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(57) ABSTRACT

A wiring circuit board assembly sheet includes a wiring
circuit board including a conductive pattern and a frame
including a dummy conductive pattern. The frame includes
a dummy formation region. The dummy formation region
includes the dummy conductive pattern. The dummy for-
mation region has a width of 5 mm from an edge of the
wiring circuit board and a length identical to that of the
wiring circuit board in a direction in which the edge extends.
The difference between the percentage of the area of the
conductive pattern to the area of the insulating base layer
and the percentage of the area of the dummy conductive
pattern to the area of the dummy formation region is 50% or
less.
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WIRING CIRCUIT BOARD ASSEMBLY
SHEET

TECHNICAL FIELD

[0001] The present invention relates to a wiring circuit
board assembly sheet.

BACKGROUND ART

[0002] It has been known to provide a dummy pattern on
the support frame in a wiring circuit board assembly sheet
including a plurality of wiring circuit boards and the support
frame supporting the plurality of wiring circuit boards (for
example, see Patent document 1 below).

CITATION LIST

Patent Document

[0003] Patent Document 1: Japanese Unexamined Patent
Publication No. 2006-128409

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0004] When there is a large difference in wiring density
between the dummy pattern and the conductive pattern of
the wiring circuit board in the wiring circuit board assembly
sheet as described in Patent Document 1, the thickness of the
conductive pattern of the wiring circuit board may be
non-uniform.

[0005] The present invention provides a wiring circuit
board assembly sheet allows for the provision of a wiring
circuit board on which the thickness of the conductive
pattern is made uniform.

Means for Solving the Problem

[0006] The present invention [1] includes a wiring circuit
board assembly sheet including: a wiring circuit board
including an insulating layer and a conductive pattern
located on the insulating layer; and a frame supporting the
wiring circuit board and including a dummy conductive
pattern made of a material identical to a material of which
the conductive pattern is made, wherein the wiring circuit
board includes a first edge located away from the dummy
conductive pattern and a second edge located between the
first edge and the dummy conductive pattern, wherein the
frame includes a dummy formation region including the
dummy conductive pattern, having a width of 5 mm from the
second edge in a direction orthogonal to the second edge,
and having a length identical to a length of the wiring circuit
board in a direction in which the second edge extends, and
wherein a difference between a percentage of an area of the
conductive pattern to an area of the insulating layer and a
percentage of an area of the dummy conductive pattern to an
area of the dummy formation region is 50% or less.

[0007] In the structure described above, the difference
between the percentage of the area of the conductive pattern
to the area of the insulating layer and the percentage of the
area of the dummy conductive pattern to the area of the
dummy formation region is adjusted to 50% or less.
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[0008] In other words, the density of the dummy conduc-
tive pattern in the dummy formation region approximates to
the density of the conductive pattern in the wiring circuit
board.

[0009] Thus, when the conductive pattern is formed, the
thickness of the conductive pattern is made uniform.
[0010] As a result, a wiring circuit board on which the
thickness of the conductive pattern is made uniform is
produced.

[0011] The present invention [2] includes the wiring cir-
cuit board assembly sheet described in the above-described
[1], wherein the difference between the percentage of the
area of the conductive pattern to the area of the insulating
layer and the percentage of the area of the dummy conduc-
tive pattern to the area of the dummy formation region is
30% or less.

[0012] The present invention [3] includes the wiring cir-
cuit board assembly sheet described in the above-described
[1] or [2], wherein the conductive pattern includes a first
conductive pattern with a first thickness and a second
conductive pattern with a second thickness larger than the
first thickness, and wherein the dummy conductive pattern
includes a first dummy conductive pattern with the first
thickness and a second dummy conductive pattern with the
second thickness.

[0013] The present invention [4] includes the wiring cir-
cuit board assembly sheet described in the above-described
[3], wherein a difference between a percentage of an area of
the first conductive pattern to the area of the insulating layer
and a percentage of an area of the first dummy conductive
pattern to the area of the dummy formation region is 50% or
less, and wherein a difference between a percentage of an
area of the second conductive pattern to the area of the
insulating layer and a percentage of an area of the second
dummy conductive pattern to the area of the dummy for-
mation region is 50% or less.

[0014] The present invention [5] includes the wiring cir-
cuit board assembly sheet described in the above-described
[3], wherein a difference between a percentage of an area of
the first conductive pattern to the area of the insulating layer
and a percentage of an area of the first dummy conductive
pattern to the area of the dummy formation region is 30% or
less, and wherein a difference between a percentage of an
area of the second conductive pattern to the area of the
insulating layer and a percentage of an area of the second
dummy conductive pattern to the area of the dummy for-
mation region is 30% or less.

Effects of the Invention

[0015] The wiring circuit board assembly sheet of the
present invention allows for the provision of a wiring circuit
board on which the thickness of the conductive pattern is
made uniform.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a plan view of a wiring circuit board
assembly sheet as one embodiment of the present invention.
[0017] FIG. 2 is an enlarged view of a part of the wiring
circuit board assembly sheet illustrated in FIG. 1.

[0018] FIG. 3 is a cross-sectional view of the wiring
circuit board assembly sheet illustrated in FIG. 2, taken
along line A-A.
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[0019] FIGS. 4A to 4C are explanatory views to explain a
method of producing the wiring circuit board assembly
sheet. FIG. 4A illustrates a first insulating layer forming
step. FIG. 4B illustrates a step of exposing a plating resist
film in a resist step. FIG. 4C illustrates a step of developing
the plating resist film in the resist step.

[0020] Subsequently to FIG. 4C, FIGS. 5A to 5C are
explanatory views to explain the method of producing the
wiring circuit board assembly sheet. FIG. 5A illustrates a
step of forming a conductive pattern and a dummy conduc-
tive pattern by electrolytic plating in a pattern forming step.
FIG. 5B illustrates a step of releasing a plating resist layer
in the pattern forming step.

[0021] FIG. 5C illustrates a second insulating layer form-
ing step.
[0022] FIG. 6 is an explanatory view to explain a first
variation.
[0023] FIG. 7 is an explanatory view to explain a second
variation.
[0024] FIG. 8 is a cross-sectional view of the wiring

circuit board assembly sheet of a third variation.

[0025] FIGS. 9A to 9D are explanatory views to explain a
method of producing the wiring circuit board assembly sheet
of the third variation. FIG. 9A illustrates a step of exposing
a plating resist film in a first resist step. FIG. 9B illustrates
a step of developing the plating resist film in the first resist
step. FIG. 9C illustrates a step of forming a first conductive
pattern and a first dummy conductive pattern by electrolytic
plating in the first pattern forming step. FIG. 9D illustrates
a step of releasing a plating resist layer in the first pattern
forming step.

[0026] Subsequently to FIG. 9D, FIGS. 10A to 10D are
explanatory views to explain the method of producing the
wiring circuit board assembly sheet of the third variation.
FIG. 10A illustrates a step of exposing a plating resist film
in a second resist step. FIG. 10B illustrates a step of
developing the plating resist film in the second resist step.
FIG. 10C illustrates a step of forming a second conductive
pattern and a second dummy conductive pattern by electro-
Iytic plating in the second pattern forming step. FIG. 10D
illustrates a step of releasing a plating resist layer in the
second pattern forming step.

[0027] FIG. 11 is an explanatory view to explain a fourth
variation.

DESCRIPTION OF THE EMBODIMENT

[0028] 1. Wiring Circuit Board Assembly Sheet

[0029] As illustrated in FIG. 1, a wiring circuit board
assembly sheet 1 has a sheet shape extending in a first
direction and a second direction. The second direction is
orthogonal to the first direction. The wiring circuit board
assembly sheet 1 includes a plurality of wiring circuit boards
2 and a frame 3.

[0030] (1) Wiring Circuit Boards

[0031] The wiring circuit boards 2 are arranged at inter-
vals in the first direction and arranged at intervals in the
second direction. One of the wiring circuit boards 2 in the
wiring circuit board assembly sheet 1 is described below.
[0032] As illustrated in FIG. 2, a wiring circuit board 2
extends in the first direction and the second direction. The
wiring circuit board 2 has a plurality of edges E1, E2, E3,
and E4. In the present embodiment, the wiring circuit board
2 has an approximately rectangular shape. The shape of the
wiring circuit board 2 is not limited. The edge E1 is located
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at one end portion of the wiring circuit board 2 in the first
direction. The edge E2 is located at the other end portion of
the wiring circuit board 2 in the first direction. The edge E2
is located away from the edge E1 in the first direction. The
edge E3 is located at one end portion of the wiring circuit
board 2 in the second direction. The edge E4 is located at the
other end portion of the wiring circuit board 2 in the second
direction. The edge E4 is located away from the edge E3 in
the second direction.

[0033] As illustrated in FIG. 3, the wiring circuit board 2
of'the present embodiment includes a supporting layer 21, an
insulating base layer 22 as an example of an insulating layer,
a conductive pattern 23, and an insulating cover layer 24.
[0034] (1-1) Supporting Layer

[0035] The supporting layer 21 supports the insulating
base layer 22, the conductive pattern 23, and the insulating
cover layer 24. The supporting layer 21 is made of, for
example, a metal. Examples of the metal include stainless
steel alloys and copper alloys.

[0036] (1-2) Insulating Base Layer

[0037] The insulating base layer 22 is located on the
supporting layer 21 in a thickness direction of the wiring
circuit board assembly sheet 1. The thickness direction is
orthogonal to the first direction and the second direction.
The insulating base layer 22 is located between the support-
ing layer 21 and the conductive pattern 23 in the thickness
direction. The insulating base layer 22 insulates the support-
ing layer 21 from the conductive pattern 23. The insulating
base layer 22 is made of resin. Examples of the resin include
polyimide.

[0038] (1-3) Conductive Pattern

[0039] The conductive pattern 23 is located on the insu-
lating base layer 22 in the thickness direction. The conduc-
tive pattern 23 is located at an opposite side to the supporting
layer 21 relative to the insulating base layer 22 in the
thickness direction. The conductive pattern 23 is made of a
metal. Examples of the metal include copper.

[0040] As illustrated in FIG. 2, the conductive pattern 23
includes a plurality of first terminals 231A, 231B, 231C, and
231D, a plurality of second terminals 232A, 232B, 232C,
and 232D, and a plurality of wires 233A, 233B, 233C, and
233D. The number of the first terminals, the number of the
second terminals, and the number of the wires are not
limited.

[0041] The first terminals 231A, 231B, 231C, and 231D
are located at the one end portion of the wiring circuit board
2 in the second direction. In the present embodiment, the
first terminals 231A, 231B, 231C, and 231D are arranged at
intervals in the first direction. Each of the first terminals
231A, 231B, 231C, and 231D has a square land shape.
[0042] The second terminals 232A, 232B, 232C, and
232D are located at the other end portion of the wiring
circuit board 2 in the second direction. In the present
embodiment, the second terminals 232A, 232B, 232C, and
232D are arranged at intervals in the first direction. Each of
the second terminals 232A, 232B, 232C, and 232D has a
square land shape.

[0043] The wire 233A clectrically connects the first ter-
minal 231A and the second terminal 232A. The wire 233B
electrically connects the first terminal 231B and the second
terminal 232B. The wire 233C electrically connects the first
terminal 231C and the second terminal 232C. The wire
233D electrically connects the first terminal 231D and the
second terminal 232D.
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[0044] The difference between the measured value of the
thickness of the conductive pattern 23 and the designed
value of the thickness of the conductive pattern 23 is, for
example, 10% or less, preferably 5% or less with respect to
the designed value. The lower limit of the difference
between the measured value of the thickness of the conduc-
tive pattern 23 and the designed value of the thickness of the
conductive pattern 23 is not limited. The difference between
the measured value of the thickness of the conductive
pattern 23 and the designed value of the thickness of the
conductive pattern 23 may be 0%.

[0045] (1-4) Insulating Cover Layer

[0046] As illustrated in FIG. 3, the insulating cover layer
24 covers the wires 233A, 233B, 233C, and 233D. The
insulating cover layer 24 is located on the insulating base
layer 22 in the thickness direction. The insulating cover
layer 24 does not cover the first terminals 231A, 231B,
231C, and 231D (see FIG. 2) and the second terminals
232A, 232B, 232C, and 232D (see FIG. 2). The insulating
cover layer 24 is made of resin. Examples of the resin
include polyimide.

[0047] (2) Frame

[0048] As illustrated in FIG. 2, the wiring circuit board
assembly sheet 1 includes a notch 11 and a plurality of
connecting portions 12A and 12B around the wiring circuit
board 2.

[0049] The notch 11 extends along the outer shape of the
wiring circuit board 2. The notch 11 defines the wiring
circuit board 2 and the frame 3. The frame 3 surrounds the
wiring circuit board 2. The frame 3 includes a plurality of
adjacent portions 3A, 3B, 3C, and 3D around the wiring
circuit board 2. The adjacent portion 3 A adjoins the edge E1.
The adjacent portion 3A extends along the edge E1 in the
second direction. The adjacent portion 3B is located at an
opposite side to the adjacent portion 3 A relative to the wiring
circuit board 2 in the first direction. The adjacent portion 3B
adjoins the edge E2. The adjacent portion 3B extends along
the edge E2 in the second direction. The adjacent portion 3C
adjoins the edge E3. The adjacent portion 3C extends along
the edge E3 in the first direction. The adjacent portion 3D is
located at an opposite side to the adjacent portion 3C relative
to the wiring circuit board 2 in the second direction. The
adjacent portion 3D adjoins the edge E4. The adjacent
portion 3D extends along the edge E4 in the first direction.
[0050] The connecting portions 12A and 12B connect the
wiring circuit board 2 and the frame 3. In detail, the
connecting portion 12A is located between the adjacent
portion 3A and the edge E1 and connects the adjacent
portion 3A and the edge E1. The connecting portion 12B is
located between the adjacent portion 3B and the edge E2 and
connects the adjacent portion 3B and the edge E2. In this
manner, the frame 3 supports the wiring circuit board 2.
[0051] In the present embodiment, the frame 3 includes
two dummy formation regions 30A and 30B and two
dummy conductive patterns 33A and 33B for one wiring
circuit board 2.

[0052] (2-1) Dummy Formation Region

[0053] The dummy formation region 30A is a region in
which the dummy conductive pattern 33A is formed. The
dummy formation region 30A is located at one side of the
wiring circuit board 2 in the first direction. The dummy
formation region 30A includes a part of the adjacent portion
3A. The dummy formation region 30A is defined based on
the edge E1 of the wiring circuit board 2. The dummy
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formation region 30A has a width W1 of 5 mm from the edge
E1 in a direction orthogonal to the edge E1 and has a length
L1 identical to that of the wiring circuit board 2 in a direction
in which the edge E1 extends.

[0054] The dummy formation region 30B is a region in
which the dummy conductive pattern 33B is formed. The
dummy formation region 30B is located at the other side of
the wiring circuit board 2 in the first direction. The dummy
formation region 30B includes a part of the adjacent portion
3B. The dummy formation region 30B has a width W2 of 5
mm from the edge E2 in a direction orthogonal to the edge
E2 and has a length [.2 identical to that of the wiring circuit
board 2 in a direction in which the edge E2 extends.
[0055] (2-2) Dummy Conductive Pattern

[0056] The dummy conductive pattern 33A is located in
the dummy formation region 30A. In other words, the
dummy formation region 30A includes a dummy conductive
pattern 33A. The dummy conductive pattern 33A is located
at the one side of the wiring circuit board 2 in the first
direction. The edge E2 is located away from the dummy
conductive pattern 33A in the first direction. The edge E1 is
located between the edge E2 and the dummy conductive
pattern 33A in the first direction. The length of the dummy
conductive pattern 33 A in the second direction is identical to
that of the conductive pattern 23 in the second direction. The
dummy conductive pattern 33A may be longer than the
conductive pattern 23 in the second direction. The shape of
the dummy conductive pattern 33 A is not limited. The shape
of the dummy conductive pattern 33A may differ from that
of'the conductive pattern 23. In the present embodiment, the
dummy conductive pattern 33A includes a plurality of
dummy wires 331A.

[0057] The dummy wires 331A are arranged at intervals in
the first direction. Each of the dummy wires 331A extends
in the second direction. Each of the dummy wires 331A
extends in a direction in which the wires 233 A, 233B, 233C,
and 233D of the conductive pattern 23 extend. The length of
each of the dummy wires 331A in the second direction is
identical to that of the conductive pattern 23 in the second
direction. Each of the dummy wires 331A may be longer
than the conductive pattern 23 in the second direction. The
dummy conductive pattern 33A may have a comb shape in
which the one end portions of the dummy wires 331A are
connected to each other.

[0058] When the percentage of the area of the conductive
pattern 23 to the area of the insulating base layer 22 is
defined as “the area ratio of the conductive pattern” and the
percentage of the area of the dummy conductive pattern 33A
to the area of the dummy formation region 30A is defined as
“the area ratio of the dummy conductive pattern”, the
difference between the area ratio of the conductive pattern
and the area ratio of the dummy conductive pattern is 50%
or less, preferably 30% or less, more preferably 20% or less,
more preferably 10% or less, more preferably 5% or less.
[0059] The lower limit of the difference between the area
ratio of the conductive pattern and the area ratio of the
dummy conductive pattern is not limited. The difference
between the area ratio of the conductive pattern and the area
ratio of the dummy conductive pattern may be 0%.

[0060] The dummy conductive pattern 33B is located in
the dummy formation region 30B. In other words, the
dummy formation region 30B includes the dummy conduc-
tive pattern 33B. The dummy conductive pattern 33B is
located at the other side of the wiring circuit board 2 in the
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first direction. The edge E1 is located away from the dummy
conductive pattern 33B in the first direction. The edge E2 is
located between the edge E1 and the dummy conductive
pattern 33B in the first direction.

[0061] The description on the dummy conductive pattern
33B is the same as that on the dummy conductive pattern
33A. Thus, the description on the dummy conductive pattern
33B is omitted.

[0062] (2-3) Layer Structure of Frame

[0063] As illustrated in FIG. 3, the frame 3 includes a
frame supporting layer 31, a frame insulating layer 32, and
the dummy conductive patterns 33A and 33B.

[0064] The frame supporting layer 31 is made of a mate-
rial identical to that of the supporting layer 21 of the wiring
circuit board 2.

[0065] The frame insulating layer 32 is located on the
frame supporting layer 31 in the thickness direction. The
frame insulating layer 32 of the adjacent portion 3A is
located between the frame supporting layer 31 and the
dummy conductive pattern 33A in the thickness direction.
The frame insulating layer 32 of the adjacent portion 3A
insulates the frame supporting layer 31 from the dummy
conductive pattern 33A. The frame insulating layer 32 of the
adjacent portion 3B is located between the frame supporting
layer 31 and the dummy conductive pattern 33B in the
thickness direction. The frame insulating layer 32 of the
adjacent portion 3B insulates the frame supporting layer 31
from the dummy conductive pattern 33B. The frame insu-
lating layer 32 is made of a material identical to that of the
insulating base layer 22 of the wiring circuit board 2. The
frame insulating layer 32 may be formed only in a part in
which the dummy conductive patterns 33A and 33B are
formed.

[0066] Each of the dummy conductive patterns 33A and
33B is located on the frame insulating layer 32 in the
thickness direction. Each of the dummy conductive patterns
33A and 33B is located at an opposite side to the frame
supporting layer 31 relative to the frame insulating layer 32
in the thickness direction. The dummy conductive patterns
33A and 33B are made of a material identical to that of the
conductive pattern 23 of the wiring circuit board 2.

[0067] The frame 3 may include an insulating cover layer
covering the dummy wire patterns 33A and 33B. The
insulating cover layer of the frame 3 is located on the frame
insulating layer 32 in the thickness direction. The insulating
cover layer of the frame 3 is made of a material identical to
that of the insulating cover layer 24 of the wiring circuit
board 2.

[0068] 2. Method of Producing Wiring Circuit Board
Assembly Sheet 1

[0069] A method of producing the wiring circuit board
assembly sheet 1 is described next.

[0070] Inthe present embodiment, the wiring circuit board
assembly sheet 1 is produced by a semi-additive method.
The wiring circuit board assembly sheet 1 may be produced
by an additive method. The method of producing the wiring
circuit board assembly sheet 1 includes a first insulating
layer forming step (see FIG. 4A), a resist step (see FIGS. 4B
and 4C), a pattern forming step (see FIGS. 5A and 5B), and
a second insulating layer forming step (see FIG. 5C).
[0071] (1) First Insulating Layer Forming Step

[0072] As illustrated in FIG. 4A, in the first insulating
layer forming step, the insulating base layer 22 and the
frame insulating layer 32 are formed on a substrate S.
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[0073] The substrate S is the material of the supporting
layer 21 of the wiring circuit board 2 (see FIG. 3) and the
frame supporting layer 31 of the frame 3 (see FIG. 3). The
substrate S is metal foil made of a metal that forms the
supporting layer 21 and the frame supporting layer 31.
[0074] In the first insulating layer forming step, the insu-
lating base layer 22 is formed on a product region Al of the
substrate S, and the frame insulating layer 32 is formed on
the frame region A2 of the substrate S. The product region
Al is a region to become the wiring circuit board 2. The
frame region A2 is a region to become the frame 3.
[0075] In the first insulating layer forming step, first, a
solution (varnish) of photosensitive resin is applied and
dried on the substrate S to form a photosensitive resin film.
Next, the photosensitive resin film is exposed and devel-
oped. In this manner, the insulating base layer 22 and the
frame insulating layer 32 are formed on the substrate S.
[0076] (2) Resist Step

[0077] Next, in the resist step, a plating resist layer R is
formed on the insulating base layer 22 and the frame
insulating layer 32.

[0078] In the resist step, first, a seed layer is formed on the
surfaces of the insulating base layer 22 and the frame
insulating layer 32. The seed layer is formed, for example,
by sputtering. Examples of the material of the seed layer
include chromium, copper, nickel, titanium, and alloys
thereof.

[0079] Next, as illustrated in FIG. 4B, a plating resist film
F is bonded onto the insulating base layer 22 and the frame
insulating layer 32 after the seed layer is formed thereon.
Next, the photomask M is layered on the plating resist film
F. Then, the plating resist film F is exposed while the parts
in which the conductive pattern 23 and the dummy conduc-
tive patterns 33A and 33B are to be formed is shielded from
the light.

[0080] Next, as illustrated in FIG. 4C, the exposed plating
resist film F is developed. In this manner, the plating resist
is removed from the shielded parts, i.e., the parts in which
the conductive pattern 23 and the dummy conductive pat-
terns 33A and 33B are to be formed. The plating resist
remains in the exposed parts, i.e., the parts in which the
conductive pattern 23 and the dummy conductive patterns
33A and 33B are not to be formed. In this manner, a plating
resist layer R having openings R1, R2, and R3 is formed on
the insulating base layer 22 and the frame insulating layer
32. The openings R1 are formed by removing the plating
resist from the part in which the conductive pattern 23 is to
be formed. The openings R2 are formed by removing the
plating resist from the part in which the dummy conductive
pattern 33 A is to be formed. The openings R3 are formed by
removing the plating resist from the part in which the
dummy conductive pattern 33B is to be formed. The seed
layer is exposed through the openings R1, R2, and R3.
[0081] When the percentage of the area of the openings R1
to the area of the insulating base layer 22 is defined as “the
conductive pattern opening ratio” and the percentage of the
area of the openings R2 to the area of the dummy formation
region A1l and the percentage of the area of the openings R3
to the area of the dummy formation region A12 are defined
as “the dummy conductive pattern opening ratio”, the dif-
ference between the conductive pattern opening ratio and the
dummy conductive pattern opening ratio is 50% or less,
preferably 30% or less, more preferably 20% or less, more
preferably 10% or less, more preferably 5% or less.
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[0082] The dummy formation region A1l in the method of
producing the wiring circuit board assembly sheet 1 is
defined based on a product region Al.

[0083] Specifically, the dummy formation region A1l has
a width of 5 mm from the edge E11 in a direction orthogonal
to the edge E11 at one side of the product region Al in the
first direction and a length identical to that of the product
region Al in a direction in which the edge E11 extends.
Thus, the range of the dummy formation region A1l is the
same as the above-described range of the dummy formation
region 30A (see FIG. 2).

[0084] The dummy formation region A12 has a width of 5
mm from the edge E12 in a direction orthogonal to the edge
E12 at the other side of the product region Al in the first
direction and a length identical to that of the product region
Al in a direction in which the edge E12 extends. The range
of the dummy formation region Al12 is the same as the
above-described range of the dummy formation region 30B
(see FIG. 2).

[0085] (3) Pattern Forming Step

[0086] Next, in the pattern forming step, as illustrated in
FIG. 5A, electrolytic plating is carried out to form the
conductive pattern 23 on the seed layer in the openings R1
(see FIG. 4C), the dummy conductive pattern 33A on the
seed layer in the openings R2 (see FIG. 4C), and the dummy
conductive pattern 33B on the seed layer in the openings R3
(see FIG. 4C).

[0087] At the time, the conductive pattern 23 is formed
together with the dummy conductive patterns 33A and 33B.
Hence, the metallic ion concentration around the product
region Al can be homogenized in the plating solution, and
thus the thickness of the conductive pattern 23 can be made
uniform.

[0088] After the completion of the electrolytic plating, as
illustrated in FIG. 5B, the plating resist layer R is released.
Thereafter, the seed layer covered with the plating resist
layer R is removed by etching.

[0089] (4) Second Insulating Layer Forming Step

[0090] Next, in the second insulating layer forming step,
as illustrated in FIG. 5C, the insulating cover layer 24 is
formed on the insulating base layer 22 and the conductive
pattern 23.

[0091] In the second insulating layer forming step, first, a
solution (varnish) of photosensitive resin is applied and
dried on the insulating base layer 22 and the conductive
pattern 23 to form a photosensitive resin film. Next, the
photosensitive resin film is exposed and developed. In this
manner, the insulating cover layer 24 is formed.

[0092] Thereafter, as illustrated in FIG. 3, the substrate S
between the product region Al (see FIG. 4A) and the frame
region A2 (see FIG. 4A) is removed by etching, thereby
producing the above-described wiring circuit board assem-
bly sheet 1.

[0093] 3. Operations and Effects

[0094] In the wiring circuit board assembly sheet 1, as
illustrated in FIG. 2, the difference between the area ratio of
the conductive pattern and the area ratio of the dummy
conductive patterns is adjusted to 50% or less.

[0095] In other words, the density of the dummy conduc-
tive pattern 33A in the dummy formation region 30A
approximates to the density of the conductive pattern 23 in
the wiring circuit board 2.

[0096] Thus, the thickness of the conductive pattern 23 is
made uniform.

Feb. 1, 2024

[0097] In detail, when the wiring circuit board assembly
sheet 1 is produced, the difference between the conductive
pattern opening ratio and the dummy conductive pattern
opening ratio of the plating resist layer R is adjusted to 50%
or less in the resist step as illustrated in FIG. 4C. In this
manner, as illustrated in FIG. 5A, when electrolytic plating
is carried out in the pattern forming step, the metallic ion
concentration around the product region Al is homogenized
in the plating solution, and the thickness of the conductive
pattern 23 is made uniform.

[0098] Thus, as illustrated in FIG. 3, in the wiring circuit
board assembly sheet 1 in which the difference between the
area ratio of the conductive pattern and the area ratio of the
dummy conductive patterns is 50% or less, the thickness of
the conductive pattern 23 is made uniform.

[0099] As a result, a wiring circuit board 2 in which the
thickness of the conductive pattern 23 is made uniform is
produced.

[0100] 4. Variations

[0101] Next, variations of the wiring circuit board assem-
bly sheet 1 are described with reference to FIGS. 6 to 10D.
In each of the variations, the same members as in the
above-described embodiment are given the same reference
numerals, and the detailed descriptions thereof are omitted.

[0102] (1) As illustrated in FIG. 6, the dummy conduc-
tive patterns 33 may be disposed at both sides of the
wiring circuit board 2 in the first direction and at both
sides of the wiring circuit board 2 in the second
direction. The dummy conductive patterns 33 may
extend in a direction intersecting with a direction in
which the wires 233A, 233B, 233C, and 233D of the
conductive pattern 23 extend.

[0103] (2) As illustrated in FIG. 7, when wiring circuit
boards 2 are disposed closely to each other, the dummy
conductive patterns 33 do not have to be between the
wiring circuit boards 2. In detail, the wiring circuit
boards 2 are connected to each other through the
connecting portions. The frame 3 is located in an outer
peripheral part of the wiring circuit board assembly
sheet 1. The frame 3 surrounds the wiring circuit boards
2. In this case, the dummy formation region is defined
based on the edges of the wiring circuit boards 2A
closest to the frame 3.

[0104] In this variation, of wiring circuit boards 2B in the
central part (i.e., the part that is not adjacent to the frame 3
in the outer peripheral part) of the wiring circuit board
assembly sheet 1, the wiring density is homogenized based
on the adjacent wiring circuit boards 2A and 2B.

[0105] Thus, when the dummy formation region is defined
based on the edges of the wiring circuit boards 2A closest to
the frame 3 and the wiring density of the dummy conductive
patterns 33 in the dummy formation region is set to an
approximation to the wiring density of the conductive pat-
terns 23 of the wiring circuit boards 2A, the wiring density
is homogenized in all the wiring circuit boards 2 of the
wiring circuit board assembly sheet 1.

[0106] Thus, also in this variation, the same operations
and effects as those of the above-described embodiment are
achieved.

[0107] (3) As illustrated in FIG. 8, the conductive
pattern 23 may include a first conductive pattern 41
with a first thickness T1 and a second conductive
pattern 42 with a second thickness T2 larger than the
first thickness T1.
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[0108] In this case, the dummy conductive pattern 33A
includes a first dummy conductive pattern 51 A with the first
thickness T1 and a second dummy conductive pattern 52A
with the second thickness T2.

[0109] The shapes of the first dummy conductive pattern
51A and the second dummy conductive pattern 52A are not
limited. When the first dummy conductive pattern 51A
includes a plurality of dummy wires and the second dummy
conductive pattern 52 A includes a plurality of dummy wires,
the dummy wires of the first dummy conductive pattern 51A
and the dummy wires of the second dummy conductive
pattern 52A may alternately be arranged.

[0110] The difference between the percentage of the area
of the first conductive patterns 41 to the area of the insu-
lating base layer 22 and the percentage of the area of the first
dummy conductive pattern 51A to the area of the dummy
formation region 30A (see FIG. 2) is 50% or less, preferably
30% or less, more preferably 20% or less, more preferably
10% or less, more preferably 5% or less.

[0111] The difference between the percentage of the area
of the second conductive pattern 42 to the area of the
insulating base layer 22 and the percentage of the area of the
second dummy conductive pattern 52A to the area of the
dummy formation region 30A (see FIG. 2) is 50% or less,
preferably 30% or less, more preferably 20% or less, more
preferably 10% or less, more preferably 5% or less.
[0112] The dummy conductive pattern 33B also includes a
first dummy conductive pattern 51B with the first thickness
T1 and a second dummy conductive pattern 52B with the
second thickness T2. The description on the dummy con-
ductive pattern 33B is the same as that on the dummy
conductive pattern 33A. Thus, the description on the dummy
conductive pattern 33B is omitted.

[0113] The production method of this variation includes
the above-described first insulating layer forming step (see
FIG. 4A), a first resist step (see FIGS. 9A and 9B), a first
pattern forming step (see FIGS. 9C and 9D), a second resist
step (see FIGS. 10A and 10B), a second pattern forming step
(see FIGS. 10C and 10D), and the above-described second
insulating layer forming step (see FIG. 5C).

[0114] In the first resist step, as illustrated in FIGS. 9A and
9B, a plating resist layer RA having openings RA1, RA2,
and RA3 is formed on the insulating base layer 22 and the
frame insulating layer 32 in the same manner as the above-
described resist step. The openings RA1 are formed by
removing the plating resist from the parts in which the first
conductive patterns 41 are to be formed. The opening RA2
is formed by removing the plating resist from the part in
which the first dummy conductive pattern 51A is to be
formed. The opening RA3 is formed by removing the plating
resist from the part in which the first dummy conductive
pattern 51B is to be formed.

[0115] The difference between the percentage of the area
of the openings RA1 to the area of the insulating base layer
22 and the percentage of the area of the opening RA2 to the
area of the dummy formation region All is 50% or less,
preferably 30% or less, more preferably 20% or less, more
preferably 10% or less, more preferably 5% or less.
[0116] The difference between the percentage of the area
of the openings RA1 to the area of the insulating base layer
22 and the percentage of the area of the opening RA3 to the
area of the dummy formation region A12 is 50% or less,
preferably 30% or less, more preferably 20% or less, more
preferably 10% or less, more preferably 5% or less.
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[0117] Next, in the first pattern forming step, as illustrated
in FIG. 9C, electrolytic plating is carried out to form the first
conductive patterns 41 on the seed layer in the openings
RA1, the first dummy conductive pattern 51A on the seed
layer in the opening RA2, and the first dummy conductive
pattern 51B on the seed layer in the opening RA3.

[0118] At the time, the first conductive patterns 41 are
formed together with the first dummy conductive patterns
51A and 51B. The first dummy conductive pattern 51A is
formed in the dummy formation region A1l of the above-
described range. The first dummy conductive pattern 51B is
formed in the dummy formation region A12 of the above-
described range.

[0119] Hence, the metallic ion concentration around the
product region Al can be homogenized in the plating
solution, and thus the thickness of the first conductive
pattern 41 can be made uniform.

[0120] After the completion of the electrolytic plating, as
illustrated in FIG. 9D, the plating resist layer RA is released.
Thereafter, the seed layer covered with the plating resist
layer RA is removed by etching.

[0121] In the second resist step, as illustrated in FIGS.
10A and 10B, a plating resist layer RB having openings
RB1, RB2, and RB3 is formed on the insulating base layer
22 and the frame insulating layer 32 in the same manner as
the above-described resist step. The openings RB1 are
formed by removing the plating resist from the parts in
which the second conductive patterns 42 are to be formed.
The opening RB2 is formed by removing the plating resist
from the part in which the second dummy conductive pattern
52A is to be formed. The opening RB3 is formed by
removing the plating resist from the part in which the second
dummy conductive pattern 52B is to be formed.

[0122] The difference between the percentage of the area
of the openings RB1 to the area of the insulating base layer
22 and the percentage of the area of the opening RB2 to the
area of the dummy formation region All is 50% or less,
preferably 30% or less, more preferably 20% or less, more
preferably 10% or less, more preferably 5% or less.
[0123] The difference between the percentage of the area
of the openings RB1 to the area of the insulating base layer
22 and the percentage of the area of the opening RB3 to the
area of the dummy formation region A12 is 50% or less,
preferably 30% or less, more preferably 20% or less, more
preferably 10% or less, more preferably 5% or less.
[0124] Next, in the second pattern forming step, as illus-
trated in FIG. 10C, electrolytic plating is carried out to form
the second conductive patterns 42 on the seed layer in the
openings RB1, the second dummy conductive pattern 52A
on the seed layer in the opening RB2, and the second dummy
conductive pattern 52B on the seed layer in the opening
RB3. At the time, the second conductive patterns 42 are
formed together with the second dummy conductive patterns
52A and 52B. The second dummy conductive pattern 52A is
formed in the dummy formation region A1l of the above-
described range. The second dummy conductive pattern 52B
is formed in the dummy formation region Al12 of the
above-described range.

[0125] Hence, the metallic ion concentration around the
product region Al is homogenized in the plating solution,
and thus the thickness of the second conductive pattern 42
can be made uniform.

[0126] After the completion of the electrolytic plating, as
illustrated in FIG. 10D, the plating resist layer RB is
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released. Thereafter, the seed layer covered with the plating
resist layer RB is removed by etching.

[0127] (4) As illustrated in FIG. 11, when an edge E21
at one side of a wiring circuit board 60 in the first
direction includes an edge E211 extending in the sec-
ond direction, an edge E212 inclined relative to the
second direction, and an edge E213 extending in the
second direction, the dummy formation region 61
includes, along the edge E21, a part 61A extending in
the second direction, a part 61B inclined relative to the
second direction, and a part 61C extending in the
second direction.

[0128] The part 61A has a width W10 of 5 mm from the
edge E211 in a direction orthogonal to a direction in which
the edge E211 extends and a length [.10 identical to that of
the part extending in the second direction of the wiring
circuit board 60 in a direction in which the edge E211
extends.

[0129] The part 61B has a width W10 of 5 mm from the
edge E212 in a direction orthogonal to a direction in which
the edge E212 extends and a length 1.20 identical to that of
the part extending in a direction inclined relative to the
second direction of the wiring circuit board 60 in a direction
in which the edge E212 extends.

[0130] The part 61C has a width W10 of 5 mm from the
edge E213 in a direction orthogonal to a direction in which
the edge E213 extends and a length 1.30 identical to that of
the part extending in a direction inclined relative to the
second direction of the wiring circuit board 60 in a direction
in which the edge E213 extends.

[0131] To sum up, the dummy formation region 61 has a
width W10 of 5 mm from each of the edges E211, E212, and
E213 in a direction orthogonal to a direction in which each
of the edges E211, E212, and E213 extends and a length
(L1041L.20+L.30) identical to that of the wiring circuit board
60 in a direction in which the edges E211, E212, and E213
extend.

[0132] Also in this variation, the same operations and
effects as those of the above-described embodiment are
achieved.

EXAMPLES

[0133] Next, the present invention is described with ref-
erence to Examples and Comparative Examples. The present
invention is not limited to Examples. The specific numeral
values used in the description below, such as physical
property values and parameters, can be replaced with the
corresponding physical property values and parameters in
the above-described “DESCRIPTION OF THE EMBODI-
MENTS”, including the upper limit values (numeral values
defined with “or less”) or the lower limit values (numeral
values defined with “or more”).

[0134] 1. Production of Wiring Circuit Board Assembly
Sheet
[0135] By a semi-additive method, the wiring circuit

board assembly sheet of each of Examples and Comparative
Examples was produced.

[0136] In detail, first, a solution (varnish) of photosensi-
tive resin was applied and dried on metal foil (a substrate),
thereby forming a photosensitive resin film.

[0137] Next, the photosensitive resin film was exposed
and developed, thereby forming an insulating base layer and
a frame insulating layer on the metal foil (the first insulating
layer forming step, see FIG. 4A).

Feb. 1, 2024

[0138] Next, a seed layer was formed on the surfaces of
the insulating base layer and the frame insulating layer by
sputtering.

[0139] Next, a plating resist film was bonded on the
insulating base layer and frame insulating layer on which the
seed layer was formed.

[0140] Next, a photomask was layered on the plating resist
film, and the plating resist film was exposed while the parts
in which the conductive pattern and the dummy conductive
pattern were to be formed were shielded from the light (see
FIG. 4B).

[0141] Next, the exposed plating resist film was devel-
oped, thereby forming a plating resist layer (the resist step,
see FIG. 4C). First openings were formed on the plating
resist layer by removing the plating resist from the part in
which the conductive pattern was to be formed. Second
openings were formed by removing the plating resist from
the part in which the dummy conductive pattern was to be
formed.

[0142] Next, electrolytic plating was carried out, thereby
forming a conductive pattern on the seed layer in the first
openings and a dummy conductive pattern on the seed layer
in the second openings (the pattern forming step, see FIG.
5A).

[0143] After the completion of the electrolytic plating, the
plating resist layer was released (see FIG. 5B). Thereafter,
the seed layer covered with the plating resist layer was
removed by etching.

[0144] Next, a solution (varnish) of photosensitive resin
was applied and dried on the insulating base layer and the
conductive pattern, thereby forming a photosensitive resin
film. Next, the photosensitive resin film was exposed and
developed, thereby forming an insulating cover layer (see
FIG. 5C, the second insulating layer forming step).

[0145] Thereafter, the substrate was etched along the outer
shape of the wiring circuit board, thereby producing a wiring
circuit board assembly sheet.

[0146] Of the produced wiring circuit board assembly
sheets, the percentage of the area of the conductive pattern
(the area ratio of the conductive pattern) to the area of the
insulating base layer, the percentage of the area of the
dummy conductive pattern (the area ratio of the dummy
conductive pattern) to the area of the dummy formation
region, and the difference between the area ratio of the
conductive pattern and the area ratio of the dummy conduc-
tive pattern were measured. The results are shown in Table
1

[0147] 2. Evaluation

[0148] Of the wiring circuit board assembly sheet of each
of Examples and Comparative Examples, the thickness of
the conductive pattern was measured using a laser micro-
scope (LEXT OLS5000 manufactured by Olympus Corpo-
ration) and evaluated based on the following criteria. The
results are shown in Table 1.

<Evaluation Criteria>

[0149] Good: the difference between the measured
value and the designed value is 5% or less with respect
to the designed value.

[0150] Fair: the difference between the measured value
and the designed value is more than 5% and 10% or less
with respect to the designed value.
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[0151] Bad: the difference between the measured value
and the designed value is more than 10% with respect
to the designed value.

TABLE 1

Area Ratio

Area Ratio of  of Dummy
Conductive Conductive

Pattern (%) Pattern (%) Difference (%) Evaluation

Example 1 10.5 8.1 2.1 Good
Example 2 10.5 32.7 222 Good
Example 4 10.5 51.1 40.6 Fair
Example 5 33.8 33.2 0.7 Good
Example 6 33.8 6.9 259 Good
Comp. 10.5 69.1 58.6 Bad
Example 1

[0152] 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 as
limiting in any manner. 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.

INDUSTRIAL APPLICABILITY

[0153] The wiring circuit board assembly sheet of the
present invention is used for producing wiring circuit
boards.

DESCRIPTION OF REFERENCE NUMERALS

[0154] 1 wiring circuit board assembly sheet
[0155] 2 wiring circuit board

[0156] 3 frame

[0157] 22 insulating base layer

[0158] 23 conductive pattern

[0159] 30A dummy formation region

[0160] 33A dummy conductive pattern
[0161] 41 first conductive pattern

[0162] 42 second conductive pattern

[0163] 51A first dummy conductive pattern
[0164] 52A second dummy conductive pattern
[0165] E1 edge

[0166] E2 edge

[0167] W1 width

[0168] L1 length

1. A wiring circuit board assembly sheet comprising:

a wiring circuit board including an insulating layer and a
conductive pattern located on the insulating layer; and

a frame supporting the wiring circuit board and including
a dummy conductive pattern made of a material iden-
tical to a material of which the conductive pattern is
made,

wherein the wiring circuit board includes a first edge
located away from the dummy conductive pattern and
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a second edge located between the first edge and the
dummy conductive pattern,
wherein the frame includes a dummy formation region
including the dummy conductive pattern, having a
width of 5 mm from the second edge in a direction
orthogonal to the second edge, and having a length
identical to a length of the wiring circuit board in a
direction in which the second edge extends, and

wherein a difference between a percentage of an area of
the conductive pattern to an area of the insulating layer
and a percentage of an area of the dummy conductive
pattern to an area of the dummy formation region is
50% or less.

2. The wiring circuit board assembly sheet according to
claim 1, wherein the difference between the percentage of
the area of the conductive pattern to the area of the insulating
layer and the percentage of the area of the dummy conduc-
tive pattern to the area of the dummy formation region is
30% or less.

3. The wiring circuit board assembly sheet according to
claim 1,

wherein the conductive pattern includes a first conductive

pattern with a first thickness and a second conductive
pattern with a second thickness larger than the first
thickness, and

wherein the dummy conductive pattern includes a first

dummy conductive pattern with the first thickness and
a second dummy conductive pattern with the second
thickness.

4. The wiring circuit board assembly sheet according to
claim 3,

wherein a difference between a percentage of an area of

the first conductive pattern to the area of the insulating
layer and a percentage of an area of the first dummy
conductive pattern to the area of the dummy formation
region is 50% or less, and

wherein a difference between a percentage of an area of

the second conductive pattern to the area of the insu-
lating layer and a percentage of an area of the second
dummy conductive pattern to the area of the dummy
formation region is 50% or less.

5. The wiring circuit board assembly sheet according to
claim 3,

wherein a difference between a percentage of an area of

the first conductive pattern to the area of the insulating
layer and a percentage of an area of the first dummy
conductive pattern to the area of the dummy formation
region is 30% or less, and

wherein a difference between a percentage of an area of

the second conductive pattern to the area of the insu-
lating layer and a percentage of an area of the second
dummy conductive pattern to the area of the dummy
formation region is 30% or less.
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