
WIRED CIRCUIT BOARD BACKGROUND OF THE INVENTION  Field of the Invention 5
The present invention relates to a wired circuit board and, more
particularly, to a flexible wired circuit board with a metal substrate
having  a shield layer formed thereon. Description of the Prior Art Along
with 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 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 1 No. 2003-69170 proposes improvement of a
printed board comprising (i) a  



signal conductor and (ii) a ground conductor extending along the signal
conductor, which are formed on a substrate in the form of wiring pattern,
and (iii) an insulating layer to cover the wiring patterns, wherein a 5
non-insulating section to expose a part of the ground conductor therefrom
is formed in the insulating layer, and also a conductor layer to cover the
insulating layer over the signal conductor and to brought into conduction
to  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 is 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 is 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 2
reliably.  



The present invention provides a novel wired circuit board comprising: a
metal substrate, an insulating base layer formed on the  metal substrate, a
conductor layer formed on the insulating base layer, an  5 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 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 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 3 



In the drawings: FIG. 1 shows the production processes of an 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  5 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  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  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  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  insulating 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 forming an
electrolytic plated layer by  electrolytic plating on the thin conductor
film exposed from the plated  resist; 5 (e) shows the step of removing the
plating resist; and (f) shows the step of removing the thin conductor film
on which the  plating resist was formed, FIG. 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 5



part on the thin conductor film; (g) shows the step of forming an
electrolytic plated layer by  electrolytic plating on the thin conductor
film exposed from the plating  resist; and 5 (h) shows the step of removing
the plating resist, FIG. 5 shows the production processes 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; 6 



(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 by
electroless  5 plating on the metal substrate including the insulating
cover layer and the  resin layers exposed from the plating resist; and (d)
shows the step of removing the plating resist, and FIG. 7 shows the
production processes 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(1), there is shown a sectional view of an  embodiment
of a wired circuit board of the present invention. A wired  circuit board I
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 7 



conductive metal. For example, stainless, copper, aluminum,  copper
-beryllium, phosphor bronze, and 42 alloy may be used for the metal
substrate 2. Stainless is preferably used, in view of characteristic of
spring and corrosion resistance. It is preferable that the metal 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 layer 3 and the insulating cover layer 5
are  formed of insulating material. The insulating materials that may be
used  for the insulating layers, for example, synthetic resin, such as
polyimide 10 resin, acrylic resin, polyether nitrile resin, polyether
sulfonic resin,  polyethylene terephthalate resin, polyethylene 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 1.20[err]m, or preferably
5-15[err]m, and the  insulating cover layer 5 usually has a thickness in
the range of 1-10[err]m, or  preferably 2 - 7 u 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 a in, or  preferably 5-20 g in. 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 8 



layer 7 formed on the metal substrate 2 and contacted with the shield layer
6 at its end portions 8 on the opposite side of the insulating cover layer
5  across a connecting portion of the shield layer 6 with the metal
substrate 2. The shield layer 6 covers an upper surface and widthwise (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
insulating cover layer  5. Further, the shield layer 6 extends from the
both side surfaces to  widthwise outward direction of the insulating cover
layer 5, whereby it is  laminated on the metal substrate 2 to be connected
thereto and also is 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. It is
preferable that the 15 shield layer 6 usually has a thickness in the range
of 0.2-5[err]m, or  preferably 0.5-4[err]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 9 



has a thickness in the range of 1-20 g in, or preferably 5-15 [err] m and a
width  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 longitudinal
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 methods
mentioned below, without any particular limitation. For example, a wired
circuit board IA having the insulating base  layer 3 formed on the metal
substrate 2, the conductor layer 4 formed on  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 I  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 is 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 metal
substrate 2 via an adhesive layer, if necessary. Then, the conductor layer
4 is formed on the insulating base layer 3.  The conductor layer 4 is
formed in the form of a predetermined wired  5 circuit pattern by a known
patterning process, such as an additive process, a semi-additive process,
or a subtractive process. The conductor layer 4  may be covered with an
electroless nickel plated layer by the electroless  nickel plating, if
necessary Thereafter, 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)-U). 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 



film-forming method, sputtering in particular, is preferably used for
forming the thin conductor film 9. The conductive materials that may be
used for the thin conductor film 9 include preferably chromium and copper.
Specifically, it is preferable that a thin chromium film and a thin copper
5 film are sequentially formed on the entire area of the metal substrate 2
including the insulating cover layer 5 and the resin layers 7 by
sputtering,  It is preferable that the thin chromium film has a thickness
of 300-700A  and the thin copper film has a thickness of 500-3,OOOA. 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 removed to obtain a wired circuit
board 1 with the shield layer 6 comprising the thin conductor film 9 and
the electrolytic plated layer 10, as shown in FIG. 1(P. Alternatively, the
shield layer 6 can be formed 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, as shown in FIG. 2(a). 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 is 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(c). 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 13 



in FIG. 2(e), and then the thin conductor film 9 on which the plating
resist  12 was formed is also removed by a known etching method such as
chemical etching (wet etching), as shown in FIG. 20). The wired circuit
board 1 having the shield layer 6 comprising the thin conductor film 9 and
5 the electrolytic plated layer 10 is produced in the manner mentioned
above.  Alternatively, the shield layer 6 can be formed in yet another
method  shown in FIG. 3. 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  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 14 



resist 12 may be formed in the known method using the 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  5 FIG. 4(g). The electrolytic plated layer 10 may be formed in
a proper 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. 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 I 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 metal  substrate 2 corresponding to a reversed
portion of the shield layer 6  forming portion on the metal substrate 2
including the insulating cover 5 layer 5 and the resin layers 7, as shown
in FIG. 5(b). The plating resist 12  may be formed in a known method using
dry film resist, for example. Then, the electroless plated layer 13 which
serves as the ground layer  is formed by electroless plating on the metal
substrate 2 including the  insulating cover layer 5 and resin layers 7
exposed 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 limitation. 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. 16 



Specifically, the wired circuit board 1A (the wired circuit board I  before
the shield layer 6 being formed) is prepared in the same manner as  in FIG.
1(a), first, as shown in FIG. 6(a). Then, the plating resist 12 is formed
on the portion of the metal  5 substrate 2 corresponding to a reversed
portion of the shield layer 6  forming portion including the insulating
cover layer 5 and the resin layers  7, as shown in FIG. 6(b). The plating
resist 12 may be formed in a known  method using dry film resist, for
example. 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 is 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 is 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 17 



the advantageous result that even when the shield layer 6 is formed by
plating or by vacuum film-forming method, the shield layer 6 can be closely
contacted with the resin layers 7 at widthwise end portions 8 thereof in a
reliable manner. This can well prevent the shield layer 6 from stripping 5
from the end portions 8 thereof so as to ensure a reliable connection
(close-contact) of the shield layer 6 with the metal substrate 2 at a
connecting portion thereof extending from both widthwise sides of the
insulating cover layer 5 to the resin layers 7. This can provide enhanced
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 g 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 IL in
and two resin layers of  polyimide resin having thickness of 14,a 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
Specifically, a thin metal film comprising a thin chromium film having 18 



thickness of 300A and a thin copper film having thickness of 700A were
formed by sputtering. Then, an electrolytic copper-plated layer having
thickness of 10 g m was formed on the thin metal film thus formed. Then,
the electrolytic copper-plated layer was covered with an electroless 5
nickel-plated layer having thickness of 0.1 a 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 10 ,u m 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 it m and an electrolytic gold
plated  layer having thickness of 1 [err] 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 19 



board having the shield layer comprising the thin conductor film and
electrolytic plated layer was produced in the manner mentioned above.
Example 2 The wired circuit board before the shield layer being formed was
5 produced in the same manner as in Example 1 (Cf. FIG. 2(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  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 I [err] m and  an
electrolytic gold-plated layer having thickness of 1 IL 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. 24)). The wired 20
circuit board having the shield layer comprising the thin conductor 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 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  cover layer
and the resin layers by sputtering (Cf. FIG. 3(b)). 5 Then, an etching
resist of dry film resist was formed on a shield layer  forming portion of
the thin conductor film (FIG. FIG. 3(c)). Then, the thin  conductor film
exposed from the etching resist was removed by chemical  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(f)). Then, an electrolytic plated
layer comprising an electrolytic  nickel-plated layer having thickness of 1
u m and an electrolytic gold-plated  15 layer having thickness of lam 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 



forming part formed on the entire area of the metal substrate including the
insulating cover layer and the resin layers (FIG. 5(b)). Then, an
electroless plated layer having thickness of 0. 1 g in, serving  as a
ground layer, was formed by electroless nickel plating on the metal  5
substrate including the insulating cover layer and resin layers exposed
from the plating resist (FIG. 5(c))_ Then, an electrolytic plated layer
comprising an electrolytic nickel-plated layer having thickness of 1 [err]
m and  an electrolytic gold-plated layer having thickness of 1,a in was
formed by  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 I (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 tt in 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 



22 FIG. 6(d)). The wired circuit board having the shield layer comprising
the  electroless plated layer only was produced in the manner mentioned
above.  Comparative Example 1 Solution of polyamic 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 light and developed. Thereafter, it is
cured, whereby an insulating base  layer of polyimide resin having
thickness of 14 u in was formed in the form  of a predetermined pattern,
without any resin layer being formed. Then, 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 700A was  formed by sputtering- Then, an electrolytic
copper-plated layer having  thickness of 10 u in 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
u in 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 u m 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 



23 formed on the entire area of the metal substrate including the
insulating  cover layer and the resin layers by sputtering (Cf. FIG. 7(b)).
Thereafter, an electrolytic plated layer comprising an electrolytic
nickel-plated layer having thickness of 1,u m and an electrolytic gold
plated  5 layer having thickness of 1 tt m was formed on the thin conductor
film by electrolytic nickel plating and electrolytic gold plating (CF. FIG.
70). The  wired circuit board having the shield layer comprising the thin
conductor  film and electrolytic plated 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 is not to be
construed restrictively. Modification and variation of the  present
invention that will be obvious to those skilled in the art is to be
covered by the following claims. 25 



24 WHAT IS CLAIMED IS: 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 25 




