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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 μm (specifically, 62 μm), and an array pitch in the Y-axis 

direction is set to, for example, approximately 180 μm (specifically, 186 μm). 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 23A has a laterally-oriented shape that extends along the X-axis 

direction and drives the TFT 23 based on a scanning signal supplied to the gate wiring 26, thereby 

controlling the current between the source electrode 23B and the drain electrode 23C. The TFT 23 

has the source electrode 23B, which is composed of one part of the source wiring 27 (portion 

overlapping the gate wiring 26). The source electrode 23B is arranged on one end side of the TFT 

23 in the X-axis direction, with substantially the entire area thereof overlapping the gate electrode 

23A, and is connected to the channel part 23D. The TFT 23 has drain electrodes 23C arranged at 

intervaled positions between the TFT and the source electrodes 23B, that is, on the other end side 

of the TFT 23 in the X-axis direction. The drain electrode 23C generally extends along the X-axis 

direction, with one end side thereof taking on a state opposite that of the source electrode 23B, 

overlaps the gate electrode 23A, and is connected to a channel part 23D, whereas the other end 

side thereof is connected to the pixel electrode 24. 

[0020] 

As illustrated in FIG. 4, the pixel electrode 24 is composed of the pixel electrode main 

body 24A, which is substantially rectangular and overlaps the pixel opening 29A of the light-

shielding part 29, and a contact part 24B, which protrudes from the pixel electrode main body 24A, 

along the Y-axis direction, and toward the TFT 23 side. The contact part 24B, from among these, 

is disposed overlapping the other end side of the drain electrode 23C, and together, these 

overlapping locations are connected through a pixel contact hole CH1, which is an opening formed 

in the first interlayer insulation film 36. Note that the gate wiring 26 has a range that is cut out 

which overlaps both the contact part 24B and the drain electrode 23C. This cutout is provided to 

lower a capacitance between the gate wiring 26 and the pixel electrode 24. In addition, the other 

end of the drain electrode 23C overlaps the gate wiring 26. This is provided so that a capacitance 

between the gate wiring 26 and the drain electrode 23C (that is, the pixel electrode 24) does not 

fluctuate even if the drain electrode 23C undergoes positional misalignment with respect to the 

gate wiring 26 when manufacturing the array board 21. The TFT 23 overlaps the gate electrode 

23A via the gate insulation film 33, which will be described later, and has a channel part 23D 

connected to the source electrode 23B and the drain electrode 23C. The channel part 23D overlaps 
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the gate electrode 23A and extends along the X-axis direction, with one end side thereof being 

connected to the source electrode 23B and the other end side thereof being connected to the drain 

electrode 23C, respectively. Furthermore, when the TFT 23 is turned to an ON state based on a 

scanning signal that is supplied to the gate electrode 23A, the image signal (signal, data signal) 

supplied to the source wiring 27 is supplied from the source electrode 23B to the drain electrode 

23C via the channel part 23D composed of a semiconductor film 34. As a result, the pixel electrode 

24 is charged by a potential based on the image signal. Note that the range at which the common 

electrode 25 overlaps the channel part 23D is cut out. This cutout is provided to suppress 

fluctuations in the amount of leakage current between the source electrode 23B and the drain 

electrode 23C which accompany fluctuations in the potential of the common electrode 25 (touch 

electrodes 30) when the TFT 23 is in an OFF state. 

[0021] 

Here, various films formed by being lamination to the inner surface side of the array board 

21 will be described with reference to FIG. 5. FIG. 5 is a cross-sectional view near the TFT 23 in 

the liquid crystal panel 11. As illustrated in FIG. 5, the array board 21 is formed by laminating in 

the following order, from the lower surface side (glass board side): a first metal film 32, the gate 

insulation film 33, the semiconductor film 34, a second metal film 35, a first interlayer insulation 

film 36, a first transparent electrode film 37, a third metal film 38, a second interlayer insulation 

film 39, and a second transparent electrode film 40. The first metal film 32, the second metal film 

35, and the third metal film 38 are made into a monolayer film composed of one type of metal 

material selected from among copper, titanium, aluminum, molybdenum, tungsten, and the like, 

or into a laminated film or alloy composed of different types of metal materials, and therefore 

possess conductivity and light-shielding properties. The first metal film 32 constitutes the gate 

wiring 26, the gate electrode 23A of the TFT 23, and the like. The second metal film 35 constitutes 

the source wiring 27, the source electrode 23B of the TFT 23, the drain electrode 23C, and the like. 

The third metal film 38 constitutes a touch wiring 31, the spare touch wiring 41 described below, 

and the like. The gate insulation film 33, the first interlayer insulation film 36, and the second 

interlayer insulation film 39 are each composed of an inorganic material such as silicon nitride 

(SiNx) or silicon dioxide (SiO2). The gate insulation film 33 keeps the first metal film 32 of the 

lower layer side as well as the semiconductor film 34 and the second metal film 35 of the upper 

layer side in an insulated state. The first interlayer insulation film 36 keeps the semiconductor film 

34 and the second metal film 35 of the lower layer side as well as the first transparent electrode 

film 37 and the third metal film 38 of the upper layer side in an insulated state. The second 

interlayer insulation film 39 keeps the first transparent electrode film 37 and the third metal film 

38 of the lower layer side and the second transparent electrode film 40 of the upper layer side in 

an insulated state. The semiconductor film 34 is composed of, for example, a thin film in which 

an oxide semiconductor, amorphous silicon, or the like is utilized as a material, and constitutes a 

channel part (semiconductor portion) 23D and the like connected to the source electrode 23B and 

the drain electrode 23C in the TFT 23. The first transparent electrode film 37 and the second 

transparent electrode film 40 are composed of a transparent electrode material (for example, ITO 

(indium tin oxide), IZO (indium zinc oxide), or the like). The first transparent electrode film 37 

constitutes a pixel electrode 24 and the like. The first transparent electrode film 37 and the third 

metal film 38 are both arranged on the upper layer side of the first interlayer insulation film 36, 

and are positioned in the same layer as each other. Therefore, it can be said that the pixel electrode 

24 composed of the first transparent electrode film 37, the touch wiring 31 composed of the third 

metal film 38, the spare touch wiring 41, and the like are arranged in the same layer as each other. 
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The second transparent electrode film 40 constitutes the common electrode 25 (touch electrodes 

30). Note that in the present embodiment, the touch wiring 31 and the spare touch wiring 41 are 

formed as monolayer structures composed of the third metal film 38, however, for example, these 

may be formed as laminated structures of the first transparent electrode film 37 and the third metal 

film 38. 

[0022] 

Next, the configuration of the touch wiring 31 in the display area AA will be mainly 

described with reference to FIG. 5, and with reference to FIG. 4 as appropriate. As illustrated in 

FIG. 5, the touch wiring 31 is composed of the third metal film 38, and is arranged so as to overlap 

the source wiring 27 composed of the second metal film 35 in a planar view via the first interlayer 

insulation film 36. That is, the touch wiring 31 is arranged in the same layer as the pixel electrode 

24 composed of the first transparent electrode film 37. The touch wiring 31 generally extends along 

the Y-axis direction in a form parallel to the source wiring 27 in the display area AA, and is 

adjacently disposed with a separation in the X-axis direction with respect to a large number of 

pixel electrodes 24 aligned along the Y-axis direction. The touch wiring 31 has a pad part 31A, 

which is connected to the touch electrodes 30 to be connected in the display area AA. The pad part 

31A partially protrudes along the X-axis direction from the side edge of the touch wiring 31, and 

is disposed overlapping the gate wiring 26 (see FIG. 4). The overlapping location of the pad part 

31A and the touch electrode 30 to be connected is connected through a touch wiring contact hole 

CH2 formed by an opening in the second interlayer insulation film 39. 

[0023] 

The present embodiment is provided with the spare touch wiring (wiring, spare position 

detection wiring) 41, which can be repaired when a disconnection arises in the touch wiring 31 

having a configuration such as that described above. As illustrated in FIG. 5, the spare touch wiring 

41 is composed of the same the third metal film 38 as the touch wiring 31, and is arranged so as to 

overlap the source wiring 27 composed of the second metal film 35 in a planar view via the first 

interlayer insulation film 36. That is, the spare touch wiring 41 is arranged in the same layer as the 

pixel electrode 24 composed of the first transparent electrode film 37 in addition to the touch 

wiring 31. The spare touch wiring 41 generally extends along the Y-axis direction in a form parallel 

to the source wiring 27 in the display area AA, and is adjacently disposed with a separation in the 

X-axis direction with respect to a large number of pixel electrodes 24 aligned along the Y-axis 

direction. Therefore, the spare touch wiring 41 is disposed with the pixel electrode 24 interposed 

between the touch wirings 31 in the X-axis direction. Here, the number of installations of the spare 

touch wiring 41 and the touch wiring 31 will be described using FIG. 6. FIG. 6 is a plan view 

illustrating a planar arrangement of the touch electrodes 30 and the touch wirings 31 in the display 

area AA of the array board 21. First, the number of source wirings 27 overlapping one touch 

electrode 30 to which the touch wiring 31 is connected is the value (66 wirings in the present 

embodiment) obtained by dividing the dimension of one side of the touch electrode 30 (4.1 mm in 

the present embodiment) by the array pitch (62 μm in the present embodiment) of the pixel parts 

PX in the X-axis direction. If the touch wirings 31 are disposed overlapping all of the source 

wirings 27, a surplus of the touch wirings 31 arises when touch wirings 31 are connected one at a 

time to a plurality (50 in the present embodiment) of touch electrodes 30 that are lined up forming 

a row along the Y-axis direction. In the present embodiment, as illustrated in FIG. 6, the number 

of surplus touch wirings 31 overlapping the touch electrodes 30 is 16, and the number of surplus 

touch wirings 31 interposed between adjacent touch electrodes 30 in the X-axis direction is 1. 

Therefore, in the present embodiment, a total of 17 surplus touch wirings 31 for a row of touch 
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electrodes 30 aligned along the Y-axis direction is set to a spare touch wiring 41 that can be used 

for disconnection repair. That is, the installed number of touch wirings 31 is less than the number 

of installed source wirings 27, and the difference thereof coincides with the number of installed 

spare touch wirings 41. The number of installed spare touch wirings 41 (17) that can be connected 

to the touch electrodes 30 that are lined up forming a row along the Y-axis direction is lower than 

the number (50) of the line of touch electrodes 30 forming the row. Note that in FIG. 6, the 

connection locations (touch wiring contact holes CH2) between the touch electrodes 30 and the 

touch wirings 31 are illustrated by black circles. In addition, in the present embodiment, the spare 

touch wirings 41, whose arrangement is that of interposition between the adjacent touch electrodes 

30 in the X-axis direction, are represented and illustrated in FIG. 2, FIG. 4, and the like, and in 

addition to this, there is a spare touch wiring 41 that is disposed overlapping the touch electrodes 

30. 

[0024] 

Next, a configuration for connecting the touch electrode 30 and the spare touch wiring 41 

in the display area AA of the array board 21 will mainly be described with reference to FIG. 7, and 

with reference to FIG. 4 as appropriate. FIG. 7 is a cross-sectional view of that near the first 

connectable part 42 that enables connection of the touch electrodes 30 and the spare touch wirings 

41. As illustrated in FIG. 7, the first connectable part 42 is composed of the same second metal 

film 35 as the source wiring 27, and is arranged so as to overlap one part of the touch electrodes 

30 composed of the second transparent electrode film 40 in a planar view via the first interlayer 

insulation film 36 and the second interlayer insulation film 39. The first connectable part 42 

composed of the second metal film 35 is arranged so as to overlap one part (one end side) of the 

spare touch wiring 41 composed of the third metal film 38 in a planar view via the first interlayer 

insulation film 36. Therefore, the first interlayer insulation film 36 is interposed between the first 

connectable part 42 and the one part of the spare touch wiring 41, and is also interposed between 

the source wiring 27 and the touch wirings 31, and the spare touch wirings 41. In this manner, the 

source wiring 27, the first connectable part 42, the touch electrodes 30, the touch wirings 31, and 

the spare touch wirings 41 are arranged in different layers from each other. The first connectable 

part 42 extends along the X-axis direction, and one end part thereof (the right side illustrated in 

FIG. 7) overlaps one part of the spare touch wiring 41 and is insulated by the first interlayer 

insulation film 36. In contrast, the other end part of the other side (the left side illustrated in FIG. 

7) of the first connectable part 42 is connected through a first spare touch wiring contact hole 

(contact hole) CH3 that overlaps the one part of the touch electrodes 30 and is formed as an opening 

in the first interlayer insulation film 36 and the second interlayer insulation film 39. 

[0025] 

Here, when a disconnection has arisen in the touch wiring 31, as illustrated in FIG. 7, the 

overlapping location–of the first connectable part 42 and the spare touch wirings 41, which are 

connected through the first spare touch wiring contact hole CH3 to the touch electrodes 30 to be 

connected of the touch wiring 31 in which the disconnection arose–is irradiated with a laser beam. 

Then, the insulated state resulting from the first interlayer insulation film 36 interposed by the 

overlapping location of the first connectable part 42 and the spare touch wirings 41 is destroyed, 

and a mutual short-circuiting of the overlapping location is caused. Note that in FIG. 7, the 

irradiation location of the laser beam is illustrated by an “x”. Thus, the touch electrode 30 to be 

connected of the disconnected touch wiring 31 has the spare touch wiring 41 electrically connected 

thereto via the first connectable part 42. In this manner, the process of irradiating a laser beam is 

only required once, and thus workability thereof is superior to that of performing two processes of 
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irradiating a laser beam when the first connectable part is insulated from both the one part of the 

touch electrode 30 and the one part of the spare touch wiring 41. Moreover, since the touch 

electrode 30 is connected to the first connectable part 42 through the first spare touch wiring 

contact hole CH3 instead of the spare touch wiring 41, the following effects can be obtained. That 

is, if the spare touch wiring 41 is connected to the first connectable part 42 instead of the touch 

electrode 30, the overlapping location of the touch electrode 30 and the first connectable part 42 

is irradiated with a laser beam. Therefore, the touch electrode 30 itself may be destroyed, pieces 

thereof may diffuse to the liquid crystal layer 22, and a secondary failure such as short-circuiting 

of another wiring or electrode may be caused to arise. On this point, in the present embodiment, 

the touch electrode 30 is connected to the first connectable part 42 instead of the spare touch wiring 

41, so situations in which the touch electrode 30 has a broken piece arise due to the process of 

irradiating the laser beam can be avoided. Thus, secondary failures do not readily arise in 

accompaniment with the performance of the process of irradiating a laser beam. Furthermore, an 

opening 30B is formed in a position amid the touch electrodes 30 at a location overlapping one of 

the end parts of the first connectable part 42 and the one part of the spare touch wiring 41. That is, 

the touch electrode 30 has the overlapping location of the one end part of the first connectable part 

42 and the one part of the spare touch wiring 41 patterned so as to not overlap. Thus, when the 

overlapping location of the one end part of the first connectable part 42 and the one part of the 

spare touch wiring 41 undergoes the process of being irradiated by a laser beam, situations in 

which the touch electrode 30 has a broken piece arise due to this process can be avoided. Thus, 

secondary failures arise even less readily in accompaniment with a process such as laser beam 

irradiation. 

[0026] 

As illustrated in FIGS. 4 and 7, the spare touch wiring 41 has the protruding portion 41A, 

which protrudes toward the side opposite the TFT 23 side that is to be connected of the source 

wiring 27 that overlaps that spare touch wiring 41. The protruding portion 41A protrudes from the 

spare touch wiring 41 to the side along the X-axis direction which intersects the extension direction 

thereof, and is arranged overlapping the one end part of the first connectable part 42 via the first 

interlayer insulation film 36. The protruding portion 41A is rectangular in a planar view and 

overlaps the one end part of the first connectable part 42 over substantially the entire width. 

Therefore, when connecting the first connectable part 42 and the spare touch wiring 41, performing 

the process of irradiating the overlapping location of the protruding portion 41A of the spare touch 

wiring 41 and the first connectable part 42 with a laser beam causes these to short-circuit. The 

protruding portion 41A protrudes from the spare touch wiring 41 toward the side opposite the TFT 

23 side to be connected to the source wiring 27, and thus, even when the process of irradiating the 

protruding portion 41A with a laser beam is performed, the effect of the process does not readily 

extend to the TFT 23. Thus, secondary failures do not readily arise in accompaniment with the 

process of irradiating a laser beam. 

[0027] 

As illustrated in FIGS. 4 and 7, a process position-indicating part 43, which indicates to a 

user a position at which the process of irradiating a laser beam is performed, is provided at a 

position adjacent to the protruding portion 41A of the spare touch wiring 41 described above. The 

process position-indicating part 43 is arranged on the side opposite the spare touch wiring 41 side 

with respect to the protruding portion 41A in the X-axis direction, and is disposed overlapping the 

first connectable part 42 in a planar view. The process position-indicating part 43 is composed of 

the same first metal film 32 as the gate wiring 26 and the gate electrode 23A, and is insulated by 
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the gate insulation film 33 interposed between the first connectable part 42 composed of the second 

metal film 35. That is, the process position-indicating part 43 is disposed overlapping the side 

opposite the spare touch wiring 41 side via the gate insulation film 33 in the Z-axis direction with 

respect to the first connectable part 42. The process position-indicating part 43 forms an arrow 

shape in a planar view, and a tip end part thereof is disposed near the protruding portion 41A of 

the spare touch wiring 41. In this manner, when performing the process of irradiating an 

overlapping location of the one end part of the first connectable part 42 and the protruding portion 

41A of the spare touch wiring 41 with a laser beam, the process can be accurately performed at the 

aforementioned overlapping location based on the process position-indicating part 43 arranged so 

as to be adjacent to the overlapping location. The process position-indicating part 43 is disposed 

overlapping the first connectable part 42 via the gate insulation film 33 on the side opposite the 

spare touch wiring 41 side, and thus a dedicated arrangement space is not required, and a reduction 

in the opening ratio is suppressed. Moreover, since the process position-indicating part 43 is 

composed of the first metal film 32, which is the lowest layer, the process position-indicating part 

43 is readily visible through the glass board of the array board 21 when a laser beam is irradiated, 

and visibility thereof is excellent. 

[0028] 

As illustrated in FIG. 4, the first connectable part 42 is arranged so as to be interposed 

between the TFT 23, which overlaps the gate wiring 26 and the first connectable part 42 in the Y-

axis direction, and a pixel electrode 24, and is arranged so as to be interposed between two of the 

source wiring 27, which interpose the pixel electrode 24 in the X-axis direction. Thus, arrangement 

of the first connectable part 42 which overlaps the pixel electrode 24 and the gate wiring 26 can 

be avoided, and situations in which the source wiring 27 in the same layer as the first connectable 

part 42 are short-circuited can be avoided. The first connectable part 42, configured as described 

above, is provided so as to be selectively adjacent to the spare touch wiring 41. In contrast, as 

illustrated in FIG. 2, a pseudo-first connectable part 44 composed of the same second metal film 

35 as the first connectable part 42 is provided at a position adjacent to the touch wiring 31. The 

pseudo-first connectable part 44 is planarly disposed such that the positional relationship of: the 

pixel electrode 24, the gate wiring 26, and the source wiring 27 in a planar view is substantially 

the same as the position relationship pertaining to the first connectable part 42. The pseudo-first 

connectable part 44, similarly to the first connectable part 42, is connected to the touch electrodes 

30 through a pseudo-spare touch wiring contact hole CH5, but is not connected to the touch wiring 

31. Thus, a parasitic capacitance pertaining to the pixel electrode 24 adjacent to the pseudo-first 

connectable part 44, as well as a parasitic capacitance pertaining to the pixel electrode 24 adjacent 

to the first connectable part 42 are equalized. This is therefore considered more suitable in terms 

of suppressing display quality deterioration. 

[0029] 

Next, a configuration for connecting the touch wiring 31 and the spare touch wiring 41 in 

the non-display area NAA of the array board 21 will mainly be described with reference to FIGS. 

8 and 9. FIG. 8 is a plan view near a mounting area of the driver 12 in the array board 21. FIG. 9 

is a cross-sectional view of a second connectable part 45 for connecting the touch wiring 31 and 

the spare touch wiring 41. As illustrated in FIG. 8, the touch wirings 31 and the spare touch wiring 

41 have connection, by a withdrawing portion (other end side) that is withdrawn from the display 

area AA and arranged in the non-display area NAA, enabled by the second connectable part 45. 

Note that in FIG. 8, the driver 12 and a seal part SE for sealing the liquid crystal layer 22 (see FIG. 

3) interposed between the pair of boards 20 and 21 are illustrated by a dash-dotted line. Prior to a 

BOE Ex. 1009, p. 56
BOE v. Paneltouch

IPR2025-01267



detailed description of the second connectable part 45, a detailed description will be given of the 

configuration of the touch wirings 31 and the spare touch wiring 41, which are to be connected to 

the second connectable part 45, in the non-display area NAA. The touch wirings 31 and the spare 

touch wiring 41 are withdrawn to the outside of the display area AA, beyond the seal part SE, to 

near the mounting area of the driver 12 by the CF board-non-overlapping portion 21A, all of which 

are composed of the third metal film 38, but the portion arranged near a touch wiring terminal part 

(signal input part) 46 described below undergoes a layer change through a contact hole to the first 

metal film 32 or the second metal film 35. Note that in FIG. 8, the first metal film 32 is illustrated 

by a thin solid line, the second metal film 35 is illustrated by a thick solid line, and the third metal 

film 38 is illustrated by a dashed line. The touch wiring 31 is connected to the touch wiring terminal 

part 46, wherein an end part in a withdrawing portion from the display area AA is provided in the 

mounting area of the driver 12. Note that the mounting area of the driver 12 is provided with a 

source wiring terminal part 47 connected by an end part of a withdrawing portion of the source 

wiring 27 withdrawn from the display area AA, as well as a flexible board connection terminal 

part 49 connected to a flexible board terminal part 48 provided in a mounting area of the flexible 

board 13. A plurality of the touch wiring terminal part 46 is disposed in a zigzag shape in a planar 

view. A touch inspection circuit unit (inspection circuit part) 50 is provided at a position opposite 

the display area AA side (touch electrode 30 side) with respect to the plurality of touch wiring 

terminal parts 46 in the Y-axis direction. The touch inspection circuit unit 50 is for inspecting for 

the presence of a defect such as a disconnection in the touch wiring 31 and the spare touch wiring 

41 used in disconnection repair. The touch wiring 31 has an extension part 51 that extends from 

the touch wiring terminal parts 46 to the touch inspection circuit unit 50, and is connected thereto. 

In the spare touch wiring 41, the withdrawing portion from the display area AA runs parallel to the 

withdrawing portion (including the extension part 51) of the touch wiring 31, and an end part 

thereof extends close to the touch inspection circuit unit 50. The extension part 51 and the 

withdrawing portion of the spare touch wiring 41 are both composed of the second metal film 35. 

In addition, a source inspection circuit part (signal wiring inspection circuit part) 52 for inspecting 

for the presence of a defect such as a disconnection related to the source wiring 27 is provided at 

a position opposite the display area AA side with respect to the source wiring terminal part 47 in 

the Y-axis direction. The source wiring terminal part 47 is connected to the source inspection 

circuit part 52. 

[0030] 

As illustrated in FIGS. 8 and 9, the second connectable part 45 is arranged between the 

touch wiring terminal part 46 and the touch inspection circuit unit 50 in the Y-axis direction and is 

arranged to overlap the extension part 51 of the touch wiring 31 and the withdrawing portion of 

the spare touch wiring 41, respectively. The second connectable part 45 is composed of the first 

metal film 32, and a gate insulation film 33 is interposed between the extension part 51 of the touch 

wiring 31 and the withdrawing portion of the spare touch wiring 41 to be overlapped. The second 

connectable part 45 is connected through a second spare touch wiring contact hole (contact hole) 

CH4 formed by an opening in the gate insulation film 33 with respect to a withdrawing portion of 

the spare touch wiring 41. Conversely, the second connectable part 45 is insulated from the 

extension part 51 of the touch wiring 31 by the gate insulation film 33. Therefore, when a 

disconnection has occurred in the touch wiring 31, a laser beam is irradiated to an overlapping 

location between the extension part 51 of the touch wiring 31 and the second connectable part 45 

where the disconnection has occurred. Then, an insulating state due to the gate insulation film 33, 

which is present at the overlapping locations between the extension part 51 of the touch wiring 31 
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and the second connectable part 45, is destroyed, and the overlapping locations are short-circuited. 

Note that in FIG. 9, the irradiation location of the laser beam is illustrated by an "X." The second 

connectable part 45 is connected to a withdrawing portion of the spare touch wiring 41 through 

the second spare touch wiring contact hole CH4 in advance. Thereby, the spare touch wiring 41 is 

electrically connected to the disconnected touch wiring 31 via the second connectable part 45. In 

this manner, the process of irradiating a laser beam is only required once, and thus workability is 

superior to performing two processes of irradiating a laser beam when the second connectable part 

is insulated from both the extension part 51 of the touch wiring 31 and the withdrawing portion of 

the spare touch wiring 41. Moreover, since the spare touch wiring 41 is connected to the second 

connectable part 45 through the second spare touch wiring contact hole CH4, and the touch wiring 

31 is insulated from the second connectable part 45 under normal circumstances (in a state where 

disconnection repair is not performed), the capacity generated between one touch wiring 31 and 

another touch wiring 31 may be kept low. 

[0031] 

As described above, when disconnection occurs in the touch wiring 31, as illustrated in 

FIG. 7, the touch electrodes 30 to be connected to the disconnected touch wiring 31 in the display 

area AA and the protruding portion 41A of the spare touch wiring 41 are connected by the first 

connectable part 42. On the other hand, as illustrated in FIG. 9, the extension part 51 of the touch 

wiring 31 disconnected in the non-display area NAA and the withdrawing portion of the spare 

touch wiring 41 are connected by the second connectable part 45. As a result, the touch signal 

inputted to the touch wiring terminal part 46 and the common signal for making the touch 

electrodes 30 a reference potential are transmitted from the extension part 51 of the touch wiring 

31 to the withdrawing portion of the spare touch wiring 41 via the second connectable part 45, and 

then supplied from the protruding portion 41A of the spare touch wiring 41 to the touch electrode 

30 via the first connectable part 42. 

[0032] 

As described above, the liquid crystal panel (position input device) 11 of the present 

embodiment is provided with: a touch electrode (position detection electrode) 30, 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 touch wiring (position 

detection wiring) 31, which has one end side connected to the touch electrode 30; a spare touch 

wiring (wiring) 41 that is parallel to the touch wiring 31; a first connectable part 42, which is 

arranged so as to overlap one part of the touch electrode 30 and the one end side of the spare touch 

wiring 41, respectively, and is insulated from at least one of the one part of the touch electrode 30 

and the one end side of the spare touch wiring 41 by at least one (insulation film) of a first interlayer 

insulation film 36 and a second interlayer insulation film 39; a touch wiring terminal part (signal 

input part) 46 connected to the other end side of the touch wiring 31; and a second connectable 

part 45, which is arranged so as to overlap the other end side of the touch wiring 31 and the other 

end side of the spare touch wiring 41, respectively, and is insulated from at least one of the other 

end side of the touch wiring 31 and the other end side of the spare touch wiring 41 by a gate 

insulation film (insulation film) 33. 

[0033] 

Thus, the touch wiring 31 has one end side connected to the touch electrode 30 and the 

other end side connected to the touch wiring terminal part 46, respectively, allowing for a signal 

input from the touch wiring terminal part 46 to be supplied to the touch electrode 30. The touch 

electrode 30 may detect the input position via the position input body through the formation of an 
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electrostatic capacitance between the electrode and the position input body performing the position 

input. Here, when a disconnection in the touch wiring 31 arises, a repair may be performed by 

using the spare touch wiring 41 that is parallel to the touch wiring 31. This spare touch wiring 41 

has one end side overlapping the first connectable part 42 and the other end side overlapping the 

second connectable part 45. The first connectable part 42, which overlaps the one end side of the 

spare touch wiring 41, overlaps the one part of the touch electrode 30, and is insulated from at least 

one of the one part of the touch electrode 30 and the one end side of the spare touch wiring 41 by 

at least one of the first interlayer insulation film 36 and the second interlayer insulation film 39. 

Therefore, by performing a process such as laser beam irradiation on a portion insulated by at least 

one of the first interlayer insulation film 36 and the second interlayer insulation film 39, the touch 

electrode 30 and the spare touch wiring 41 may be electrically connected by the first connectable 

part 42. The second connectable part 45, which overlaps the other end side of the spare touch 

wiring 41, overlaps the other end side of the touch wiring 31, and is insulated from at least one of 

the other end side of the touch wiring 31 and the other end side of the spare touch wiring 41 by the 

gate insulation film 33. Therefore, by performing a process such as laser beam irradiation on a 

portion insulated by the gate insulation film 33, the touch wiring 31 and the spare touch wiring 41 

may be electrically connected by the second connectable part 45. As such, a signal input to the 

touch wiring terminal part 46 is transmitted from the other end side of the touch wiring 31 to the 

other end side of the spare touch wiring 41 via the second connectable part 45, then the signal is 

supplied from the one end side of the spare touch wiring 41, via the first connectable part 42, to 

the touch electrode 30. 

[0034] 

Here, when the one end side of the spare touch wiring 41 is connected to an electrical 

element other than the touch electrode 30, as is performed conventionally, it is necessary to 

perform a process of electrically separating the one end side of the spare touch wiring 41 from the 

electrical element, then to perform a process of connecting the one end side of the spare touch 

wiring 41 to the touch electrode 30. 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 spare touch wiring 41, with the locations at which the process 

is performed being dispersed, so the possibility of a secondary defect arising in accompaniment 

with the process may be reduced. In addition, compared to the following supposed case, wherein 

the one end side of the spare touch wiring 41 is connected to the one part of the touch electrode 30 

in advance and the other end side is connected to the touch wiring terminal part 46 in advance, and 

the same signal as that in the touch wiring 31 is supplied to the touch electrode 30 for redundancy, 

the other end side of the spare touch wiring 41 does not necessarily need to be connected to the 

touch wiring terminal part 46. Therefore, the space for arrangement near the touch wiring terminal 

part 46 may be curtailed, being suitable for a narrow frame and high precision. 

[0035] 

Furthermore, although the first connectable part 42 is connected through the first spare 

touch wiring contact hole (contact hole) CH3 formed by an opening in the first interlayer insulation 

film 36 and the second interlayer insulation film 39 with respect to the one part of the touch 

electrode 30, the first connectable part 42 is insulated from the one end side of the spare touch 

wiring 41 by the first interlayer insulation film 36. In this manner, the number of times a process 

such as laser beam irradiation is performed is reduced compared to when the first connectable part 

42 is insulated from both the one part of the touch electrode 30 and the one end side of the spare 
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touch wiring 41 via at least one of the first interlayer insulation film 36 and the second interlayer 

insulation film 39. Thus, workability is excellent. Moreover, since the touch electrode 30, not the 

spare touch wiring 41, is connected to the first connectable part 42 through the first spare touch 

wiring contact hole CH3, the effect of a process such as laser beam irradiation is difficult to extend 

to the touch electrode 30. Thus, it is less likely that secondary failure arises in association with a 

process such as laser beam irradiation. 

[0036] 

Furthermore, the touch electrode 30 is arranged in a different layer than the touch wiring 

31 and the spare touch wiring 41 so that at least one of the first interlayer insulation film 36 and 

the second interlayer insulation film 39 is present between the touch wiring 31 and the spare touch 

wiring 41, respectively, and an opening 30B is formed at a position overlapping an overlapping 

location of the first connectable part 42 and the one end side of the spare touch wiring 41. In this 

manner, even when a process such as laser beam irradiation is performed on an overlapping 

location between the first connectable part 42 and the one end side of the spare touch wiring 41, 

the effect of the process is difficult to extend to the touch electrode 30. Thus, secondary failures 

arise even less readily in accompaniment with a process such as laser beam irradiation. 

[0037] 

Furthermore, although the second connectable part 45 is connected through a second spare 

touch wiring contact hole (contact hole) CH4 formed by an opening in the gate insulation film 33 

with respect to the other end side of the spare touch wiring 41, the second connectable part 45 is 

insulated from the other end side of the touch wiring 31 by the gate insulation film 33. In this 

manner, the number of times a process such as laser beam irradiation is performed is reduced 

compared to when the second connectable part 45 is insulated from both the other end side of the 

touch wiring 31 and the other end side of the spare touch wiring 41 via the gate insulation film 33. 

Thus, workability is excellent. Moreover, since the spare touch wiring 41 is connected to the 

second connectable part 45 through the second spare touch wiring contact hole CH4, and the touch 

wiring 31 is insulated from the second connectable part 45 under normal circumstances, the 

capacity generated between one touch wiring 31 and another touch wiring 31 may be kept low. 

[0038] 

Furthermore, the pixel electrode 24, and the common electrode 25, wherein at least one 

part is arranged so as to overlap the second interlayer insulation film (insulating film) 39 on the 

pixel electrode 24 are provided, the touch electrode 30 divides the common electrode 25, the touch 

wiring terminal part 46 multiplexes and inputs a position detection signal and a common signal for 

making the touch electrode 30 a reference potential to the touch electrode 30 via the touch wiring 

31, and the touch wiring 31 and the spare touch wiring 41 are arranged so as to interpose the pixel 

electrode 24. In this manner, the touch electrode 30, which divides the common electrode 25, is a 

reference potential when the common signal is supplied from the touch wiring terminal part 46 via 

the touch wiring 31, and thus a potential difference based on a voltage of the pixel electrode 24 

may occur between the pixel electrodes 24 overlapped via the second interlayer insulation film 39. 

This potential difference may be used to display an image. Conversely, the touch electrode 30 may 

detect an input position by the position input body when the position detection signal is supplied 

from the touch wiring terminal part 46 via the touch wiring 31. In this way, the position detection 

function and the image display function may be exhibited. Furthermore, the touch wiring 31 and 

the spare touch wiring 41 are arranged so as to interpose the pixel electrode 24, and are therefore 

suitable for adopting an arrangement that extends in parallel with each other. 

[0039] 
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Furthermore, a plurality of source wiring (signal wiring) 27 is provided that is arranged to 

supply a signal to the pixel electrodes 24 and to interpose the pixel electrodes 24, and the touch 

wiring 31 and the spare touch wiring 41 are arranged on the same layer as each other so as to 

overlap the plurality of source wiring 27 via respective first interlayer insulation films (insulation 

films) 36. In this manner, an arrangement space of the source wiring 27, the touch wiring 31, and 

the spare touch wiring 41 may be reduced compared to when the plurality of source wiring 27, the 

touch wiring 31, and the spare touch wiring 41 are arranged in the same layer. Thus, an opening 

ratio may be increased, which is suitable for achieving high resolution. 

[0040] 

Furthermore, the first connectable part 42 is arranged in the same layer as the source wiring 

27. In this manner, the first interlayer insulation film 36 present between the first connectable part 

42 and the one end side of the spare touch wiring 41 is the same as the first interlayer insulation 

film 36 present between the source wiring 27 and touch wiring 31 and the spare touch wiring 41. 

This is suitable for achieving lower manufacturing costs compared to when the first connectable 

part 42 is arranged on a separate layer from the source wiring 27. 

[0041] 

Furthermore, a process position-indicating part 43 is provided arranged adjacent to an 

overlapping location where the first connectable part 42 and at least one of one part of the touch 

electrode 30 and the one end side of the spare touch wiring 41 overlap via at least one of the first 

interlayer insulation film 36 and the second interlayer insulation film 39, and is arranged 

overlapping the first connectable part 42 via the gate insulation film (insulation film) 33 on the 

opposite side of the spare touch wiring 41 side. In this manner, when a process such as laser beam 

irradiation is performed on an overlapping location of the first connectable part 42 and at least one 

of one part of the touch electrode 30 and the one end side of the spare touch wiring 41, the process 

may be accurately performed on the overlapping location based on the process position-indicating 

part 43 arranged adjacent to the overlapping location. The process position-indicating part 43 is 

arranged overlapping the first connectable part 42 via the gate insulation film 33 on the opposite 

side of the spare touch wiring 41 side, and thus a dedicated arrangement space is not required, and 

a decrease in the opening ratio is suppressed, and visibility when performing the process is 

excellent. 

[0042] 

Furthermore, a TFT (switching element) 23 connected to the pixel electrodes 24 and the 

source wiring 27, and a gate wiring (scanning wiring) 26 for supplying a scanning signal for 

driving the TFT 23 are provided, wherein a plurality of the pixel electrode 24 is arranged side by 

side so as to interpose the gate wiring 26, and the first connectable part 42 is arranged so as to be 

interposed between the gate wiring 26 and the pixel electrode 24, and between the two source 

wirings 27 interposing the pixel electrode 24. In this manner, when the TFT 23 is driven based on 

a scanning signal supplied from the gate wiring 26, the pixel electrode 24 is charged to a potential 

based on a signal supplied from the source wiring 27. The first connectable part 42 arranged in the 

same layer as the source wiring 27 is arranged so as to be interposed between the gate wiring 26 

and the pixel electrode 24, and also between the two source wirings 27 interposing the pixel 

electrode 24, and thus an arrangement overlapping the pixel electrode 24 and the gate wiring 26 is 

avoided, and a short circuit with the source wiring 27 is avoided. 

[0043] 

Furthermore, the TFT 23 is biased to be adjacent to one side relative to the source wiring 

27 to be connected, and the spare touch wiring 41 has a protruding portion 41A that protrudes 
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toward an opposite side of the TFT 23 side to be connected to the source wiring 27 on which it is 

overlapped, and that overlaps the first connectable part 42 and is insulated from the first 

connectable part 42 by the first interlayer insulation film (insulating film) 36. In this manner, when 

connecting the first connectable part 42 and the spare touch wiring 41, performing a process such 

as laser beam irradiation on an overlapping location of the protruding portion 41A of the spare 

touch wiring 41 and the first connectable part 42 causes them to short circuit. The protruding 

portion 41A protrudes from the spare touch wiring 41 toward the opposite side of the TFT 23 side 

to be connected to the source wiring 27, and thus even when a process such as laser beam 

irradiation is performed on the protruding portions 41A, the effect of the process is less likely to 

extend to the TFT 23. Thus, it is less likely that secondary failure arises in association with a 

process such as laser beam irradiation. 

[0044] 

Furthermore, a touch inspection circuit unit 50 is provided arranged opposite the touch 

electrode 30 side with respect to the touch wiring terminal part 46, and the other end side of the 

touch wiring 31 has an extension part 51 that extends from the touch wiring terminal part 46 to the 

touch inspection circuit unit 50 side and is connected to the touch inspection circuit unit 50, 

whereas the other end side of the spare touch wiring 41 is arranged further on the touch inspection 

circuit unit 50 side than the touch wiring terminal part 46, and the second connectable part 45 is 

arranged between the touch wiring terminal part 46 and the touch inspection circuit unit 50 and is 

arranged to overlap the other end sides of the extension unit 51 and the spare touch wiring 41, 

respectively. In this manner, it is possible to inspect whether a defect such as disconnection has 

occurred in the touch wiring 31 by the touch inspection circuit unit 50. Since the touch inspection 

circuit unit 50 is arranged on the opposite side of the touch electrode 30 side with respect to the 

touch wiring terminal part 46, narrowing of the border is less likely to be hindered due to the 

arrangement space of the touch inspection circuit unit 50. The second connectable part 45, arranged 

between the touch wiring terminal part 46 and the touch inspection circuit unit 50 arranged on the 

opposite side of the touch electrode 30 side with respect to the touch wiring terminal part 46, makes 

it possible to connect the extension part 51 of the touch wiring 31 extending from the touch wiring 

terminal part 46 to the touch inspection circuit unit 50 side, and the other end side of the spare 

touch wiring 41 arranged further on the touch inspection circuit unit 50 side than the touch wiring 

terminal part 46. 

[0045] 

<Embodiment 2> 

Embodiment 2 of the present invention will be described by FIG. 10 or FIG. 11. In this 

embodiment 2, a modified configuration of a spare touch wiring 141 and the like is illustrated. 

Note that duplicate descriptions of the same structure, actions, and effects as in embodiment 1 

above are omitted. 

[0046] 

As illustrated in FIG. 10, a touch electrode 130 according to the present embodiment 

includes one to which a plurality of touch wirings 131 are connected. Specifically included in a 

plurality of touch electrodes 130 that line up to form a row along the Y-axis direction are those 

having a relatively short distance from the driver that is not illustrated and having a relatively small 

number of connections to the touch wiring 131, and those having a relatively long distance from 

the driver and having a relatively large number of connections to the touch wiring 131. In FIG. 10, 

three touch wirings 131 are connected to a touch electrode 130 having a long distance from the 

driver. Here, it is a concern that the touch electrode 130 having a long distance from the driver has 
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a longer wiring length of the touch wiring 131 than the touch electrode 130 having a short distance 

from the driver, and thus the touch signal transmitted to the touch electrode 130 is blunted. In this 

regard, as described above, by connecting a relatively large number of touch wirings 131 to the 

touch electrode 130 having a long distance from the driver, it is difficult for the touch signal 

transmitted to the touch electrode 130 to be blunted, resulting in favorable touch sensitivity. In the 

present embodiment, the difference between the number of installed touch wirings 131 and the 

number of installed source wirings 127 is smaller than that of embodiment 1 described above, and 

accordingly, the resultant number of installed spare touch wirings 141 is smaller than that of 

embodiment 1. 

[0047] 

In contrast, as illustrated in FIG. 11, the spare touch wiring 141 arranged between two rows 

of touch electrodes 130 that are adjacent in the X-axis direction may be connected to any of the 

adjacent touch electrodes 130 via a first connectable part 142. Specifically, a protruding portion 

141A of the spare touch wiring 141 of the above arrangement includes a first protruding portion 

(first overlapping portion) 53 protruding toward one side (for example, the left side illustrated in 

FIG. 11) in the X-axis direction, and a second protruding portion (second overlapping portion) 54 

protruding toward the other side (for example, the right side illustrated in FIG. 11) in the X-axis 

direction. The first protruding portion 53 overlaps on the first connectable part 142 to which the 

touch electrode 130 adjacent on one side in the X-axis direction with respect to the spare touch 

wiring 141 is connected. The second protruding portion 54 overlaps the first connectable part 142 

to which a touch electrode 130 adjacent to the other side in the X-axis direction with respect to the 

spare touch wiring 141 is connected. Note that the spare touch wiring 141 having the first 

protruding portion 53 and the second protruding portion 54 is arranged to overlap a partition 

opening 125B of a common electrode 125. According to such a configuration, even when a 

disconnection occurs in any of the touch wirings 131 connected to the two rows of touch electrodes 

130 interposing the spare touch wiring 141, disconnection repair may be performed using one 

spare touch wiring 141. That is, even when a disconnection occurs in any of the touch wirings 131 

described above, by connecting the first protruding portion 53 or the second protruding portion 54 

of the spare touch wiring 141 to one first connectable part 142 or the other first connectable part 

142 adjacent to the spare touch wiring 141, it becomes possible to supply a touch signal to the 

touch electrode 130 to be connected to the disconnected touch wiring 131. In this manner, it is not 

necessary to install the spare touch wiring 141 individually for each row of touch electrodes 130, 

and thus it is particularly suitable when the number of spare touch wirings 141 installed is less 

than that of embodiment 1 as in the present embodiment. 

[0048] 

As described above, according to the present embodiment, a plurality of the touch 

electrodes 130 and the first connectable part 142 are arranged side by side so as to interpose a 

spare touch wiring 141 therebetween, and the spare touch wiring 141 has, on the one end side, the 

first protruding portion (first overlapping portion) 53 overlapping the one adjacent first 

connectable part 142 and the second protruding portion (second overlapping portion) 54 

overlapped on the other adjacent first connectable part 142. In this manner, even when a 

disconnection occurs in any of the touch wirings 131 connected to the two touch electrodes 130 

interposing the spare touch wiring 141, by connecting the first protruding portion 53 or the second 

protruding portion 54 of the one end side of the spare touch wiring 141 to the one first connectable 

part 142 or the other first connectable part 142 adjacent to the spare touch wiring 141, it becomes 

possible to supply a signal to the touch electrode 130 to be connected to the disconnected touch 
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wiring 131. In this manner, it is not necessary to install the spare touch wiring 141 individually for 

each row of touch electrodes 130, and thus it is suitable for reducing the number of spare touch 

wirings 141 installed. 

[0049] 

<Embodiment 3> 

Embodiment 3 of the present invention will be described by FIG. 12 or FIG. 13. In this 

embodiment 3, the arrangement of a second connectable part 245 and a touch inspection circuit 

unit 250, and the like from embodiment 1 described above are changed. Note that duplicate 

descriptions of the same structure, actions, and effects as in embodiment 1 above are omitted. 

[0050] 

As illustrated in FIG. 12, the touch inspection circuit unit 250 according to the present 

embodiment is arranged on the display area AA (touch electrode) side with respect to the touch 

wiring terminal part 246 in the Y-axis direction. Specifically, the touch inspection circuit unit 250 

is arranged at a position overlapping a seal part SE, and has a higher degree of freedom of 

arrangement than the configuration described in embodiment 1 above. A touch wiring 231 and a 

spare touch wiring 241 are routed such that a withdrawing portion (other end side) withdrawn from 

the display area AA passes through the touch inspection circuit unit 250 before heading to the 

touch wiring terminal part 246. Therefore, it is possible to inspect whether a defect such as 

disconnection has occurred in the spare touch wiring 241 by using the touch inspection circuit unit 

250 on the touch wiring 231 and disconnection repair. Furthermore, the touch wiring 231 does not 

have an extension part 51 (see FIG. 8) as described in embodiment 1 above. A spare touch wiring 

terminal part (second signal input part) 55 to which a withdrawing portion of the spare touch wiring 

241 is connected is provided near the touch wiring terminal part 246 in the mounting area of a 

driver 212. The spare touch wiring terminal part 55 is arranged side by side in a zigzag manner 

together with the plurality of the touch wiring terminal parts 246. The spare touch wiring terminal 

part 55 is composed of a first metal film 232, similar to the touch wiring terminal part 246, and a 

common signal output from the driver 212 may be supplied (input) to the spare touch wiring 241. 

Here, as described in embodiment 1 above, the spare touch wiring 241 includes wiring which is 

arranged between adjacent touch electrodes (not illustrated in the present embodiment) in the X-

axis direction and does not overlap the touch electrode. Furthermore, a spare touch wiring overlap 

opening (slit) overlapping the spare touch wiring 241 is formed on the touch electrode overlapping 

the spare touch wiring 241. When the spare touch wiring 241 is in a floating state without a signal 

being supplied, the electric field generated between the common electrode, which is a touch 

electrode, and the pixel electrode (not illustrated in the present embodiment) may be locally 

unstable in the portion between adjacent touch electrodes in the X-axis direction or near the spare 

touch wiring overlap opening. In this respect, the same common signal as supplied to the common 

electrode is supplied from the spare touch wiring terminal part 55 to the spare touch wiring 241, 

and thus it is possible to make a situation less likely to occur in which the electric field generated 

between the common electrode and the pixel electrode is locally unstable in the portion between 

adjacent touch electrodes in the X-axis direction or near the spare touch wiring overlap opening. 

Note that among the withdrawing portions of the touch wiring 231 and the spare touch wiring 241, 

the portions connected to the touch wiring terminal part 246 and the spare touch wiring terminal 

part 55 are both composed of the first metal film 232. 

[0051] 

As illustrated in FIG. 12, the spare touch wiring 241 has a turned-back portion 56 in which 

the withdrawing portion from the display area AA is turned back to the opposite side of the display 
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area AA (touch electrode) side in the Y-axis direction with respect to the spare touch wiring 

terminal part 55. Specifically, the turned-back portion 56 is composed of the first metal film 232, 

and is arranged to protrude to the opposite side of the display area side with respect to an array 

group of touch wiring terminal parts 246 and spare touch wiring terminal parts 55. That is, the 

turned-back portion 56 is arranged utilizing an empty space generated by the arrangement of the 

touch inspection circuit unit 250 outside the mounting area of the driver 212. As described above, 

a common signal is constantly supplied from the spare touch wiring terminal part 55 to the spare 

touch wiring 241, and thus, when the spare touch wiring 241 is used for disconnection repair of 

the touch wiring 231, it is necessary to disable the supply of the common signal to the spare touch 

wiring 241. In this case, the turned-back portion 56 may be easily cut such as by irradiating a laser 

beam on the turned-back portion 56 arranged in an empty space protruding from the array group 

of touch wiring terminal parts 246 and spare touch wiring terminal parts 55. Due to this, it is 

impossible to supply the common signal to the spare touch wiring 241, and thus, when the second 

connectable part 245 is connected to the spare touch wiring 241, it is possible to supply the touch 

signal from the spare touch wiring terminal part 55 to the spare touch wiring 241. 

[0052]  

As illustrated in FIG. 12, the second connectable part 245 is arranged between the touch 

wiring terminal part 246 and the touch inspection circuit unit 250. Specifically, as illustrated in 

FIG. 13, the second connectable part 245 is composed of the second metal film 235, and a gate 

insulation film 233 is present between the touch wiring 231 and the withdrawing portion of the 

spare touch wiring 241 to be overlapped. The second connectable part 245 is connected to the 

spare touch wiring 241 through the second spare touch wiring contact hole CH4 formed by an 

opening in the gate insulation film 233. To connect the second connectable part 245 to the touch 

wiring 231, a laser beam is irradiated on the overlapping location of the touch wiring 231 and the 

second connectable part 245. Then, an insulating state due to the gate insulation film 233, which 

is present at the overlapping locations between the touch wiring 231 and the second connectable 

part 245, is destroyed, and the overlapping locations are short-circuited. Note that in FIG. 13, the 

irradiation location of the laser beam is illustrated by an “x”. 

[0053]  

As described above, according to the present embodiment, a spare touch wiring terminal 

part (second signal input part) 55 is provided that is connected to the other end side of the spare 

touch wiring 241 and supplies a common signal to the spare touch wiring 241. When the spare 

touch wiring 241 is in a floating state without a signal being supplied to it, for example, when the 

spare touch wiring 241 is arranged between adjacent touch electrodes in a configuration in which 

a plurality of touch electrodes are lined up, and the spare touch wiring 241 does not overlap the 

touch electrodes, or when a slit that overlaps a touch electrode but overlaps the spare touch wiring 

241 on one part of the touch electrodes is formed, the electric field generated between the common 

electrodes that are touch electrodes and the pixel electrodes may be locally unstable. In this respect, 

the same common signal as supplied to the common electrode is supplied from the spare touch 

wiring terminal part 55 to the spare touch wiring 241, and thus it is possible to make a situation 

less likely to occur in which the electric field generated between the common electrode and the 

pixel electrode is locally unstable. 

[0054] 

Furthermore, the touch inspection circuit unit 250 is provided arranged on the touch 

electrode side with respect to the touch wiring terminal part 246, and the other end side of the 

touch wiring 231 is connected to the touch wiring terminal part 246 via the touch inspection circuit 
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unit 250, whereas the other end side of the spare touch wiring 241 extends to the touch wiring 

terminal part 246 via the touch inspection circuit unit 250, and the second connectable part 245 is 

arranged between the touch wiring terminal part 246 and the touch inspection circuit unit 250. In 

this manner, it is possible to inspect whether a defect such as disconnection has occurred in the 

spare touch wiring 241 by using the touch inspection circuit unit 250 on the touch wiring 231 and 

disconnection repair. Since the touch inspection circuit unit 250 is arranged on the touch electrode 

side with respect to the touch wiring terminal part 246, the degree of freedom of arrangement is 

higher than when the touch inspection circuit unit 250 is arranged on the opposite side of the touch 

electrode side with respect to the touch wiring terminal part 246. The second connectable part 245 

arranged between the touch wiring terminal part 246 and the touch inspection circuit unit 250 

arranged on the touch electrode side with respect to the touch wiring terminal part 246 makes it 

possible to connect the other end side of the touch wiring 231 and the other end side of the spare 

touch wiring 241. 

[0055] 

Furthermore, the spare touch wiring terminal part 55 that is connected to the other end side 

of the spare touch wiring 241 and supplies a signal, and the other end side of the spare touch wiring 

241 has a turned-back portion 56 that is turned back to the opposite side of the touch electrode side 

with respect to the spare touch wiring terminal part 55. In this manner, a signal may be supplied 

from the spare touch wiring terminal part 55 to the spare touch wiring 241. When one end side of 

the spare touch wiring 241 is connected to the touch electrode by the first connectable part and the 

other end side of the spare touch wiring 241 is connected to the other end side of the touch wiring 

231 by the second connectable part 245, a signal cannot be supplied from the spare touch wiring 

terminal part 55 to the spare touch wiring 241 by cutting the turned-back portion 56, which has the 

other end side of the spare touch wiring 241 and is turned back to the opposite side of the touch 

electrode side relative to the spare touch wiring terminal part 55. Thus, the signal from the touch 

wiring terminal part 246 may be supplied to the touch electrode via each connectable part 245 and 

the spare touch wiring 241. 

[0056] 

<Other Embodiments> 

The present invention is not limited to the embodiments described above and by the 

foregoing and the drawings, and for example, the following embodiments are also included in the 

technical scope of the present invention. 

(1) In addition to each embodiment described above, it is also possible to connect one spare touch 

wiring to one touch electrode by a plurality of first connectable parts. In this manner, connection 

resistance may be reduced and the probability of successful repair may be improved. 

(2) In each of the embodiments described above, a configuration wherein the touch electrode is 

connected in advance to the first connectable part and the spare touch wiring is insulated is 

illustrated, but it is also possible to adopt a configuration wherein the spare touch wiring is 

connected in advance to the first connectable part and the touch electrode is insulated. Furthermore, 

it is also possible to adopt a configuration in which both the touch electrode and the spare touch 

wiring are insulated from the first connectable part, in which case, a process of irradiating a laser 

beam on one first connectable part is performed twice. 

(3) In each of the embodiments described above, a configuration wherein the spare touch wiring 

is connected in advance to the second connectable part and the touch wiring is insulated is 

illustrated, but it is also possible to adopt a configuration wherein the touch wiring is connected in 

advance to the second connectable part and the spare touch wiring is insulated. Furthermore, it is 
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also possible to adopt a configuration in which both the touch wiring and the spare touch wiring 

are insulated from the second connectable part, in which case, a process of irradiating a laser beam 

on one second connectable part is performed twice. 

(4) In each of the embodiments described above, a configuration in which one touch wiring is 

connected to one touch electrode is illustrated, but a plurality of touch wirings may be connected 

to one touch electrode. In this case, when any of the plurality of touch wirings connected to one 

touch electrode is disconnected, repair using the spare touch wiring is performed. In other words, 

the probability of repair being performed is reduced, which gives an advantage in terms of 

manufacturing costs. 

(5) In each of the embodiments described above, a case wherein the first connectable part is 

composed of the second metal film is illustrated, but it is also possible to configure the first 

connectable part by the first metal film. 

(6) In each of the embodiments described above, a case wherein the second connectable part is 

composed of the first metal film or the second metal film is illustrated, but it is also possible to 

configure the second connectable part by the third metal film. 

(7) In addition to each embodiment described above, the specific planar arrangement, number of 

installations, and the like of the first connectable part and the second connectable part may be 

changed as appropriate. 

(8) In each of the embodiments described above, the source wiring and the touch wiring are 

arranged on different layers and are arranged so as to overlap each other, but the configuration may 

be such that the source wiring and the touch wiring are arranged on the same layer and are arranged 

so as to not overlap each other (for example, arranged in a line so as to be spaced apart in the X-

axis direction, or the like). In this case, the first connectable part is configured by, for example, the 

first metal film. 

(9) In each of the embodiments described above, a configuration wherein the touch wiring and the 

touch electrode are arranged in different layers is illustrated, but the configuration may be such 

that the touch wiring and the touch electrode are arranged in the same layer. In this case, a slit may 

be inserted between a touch electrode not to be connected and the touch wiring to separate them. 

(10) In each of the embodiments described above, the process position-indicating part has an arrow 

shape, but shapes other than this may be used, for example, a preset number of a touch electrode 

or the like. This configuration is suitable when there is room for installation of the process position-

indicating part, such as when the size of the pixel unit is large. 

(11) In each embodiment described above, a case wherein the process position-indicating part is 

composed of the first metal film is illustrated, but the process position-indicating part may be 

composed of the second metal film or the third metal film. Even in this case, it is preferable from 

the perspective of reducing arrangement space to arrange the first connectable part in a layer 

different from the process position-indicating part and to overlap them on each other, but this is 

not necessarily the case. 

(12) In each of the above embodiments, a case is illustrated wherein the pixel electrode is 

composed of the first transparent electrode film and the common electrode and the touch electrode 

are composed of the second transparent electrode film, but it is also possible to configure such that 

the pixel electrode is composed of the second transparent electrode film and the common electrode 

and the touch electrode are composed of the first transparent electrode film. 

(13) In addition to each embodiment described above, the specific screen size, resolution, and the 

like of the liquid crystal panel may be changed as appropriate. 
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(14) In addition to each embodiment described above, the specific array pitch of the pixel portion 

in the liquid crystal panel may be changed as appropriate. 

(15) In each of the embodiments described above, a case wherein four drivers are mounted on the 

array board is illustrated, but the number of drivers mounted on the array board may be changed 

as appropriate. 

(16) In each of the embodiments described above, a case is illustrated wherein a gate circuit unit 

is provided on the array board, but the gate circuit unit may be omitted and a gate driver having a 

function similar to that of the gate circuit unit may be mounted on the array board. Furthermore, it 

is also possible to provide the gate circuit unit only on a side portion of the array board on one side. 

(17) In each of the embodiments described above, a case is illustrated wherein a source inspection 

circuit unit or a touch inspection circuit unit is provided on the array board, but it is also possible 

to omit either or both of these respective inspection circuit units. Furthermore, the arrangement, 

number of installations of each inspection circuit unit, and the like may also be changed as 

appropriate. 

(18) In addition to each embodiment described above, the specific planar shape of the pixel overlap 

opening provided on the common electrode may be changed as appropriate. The planar shape of 

the pixel overlap opening may also be, for example, a V shape, a straight line, or the like. 

Furthermore, the specific number installed, array pitch, and the like of the pixel overlap opening 

may also be changed as appropriate. 

(19) In each of the embodiments described above, a case wherein the TFT is arranged in a plane 

in a zigzag manner on the array board is illustrated, but the TFT may be arranged in a plane in a 

matrix. 

(20) In each of the embodiments described above, a case is illustrated wherein the light-shielding 

unit is provided on the CF board side, but the light shielding unit may be provided on the array 

board side. 

(21) In addition to each embodiment described above, the semiconductor film constituting the 

channel portion of the TFT may be polysilicon. In this case, it is preferable that the TFT be a 

bottom gate type or be a top gate type provided with a light-shielding film on the lower layer of 

the channel portion (the side where the backlight device is installed). 

(22) In each of the embodiments described above, a case is illustrated wherein the touch panel 

pattern is of a self-capacitive form, but the touch panel pattern may be of a mutual capacitive form. 

(23) In each of the embodiments described above, a translucent liquid crystal panel is illustrated, 

but the present invention may also be applied to a reflective liquid crystal panel or a semi-

translucent liquid crystal panel. 

(24) In each of the embodiments described above, a case is illustrated wherein the planar shape of 

the liquid crystal display device (liquid crystal panel or backlight device) is a horizontal rectangle, 

but the planar shape of the liquid crystal display device may be a vertical rectangle, a square, a 

circle, a semicircle, oblong, elliptical, a trapezoid, or the like. 

(25) The terms “one end side” and “other end side” described in each of the embodiments described 

above do not necessarily refer to a tip end part of the wiring, and may be a location closer to the 

center than the tip end part. "One end side" refers to a display area side, and "other end side" refers 

to a non-display area side relatively close to the signal input side relative to "one end side." 

[Description of Reference Numerals] 

[0057] 

11 ... Liquid crystal panel (position input device), 23 ... TFT (switching element), 24 ... 

pixel electrode, 25, 125 ... common electrode, 26 ... gate wiring (scanning wiring), 27 ... source 
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wiring (signal wiring), 30, 130 ... touch electrode (position detection electrode), 30B ... opening, 

31, 131, 231 ... touch wiring (position detection wiring), 33, 233 ... gate insulation film (insulating 

film), 36 ... first interlayer insulation film (insulation film), 39 ... second interlayer insulation film 

(insulation film), 41, 141, 241 ... spare touch wiring (wiring), 41A, 141A ... protruding portion, 42, 

142 ... first connectable part, 43 ... process position-indicating part, 45, 245 ... second connectable 

part, 46, 246 ... touch wiring terminal part (signal input part), 50, 250 ... touch inspection circuit 

unit (inspection circuit unit), 51 ... extending portion, 53 ... first protruding portion (first overlap 

portion), 54 ... second protruding portion (second overlap portion), 55 ... spare touch wiring 

terminal part (second signal input part), 56 ... turned-back portion, CH3 ... contact hole for first 

spare touch wiring (contact hole), CH4 ... contact hole for second spare touch wiring (contact hole) 
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[Document Name] Scope of Patent Claims 

[Claim 1] 

A position input device comprising:  

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, and is insulated from at least one of the 

one part of the position detection electrode and the one end side of the wiring by an insulation 

film;  

a signal input part connected to an 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, and is insulated from 

at least one of the other end side of the position detection wiring and the other end side of the 

wiring by an insulation film. 

[Claim 2] 

The position input device according to claim 1, wherein the first connectable part is 

connected to one part of the position detection electrode through a contact hole formed through an 

opening in the insulation film, but is insulated from the one end side of the wiring by the insulation 

film. 

[Claim 3] 

The position input device according to claim 2, wherein the position detection electrode is 

arranged in a layer different from the position detection wiring and the wiring such that an 

insulation film is present between the position detection wiring and the wiring respectively, and an 

opening is formed at a position overlapping an overlap location of the first connectable part and 

the one end side of the wiring. 

[Claim 4] 

The position input device according to any of claims 1 to 3, wherein the second connectable 

part is connected to the other end side of the wiring through a contact hole formed through an 

opening in the insulation film, but is insulated from the other end side of the position detection 

wiring by the insulation film. 

[Claim 5] 

The position input device according to any one of claims 1 to 4, further comprising a pixel 

electrode and a common electrode arranged so that at least one part overlaps the pixel electrode 

via the insulation film, wherein the position detection electrode divides the common electrode, the 

signal input part multiplexes and inputs a position detection signal and a common signal for 

making the position detection electrode a reference potential to the position detection electrode via 

the position detection wiring, and the position detection wiring and the wiring are arranged so as 

to interpose the pixel electrode. 

[Claim 6] 

The position input device according to claim 5, further comprising a plurality of signal 

wiring arranged to supply a signal to the pixel electrode and to interpose the pixel electrode, 

wherein  
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the position detection wiring and the wiring are arranged on the same layer as each other so as to 

overlap the plurality of signal wiring via respective insulation films. 

[Claim 7] 

The position input device according to claim 6, wherein the first connectable part is 

arranged in the same layer as the signal wiring. 

[Claim 8] 

The position input device according to claim 7, further comprising a process position-

indicating part arranged adjacent to an overlapping location where the first connectable part and 

at least one of one part of the position detection electrode and the one end side of the wiring overlap 

via the insulation film, and is arranged overlapping the first connectable part via the insulation film 

on an opposite side of the wiring side. 

[Claim 9] 

The position input device according to claim 7 or 8, further comprising: a switching 

element connected to the pixel electrode and the signal wiring; and a scanning wiring for supplying 

a scanning signal for driving the switching element, wherein a plurality of the pixel electrode is 

arranged side by side so as to interpose the scanning wiring, and the first connectable part is 

arranged so as to be interposed between the scanning wiring and the pixel electrode, and between 

the two signal wirings interposing the pixel electrode. 

[Claim 10] 

The position input device according to claim 9, wherein the switching element is biased to 

be adjacent to one side relative to the signal wiring to be connected, and the wiring has a protruding 

portion that protrudes toward an opposite side of the switching element side to be connected to the 

signal wiring on which it overlaps, and that overlaps the first connectable part and is insulated 

from the first connectable part by the insulation film. 

[Claim 11] 

The position input device according to any one of claims 5 to 10, further comprising a 

second signal input part that is connected to the other end side of the wiring and supplies the 

common signal to the wiring. 

[Claim 12] 

The position input device according to any one of claims 1 to 10, further comprising an 

inspection circuit unit arranged on the opposite side of the position detection electrode side with 

respect to the signal input part, wherein the other end side of the position detection wiring has an 

extending portion that extends from the signal input part to the inspection circuit unit side and is 

connected to the inspection circuit unit, whereas the other end side of the wiring is arranged further 

on the inspection circuit unit side than the signal input part, and the second connectable part is 

arranged between the signal input part and the inspection circuit unit and is arranged to overlap 

the other end sides of the extending portion and the wiring, respectively. 

[Claim 13] 

The position input device according to any one of claims 1 to 11, further comprising an 

inspection circuit unit arranged on the position detection electrode side with respect to the signal 

input part, wherein the other end side of the position detection wiring is connected to the signal 

input part via the inspection circuit unit, whereas the other end side of the wiring extends to the 

signal input part side via the inspection circuit unit, and the second connectable part is arranged 

between the signal input part and the inspection circuit unit. 

[Claim 14] 
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The position input device according to claim 13, further comprising a second signal input 

part that is connected to the other end side of the wiring and supplies a signal, wherein the other 

end side of the wiring has a turned-back portion that is turned back to the opposite side of the 

position detection electrode side with respect to the second signal input part. 

[Claim 15] 

The position input device according any one of claims 1 to 14, wherein a plurality of the 

position detection electrode and the first connectable part are arranged side by side so as to 

interpose the wiring therebetween, and the wiring has, on the one end side, a first overlapping 

portion overlapping one adjacent first connectable part and a second overlapping portion 

overlapping the other adjacent first connectable part. 
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[Document Name] Abstract 

[Abstract] 

[Problem] To keep failures in accompaniment with repairs from readily arising. 

[Resolution Means] A liquid crystal panel 11 is provided with: a touch electrode 30; a touch wiring 

31, which has one end side connected to the touch electrode 30; a spare touch wiring 41 that is 

parallel to the touch wiring 31; a first connectable part 42, which is arranged so as to overlap one 

part of the touch electrode 30 and the one end side of the spare touch wiring 41, respectively, and 

is insulated from at least one of the one part of the touch electrode 30 and the one end side of the 

spare touch wiring 41 by at least one of a first interlayer insulation film 36 and a second interlayer 

insulation film 39; a touch wiring terminal part 46 connected to the other end side of the touch 

wiring 31; and a second connectable part 45, which is arranged so as to overlap the other end side 

of the touch wiring 31 and the other end side of the spare touch wiring 41, respectively, and is 

insulated from at least one of the other end side of the touch wiring 31 and the other end side of 

the spare touch wiring 41 by a gate insulation film 33. 

[Selected Drawing] FIG. 7 
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[Document Name] Drawings 

[FIG. 1] 
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[FIG. 2] 
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[FIG. 3] 
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[FIG. 4] 
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[FIG. 5] 
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[FIG. 6] 
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[FIG. 7] 
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[FIG. 8] 
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[FIG. 9] 
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[FIG. 10] 
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[FIG. 11] 
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[FIG. 12] 
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[FIG. 13] 
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