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[Document Name] Specification

[Title of Invention] POSITION INPUT DEVICE
[Technical Field]

[0001]

The present invention relates to a position input device.
[0002]

Conventionally, patent document 1 listed below is known as disclosing art for repairing
defects that arise in wiring. In patent document 1, a parallel circuit that is parallel to a defect
location is configured in a radiographic imaging device, wherein a stored capacitance wiring,
which is wiring parallel to a signal wiring, is short-circuited by a pixel that interposes and is
connected to the defect location in the signal wiring where the defect arose.

[Prior Art Document]
[Patent Document]
[0003]

[Patent Document 1] JP 2011-159744 A
[Summary of Invention]

[Problem to Be Solved by Invention]
[0004]

In patent document 1 listed above, the stored capacitance wiring used to repair the signal
wiring in which the defect arose is constantly connected to a charge storage capacitance, which is
an electrical element. Therefore, when repairing a signal wiring, it is necessary to perform a
process of electrically separating the stored capacitance wiring from the charge storage capacitance,
and then a process of connecting the stored capacitance wiring to the signal wiring. Since all of
these processes are laser beam irradiation processes and are performed near the pixel, a secondary
defect such as a short circuit is highly likely to be caused to arise in the pixel.

[0005]

The present invention was completed based on circumstances such as those described
above, an object thereof being repair wherein a failure does not readily arise in accompaniment
therewith.

[Means for Solving Problem]
[0006]

The position input device of the present invention is provided with: a position detection
electrode, which forms, between the electrode and a position input body that performs position
input, an electrostatic capacitance, and detects an input position via the position input body; a
position detection wiring, which has one end side connected to the position detection electrode; a
wiring that is parallel to the position detection wiring; a first connectable part, which is arranged
so as to overlap one part of the position detection electrode and the one end side of the wiring,
respectively, with at least one of: the one part of the position detection electrode and the one end
side of the wiring being insulated by an insulation film; a signal input part connected to the other
end side of the position detection wiring; and a second connectable part, which is arranged so as
to overlap the other end side of the position detection wiring and the other end side of the wiring,
respectively, with at least one of: the other end side of the position detection wiring and the other
end side of the wiring being insulated by an insulation film.

[0007]

Thus, the position detection wiring has one end side connected to the position detection

electrode and the other end side connected to the signal input part, respectively, allowing for a
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signal input from the signal input part to be supplied to the position detection electrode. The
position detection electrode can detect the input position via the position input body through the
formation of an electrostatic capacitance between the electrode and the position input body
performing the position input. Here, when a disconnection in the position detection wiring arises,
a repair can be performed by using the wiring that is parallel to the position detection wiring. This
wiring has one end side overlapping the first connectable part and the other end side overlapping
the second connectable part. The first connectable part, which overlaps the one end side of the
wiring, overlaps the one part of the position detection electrode, and is insulated by an insulation
film for at least one of: the one part of the position detection electrode and the one end side of the
wiring. Therefore, by performing a process such as laser beam irradiation on a portion insulated
by this insulation film, the position detection electrode and the wiring can be electrically connected
by the first connectable part. The second connectable part, which overlaps the other end side of
the wiring, overlaps the other end side of the position detection wiring, and is insulated by an
insulation film for at least one of: the other end side of the position detection wiring and the other
end side of the wiring. Therefore, by performing a process such as laser beam irradiation on a
portion insulated by the insulation film, the position detection wiring and the wiring can be
electrically connected by the second connectable part. As such, a signal input to the signal input
part is transmitted from the other end side of the position detection wiring to the other end side of
the wiring via the second connectable part, then the signal is supplied from the one end side of the
wiring, via the first connectable part, to the position detection electrode.

[0008]

Here, when the one end side of the wiring is connected to an electrical element other than
the position detection electrode, as is performed conventionally, it is necessary to perform the
process of electrically separating the one end side of the wiring from the electrical element, then
to perform the process of connecting the one end side of the wiring to the position detection
electrode. Since these processes are performed in proximity, there is a high possibility of a
secondary failure arising in association with the process. On this point, according to the
configuration described above, the process is respectively performed on the one end side and the
other end side of the wiring, with the locations at which the process is performed being dispersed,
so the possibility of a secondary defect arising in accompaniment with the process can be reduced.
In addition, compared to the following supposed case—wherein the one end side of the wiring is
connected to the one part of the position detection electrode in advance and the other end side is
connected to the signal input part in advance, and the same signal as that in the position detection
wiring is supplied to the position detection electrode for redundancy—the other end side of the
wiring does not necessarily need to be connected to the signal input part. Therefore, the space for
arrangement near the signal input part can be curtailed, being suitable for a narrow frame and high
precision. Furthermore, in a configuration in which a plurality of position detection electrodes are
aligned in a row, when a disconnection arises in any one of a plurality of position detection wirings
corresponding to a plurality of position detection electrodes forming a row, disconnection repair
can be performed using the corresponding one wiring. That is, even if the same number of wirings
as the number of position detection wirings is not provided, it is possible to repair a disconnection
in the plurality of position detection wirings within a range of the number of wirings, and the
number of wirings can be reduced compared to cases such as that described above in which a
redundancy is performed.

[Effect of Invention]
[0009]
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According to the present invention, failures can be kept from readily arising in
accompaniment with repairs.
[Brief Description of Drawings]
[0010]

[FIG. 1] A plan view illustrating a touch electrode, a touch wiring, and the like of a liquid
crystal panel provided in the liquid crystal display device according to embodiment 1 of the present
invention

[FIG. 2] A plan view illustrating the pixel array of the liquid crystal panel

[FIG. 3] A cross-sectional view along the line A-A of the liquid crystal panel in FIG. 2

[FIG. 4] A plan view illustrating that near the first connectable part as well as a TFT in an
array board and a CF board constituting the liquid crystal panel

[FIG. 5] A cross-sectional view along the line B-B of the array board in FIG. 4

[FIG. 6] A plan view illustrating a touch electrode, a touch wiring, and a spare touch wiring
of the liquid crystal panel

[FIG. 7] A cross-sectional view along the line C-C of the array board in FIG. 4

[FIG. 8] A plan view illustrating the surroundings of a mounting area of a driver in the
liquid crystal panel

[FIG. 9] A cross-sectional view of the line D-D of the array board in FIG. 8

[FIG. 10] A plan view illustrating a touch electrode, a touch wiring, and a spare touch
wiring of the liquid crystal panel according to embodiment 2 of the present invention

[FIG. 11] A plan view illustrating the pixel array of the liquid crystal panel

[FIG. 12] A plan view illustrating the surroundings of the mounting area of the driver in
the liquid crystal panel according to embodiment 3 of the present invention

[FIG. 13] A cross-sectional view of the line E-E of the array board in FIG. 12
[Embodiments of Invention]

[0011]
<Embodiment 1>

Embodiment 1 of the present invention will be described using FIGS. 1 to 9. In the present
embodiment, an example is given of a liquid crystal display device (display device equipped with
a position input function) 10 provided with a display function and a touch panel function (position
input function). Note that a portion of the respective drawings illustrate the X-axis, Y-axis, and Z-
axis, and are drawn such that the respective axis directions take on the directions illustrated in each
drawing. In addition, the upper side of FIGS. 3, 5, 7, and 9 is the front side, and the lower side of
the FIGS. is the back side.

[0012]

FIG. 1 is a schematic plan view of the liquid crystal panel 11. As illustrated in FIG. 1, a
liquid crystal display device 10 is provided with at least: the liquid crystal panel (position input
device, display panel equipped with a position input function) 11 of a horizontally-oriented
rectangular shape that is capable of displaying an image, and a backlight device (illumination
device), which is an external light source for illuminating the liquid crystal panel 11 with the light
used for display. In the present embodiment, the screen size of the liquid crystal panel 11 is set to
be, for example, approximately 16 inches (16.1 inches, specifically), and the resolution is set to
correspond to “FHD”. The backlight device is disposed on a back side (rear side) with respect to
the liquid crystal panel 11, and has: a light source (such as, for example, an LED) that emits white
light (white-colored light), an optical member that performs conversion into planar light by
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imparting the light from the light source with an optical action, and the like. Note that illustration
of the backlight device is omitted.
[0013]

As illustrated in FIG. 1, in the liquid crystal panel 11, a center side portion of the screen is
a display area (the range enclosed by the dotted line in FIG. 1) AA where an image is displayed.
In contrast, the frame-like outer peripheral side portion enclosing the display area AA in the screen
of the liquid crystal panel 11 is referred to as a non-display area NAA in which an image is not
displayed. The liquid crystal panel 11 has a pair of boards 20 and 21 bonded together. The front
side (forward side) of the pair of boards 20 and 21 serves as a CF board (opposing board) 20, and
the back side (rear side) serves as an array board (active matrix board, element board) 21. The CF
board 20 and the array board 21 both have various film laminations formed on the inner surface
side of a glass board. Note that polarizing plates (not illustrated) are bonded to the outer surface
side of both of the boards 20 and 21, respectively. The CF board 20, whose short-side dimension
is shorter than the short-side dimension of the array board 21, is bonded in a form where one end
part in the short-side direction (Y-axis direction) aligns with the array board 21. Therefore, the
other end part in the short-side direction of the array board 21 protrudes to the side with respect to
the CF board 20, and serves as a CF board-non-overlapping portion 21A, which does not overlap
the CF board 20. A driver (drive circuit part) 12 and a flexible board (signal transmission part) 13,
which is for supplying various signals related to a display function and a touch panel function
described below, are mounted to this CF board-non-overlapping portion 21A. The driver 12 is
composed internally of an LSI chip having a drive circuit, is COG (chip-on-glass)-mounted to the
array board 21, and processes various signals transmitted by the flexible board 13. In the present
embodiment, four of the driver 12 are aligned on the non-display area NAA of the liquid crystal
panel 11 at intervals along the X-axis direction. The flexible board 13 is configured such that a
large number of wiring patterns (not illustrated) are formed on a base material composed of a
synthetic resin material (for example, a polyimide-based resin and the like) that is flexible and has
insulating properties. The flexible board 13 has one end side connected to the non-display area
NAA of the liquid crystal panel 11 and the other end side connected to a control board (signal
supply source (not illustrated)). Various signals supplied from the control board are transmitted to
the liquid crystal panel 11 via the flexible board 13, and through processing by the driver 12 in the
non-display area NAA, are output to the display area AA. In addition, the non-display area NAA
of the array board 21 is provided with a pair of gate circuit parts GDM in a form in which the
display area AA is interposed from both sides in the X-axis direction. The gate circuit parts GDM
are for supplying a scanning signal to a gate wiring 26, described below.

[0014]

The liquid crystal panel 11 according to the present embodiment has both a display function
for displaying an image, and a touch panel function for detecting a position (input position) input
by a user based on the displayed image, which are integrated with a touch panel pattern (in-cell
enabled) for demonstrating a touch panel function of these functions. This touch panel pattern is
set with a so-called projected capacitance method, with the detection method thereof being
considered a self-capacitance method. As illustrated in FIG. 1, the touch panel pattern is configured
from a plurality of touch electrodes (position detection electrodes) 30 arranged by alignment in a
matrix within a plate surface of the liquid crystal panel 11. Touch electrodes 30 are arranged in the
display area AA of the liquid crystal panel 11. Therefore, the display area AA in the liquid crystal
panel 11 substantially coincides with a touch region (position input region) where an input position
can be detected, and the non-display area NAA substantially coincides with a non-touch region
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(non-position input region) where an input position cannot be detected. Furthermore, when a finger
(position input body (not illustrated)), which is electrically conductive, is brought close to the
surface (display surface) of the liquid crystal panel 11 in an attempt to perform a position input
based on an image of the display area AA of the liquid crystal panel 11 visible to the user, an
electrostatic capacitance is formed between the finger and the touch electrodes 30. Thus, a change
in the electrostatic capacitance detected by the touch electrodes 30 close to the finger arises as the
finger approaches, and is different from that of the touch electrodes 30, being further from the
finger, so the input position can be detected based thereon. The touch electrodes 30 are arranged,
with intervals therebetween, by aligning a respective plurality in a matrix along the X-axis
direction (the alignment direction of pixel electrodes 24 interposing a touch wiring 31) and the Y-
axis direction (the direction in which the touch wiring 31 extends) in the display area AA. The
touch electrodes 30 are substantially rectangular-shaped in a planar view, and the dimension on
each side is set to approximately several mm (for example, approximately 2 mm to 6 mm), and
preferably to approximately 4.1 mm. Therefore, the size of the touch electrodes 30 in a planar view
is much larger than that of the pixel parts PX described below, and is disposed in a range that spans
a respective plurality (for example, approximately several tens) of the pixel parts PX in the X-axis
direction and the Y-axis direction. A plurality of the touch wiring (position detection wiring) 31
with which the liquid crystal panel 11 is provided is selectively connected to the plurality of touch
electrodes 30. The touch wiring 31 extends along the Y-axis direction and is selectively connected
to a defined touch electrode 30 among the plurality of touch electrodes 30 aligned along the Y-axis
direction. More specifically, in the present embodiment, the touch wiring 31 is arranged such that
a plurality thereof overlaps a row composed of the plurality of touch electrodes 30 aligned along
the Y-axis direction, with each one of the touch electrodes 30 forming the row being selectively
connected. Note that in FIG. 1, the connection locations of the touch wiring 31 to the touch
electrodes 30 are illustrated by black circles. Furthermore, the touch wiring 31 is connected to a
detection circuit (not illustrated). The detection circuit may be provided on the driver 12, or may
be provided on the outside of the liquid crystal panel 11 via the flexible board 13. Note that FIG.
1 schematically depicts an array of the touch electrodes 30, and the specific number of installations,
arrangements, planar forms, and the like of the touch electrodes 30 can be appropriately changed
in addition to the drawings.

[0015]

FIG. 2 is a plan view of the display area AA of the array board 21 constituting the liquid
crystal panel 11. As illustrated in FIG. 2, the touch electrodes 30 are provided with a touch wiring-
overlap opening (position detection wiring-overlap opening) 30A arranged so as to overlap one
part of the touch wiring 31. Similarly, the touch electrodes 30 are provided with a spare touch
wiring-overlap opening (wiring-overlap opening) arranged so as to overlap one part of a spare
touch wiring 41 described below. Note that in the present embodiment, because an example is
given of a configuration in which the spare touch wiring 41 is disposed between two adjacent touch
electrodes 30 in the X-axis direction (a configuration overlapping a partition opening (partition
slit) 25B described below), illustration of the spare touch wiring-overlap openings is omitted. The
touch wiring-overlap opening 30A and the spare touch wiring-overlap opening respectively extend
in parallel in the Y-axis direction, which is the direction in which the touch wiring 31 and the spare
touch wiring 41 extend, and are formed into shapes which are vertically-oriented (longitudinal
shapes, with the direction in which the touch wiring 31 and the spare touch wiring 41 extend being
the longitudinal direction) in a planar view. In addition, a width dimension of the touch wiring-
overlap opening 30A and the spare touch wiring-overlap opening (dimension pertaining the X-axis
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direction) is larger than a width dimension of the touch wiring 31 and the spare touch wiring 41.
In this manner, by having the touch wiring-overlap opening 30A and the spare touch wiring-
overlap opening arranged in a form which overlaps at least one part each of the touch wiring 31
and the spare touch wiring 41, parasitic capacitance that may arise between the following is
mitigated: the touch wiring 31, and the touch electrodes 30 and the spare touch wiring 41, which
are not connected to the touch wiring 31. Thus, sensitivity related to position detection is favorable.
[0016]

As illustrated in FIG. 2, a TFT (thin film transistor, switching element) 23 and the pixel
electrodes 24 are provided on the inner surface side in the display area AA of the array board 21
constituting the liquid crystal panel 11. The TFT 23 and the pixel electrodes 24 are provided in a
matrix (row/column form) in which respective, large numbers are aligned along the X-axis
direction and the Y-axis direction. A gate wiring (scanning wiring) 26 and a source wiring (signal
wiring, data wiring) 27, which are orthogonal (perpendicular) to each other, are disposed around
the TFT 23 and the pixel electrodes 24. The gate wiring 26 generally extends along the X-axis
direction, whereas the source wiring 27 generally extends along the Y-axis direction. The gate
wiring 26 and the source wiring 27 are respectively connected to a gate electrode 23A and a source
electrode 23B of the TFT 23, and the pixel electrodes 24 are connected to a drain electrode 23C of
the TFT 23. Furthermore, the TFT 23 is driven based on various signals supplied to the gate wiring
26 and the source wiring 27, respectively, and the supply of potential to the pixel electrodes 24 is
controlled according to driving thereof. In addition, the TFT 23 is biased to the left and right in the
X-axis direction as illustrated in FIG. 2 with respect to the pixel electrodes 24 (source wiring 27).
The TFT 23 is arrayed such that a portion biased on the left side with respect to the pixel electrodes
24 (source wiring 27) and a portion biased on the right side with respect to the pixel electrodes 24
(source wiring 27) are alternately aligned in repetition in the Y-axis direction, and are planarly
disposed in a zigzag shape (staggered shape). The pixel electrodes 24 have a planar form that is of
a vertically-oriented, substantially rectangular shape (more specifically, the long sides are bent so
as to follow the source wiring 27), with the short-side direction thereof coinciding with the
direction in which the gate wiring 26 extends, and the long-side direction coinciding with the
direction in which the source wiring 27 extends. The pixel electrodes 24 are interposed by a pair
of the gate wiring 26 from both sides in the Y-axis direction and by a pair of the source wiring 27
from both sides in the X-axis direction. Note that a light-shielding part (interpixel light-shielding
part, black matrix) 29, illustrated by a dash-dotted line in FIG. 2, is formed on the CF board 20
side. The light-shielding part 29 has a planar shape substantially forming a grid shape serving as a
partition between adjacent pixel electrodes 24, and has a pixel opening 29A at a position
overlapping a large portion of the pixel electrodes 24 in a planar view. Through this pixel opening
29A, transmitted light from the pixel electrodes 24 is able to be emitted outside of the liquid crystal
panel 11. The light-shielding part 29 is disposed overlapping at least the gate wiring 26 and the
source wiring 27 (also including the touch wiring 31) on the array board 21 side in a planar view.
Note that arrangement of the TFT 23, the pixel electrodes 24, and the like will be described again
later.

[0017]

FIG. 3 is a cross-sectional view near the central part of the pixel parts PX in the liquid
crystal panel 11. As illustrated in FIG. 3, the liquid crystal panel 11 has a liquid crystal layer
(medium layer) 22 containing a liquid crystal molecule, which is a substance that is arranged
between the pair of boards 20 and 21 and whose optical characteristics change according to the
application of an electric field. Three color filters 28 exhibiting blue (B), green (G), and red (R)
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are provided in the display area AA on the inner surface side of the CF board 20 constituting the
liquid crystal panel 11. For the color filters 28, filters of respectively different colors are aligned
repetitiously in a large number along the gate wiring 26 (X-axis direction), whereby an overall
stripe shape is arrayed due to these extending along the source wiring 27 (general Y-axis direction).
These color filters 28 are disposed overlapping the respective pixel electrodes 24 on the array
board 21 side in a planar view. The color filters 28, which are adjacent in the X-axis direction and
exhibit respectively different colors, are disposed such that a boundary thereof (color boundary)
overlaps the source wiring 27 and the light-shielding part 29. In the liquid crystal panel 11, the
color filters 28 of R, G, and B aligned along the X-axis direction and the three pixel electrodes 24
opposite each of the color filters 28 respectively constitute the pixel parts PX in three colors.
Furthermore, in the liquid crystal panel 11, a display pixel capable of displaying a predetermined
gradation of color is configured by the pixel parts PX in the three colors R, G, and B, which are
adjacent along the X-axis direction. An array pitch in the X-axis direction of the pixel parts PX is
set to, for example, approximately 60 um (specifically, 62 pm), and an array pitch in the Y-axis
direction is set to, for example, approximately 180 um (specifically, 186 um). The light-shielding
part 29 is arranged in the form of a partition between adjacent color filters 28. The upper layer side
(liquid crystal layer 22 side) of the color filters 28 is provided with a planarizing film (not
illustrated), which is arranged in a solid form over substantially the entire area of the CF board 20.
Note that the innermost surfaces of the boards 20 and 21, which are in contact with the liquid
crystal layer 22, respectively have formed thereon an orienting film (not illustrated) for orienting
the liquid crystal molecules contained in the liquid crystal layer 22.

[0018]

Next, a common electrode 25 will be described with reference to FIGS. 2 and 3. As
illustrated in FIGS. 2 and 3, the inner surface side of the display area AA of the array board 21 has
a common electrode 25 formed, on an upper layer side that is upward of the pixel electrodes 24,
in a form overlapping all of the pixel electrodes 24. The common electrode 25 is constantly
supplied with a substantially fixed reference potential, which extends over substantially the entire
area of the display area AA, except for a period (sensing period) in which a touch signal (position
detection signal) is supplied, and detection of an input position by a finger, being the position input
body, ensues, and a portion overlapping the respective pixel electrodes 24 (a pixel electrode main
body 24A described in detail below) has formed thereon a plurality of pixel-overlap openings
(pixel-overlap slits, orientation control slits) 25A that extend along the long-side direction of the
respective pixel electrodes 24. Note that the specific number of installed parts, the form, the
formation range, and the like of the pixel-overlap opening 25A may also be appropriately changed
to something other than that in the figures. When an electrical potential difference arises between
the pixel electrodes 24 and the common electrode 25, which overlap each other, in accompaniment
with the pixel electrodes 24 being charged, a fringing field (diagonal electric field), which contains
components in the direction normal to a plate surface of the array board 21 in addition to
components along the plate surface of the array board 21, arises between the opening edge of the
pixel-overlap opening 25A and the pixel electrodes 24. Therefore, utilizing this fringing field
allows the oriented state of the liquid crystal molecule contained in the liquid crystal layer 22 to
be controlled. That is, the liquid crystal panel 11 according to the present embodiment has, as an
operational mode, a FFS (fringe field switching) mode. Furthermore, the common electrode 25
constitutes the touch electrodes 30 described above. The common electrode 25 has the partition
opening (partition slit) 25B serving to partition between adjacent touch electrodes 30 in addition
to the pixel-overlap opening 25A described above. The partition opening 25B is composed of a
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portion that laterally crosses the entire length of the common electrode 25 along the X-axis
direction and a portion that vertically crosses the entire length of the common electrode 25 along
the Y-axis direction, substantially forming a grid shape in a planar view. Note that FIG. 2 gives an
example of the spare touch wiring 41, which overlaps the portion of the partition opening 25B that
extends vertically. The common electrode 25 is composed of a plurality of touch electrodes 30 that
are divided into a grid pattern in a planar view by the partition opening 25B, and are electrically
independent of each other. Therefore, the touch wiring 31 connected to the touch electrode 30
supplies, to the touch electrodes 30 at different timings (time divisions), a reference potential signal
related to the display function and a touch signal related to the touch function. The reference
potential signal herein is transmitted to all of the touch wiring 31 at the same time, whereby all of
the touch electrodes 30 form a reference potential and function as the common electrode 25.
[0019]

Configurations of the TFT 23 and the pixel electrodes 24 will be described in detail with
reference to FIG. 4. FIG. 4 is an enlarged plan view of that near the TFT 23 in the array board 21.
As illustrated in FIG. 4, the TFT 23 has a laterally-oriented form that extends along the X-axis
direction overall and is disposed adjacent to the lower side illustrated in FIG. 4 in the Y-axis
direction with respect to a pixel electrode 24 to be connected. The TFT 23 has the gate electrode
23A, which is composed of one part of the gate wiring 26 (portion overlapping the source wiring
27 or the like). The gate electrode 23 A has a laterally-oriented shape that extends along the X-axis
direction and drives the TFT 23 based on a scanning signal 