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ARRAY SUBSTRATE FOR LIQUID CRYSTAL
DISPLAY PANEL

TECHNICAL FIELD

[0001] The present invention relates to an array substrate
for a liquid crystal display panel used to manufacture a liquid
crystal display panel.

[0002] This application claims the benefit of Japanese
Patent Application No. 2010-276026, filed in Japan on Dec.
10, 2010, which is hereby incorporated by reference in its
entirety.

BACKGROUND ART

[0003] Liquid crystal display devices that include a liquid
crystal display panel are widely used as an image display
device (display) for televisions, personal computers, and the
like. Such a liquid crystal display panel includes a pair of
glass substrates (an array substrate and a color filter (CF)
substrate) with a liquid crystal layer interposed therebetween,
and image display is conducted by selectively applying a
voltage between the array substrate and the CF substrate for
each pixel, and thereby controlling the liquid crystal mol-
ecules in the liquid crystal layer. Here, an active matrix liquid
crystal display panel includes, on the array substrate, a plu-
rality of gate wiring lines (scanning wiring lines) and source
wiring lines (signal wiring lines) intersecting orthogonally
with each other, and pixels that include thin film transistors
(TFTs) as switching elements at respective intersection points
between the gate wiring lines and the source wiring lines, for
example.

[0004] In a step of assembling the liquid crystal display
panel, the array substrate on which TFTs are formed (TFT
array substrate) is placed on a prescribed device stage and
undergoes a prescribed process. After placing the array sub-
strate on an exposure stage, exposure is conducted, and then
after this step, the array substrate is transferred to the next
step, for example. At this time, the roughness of the rear of the
array substrate made of a glass substrate is small, and thus,
there are cases in which static electricity (peeling electrifica-
tion) occurs in the array substrate when lifting the array
substrate from the device stage and transferring the array
substrate to the next step. As aresult, there is a risk that defects
such as ESD (electrostatic discharge) occur in the TFTs
formed on the array substrate as a result of accumulated static
electricity, which results in a decrease in manufacturing yield.
Patent Document 1 is an example of related art that discloses
a technique to handle this problem. Patent Document 1 dis-
closes a liquid crystal display panel that includes a protective
circuit to prevent defects resulting from static electricity.

RELATED ART DOCUMENT

Patent Document

[0005] Patent Document 1: Japanese Patent Application
Laid-Open Publication No. 2005-275004

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0006] However, an object of the conventional technique
such as that mentioned above is to protect the TFT substrate
formed on the array substrate from static electricity when
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static electricity occurs in the array substrate itself, and is not
to prevent the occurrence of static electricity in the array
substrate.

[0007] The present invention was made in order to solve the
above-mentioned problem of conventional devices, and an
object thereof is to provide an array substrate for a liquid
crystal panel with a structure that can prevent the occurrence
of defects resulting from static electricity by minimizing the
occurrence of static electricity, which can occur in the array
substrate itself when manufacturing the liquid crystal display
panel. Another object thereof is to provide a liquid crystal
panel that includes the array substrate for a liquid crystal
panel, and a liquid crystal display device that includes the
liquid crystal panel.

Means for Solving the Problems

[0008] In order to attain the above-mentioned objects, the
present invention provides an array substrate for a liquid
crystal display panel of a configuration below. That is, an
array substrate of the present invention includes: a main array
substrate body; and wiring lines including thin film transis-
tors disposed on one panel surface of the main array substrate
body. In the main array substrate body, a surface thereof has
aplurality of concavities that are recessed from the surface of
the main array substrate body, the surface being on a side
opposite to the panel surface where the wiring lines are dis-
posed.

[0009] An array substrate for a liquid crystal display panel
provided in the present invention includes a plurality of con-
cavities artificially formed in the panel surface of the main
array substrate body (typically a glass substrate) on the side
opposite to the surface where wiring lines including thin film
transistors (TFTs) are formed.

[0010] According to this configuration, a plurality of con-
cavities are formed (typically formed regularly in a pre-
scribed pattern) in a surface on the side opposite to the surface
where the wiring lines of the main array substrate body are
formed (rear surface of the main array substrate body),
thereby increasing the roughness (surface roughness) of the
rear surface of the main array substrate body. Thus, when the
array substrate that includes the main array substrate body in
which the concavities are formed is lifted and transferred
from a prescribed stage after the array substrate is directly
mounted on the stage and a prescribed treatment is conducted,
it is possible to prevent the occurrence of defects due to static
electricity by mitigating peeling electrification between the
stage and the array substrate.

[0011] In one preferred embodiment of the array substrate
disclosed herein, the plurality of concavities are disposed in
positions corresponding to the thin film transistors (TFTs).
[0012] According to this configuration, the respective con-
cavities are formed on the rear side of the main array substrate
body in positions corresponding to where the TFTs are
formed (in other words below where the TFTs are formed),
and thus, it is possible to prevent the occurrence of peeling
electrification where the TFTs are formed.

[0013] In another preferred embodiment of the array sub-
strate disclosed herein, the wiring lines include a plurality of
gate wiring lines and a plurality of source wiring lines inter-
secting with the gate wiring lines. The plurality of concavities
are disposed regularly along the gate wiring lines and the
source wiring lines, in positions corresponding to the gate
wiring lines and the source wiring lines.
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[0014] According to this configuration, the respective con-
cavities are formed regularly (continuously or intermittently,
for example) in the rear surface of the main array substrate
body in positions corresponding to where the source wiring
lines and the gate wiring lines are formed (in other words,
positions corresponding to where the black matrix is formed
on the color filter substrate), and thus, it is possible to more
effectively mitigate the occurrence of peeling electrification
in the array substrate by further increasing the roughness of
the rear surface of the main array substrate body. Because the
concavities are formed below the gate wiring lines and the
source wiring lines, it is possible to mitigate defects (display
unevenness and the like, for example) in image display occur-
ring due to changes in optical characteristics that could occur
due to the formation of the concavities.

[0015] In another preferred embodiment of the array sub-
strate disclosed herein, the plurality of concavities are filled
with an anti-static substance.

[0016] According to this configuration, the occurrence of
static electricity in the array substrate can be more effectively
prevented.

[0017] According to the present invention, a liquid crystal
display panel including any one of the array substrates for a
liquid crystal panel disclosed herein is provided. The liquid
crystal display panel includes the array substrate and thus, a
high quality array substrate that can mitigate the occurrence
of defects in the TFTs can be attained. Also, according to the
present invention, a liquid crystal display device including
such a liquid crystal display panel is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is an exploded perspective view that sche-
matically shows a structure of a liquid crystal display device
of one embodiment of the present invention.

[0019] FIG. 2 is a partial cross-sectional view that sche-
matically shows the structure of the liquid crystal display
panel of one embodiment of the present invention.

[0020] FIG. 3 is apartial plan view that shows pixel areas of
an array substrate of the liquid crystal display panel of one
embodiment of the present invention.

[0021] FIG. 4is a cross-sectional view along the line IV-IV
in FIG. 3 that shows the structure of the array substrate.
[0022] FIG. 5A is a schematic cross-sectional view that
shows a state in which a resist film is formed in prescribed
positions on a main array substrate body, which is a constitu-
ent of the array substrate according to one embodiment of the
present invention.

[0023] FIG. 5B is a schematic cross-sectional view that
shows a state in which the main array substrate body is pat-
terned after etching.

[0024] FIG.5C is a cross-sectional view that schematically
shows the main array substrate body after the resist film is
removed.

[0025] FIG. 5D is a schematic cross-sectional view that
shows a structure of the array substrate according to one
embodiment of the present invention.

[0026] FIG. 6 is a cross-sectional view that shows a struc-
ture of the array substrate according to another embodiment
of the present invention.

[0027] FIG. 7 is a cross-sectional view that shows a struc-
ture of the array substrate according to another embodiment
of the present invention.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0028] Below, preferred embodiments of the present inven-
tion will be explained with reference to figures. Matters not
specifically mentioned herein, but necessary to implement the
present invention can be worked out as design matters by
those skilled in the art based on conventional technologies in
the field. The present invention can be implemented based on
the contents disclosed herein and common technical knowl-
edge in the field.

[0029] With reference to FIGS. 1 to 4, a liquid crystal
display panel 10 that includes an array substrate 20 for a
liquid crystal display panel according to a preferred embodi-
ment (Embodiment 1) of the present invention, and an active
matrix (TFT-type) liquid crystal display device 100 that
includes the liquid crystal display panel 10 will be described
below.

[0030] Inthe following figures, the same reference charac-
ters are given to members and portions that have the same
functions, and duplicative explanations may be omitted or
abridged. Also, the dimensional relationship (length, width,
thickness, and the like) in each of the figures does not neces-
sarily reflect the actual dimensional relationship accurately.
In the description below, “front surface” or “front side” refers
to a side facing a viewer of the liquid crystal display device
100 (that is, the side of the liquid crystal display panel 10),
and “rear surface” or “rear side” refers to a side not facing the
viewer of the liquid crystal display device 100 (that is, the side
of a backlight device 80).

[0031] First, an overall configuration of the liquid crystal
display device 100 will be explained. As shown in FIG. 1, the
liquid crystal display device 100 includes a liquid crystal
display panel 10 and a backlight device 80 that is an external
light source disposed on the rear surface side of the liquid
crystal display panel 10. The liquid crystal display panel 10
and the backlight device 80 are assembled by a bezel (frame
member) 90 or the like, thereby being held as one component.

[0032] As shown in FIG. 1, the liquid crystal display panel
10 typically has a rectangular shape as a whole, and has a
display region 10A in the central portion thereof. The display
region 10A has pixels formed therein, and displays images.
Also, as shown in FIG. 2, the liquid crystal display panel 10
has a sandwiched structure including a pair of transparent
glass substrates 20 and 30 that face each other, and a liquid
crystal layer 12 sealed therebetween. Of the pair of substrates
20 and 30, one on the front side is a color filter substrate (CF
substrate) 30, and the other on the rear side is an array sub-
strate (TFT array substrate) 20. In the periphery of the CF
substrate 30 and the array substrate 20, a sealing member (not
shown in drawings) is provided so as to enclose the display
region, thereby sealing in the liquid crystal layer 12. The
liquid crystal layer 12 is made of a liquid crystal material that
includes liquid crystal molecules. The orientation of the lig-
uid crystal molecules is controlled by an electric field applied
between the array substrate 20 and the CF substrate 30, which
changes the optical characteristics of the liquid crystal mate-
rial.

[0033] Inthe gap between the array substrate 20 and the CF
substrate 30 a plurality of spacers (not shown in drawings),
which are formed in a spherical or cylindrical shape of an
elastically deformable resin material, are dispersed between
the array substrate 20 and the CF substrate 30. As a result of
the spacers, the gap between the substrates 20 and 30 is
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maintained by the above-mentioned sealing member and the
spacers, which maintains the liquid crystal layer 12 at an even
thickness.

[0034] Also, polarizing plates 29 and 39 are respectively
bonded to the surfaces of the respective substrates 20 and 30
that do not face each other (outer surfaces).

[0035] As shown in FIG. 3, in the liquid crystal display
panel 10 disclosed herein, pixels for display (pixel electrodes
40) are arranged on a panel surface (on the side of the liquid
crystal layer 12) 22 on the front side of a main array substrate
body 21 made of glass and constituting the array substrate 20,
and gate wiring lines (scanning wiring lines) 42 and source
wiring lines (signal wiring lines) 44, which are a plurality of
wiring lines for driving the respective pixels, are formed in a
grid pattern. On the panel surface 22 on the front side of the
main array substrate body 21, auxiliary capacitance wiring
lines (also referred to as storage capacitance wiring lines or
Cs lines) 46, which are wiring lines portions independently
provided parallel to the gate wiring lines 42, are provided
separately.

[0036] Each grid region surrounded by the gate wiring lines
42 and the source wiring lines 44 has a pixel electrode 40 and
athin film transistor (also referred to simply as “TFT” below)
50, which is a switching element, formed therein.

[0037] As shown in FIG. 2, a surface 23 on a side opposite
to the panel surface 22 on the front side of the main array
substrate body 21 where the TFTs 50 are formed (in other
words, the rear surface of the main array substrate body 21,
also referred to simply as the “rear panel surface 23”) has a
plurality of concavities 25, which are recessed from the panel
surface 23 on the rear side of the main array substrate body 21
and artificially formed therein. The concavities 25 of the
present embodiment are formed such that the horizontal
cross-sectional view thereof shown in FIG. 2 is rectangular.
The concavities 25 can be formed in any position without
limit as long as they are formed in the panel surface 23 on the
rear side of the main array substrate body 21, but it is prefer-
able that the concavities 25 be formed in positions other than
those corresponding to where the pixel electrodes 40 are
formed (that is, below the pixel electrodes 40) such as in
positions corresponding to where the black matrix 33 is
formed on the color filter substrate 30, for example. As shown
in FIG. 2, the concavities 25 of the present embodiment are
formed in positions corresponding to where the TFTs 50 are
formed (in other words, below the TFTs 50). Additionally, as
shown in FIGS. 3 and 4, in the surface 23 on the side opposite
to the panel surface 22 on the front side of the main array
substrate body 21 where the gate wiring lines 42 and the
source wiring lines 44 are formed, the concavities 25 and
concavities 27, which are recessed from the surface of the
main array substrate body 21, are formed regularly (continu-
ously or intermittently, for example) in a prescribed pattern
along the gate wiring lines 42 and the source wiring lines 44.
In the present embodiment, the concavities 25 and the con-
cavities 27 are formed continuously along the gate wiring
lines 42 and the source wiring lines 44.

[0038] The shape of the concavities 25 and 27 (shape of the
recessed portions) is not limited. The shape thereof is not
limited to a rectangular shape in the above-mentioned hori-
zontal cross-sectional view, and may be trapezoidal, semicir-
cular, or the like, for example.

[0039] As shown in FIG. 3, the TFTs 50 of the present
embodiment are formed over the gate wiring lines 42 (more
specifically, over the gate wiring line 42 in the vicinity of the
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intersection point thereof with the source wiring line 44) in
order to attain a large pixel aperture ratio. As shown in FIG. 2,
the TFT 50 has a reverse-staggered structure with a layered
structure including a gate electrode 51 formed on the surface
22 of the main array substrate body 21, a gate insulating film
(insulating layer) 52 formed (layered) on the gate electrode
51, a semiconductor film (semiconductor layer) 53 formed on
the gate insulating film 52, and a source electrode 54 and a
drain electrode 55 formed on the semiconductor film 53. The
gate electrode 51 is connected to the gate wiring line 42 (refer
to FIG. 3), and the source electrode 54 is connected to the
source wiring line 44 (refer to FIG. 3), both electrodes respec-
tively included in the wiring lines.

[0040] Additionally, as shown in FIG. 2, the TFT 50 is
covered by an interlayer insulating film (interlayer insulating
layer) 56 made of an insulating material. The interlayer insu-
lating film 56 has a contact hole 41 formed therein, and the
drain electrode 55 of the TFT 50 is electrically connected to
the pixel electrode 40 through the contact hole 41. The pixel
electrode 40 is typically made of ITO (indium tin oxide),
which is a transparent conductive material. An alignment film
57 made of polyimide or the like is formed covering the
surface of the pixel electrode 40. The surface of the alignment
film 57 (that is, the surface in contact with the liquid crystal
layer 12) has alignment treatment (rubbing treatment, photo-
alignment treatment, or the like, for example) conducted
thereon in order to set the orientation of the liquid crystal
molecules when a voltage is not applied thereon. A voltage
based on an image is supplied to the pixel electrodes 40 at a
prescribed timing through the gate wiring lines 42, the source
wiring lines 44, and the TFTs 50.

[0041] As shown in FIG. 2, each grid region has an auxil-
iary capacitance electrode (also referred to as a storage
capacitance electrode or a Cs electrode) 47 formed therein.
The auxiliary capacitance electrode 47 is electrically con-
nected to the auxiliary capacitance wiring line 46. An auxil-
iary capacitance for maintaining a voltage applied to the pixel
40 is generated between a portion of the pixel electrode 40
and the auxiliary capacitance electrode 47.

[0042] Asshownin FIG. 1, the gate wiring lines 42 and the
source wiring lines 44 are typically connected to an external
driver circuit 95 including a driver IC provided in the periph-
ery of the liquid crystal display panel 10, the external driver
circuit 95 being able to supply image signals and the like.

[0043] Onthe other hand, as shown in FIG. 2, in the display
region 10A, one color filter 34 out of the subpixel colors of R
(red), G (green), B (blue), and Y (yellow) is formed in each
position opposite to the pixel area (pixel electrode 40) of the
array substrate 20 on the panel surface (facing the liquid
crystal layer 12) 32 on the front side of the main substrate
body (glass substrate) 31 of the CF substrate 30. The black
matrix (light-shielding film) 33 for preventing light leakage
between subpixels, increasing contrast, and preventing the
respective colors from mixing is formed dividing the color
filters 34. The black matrix 33 and the color filters 34 are
covered by an insulating film (planarizing film) 36 made of an
insulating resin material, for example, and an opposite elec-
trode (common electrode) 37 made of ITO is formed on the
surface of the insulating film 36. An alignment film 38 is
formed on the surface (liquid crystal layer 12 side) of the
opposite electrode 37. The surface of the alignment film 38 is
also given an alignment treatment similar to that of the align-
ment film 57.
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[0044] As shown in FIG. 1, a bezel 90 is mounted on the
front of the liquid crystal display panel 10. A frame 92 is
mounted on the rear side of the liquid crystal display panel 10.
The bezel 90 and the frame 92 are fixed to each other with the
liquid crystal display panel 10 therebetween. Furthermore,
the frame 92 has an opening corresponding to the display
region 10A in the central portion of the liquid crystal display
panel 10. A backlight device 80 is mounted on the rear (rear of
the bezel 90) of the liquid crystal display panel 10.

[0045] AsshowninFIG. 1, the backlight device 80 includes
a plurality of point light sources (typically LEDs) 82, a light
guide plate 86 that converts light from the light sources 82
into planar light, and a chassis 88 that stores these, for
example. The light sources 82 are disposed on wiring line
substrates 84, and are covered by a reflector (reflective film)
that is not shown in the drawings in order to efficiently radiate
light from the light sources 82 to the light guide plate 86. The
chassis 88 has a box shape with an opening facing the front,
and a reflective sheet 89 for efficiently reflecting light from
the light sources 82 towards the viewer is disposed between
the light guide plate 86 and the chassis 88.

[0046] A plurality of sheet-shaped optical sheets 87 are
layered covering the front of the light guide plate 86. The
optical sheets 78 are constituted of a diffusion plate, a diffu-
sion sheet, a lens sheet, and a brightness enhancement sheet in
this order from the backlight device 80 side, for example, but
are not limited to this combination and order. The optical
sheets 87 are held between the chassis 88 and the frame 92. An
inverter circuit substrate not shown in the drawings for
mounting an inverter circuit thereon, and an inverter trans-
former not shown in the drawings functioning as a booster
circuit that supplies power to each light source 82 are pro-
vided on the rear side of the chassis 74. However, descriptions
thereof will be omitted as these are not characterizing features
of the present invention.

[0047] Next, with reference to FIGS. 5A to 5D, one pre-
ferred example of a manufacturing method for the array sub-
strate 20 for the liquid crystal display panel of the present
embodiment will be described.

[0048] First, the main array substrate body 21 made of glass
cut out from a mother glass is prepared. A resist film 70 made
of an ultraviolet-sensitive resin is coated onto the panel sur-
face 22 on the front side of the main array substrate body 21
(step of resist coating). The resist film (a positive resist film
70, for example) is cured by prebaking (step of prebaking).
Next, aresist film 72 is coated onto the panel surface 23 on the
rear side of the main array substrate body 21 and cured in a
similar manner. A patterned mask is placed over the cured
resist film 72 and ultraviolet light of a prescribed wavelength
(an i-line 365 nm in wavelength, for example) is radiated
through the mask, thereby conducting exposure on the resist
film 72 (step of exposure). The post-exposure main array
substrate body 21 is soaked in developer and then rinsed in
pure water, thereby removing through dissolution exposed
portions of the resist film 72 (step of development). Then,
postbaking is conducted (step of postbaking). Thus, as shown
in FIG. 5A, a resist film 72 that has the pattern of the above-
mentioned mask (unexposed portions of the positive resist
film) is formed on the main array substrate body 21.

[0049] Next, as shown in FIG. 5B, etching is conducted,
forming concavities 25 with a prescribed depth in prescribed
areas where the resist film 72 is not formed on the main array
substrate body 21 (step of etching). Dry etching and wet
etching are examples of the etching process. Dry etching and
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the like using gas radicals generated by plasma can be pref-
erably used, for example. The depth of the concavities 25 can
be appropriately adjusted by the etching conditions (etching
rate, for example). A depth 0of 400 nm to 1 pm is preferable as
a depth for the concavities 25. Finally, the resist film 72 and
the resist film 70 are removed from the main array substrate
body 21 using oxygen gas plasma or the like, for example
(step of resist removal).

[0050] As a result, as shown in FIG. 5C, a plurality of
concavities 25 are formed in the panel surface 23 on the rear
side of the main array substrate body 21.

[0051] Next, as shown in FIG. 5D, a multilayer conductive
film including titanium (Ti) and aluminum (Al), which con-
stitute the gate electrodes 51 (gate wiring lines 42) and the
auxiliary capacitance electrodes 47 (auxiliary capacitance
wiring lines 46), is deposited (vapor deposition) by sputtering
onto the main array substrate body 21 (step of film-forming).
Then, resist is coated onto the multilayer conductive film in a
step of resist coating, and patterned in steps of prebaking,
exposure, development, postbaking, etching, and resist
removal, thus forming the gate electrodes 51 (gate wiring
lines 42) and auxiliary capacitance electrodes 47 (auxiliary
capacitance wiring lines 46) of a prescribed pattern on the
main array substrate body 21.

[0052] The gate insulating film (insulating layer) 52 is
formed on the gate electrodes 51 and the auxiliary capaci-
tance electrodes 47. The gate insulating film 52 is formed of
SiN,, SiO,, or the like by plasma CVD, for example. The
semiconductor film (semiconductor layer) 53 is formed on
the gate insulating film 52, over the gate electrode 51. The
gate insulating film 52 made of SiN__ or the like, the semicon-
ductor film 53 with a two layer structure of an a.-Si layer and
an n+a-Si layer, and a channel protective film layer inter-
posed between the two layers of the semiconductor film 53
can be layered four layers in a row by plasma CVD. Resist is
coated onto the layered semiconductor film 53 by a step of
resist coating, and the semiconductor film 53 is patterned by
the steps of prebaking, exposure, development, postbaking,
etching, and resist removal.

[0053] Next,inamannersimilarto that of the gate electrode
51 (gate wiring line 42), source wiring lines 44, and a con-
ductive film with a two-layered structure (the bottom layer
being titanium, the top layer being aluminum) to become the
source electrode 54 and the drain electrode 55 on the semi-
conductor film 53 are formed. In the step of etching, it is
preferable that a portion (channel) between the source elec-
trode 54 and the drain electrode 55 be etched until the semi-
conductor film 53 (technically the front layer of the channel
protective film formed between the a-Si layer and the n+a-Si
layer) is exposed.

[0054] The TFT 50 is formed by forming an interlayer
insulating film (interlayer insulating layer) 56 made of SiN_
by plasma CVD to cover the source electrode 54 and the drain
electrode 55, which were formed in the manner described
above, and the semiconductor film 53 exposed in the channel
between the electrodes 54 and 55. A contact hole 41 is formed
in the interlayer insulating film 56. Then, a transparent con-
ductive film made of ITO is sputtered onto the interlayer
insulating film 56 and patterned so as to function as the pixel
electrode 40, thus forming a pixel area in a prescribed pattern.
At this time, the pixel electrode 40 is formed so as to be
electrically connected to the drain electrode 55 through the
contact hole 41.
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[0055] Next, an alignment film material is coated onto the
interlayer insulating film 56 and the pixel electrode 40 by the
inkjet method, for example, and then, alignment treatment is
conducted on the alignment film material (rubbing treatment,
photoalignment treatment, or the like, for example) in order to
control the orientation of the liquid crystal molecules, thus
forming the alignment film 57.

[0056]
above.

[0057] As showninFIGS. 4 and 5D, in the panel surface 23
on the rear side of the main array substrate body 21 in the
array substrate 20 of the present embodiment, concavities 25
that are recessed from the surface of the main array substrate
body 21 are formed regularly (continuously in the present
embodiment) along the gate wiring lines 42 and below the
TFTs 50, and the concavities 27 are formed regularly (con-
tinuously in the present embodiment) along the source wiring
lines 44. As a result, the roughness of the panel surface 23 on
the rear side of the main array substrate body 21 increases.
Thus, it is possible to effectively prevent the occurrence of
peeling electrification between the stage and the array sub-
strate 20 when the array substrate 20 of the present embodi-
ment is lifted from the stage and transported after conducting
prescribed processes in the manufacturing steps for the liquid
crystal display panel, and thus, it is possible to prevent defects
resulting from peeling electrification (static electricity) in the
TFTs 50 formed in the array substrate 20.

[0058] Next, with reference to FIG. 6, Embodiment 2 will
be explained. FIG. 6 is a cross-sectional view that schemati-
cally shows a structure of an array substrate 120 of the present
embodiment.

[0059] As shown in FIG. 6, in the panel surface 123 on the
rear side of a main array substrate body 121 where source
wiring lines 144 are formed, a plurality of concavities 127 that
are recessed from a panel surface 123 on the rear side of a
main array substrate body 121 are formed below the source
wiring lines 144. A resin material 130 including an anti-static
substance fills the concavities 127 so as to be slightly recessed
from the panel surface 123 on the rear side of the main array
substrate body (such that the surface of the rear side panel
surface 123 is not flush with the surface of the resin material
including the anti-static substance filled into the concavities
127). There is no limit on the anti-static substance of the
present embodiment, and an anion anti-static substance made
of an alkyl sulfate or the like, a cation anti-static substance
made of a quaternary ammonium salt or the like, a nonion
anti-static substance made of an ethanol amide or the like, a
polymer anti-static substance made of a polyacrylic acid or
the like, a conductive metal powder, carbon nanotubes, and
the like can be used, for example. Also, there is no limit on the
resin material 130 as long as it is a transparent resin material,
and examples include a polyester resin, an acrylic resin, a
urethane resin, and like.

[0060] The array substrate 120 of this configuration has
effects similar to Embodiment 1, and in addition, an anti-
static substance is included in the array substrate 120, thus
improving the anti-static property.

The array substrate 20 is manufactured by the steps

[0061] The concavities may be formed regularly (continu-
ously or intermittently, for example) below the gate wiring
lines and the gate electrodes, in the panel surface 123 on the
rear side of the main array substrate body 121. Also, the resin
material 130 including an anti-static substance may be filled
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into the concavities 127 such that the rear side panel surface
123 becomes flush with the resin material 130 filled into the
concavities 127.

[0062] Next, with reference to FIG. 7, Embodiment 3 will
be explained. FIG. 7 is a cross-sectional view that schemati-
cally shows a structure of an array substrate 220 of the present
embodiment.

[0063] Asshown in FIG. 7, in the array substrate 220 of the
present embodiment, a plurality of concavities 230 recessed
from a panel surface 223 on the rear of a main array substrate
body 221 are formed regularly below auxiliary capacitance
electrodes 47 (auxiliary capacitance wiring lines 46) in the
panel surface 223 on the rear side of the main array substrate
221 on which TFTs 50 are formed. As a result, the roughness
of the panel surface 223 on the rear side of the main array
substrate body 21 is further increased. Because the concavi-
ties 230 are formed below the auxiliary capacitance elec-
trodes 47 (auxiliary capacitance electrodes 46), it is possible
to mitigate the occurrence of defects (display unevenness and
the like, for example) in image display occurring due to
changes in optical characteristics that could occur due to the
formation of the concavities 230.

[0064] Specific examples of the present invention were
described above in detail with reference to the figures, but
these specific examples are illustrative, and not limiting the
scope of the claims. The technical scope defined by the claims
includes various modifications of the specific examples
described above.

[0065] Themain array substrate body is not limited to being
made of glass, and may be made of another material (syn-
thetic resins and the like), for example.

INDUSTRIAL APPLICABILITY

[0066] According to the present invention, a plurality of
concavities are formed in the rear surface of the array sub-
strate, and thus, it is possible to prevent peeling electrification
from occurring when the array substrate is transferred from a
stage in the manufacturing steps for the liquid crystal display
panel.

Description of Reference Characters

[0067] 10 liquid crystal display panel
[0068] 10A display region

[0069] 12 liquid crystal layer

[0070] 20 array substrate

[0071] 21 main array substrate body
[0072] 22 front panel surface

[0073] 23 rear panel surface

[0074] 25 concavity

[0075] 27 concavity

[0076] 29 polarizing plate

[0077] 30 color filter substrate (CF substrate)
[0078] 31 main color filter substrate body
[0079] 32 front panel surface

[0080] 33 black matrix

[0081] 34 color filter

[0082] 36 insulating film

[0083] 37 opposite electrode

[0084] 38 alignment film

[0085] 39 polarizing plate

[0086] 40 pixel electrode

[0087] 41 contact hole

[0088] 42 gate wiring line (wiring line)
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[0089] 44 source wiring line (wiring line)

[0090] 46 auxiliary capacitance wiring line (wiring line)

[0091] 47 auxiliary capacitance electrode

[0092] 50 thin film transistor (TFT)

[0093] 51 gate electrode (wiring line)

[0094] 52 gate insulating film (insulating layer)

[0095] 53 semiconductor film (semiconductor layer)

[0096] 54 source electrode (wiring line)

[0097] 55 drain electrode

[0098] 56 interlayer insulating film (interlayer insulating
layer)

[0099] 57 alignment film

[0100] 70,72 resist film

[0101] 80 backlight device

[0102] 82 point light source

[0103] 84 wiring line substrate

[0104] 86 light guide plate

[0105] 87 optical sheets

[0106] 88 chassis

[0107] 89 reflective sheet

[0108] 90 bezel

[0109] 92 frame

[0110] 95 external driver circuit

[0111] 100 liquid crystal display device

[0112] 120 array substrate

[0113] 121 main array substrate body

[0114] 123 rear panel surface

[0115] 127 concavity

[0116] 130 resin material

[0117] 144 source wiring line

[0118] 220 array substrate

[0119] 221 main array substrate body
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[0120] 223 rear panel surface
[0121] 230 concavity
1. An array substrate included in a liquid crystal display
panel, comprising:
a main array substrate body; and
wiring lines including thin film transistors disposed on one
panel surface of the main array substrate body,

wherein, in the main array substrate body, a surface thereof
has a plurality of concavities that are recessed from the
surface of the main array substrate body, said surface
being on a side opposite to the panel surface where the
wiring lines are disposed.

2. The array substrate for a liquid crystal display panel
according to claim 1, wherein the plurality of concavities are
disposed in positions corresponding to the thin film transis-
tors.

3. The array substrate for a liquid crystal display panel
according to claim 1,

wherein the wiring lines include a plurality of gate wiring

lines and a plurality of source wiring lines intersecting
with the gate wiring lines, and

wherein the plurality of concavities are disposed regularly

along the gate wiring lines and the source wiring lines, in
positions corresponding to the gate wiring lines and the
source wiring lines.

4. The array substrate for a liquid crystal display panel
according to claim 1, wherein the plurality of concavities are
filled with an anti-static substance.

5. A liquid crystal display panel, comprising the array
substrate for a liquid crystal display panel according to claim
1.

6. A liquid crystal display device, comprising the liquid
crystal display panel according to claim 5.
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