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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2011-138386, filed Jun. 22, 2011, the entire contents of which
are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
liquid crystal display.

BACKGROUND

[0003] Flat display apparatuses are currently undergoing
active development, particularly liquid crystal displays,
which are finding application in various fields by dint of such
desirable features as lightness, thinness, and low energy con-
sumption. A liquid crystal display is realized by confining a
liquid crystal layer between paired substrates, the display
producing an image as a result of the modulation factor of
light passing through the liquid crystal layer being controlled
in accordance with an electric field between a pixel electrode
and a common electrode.

[0004] For liquid crystal displays, there are known a
method of controlling the liquid crystal alignment state by
applying, to the liquid crystal layer, a longitudinal electric
field in a direction almost perpendicular to the substrate sut-
faces of the paired substrates, and a method of controlling the
liquid crystal alignment state by applying, to theliquid crystal
layer, a transverse electric field (including even a fringe elec-
tric field) in a direction almost parallel to the surfaces of the
paired substrates.

[0005] A liquid crystal display using a transverse electric
field especially receives attention in terms of a wider view
angle. A transverse electric field liquid crystal display in the
in-plane switching (IPS) mode, fringe field switching (FFS)
mode, or the like includes pixel electrodes and common elec-
trodes formed on an array substrate. Liquid crystal molecules
are switched by a transverse electric field almost parallel to
the major surface of the array substrate.

[0006] There is also proposed a liquid crystal display
including a touch sensor which detects that a user’s fingertip
or a stylus tip has touched the display unit. The touch sensor
is formed by further superposing a sensor substrate including
sensor electrodes on the display unit of the liquid crystal
display or integrally forming sensor electrodes on one of
paired substrates of the liquid crystal display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG.11is a perspective view schematically showing
an example ofaliquid crystal display according to an embodi-
ment;

[0008] FIG.2is asectional view showing an example of the
section of the liquid crystal display panel shown in FIG. 1
taken along a line II-I1;

[0009] FIG. 3 is a plan view schematically showing an
example of the arrangement of sensor electrodes arranged in
the display region of the liquid crystal display according to
the embodiment;

[0010] FIG. 4 is a plan view schematically showing an
example of the arrangement of the display region of the liquid
crystal display according to the embodiment; and
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[0011] FIG. 5 is a plan view schematically showing an
example of the arrangement of the display region of a liquid
crystal display of a comparative example.

DETAILED DESCRIPTION

[0012] In general, according to one embodiment, a liquid
crystal display comprising: a display region including a plu-
rality of display pixels arrayed in a matrix; an array substrate
including a plurality of first electrodes which are arrayed in a
matrix, a plurality of first sensors which extend in a column
direction on the first electrodes, and a plurality of second
sensors which extend in a row direction substantially perpen-
dicular to the column direction and are electrically connected
to the first sensors; a countersubstrate which is arranged to
face the array substrate; and a liquid crystal layer which is
interposed between the array substrate and the countersub-
strate. The first sensors include omitted portions which con-
nect adjacent regions surrounded by the first sensors and the
second sensors.

[0013] Aliquid crystal display according to an embodiment
will now be described with reference to the drawings.
[0014] FIG. 1 schematically shows an example of the liquid
crystal display according to the embodiment. The liquid crys-
tal display includes aliquid crystal display panel including an
array substrate 110, a countersubstrate 120 which is arranged
to face the array substrate 110 at a predetermined interval, a
liquid crystal layer 70 (FIG. 2) interposed between the array
substrate 110 and the countersubstrate 120, and a display
region 25 including display pixels PX arrayed ina matrix, and
a backlight unit 130 which illuminates the liquid crystal dis-
play panel from the back.

[0015] FIG. 2 shows an example of the section of the liquid
crystal display panel shown in FIG. 1 taken along a line II-11.
The liquid crystal display according to the embodiment is a
liquid crystal display in the FFS mode in which the alignment
state of the liquid crystal layer is controlled using a transverse
electric field.

[0016] The array substrate 110 includes a transparent insu-
lating substrate 10 of glass or the like, pixel driving intercon-
nections arranged on the transparent insulating substrate 10,
switching elements 14, insulating films L1 and 50, a pla-
narization film 20, common electrodes (first electrodes) 30,
sensor electrodes (second electrodes) 40, pixel electrodes
(third electrodes) 60, an alignment film (not shown), and a
driving circuit. The pixel driving interconnections include
scanning lines 11 running in a row direction (second direc-
tion) in which the plurality of display pixels PX are arrayed,
and signal lines 12 running in a column direction (first direc-
tion) in which the plurality of display pixels PX are arrayed.
[0017] The driving circuit includes scanning line driving
circuits YD which are arranged in a frame region around the
display region 25 and drive the plurality of scanning lines 11,
and a signal line driving circuit XD which drives the plurality
of signal lines 12.

[0018] The scanning line driving circuits YD are arranged
on two sides of the display region 25 in a direction in which
the scanning lines 11 run. The plurality of scanning lines 11
running from the display region 25 are electrically connected
to the scanning line driving circuits YD. The plurality of
signal lines 12 running from the display region 25 are elec-
trically connected to the signal line driving circuit XD.
[0019] A flexible board (not shown) is connected to the end
of the array substrate 110. A control signal and video signal
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are supplied from a signal source (not shown) to the scanning
line driving circuits YD and signal line driving circuit XD via
the flexible board.

[0020] The scanning lines 11 run along the rows of the
display pixels PX arrayed in a matrix in the display region 25.
The signal lines 12 run along the columns of the display pixels
PX arrayed in a matrix in the display region 25.

[0021] Each switching element 14 is arranged near a posi-
tion where the scanning line 11 and signal line 12 cross each
other. The switching element 14 is arranged on an undercoat
layer (not shown) arranged on the transparent insulating sub-
strate 10. The switching element 14 includes a thin-film tran-
sistor including an amorphous silicon or polysilicon semicon-
ductor layer SC, gate electrode 145, source electrode 14a, and
drain electrode 14c.

[0022] A gate insulating film is arranged on the semicon-
ductor layer SC of the switching element 14. The gate elec-
trode 145 of the switching element 14 is arranged on the gate
insulating film. The source electrode 14a and drain electrode
14c¢ of the switching element 14 are connected to the semi-
conductor layer SC in a contact hole formed in the insulating
film L1.

[0023] The gate electrode 145 of the switching element 14
is electrically connected to (or formed integrally with) the
corresponding scanning line 11. The source electrode 144 of
the switching element 14 is electrically connected to (or
formed integrally with) the corresponding signal line 12. The
drain electrode 14¢ of the switching element is electrically
connected to the corresponding pixel electrode 60 in contact
holes 21 and 51 (described later).

[0024] Thescanning line driving circuit YD drives the scan-
ning line 11 to apply a voltage to the gate electrode 145 of the
switching element 14. Then, the source electrode 14a and
drain electrode 14c¢ are rendered conductive to turn on the
switching element 14 for a predetermined period. While the
switching element 14 is on, a video signal is supplied from the
signal line 12 to the pixel electrode 60 via the switching
element 14.

[0025] The planarization film 20 is arranged on the switch-
ing element 14. In the embodiment, the planarization film 20
is a transparent organic insulating film, and the film thickness
of the planarization film 20 is approximately 3 um. The pla-
narization film 20 is arranged in the entire display region 25
except for the contact holes 21. The contact hole 21 1s formed
in the planarization film 20 on the drain electrode 14¢ of the
switching element 14 to electrically connect the pixel elec-
trode 60 (described later). The common electrodes 30 are
arranged on the planarization film 20.

[0026] FIG. 3 shows an example of the arrangement of the
display region 25 of the array substrate 110. In FIG. 3, the
pixel electrodes 60 and sensor electrodes 40 are partially
omitted to represent the shape of the common electrodes 30.
[0027] In a color-display-type liquid crystal display, the
plurality of display pixels PX include color pixels PX1, PX2,
and PX3 of a plurality of types. In the embodiment, the
plurality of display pixels PX include, for example, red dis-
play pixels for displaying red, green display pixels for dis-
playing green, and blue display pixels for displaying blue. In
this case, one picture element is formed from color pixels of
the three types, that is, red, green, and blue display pixels.

[0028] In the display region 25, the first color pixels PX1,
second color pixels PX2, and third color pixels PX3 are
periodically aligned in a direction in which the scanning lines
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11 run, and color pixels of the same type are aligned in a
direction in which the signal lines 12 run.

[0029] The common electrode 30 is a conductive oxide film
(first conductive oxide film) consisting of a transparent elec-
trode material such as indium tin oxide (ITO) or indium zinc
oxide (IZ0). The common electrodes 30 arranged at the end
of the display region 25 extend to the frame region, and
receive a common voltage from, for example, an external
signal source via the flexible board.

[0030] The common electrodes 30 are formed using the
same pattern by taking account of the overlay accuracy with
the sensor electrodes 40 (described later). More specifically,
the common electrodes 30 are arrayed in a matrix to face the
plurality of pixel electrodes 60. Each common electrode 30 is
arranged to face three pixel electrodes 60 arranged in one
picture element.

[0031] A connection electrode 31 of the same material as
the common electrode 30 is arranged in each contact hole 21.
The drain electrode 14¢ of the switching element 14 and the
connection electrode 31 are electrically connected in the con-
tacthole 21.

[0032] FIG. 4 is a plan view for explaining an example of
the arrangement of the sensor electrodes 40 arranged in the
display region 25. InFIG. 4, broken lines represent the pattern
shapes of the pixel electrodes 60, scanning lines 11, and
signal lines 12. The sensor electrodes 40 are arranged on the
common electrodes 30, and electrically connected to the com-
mon electrodes 30. The sensor electrode 40 is, for example, a
multilayered electrode of aluminum and molybdenum.
[0033] The sensor electrodes 40 include first sensors 41
serving as first sensor electrodes extending almost parallel to
the signal lines 12, and second sensors 42 serving as second
sensor electrodes extending almost parallel to the scanning
lines 11. In the embodiment, the first sensor 41 is arranged on
the signal line 12 between predetermined two color pixels out
of the first color pixel PX1, second color pixel PX2, and third
color pixel PX3 which form one picture element. In other
words, the first sensors 41 are interposed between the plural-
ity of pixel electrodes facing a common electrode.

[0034] Forexample, in the embodiment, the first sensors 41
are interposed between the first color pixel PX1 and the
second color pixel PX2, and between the second color pixel
PX2 and the third color pixel PX3.

[0035] The first sensor 41 interposed between the second
color pixel PX2 and the third color pixel PX3 includes an
omitted portion 40A. The first sensor 41 interposed between
the first color pixel PX1 and the second color pixel PX2 does
not include the omitted portion 40A. In the row direction, the
first sensors 41 each including the omitted portion 40A and
the first sensors 41 each including no omitted portion 40 A are
alternately aligned.

[0036] The omitted portion 40A is formed at a position
where the scanning line 11 and signal line 12 cross each other.
First regions A1 surrounded by the sensor electrodes 40 in the
second color pixels PX2, and second regions A2 surrounded
by the sensor electrodes 40 in the first color pixels PX1 and
third color pixels PX3 are connected to each other at the
omitted portions 40A.

[0037] The second sensor 42 is arranged below the pixel
electrode 60 (described later), and electrically connects the
first sensors 41 adjacent to each other in the row direction.
The second sensors 42 are arranged in every other display
pixel PX among the plurality of display pixels PX aligned in
the column direction. The second sensors 42 arranged in the
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columns of the display pixels PX adjacent to each other in the
row direction electrically connect the first sensors 41 at dif-
ferent positions in the column direction. In the embodiment,
rows of the display pixels PX in which the second sensors 42
are arranged in the second color pixels PX2, and rows of the
display pixels PX in which the second sensors 42 are arranged
in the first color pixels PX1 and third color pixels PX3 are
alternately aligned in a direction in which the signal lines 12
run.

[0038] The sensor electrodes 40 extend to the frame region,
and are electrically connected to, for example, an external
sensor circuit (not shown). When detecting a touch position
on the liquid crystal display according to the embodiment, the
sensor circuit supplies a signal of a predetermined waveform
to the sensor electrode 40. The magnitude of a capacitance
generated between the user’s fingertip or a stylus tip and the
sensor electrode 40 changes depending on the distance
between the fingertip or the like and the sensor electrode 40.
The sensor circuit detects, from the output waveform of a
signal output from the sensor electrode 40, a change in poten-
tial of the sensor electrode 40 upon the change in capacitance
between the fingertip or the like and the sensor electrode 40,
thereby detecting a coordinate position of the sensor elec-
trode 40 that corresponds to the position touched with the
fingertip of the user, stylus tip, or the like.

[0039] The insulating film 50 is arranged on the sensor
electrodes 40. The insulating film 50 includes the contact
holes 51 each for electrically connecting the pixel electrode
60 and connection electrode 31.

[0040] The pixel electrodes 60 are arranged on the insulat-
ing film 50, and electrically connected to the connection
electrodes 31 in the contact holes 51. The pixel electrode 60 is
a conductive oxide film (second conductive oxide film) con-
sisting of a transparent electrode material such as ITO or 1ZO.
The alignment film (not shown) is arranged on the pixel
electrodes 60.

[0041] As shown in FIG. 3, the pixel electrode 60 includes
slits 60S extending almost parallel to each other. In the
embodiment, the plurality of slits 60S extend almost parallel
to a direction in which the signal lines 12 run.

[0042] The alignment state of the liquid crystal layer 70 is
controlled by an electric field generated between the pixel
electrode 60 and the common electrode 30 or between the end
of the pixel electrode 60 and the sensor electrode 40. By
forming the slits 60S in the pixel electrode 60, an electric field
is generated between the pixel electrode 60 and the common
electrode 30 even at the center of the display pixel PX, and the
alignment state of the liquid crystal layer 70 can be con-
trolled.

[0043] The countersubstrate 120 includes a transparent
insulating substrate 28 of glass or the like, a transparent resin
planarization film 29, a plurality of colored layers, and an
alignment film (not shown).

[0044] The plurality of colored layers are organic insulat-
ing films, and include a first colored layer 24a. second colored
layer 245, and third colored layer 24¢ each of which is colored
with a resist of one of red (R), green (G), and blue (B), and a
fourth colored layer 274 and fifth colored layers 275 in black.
[0045] The first colored layer 24a is arranged in the first
color pixel PX1, the second colored layer 245 is arranged in
the second color pixel PX2, and the third colored layer 24¢ is
arranged in the third color pixel PX3. The fourth colored layer
27a is a light shielding layer which is arranged around the
display region 25 and prevents transmission of light in the
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frame region. The fifth colored layers 275 are light shielding
layers which are arrayed in a matrix at positions where they
face the scanning lines 11 and signal lines 12 of the array
substrate 110, and prevent transmission of light between the
display pixels PX.

[0046] The array substrate 110 and countersubstrate 120
are arranged so that their alignment films face each other, and
are fixed by a sealing agent 26. Columnar spacers 22 are
interposed between the array substrate 110 and the counter-
substrate 120. The columnar spacers 22 keep constant the
distance between the array substrate 110 and the countersub-
strate 120. In the embodiment, the height of the columnar
spacer 22 is arbitrarily controlled to fall within a range of2 to
6 um.

[0047] The liquid crystal layer 70 is arranged in a region
defined by the array substrate 110, countersubstrate 120, and
sealing agent 26.

[0048] Polarizing plates (not shown) are respectively
arranged on surfaces of the array substrate 110 and counter-
substrate 120 that are opposite to the liquid crystal layer 70.
[0049] Next, a method of manufacturing the liquid crystal
display according to the embodiment will be exemplified.
[0050] First, a method of forming the array substrate 110
will be explained. Film formation and patterning are repeated
on the first transparent insulating substrate for cutting out a
plurality of array substrates 110, thereby forming switching
elements 14, scanning lines 11, signal lines 12, an insulating
film I.1, and other switching elements and various intercon-
nections on the array substrate 110.

[0051] Then, an exposure resist is applied, exposed, and
developed, yielding a planarization film 20 in the form of a
transparent organic insulating film. At this time, the exposure
resist is applied to the entire display region 25 and frame
region. The embodiment employs a photocurable exposure
resist. The photoresist 1s exposed via an exposure mask,
developed, and formed into a planarization film 20 of a pre-
determined pattern having contact holes 21.

[0052] A transparent electrode material such as ITO is
formed on the planarization film 20, and an exposure resist is
further applied to the transparent electrode material. The
exposure resist is exposed, developed, and patterned into a
predetermined pattern of the connection electrodes 31 and
common electrodes 30. The transparent electrode material is
patterned by etching, and the exposure resist is removed,
forming the common electrodes 30 of the predetermined pat-
tern.

[0053] Film formation of molybdenum, film formation of
aluminum, and film formation of molybdenum are sequen-
tially performed on the common electrodes 30. An exposure
resist is applied, exposed, and developed, and the molybde-
num/aluminum/molybdenum metal multilayer is patterned
by wet etching. As a result, the sensor electrodes 40 of an
electrode pattern having a multilayered structure of alumi-
num and molybdenum are formed on first electrodes 30A and
second electrodes 30B of the common electrodes 30.

[0054] At this time, wet etching is used in order not to
roughen the surface of the planarization film 20 in the form of
an organic insulating film. In other words, dry etching dam-
ages the surface of the planarization film 20. To prevent this,
wet etching is selected in the process of forming the sensor
electrodes 40.

[0055] When forming a conductive layer on a substrate and
patterning it by wet etching, if a non-omitted portion sur-
rounded by the conductive layer exists, gas generated upon
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etching readily stays in the region surrounded by the conduc-
tive layer, and an etching error may occur. For example, if an
etching error occurs in the opening of a display pixel, light
may be cut off, decreasing the transmittance and degrading
the display quality.

[0056] FIG. 5 schematically shows an example of the
arrangement of the display region 25 of a liquid crystal dis-
play ofacomparative example. In the liquid crystal display of
the comparative example, the omitted portion 40A of the
sensor electrode 40 is not formed. In this case, when an
aluminum film is patterned by wet etching in forming the
sensor electrodes 40, gas generated upon patterning readily
stays in a region surrounded by a multilayered interconnec-
tion of an aluminum film and molvbdenum film, and an
exposure resist. The gas inhibits the etching solution from
flowing onto the multilayered interconnection formed from
the aluminum film and molybdenum film. The metal multi-
layer of the aluminum film and molybdenum film may remain
unremoved at a portion from which the metal multilayer is
tried to be removed by patterning.

[0057] As shown in FIG. 5, if the metal multilayer of the
aluminum film and molybdenum film remains unremoved in
the region surrounded by the sensor electrodes 40, it cuts off
light in the display pixels PX, decreasing the opening ratio
and degrading the display quality.

[0058] To the contrary, in the embodiment, the omitted
portion 40A is formed in the sensor electrode 40 extending
almost parallel to the signal line 12 between the second color
pixel PX2 and the third color pixel PX3. The omitted portion
40A allows gas generated upon wet etching to move between
the first region Al and the second region A2. Since the gas
does not stay, the flow of the etching solution is not inhibited
by the gas, preventing generation of a patterning error in the
metal layer formed from the aluminum film and the like.
[0059]  After that, an exposure resist is applied to the sensor
electrodes 40, exposed, and developed, forming an insulating
film 50 having contact holes 51. A film of a transparent
electrode material such as ITO is formed on the insulating
film 50 and patterned into a predetermined pattern having slits
608, thereby forming pixel electrodes 60. An alignment film
having undergone rubbing processing in a predetermined
direction is formed on the surfaces of the pixel electrodes 60.
[0060] Next, a method of forming the countersubstrate 120
will be explained. A colored exposure resist is repetitively
applied, exposed, and developed on the second transparent
insulating substrate for cutting out a plurality of countersub-
strates 120, forming a first colored layer 24a, second colored
layer 24b, third colored layer 24c¢, fourth colored layer 27a,
and fifth colored layer 275. A transparent resin material serv-
ing as the transparent resin planarization film 29 is applied to
the plurality of colored layers, and patterned into a predeter-
mined pattern, forming a transparent resin planarization film
29. Then, an alignment film having undergone rubbing pro-
cessing in a predetermined direction is formed on the surface
of the transparent resin planarization film 29.

[0061] Columnar spacers 22 are formed by applying, for
example, a resin material to the first transparent insulating
substrate or second transparent insulating substrate, and pat-
terning it into a predetermined pattern.

[0062] Subsequently, a sealing agent 26 in the form of, for
example, an ultraviolet curing resin is applied to the first
transparent insulating substrate or second transparent insu-
lating substrate to surround the display region 25. The trans-
parent insulating substrate serving as a plurality of array
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substrates 110 and the transparent insulating substrate serv-
ing as a plurality of countersubstrates 120 are aligned to face
each other. The sealing agent 26 is irradiated with ultraviolet
rays and cured, fixing the transparent insulating substrates.
[0063] A liquid crystal material may be injected into the
display region 25 from an injection port formed in the sealing
agent 26. Alternatively, before adhering the first and second
transparent insulating substrates, a liquid crystal material
may be dropped into a region defined by the sealing agent 26.
When a liquid crystal material is injected from the injection
port, the injection port is sealed with a sealing agent after
injection, forming a liquid crystal layer 70. When a liquid
crystal material is dropped, the first and second transparent
insulating substrates are adhered after dropping, forming a
liquid crystal layer 70.
[0064] While the first and second transparent insulating
substrates are adhered to each other, a plurality of array sub-
strates 110, and portions of the second transparent insulating
substrate that face the array substrates 110 are cut out. Fur-
ther, the second transparent insulating substrate is cut into the
countersubstrate 120.
[0065] Thereafter, polarizing plates are arranged on sur-
faces of the array substrate 110 and countersubstrate 120 that
are opposite to the liquid crystal layer 70, forming a liquid
crystal display.
[0066] As described above, in the liquid crystal display
according to the embodiment, the omitted portion 40A is
formed in the sensor electrode 40 to prevent gas generated in
wet etching from staying in the first region Al or second
region A2. Since etching is performed satisfactorily, no
unwanted pattern remains unremoved. A liquid crystal dis-
play including the high-quality sensor electrodes 40 at high
vield can be provided.
[0067] Thatis, theembodiment can provide a high-display-
quality liquid crystal display at high manufacturing yield.
[0068] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.
What is claimed is:
1. A liquid crystal display comprising:
a display region including a plurality of display pixels
arrayed in a matrix;
an array substrate including a plurality of first electrodes
which are arrayed in a matrix, a plurality of first sensors
which extend in a column direction on the first elec-
trodes, and a plurality of second sensors which extend in
a row direction substantially perpendicular to the col-
umn direction and are electrically connected to the first
Sensors;
a countersubstrate which is arranged to face the array sub-
strate; and
aliquid crystal layer which is interposed between the array
substrate and the countersubstrate,
wherein the first sensors include omitted portions which
connect adjacent regions surrounded by the first sensors
and the second sensors.
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2. The device according to claim 1, wherein the second
sensors arranged in columns of the display pixels adjacent to
each other in the row direction are electrically connected to
the first sensors at different positions in the column direction.
3. The device according to claim 1, wherein
the array substrate further includes third electrodes which
are arranged on an insulating layer on the first sensors
and the second sensors to face the first electrodes, and

the third electrodes include a plurality of slits extending
substantially parallel to each other.
4. The device according to claim 2, wherein
the array substrate further includes third electrodes which
are arranged on an insulating layer on the first sensors
and the second sensors to face the first electrodes, and

the third electrodes include a plurality of slits extending
substantially parallel to each other.

5. The device according to claim 1, wherein the first sensor
and the second sensor are multilayered electrodes of molyb-
denum and aluminum.

6. The device according to claim 1, wherein

the first electrode is arranged to face a plurality of third

electrodes, and

the first sensors are interposed between the plurality of

third electrodes facing the first electrode.

7. The device according to claim 1, wherein the second
sensors are arranged in every other row in columns of a
plurality of third electrodes aligned in the column direction.

8. The device according to claim 1, wherein the first sen-
sors are arranged by two in three columns, adjacent in the row
direction, of a plurality of third electrodes aligned in the
column direction.

9. A liquid crystal display comprising:

an array substrate including an organic insulating film, a

plurality of first conductive oxide films which are
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arrayed in a matrix on the organic insulating film, a
plurality of first sensors which extend in a first direction
on the first conductive oxide films, a plurality of second
sensors which extend in a second direction substantially
perpendicular to the first direction and are electrically
connected to the first sensors, an inorganic insulating
film which is arranged on the first sensors and the second
sensors, and second conductive oxide films which face
the first conductive oxide films via the inorganic insu-
lating film;

a countersubstrate which is arranged to face the array sub-

strate; and

aliquid crystal layer which is interposed between the array

substrate and the countersubstrate,

wherein the first sensors include omitted portions which

connect adjacent regions surrounded by the first sensors
and the second sensors.

10. The device according to claim 9, wherein the first
sensor and the second sensor comprise multilayered elec-
trodes of molybdenum and aluminum.

11. The device according to claim 9, wherein

the first electrode is arranged to face a plurality of third

electrodes, and

the first sensors are interposed between the plurality of

third electrodes facing the first conductive oxide films.

12. The device according to claim 9, wherein the second
sensors are arranged in every other row in columns of a
plurality of third electrodes aligned in the first direction.

13. The device according to claim 9, wherein the first
sensors are arranged by two in three columns, adjacent in the
second direction, of a plurality of third electrodes aligned in
the first direction.
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