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(57) ABSTRACT

A touch panel board 100 of the present technology includes
an electrode board 10, a cover panel 2, a flexible wiring
board 20, a guard portion 42, and a ground connection wire
25. The electrode board 10 includes a support board 11,
sensor electrodes 12 supported on the support board 11, and
connection terminals electrically connected to the sensor
electrodes 12 and supported on the support board 11 and
collectively arranged on an outer side with respect to the
sensor electrodes 12. The flexible wiring board includes
conductive wires one ends thereof being connected to the
connection terminals 17, respectively, and a ground wire 26.
The conductive guard portion 42 is arranged on a side of the
opposing surface 2b of the projected end portion 2¢ to be

(51) Int. CL arranged on an outer side with respect to the connection
GO6F 3/041 (2006.01) terminals 17. The ground connection wire 25 electrically
GO6F 3/044 (2006.01) connects the guard portion 42 and the ground wire 26.
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TOUCH PANEL BOARD

TECHNICAL FIELD

[0001] The present invention relates to a touch panel
board.

BACKGROUND ART
[0002] In recent years, a touch panel board has been

installed in electronic devices such as portable phones or
laptop computers. The touch panel board can detect a
position of an object to be detected when the object to be
detected such as a finger is contacted with or close to a
detection surface (a touch surface).

[0003] For example, an electrostatic capacity type touch
panel board includes an electrode layer (an electrode board)
and a touch controller. The electrode layer includes first
sensor electrodes extending in a first direction and a second
electrode extending in a second direction that is perpendicu-
lar to the first direction. The touch controller computes a
position of an object to be detected based on change in the
electrostatic capacity generated between the first sensor
electrodes and the second sensor electrode. In such a touch
panel board, it is known that the static electricity may cause
errors in operation of the touch controller or electrostatic
breakdown if static electricity is applied to the sensor
electrodes from outside.

[0004] Patent Document 1 describes a touch panel that
blocks static electricity or electromagnetic noise applied
from outside such that erroneous recognition due to errone-
ous operation is less likely to occur. The touch panel
described in Patent Document 1 includes a rectangular base
board, and detection electrodes (sensor electrodes) and wir-
ing electrodes formed on a surface of the base board. The
wiring electrodes are electrically connected to the detection
electrodes and transfer detection signals to a detection
circuit. The detection electrodes are arranged in a middle
portion of the base board and form a detection area. The
wiring electrodes are arranged in an outside area of the
detection area and form a wiring area. The wiring electrodes
have end portions that are collectively arranged in an edge
portion of the base board and form a terminal portion. A
block electrode is arranged in an outer peripheral portion of
a surface of the base board to surround the detection area and
the wiring area. The block electrode blocks noise from
outside. The block electrode is connected to ground and
blocks noise. Even if noise enters the base board via the edge
portion, the noise is blocked prior to reaching the wiring
electrode or the detection electrodes.

RELATED ART DOCUMENT

Patent Document

[0005] Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2010-218542

Problem to be Solved by the Invention

[0006] However, the block electrode does not completely
surround the detection area and the wiring area on the base
board and the block electrode is not formed in a part of the
outer peripheral portion of the base board where the terminal
portion is formed. Namely, the block electrode has a sub-
stantially frame shape, as a whole, to surround the detection
area and the wiring area. However, the block electrode is
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disconnected in the part where the terminal portion is
formed. Therefore, in the touch panel of the related art, noise
or static electricity may enter via the portion having no block
electrode (near the terminal portion).

[0007] In Patent Document 1, the terminal portion of the
base board is connected to one edge of the flexible wiring
base board, and another block electrode is mounted on the
flexible wiring base board to be fit in a disconnection portion
of the block electrode. However, the other block electrode is
not formed on the base board like the frame-shaped block
electrode but is formed on the flexible wiring base board.
Therefore, the other block electrode does not effectively
block noise or static electricity entering along a surface of
the base board.

DISCLOSURE OF THE PRESENT INVENTION

[0008] The technology disclosed herein was made in view
of the above circumstances. An object is to provide a touch
panel board that is capable of blocking static electricity
flowing into connection terminals of sensor electrodes that
are collectively arranged in an edge portion of a base board
that supports the sensor electrodes.

Means for Solving the Problem

[0009] A touch panel board according to the present
technology includes an electrode board, a cover panel, a
flexible wiring board, a guard portion, and a ground con-
nection wire. The electrode board includes a support board,
sensor electrodes supported on the support board, and con-
nection terminals electrically connected to the sensor elec-
trodes and supported on the support board and collectively
arranged on an outer side with respect to the sensor elec-
trodes. The cover panel includes a projected end portion
projected outward further than the support board and
arranged on an outer side with respect to the connection
terminals, and an opposing surface opposite the electrode
board, and the cover panel has a plate shape with the
opposing surface facing the electrode board. The flexible
wiring board includes conductive wires one ends thereof
being connected to the connection terminals, respectively,
and a ground wire, and the flexible wiring board extends
from the support board toward the projected end portion.
The conductive guard portion is arranged on a side of the
opposing surface of the projected end portion to be arranged
on an outer side with respect to the connection terminals.
The ground connection wire electrically connects the guard
portion and the ground wire. According to the touch panel
board having the above configuration, the guard portion
blocks static electricity entering the connection terminals of
the sensor electrodes collectively arranged on an edge
portion of the base board supporting the sensor electrodes.
[0010] In the above touch panel board, the flexible wiring
board may include an insulation layer covering the conduc-
tive wires and the ground wire, and the ground connection
wire may include a contact portion and a connection portion.
The contact portion may be formed on a surface of the
insulation layer and in contact with the guard portion and the
connection portion may be formed on the surface of the
insulation layer or within the insulation layer and connecting
the contact portion and the ground wire. The guard portion
may be closely in contact with a portion of the insulation
layer having the contact portion to fix the flexible wiring
board. With the touch panel board having such a configu-
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ration, the ground connection wire can be formed integrally
with the flexible wiring board. Thus, the ground connection
wire is easily handled and easily mounted on a desired part.
With the touch panel board having such a configuration, not
only one edge portion of the flexible wiring board but also
a portion thereof having the contact portion of the ground
connection wire is fixed. Therefore, reaction force is less
likely to be transferred to the one edge portion of the flexible
wiring board. As a result, the flexible wiring board is less
likely to be peeled off at the one edge portion and electric
disconnection is less likely to occur on the flexible wiring
board.

[0011] In the above touch panel board, the contact portion
may include pads, and the guard portion may be made of an
anisotropic conductive film, and the flexible wiring board
may be fixed with pressure to the projected end portion via
the anisotropic conductive film. With such a configuration,
the flexible wiring board is easily fixed to the projected end
portion of the cover panel. The guard portion made of
anisotropic conductive film captures static electricity and
effectively transfers the captured static electricity to the
contact portion of the ground connection portion.

[0012] In the above touch panel board, the guard portion
may be made of a conductive adhesive layer.

[0013] In the above touch panel board, the connection
terminals may be arranged in a column, and the guard
portion may extend in a direction that the connection ter-
minals are arranged.

[0014] The above touch panel board may further include a
detection circuit that is electrically connected to the sensor
electrodes via the flexible wiring board. With the touch panel
board including the detection circuit, static electricity
directed from outside toward the connection terminals of the
electrode board is blocked by the guard portion, and the
detection circuit is less likely to be damaged due to static
electricity.

[0015] In the above touch panel board, the support board
may include a conductive block pattern arranged outside the
sensor electrodes, and the ground wire may have one end
that is connected to the block pattern. The ground wire used
as such a block pattern may be connected to the guard
portion via the ground connection wire. Further, the touch
panel board may include the block pattern and the guard
portion and static electricity flowing from outside into the
connection terminals of the electrode board is surely
blocked.

[0016] In the above touch panel board, the electrode board
may have a main body portion and a test area portion, and
the sensor electrodes and the connection terminals may be
formed in the main body portion and the test area portion
may be adjacent to the main body portion and separable
from the main body portion, and the test area portion may
have a test pattern that is connected to the connection
terminals. The electrode board including such a test area
portion is less likely to have a space in an outside area with
respect to the main body portion. Even with such a configu-
ration, static electricity entering the connection terminals in
the main body portion of the electrode board from outside
can be blocked by the guard portion arranged on the pro-
jected end portion of the cover panel that is layered on the
electrode board.
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Advantageous Effect of the Invention

[0017] According to the present technology, a touch panel
board that is capable of blocking static electricity flowing
into connection terminals of sensor electrodes that are
collectively arranged in an edge portion of a base board that
supports the sensor electrodes is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic a cross-sectional view illus-
trating a touch panel board according to a first embodiment.
[0019] FIG. 2 is a plan view schematically illustrating a
rear side surface of an electrode board.

[0020] FIG. 3 is a cross-sectional view schematically
illustrating a configuration of a flexible wiring board that is
fixed with pressure to the electrode board and a cover glass.
[0021] FIG. 4 is a plan view illustrating a part of a support
board where connection terminals and board-side GND
terminals are mounted.

[0022] FIG. 5 is a plan view illustrating a connection
terminal-side of the flexible wiring board.

[0023] FIG. 6 is a schematic cross-sectional view of the
flexible wiring board.

[0024] FIG. 7 is a cross-sectional view schematically
illustrating a configuration of a flexible wiring board that is
fixed to the electrode board and a cover glass of a touch
panel board according to a second embodiment.

[0025] FIG. 8 is a plan view of a connection terminal side
of the flexible wiring board.

[0026] FIG. 9 is a schematic cross-sectional view of the
flexible wiring board.

[0027] FIG. 10 is a cross-sectional view schematically
illustrating a configuration of a flexible wiring board that is
fixed to an electrode board and a cover glass of a touch panel
board according to a third embodiment.

[0028] FIG. 11 is a plan view illustrating a ground con-
nection wire-side of the flexible wiring board.

[0029] FIG. 12 is a plan view of the flexible wiring board
seen from an opposite side from FIG. 11.

[0030] FIG. 13 is a schematic cross-sectional view of the
flexible wiring board.

[0031] FIG. 14 is a cross-sectional view schematically
illustrating a configuration of a flexible wiring board that is
fixed to an electrode board and a cover glass of a touch panel
board according to a fourth embodiment.

[0032] FIG. 15 is a plan view illustrating a ground con-
nection wire side of the flexible wiring board.

[0033] FIG. 16 is a plan view of the flexible wiring board
seen from an opposite side from FIG. 15.

[0034] FIG. 17 is a cross-sectional view taken along line
A-A in FIG. 16.

[0035] FIG. 18 is a schematic cross-sectional view of the
flexible wiring board.

[0036] FIG. 19 is a cross-sectional view schematically
illustrating a configuration of a flexible wiring board that is
fixed to an electrode board and a cover glass of a touch panel
board according to a fifth embodiment.

[0037] FIG. 20 is a plan view illustrating a ground con-
nection wire-side of the flexible wiring board.

[0038] FIG. 21 is a plan view of the flexible wiring board
seen from an opposite side from FIG. 20.

[0039] FIG. 22 is a schematic cross-sectional view of the
flexible wiring board.
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[0040] FIG. 23 is a cross-sectional view schematically
illustrating a configuration of a flexible wiring board that is
fixed to an electrode board and a cover glass of a touch panel
board according to a sixth embodiment.

[0041] FIG. 24 is a plan view illustrating a ground con-
nection wire side of the flexible wiring board.

[0042] FIG. 25 is a plan view of the flexible wiring board
seen from an opposite side from FIG. 24.

[0043] FIG. 26 is a cross-sectional view taken along line
B-B in FIG. 25.

[0044] FIG. 27 is a schematic cross-sectional view of the
flexible wiring board.

MODE FOR CARRYING OUT THE INVENTION

First Embodiment

[0045] A first embodiment of the present technology will
be described with reference to FIGS. 1 to 6. FIG. 1 is a
schematic cross-sectional view of a touch panel board 100 of
a first embodiment. As illustrated in FIG. 1, the touch panel
board 100 includes an anti-reflection (AR) film 1 for pre-
venting reflection of external light, a cover glass (a cover
panel) 2, an electrode board 10 including sensor electrodes,
and a protection board 3 that are layered in this order.
[0046] In the touch panel board 100, the AR film 1 has a
surface 1qa that is a touch surface (a detection surface) that
detects contact or approach of an object to be detected. The
touch panel board 100 does not necessarily include the AR
film 1 but may include it as necessary. In a touch panel board
without having the AR film 1, a surface of the cover glass 2
is a touch surface. Hereinafter, in the touch panel board 100
and each configuration, a touch surface-side corresponds to
a front surface side and a surface side opposite from the
touch surface corresponds to a rear surface side.

[0047] The cover glass 2 and the electrode board 10 on a
rear-surface side with respect to the cover glass 2 are
adhered to each other via optical clear adhesive (OCA, an
transparent optical adhesive film). Namely, the electrode
board 10 is layered on an opposing surface 26 of the cover
glass 2 via the OCA. The opposing surface 25 is opposite the
electrode board 10. A black matrix (BM), which is not
illustrated, is disposed on an outer peripheral portion of the
rear surface (the opposing surface 25) of the cover glass 2.
The BM disposed on the rear surface of the cover glass 2
covers traces (not illustrated) disposed on the touch panel
board 100 such that the traces on the touch panel board 100
are not seen by a user.

[0048] The protection board 3 is attached to a display
surface of a display device to be opposed to the display
device so that the touch panel board 100 is used in the
display device including the touch panel board.

[0049] FIG. 2 is a plan view schematically illustrating the
rear-surface side of the electrode board 10. The electrode
board 10 includes a support board 11, sensor electrodes 12,
connection terminals 17 that are connected to the respective
sensor electrodes and arranged in a row, board-side GND
terminals 18 that are connected two ends of the row of
connection terminals 17, respectively, and a conductive
block pattern 14 that is connected to the board-side GND
terminals 18. As illustrated in FIGS. 1 and 2, the sensor
electrodes 12, the connection terminals 17, the board-side
GND terminals 18, and the block pattern 14 are formed on
the rear surface of the support board 11.
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[0050] The sensor electrode 12 is made of a transparent
conductive film such as an Indium Tin Oxide (ITO) film. A
metal mesh such as Cu or Ag may be used as the sensor
electrode 12. The connection terminals 17, the board-side
GND terminals 18, and the block pattern 14 are made of a
metal film such as a copper foil or a conductive film. The
support board 11 is made of a transparent resin sheet (such
as polyethylene terephthalate) and has a rectangular shape in
a plan view.

[0051] The connection terminals 17 are connected to one
edge portion of the flexible wiring board 20 with pressure,
as described later. The board-side GND terminals 18 are also
connected to the one edge portion of the flexible wiring
board 20 with pressure. The touch panel board 100 includes
a touch controller board 31 that is different from the support
board 11, and a touch controller (a detection circuit, IC) 32
as an analog front end (AFE) that is disposed on the touch
controller board 31. The touch controller board 31 and the
touch controller 32 are arranged on a rear-surface side as a
result of folding of the flexible wiring board 20.

[0052] Another one of the edge portions of the flexible
wiring board 20 is connected to the touch controller board 31
with pressure. Thus, the sensor electrodes 12 and the touch
controller 32 are electrically connected to each other. Thus,
as is described later, the flexible wiring board 20 is con-
nected to a rear surface of the cover glass 2 with pressure at
a portion thereof closer to the one end.

[0053] The flexible wiring board 20 includes FPC-side
GND terminals (described later) that are grounded by being
connected to a GND (ground) of the touch controller board
31. The FPC-side GND terminals are electrically connected
to the block pattern 14 via the board-side GND terminals 18
on the support board 11.

[0054] As illustrated in FIG. 2, the support board 11
includes a sensor active area 15 on a rear surface thereof.
Sensor electrodes (not illustrated) are formed in the sensor
active area. As is not illustrated, first sensor electrodes
extending in a first direction and second sensor electrodes
extending in a second direction that is perpendicular to the
first direction are formed in the sensor active area 15.
Electrostatic capacity is generated between the first sensor
electrodes and the second sensor electrodes.

[0055] A wiring area 16A and a wiring area 16B are
provided outside the sensor active area 15. Traces connected
to the first sensor electrodes are collected in the wiring area
16A and traces connected to the second sensor electrodes are
collected in the wiring area 16B.

[0056] Connection terminals 17A extended from the first
sensor electrodes are arranged in a row and collected outside
the wiring area 16A on the support substrate 11. The
board-side GND terminal 18A is disposed on each end of a
row of the connection terminals 17A with respect to the
arrangement direction. The board-side GND terminals 18A
are connected to the block pattern 14. Connection terminals
17B extended from the second sensor electrodes are
arranged in a row and collected outside the wiring area 16B
on the support substrate 11. The board-side GND terminal
18B is disposed on each end of a row of the connection
terminals 17B with respect to the arrangement direction. The
board-side GND terminals 18B are connected to the block
pattern 14.

[0057] The block electrode 14 has a frame-like shape
surrounding the sensor active area 15 and the wiring areas
16A, 16B. The block pattern 14 is not formed outside the
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connection terminals 17A, 17B and is disconnected at each
of the connection terminals 17A, 17B.

[0058] In such a touch panel board 100, electrostatic
capacity is generated between the sensor electrodes 12
(between the first sensor electrodes and the second sensor
electrodes). If an object to be detected such as a finger is
contacted with or approaches the detection surface, an
amount of the electrostatic capacity generated between the
adjacent two sensor electrodes 12 changes. Such change of
the electrostatic capacity is detected by the touch controller
32 and a contact position or an approached position of the
object to be detected on the detection surface of the touch
panel board 100 is specified. A known circuit may be used
as the touch controller 32 for detecting the coordinate
position of the object to be detected.

[0059] Next, a connection structure of the flexible wiring
board 20 of the touch panel board 100 will be described in
detail. FIG. 3 is a cross-sectional view schematically illus-
trating a configuration of the flexible wiring board 20 that is
fixed to the electrode board 10 and the cover glass 2 with
pressure. In FIG. 3, an upper side corresponds with a rear
surface side and a lower side corresponds with a touch
surface side. As illustrated in FIG. 3, an edge portion (a first
fixing portion) 20a of the flexible wiring board 20 is fixed
with pressure to the connection terminals 17 and the board-
side GND terminals 18 formed on the support board 11 of
the electrode board 10 with using an anisotropic conductive
film (ACF) 41. A middle portion (a second fixing portion)
206 of the flexible wiring board 20 near the edge portion 20a
is fixed with pressure to the cover glass 2 with using an AFC
42.

[0060] The ACF 42 of this embodiment has function of a
guard portion 42 that blocks static electricity flowing into
the connection terminals 17, which will be described later.
[0061] FIG. 4 is a plan view illustrating a part of the
support board 11 where the connection terminals 17 and the
board-side GND terminals 18 are arranged.

[0062] The electrode board 10 includes a rectangular main
body portion 10a and a test area portion 106 near the main
body portion 10a. The sensor active area 15 and the wiring
areas 16A, 16B are formed in the main body portion 10a and
a test pattern 19 is formed in the test area portion 105. The
test pattern 19 is connected to the connection terminals 17
and the board-side GND terminals 18.

[0063] The test area portion 106 will be described. The test
area portion 105 is provided outside the connection termi-
nals 17B and the board-side GND terminals 18B that are
formed on a short-side edge of the electrode board 10 (the
main body portion 10a).

[0064] The test area portion 105 includes the test pattern
19 on the rear surface side. The test pattern 19 is used for
checking disconnection of each sensor electrode in the
sensor active area 15. The test pattern 19 includes pattern
portions 194 each extending from the connection terminal
17 outwardly in a loop shape to connect the adjacent
connection terminals 17. The test pattern 19 includes a
pattern portion 194 linearly extending outwardly from each
board-side GND terminal 18.

[0065] As illustrated in FIGS. 3 and 4, the test area portion
1054 is formed in an outer edge portion of the electrode board
10. However, the test area portion 105 is cut off along a
break line L to separate the unnecessary test pattern 19 after
completion of test for checking disconnection. Namely, the
final electrode board 10 includes only the main body portion
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10a and the test area portion 105 is cut off from the main
body portion 10a. The test area portion 105 that is to be
separated at last is included outside the connection terminals
17. Therefore, the block pattern 14 is formed except for the
test area portion 105. The test area portion 105 is normally
separated from the main body portion 10a before the edge
portion 20a of the flexible wiring board 20 is fixed to the
connection terminals 17 of the electrode board 10 with
pressure.

[0066] FIG. 5 is a plan view illustrating a connection
terminal 21 side of the flexible wiring board 20 and FIG. 6
is a cross-sectional view schematically illustrating the flex-
ible wiring board 20. As illustrated in FIG. 5, FPC-side
connection terminals 21 are formed in an edge portion (a
first fixing portion) 20a of the flexible wiring board 20. The
FPC-side connection terminals 21 are connected to electrode
board 10 side connection terminals 17. The connection
terminals 21 are fixed with pressure to the connection
terminals 17 with using ACF 41.

[0067] The connection terminals 21 are arranged at an end
portion of a conductive wire (not illustrated) extending in an
elongated direction of the flexible wiring board 20 within the
flexible wiring board 20. Conductive wires (electric wires)
are arranged within the flexible wiring board 20. As illus-
trated in FIG. 5, a FPC-side GND terminal 22 is arranged on
each end side of a row of connection terminals 21. A ground
wire 26 that is a linear conductive member extends in an
elongated direction of the flexible wiring board 20 within the
flexible wiring board 20. The FPC-side GND terminal 22 is
located at an end portion of the ground wire 26. In this
embodiment, two ground wires 26 are arranged within the
flexible wiring board 20.

[0068] The connection terminal 21 and the FPC-side GND
terminals are exposed from an insulation layer 28 that is
made of resin and configures a touch surface side of the
flexible wiring board 20. Another insulation layer 27 made
of resin is disposed on a side opposite from the insulation
layer 28 on the touch surface side. Namely, the insulation
layer 27 and the insulation layer 28 are bonded together with
sandwiching the conductive wires and the grand wires 26
therebetween and cover the conductive wires and the grand
wires 26.

[0069] As illustrated in FIG. 5, pads 24 made of metal foil
such as copper foil are mounted on a portion (a second fixing
portion) of the flexible wiring board 20. The number of the
pads 24 is same as the total number of the connection
terminals 21 and the FPC-side GND terminals 22 in this
embodiment. The pads 24 are arranged on the insulation
layer 28 at an interval therebetween in a width direction of
the flexible wiring board 20. The pads 24 are fixed with
pressure on the cover glass 2 with using the ACF 42.
[0070] Aground connection wire 25 is mounted on the
flexible wiring board 20. The ground connection wire 25 is
connected to ground and protects the connection terminals
21 (and the connection terminals 17) from static electricity.
The ground wire 25 is a linear pattern made of metal foil
such as copper foil and having a certain line width. The
ground connection wire 25 includes a contact portion 25a
and a connect portion 255, and the contact portion 254 is in
contact with the ACF 42 and the connect portion 25b
connects the contact portion 25a¢ and the FPC-side GND
terminal 22. The contact portion 25a extends in the width
direction of the flexible wiring board 20 and crosses the pads
24 to be connected to each pad 24. The connection portion
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25b is arranged on each end of the contact portion 25a¢ and
connected to each of the FPC-side GND terminal 22. The
ground connection wire 25 is formed on the insulation layer
28.

[0071] The flexible wiring board 20 is a flat board having
flexibility and the ground connection wire 25 can be warped
as the flexible wiring board 20 is warped.

[0072] As illustrated in FIG. 3, an edge portion (a pro-
jected edge portion) 2¢ of the cover glass 2 is outside an edge
portion of the electrode board 10 and the edge portion (the
projected edge portion) 2¢ is arranged outside the connec-
tion terminals 17 of the electrode board 10. The portion (the
second fixing portion) 205 of the flexible wiring board 20
having the contact portion 25a of the ground connection
wire 25 is fixed with pressure to the edge portion 2¢ of the
cover glass 2 from the opposing surface 25 side with using
the ACF (a guard portion) 42. The flexible wiring board 20
extends from the support board 11 side toward the edge
portion (the projected edge portion) 2¢ of the cover glass 2.
[0073] The position of the electrode board 10 differs from
the position of the cover glass 2 in the thickness direction (a
layered direction) of the touch panel board 100. The two
portions where the flexible wiring board 20 is fixed with
pressure form a step. The flexible wiring board 20 having
flexibility can be deformed as appropriate such that the first
fixing portion 20a and the second fixing portion 2056 are
fixed with pressure to the two portions at different levels.
[0074] In the touch panel board 100 having such a con-
figuration, static electricity E may flow into the rear surface
side of the support board 11 from the touch surface 1a (the
touch surface 2a of the cover glass 2 that is on an opposite
side from the opposing surface 2b) via a side edge surface
of'the cover glass 2 and the opposing surface 25 of the cover
glass 2. However, with the above configuration, the static
electricity E is blocked by the ACF (the guard portion) 42
and the block pattern 14 and discharged to the GND poten-
tial via the ground wires 26 of the flexible wiring board 20
without flowing into the connection terminals 17.

[0075] As described before, in the touch panel board 100
of this embodiment, the connection terminals 17 of the
electrode board 10 are not surrounded by the block pattern
14. However, the ACF 42 that is the guard portion 42 is
arranged on the projected edge portion 2¢ of the cover glass
22 outside the connection terminals 17 to be parallel to the
connection terminals 17. Therefore, the ACF (the guard
portion) 42 blocks static electricity directed toward the
connection terminals 17.

[0076] In detail, static electricity E1 flows from the touch
surface 1a (the touch surface 2a of the cover glass 2) and is
transferred via the side edge surface of the touch panel board
100 (the side edge surface of the cover glass 2) and the rear
surface (the opposing surface 256) of the cover glass 2 toward
the connection terminals 17 of the electrode board 10. Such
static electricity E1 is captured by the ACF (the guard
portion) 42. The captured static electricity E1 flows through
the ground connection line 25 (the contact portion 25a, the
connection portion 255) that is on the flexible wiring board
20 and connected to the ACF 42 and reaches the FPC-side
GND terminals 22. The static electricity E1 flows through
the ground wires 26 in the flexible wiring board 20 and is
discharged to the GND potential at last.

[0077] As is described before, in the touch panel board
100 of the preset embodiment, the electrostatic electricity
that would enter from the outside and flow toward the
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connection terminals 17 can be effectively blocked with
using the ACF (the guard portion) 42. As a result, a voltage
of'the static electricity is prevented from being applied to the
touch controller 32 via the connection terminals 17 and the
flexible wiring board 20 and electrostatic breakdown of the
touch controller (a detection circuit) 32 is less likely to
occur.

[0078] In this embodiment, the flexible wiring board 20 is
fixed with pressure at the first fixing portion 20a and also the
second fixing portion 205. Therefore, reaction force is less
likely to be transferred to the first fixing portion 20a. As a
result, in the touch panel board 100 of this embodiment, the
flexible wiring board 20 is less likely to be peeled from the
electrode board 10 at the first fixing portion 20a and electric
disconnection (disconnection between the connection termi-
nals 21 of the flexible wiring board 20 and the connection
terminals 17 of the electrode board 10) is less likely to occur.

Second Embodiment

[0079] Next, a second embodiment of the present technol-
ogy will be described with reference to FIGS. 7 t0 9. In the
description of the following embodiments, configurations
same as those of the first embodiment have same symbols
and will not be described in detail. FIG. 7 is a cross-sectional
view schematically illustrating a configuration of a flexible
wiring board 220 fixed to the electrode board 10 and the
cover glass 2 of a touch panel board 200 according to the
second embodiment. FIG. 8 is a plan view illustrating a
connection terminal 21 side of the flexible wiring board 220.
FIG. 9 is a schematic cross-sectional view of the flexible
wiring board 220.

[0080] In the touch panel board 200 of this embodiment,
a configuration of a ground connection line 225 formed on
the flexible wiring board 220 and a configuration of a guard
portion 242 fixing the flexible wiring board 220 to the edge
portion 2¢ of the cover glass 2 differ from those of the first
embodiment. Specifically, the pads 24 of the first embodi-
ment are not provided in this embodiment and a contact
portion 225a of the ground connection line 225 of this
embodiment is formed only in a linear pattern. Connection
portions 2255 are similar to those of the first embodiment.
The guard portion 242 is made of a conductive adhesive
layer. The conductive adhesive layer is an adhesive layer
including conductive fillers, for example. The conductive
adhesive layer as the guard portion 242 has a thickness such
that a height position thereof from the opposing surface of
the cover glass 2 is lower than the position of the plate
surface (the rear surface) of the electrode board 10 and thus,
a first fixing portion 220qa is not peeled off.

[0081] As is in this embodiment, the guard portion 242
made of the conductive adhesive layer may be used. The
flexible wiring board of the first embodiment may be used
for the flexible wiring board 220 as far as the object of the
present technology can be achieved.

Third Embodiment

[0082] Next, athird embodiment of the present technology
will be described with reference to FIGS. 10 to 13. FIG. 10
is a cross-sectional view schematically illustrating a con-
figuration of a flexible wiring board 300 fixed to the elec-
trode board 10 and the cover glass 2 of a touch panel board
300 of the third embodiment. FIG. 11 is a plan view
illustrating a ground connection line 325 side of a flexible
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wiring board 320. FIG. 12 is a plan view of the flexible
wiring board 320 seen from an opposite side from FIG. 11.
FIG. 13 is a cross-sectional view schematically illustrating
the flexible wiring board 320.

[0083] In the touch panel board 300 of this embodiment,
the electrode board 10 is disposed on the cover glass 2 in an
opposite way from that in the first embodiment. Namely, in
this embodiment, the electrode board 10 is disposed on the
opposing surface 25 side of the cover glass 2 such that the
connection terminals 17 and the test patterns face the
opposing surface 2b. An intermediate layer 50 is disposed
between the cover glass 2 and the electrode board 10 to
adjust a gap therebetween.

[0084] The flexible wiring board 320 of this embodiment
has an opposite surface opposite form a surface having a
ground connection wire 325. Connection terminals 321 and
FPC-side GND terminals 322 are connected to the connec-
tion terminals 17 of the electrode board 10 on the opposite
surface.

[0085] As illustrated in FIG. 11, a linear contact portion
325aq that is the ground connection wire 325 is formed in a
second fixing portion 3205 of the flexible wiring board 320.
Pads 324 are provided on a contact portion 3254 similarly to
the first embodiment. Connection terminals 321 and two
FPC-side GND terminals 322 are formed in a first fixing
portion 320a of the flexible wiring board 320. The connec-
tion terminals 321 and the FPC-side GND terminals 322 are
formed to be through thickness of the flexible wiring board
320.

[0086] As illustrated in FIG. 12, the connection terminals
321 and the FPC-side GND terminals 322 are formed to be
exposed from the insulation layer 27 in the first fixing
portion 320q that is in an edge portion of the flexible wiring
board 320. The connection portions 3256 of the ground
connection line 325 is formed on the insulation layer 28
facing the cover glass 2 to connect the FPC-side GND
terminals 322 and the contact portion 325a.

[0087] The first fixing portion 320a of the flexible wiring
board 320 is fixed with pressure to the connection terminals
17 of the electrode board 10 with using ACF 341. The
second fixing portion 3205 of the flexible wiring board 320
is fixed with pressure to the projected edge portion 2¢ of the
cover glass 2 with using ACF 342 that functions as a guard
portion 342.

[0088] As described before, the electrode board 10 is
disposed on the cover glass 2 such that the connection
terminals 17 face the cover glass 2, and in the touch panel
board 300 having such a configuration, the guard portion
(ACF) 324, the ground connection wire 325 and the ground
wires 26 arranged within the flexible wiring board 320 may
be used to effectively restrict flow of static electricity into
the connection terminals 17.

Fourth Embodiment

[0089] Next, a fourth embodiment of the present technol-
ogy will be described with reference to FIGS. 14 to 18. FIG.
14 is a cross-sectional view schematically illustrating a
configuration of a flexible wiring board 420 that is fixed to
the electrode board 10 and the cover glass 2 of a touch panel
board 400 according to the fourth embodiment. FIG. 15 is a
plan view illustrating a ground connection wire 425 side of
the flexible wiring board 420. FIG. 16 is a plan view of the
flexible wiring board 420 seen from an opposite side from
FIG. 15. FIG. 17 is a cross-sectional view taken along line
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A-Ain FIG. 16. FIG. 18 is a schematic cross-sectional view
of the flexible wiring board 420.

[0090] In the touch panel board 400 of this embodiment,
similar to the third embodiment, the electrode board 10 is
disposed on the opposing surface 26 side of the cover glass
2 such that the connection terminals 17 and the test patterns
face the opposing surface 2b. The intermediate layer 50 is
disposed between the cover glass 2 and the electrode board
10 to adjust a gap therebetween.

[0091] The flexible wiring board 320 of this embodiment
has an opposite surface opposite form a surface having a
ground connection wire 325, and a connection terminals 321
and FPC-side GND terminals are connected to the connec-
tion terminals 17 of the electrode board 10 on the opposite
surface.

[0092] As illustrated in FIG. 15, a linear contact portion
4254 that is the ground connection wire 425 is formed in a
second fixing portion 4205 of the flexible wiring board 420.
Pads 424 are provided on a contact portion 4254 similarly to
the first embodiment.

[0093] As illustrated in FIG. 16, the connection terminals
421 and the FPC-side GND terminals 422 are formed to be
exposed from the insulation layer 27 in the first fixing
portion 420q that is in an edge portion of the flexible wiring
board 420. The connection terminals 421 are included in end
portions of conductive wires 23 within the flexible wiring
board 420. The FPC-side GND terminals 422 are included in
end portions of the ground wires 26 within the flexible
wiring board 420.

[0094] As illustrated in FIG. 17, connection portions 4255
of the ground connection wire 425 are formed inside the
flexible wiring board 420 (namely, within the insulation
layers 27, 28). The connection portions 4255 are made of
metal conductive member. The connection portions 4255 are
formed inside the flexible wiring board 420 (within the
insulation layers 27, 28) to connect the ground wires 26 and
the contact portions 425a within the flexible wiring board
420.

[0095] The first fixing portion 420a of the flexible wiring
board 420 is fixed with pressure to the connection terminals
17 of the electrode board 10 with using ACF 441. The
second fixing portion 4205 of the flexible wiring board 420
is fixed with pressure to the projected edge portion 2¢ of the
cover glass 2 with using ACF 442 that functions as a guard
portion 442.

[0096] As described before, the electrode board 10 is
disposed on the cover glass 2 such that the connection
terminals 17 face the cover glass 2, and in the touch panel
board 400 having such a configuration, the guard portion
(ACF) 424, the ground connection wire 425 and the ground
wires 26 arranged within the flexible wiring board 420 may
be used to effectively restrict flow of static electricity into
the connection terminals 17.

[0097] As is in this embodiment, the connection portions
425b of the ground connection wire 425 may be formed
inside the flexible wiring board 420 (within the insulation
layers 27, 28) and directly connected to the ground wires 26.

Fifth Embodiment

[0098] Next, a fitth embodiment of the present technology
will be described with reference to FIGS. 19 to 22. FIG. 19
is a cross-sectional view schematically illustrating a con-
figuration of a flexible wiring board 500 that is fixed to the
electrode board 10 and the cover glass 2 of the touch panel
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board 500 according to a fifth embodiment. FIG. 20 is a plan
view illustrating a ground connection wire 525 side of the
flexible wiring board 520. FIG. 21 is a plan view of the
flexible wiring board 520 seen from an opposite side from
FIG. 20. FIG. 22 is a schematic cross-sectional view of the
flexible wiring board 520.

[0099] In the touch panel board 500 of this embodiment,
the electrode board 10 is disposed on an opposing surface 26
side of the cover glass 2 such that the connection terminals
17 and the test patterns face the opposing surface 2b. The
intermediate layer 50 is disposed between the cover glass 2
and the electrode board 10 to adjust a gap therebetween.
[0100] The flexible wiring board 520 of this embodiment
has an opposite surface opposite form a surface having a
ground connection wire 525, and a connection terminals 521
and FPC-side GND terminals 522 are connected to the
connection terminals 17 of the electrode board 10 on the
opposite surface.

[0101] As illustrated in FIG. 20, a linear contact portion
525a that is the ground connection wire 525 is formed in a
second fixing portion 5205 of the flexible wiring board 520.
Connection terminals 521 and two FPC-side GND terminals
522 are formed in a first fixing portion 520a of the flexible
wiring board 520. The connection terminals 521 and the
FPC-side GND terminals 522 are formed to be through
thickness of the flexible wiring board 520.

[0102] As illustrated in FIG. 21, the connection terminals
521 and the FPC-side GND terminals 522 are formed to be
exposed from the insulation layer 27 in the first fixing
portion 520q that is in an edge portion of the flexible wiring
board 520. The connection portions 5256 of the ground
connection line 525 is formed on the insulation layer 28
facing the cover glass 2 to connect the FPC-side GND
terminals 522 and the contact portion 525a (see FIG. 20).
[0103] The first fixing portion 520a of the flexible wiring
board 520 is fixed with pressure to the connection terminals
17 of the electrode board 10 with using ACF 541. The
second fixing portion 5205 of the flexible wiring board 520
is fixed with pressure to the projected edge portion 2¢ of the
cover glass 2 with using a conductive adhesive layer 542 that
functions as a guard portion 542. The conductive adhesive
layer as the guard portion 542 has a thickness such that a
height position thereof from the opposing surface of the
cover glass 2 is lower than the position of the plate surface
(the rear surface) of the electrode board 10 and thus, the first
fixing portion 520aq is not peeled off.

[0104] As described before, the electrode board 10 is
disposed on the cover glass 2 such that the connection
terminals 17 face the cover glass 2, and in the touch panel
board 500 having such a configuration, the guard portion
(the conductive adhesive layer) 524, the ground connection
wire 525 and the ground wires 26 arranged within the
flexible wiring board 520 may be used to effectively restrict
flow of static electricity into the connection terminals 17.

Sixth Embodiment

[0105] Next, a sixth embodiment of the present technol-
ogy will be described with reference to FIGS. 23 to 27. FIG.
23 is a cross-sectional view schematically illustrating a
configuration of a flexible wiring board 520 that is fixed to
the electrode board 10 and the cover glass 2 of a touch panel
board 600 according to the sixth embodiment. FIG. 24 is a
plan view illustrating a ground connection wire 625 side of
the flexible wiring board 620. FIG. 25 is a plan view of the
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flexible wiring board 620 seen from an opposite side from
FIG. 24. FIG. 26 is a cross-sectional view taken along line
B-B in FIG. 25. FIG. 27 is a schematic cross-sectional view
of the flexible wiring board 620.

[0106] In the touch panel board 600 of this embodiment,
the electrode board 10 is disposed on the opposing surface
2b side of the cover glass 2 such that the connection
terminals 17 and the test patterns face the opposing surface
2b. The intermediate layer 50 is disposed between the cover
glass 2 and the electrode board 10 to adjust a gap therebe-
tween.

[0107] The flexible wiring board 620 of this embodiment
has an opposite surface opposite form a surface having a
ground connection wire 625, and a connection terminals 621
and FPC-side GND terminals 622 are connected to the
connection terminals 17 of the electrode board 10 on the
opposite surface.

[0108] As illustrated in FIG. 24, a linear contact portion
625a that is the ground connection wire 625 is formed in a
second fixing portion 6205 of the flexible wiring board 620.

[0109] As illustrated in FIG. 25, the connection terminals
621 and the FPC-side GND terminals 622 are formed to be
exposed from the insulation layer 27 in the first fixing
portion 620q that is in an edge portion of the flexible wiring
board 620. The connection terminals 621 are included in end
portions of the conductive wires 23 within the flexible
wiring board 620. The FPC-side GND terminals 622 are
included in end portions of the ground wires 26 within the
flexible wiring board 620.

[0110] As illustrated in FIG. 26, connection portions 6255
of the ground connection wire 425 are formed inside the
flexible wiring board 620 (namely, within the insulation
layers 27, 28). The connection portions 6255 are made of
metal conductive member. The connection portions 6255 are
formed inside the flexible wiring board 620 (within the
insulation layers 27, 28) to connect the ground wires 26 and
the contact portions 6254 within the flexible wiring board
620.

[0111] The first fixing portion 620a of the flexible wiring
board 620 is fixed with pressure to the connection terminals
17 of the electrode board 10 with using ACF 641. The
second fixing portion 6205 of the flexible wiring board 620
is fixed with pressure to the projected edge portion 2¢ of the
cover glass 2 with using conductive adhesive layer 642 that
functions as a guard portion 642. The conductive adhesive
layer as the guard portion 642 has a thickness such that a
height position thereof from the opposing surface of the
cover glass 2 is lower than the position of the plate surface
(the rear surface) of the electrode board 10 and thus, the first
fixing portion 620a is not peeled off.

[0112] As described before, the electrode board 10 is
disposed on the cover glass 2 such that the connection
terminals 17 face the cover glass 2, and in the touch panel
board 600 having such a configuration, the guard portion
(the conductive adhesive layer) 624, the ground connection
wire 625 and the ground wires 26 arranged within the
flexible wiring board 620 may be used to effectively restrict
flow of static electricity into the connection terminals 17.

[0113] As is in this embodiment, the connection portions
6255 of the ground connection wire 625 may be formed
inside the flexible wiring board 620 (within the insulation
layers 27, 28) and directly connected to the ground wires 26.
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OTHER EMBODIMENTS

[0114] The present invention is not limited to the embodi-
ment described above with reference to the drawings and the
following embodiments may be included in the technical
filed of the present invention.

[0115] (1) In each of the above embodiments, the ground
connection wire is formed on the flexible wiring board.
However, the present technology is not limited thereto and
an exclusive cable may be included for the ground connec-
tion wire in other embodiments. The ground connection wire
may be preferably formed integrally with the flexible wiring
board as is in each of the above embodiments. Such a ground
connection wire can be handled together with the flexible
wiring board and handling properties are improved. With the
configuration that the ground connection wire is integrally
formed with the flexible wiring board, the touch panel board
can be reduced in size.

[0116] (2) In each of the above embodiments, the guard
portion for protecting the connection terminals with respect
to a short-side direction of the electrode board is described.
A guard portion having a similar configuration may be
included in the connection terminals in the long-side direc-
tion to block static electricity.

[0117] (3) The sensor electrode formed on the electrode
board is not limited as far as it is used in the known type
touch panel board such as electrostatic capacitance type.
[0118] (4) In each of the above embodiments, the two
ground wires are arranged in the flexible wiring board. In
other embodiments, the number of the ground wire may be
one, three or more. Namely, the number of the ground wire
may be set according to an object and may be single or
multiple.

[0119] (5) In the third embodiment and the next embodi-
ments, the intermediate layer is between the electrode board
and the cover panel. However, the intermediate layer may
have a laminated structure including two layers or more.

EXPLANATION OF SYMBOLS

[0120] 1: AR film, la: touch surface, 2: cover glass
(cover panel), 2a: touch surface, 2b: opposing surface,
2¢: projected end portion, 3: protection board, 10:
electrode board, 10a: body portion, 105: test area
portion, 11: support board, 12: sensor electrode, 14:
block pattern, 15: sensor active area, 16, 16A, 16B:
wiring area, 17, 17A, 17B: connection terminal, 18,
18A, 18B: board-side GND terminal, 19: test pattern,
20: flexible wiring board, 20aq: first fixing portion, 205:
second fixing portion, 21: connection terminal, 22:
FPC-side GND terminal, 23: conductive wire, 24: pad,
25: ground connection wire, 25a: contact portion, 255:
connection portion, 26: ground wire, 27, 28: insulation
layer, 32: touch controller (detection circuit), 41: ACF,
42: guard portion, L: break line

1. A touch panel board comprising:

an electrode board including
a support board,
sensor electrodes supported on the support board, and
connection terminals electrically connected to the sen-

sor electrodes and supported on the support board
and collectively arranged on an outer side with
respect to the sensor electrodes;
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a cover panel including a projected end portion projected
outward further than the support board and arranged on
an outer side with respect to the connection terminals,
and an opposing surface opposite the electrode board,
and the cover panel having a plate shape with the
opposing surface facing the electrode board;

a flexible wiring board including conductive wires one
ends thereof being connected to the connection termi-
nals, respectively, and a ground wire, the flexible
wiring board extending from the support board toward
the projected end portion;

a conductive guard portion arranged on a side of the
opposing surface of the projected end portion to be
arranged on an outer side with respect to the connection
terminals; and

a ground connection wire electrically connecting the
guard portion and the ground wire.

2. The touch panel board according to claim 1, wherein
the flexible wiring board includes an insulation layer
covering the conductive wires and the ground wire,
the ground connection wire includes a contact portion and
a connection portion, the contact portion being formed
on a surface of the insulation layer and in contact with
the guard portion and the connection portion being
formed on the surface of the insulation layer or within
the insulation layer and connecting the contact portion

and the ground wire, and

the guard portion is closely in contact with a portion of the
insulation layer having the contact portion to fix the
flexible wiring board.

3. The touch panel board according to claim 2, wherein

the contact portion includes pads,

the guard portion is made of an anisotropic conductive
film, and

the flexible wiring board is fixed with pressure to the
projected end portion via the anisotropic conductive
film.

4. The touch panel board according to claim 1, wherein

the guard portion is made of a conductive adhesive layer.

5. The touch panel board according to claim 1, wherein

the connection terminals are arranged in a column, and

the guard portion extends in a direction that the connec-
tion terminals are arranged.

6. The touch panel board according to claim 1, further
comprising a detection circuit that is electrically connected
to the sensor electrodes via the flexible wiring board.

7. The touch panel board according to claim 1, wherein

the support board includes a conductive block pattern
arranged outside the sensor electrodes, and

the ground wire has one end that is connected to the block
pattern.

8. The touch panel board according to claim 1, wherein

the electrode board has a main body portion and a test area
portion, and the sensor electrodes and the connection
terminals are formed in the main body portion and the
test area portion is adjacent to the main body portion
and separable from the main body portion, and

the test area portion has a test pattern that is connected to
the connection terminals.
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