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(57) Abréegée/Abstract:
Provided are a narrow frame touch input sheet, manufacturing method of same, and conductive sheet used In the narrow frame
touch input sheet that are suitable for a capacitive touch sensor of a narrow frame for which a conductive transparent film pattern
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en 2 (72 040
13) A1

(57) Abrege(suite)/Abstract(continued):

has two layers. A conductive sheet Is used which Is provided with one or a plurality of layered transparent base sheets; and a
conductive transparent film, a light-excluding conductive film for electrode use, and a first resist layer which are formed to be
sequentially layered on the top surface and the rearmost surface thereof. Both sides of the first resist layer are exposed
simultaneously, and after development, the conductive transparent film and the light-excluding conductive film for electrode use are
simultaneously etched, the first resist layer Is stripped away, then a second resist layer Is formed as a coating over external
bounding edge portions of both sides, and only the light-excluding conductive film for electrode use of the central window portion is
etched. A circult pattern of the conductive transparent film is thereby formed by being exposed.
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ABSTRACT

Provided are a narrow frame touch 1input sheet, manufacturing

method of the same, and conductive sheet used 1n the narrow frame touch

input sheet, which are suitable for a capacitive touch sensor having

a narrow frame and two lavers of transparent conductive film patterns.

The method uses the conductive sheet 1ncluding one or more transparent

base sheets stacked into a layer, transparent conductive films,

light-excluding conductive electrode films, and first resist layers,

which are layered sequentially on the uppermost and lowermost surtaces

thereof. The first resist layers are exposed simultaneously on the both

surfaces, and after development, the transparent conductive films and

the light-excluding conductive electrode films are silmultaneously

etched, the first resist layers are stripped away, then second resist

layers are formed as coating on the both surfaces in an outer edge portion,

r—— 1
—

so that the light-excluding conductive electrode films are etched only

in the central window portions. Thus, circult patterns of the

transparent conductive films are exposed.
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DESCRIPTION

BT, MANUFACTURING METHOD OF THE SAME, AND

]

NARROW FRAME TOUCH INPUT SH.

CONDUCTIVE SHEET USED IN NARROW FRAME TOUCH INPUT SHEET

—d

TECHNICAL FIELD

(0001 ]

frame touch 1nput sheet,

The present invention relates to a narrow :

and a conductive sheet used i1n

a method for manufacturing the same,

for a capacitive

the narrow frame touch input sheet, which are suitable

pr—

frame and two layers of transparent

touch sensor having a narrow

conductive film patterns.

BACKGROUND ART

10002]

Conventionally, as disclosed in Patent Literature 1, there exists

in which metal films

an 1nvention for forming a touch input device,

are formed on terminals of the lead line of transparent electrodes,

cern 1n an i1nput panel area, the

and then a transparent electrode pat

metal films of the terminals of the lead line, and the transparent

electrodes are etched simultaneously.

[0003]

The 1nvention described 1n the Patent Literature 1 is concerned

with a method including the following steps as illustrated in Fig. 7.

A Transparent electrode made of ITO film 31 is formed on a polyester

fi1lm 32 1s formed and patterned thereon.

film 30, and a photoresist

film 32 with a mask 33, a metal

Next, after covering the photoresist

the mask 33 1s removed, and

"11lm 34 made of indium is formed. Then,

—d

film 32 1s stripped using a resist stripping liguid

the photoresist

so that themetal film 34 1s patterned. After that, a second photoresist

1
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film 35 1s formed and patterned on the patterned metal film 34 (see

Fig. 7(e)), and the metal film 34 and the ITO film 31 are etched and

removed simultaneously using ferric chloride solution or the like.

Finally, the photoresist film 35 is stripped using the resist stripping
ligquid.

CITATION LIST

PATENT LITERATURE

(0004 ]
Patent Literature 1: JP-A-5-108264

SUMMARY OF INVENTION

TECHNICAL PROBLEM

0005 ]

V)

However, the method of Patent Literature 1 has a problem that if

the position of the mask 33 is shifted by even a 1little, when the second

photoresist fi1lm 35 1s formed and patterned on the patterned metal films

34 as 1llustrated in Fig. 7(e), one of metal films 34 becomes thin while

I

the other metal film 34 becomes thick so that desired resistance of

the metal film 34 cannot be obtained. Therefore, the method cannot be

applied to a narrow frame touch input sheet in which the metal film
34 1s thin and 1s required to have a resistance within a predetermined

range.

[0006]

In addition, as to a capacitive touch input sheet, it is usually

necessary to stack a transparent conductive film pattern formed in the

X direction and a transparent conductive film pattern formed in the

Y direction via an insulation layer between them. Because the metal

film and the transparent electrode cannot be formed in alignment on
2
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poth surfaces with each other by the method described in Patent
Literature 1, there is a problem that it is necessary to manufacture

two touch input sheets and to glue them together in alignment. As a

result, there 1s also a problem that the productivity is lowered and

that transmittance of a transparent window portion is decreased or

ﬁ

thickness thereof i1s increased.

10007]

Therefore, an object of the present invention is to solve the

above-mentioned problem and to provide a narrow frame touch input sheet,

a method for manufacturing the same, and a conductive sheet used in

the narrow frame touch input sheet, which are suitable for a capacitive

F

touch sensor having a narrow frame and two layers of transparent

conductive film patterns.

SOLUTION TO PROBLEM

10008 ]

*

According to a first aspect of the present invention, a narrow

frame touch 1input sheet 1s provided, which includes one or more

transparent base sheets stacked into a layer, transparent conductive

films formed on a front surface and a rear surface of the one transparent

base sheet or on uppermost and lowermost surfaces of the stacked

transparent base sheets, a light-excluding conductive electrode film

tormed on each of the transparent conductive films, and a first resist

Ims.

|
[ .

layer formed on each of the light-excluding conductive electrode £

The transparent conductive films and the light-excluding conductive

electrode fi1lms 1n a central window portion of the one or more the base

sheets are formed in desired patterns stacked without misalignment

through etching after exposure and development of the first resist lavyer.
3



CA 02772040 2012-02-23

The transparent conductive films and the light-excluding conductive

electrode films 1in an outer edge portion of the one or more base sheets

are formed 1n a fine wiring circuit pattern stacked without misalignment

pr—

through etching after exposure and development of the first resist

layers. A clrcult pattern is constituted of the transparent conductive

films 1n the central window portion through removing the first resist

layers, and further etching and removing the light-excluding conductive

electrode films 1n the central window portion.

[0009]

According to a second aspect of the present invention, the narrow

frame touch input sheet of the first aspect is provided, which further

ﬁ

includes second resist layers each of which covers the transparent

conductive film and the light-excluding conductive electrode film in

the outer edge portion.

[0010]

According to a third aspect of the present invention, the narrow

—

trame touch 1input sheet of the first aspect or the second aspect is

provided, 1in which the one or more base sheets are plastic films.

10011]

According to a fourth aspect of the present invention, the narrow

frame touch 1input sheet of any one of the first to third aspects is

provided, in which the light-excluding conductive electrode film is

a copper foil having a thickness of 20 to 1000 nm.

10012 ]

According to a fi1fth aspect of the present invention, the narrow

—

frame touch input sheet of any one of the first to fourth aspects is

provided, which 1s a capacitive type.
4
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10013]

According to a sixth aspect of the present invention, the narrow

frame touch i1nput sheet of any one of the

— g »
s

11YsStT TO

— )
p—

fi1fth aspects 1s

provided, which further includes transparent protection films adhered

to poth surfaces of the structure.

10014 ]

According to a seventh aspect o:

- the present invention, the narrow

frame touch input sheet of the sixth aspects is provided, in which the

transparent protection films are composed o:

[0015]

According to an eighth aspect

F

- cyclic olefin resin

films.

of the present invention, the narrow

frame touch i1nput sheet of any one of the first to seventh aspects is

provided, 1in which a retardation value in the central window portion

1s 20 nm or smaller.

10016]

According to a ninth aspect o:

- the present 1nvention, a conductive

sheet 1s provided, which includes one or more transparent base sheets

stacked into a layer, transparent

conductive films

“ormed on a

front

surface and a rear surface of the one transparent base sheet or on

uppermost and lowermost surfaces of the stacked transparent base sheets,

pr—

a light-excluding conductive electrode film formed on each of the

transparent conductive films, and

F

10017]

a first resist layer

of the light-excluding conductive electrode films.

formed on each

According to a tenth aspect of the present invention, the

ﬁ

conductive sheet of the ninth aspect 1s provided,

more pbase sheets are plastic films.

D

1in which the one or
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10018]

According to an eleventh aspect of the present invention, the

conductive sheet of the ninth aspect or the tenth aspect is provided,

1n which the light-excluding conductive electrode

having a thickness of 20 to 1000 nm.

[0019]

According to a twelfth aspect o:

for manufacturing a narrow

fi1lm 1s a copper foil

- the present 1invention, a method

frame touch 1nput sheet 1s provided, which

includes forming and stacking transparent conductive films,

light-excluding conductive electrode films, and first resist lavyers

F

sequentially on both surfaces of a transparent base sheet; exposing

and developing the first

surfaces; etching the

light-excluding conductive

resist layers simultaneous.

v on the both

transparent conductive films and the

electrode films simultaneously on the both

surfaces; stripping the first resist layers so as to

form a fine wiring

clrcuit pattern with the stacked transparent conductive film and

light-excluding conductive electrode

-

cach of the two surfaces o:

film 1n an outer edge portion on

- the stacked base sheets; forming a second

resist layer to cover the fine wiring circult pattern on each surface

F
ad

of the base sheet; and etching only the light-excluding conductive

electrode film layer on which the second resist layer 1s not formed,

so that a circuilt pattern o:

- the transparent conductive

film 1s exposed

1n a central window portion on each surface of the base sheet.

10020]

According to a thirteenth aspect o:

r——

- the present i1invention, a

method for manufacturing a narrow frame touch input sheet 1s provided,

which includes forming and stacking a transparent conductive film, a

6
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light-excluding conductive electrode film, and a first resist layer

sequentlially on each of two transparent base sheets; stacking the base

sheets to be opposite to each other so that the transparent conductive

films, the light-excluding conductive electrode films, and the first

resist layers are formed on both surfaces of the stacked base sheets;

exposing and developling the first resist layers simultaneously on the

both surfaces; etching the transparent conductive films and the

light-excluding conductive electrode films simultaneously on the both

surfaces; stripping the first resist layers so as to form a fine wiring

circult pattern with the sequentially stacked transparent conductilve

film and light-excluding conductive electrode fi1lm 1in an outer edge

portion on each of the two surfaces of the stacked base sheets; forming

a second resist layer to cover the fine wiring circult pattern on each

surface of the stacked base sheets; and etching only the 1ight-excluding

conductive electrode film layer in a central window portion on which

the second resist layer 1s not formed on each surface of the stacked

#

base sheets so that a circuilt pattern of the transparent conductive

film 1s exposed.

ADVANTAGEOUS EFFECTS OF INVENTION

10021 ]

The narrow frame touch input sheet and the manufacturing method

thereof according to the present invention are characterized in that

the transparent conductive film of the conductive sheet and the

light-excluding conductive electrode film are etched simultaneously,

and the fine wiring circuit pattern is formed in the outer edge portion

in which the transparent conductive film and the light-excluding

conductive electrode filmare stacked sequentially with the same pattern
7
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wlithout misalignment. After that, the second resist layer is formed

to cover the fine wiring circuit pattern, and only the light-excluding

conductive electrode film layer on which the second resist layer is

F

not formed 1s etched so that the circuit pattern of the transparent

conductive film 1s exposed 1n the central window ©portion.

Therefore, a delicate and fine wiring circult pattern can be

formed, and that the touch input sheet having a very narrow frame can

be manufactured.

10022 ]

F

In addition, the step of forming the second resist layer that

requilres alignment can be performed with alignment accuracy such that

the finewlring circult pattern 1n the outer edge portion can be covered.

Therefore, the narrow frame touch input sheet can be obtained with high

productivity.

10023]

In addition, the narrow frame touch 1nput sheet and the

H

manufacturing method thereof according to the present invention are

characterized in that the circult pattern and the fine wiring circuit

pattern of the transparent conductive film are formed on both surfaces

of the base sheet. Further, the narrow frame touch i1nput sheet of the

present 1invention 1is characterized 1n belng a capaclitive type.

Therefore, the capacitive narrow frame touch 1nput sheet can be

manufactured, in which the circuit pattern and the fine wiring circult

ﬁ

pattern of the XY transparent conductive films are formed using only

one base sheet as a core.

10024 ]

rﬁ

In addition, because the structure can be composed of only one
8
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base sheet as a core, the capacitive type narrow frame touch 1nput sheet

with a high transparency and small thickness can be manufactured.

[0025]

In addition, the narrow frame touch input sheet and the conductive

sheet of the present invention are characterized 1in that the

F

light-excluding conductive electrode film layer 1s constituted of a

—

copper foil having a thickness of 20 to 1000 nm. Therefore, because

F

the conductive electrode film

of the good electrical conductivity o

layer, the narrow frame touch input sheet having good responsiveness

can be manufactured efficiently.

1 0020]

Tn addition, because of the high light-excluding property of the

conductive film layer for an electrode, when the first resist layers

on both surfaces are patterned simultaneously through exposing and the

#

like, the exposing light beam can be effectively prevented from reaching

the first resist layer on the opposite surface. Therefore, the narrow

frame touch input sheet having the circuit patterns and the fine wiring

gr—

circult patterns formed on both surfaces of the base sheet can Dbe

manufactured with high productivity and high quality.

BRIEF DESCRIPTION OF DRAWINGS

0027 ]

Fig. 1 is a schematic cross sectional view 1llustrating an example

of a narrow frame touch input sheet according to the present invention,

in which circuit patterns and fine wiring circult patterns are formed

on front and rear surfaces of a single transparent base sheet.

L

I}

Fig. 2(a) 1s a schematic diagram illustrating a step of

manufacturing the narrow frame touch i1input sheet.
9
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Fig. 2(b) 1s a schematic diagram illustrating a step o:

manufacturing the narrow frame touch input sheet.

v

Fig. 2(c) 1s a schematic diagram illustrating a step of

manufacturing the narrow frame touch 1nput sheet.

'

Fig. 2(d) 1is a schematic diagram 1illustrating a step oL

manufacturing the narrow frame touch input sheet.

n

Fig. 2(e) 1s a schematic diagram illustrating a step oL

manufacturing the narrow frame touch i1nput sheet.

D

Fig. 2(:

) 1is a schematic diagram illustrating a step

O

manufacturing the narrow frame touch input sheet.

Fig. 3 is a schematic cross sectional view illustrating an example

g

of a narrow frame touch input sheet according to the present invention,

in which circuit patterns and fine wiring circuit patterns are formed

gr—

on uppermost and lowermost surfaces of two layers of stacked transparent

base sheets.

Hl

Fig. 4(a) 1s a schematic diagram illustrating a step O

manufacturing the narrow frame touch 1nput sheet.

)

Fig. 4(b) is a schematic diagram 1illustrating a step oO:

manufacturing the narrow frame touch 1nput sheet.

N

Fig. 4(c) 1s a schematic diagram 1llustrating a step OL

manufacturing the narrow frame touch input sheet.

3

Fig. 4(d) is a schematic diagram 1llustrating a step oOr

manufacturing the narrow frame touch input sheet.

V)

Fig. 4(e) 1is a schematic diagram 1llustrating a step O

manufacturing the narrow frame touch 1input sheet.

I}

Fig. 4(f) 1s a schematic diagram 1llustrating a step OrL

manufacturing the narrow frame touch 1nput sheet.
10
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Fig. 4(g) 1is a schematic diagram illustrating a step o=f
manufacturing the narrow frame touch i1nput sheet.

Fig. 5 is a schematic cross sectional view illustrating an example

in which protection films are adhered to the narrow frame touch 1nput

sheet illustrated in Fig. 1.

Fig.GSiseaschematiccnxmﬁssectional\ﬁfwuillustratingenlexample

in which protection films are adhered to the narrow frame touch 1nput

sheet illustrated in Fig. 2(e).

Fig. 7 is a diagram illustrating an electrode forming step of the

touch input device described in Patent Literature 1.

F

Fig. 8 is a plan view illustrating an example of shape and

arrangement of the circuit pattern formed in a central window portion

F

of the narrow frame touch 1input sheet.

DESCRIPTION OF EMBODIMENTS

(10028 ]

ﬁ

Hereinafter, best embodiments of the present invention will be

described with reference to the drawings.

[0029]

(First embodiment)

Hereinafter, the present invention will be described in detail

with reference to the drawings. Fig. 1 is a schematic cross sectional

view illustrating an example of a narrow frame touch input sheet as

a.capacitiveixnujlsensor'according1u>tﬁmapresent.invention,:Ulmﬁdﬁﬁl

circuit patterns and fine wiring clrcuit patterns are formed on both

F

surfaces, i.e. on front and rear surfaces, of a single transparent base

sheet. Figs. 2(a) to 2(f) are schematic cross sectional views

F

illustrating steps of manufacturing the capacitive touch sensor. In
11
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the figures, reference numeral 1 denotes a light-excluding conductive

electrode film layer, reference numeral 3 denotes a transparent

conductive film, reference numeral 5 denotes a narrow frame touch i1nput

sheet, reference numeral 7 denotes a base sheet, reference numeral 10

denotes a fine wiring circuit pattern, numeral 12 denotes a mask,

reference numeral 14 denotes an exposing light beam, reference numeral

16 denotes a first resist laver, reference numeral 18 denotes a second

resist layer, reference numeral 20 denotes a capacitive touch sensor,

reference numeral 22 denotes an outer edge portion of the narrow frame

touch input sheet 5, reference numeral 24 denotes a central window

portion of the narrow frame touch input sheet 5, and reference numeral

28 denotes an external circuilt.

10030]

The narrow frame touch input sheet 5 of the present invention has

the following structure. 1In the central window portion 24 on the base

p—

sheet 7, a circuit pattern of a transparent conductive film 3 1s formed.

In the outer edge portion 22, a fine wiring circuit pattern 10 1s formed

in which the transparent conductive film 3 and a light-excluding

conductive electrode film 1 are stacked sequentially. The narrow frame

touch input sheet 5 has a feature that the transparent conductive fillm

F

the fine wiring

3 and the light-excluding conductive electrode film1l ©

circuit pattern 10 are formed and stacked in the same pattern without

misalignment. Further, the circuit pattern and the fine wiring circuilt

pattern 10 of the transparent conductive film 3 can be formed on both

ﬁ

surfaces of a single transparent base sheet (see Fig. 1).

[0031]

A method for manufacturing the above-mentioned narrow frame touch
12
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1nput sheet 5, 1n which the circuit pattern and the fine wiring circuit

gr—

pattern 10 of the transparent conductive film 3 are formed on both

ﬁ

surfaces of a single transparent base sheet, includes the following

steps. First, the transparent conductive films 3, the light-excluding

conductive electrode films 1, and first resist layers 16 are formed

sequentially along the entire surface of both front and rear surfaces

of a single transparent base sheet 7, so that a conductive sheet (see

Fig. 2(a)) 1s obtained. After that, masks 12 of desired patterns are

placed on both the front and rear surfaces, and the first resist lavyers

lo are patterned by exposing and developing (see Fig. 2(b)). In this

case, the light-excluding conductive electrode film 1 on one side blocks

an exposing light beam 14 from the other side. Therefore, when both

surfaces are exposed simultaneously using different mask patterns, the

pattern of the first resist layer 16 on one side has no influence on

the pattern of the first resist layer 16 on the opposite side. Therefore,

because both surfaces can be exposed simultaneously, alignment between

the first resist layers 16 on the front and rear surfaces can be performed

easlly, and both surfaces can be patterned 1in a single step so that

productivity can be 1mproved.

(0032 ]

Note that the alignment between a front mask and a rear mask can

be performed using a known mask alignment method for a double-sided

exposure apparatus. For instance, mask alignment marks are formed on

ﬁ

each of the front mask and the rear mask, and an optical read sensor

ﬁ

such as a camera reads a superposed state of a pair of mask alignment

marks, so that relative positional i1nformation between the front mask

and the rear mask can be obtalned. Then, based on the obtained
13
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positional information, a mask position adjustment mechanism moves the

front mask and the rear mask relatively to each other so that centers

of the mask alignment marks are overlapped with each other, thereby

aligning the front mask and the rear mask with each other.

(0033 ]

Next, the transparent conductive film 3 and the light-excluding

— )

conductive electrode film 1 are simultaneously etched usling etching

liguid such as ferric chloride, so that a thin line pattern 1s formed

(see Fig. 2(c)). Next, the first resist layer 16 i1s stripped using the

resist stripping liguid so that the 1light-excluding conductilive

electrode film 1 is exposed. After that, a second resist layer 18 1s

formed only on the exposed light-excluding conductive electrode film

1 along the outer edge portion 22 (see Fig. 2(d)). It 1s sufficlent

as long as the second resist layer 18 covers the light-excluding

pr—v

conductive electrode film 1 of the outer edge portion 22 along with

the transparent conductive f£ilm 3. Therefore, the second resist layer

18 is not required to be aligned so precisely. For this reason, there

is little defect when the second resist layer 18 1s formed, and
productivity 1s 1mproved.

10034 ]

Next, etching is performed using a specilal etching ligquid such

as acidified hydrogen peroxide. Then, the outer edge portion 22, on

which the second resist layer 18 is formed, remains as 1s, while the

light-excluding conductive electrode film 1 1n the central wilndow

portion 24, in which the second resist layer 18 1s not formed and the

light-excluding conductive electrode film 1 1s exposed, 1s removed DYy

the etching so that the transparent conductive film 3 thereunder 1s
14
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exposed (see Fig. 2(e)). The central windowportion 24 becomes a display

portion in which transparent conductive films are formed on both

surfaces, while the light-excluding conductive electrode film 1 formed

in the outer edge portion 22 and the transparent conductive fi1lm 3 formed

thereunder with the same pattern become the fine wiring circult pattern

F
e

10. ©Note that if the transparent conductive film 3 1s made of an

amorphous material, it is preferred to have the material crystallized

by means of heat treatment before the etching. It 1s Dbecause

crystallization improves etching resistance, so that only the

light-excluding conductive electrode film 1 can selectilively be etched

more easlily.

10035

The end portion of the fine wiring circuit pattern 10 formed on

F

both surfaces of the narrow frame touch input sheet 5 by the method

described above is connected to an external circult 28 that 1ncludes

IC chips, and thus the capacitive touch sensor 20 having the transparent

H

conductive films 3 formed on both surfaces of the base sheet 7 1is

manufactured (see Fi1ig. 2(f)).

[0030]

Here, the circuit pattern formed in the central window portion

24 of the capacitive touch sensor 20 will be additionally described.

—

In the schematic cross sectional view of the narrow frame touch input

sheet 5 attached to this specification, the circuilt pattern has been

F
—

ferent between

simplified. In actual practice, the circuit pattern is di:

the front and rear surfaces. For instance, as illustrated in Fig. 3,

the rear side of the base sheet 7 is provided with a plurality of rhombus

electrodes 46 having a rhombic shape in plan view and a connection wiring
15
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469 that passes through the rhombus electrodes 46 in the vertical

F

direction (Y direction) in the figure. The plurality of rhombus

electrodes 46 and the connectlion wiring 469 are electrically connected

to each other. 1In addition, sets of the connection wiring 469 and the

plurality of rhombus electrodes 46 are arranged 1in a repeating pattern

1n the lateral direction (Xdirection) in the figure. On the other hand,

1n the same manner, the front side of the base sheet 7 1s provided with

a plurality of rhombus electrodes 47 and a connection wiring 479 that

passes through the rhombus electrodes 47. However, 1n this case, the

F

ferent from that

extending direction of the connection wiring 479 1s d3

of the connection wiring 469 and is the lateral direction (X direction)

in the figure. 1In addition, sets of the connection wiring 479 and the

plurality of rhombus electrodes 47 are arranged 1n a repeating pattern

1n the vertical direction (Y direction) 1n the figure. Further, as can

be understood from Fig. 8, the rhombus electrodes 46 are arranged to

fill gaps formed between the connection wirings 479, while the rhombus

electrodes 47 are arranged to fill gaps formed between the connection

wirings 469. Further as i1illustrated in Fig. 8, the rhombus electrodes

46 and the rhombus electrode 47 are arranged complementarily. In other

words, the rhombus electrodes 47 are arranged so as to fill rhombic

gaps that are formed as a result of the rhombus electrodes 46 belng

arranged as a matrix. As described above, according to the present

invention, the light-excluding conductive electrode film 1 on one side

blocks the exposing light beam 14 from the other side. Therefore, when

both surfaces are exposed simultaneously, the pattern of the first

resist layer 16 on one side has no influence on the pattern of the first

resist layer 16 on the opposite side. Thus, different circult patterns
16
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can be formed on the front and rear surfaces.

[0037]

Because the X direction electrodes and the Y direction electrodes

F

are arranged so as to form a lattice, i1f a finger or the like of a user

touches any position on the lattice (for example, a position indicated

by the broken line circle FR), a capacitor is formed between the finger

or the like and the X direction electrode in contact. In addition, a

capacitor is formed between the finger or the like and the Y direction

electrode in contact. The formation of the capacltors 1increases the

capacitances of the X direction electrode and the Y direction electrode.

A position detection unit of the external circuit 28 detects a variation

of the capacitance generated in this case, and further detects the X

direction electrode and the Y direction electrode having the maximum

capacitance, so that a set of X coordinate and Y coordinate can be

obtained as specific values indicating the position that 1s touched

in the central window portion 24.

0038 ]

Next, individual layers constituting the above-mentioned narrow

frame touch input sheet 5 will be described 1n detaill.

[0039]

First, the base sheet 7 is made of a transparent sheet having a

r—

thickness of approximately 30 to 2000 pym, and the material thereof 1is

a plastic film such as polyester resin, polystyrene resin, olefin resin,

polybutylene terephthalate resin, polycarbonate resin, acrylic resin,

or the like, or a glass material.

10040 ]

Here, when the base sheet 7 of the conductive sheet is a plastic
17



CA 02772040 2012-02-23

I

film, a problem of film elongation may occur. For thilis reason, it 1s

preferred to pattern the first resist layers 16 on both surfaces of

the conductive sheet by simultaneous exposure of both surfaces. It 1is

ﬁ

because, if the patterning of the first resist layers 16 1s preformed

by exposing one surface at a time, the following problem will occur.

When the patterning of one side is finished and the conductive sheet

is turned over to be set into the exposing device agaln, 1f the base

sheet 7 is elongated, amisalignment occurs between the circult patterns

on the front surface and the rear surface. 1In the example 1llustrated

in Fig. 8, because the rhombus electrodes 46 and the rhombus electrodes

yr—

47 are arranged in a complementary relationship, if a misalignment

occurs between the circuit patterns on the front surface and the rear

surface, the correct function of the capacitive touch sensor 20 cannot

be achieved.

[0041]

As the light-excluding conductive electrode film layer 1, a single

metal filmhaving high electrical conductivity and good light-excluding

property may be used or a layer made of an alloy or compound of the

metal may be used. The light-excluding conductive electrode film layer

1 can be formed by a vacuum deposition method, a sputtering method,
an ion plating method, a plating method, or the like. Further, 1t 1is
important that there is an etchant that does not etch the transparent

*
p—

i1m but etches the conductive electrode film layer itself.

-

conductive

As a preferred example of the metal, aluminum, nickel, copper, silver,

—

and the like may be used. 1In particular, a metal film made Of copper

— r—

foil having a thickness of 20 to 1000 nm is preferable 1n terms oI

electrical conductivity and light-excluding property, and can be easily
18
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etched by hydrogen peroxide solution in acid atmosphere, which does

not etch the transparent conductive film. In addition, such a metal

filmis also preferred because it can be easily connected to the external

circuit. Preferably, the thickness of themetal filmis 30 nmor larger.

More preferably, the thickness 1s 100 to 500 nm. It 1s because the

light-excludingmetal filmlayer 1 havinga highelectrical conductivity

can be obtained by setting the thickness thereof to 100 nm or larger,

and the light-excluding metal film layer 1 that can be easily handled

and is superior in terms of processability can be obtalned by setting

F

the thickness thereof to 500 nm or smaller.

10042]

As the transparent conductive £film 3, a layer made of a metal oxide

such as indium tin oxide or zinc oxide may be used, and the transparent

conductive film 3 can be formed by a vacuum deposition method, a

sputtering method, an ion plating method, a plating method, or the like.

The thickness thereof ranges from approximately tens to a few hundreds

nanometers. It is necessary that the transparent conductive film 3 can

be easily etched together with the light-excluding conductive electrode

pr—v
—

film 1 using a solution of ferric chloride or the like, but cannot be

easily etched using the etching 1liquid for the 1light-excludilng

conductive electrode film layer 1 such as the hydrogen peroxide solution

in acid atmosphere. Further, it 1is preferable for the transparent

—

conductive film 3 to have a light transmittance of 80% or higher and

P
e

a surface resistance of a few milliohms to a few hundred milliohms.

In addition, it 1s possible to use a conductive polymer film such as

thiophene or a conductive fiber film including metal nanowlres or carbon

nanotubes for the transparent conductive film 3. In this case, the
19
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transparent conductive film 3 can be formed by a printing method or

an applying method.

[0043]

It is preferable that the first resist layer 16 1s made of a
photoresist material such as tetramethylammonium hydroxide that can

be exposed by a laser beam or a metal halide lamp and can be developed

by an alkaline solution or the like. It 1s because the exposure and

development using the photoresist material can securely form the fine

wiring circuilt pattern 10 having small width, so that the narrow frame

touch input sheet 5 having a narrower frame can be manufactured. In

addition, according to the present invention, since the light-excluding

conductive electrode film layer 1 1s formed as described above, 1f the

first resist layer 16 1s made of a photoresist material, the exposure

and development can be performed simultaneously on the front surface

and on the rear surface, so that the narrow frame touch input sheet

5 can be manufactured with a very high productivity. The first resist

layer 16 can be formed through a general-purpose printing method such

pr—

as gravure, screen, offset, or the like, or a method using any coater,

an applying method, or a dipping method.

10044 ]

Material of the second resist layer 18 1snot limited to a specific

one as 1long as 1t 1s resistant to the etching 1liquid for the

light-excluding conductive electrode film layer 1 such as hydrogen

peroxide solution in acid atmosphere. In addition, the second resist

layer 18 may remain permanently as a protection film except for the

portion that serves as connection terminals with the external circuilt

28. Therefore, unlike the first resist layer 16, the second resist layer
20
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18 does not always have to be removed through development. Note that

Fig. 1 illustrates the case where the second resist layer 18 1s removed.

As the material that may serve as a protection film, a thermosetting

resin such as epoxy, urethane, or acrylic may be used, or an ultraviolet

curing resin such as urethane acrylate or cyanoacrylate may be used.

The same method for forming the first resist layer 16 can be adopted

to form the second resist layer 18.

10045 ]

In addition, on this second resist layer 18, a design pattern layer

may be formed so as to hide the fine wiring circuit pattern 10 and to
improve exterior design. The design pattern layer may be formed by using
polyvinyl, polyamide, polyacryl, polyurethane, or alkyd resin as a
binder and using color ink containing appropriate color pigment or dye

as a coloring agent. In addition, it is possible to use pearl pigment

containing a coloring agent made of metal particles such as aluminum,

titanium, or bronze, or mica on which titanium oxide is coated. The

design pattern layer can be formed through a general-purpose printing

F
p—

method such as gravure, screen, or offset, any coating method, or an

applying method.
[0046]

(Second embodiment)

F

In the example of the narrow frame touch input sheet described

above, the circuit patterns and fine wiring circuit patterns are formed

—

on the front and rear surfaces of the single transparent base sheet.

However, the present invention is not limited to this structure.

1004 7]

For instance, the circuit pattern and the fine wiring circuilt
21
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pre=—

pattern 10 of the transparent conductive film 3 may be formed on the

uppermost and lowermost surfaces of a plurality of transparent base

sheets 7 that are stacked together (see Fig. 3). In order to obtain

such a narrow frame touch input sheet, firstly, two base sheets 7 having

a small thickness are used, and the transparent conductive film 3, the

light-excluding conductive electrode film 1, and the first resist layer

— gr—

16 are sequentially formed along the entire surface of one side of each

of the base sheets 7. After that, the two base sheets 7 are stacked

to be opposite to each other, so that the conductive sheet (see Fig.

4(a)) 1s obtained. As a method of stacking the base sheets 7, a heat

laminate method and a dry laminate method using an adhesive layer may

be used. When the base sheets 7 are stacked using the adhesive layer,

it is possible to adjust the total thickness of the stacked body wilth

the adhesive layer having a core.
[0048]

Next, masks 12 having desired patterns are placed on the uppermost

and lowermost surfaces of the two stacked transparent base sheets, and

the first resist layers 16 are patterned through exposure and

development (see Fig. 4(b)).

[0049]

Next, the transparent conductive film 3 and the light-excluding

conductive electrode film 1 are etched simultaneously using an etching

liquid such as ferric chloride so as to form a thin line pattern (see

Fig. 4(c)). Next, the first resist layer 16 1s stripped using the resist

stripping liquid so that the light-excluding conductive electrode film

1 is exposed (see Fig. 4(d)). After that, a second resist layer 18 1s

formed only on the exposed light-excluding conductive electrode film
22
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1 along the outer edge portion 22 (see Fig. 4(e)).
[0050]

Next, etching is performed using a special etching liquid such

as acidified hydrogen peroxide. Then, the outer edge portion 22, on

which the second resist layer 18 is formed, remains as 1s, while the

light-excluding conductive electrode film 1 in the central window

portion 24, in which the second resist layer 18 1is not formed and the

light-excluding conductive electrode film 1 is exposed, 1s removed Dy

the etching, so that the transparent conductive film 3 thereunder 1is

exposed (see Fig. 4(f)). The central windowportion 24 becomes a display

portion in which transparent conductive films are formed on both

surfaces, while the light-excluding conductive electrode film 1 formed

in the outer edge portion 22 and the transparent conductive film 3 formed

thereunder with the same pattern become the fine wiring circult pattern

10. Note that Fig. 3 illustrates the case where the second resist layer

18 is removed after the etching.

10051 ]

The end portion of the fine wiring circuit pattern 10 formed on

both surfaces of the narrow frame touch input sheet 5 obtained by the

method described above is connected to an external circult 28 that

includes IC chips. Thus, the capacitive touch sensor 20 having the

transparent conductive films 3 formed on both surfaces of the two stacked

base sheets 7 is manufactured (see Fig. 4(g)).
[0052]

<Variations>

In order to etch the above-mentioned transparent conductive film

3 and the light-excluding conductive electrode film 1 simultaneously
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and efficiently, it i1s necessary to use the ferric chloride solution

P

having a fairly high concentration. If the cleansing with water 1s

insufficient after the etching, there is a problem that the transparent

conductive film 3 or the light-excluding conductive electrode film 1

would be eroded so that the electrical characteristic would be

deteriorated when tested in an environment of high temperature and high

humidity. Therefore, it 1s necessary to prevent the erosion 1n an

application in which the wiring circuit is made of thin lines while

low resistance must be maintained for a long term, and the transparent

electrode is also required to be in a predetermined resistance range

for a long term, like the narrow frame touch 1nput sheet.
[0053]

As a measure against the erosion, it 1s preferred that the narrow

frame touch input sheet of the present invention 1s further provided

with transparent protection films adhered to both surfaces of the

above-mentioned structure (see Fig. 5). It 1is preferred that the

gp—

transparent protection film 30 is good in terms of molisture resistance

and is made of a film having optical isotropy such that a retardation

value in the central window portion of the narrow frame touch input

sheet can be 20 nm or smaller. It is because, 1f the retardation value

is a large value above 20 nm, emitting light and transmitting light

from the touch input sheet would split into two light waves having

oscillation directions perpendicular to each other, and a phase shift

of the light wave would be generated so that the color of the emitting

light:ﬁxxnthe1umuﬂ1inputfﬂﬁ%ﬂ:wouldkxechanged,cn?thatcxﬂxn?shading

may oCcur.

10054 ]
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As a material suitable for the transparent protection film 30,

cyclic olefin resin, polyethersulphon resin, polyarylate resin,

amorphous polyolefin resin, and the like may be used. Among them, the

cyclic olefin resin has a high glass transition temperature and a low

photoelastic coefficient so that 1t 1s optimal as a material i1n which

a stable retardation value can be obtained.

10055]

The thickness of the transparent protection film 30 may be

selected appropriately within the range of 10 to 500 um. If the

thickness 1s smaller than 10 um, 1t becomes difficult for the film to

F

serve as the protection film for improving the resistance. If the

thickness 1s larger than 500 um, 1t becomes difficult to set the

retardation value 1n the central window portion to 20 nm or smaller.

10056]

The method of adhering the transparent protection film 30 1s not

limited to the heat laminate method or the lamination with adhesive.

In addition, 1t i1s possible to adhere the transparent protection films

30 having different material or thickness to the light-excluding

electrode conductive film layer 1 and the transparent conductive film
3, respectively.

10057 ]

Note that the retardation (birefringence) means a phenomenon 1n
which the light entering a crystal or other anisotropic substance 1s

split into two light waves having oscillation directions that are

orthogonal to each other. When non-polarized light enters a material
having birefringence, the incident light 1s split into two, which have

osclllation directions that are orthogonal to each other. One of them
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is referred to as vertically polarized light, and the other 1s referred

to as horizontally polarized light. The vertically polarized light
becomes an extraordinary ray, while the horizontally polarized light
becomes an ordinary ray. The ordinary ray has a propagation rate that
does not depend on a propagation direction. The extraordilinary ray has

a propagation rate that varies depending on the propagation direction.

The birefringence material has a direction in which the two rays have

the same rate, and the direction is referred to as an optical axis.

The retardation value And is expressed by And=(nx-ny)d. Here, d denotes

ﬁ

the thickness of a test sample, and nx and ny denote refractive indexes

of the test sample.
[0058]

Note that also in the case where the second resist layer 18 1s
not stripped, the second resist layer 18 is deteriorated or swelled

P

slightly by the special etching liquid, so that it is 1nsufficient to

protect the transparent conductive film 3 and the light-excluding

conductive electrode film 1l for a long term. Therefore, the transparent

protection film 30 covers not only the exposed transparent conductive

film 3 but also the light-excluding conductive electrode film 1 so that

further protection can be achieved (see Fig. 0).

[0059]

(Example 1)

r—

(1) Manufacturing of the narrow frame touch input sheet

As the base sheet, a colorless and transparent soda glass plate

pr——
—

having a thickness of 1 mm was used. On the front and rear surtaces

of the base sheet, the transparent conductive films made of indium tin

oxide were formed through sputtering method to have a thickness of 200
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nm. On them, copper films were formed as the light-excluding conductive

electrode films through sputtering method to have a thickness of 500

nm. On them, tetramethylammoniumhydrooxide layers were formed as the

first resist layers through spin coating. Themask havingan X direction

electrode pattern was placed on the front side, while the mask having

a Y direction electrode pattern was placed on the rear side. Then, the

front and rear surfaces were exposed simultaneously using a metal halide

lamp, and were developed i1n alkali solution.

[0000]

Next, the 1ndium tin oxide film and the copper film were etched

simultaneously using ferric chloride etching liguid. Then, in the

central window portion, the X direction electrode pattern was exposed

on the front side, while the Y direction electrode pattern was exposed

on the rear side. In the outer edge portion surrounding the central

ﬁ

window portion, thin wiring patterns having an average line width of

20 uym were exposed on the front and rear surfaces. Next, thermosetting

acrylic resin layers were formed as the second resist layers to cover

the thin wiring patterns through screen printing to have a thickness

P

of 10 nm. Next, dipping in the hydrogen peroxide solution in acid

atmosphere, the exposed copper film in the exposed central window

portion was etched and removed, so that only the indium tin oxide film

formed thereunder remained.

[0061]

(2) Manufacturing and evaluation of the capacitive touch sensor

By the method described above, the narrow frame touch input sheet

having the following structure was obtained. Only the indium tin oxide

films of the X direction electrode pattern and the Y direction electrode
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H

pattern are formed in the central window portion, on both surfaces otf

ﬁ

the base sheet. 1In the outer edge portion of each side, the fine wiring

circuit is formed in which the copper film having the same pattern 1is

formed on the indium tin oxide film, which is covered with the

thermosetting acrylic resin layer. The end portion of the fine wiring

circuit pattern formed on the narrow frame touch 1nput sheet was

connected to the external circuit that includes IC chips, sO0 as tO

evaluate the performance as the capacitive touch sensor. A good result

was obtained. 1In addition, light transmittance in the central window

pre——

portion was measured, and a good value of 90% was obtalned.

(0062 ]

(Example 2)

Two colorless polyester films having a thickness of 200 um were

P

used as the base sheets. On one surface of each base sheet, the

transparent conductive film, the light-excluding conductive electrode

film, the first resist layer, and the second resist layer were formed
sequentially. The base sheets were stacked so as to be opposite to each

other, so that the transparent conductive film, the light-excluding

conductive electrode film, and the first resist layer were formed on

both surfaces of the stacked base sheets. After that, the X direction

electrode pattern was formed on the front surface in the central window

portion, and the Y direction electrode pattern was formed on the rear

surface in the central window portion. Other than that, the same method

as in Example 1 was used, and the narrow frame touch input sheet was

obtained. The end portion of the fine wiring circuit pattern formed

on the narrow frame touch input sheet was connected to the external

circuit that includes IC chips, so as to evaluate the performance as
28



CA 02772040 2012-02-23

the capacitive touch sensor. A good result was obtained similarly to
Example 1.

10063

(Example 3)

B

A colorless and transparent polyester film having a thickness of

100 um was used as the base sheet. On the front and rear surfaces of

F

the base sheet, the transparent conductive filmmade of indium tin oxide

having a thickness of 200 nm was formed through sputtering method. On

the transparent conductive film, a copper film was formed as the

light-excluding conductive electrode film through sputtering method

F

to have a thickness of 300 nm. On the copper film, the first resist

layer made of novolac resin was formed through gravure coating. The

mask having the X direction electrode pattern was placed on the front

side, while the mask having the Y direction electrode pattern was placed

on the rear side. The front and rear surfaces were exposed
simultaneously using a metal halide lamp, and were developed in alkall

solution.

10064 ]

Next, the indium tin oxide film and the copper film were etched

simultaneously using the ferric chloride etching liquid. Then, 1n the

central window portion, the X direction electrode pattern was exposed

on the front side, while the Y direction electrode pattern was exposed

on the rear side. In the outer edge portion surrounding the central

window portion, thin wiring patterns having an average line width orf

20 um were exposed on the front and rear surtaces. Next, a thermosetting

acrylic resin layer were formed as the second resist layer to cover

the thin wiring patterns through screen printing to have a thickness
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of 10 um. Next, dipping in the hydrogen peroxide solution 1in acid

atmosphere, the exposed copper film in the exposed central window

portion was etched and removed, so that only the indium tin oxide film

-

formed thereunder remalined.

10065

Next, the transparent protection films made of cyclic olefin resin

having a thickness of 50 um were adhered to both surfaces with acrylic

adhesive, so as to cover the transparent electrode pattern in the central

window portion and the thermosetting acrylic resin layer in the outer

edge portion on each side. By the method described above, the narrow

frame touch input sheet having the following structure was obtained.

p—

Only the indium tin oxide films of the X direction electrode pattern

and the Y direction electrode pattern are formed in the central window

portion, on both surfaces of the base sheet. 1In the outer edge portion

F
—

of each side, the fine wiring circuit is formed in which the copper

film having the same pattern is formed on the indium tin oxide film,

which 1s covered with the thermosetting acrylic resin layer. The

transparent electrode pattern and the thermosetting acrylic resin layer

on each side are covered with the transparent protection film.

[0000]

The end portion of the fine wiring circuit pattern formed on the

obtained narrow frame touch input sheet was connected to the external

circuit that includes IC chips, so as to evaluate the performance as

the capacitive touch sensor for long term. A result was obtailned

indicating that a stable electrical characteristic can be mailntained.

In addition, a retardation value in the central window portion was

measured, and was found to be 20 nm. Problems such as color shading
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did not occur.

(0067 ]

(Example 4)

Two colorless and transparent polyester films having a thickness

of 38 um were used as the base sheets. On one surface of each base sheet,

the transparent conductive film, the light-excluding conductive

electrode film, the first resist layer, and the second resist layer

were formed sequentially. The base sheets were stacked so as to be

opposite to each other so that the transparent conductive film, the

light-excluding conductive electrode film, and the first resist layer

were formed on both surfaces of the stacked base sheets. Then, the X

direction electrode pattern was formed on the front surface 1in the

central window portion, and the Y direction electrode pattern was formed

on the rear surface in the central window portion. After that, the

transparent protection film made of cyclic olefin resin having a

thickness of 30 ym is adhered only to the electrode pattern on the surface

P

in the central window portion of each side. Other than that, the same

method as in Example 3 was used, and the narrow frame touch input sheet

was obtained. The end portion of the fine wiring circuit pattern formed

on the narrow frame touch input sheet was connected to the external

circuit that includes IC chips, so as to evaluate the performance as

the capacitive touch sensor for a long term. A result was obtailned

indicating that a stable electrical characteristic can be maintalned.

In addition, a retardation value in the central window portion was

measured, and was found to be 10 nm. Problems such as color shading

did not occur.

(0068 ]
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The present invention has been fully described with reference to

the attached drawings related to the preferred embodiments, but various

pr—

variations and modifications thereof would be apparent for a skilled

person in the art. It should be understood that such variations and

F

modifications are included in the scope of the present invention as

defined by the attached claims unless they deviate from the scope.

INDUSTRIAL APPLICABILITY

[0069]

The present invention may be used in the narrow frame touch input

F

sheet that can be applied to an input device of a cellular phone, a

PDA, or a small PC, which has a display screen such as a liquid crystal

panel.

REFERENC.

L*J
N2

IGNS LIST

[0070]

1 light-excluding conductive electrode film layer

3 transparent conductive fllm

5 narrow frame touch 1nput sheet
7 base sheet

10 fine wiring circult pattern

12 mask

14 exposing light beam

1o first resist layer

18 second resist layer

20 capaciltive touch sensor

22 outer edge portion of the narrow frame touch input sheet 5

24 central window portion of the narrow frame touch input sheet
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28 external circult

30 transparent protection film

46, 47 rhombus electrode

469, 479 connection wiring
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CLAIMS

1. A narrow frame touch 1nput sheet comprising:

one or more transparent base sheets stacked 1nto a laver;

transparent conductive films formed on a front surface and a rear

surface of the one transparent base sheet or on uppermost and lowermost

r—

surfaces of the stacked transparent base sheets;

a light-excluding conductive electrode film formed on each of the

transparent conductive films; and

F

a first resist layer formed on each of the light-excluding

conductive electrode films, whereiln

the transparent conductive films and the light-excluding

p—

conductive electrode films 1n a central window portion of the one or

more base sheets are formed 1n desired patterns stacked without

mlsalignment through etching, after exposure and development of the

first resist layers,

the transparent conductive films and the light-excluding

conductilve electrode fi1lms 1n an outer edge portion of the one or more

base sheets are formed 1n a fine wiring circult pattern stacked without

misalignment through etching, after exposure and development of the

first resist layers, and

F

a clrcult pattern i1s constituted of the transparent conductive

films in the central window portion through removing the first resist

lavers, and further etching and removing the light-excluding conductive

electrode films in the central window portion.

2. The narrow frame touch i1nput sheet according to claim 1,

—

further comprising second resist layers each of which covers the
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transparent conductive film and the 1light-excluding conductive

electrode film 1n the outer edge portion.

3. The narrow frame touch input sheet according to claim 1 or

2, wherein the one or more base sheets are plastic films.

I

4. The narrow frame touch 1nput sheet according to any one of

claims 1 to 3, wherein the light-excluding conductive electrode fi1lm

P

1s a copper foilil having a thickness of 20 to 1000 nm.

B

O. The narrow frame touch 1nput sheet according to any one oO:

claims 1 to 4, which 1s a capacitive type.

6. The narrow frame touch i1nput sheet according to any one O

claims 1 to 5, further comprising transparent protection films adhered

to both surfaces of the structure.

7. The narrow frame touch input sheet according to claim 6,

r—

wherein the transparent protection films are composed of cyclic olefin

resin films.

I

8. The narrow frame touch input sheet according to any one o:

claims 1 to 7, wherein a retardation value 1in the central window portion

1s 20 nm or smaller.

9. A conductive sheet comprising:

one or more transparent base sheets stacked 1nto a layer;
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transparent conductive films formed on a front surface and a rear

surface of the one transparent base sheet or on uppermost and Lowermost

P

surfaces of the stacked transparent base sheets;

a light-excluding conductive electrode film formed on each of the

transparent conductive films; and

pr——

a first resist layer formed on each of the 1light-excluding

conductive electrode films.

10. The conductive sheet according to claim 9, wherein the one

Or more base sheets are plastic films.

11. The conductive sheet according to claim 9 or 10, wherein the

light-excluding conductive electrode film 1s a copper foll having a

thickness of 20 to 1000 nm.

12. A method for manufacturing a narrow frame touch 1nput sheet,

comprising:

forming and stacking transparent conductive f11lms,

light-excluding conductive electrode films, and first resist layers

gr—

sequentially on both surfaces of a transparent base sheet;

exposing and developing the first resist layers simultaneously

on the both surfaces;

etching the transparent conductive films and the light-excluding

conductive electrode films simultaneously on the both surfaces;

stripping the first resist layers so as to form a fine wiring

circult pattern with the stacked transparent conductive film and

light-excluding conductive electrode film in an outer edge portlon on
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cach of the two surfaces of the base sheet;

forming a second resist layer to cover the fine wiring circult

pattern on each surface of the base sheet; and

"11lm lavyer

etching only the light-excluding electrode conductive

ayer 1s not formed, so that a circuilt pattern

on which the second resist _

the transparent conductive filmis exposed 1n a central window portion

I

OL

On each surface of the base sheet.

"acturing a narrow frame touch input sheet

13. A method for manu:

comprising:

forming and stacking a transparent conductive film, a

and a first resist layer

light-excluding conductive electrode film,

sequentially on each of two transparent base sheets;

stacking the base sheets to be opposite to each other so that the

transparent conductive films, the light-excluding conductive electrode

P

films, and the first resist layers are formed on both surfaces of the

stacked base sheets;

"1rst resilist layers simultaneously

exposing and developing the

on the both surfaces;

etching the transparent conductive films and the light-excluding

~aces;

conductive electrode fillms simultaneously on the both sur:

form a fine wilring

stripping the first resist layers so as to

cilrcult pattern with the sequentially stacked transparent conductilve

fi1lm 1n an outer edge

film and light-excluding conductive electrode

R—

"aces of the stacked base sheets;

portion on each of the two sur:

forming a second resist layer to cover the fine wiring circuit

~ace of the stacked base sheets; and
37

pattern on each sur:
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etching only the light-excluding conductive electrode film layer

1n a central window portion on which the second resist layer is not

P

formed on each surface of the stacked base sheets, so that a circuit

pattern of the transparent conductive film 1s exposed.

38
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FIG.2(d)

FIG.2(e)
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FIG.7
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