 1(e). The unwanted portion is

25  etched by a known etching method such as chemical etching (wet etching).

12




Thereafter, the etching resist 11 is renoved to obtain a wired circuit
board 1 with the shield layer 6 conprising the thin conductor film9 and
the electrolytic plated layer 10, as shown in FIG 1(P. Alternatively, the
shield | ayer 6 can be forned in another method 5 shown in FIG 2.
Specifically, the wired circuit board 1A (the wired circuit board 1 before
the shield layer 6 being formed) is prepared in the same manner as in FIG
1(a), first, sho 2 Then, the thin conductor film 9 which
serves as theaéb%’i?ﬁgmqraglé eF%hméG'eF'@F ddisoremeRedein Phlaun e wisad eHeuitet al
substrate 2 including the insulating cover layer 5 and the resin |layers 7
in the sariardnhavithdherslield layep)6 comprisioguthe thin @ondabtor filwerd aadpl at i ng
resist 12 is formed on a portion of the thin conductor film9

cor r espondhegledralytievpdasatlayer flDpas ehowhansFi! Hf). ayer 6 fornming 15
portion, as showmn in FIG 2(c). The plating resist 12 may be forned in a

known met hod uAltesnativelfy] ithe redséldt layledr 6 @4anbé Eforthe@Nin ha6tIedealdtBbyti C
plated |ayer 10 is fornmed by electrolytic plating on the thin conductor

film9sexpde@sd id PIGt Pe plating resist 12, as shown in FIG 2(d). The
el ectrolytic plated | ayer 10 may be forrred in a proper 20 nethod, w thout

ol bct ol yiic l"‘i""ﬁi‘sﬂﬁ& by F‘Qﬁ%‘f’*’?@“@ ek o2 RS R8P ol 1oy

el ectrolytic nic the'e yt1cC go
o T SR e B AT o T SRR RHE ,
S TR Rl 2 e, i o e
Then, the thin conductor film 9 which serves as the ground layer is
10 formed on the entire area of the metal substrate 2 including the insulating
cover layer 5 and the resin layers 7 in the same manner as in FIG. 1(b), as
shown in FIG. 2(b).
Then, a plating resist 12 1s formed on a portion of the thin conductor
film 9 corresponding to a reversed portion of the shield layer 6 forming
15 portion, as shown in FIG. 2(¢). The plating resist 12 may be formed in a
known method using dry film resist, for example.
Then, the electrolytic plated layer 10 is formed by electrolytic plating
on the thin conductor film 9 exposed from the plating resist 12, as shown in
FIG. 2(d). The electrolytic plated layer 10 may be formed in a proper
20  method, without any particular limitation. For example, it is preferable
that the electrolytic nickel-plated layer and the electrolytic gold-plated
layer are sequentially formed on the thin conductor film 9 by electrolytic
nickel plating and electrolytic gold plating.
Thereafter, the plating resist 12 is removed by a known etching

25 method, such as chemical etching (wet etching), or by stripping, as shown
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in FIG 2(e), and then the thin conductor film9 on which the plating
resist 12 was forned is also renoved by a known etching nethod such as
chemi cal etching (wet etching), as shown in FIG 20). The wired circuit
board 1 having the shield |ayer 6 conprising the thin conductor film9 and
5 the electrolytic plated layer 10 is produced in the manner nentioned
above. Alternatively, the shield ayer 6 can be fornmed in yet another

met hod shown in @&G Specifically, the wired circuit board 1A (the
wired circdi FlGoded and paewithe thn eonducgor flmar9 eniyehieh therplating xesptepar ed
in the sane manner as 10 in FIG 1(a), first, as shown in FIG 3(a). Then,
the thin cbhduas doriiedmsO alko ahlmmevlebyaa khewgr etoidng ayethod suchr med on
the entire area of the netal substrate 2 including the insulating cover

| ayer 5 anthenfieal etihing dwet etching)t he shawn WX HP. | Thel @irel( Hkreui@s
shown in FIG 3(b). 15 Then, the etching resist 11 is fornmed on the shi eld

| ayer 6 f d¥rad hReHd G Qileld‘ﬁly‘elﬂleﬁc&ﬁﬁﬁ'dﬁ{ifhé thim &nrﬁi%t(ﬁhﬁﬁﬂ dqr n | | -

3(c). The etchlng resist 11 is formed In a known net hod using

t t {
cooning 1 b sﬁ*?“?mc%%&eﬁ%yl%? ?ﬂg@a@fs 'ﬂl%?'e%f’e@?%%%e thin
conductor fil n}ﬂ% net h em cal

etching (wet etchit ngt)weqéfﬁ'tél}eegglte la){eﬁ 8?%? ﬁgr‘Pgﬁﬂgtye%f‘}@H HB%BB by a

known etchin e d,, such as chemi cal etching (wet etching), or by

peel i ng, a9© g‘ﬂb%km 3FI G 4(e), and then the plating resist 12 is formed

on portions of the %mﬁ substrate 2 and resin |ayers 7 correspondl ng to a
1g¢a

reversed port ioRRS ethes waped cirquay, deard 1} fthey Wwaed | drcuihdroasd | 1

shown in FIG 4(f). The plating 14
before the shield layer 6 being formed) is prepared in the same manner as

10 in FIG. 1(a), first, as shown in FIG. 3(a).

Then, the thin conductor film 9 which serves as the ground layer is
formed on the entire area of the metal substrate 2 including the insulating
cover layer 5 and the resin layers 7 in the same manner as in FIG. 1(b), as
shown in FIG. 3(b).

15 Then, the etching resist 11 is formed on the shield layer 6 forming
portion of the thin conductor film 9, as shown in FIG. 3(c). The etching
resist 11 is formed in a known method using dry film resist, for example.

Then, the thin conductor film 9 exposed from the etching resist 11 is
removed by etching, as shown in FIG. 3(d). The thin conductor film 9 is

20 etched by a known etching method, such as chemical etching (wet etching).

Thereafter, the etching resist 11 is removed by a known etching
method, such as chemical etching (wet etching), or by peeling, as shown in
FIG. 4(e), and then the plating resist 12 is formed on portions of the metal
substrate 2 and resin layers 7 corresponding to a reversed portions of the

25 shield layer 6 forming portion thereof, as shown in FIG. 4(f). The plating
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resist 12 may be fornmed in the known nethod using the dry filmresist, for
exanpl e. Then, the electrolytic plated layer 10 is fornmed by electrolytic
plating on the thin conductor film9 exposed fromthe plating resist 12,
as shown in 5 FIG 4(g). The electrolytic plated |layer 10 may be forned in
a proper method, wi thout any particular Iimtation. For exanple, it is
preferable that the electrolytic nickel-plated | ayer and the electrolytic
gol d-plated |layer are sequentially formed on the thin conductor film9 by
el ect r ol ytresistniZ kely lp¢ &oriomgfd amthe keowmoingthad geing; Headinflmi@sitefraf t er,
the plating resist 12 is renoved by a known etching nethod, such as

chem cal edghhple. (Wet etching), or by peeling, as shown in FIG 4(h). The
wired circuit board | having the shield layer 6 conprising the thin

d fil 1 ' ' ! h
conductor fil mrieanghd Sﬂ%itéjolﬁﬁﬁé 1axkd Qaﬁédzai@@'s koPhEdd Iﬂ%? %&tgélgﬁgﬁﬁ?n?%e the

manner nentioned above. n the methods shown in .3
Phe. thin condi e RSl SRRl o (IR RGIRE 30iek 12, 54 SRBFG I, ' °0,
el ect & yi IO plPeq TR, ltergid SIRREARE 1 ainy 65 Tamefrie napreperTni o
From stri JEHpth REHEPHE JORdbpOHEIBh HitAHEReof OF (FEHRRICCH! Bt PFOIBFgbIoThe
shield layer 6 may_ alternatively be fornmed by a nmethod shown in FIG 5.
Speci fi calthat thee elgotealytip reigkel pladed laxer tard \the celeetrobitic epldiptnted 25
before the shield |l ayer 6 being forned) is prepared in the sane nanner as
15 layer are sequentially formed on the thin conductor film 9 by electrolytic
nickel plating and electrolytic gold plating.
10 Thereafter, the plating resist 12 is removed by a known etching
method, such as chemical etching (wet etching), or by peeling, as shown in
FIG. 4(h). The wired circuit board 1 having the shield layer 6 comprising
the thin conductor film 9 and the electrolytic plated layer 10 is produced in
the manner mentioned above.
15 In the methods shown in FIGS. 3 and 4, the plating resist 12 may be
formed in such a manner that it is spaced from the thin conductor film 9
with a minute space, as shown in FIG. 4(f), so that an end surface of the
thin conductor film 9 can be covered with the electrolytic plated layer 10,
as shown in FIG. 4(g) and FIG. 4(h). This can provide the advantageous
20 effect of preventing the shield layer 6 from stripping from the end portion 8
thereof further effectively. |
The shield layer 6 may alternatively be formed by a method shown in
FIG. 5.
Specifically, the wired circuit board 1A (the wired circuit board 1

25  before the shield layer 6 being formed) is prepared in the same manner as

15




in FIG 1(a), first, as shown in FIG 5(a). Then, the plating resist 12 is
formed on a portion of the netal substrate 2 corresponding to a reversed
portion of the shield layer 6 formng portion on the netal substrate 2
including the insulating cover 5 layer 5 and the resin layers 7, as shown
in FIG 5(b). The plating resist 12 nmay be fornmed in a known nethod using
dry filmresist, for exanple. Then, the electroless plated | ayer 13 which
d.layer _is formed by electroless plating on the netal

serves as th ro
substrate @F%‘gi E@Sn@rﬁthéﬁ‘ sb‘h‘gl}llatﬁ% aker | ayer 5 and resin layers 7

exposed fromthe plating resist 10 12, as shown in FIG 5(c). The

el ectrol ess pl dben, [thyeplatigrapsise 1drisefprmed anpaopertiowtdfodhe whetedut any
particular limtation. For exanple, it is preferable that the el ectrol ess
ni ckel - pl atwdebttatgel torrésporelingntd he roevémbd poftsdn aifetle bhigldetiyvea! gss

ni ckel plating. Then, the electrolytic plated |ayer 10 is formed on the

el ectr ol esformlbg Poatied batbe metdly sebaehtcORYirichudingt tHY inddadingWove? FI G
5(d). The electrolytic plated Iayer 10 nmay be formed in a proper method,

W t houts anyyepP8rdrddCtle¥esin IB;I&E i7?ﬁs Sﬁ%ﬁ?ﬁe eﬁ(b?.t The %gﬁiﬁ%qg%lgt tl?at the

el ectrolytic nickel-plated’l ayer and t ectrolytic I'at ed Tayer

ST R RS e e SR S

gol d plating: erea _ Ingere s eby a known
IR W TN B L DA T
Cayer 10 e fogmsd,BEPsiPoRel HIATBE fbiieomean nBBbetrass orRIVInS aheayer 6
may be f Origggla?:¥ngacc&%trqggef goa\‘/\gd irgsillillgyefs' 7 %e?:posed from the plating resist
10 12, as shown in FIG. 5(c). The electroless plated layer 13 may be formed
in a proper method, without any particular limitation. For example, it is
preferable that the electroless nickel-plated layer is formed on the metal
substrate 2 by electroless nickel plating.
Then, the electrolytic plated layer 10 is formed on the electroless
15 plated layer 13 by electrolytic plating, as shown in FIG. 5(d). The
electrolytic plated layer 10 may be formed in a proper method, without any
particular himitation. For example, it is preferable that the electrolytic
nickel-plated layer and the electrolytic gold-plated layer are sequentially
formed by electrolytic nickel plating and electrolytic gold plating.
20 Thereafter, the plating resist 12 is removed by a known etching
method, such as chemical etching (wet etching), or by peeling, as shown in
FIG. 5(e). The wired circuit board 1 having the shield layer 6 comprising
the electroless plated layer 13 and the electrolytic plated layer 10 is

produced in the manner mentioned above.

25 The shield layer 6 may be formed by a method shown in FIG. 6.
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Specifically, the wired circuit board 1A (the wired circuit board | before
the shield |ayer 6 being fornmed) is prepared in the same manner as in FIG
1(a), first, as showmn in FIG 6(a). Then, the plating resist 12 is forned
on the portion of the metal 5 substrate 2 corresponding to a reversed
portion of the shield layer 6 formng portion including the insulating
cover layer 5 and the resin layers 7, as shown in FIG 6(b). The plating
resist 12 may be forned in a knowmm nethod using dry filmresist, for
exanpl e. Then, SphafiehByt tht essefl aredt|lad 18 (thef wireld chyudl bosrdlless
plating 10 on the netal substrate 2 including the insulating cover |ayer 5

and resin béfayethe shivl@aager 6 eing fermpédtisigepaiddin tHe safmeShRMherhsF G
6(c). The electroless plated layer 13 may be forned in a proper nethod,

wi t hout any, FPAr 1dag YAk, hé BhowhiiFIG G (aexanpl e, it is preferable that the
el ectroless nickel-plated layer is formed on the metal substrate 2 by

e ectreleos mahgh, (b8 PhEd Sy ocenl Uiied i B IBGEER! She ek,

renoved by a known e od, "such as chem cal

or by el i s shown in_ FIG _ 6(d). Thewred circuit board,l haying the
shi el d ay%‘?rl%%r%&%r F%’]’rﬁﬁpoq(ﬁggewec(?\ FSV%rssgdpPgﬁé(Hl 1ofyEhe shugldi Jayer By oduced
I n the manper .nenti aned %ﬁl%égbove.. In the wireq circuit,  hoard 1 _t hus

obt ai ned, {KBIEHPIFHORAY g dhensiyatingcovgs davey » gndother resiy dayersang

connected to the netal_substrate 2 is closely contacted with the resin
| ayers 7 at> 2% showm ndFlG- &ik). 8 Dhe plating pesist 2 mavibe formpd ingskinewnng
cover layer 5 to the connecting portion (contacting 25 portion) of the
shi el d | aymetiodvasingtdry falm absistifor example. This can produce 17

Then, the electroless plated layer 13 is formed by electroless plating
10  on the metal substrate 2 including the insulating cover layer 5 and resin
layers 7 exposed from the plating resist 12, as shown in FIG. 6{(c). The
electroless plated layer 13 may be formed in a proper method, without any
particular limitation. For example, it 1s preferable that the electroless
nickel-plated layer is formed on the metal substrate 2 by electroless nickel

15 plating.

Thereafter, the plating resist 12 is removed by a known etching
method, such as chemical etching (wet etching), or by peeling, as shown in
FIG. 6(d). The wired circuit board 1 having the shield layer 6 comprising
the electroless plated layer 13 only 1s produced in the manner mentioned

20 above.

In the wired circuit board 1 thus obtained, the shield layer 6 covering
the insulating cover layer 5 and connected to the metal substrate 2 is
closely contacted with the resin layers 7 at its end portions 8 of the opposite
side of the insulating cover layer 5 to the connecting portion (contacting

25  portion) of the shield layer 6 with the metal substrate 2. This can produce
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t he advant ageous result that even when the shield |ayer 6 is fornmed by
plati ng or by vacuumfilmform ng nethod, the shield |layer 6 can be cl osely
contacted with the resin layers 7 at wi dthwi se end portions 8 thereof in a
reliable manner. This can well prevent the shield layer 6 fromstripping 5
fromthe end portions 8 thereof so as to ensure a reliable connection
(close-contact) of the shield layer 6 with the netal substrate 2 at a
connecting portion thereof extending fromboth w dthw se sides of the

i nsul at i ngtheogdrantagepus regultnthateeyon whpar they shiglildlayan Goroforedbyanced
reliability of electrical connection between the netal substrate 2 and the
10 shi el d pPlayimg & by vackmenBlsifgrningmethodithe sheeldclniyon 6reahi labtlpselgxanpl es
While in the follow ng, the present invention will be described in further

detai|l wi tdomtaéredewith the fosinhgersanat Goidphwidd ¥8d peafiphe s thdigof ff gsent
invention is not limted to any Exanples and Conparative 15 Exanpl es.

Exanpl e 1 S0ablé aiarierP0TiaNicanagtl fresbit YRS sﬁﬂﬂhiﬁ??f goﬁaﬁﬁ%ﬁgﬁ? f a

nmetal substrate of stainless foil having thickness © en was

exposeq  tQoln §RE aftf ﬂi’)‘i"\(igkgpgdthey §6TdL%o ddsudrd %ufquablg\h&)rnf%%%gg?ll_ in

i nsul ati ng base 20 | ayer pol yimde resin having thickness o

W dth o ooifeHEid 3, R HEE Tod i iRl b e B CFaR e e
Then, & CRATERUPE BYRIOTALe RSt roeging Zerh. Do gLIRIBosses obshe
Speci fi Calilngixla%i&ghi:gver taz}irlar f5i tlon?:l{:eolr-repsrilil ;;r]grsa’l’ .t h’il‘ﬂiscct]z{nog;‘gv?dfei(alnnl:ar;l?:zang 18
reliability of electrical connection between the metal substrate 2 and the
10  shield layer 6 to achieve significant noise reduction reliably.
Examples
While in the following, the present invention will be described in
further detail with reference to Examples and Comparative Examples, the
present invention is not limited to any Examples and Comparative
15 Examples.
Example 1
Solution of polyamic acid resin was applied to a surface of a metal
substrate of stainless foil having thickness of 20 £ m and then was exposed
to light and developed. Thereafter, it is cured, whereby an insulating base
20 layer of polyimide resin having thickness of 14 £ m and two resin layers of
polyimide resin having thickness of 14t m and width of 0.1mm and spaced
0.1mm from both widthwise sides of the insulating base layer were formed
in the form of a predetermined pattern.

Then, a conductor layer was formed by a semi-additive process.

25  Spectfically, a thin metal film comprising a thin chromium film having
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t hi ckness of 300A and a thin copper film having thickness of 700A were
formed by sputtering. Then, an electrolytic copper-plated | ayer having

t hi ckness of 10 g mwas fornmed on the thin netal filmthus formed. Then,
the electrolytic copper-plated |layer was covered with an electroless 5
ni ckel -pl ated | ayer having thickness of 0.1 a mby electrol ess ni ckel
plating. Thereafter, solution of polyamc acid resin was applied to the
surface of the insul atj ng base layer in such a nanner as to cqver the
conduct or thigknass s B00erandia dipowpper dilm havinenthigknessopb@00 Fhevesar t er
it is cured, whereby an insulating cover |ayer of polyimde resin having
t hi ckness fofmgd 1by ,sputterasg.f oThen, aA wlecadlytic @oppebphitdd blafyer chaviabi el d
| ayer being formed was produced in the nmanner nentioned above (Cf. FIG

1(a)). ThehickndsBiof 1084 @l whi fefsedphi therthin pidtal Al chddforidddn M)
t hi ckness of 300A and a thin copper film having thickness of 700A was

formed on the cRakkAgEr egnRfhEedetglor WAL (@ ErdNUHE Nth LhB hiRLALI NG

15 cover | ayer and e resin layers sputtering (Cf.

Ther eakter . I r

ni ckel t‘Spl are lgfl‘gér:& L?eli(?\)g%tlﬁé %?ggé@o&%ﬁm&}glﬁ%ggﬁ% ? Mﬂl )f“m%gol d

pl ated |ayer Vi ng thi e err].,mwas forne t hi

Bonduct or 111 nTBYFeReE ARG RALEREE BPAToR 70 féﬁ’lg'&“t‘f b vk &u

plating (CE. .FIG 1(c)). 20 Then, the wired circuit board was vered W th
etching r &ithe wulatyng hase lager dp FHhep HARTEE AfeFo CAYAT HhE GRUAREED
portion ot her than a shield la formng portion thereof can be exposed
(Cf. FI G layenand thep @POS?‘KEO laht«/andégevs&nmdon Theyeaker.fit dneered, et chi ng

resist was renoved by etching (FIG 1(e)). 25 Then, the etching resist was
renoved (Flgrebyfan instdetingreevex laveyiaf Im@ylmlde resin havmg thickness of 5

10  1tm was formed. A wired circuit board before a shield layer being formed
was produced in the manner mentioned above (Cf. FIG. 1(a)).

Then, a thin metal film comprising a thin chromium film having
thickness of 300A and a thin copper film having thickness of 700A was
formed on the entire area of the metal substrate including the insulating

15 cover layer and the resin layers by sputtering (Cf. FIG. 1(b)).

Thereafter, an electrolytic plated layer comprising an electrolytic
nickel-plated layer having thickness of 1 1 m and an electrolytic gold plated
layer having thickness of 14t m was formed on the thin conductor film by
electrolytic nickel-plating and electrolytic gold plating (CF. FIG. 1(c).

20 Then, the wired circuit board was covered with etching resist of dry film
resist in such a manner that an unwanted portion other than a shield layer
forming portion thereof can be exposed (Cf FIG. 1(d)). Thereafter, the
unwanted portion exposed from the etching resist was removed by etching
(FIG. 1(e)).

25 Then, the etching resist was removed (FIG. 1(f)). The wired circuit
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board having the shield | ayer conprising the thin conductor film and
electrolytic plated | ayer was produced in the manner nentioned above.
Exanple 2 The wired circuit board before the shield | ayer being fornmed was
5 produced in the sane manner as in Exanple 1 (Cf. FIG 2(a)). Then, a thin
metal filmconprising a thin chromumfilmhaving thickness of 300A and a
thin copper film having thickness of 700A was forned on the entire area of
t he et al éUb tégte inglﬁudlird‘n%lthe i nsul ating cover layer and the resin

| ayers by RQfrck bAViRg (the. shedd layey compnisipg the tthin congugtim§ilmesindt  of
dry filmresist was forned on a portion of the thin conductor film

cor r espondtlagtrelytic plaved baserpors prduskdtihdhe mhahmer mayeonbdrationg. porti on
(Cf FIG 2(c)). Then, an electrolytic plated |layer conprising an

el ectrolytic nickel-plated | ayer haBkampldizckness of | [err] mand an

el ectrolytic gold-plated | ayer having thickness of 1 IL mwas fornmed by 15

el ectrol yti c nThkekirnedatirogitabshrd Before! tHel Shidd Aapbftidife OBrinke akn
conductor filmexposed fromthe plating resist (Cf"FIG 2(d)). Thereafter,

the p'%tirlﬁ'oﬂﬁéé&ln\fﬁésﬁﬁ@%ﬁﬁn@yagIi‘ﬁ'fgﬁ@ﬁ%@f@fﬂ@l@%(ﬁbG 2(e)), and

then the thin conductor filmon which ating resist 'had been forned
was al so reno y .t C ' t chi . FhG. 24)).. The..w r.ed .20
circuit board a?/ll?’ns 9&3 SEI erghflgfggﬂggsﬁ%%%it%nt?ﬁoﬁiuﬁl ?gﬁﬁdavd?gfi | m
and the el.gety .ol vt i ted,l ayer was preduced.in . the nanner ti oned
above. Exéc(r?rl%gﬂenesq’g'ﬂ%'e%c\%i‘?e%]%iq’ g@in[ C%P&f&ﬁ‘%‘é%‘féﬂ% ﬁé’é‘lﬂeé?d) IZ‘:@E& ¥afng

formed wa 25 . produced,in the sa manner as in Ex le 1 (O FIG 3(a)).
20 Yorried on e entire area o trﬂ% metal substrate incfurmng the( msulating (a))

cover layer and the resin layers by sputtering (Cf. FIG. 2(b)).

10 Thereafter, a plating resist of dry film resist was formed on a portion
of the thin conductor film corresponding to a reversed portion of the shield
layer forming portion (Cf. FIG. 2(¢c)). Then, an electrolytic plated layer
comprising an electrolytic nickel-plated layer having thickness of 1 2 m and
an electrolytic gold-plated layer having thickness of 12 m was formed by

15  electrolytic nickel plating and electrolytic gold plating on the thin
conductor film exposed from the plating resist (Cf. FIG. 2(d)). Thereafter,
the plating resist was removed by chemical etching (Cf FIG. 2(e)), and
then the thin conductor film on which the plating resist had been formed
was also removed by the chemical etching (Cf. FIG. 2(f)). The wired

20  circuit board having the shield layer comprising the thin conducter film
and the electrolytic plated layer was produced in the manner mentioned
above.

Example 3
The wired circuit board before the shield layer being formed was

25 produced in the same manner as in Example 1 (Cf. FIG. 3(a)).

20




Then, a thin metal filmconprising a thin chromumfilm having thickness
of 300A and a thin copper filmhaving thickness of 700A was forned on the
entire area of the netal substrate including the insulating cover |ayer
and the resin |ayers by sputtering (Cf. FIG 3(b)). 5 Then, an etching
resist of dry filmresist was forned on a shield |ayer form ng portion of
the thin conductor film(FIG FIG 3(c)). Then, the thin conductor film
exposed fromthe etching resist was renoved by chem cal etching (Cf. FIG
3(d)). Ther eaf Then, tahehirt ahetad fiksi cimpEsingeooOtisia brahAhcAlmehahingg (FI G
10 4(e)). Then, a plating resist of dry filmresist was forned on a portion

of the neflatkeedsssf 80@ACandes RBNicHPpdOfitm BYEhgethiflonddsosr 960 Ahevazhi el d
| ayer formng portion thereof (FIG 4(f)). Then, an electrolytic plated

| aver conliralddof thel Gilicohd 6f il GiBh) BLBLAMH MALANAY ERO thiigkRgss of 1

u mand an electrolytic gold-plate ayer having t ness o m was
formed by gl ect ' | ckel pl ating. a el e i old plating on the
thin condu(g({‘%(r% léféﬁéiﬁgég?lﬁlg%eﬁshbég Slf)lfr}g?ﬁlﬂﬁﬁpggé‘%@' %Eg FIG 4(9)).
Thereafter, th | ating s.esist.was remqved .by chem cal etchjn . FIG
4(h)). OThe wi - Thep, ?Elﬁ%‘fhlﬂgarrealsﬁé’?idﬁﬁr}ﬁﬂjeresé 'EF‘%?‘P%%L Oecﬁ#ﬂeg‘il ﬁ\‘b"‘trhe thin
conductor filmand the electrolytic plated 20 |l ayer S produced in the
manner nentorBHEE Petior of the thincondmpton il FIG: @‘Jﬁ- o) rd’ﬁ!éﬂoﬂtﬁ thHa shiel d

| ayer being fornmed was produced in the sane manner as in Exanple 1 (Cf.
FI G 5(a))conmvetor flip| expasgd rfzeinstheoptaving friekist rwas semenedfhy wbdmacala part
of the 25 netal substrate corresponding to a reversed part of the shield
| ayer 21 etching (Cf. FIG. 3(d)).
Thereafter, the etching resist was removed by chemical etching (FIG.
10 4(e)). Then, a plating resist of dry film resist was formed on a portion of
the metal substrate corresponding to a reversed portion of the shield layer
forming portion thereof (FIG. 4(D).
Then, an electrolytic plated layer comprising an electrolytic
nickel-plated layer having thickness of 1 # m and an electrolytic gold-plated
15 layer having thickness of 11 m was formed by electrolytic nickel plating
and electrolytic gold plating on the thin conductor film exposed from the
plating resist (Cf. FIG. 4(g)). Thereafter, the plating resist was removed
by chemical etching (Cf. FIG. 4(h)). The wired circuit board having the
shield layer comprising the thin conductor film and the electrolytic plated
20 layer was produced in the manner mentioned above.
Example 4
The wired circuit board before the shield layer being formed was
produced in the same manner as in Example 1 (Cf. FIG. 5(a)).

Then, a plating resist of dry film resist was formed on a part of the

25 metal substrate corresponding to a reversed part of the shield layer

21




formng part formed on the entire area of the netal substrate including the
I nsul ating cover |layer and the resin layers (FIG 5(b)). Then, an

el ectrol ess plated | ayer having thickness of 0. 1 g in, serving as a
ground | ayer, was forned by el ectroless nickel plating on the nmetal 5
substrate including the insulating cover |ayer and resin |ayers exposed
fromthe plating resist (FIG 5(c))_ Then, an electrolytic plated |ayer

conprising.an .electralytic nickel-plated | ayer having thickness of 1 [err]
mand an EFBUPEAANE ?Qf“@%fﬂnﬁﬁ%teé‘ﬂlrﬁ‘é\}'éﬁ oh ?ﬂ@etﬁhﬁégméée viclading thenas
formed by  electrolytic nickel plating and el ectrolytic gold plating on the
el ect r ol esiisulqting gover IIaX?%ﬂDdHEg resmagersfFICGRI5h))5(d) ). Thereafter, the
plating resist was renmoved by chem cal etching (Cf. FIG 5(e)). The wired

circuit board Whenngntehectedless pldtaddayenhpvimy tliickhess of €qty ol eesviplzat ed
| ayer and the electrolytic plated |ayer was produced in the manner

menti oned @bavgrould RyerphasSorhedwby edecttslesd hidkeanslabiakose thhemshie! d
| ayer being fornmed was produced in the same nanner as in Exanmple I (Cf FIG

6(a)) . sThesubsprdteainchadingstid iRfuldidgf bobvBr' Fa?e%t aﬂ\@sreggi Q{Sﬂ%ﬁgﬁ?%cfﬁgﬁt of

the nmetal substrate corresponding to a reversed part | ayer

he i noul oo e TR Re il (PG, el i, AF PLARhEE BG40, “an”
ol et ol e AR AT HEEmIMCRiG REREA Tadin P e (itRRRserty TAe FRdul at i ng
50)). 25 ameRabrigit RolEHFiEaEeF Banate Thickrele Ged Ryp srasmiwmedbeni ng
(a electrolytic nickel plating and electrolytic gold plating on the electroless
10 plated layer thus formed (Cf. FIG. 5(d)).
Thereafter, the plating resist was removed by chemical etching (Cf.
FIG. 5(e)). The wired circuit board having the shield layer comprising the
electroless plated layer and the electrolytic plated layer was produced in
the manner mentioned above.
15 Example 5
The wired circuit board before the shield layer being formed was
produced in the same manner as in Example 1 (Cf. FIG. 6(a)).
Then, a plating resist of dry film resist was formed on a part of the
metal substrate corresponding to a reversed part of the shield layer
20 forming part formed on the entire area of the metal substrate including the
insulating cover layer and the resin layers (Cf. FIG. 6(b)). Then, an
electroless plated layer having thickness of 1 1 m was formed by electroless
nickel plating on the metal substrate including the insulating cover layer
and resin layers exposed from the plating resist (Cf. FIG. 6(c)).

25 Thereafter, the plating resist was removed by chemical etching (Cf.
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22 FIG 6(d)). The wired circuit board having the shield | ayer conprising
the electroless plated |layer only was produced in the manner nentioned
above. Conparative Exanple 1 Solution of polyam c acid resin was applied
to a surface of a metal 5 substrate of stainless foil having thickness of
20 u in and then was exposed to |ight and devel oped. Thereafter, it is
cured, V\/nereby an insul ating base |ayer of polyimde resin having

t hi ckness was .formed in the form of a predeterm ned pattern,

Wi t hout ang Ge@ ‘ﬂ) WhES @‘“F‘HF meard hasme b}l%ﬁhﬂ&ﬁt {ayier| copanrisiag ther med by
a sem -additive process. 10 Specifically, a thin netal filmconprising a
thin chrontlepirplesephateddgyer pn wespmdu@@lm thednannhi meydppend dbdve havi ng
t hi ckness of 700A was forned by sputtering- Then, an electrolytic
copper-pl ated | ayer having tHakpesstied ExBmplén was forned on the thin
metal filmthus formed. Then, the electrolytic copper-plated |ayer was

covered with aSckdtiet pre@sanaﬁ adidkesip i Ld bﬁwrtoh@\éh@&ctemfcmﬁémof 0.1
uin by electroless nic pl ati ng. Thereaf? sol ution of polyamc acid

resin was apiRkiAd df%tﬂ?m‘l’eé%ﬁlal?@vmgfthﬁélﬁle'sg%!E' atd B% PRTReh W daeg I{B HCh a

manner as to cover the conductor ayer and en was expose I'ght and

devel oped.; Thae, 4s r n Iatl 4 over Ia er of
A Botphed s THERGer 0 SRk b Ml R

pol yi m de res avl ng I Ck m Vas

ment | oned 2 %‘3‘8%@13#@‘ S %vqﬂsttﬁlci‘?ﬁ%%ié%ﬁgﬁ“%si%m Fihedemi o Fio

7 refer to corr ondin rts of anpl es .descri bed bove Then, a thin
metal fil rﬁfcé’oﬂf?ﬁs rl‘l‘@)lnggt]ﬁ%ﬁe%% fh 4Ry ﬁﬁ’sﬂﬁ *¥6F beiggdprmriless of 300A and
a thin copper | m havi ng t hi ckness of 700A was

en, a conductor layer was formed by a semi-additive process.

10 Specifically, a thin metal film comprising a thin chromium film having

thickness of 300A and a thin copper film having thickness of 700 A was

formed by sputtering. Then, an electrolytic copper-plated layer having

thickness of 10 # m was formed on the thin metal film thus formed. Then,

the electrolytic copper-plated layer was covered with an electroless

15 nickel-plated layer having thickness of 0.1 1 m by electroless nickel plating.

Thereafter, solution of polyamic acid resin was applied to the surface

of the insulating base layer in such a manner as to cover the conductor

layer and then was exposed to light and developed. Thereafter, it is cured,

whereby an insulating cover layer of polyimide resin having thickness of 5

20 pm was formed. A wired circuit board before a shield layer being formed

was produced in the manner mentioned above (Cf FIG. 7(a)/ Note: like

reference numerals used in FIG. 7 refer to corresponding parts of Examples
described above).

Then, a thin metal film comprising a thin chromium film having

25 thickness of 300A and a thin copper film having thickness of 700A was
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23 fornmed on the entire area of the netal substrate including the

I nsulating cover |ayer and the resin layers by sputtering (Cf. FIG 7(b)).
Thereafter, an electrolytic plated |layer conprising an electrolytic

ni ckel -pl ated | ayer having thickness of 1,u mand an electrolytic gold
plated 5 layer having thickness of 1 tt mwas fornmed on the thin conductor
filmby electrolytic nickel plating and electrolytic gold plating (CF. FIG
70). The wired circuit board having the shield |ayer conprising the thin
conduct or formeg emdhe|eaginectsen of theamedal aybsirats ipludingethe mswatimgnner
menti oned above. 10 Evaluation After the conpletion of all processes,
appear ancemvef laymr and tie césindayershyesmatafingX@iTI€s 7AbD. and Conparati ve
Exanple 1 produced in the nethods described above were observed with a

st ereom cr oscoPherddfRg)i 41 @b&t@al:ytféoplateahPay@&eéaﬁgﬁsgi S idedtRdlydic the
shield | ayers of one 15 thousand of wired circuit boards was examned to

determ ne QRKLPEIAENT rdBn@fithflkneRPbNg 4 ' esul ts
being that in anpar aﬁe\fe Eggnpl e f, the%oirgg%l?eu‘%t{?oel&%%ﬁP%%ieﬁg of

e 05 b S et PP, e b PSR o ABEHEETSS
oo e bl BB R RO AR TR o e
nvent | on Wiret Sirquit Bekish brgtas Ehe sRid lexet oaprIPRG shapin Gopduger
covered byfiltnT ealfdolelle?:go?sgtig lpzliailtgﬁ'layer was produced in the manner mentioned
above.
10 Evaluation
After the completion of all processes, appearances of the wired circuit
boards of Examples 1-5 and Comparative Example 1 produced in the
methods described above were observed with a stereomicroscope
(Magnification: 20x). The presence of stripping of the shield layers of one
15 thousand of wired circuit boards was examined to determine an incidence
rate of stripping of the shield layer, the results being that in Comparative
Example 1, the incidence rate of stripping of the shield layer was 85%,
whereas in all of Examples 1-5, the incidence rate of stripping of the shield
layer was 0%.
20 While the illustrative embodiments of the present invention are
provided in the above description, such is for illustrative purpose only and
it 1s not to be construed restrictively. Modification and variation of the
present invention that will be obvious to those skilled in the art 1s to be

covered by the following claims.
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24 WHAT IS CLAIMED IS: 1. Awred circuit board conprising: a netal
substrate, 5 an insulating base |layer forned on the netal substrate, a
conductor |ayer forned on the insulating base |layer, an insulating cover
| ayer, formed on the insulating base |ayer, for covering the conductor
| ayer, a shield layer covering the insulating cover |ayer and connected to
the 10 netal substrate, the shield |layer being fornmed by plating and/ or by
a vacuumfilmform ng nethod, and a resin |ayer forned on the netal
substrate and contacted with tWHATBABLCHAL I8 its end portions on the
opposite side of the insulating cover |ayer to a connecting portion of the
shield ayer with the netal substrate. 15 25
1. A wired circuit board comprising:
a metal substrate,
5 an insulating base layer formed on the metal substrate,
a conductor layer formed on the insulating base layer,
an insulating cover layer, formed on the insulating base layer, for
covering the conductor layer,
a shield layer covering the insulating cover layer and connected to the
10 metal substrate, the shield layer being formed by plating and/or by a
vacuum film-forming method, and
a resin layer formed on the metal substrate and contacted with the
shield layer at its end portions on the opposite side of the insulating cover

layer to a connecting portion of the shield layer with the metal substrate.

15
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