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RESISTANCE FILM TYPE TOUCH PANEL WITH
SHORT CIRCUIT PREVENTING STRUCTURE

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a resistance film
type touch panel, and more particularly to a short circuit
preventing structure between electrodes in a resistance film
type touch panel.

[0003] 2. Description of the Related Art

[0004] A resistance film type touch panel is known in
which data is outputted by touching a position on a 2-di-
mensional coordinates system of the panel. In the touch
panel, when the position on the touch panel is touched, an
electrode film on an upper side touches an electrode film on
a lower side so that an electrically conductive path is formed
between the electrode films. The position of the electrically
conductive path corresponds to the 2-dimensional coordi-
nates position touched.

[0005] FIG. 1 shows a sectional view of the electrode
structure on the upper side in the touch panel. A PET layer
102 is formed of PET as a base layer of the upper electrode
side. The upper surface of the PET layer 102 is covered by
a hard coat layer 101. An anchor layer is formed on the lower
surface of the PET layer 102. A transparent electrode film
103 is formed on the anchor layer to oppose to a lower
electrode structure. The transparent electrode film 103 in the
upper electrode structure is connected with a wiring line 104
in the upper electrode structure through an electric wiring
line (not shown). A wiring line 105 in the lower electrode
structure is connected with an electrode film (not shown) in
the lower electrode structure, and is separated from the
wiring line 104 in the upper electrode structure by insulation
adhesive 106. Also, the transparent electrode film 103 and
the wiring line 104 in the upper electrode structure are
separated from the wiring line 105 in the lower electrode
structure by a transparent insulation cover resin layer 107.

[0006] The PET layer 102 and the transparent insulation
cover resin layer 107 have moisture absorption property. An
interface between the PET layer 102 and the transparent
insulation cover resin layer 107 and between the wiring line
104 in the upper electrode structure and the wiring line 105
in the lower electrode structure tend to collect a water
component. When there is ionized material near the inter-
face, the water component changes into electrolysis solution
so that there is a possibility that the wiring line 104 in the
upper electrode structure and the wiring line 105 in the lower
electrode structure form a short circuit. Also, when the
wiring line 104 in the upper electrode structure and the
wiring line 105 in the lower electrode structure are formed
of silver paste, the silver paste dissolves in the water
component so that ion migration sometimes occurs.

[0007] In conjunction with the above description, a wiring
line substrate is disclosed in Japanese Laid Open Patent
Application (JP-A-Heisei 11-243263). In this reference, a
plurality of wiring lines (14) are provided on a base substrate
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(11) via an adhesive layer (12). That is, the adhesive layer
(12) is removed in any region other than the plurality of
wiring lines (14). Thus, the adhesive layer (12) which causes
ion migration to the surface of the base substrate (11) does
not exist between the adjacent wiring lines (14). Therefore,
even if a voltage is applied to the wiring line (14), the ion
migration never occurs. That is, a short circuit can be
prevented between the wiring lines (14).

[0008] Also, a taping lead frame is disclosed in Japanese
Patent No. 2,928,190. In this reference, an insulating tape is
adhered by an adhesive layer to leads of a lead frame which
is used for seal of a semiconductor chip. In the taping lead
frame having such a structure, a thick portion of the adhesive
layer is formed at a position in contact with the lead. The
thickness of the thick portion is twice of that of the adhesive
layer at a center portion between the leads.

SUMMARY OF THE INVENTION

[0009] Therefore, an object of the present is to provide a
short circuit preventing structure between electrodes in a
resistance film type touch panel, in which a short circuit
between both of the electrodes due to moisture can be
reliably prevented.

[0010] Another object of the present invention is to pro-
vide a short circuit preventing structure between electrodes
in a resistance film type touch panel, in which dissolving of
electrode forming material into moisture and ion migration
can be reliably prevented.

[0011] In order to achieve an aspect of the present inven-
tion, a resistance film type touch panel includes first and
second substrates opposing to each other, and respectively
having panel planes. A first electrode film is formed in a
central portion of the panel plane of the first substrate on a
lower surface of the first substrate, and a second electrode
film is formed in a central portion of the panel plane of the
second substrate on an upper surface of the second substrate.
First and second electrodes are connected to the first elec-
trode film and are formed to oppose to each other around the
first electrode film on the lower surface of the first substrate.
Third and fourth electrodes are connected to the second
electrode film and are formed to oppose to each other around
the second electrode film on the upper surface of the second
substrate orthogonally to the first and second electrodes.
First to fourth wiring lines connect the first to fourth
electrodes to connection terminals, respectively. An insulat-
ing resin film is formed to cover the first and second wiring
lines.

[0012] Here, each of the first and second wiring lines may
be provided to have distances from edges of the first
substrate. In this case, the insulating resin film may extend
to the edges of the first substrate to cover the first and second
wiring lines.

[0013] Also, the insulating resin film may be formed to
cover the first and second electrodes in addition to the first
and second wiring lines. In this case, the insulating resin film
may be formed to cover a peripheral portion of the first
electrode film in addition to the first and second electrodes.

[0014] Also, the fourth electrode may be formed on a
lower surface of the insulating resin film directly beneath of
the first wiring line. Alternatively, the fourth electrode may
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be formed on a lower surface of the insulating resin film
between the first wiring line and an end of the first electrode
film.

[0015] Also, the first substrate may include a PET layer
and an anchor film formed on a lower surface of the PET
layer.

[0016] Also, the insulating resin film may be transparent.

[0017] In order to achieve another aspect of the present
invention, a resistance film type touch panel includes first
and second substrates opposing to each other, and respec-
tively having panel planes. A first electrode film is formed in
a central portion of the panel plane of the first substrate on
a lower surface of the first substrate, and a second electrode
film is formed in a central portion of the panel plane of the
second substrate on an upper surface of the second substrate.
First and second electrodes are connected to the first elec-
trode film and are formed to oppose to each other around the
first electrode film on the lower surface of the first substrate,
and third and fourth electrodes are connected to the second
electrode film and formed to oppose to each other around the
second electrode film on the upper surface of the second
substrate orthogonally to the first and second electrodes.
First to fourth wiring lines connect the first to fourth
electrodes to connection terminals, respectively. An insulat-
ing resin film is formed to cover the first and second
electrodes and the first and second wiring lines.

[0018] Here, each of the first and second wiring lines may
be provided to have distances from edges of the first
substrate. In this case, the insulating resin film may extend
to the edges of the first substrate to cover the first and second
wiring lines.

[0019] Also, the insulating resin film may be formed to
cover a peripheral portion of the first electrode film in
addition to the first and second electrodes.

[0020] Also, the fourth electrode may be formed on a
lower surface of the insulating resin film directly beneath of
the first wiring line. Alternatively, the fourth electrode may
be formed on a lower surface of the insulating resin film
between the first wiring line and an end of the first electrode
film.

[0021] Also, the first substrate may include a PET layer
and an anchor film formed on a lower surface of the PET
layer.

[0022] Also, the insulating resin film may be transparent.
BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a sectional view showing a conventional
resistance film type touch panel;

[0024] FIG. 2 is a plan view showing a resistance film
type touch panel of the present invention;

[0025] FIG. 3 is a sectional view along the II-II line of
FIG. 2 of the resistance film type touch panel according to
a first embodiment of the present invention;

[0026] FIG.4 is a sectional view of the III-III line of FIG.
2 of the resistance film type touch panel according to the first
embodiment of the present invention;

[0027] FIG. 5 is a sectional view along the II-II line of
FIG. 2 of the resistance film type touch panel according to
a second embodiment of the present invention; and
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[0028] FIG. 6 is a sectional view of the ITII-III line of FIG.
2 of the resistance film type touch panel according to the
second embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] Hereinafter, the resistance film type touch panel of
the present invention will be described below with reference
to the attached drawings.

[0030] FIG. 2 is a plan view showing the resistance film
type touch panel of the present invention. FIG. 3 is a
sectional view along the II-II line of FIG. 2 of the resistance
film type touch panel according to a first embodiment of the
present invention. FIG. 4 is a sectional view of the III-III
line of FIG. 2 of the resistance film type touch panel
according to the first embodiment of the present invention.

[0031] Referring to FIG. 3, an upper electrode structure 1
is composed of a PET layer 2 formed of PET as base
material. A hard coat layer 3 is formed on the upper surface
of the PET layer 2. An anchor coat layer 5 is often formed
on the lower surface of the PET layer 2. A transparent
electrode film 4 in the upper electrode structure 1 is formed
on the anchor coat layer to oppose to a lower electrode
structure in a central rectangular region surrounded by four
peripheral portions. The anchor coat layer 5 is formed of
fitting material to improve the fitness of the transparent
electrode film 4 to the PET layer 2. Therefore, the anchor
coat layer 5 may be omitted. The transparent electrode film
4 in the upper electrode structure does not exist in the four
peripheral portions and their neighborhood portion.

[0032] Referring to FIG. 3, electrodes 6A and 6B in the
upper electrode structure are formed under the PET layer 2
in parallel in two of the four peripheral portions such that the
electrodes 6A and 6B extend in the direction of the Y axis.
The both ends of the transparent electrode film 4 in the
direction of the X axis are connected to the electrodes 6A
and 6B, respectively. The electrodes 6A and 6B are con-
nected to connection terminals 8A and 8B for an external
unit via wiring lines 7A and 7B. A transparent insulation
resin cover 14 covers the peripheral ends of the transparent
electrode film 4. The transparent insulation resin cover film
14 extends to the ends of the touch panel 1 to cover the
wiring line 7A in FIG. 3 and the electrode 6B and the wiring
line 7A in FIG. 4, respectively.

[0033] Referring to FIG. 4, electrodes 9A and 9B are
formed on the lower surface of the transparent insulation
resin cover film 14 in parallel in remaining two of the four
peripheral portions. The electrodes 9A and 9B extend in the
direction of the X axis as a part of the upper electrode
structure. A lower electrode film 13 is provided on a lower
substrate (not shown) in a central rectangular region of the
touch panel in the lower electrode structure in correspon-
dence to the transparent electrode film 4. The lower elec-
trode film 13 is separated from the transparent electrode film
4 in the upper electrode structure with a proper space (about
50 um). The both ends of the lower electrode film 13 in the
direction of the Y axis are connected to the electrodes 9A and
9B by silver paste, respectively. The electrodes 9A and 9B
are connected to connection terminals 12A and 12B for the
external unit via wiring lines 11A and 11B. The clectrodes
9A and 9B and the wiring lines 11A and 11B are formed on
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and coupled to the lower surface of the transparent insula-
tion resin cover film 14 by insulation adhesive 15.

[0034] The wiring lines 7A and 7B and the wiring lines
11A and 11B are formed of silver paste by use of print
technique in this embodiment. Also, the electrode 9B is
formed between the transparent electrode film 4 and the
wiring line 7A in the direction of Y axis and the wiring line
11B is formed between the electrode 6B and the wiring line
7A in the direction of Y axis

[0035] The transparent insulation resin cover 14 with such
a structure prevents contact of the transparent electrode film
4 in the upper electrode structure and the lower electrode
film 13 due to the warp of the peripheral portion or the bend
of the edge of the housing generated when the hard coat
layer 3 is pressed in the peripheral portion of the rectangular
region. Also, the extending section 14A of the transparent
insulation resin cover 14 can prevent contact of the wiring
line 7A and the electrode on the lower electrode 9B, contact
of the electrode 6B and the wiring line 11B, and contact of
the wiring line 7A and the wiring line 11B.

[0036] When the transparent electrode film 4 in the rect-
angular region of the upper electrode structure and the lower
electrode film 13 in the rectangular region are in contact with
each other by pressing a position P of FIG. 2 with a finger,
current flows from the electrode 6B in the upper electrode
structure to the lower electrode 9A or 9B through the
position P. At this time, the current value is dependent on the
resistance value of the transparent electrode film 4 corre-
sponding to the effective distance from the electrode 6B to
the lower electrode 9A or 9B through the position P. The
current is outputted from the connection terminal 12A or
12B. The coordinates position of the point P on the X-Y
coordinate system can be determined based on the current
value.

[0037] Water components are generated in an interface
between the PET layer 2 and the transparent electrode film
4 or between the anchor coat 5 and the transparent electrode
film 4 shown by arrows D in FIGS. 3 and 4 under high
moisture environment. The water components dissolve ion-
ization material in the neighborhood and becomes electroly-
sis solution. However, the electrolyte solution is blocked off
by the transparent insulation resin cover film 14 and its
extending section 14A. Therefore, any short circuit is not
formed between the transparent electrode film 4 in the upper
electrode structure and the lower electrode film 13, between
the wiring line 7A and the electrode 9B, and between the
electrode 6B and the wiring line 11B, resulting in reliable
prevention of the above-mentioned contact.

[0038] Also, the formation of a short circuit due to the ion
migration can be effectively prevented even if the silver
paste of the electrode 6B and the wiring line 7A are
dissolved into the water components. In this way, the trans-
parent insulation resin cover film 14 can structurally prevent
electric contact through dynamic transformation and the
formation of the short circuit by moisture.

[0039] Next, the resistance film type touch panel accord-
ing to the second embodiment of the present invention will
be described below with reference to FIGS. 5 and 6.

[0040] As shown in FIGS. 5 and 6, the wiring line 9B is
provided directly beneath the wiring line 7A. Also, the
wiring line 11B is formed directly beneath the electrode 6B.
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In this way, such a structure can make the area of the whole
upper electrode structure 1 small.

[0041] In the previously mentioned embodiments, the
wiring lines 7A, 7B, 11A and 11B are formed in the upper
electrode structure. However, the wiring lines 7A, 7B, 11A
and 11B may be formed in a lower electrode structure.

[0042] As described above, according to the short circuit
preventing structure of the resistance film type touch panel
of the present invention, a reliable spacing structured is
provided around the 2-dimensional electrode films. There-
fore, the short circuit between the wiring lines can be
prevented.

What is claimed is:
1. A resistance film type touch panel comprising:

first and second substrates opposing to each other, and
respectively having panel planes;

a first electrode film formed in a central portion of said
panel plane of said first substrate on a lower surface of
said first substrate;

a second electrode film formed in a central portion of said
panel plane of said second substrate on an upper
surface of said second substrate;

first and second electrodes connected to said first elec-
trode film and formed to oppose to each other around
said first electrode film on the lower surface of said first
substrate;

third and fourth electrodes connected to said second
electrode film and formed to oppose to each other
around said second electrode film on the upper surface
of said second substrate orthogonally to said first and
second electrodes;

first to fourth wiring lines respectively connecting said
first to fourth electrodes to connection terminals;

an insulating resin film formed to cover said first and
second wiring lines.

2. The resistance film type touch panel according to claim
1, wherein each of said first and second wiring lines is
provided to have distances from edges of said first substrate.

3. The resistance film type touch panel according to claim
2, wherein said insulating resin film extends to said edges of
said first substrate to cover said first and second wiring lines.

4. The resistance film type touch panel according to claim
1, wherein said insulating resin film is formed to cover said
first and second electrodes in addition to said first and
second wiring lines.

5. The resistance film type touch panel according to claim
4, wherein said insulating resin film is formed to cover a
peripheral portion of said first electrode film in addition to
said first and second electrodes.

6. The resistance film type touch panel according to claim
1, wherein said fourth electrode is formed on a lower surface
of said insulating resin film directly beneath of said first
wiring line.

7. The resistance film type touch panel according to claim
1, wherein said fourth electrode is formed on a lower surface
of said insulating resin film between said first wiring line and
an end of said first electrode film.
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8. The resistance film type touch panel according to claim
1, wherein said first substrate includes a PET layer and an
anchor film formed on a lower surface of said PET layer.

9. The resistance film type touch panel according to claim
11 wherein said insulating resin film is transparent.

10. A resistance film type touch panel comprising:

first and second substrates opposing to each other, and
respectively having panel planes;

a first electrode film formed in a central portion of said
panel plane of said first substrate on a lower surface of
said first substrate;

a second electrode film formed in a central portion of said
panel plane of said second substrate on an upper
surface of said second substrate;

first and second electrodes connected to said first elec-
trode film and formed to oppose to each other around
said first electrode film on the lower surface of said first
substrate;

third and fourth electrodes connected to said second
electrode film and formed to oppose to cach other
around said second electrode film on the upper surface
of said second substrate orthogonally to said first and
second electrodes;

first to fourth wiring lines respectively connecting said
first to fourth electrodes to connection terminals;

an insulating resin film formed to cover said first and
second electrodes and said first and second wiring
lines.
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11. The resistance film type touch panel according to
claim 10, wherein each of said first and second wiring lines
is provided to have distances from edges of said first
substrate.

12. The resistance film type touch panel according to
claim 11, wherein said insulating resin film extends to said
edges of said first substrate to cover said first and second
wiring lines.

13. The resistance film type touch panel according to
claim 10, wherein said insulating resin film is formed to
cover a peripheral portion of said first electrode film in
addition to said first and second electrodes.

14. The resistance film type touch panel according to
claim 10, wherein said fourth electrode is formed on a lower
surface of said insulating resin film directly beneath of said
first wiring line.

15. The resistance film type touch panel according to
claim 10, wherein said fourth electrode is formed on a lower
surface of said insulating resin film between said first wiring
line and an end of said first electrode film.

16. The resistance film type touch panel according to
claim 10, wherein said first substrate includes a PET layer
and an anchor film formed on a lower surface of said PET
layer.

17. The resistance film type touch panel according to
claim 10, wherein said insulating resin film is transparent.

BOE Ex. 1025, p. 9
BOE v. Paneltouch
IPR2025-01482



