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(57) ABSTRACT

Disclosed is a liquid crystal panel comprising a scan signal
line (16x), a data signal line (15x), and a transistor (12a) that
is connected to the scan signal line (16x) and the data signal
line (15x), wherein a pixel (101) is provided with pixel elec-
trodes (17a, 17b). The pixel electrode (17a) is connected to
the data signal line (15x) through the transistor (12a). The
liquid crystal panel also includes a capacitance electrode
(37a) which is electrically connected to the pixel electrode
(17a). The capacitance electrode (37a) and the pixel electrode
(17a) overlap with each other through an insulating film
interposed therebetween; the capacitance electrode (37a) and
the pixel electrode (17b) overlap with each other through an
insulating film interposed therebetween; and the areas of the
overlapping portions are equal to each other. Consequently,
the yield can be improved in a capacitive coupling type pixel
division system active matrix substrate or in a liquid crystal
panel comprising the active matrix substrate.
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ACTIVE MATRIX SUBSTRATE, METHOD
FOR PRODUCING ACTIVE MATRIX
SUBSTRATE, LIQUID CRYSTAL PANEL,
METHOD FOR PRODUCING LIQUID
CRYSTAL PANEL, LIQUID CRYSTAL
DISPLAY DEVICE, LIQUID CRYSTAL
DISPLAY UNIT, AND TELEVISION
RECEIVER

TECHNICAL FIELD

[0001] The present invention relates to an active matrix
substrate including a plurality of pixel electrodes in one pixel
region, and to a liquid crystal display device (pixel division
system) using such active matrix substrate.

BACKGROUND ART

[0002] Inorderto improve the dependence of view angle of
v (gamma) characteristics of a liquid crystal display device (to
suppress the display whitening problem or the like, for
example), a liquid crystal display device in which a plurality
of sub-pixels provided in a single pixel are controlled for
different luminance levels to display halftones by area grada-
tion of the sub-pixels (pixel division system; see Patent Docu-
ment 1, for example) is being proposed.

[0003] In the active matrix substrate according to Patent
Document 1, as shown in FIG. 50, three pixel electrodes 121a
to 121c are aligned within one pixel region along a data signal
line 115, and a source electrode 116s of a transistor 116 is
connected to a contact electrode 117a, the contact electrode
117a is connected to a controlling electrode 118 through a
lead-out wiring 119, the controlling electrode 118 is con-
nected to a contact electrode 117b through a lead-out wiring
126, the contact electrode 117a is connected to an pixel elec-
trode 121a through a contact hole 120a, the contact electrode
117b is connected to the pixel electrode 121c¢ through a con-
tact hole 120b, the pixel electrode 121b that is electrically
floating overlaps the controlling electrode 118 through an
insulating layer, and the pixel electrode 121b is capacitively-
coupled to the pixel electrodes 121a and 121c, respectively
(capacitance coupling type pixel division system). Moreover,
a storage capacitance is formed at a location where the con-
trolling electrode 118 overlaps the capacitance wiring 113. In
a liquid crystal display device using this active matrix sub-
strate, sub-pixels corresponding to the pixel electrodes 121a
and 121c can respectively become a bright sub-pixel, and a
sub-pixel corresponding to the pixel electrode 121b can
become a dark sub-pixel, and halftones can be displayed by
area gradation of these bright sub-pixels (two pixels) and a
dark sub-pixel (one pixel).

RELATED ART DOCUMENTS

Patent Documents

[0004] Patent Document 1: Japanese Patent Application
Laid-Open Publication No. 2006-39290 (publication date:
Feb. 9, 2006)

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0005] However, in the active matrix substrate of FIG. 50, if
a short-circuiting occurs between the controlling electrode
118 and the pixel electrode 121b, for example, by cutting the
lead-out wiring 119, it is possible to avoid signal potentials

Feb. 2, 2012

being written in the pixel electrode 121b from the data signal
line, but the pixel electrode 121b becomes no longer capaci-
tively-coupled to the pixel electrode 121a.

[0006] As just described, in the conventional active matrix
substrate, a sub-pixel (dark sub-pixel) corresponding to the
pixel electrode 121b is likely to become defective, and the
yield can possibly be lowered.

[0007] In light of the above-mentioned problem, the
present invention provides a configuration in which the yield
can be improved in an active matrix substrate of the capaci-
tance coupling type pixel division system.

Means for Solving the Problems

[0008] The present active matrix substrate includes: a scan
signal line, a data signal line, and a transistor that is connected
to the scan signal line and the data signal line; and first and
second pixel electrodes provided in a single pixel region,
wherein the first pixel electrode is connected to the data signal
line through the transistor, wherein a first capacitance elec-
trode that is electrically connected to either one of the first and
second pixel electrodes is included, and wherein the first
capacitance electrode and the first pixel electrode overlap
with each other through an insulating film, the first capaci-
tance electrode and the second pixel electrode overlap with
each other through an insulating film, and the respective
overlapped areas are equal to each other.

Effects of the Invention

[0009] The active matrix substrate of the present invention
has a configuration in which an active matrix substrate of the
capacitance coupling type pixel division system is equipped
with a capacitance electrode that overlaps each of the first and
second pixel electrodes, which are provided in one pixel
region, and the respective overlapped areas are equal to each
other.

[0010] According to the above-mentioned configuration, in
the active matrix substrate of the capacitance coupling type
pixel division system, the first and second pixel electrodes
provided in one pixel region respectively overlap the first
capacitance electrode. This way, in a configuration in which
the first capacitance electrode is electrically connected to the
first pixel electrode, even if a short-circuiting occurs between
the first capacitance electrode and the second pixel electrode,
for example, by electrically disconnecting the first capaci-
tance electrode from the first pixel electrode, a capacitance
coupling of'the first and second pixel electrodes can be main-
tained by a capacitance (coupling capacitance) formed at a
location where the first capacitance electrode and the first
pixel electrode overlap with each other. Consequently, it is
possible to improve the manufacturing yield of the present
active matrix substrate and a liquid crystal panel equipped
with this active matrix substrate.

[0011] Further, in the above-mentioned configuration, the
area where the first capacitance electrode and the first pixel
electrode overlap is equal to the area where the first capaci-
tance electrode and the second pixel electrode overlap, and
therefore, a value of the coupling capacitance before and after
a short-circuit, that is, a capacitance value formed in the area
where the first capacitance electrode and the second pixel
electrode overlap (before the short-circuit) and the capaci-
tance value formed in an area where the first capacitance
electrode and the first pixel electrode overlap (after the short-
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circuit), is unlikely to change. Accordingly, the potential of
the first and second pixel electrodes can be controlled nor-
mally.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a circuit diagram showing the configura-
tion of a liquid crystal panel according to Embodiment 1.
[0013] FIG. 2 is a plan view showing a specific example of
the liquid crystal panel of FIG. 1.

[0014] FIG. 3 is a cross-sectional arrow view taken along
the line A-B of FIG. 2.

[0015] FIG. 4 is a cross-sectional arrow view of a modified
configuration of FIG. 2, taken along the line A-B.

[0016] FIG.S5 isatiming chart showing a driving method of
the liquid crystal display device equipped with the liquid
crystal panel of FIG. 1.

[0017] FIG. 6is aschematic view showing the display state
of respective frames when the driving method of FIG. 5 is
used.

[0018] FIG. 7 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 1.

[0019] FIG. 8is a plan view showing a repair method of the
liquid crystal panel of FIG. 2.

[0020] FIG. 9 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 1.

[0021] FIG. 10 is a cross-sectional arrow view taken along
the line A-B of FIG. 9.

[0022] FIG. 11 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 1.

[0023] FIG. 12 is a plan view showing a repair method of
the liquid crystal panel of FIG. 11.

[0024] FIG. 13 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 1.

[0025] FIG. 14 is a cross-sectional arrow view taken along
the line A-B of FIG. 13.

[0026] FIG. 15 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 1.

[0027] FIG. 16 is a circuit diagram showing another con-
figuration of the liquid crystal panel according to Embodi-
ment 1.

[0028] FIG.17isaplan view showing a specific example of
the liquid crystal panel shown in FIG. 16.

[0029] FIG. 18 is a circuit diagram showing another con-
figuration of the liquid crystal panel according to Embodi-
ment 1.

[0030] FIG. 19 is a schematic view showing the display
state of respective frames when the driving method of FIG. 5
is used for a liquid crystal display device equipped with the
liquid crystal panel of FIG. 18.

[0031] FIG.20isaplan view showing a specific example of
the liquid crystal panel shown in FIG. 18.

[0032] FIG. 21 is a circuit diagram showing the configura-
tion of a liquid crystal panel according to Embodiment 2.
[0033] FIG.22isaplan view showing a specific example of
the liquid crystal panel shown in FIG. 21.

[0034] FIG. 23 is a plan view showing a repair method of
the liquid crystal panel of FIG. 22.

[0035] FIG. 24 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 21.

[0036] FIG. 25 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 21.

[0037] FIG. 26 is a plan view showing a repair method of
the liquid crystal panel of FIG. 25.
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[0038] FIG. 27 is a circuit diagram showing the configura-
tion of a liquid crystal panel according to Embodiment 3.
[0039] FIG.28is aplan view showing a specific example of
the liquid crystal panel shown in FIG. 27.

[0040] FIG. 29 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 27.

[0041] FIG. 30 is a circuit diagram showing another con-
figuration of the liquid crystal panel according to Embodi-
ment 3.

[0042] FIG. 31 s aplan view showing a specific example of
the liquid crystal panel shown in FIG. 30.

[0043] FIG. 32 is a circuit diagram showing another con-
figuration of a liquid crystal panel according to Embodiment
4.

[0044] FIG. 33 is a plan view showing a specific example of
the liquid crystal panel shown in FIG. 32.

[0045] FIG. 34 is a plan view showing a repair method of
the liquid crystal panel of FIG. 33.

[0046] FIG. 35 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 32.

[0047] FIG. 36 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 32.

[0048] FIG. 37 is a circuit diagram showing another con-
figuration of a liquid crystal panel according to Embodiment
5.

[0049] FIG. 38 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 37.

[0050] FIG. 39 is a plan view showing a repair method of
the liquid crystal panel of FIG. 38.

[0051] FIG. 40 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 37.

[0052] FIG. 41 is a plan view showing a specific example of
the liquid crystal panel according to Embodiment 6.

[0053] FIG. 42 is a cross-sectional arrow view taken along
the line A-B of FIG. 41.

[0054] FIG. 43 is a plan view showing another specific
example of the liquid crystal panel shown in FIG. 41.

[0055] FIG. 44 is a cross-sectional arrow view taken along
the line A-B of FIG. 43.

[0056] FIG. 45 is a schematic view showing a configuration
of'aliquid crystal display unit according to the present inven-
tion and a liquid crystal display device according to the
present invention, and FIG. 45 (a) shows a configuration of
the present liquid crystal display unit, and FIG. 45 (4) shows
a configuration of the present liquid crystal display device.
[0057] FIG. 46 is a block diagram explaining the entire
configuration of a present liquid crystal display device.
[0058] FIG. 47 is a block diagram explaining the functions
of a present liquid crystal display device.

[0059] FIG. 48 is a block diagram explaining the functions
of a television receiver according to the present invention.
[0060] FIG. 49 is an exploded perspective view showing
the configuration of a present television receiver.

[0061] FIG. 50 is a plan view showing the configuration of
a conventional liquid crystal panel.

DETAILED DESCRIPTION OF EMBODIMENTS

[0062] Examples of embodiments of the present invention
are described below with reference to FIGS. 1 to 49. In the
description below, itis assumed that the direction in which the
scan signal line extends is the row direction, for convenience.
Needless to say, however, when aliquid crystal display device
equipped with the present liquid crystal panel (or the active
matrix substrate used in the liquid crystal panel) is in use
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(when viewed), the scan signal line can extend in either a
horizontal or vertical direction. Alignment control structures
formed on the liquid crystal panel are omitted as appropriate.

Embodiment 1

[0063] FIG. 1 is an equivalent circuit diagram showing a
part of the liquid crystal panel according to Embodiment 1. As
shown in FIG. 1, the present liquid crystal panel includes data
signal lines (15x and 15y) extending in the column direction
(up/down direction in the figure), scan signal lines (16x and
16y) extending in the row direction (right/left direction in the
figure), pixels (101 to 104) arranged in the row and column
directions, storage capacitance wirings (18p and 18¢), and a
common electrode (opposite electrode) com. All pixels have
the same structure. The pixel column that includes pixels 101
and 102 and the pixel column that includes pixels 103 and 104
are adjacent to each other, and the pixel row that includes
pixels 101 and 103 and the pixel row that includes pixels 102
and 104 are adjacent to each other.

[0064] In the present liquid crystal panel, one data signal
line and one scan signal line are provided for each of the
pixels. Two pixel electrodes are aligned in the column direc-
tion within a single pixel, and two pixel electrodes 17a and
17b provided in a pixel 101 as well as two pixel electrodes 17¢
and 174 provided in a pixel 102 are arranged in one column,
two pixel electrodes 17A and 17B provided in a pixel 103 as
well as two pixel electrodes 17C and 17D provided in a pixel
104 are arranged in one column. The pixel electrodes 17a and
17A, the pixel electrodes 175 and 17B, the pixel electrodes
17¢ and 17C, and the pixel electrodes 17d and 17D are adja-
cent to each other, respectively, in the row direction.

[0065] Inthepixel 101, the pixel electrodes 17a and 175 are
connected through a coupling capacitance Cab, the pixel elec-
trode 17a is connected to a data signal line 15x through a
transistor 12a that is connected to a scan signal line 16x, a
storage capacitance Cha is formed between the pixel elec-
trode 17a and a storage capacitance wiring 18p, a storage
capacitance Chb is formed between the pixel electrode 175
and the storage capacitance wiring 18p, a liquid crystal
capacitance Cla is formed between the pixel electrode 17a
and the common electrode com, and a liquid crystal capaci-
tance Clb is formed between the pixel electrode 175 and the
common electrode com.

[0066] Inthe pixel 102, which is adjacent to the pixel 101 in
the column direction, the pixel electrodes 17¢ and 17d are
connected to each other through a coupling capacitance Ccd;
the pixel electrode 17¢ is connected to the data signal line 15x
through a transistor 12¢ that is connected to a scan signal line
16y; a storage capacitance Che is formed between the pixel
electrode 17¢ and a storage capacitance wiring 18¢; a storage
capacitance Chd is formed between the pixel electrode 174
and the storage capacitance wiring 18¢; a liquid crystal
capacitance Clc is formed between the pixel electrode 17¢
and the common electrode com; and a liquid crystal capaci-
tance Cld is formed between the pixel electrode 17d and the
common electrode com.

[0067] Inthe pixel 103, which is adjacent to the pixel 101 in
the row direction, the pixel electrodes 17A and 17B are con-
nected together through a coupling capacitance CAB; the
pixel electrode 17A is connected to a data signal line 15y
through a transistor 12A that is connected to the scan signal
line 16x; a storage capacitance ChA is formed between the
pixel electrode 17 A and the storage capacitance wiring 18p; a
storage capacitance ChB is formed between the pixel elec-
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trode 17B and the storage capacitance wiring 18p; a liquid
crystal capacitance ClA is formed between the pixel electrode
17A and the common electrode com; and a liquid crystal
capacitance CIB is formed between the pixel electrode 17B
and the common electrode com.

[0068] Ina liquid crystal display device equipped with the
present liquid crystal panel, scan is performed sequentially,
and the scan signal lines 16x and 16y are selected sequen-
tially. For example, when the scan signal line 16x is selected,
because the pixel electrode 17a is connected to the data signal
line 15x (through the transistor 12a), and the pixel electrode
17a and the pixel electrode 175 are capacitively-coupled
through the coupling capacitance Cab, when the capacitance
value of Cla equals the capacitance value of Clb equals Cl, the
capacitance value of Cha equals the capacitance value of Chb,
the capacitance value of Cab equals Cl, the potential of the
pixel electrode 17a after the transistor 12a is turned offis Va,
and the potential of the pixel electrode 175 after the transistor
124 is turned off is Vb, Vb becomes equal to Va times [Cl/
(CI+Ch+Cl)]]. In other words, IValZIVbl (here, |Val means a
difference in potential between Va and com potential=Vcom,
for example), and therefore, sub-pixels including the pixel
electrode 17a becomes bright sub-pixels, and sub-pixels
including the pixel electrode 175 becomes dark sub-pixels
when displaying halftones, and an image can be displayed by
area gradation of these bright and dark sub-pixels. With this
configuration, the view angle characteristics of the above-
mentioned liquid crystal display device can be improved.

[0069] A specific example of the pixel 101 of FIG. 1 is
shown in FIG. 2. As shown in the figure, the transistor 12a is
disposed in the proximity of the intersection of the data signal
line 15x and the scan signal line 16x, and in the pixel region
defined by the signal lines (15x and 16x), a rectangular-
shaped pixel electrode 17a and a rectangular-shaped pixel
electrode 175 are arranged in the column direction, and one of
four sides constituting the perimeter of the first pixel elec-
trode and one of four sides constituting the perimeter of the
second pixel electrode are disposed adjacent to each other.
The capacitance electrode 37a (the first capacitance elec-
trode) is disposed such that it crosses a space between these
two adjacent sides (a space between the pixel electrodes 17a
and 175) and extends in the column direction so as to overlap
each of the pixel electrodes 17a and 17b. The storage capaci-
tance wiring 18p has a storage capacitance wiring extended
portion that is branched off from the storage capacitance
wiring 18p, and is disposed such that it extends to overlap a
part of the edges of the pixel electrodes 17a and 176 when
observed in a plan view. The storage capacitance wiring
extended portion of the storage capacitance wiring 18p
extends along the data signal lines 15x and 15y as well as the
scan signal lines 16x and 16y so as to surround the pixel
regions, and extends so as to overlap each of three sides
excluding two sides that form the space between the pixel
electrodes 17a and 17b. Due to the shape of this storage
capacitance wiring 18p, it is possible to suppress a jumping of
electric charge from the data signal lines 15x and 15y and
from the scan signal lines 16x and 16y, and therefore,
improvement effects of a burn-in of a floating pixel can be
obtained. Moreover, because the storage capacitance wiring
18p can have redundancy due to the branching structure, the
yield can be improved. Such a structure of the storage capaci-
tance wiring 18p can be applied to the respective embodi-
ments of a liquid crystal panel, which will be described later,
and similar effects can be achieved.
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[0070] Over the scan signal line 16x, a source electrode 8a
and a drain electrode 9a of the transistor 12a are formed, and
the source electrode 8a is connected to the data signal line
15x. The drain electrode 9a is connected to a drain lead-out
wiring 27a, and the drain lead-out wiring 27a is connected to
the pixel electrode 17a through the contact hole 11a. The
capacitance electrode 374 is connected to the pixel electrode
17a through a contact hole 67a, and overlaps the pixel elec-
trode 1756 through an interlayer insulating film, and the cou-
pling capacitance Cab (see FIG. 1) between the pixel elec-
trodes 17a and 175 is formed at the location of the overlap.
Further, the capacitance electrode 374 is formed such that it
overlaps the pixel electrode 174 through the interlayer insu-
lating film, and that the area of the overlapped portion is
substantially equal to the area of the overlapped portion
between the capacitance electrode 37a and the pixel electrode
176b.

[0071] The pixel electrode 17a and the storage capacitance
wiring 18p overlap each other through an interlayer insulating
film and a gate insulating film, and the storage capacitance
Cha (see FIG. 1) is formed at the location of the overlap, the
pixel electrode 175 and the storage capacitance wiring 18p
overlap through the interlayer insulating film and the gate
insulating film, and the storage capacitance Chb (see FIG. 1)
is formed at the location of the overlap. Furthermore, the
configuration (the shapes and locations of the respective
members, and the relation of connection among them) of
other pixels is same as that of the pixel 101.

[0072] According to this configuration, the sub-pixel that
includes the pixel electrode 17a becomes a bright sub-pixel
(hereinafter “BR”), and the sub-pixel that includes the pixel
electrode 175 becomes a dark sub-pixel (hereinafter “DA”).

[0073] FIG. 3 is a cross-sectional arrow view taken along
the line A-B of FIG. 2. As shown in the figure, the present
liquid crystal panel includes an active matrix substrate 3, a
color filter substrate 30 facing the active matrix substrate, and
a liquid crystal layer 40 interposed between the substrates (3
and 30).

[0074] In the active matrix substrate 3, the scan signal line
16x and the storage capacitance wiring 18p are formed over a
glass substrate 31, and an inorganic gate insulating film 22 is
formed so as to cover them. Over the inorganic gate insulating
film 22, a semiconductor layer 24 (i layer and n+ layer), a
source electrode 8a and a drain electrode 94 that are in contact
with the n+ layer, a drain lead-out wiring 27a, and the capaci-
tance electrode 37a are formed, and an inorganic interlayer
insulating film 25 is formed so as to cover them. Over the
inorganic interlayer insulating film 25, the pixel electrodes
17a and 175 are formed, and an alignment film (not shown) is
further formed to cover the pixel electrodes 17a and 175.
Here, in the contact hole 11a, the inorganic interlayer insu-
lating film 25 is removed, and therefore, the pixel electrode
17a and the drain lead-out wiring 27a are connected to each
other. Similarly, in the contact hole 67a, the inorganic inter-
layer insulating film 25 is removed, and therefore, the pixel
electrode 17a and the capacitance electrode 37a are con-
nected to each other. The capacitance electrode 37a, which is
formed in the same layer with the drain lead-out wiring 274,
overlaps the pixel electrode 175 through the inorganic inter-
layer insulating film 25, and consequently, the coupling
capacitance Cab (see FIG. 1) is formed.

[0075] Meanwhile, in the color filter substrate 30, a colored
layer 14 is formed over a glass substrate 32, and a common
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electrode (com) 28 is formed over the color layer 14, and an
alignment film (not shown) is further formed so as to cover the
common electrode (com) 28.

[0076] FIG.51is atiming chart showing the driving method
of the present liquid crystal display device (liquid crystal
display device operating in the normally black mode)
equipped with the liquid crystal panel shown in FIG. 1 and
FIG. 2. Here, Sv and SV show a signal potential supplied to
the respective two data signal lines (15x and 15y, for example)
adjacent to each other, Gx and Gy show a gate-on pulse signal
supplied to the scan signal lines 16x and 16y, Va and Vb, VA
and VB, Vc and Vd respectively show potential of the pixel
electrodes 17a and 175, 17A and 17B, 17¢ and 174.

[0077] In this driving method, as shown in FIG. 5, scan
signal lines are selected sequentially, the polarity of the signal
potential supplied to the data signal lines is reversed in every
one horizontal scan period (1H), the polarity of the signal
potential supplied during the same horizontal scan period in
each frame is reversed for each frame, and during the same
horizontal scan period, signal potentials of opposite polarities
are supplied to two adjacent data signal lines.

[0078] More specifically, in F1 of consecutive frames F1
and F2, scan signal lines are sequentially selected (the scan
signal lines 16x and 16y are selected in this order, for
example), and to one of the two neighboring data signal lines
(the data signal line 15x, for example), a signal potential of
positive polarity is supplied during the first horizontal scan
period (including the writing period of the pixel electrode
17a, for example), and a signal potential of negative polarity
is supplied during the second horizontal scan period (includ-
ing the writing period of the pixel electrode 17¢, for example).
To the other of the neighboring data signal lines (data signal
line 15y, for example), a signal potential of negative polarity
is supplied during the first horizontal scan period (including
the writing period of the pixel electrode 17A, for example),
and a signal potential of positive polarity is supplied to the
second horizontal scan period (including the writing period of
the pixel electrode 17C, for example). As a result, as shown in
FIG. 5, relations of IValZ|Vbl, [VclZIVdl, and IVAIZIVBI
are satisfied. The sub-pixel that includes the pixel electrode
17a (positive polarity) becomes “BR”, and the sub-pixel that
includes the pixel electrode 175 (positive electrode) becomes
“DA”, the sub-pixel that includes the pixel electrode 17¢
(negative polarity ) becomes “BR”, the sub-pixel that includes
the pixel electrode 17d (negative polarity) becomes “DA”, the
sub-pixel that includes the pixel electrode 17A (negative
polarity) becomes “BR”, the sub-pixel that includes the pixel
electrode 17B (negative polarity) becomes “DA”. FIG. 6(a)
shows the overall picture.

[0079] InF2,the scan signal lines are sequentially selected
(the scan signal lines 16x and 16y are selected in this order, for
example), and to one of the two neighboring data signal lines
(the data signal line 15x, for example), a signal potential of
negative polarity is supplied during the first horizontal scan
period (including the writing period of the pixel electrode
17a, for example), and a signal potential of positive polarity is
supplied during the second horizontal scan period (including
the writing period of the pixel electrode 17¢, for example). To
the other of the two data signal lines (the data signal line 15y,
for example), a signal potential of positive polarity is supplied
during the first horizontal scan period (including the writing
period of the pixel electrode 17A, for example), and a signal
potential of negative polarity is supplied to the second hori-
zontal scan period (including the writing period of the pixel
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electrode 17C, for example). With this configuration, as
shown in FIG. 5, relations of |ValZ|Vbl, IVclzIVdl, and
IVAIZ|VBI are satisfied, and the sub-pixel that includes the
pixel electrode 17a (negative) becomes “BR”, the sub-pixel
that includes the pixel electrode 175 (negative) becomes
“DA”, the sub-pixel that includes the pixel electrode 17¢
(positive polarity) becomes “BR”, the sub-pixel that includes
the pixel electrode 17d (positive polarity) becomes “DA”, the
sub-pixel that includes the pixel electrode 17A (positive
polarity) is “BR”, and the sub-pixel that includes the pixel
electrode 17B (positive polarity) becomes “DA”. FIG. 6(5)
shows the overall picture.

[0080] The alignment control structure is omitted in FIG. 2.
However, for a liquid crystal panel of MVA (Multi-domain
Vertical Alignment) system, for example, as shown in FIG. 7,
for example, alignment control slits S1 to S4 are provided for
the pixel electrode 17a, and alignment control ribs .1 and .2
are provided on the color filter substrate at locations corre-
sponding to the pixel electrode 17a. Alignment control slits
S5 to S8 are provided for the pixel electrode 175, and align-
ment control ribs .3 and 1.4 are provided on the color filter
substrate at locations corresponding to the pixel electrode
17b. Here, instead of providing the aforementioned align-
ment control ribs, alignment control slits may be provided in
the common electrode of the color filter substrate.

[0081] Here, in the liquid crystal panel of FIG. 2, because
the pixel electrode 17a and the pixel electrode 175 are con-
nected (capacitively-coupled) by the coupling capacitance
(Cab), if the capacitance electrode 37a is short-circuited to
the pixel electrode 175 at “P” in FIG. 2, for example, as shown
in FIG. 8, by removing (trimming) a portion of the pixel
electrode 17a inside the contact hole 67a by a laser or the like
to electrically disconnect the pixel electrode 17a from the
capacitance electrode 37a, the capacitance coupling of the
pixel electrodes 17a and 175 can be maintained through a
coupling capacitance that is formed in the location where the
pixel electrode 17a and the capacitance electrode 37a over-
lap. This way, according to the present embodiment, a higher
production yield of the liquid crystal panel and the active
matrix substrate for use in the liquid crystal panel can be
achieved.

[0082] Further, in the present liquid crystal panel, the
capacitance electrode 37a is disposed such that an area it
overlaps the pixel electrode 17a and an area it overlaps the
pixel electrode 175 are substantially equal to each other, and
therefore, a value of the coupling capacitance before and after
the short-circuit (that is, a capacitance value formed in a
portion where the capacitance electrode 37a and the pixel
electrode 175 overlap (before the short-circuit) and a capaci-
tance value formed in a portion where the capacitance elec-
trode 37a and the pixel electrode 17a overlap (after the short-
circuit)) is unlikely to change. Accordingly, the potential of
the pixel electrodes 17a and 175 can be controlled normally.

[0083] Next, amethod for manufacturing the present liquid
crystal panel is described. The method for manufacturing the
liquid crystal panel includes the steps of: manufacturing the
active matrix substrate; manufacturing the color filter sub-
strate; and assembling the substrates in which the substrates
are bonded together and the liquid crystal is filled. Also, if any
defective pixel (sub-pixel) is found in the inspection con-
ducted at least during or after the manufacturing process or
the assembly process of the active matrix substrate, a repair
process to correct the defect is added to the entire process.
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[0084] Below, the process of manufacturing the active
matrix substrate is described.

[0085] First, over a substrate made of glass, plastic, or the
like, a metal film of titanium, chrome, aluminum, molybde-
num, tantalum, tungsten, copper, or the like, an alloy film of
such metals, or a layered film (thickness: 1000 A to 3000 A)
of'such metals is deposited by sputtering. Then, patterning is
conducted by a photolithographic technology (Photo Engrav-
ing Process; hereinafter referred to as the “PEP technique™) to
form scan signal lines, gate electrodes of transistors (in some
cases, the scan signal line also functions as the gate elec-
trode), and storage capacitance wirings.

[0086] Next, over the entire substrate with the scan signal
lines and the like formed thereon, an inorganic insulating film
(thickness: approx. 3000 A to 5000 A) made of silicon nitride,
silicon oxide, or the like is deposited by CVD (Chemical
Vapor Deposition) to form a gate insulating film.

[0087] Subsequently, an intrinsic amorphous silicon film
(thickness: 1000 A to 3000 A) and an n+ amorphous silicon
film (thickness: 400 A to 700 A) doped with phosphorus are
continuously deposited over the gate insulating film (over the
entire substrate) by CVD. Then, the films are patterned by the
PEP technique to form an island-shaped multi-layered body
of silicon composed of the intrinsic amorphous silicon layer
and the n+ amorphous silicon layer on the gate electrode.
[0088] Next, over the entire substrate with the multi-lay-
ered body of silicon formed thereon, a metal film of titanium,
chrome, aluminum, molybdenum, tantalum, tungsten, cop-
per, or the like, an alloy film of such metals, or a layered film
(thickness: 1000 A to 3000 A) of such metals is deposited by
sputtering. Then, patterning is conducted by the PEP tech-
nique to form data signal lines, source electrodes and drain
electrodes of transistors, drain lead-out wirings, and capaci-
tance electrodes.

[0089] Further, using the source electrode and the drain
electrode as a mask, the n+ amorphous silicon layer consti-
tuting the multi-layered body of silicon is etched away to
form a transistor channel. Here, although the semiconductor
layer may be formed of an amorphous silicon film as
described above, a polysilicon film may alternatively be
deposited. Also, the amorphous silicon film or the polysilicon
film may optionally be subjected to a laser annealing treat-
ment for improved crystallinity. This treatment makes the
electrons in the semiconductor layer move faster, and there-
fore improves the characteristics of the transistor (TFT).
[0090] Next, over the entire substrate with data signal lines
or the like formed thereon, an inorganic insulating film of
silicon nitride, silicon oxide, or the like (thickness: 2000 A to
5000 A) is deposited by the CVD method to form an inorganic
interlayer insulating film.

[0091] Subsequently, using the PEP technique, the inter-
layer insulating film is etched to form contact holes. Then,
over the interlayer insulating film on the entire substrate with
contact holes formed therein, a transparent conductive film
made of ITO (Indium Tin Oxide), IZO (Indium Zinc Oxide),
zinc oxide, tin oxide, or the like (thickness: 1000 A to 2000 A)
is formed by sputtering. Then, patterning is conducted using
the PEP technique to form each pixel electrode.

[0092] Lastly, a polyimide resin is printed for a thickness of
500 A to 1000 A over the entire substrate with the pixel
electrodes formed thereon. Then, through baking and a uni-
directional rubbing treatment using a rotating cloth, an align-
ment film is formed. The active matrix substrate is manufac-
tured in this manner.
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[0093] Below, the process of manufacturing the color filter
substrate is described.

[0094] First, over a substrate made of glass, plastic, or the
like (over the entire substrate), a chrome thin film or a resin
containing a black pigment is deposited. Then, using the PEP
technique, the film is patterned to form a black matrix. Next,
in openings in the black matrix, a color filter layer (thickness:
approx. 2 um) of red, green, and blue is formed by patterning
using a pigment dispersing method or the like.

[0095] Next, on the color filter layer over the entire sub-
strate, a transparent conductive film (thickness: approx. 1000
A) made of ITO, 1ZO0, zinc oxide, tin oxide, or the like is
deposited to form a common electrode (com).

[0096] Lastly, a polyimide resin is printed for a thickness of
500 A to 1000 A over the entire substrate with the pixel
electrodes formed thereon. Then, through baking and a uni-
directional rubbing treatment using a rotating cloth, an align-
ment film is formed. The color filter substrate can be manu-
factured in this manner.

[0097] Below, the assembly process is described.

[0098] First, a sealing material made of a thermosetting
epoxy resin or the like is applied on either the active matrix
substrate or the color filter substrate by screen printing in a
frame-like pattern with an opening, which will be the inlet for
the liquid crystal. On the other substrate, ball-shaped spacers
made of plastic or silica and having a diameter equivalent to
the thickness of the liquid crystal layer are dispersed.

[0099] Next, the active matrix substrate and the color filter
substrate are bonded together, and the sealing material is
cured.

[0100] Lastly, aliquid crystal material is introduced into the
space surrounded by the active matrix substrate, the color
filter substrate, and the sealing material by a decompression
procedure. Then, a UV-curable resin is applied to the inlet for
the liquid crystal and is subjected to UV radiation to seal in
the liquid crystal material and thereby to form a liquid crystal
layer. The liquid crystal panel is manufactured in this manner.
[0101] Described below is the first inspection process,
which is conducted during the active matrix substrate manu-
facturing process (after the pixel electrodes are formed and
before the alignment film is formed, for example), or after the
active matrix substrate manufacturing process. In the first
inspection process, the active matrix substrate is subjected to
an appearance inspection, electro-optical inspection, and the
like to identify the location of any short-circuit (short-circuit
site). A short-circuit can occur between the capacitance elec-
trode and the pixel electrode, for example. The appearance
inspection refers to an optical inspection of the wiring pattern
using a CCD camera or the like, and the electro-optical
inspection refers to an inspection in which, after a modulator
(electro-optic element) is installed facing the active matrix
substrate, a voltage is applied and light is passed between the
active matrix substrate and the modulator. The change in the
light luminance is detected by a CCD camera for the electro-
optical examination of the wiring pattern.

[0102] Ifany short-circuit site is detected, a repair process
is conducted in which among pixel electrodes that are con-
nected to the shorted capacitance electrode through a contact
hole, a portion inside the contact hole is removed (trimmed)
by alaser or the like. Or, if any short-circuit site is detected, a
repair process may be conducted in which a shorted capaci-
tance electrode or a conductive portion connected to the
shorted capacitance electrode (drain lead-out wiring, for
example) is cut by a laser. For the laser cutting, the fourth
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harmonic (wavelength: 266 nm) of YAG (Yttrium Aluminium
Garnet) laser, for example, is used. High cutting precision can
be obtained this way. Also, in the repair process conducted
after the first inspection process, normally, laser light can be
radiated from the front side (pixel electrode side) or the back
side (substrate side) of the active matrix substrate.

[0103] The first inspection process and the repair process
can be conducted after the pixel electrode is formed, after the
capacitance electrode is formed, or after the transistor chan-
nel is formed. This way, defects can be corrected at an earlier
stage of the manufacturing process, which can increase the
production yield of the active matrix substrate.

[0104] Next, a second inspection process, which is con-
ducted after the assembly process, is described. In the second
inspection process, a short-circuit site is detected by perform-
ing a lighting test of the liquid crystal panel. Short-circuits
may occur between the capacitance electrode and the pixel
electrode, for example. Specifically, for example, to respec-
tive scan signal lines, a gate inspection signal having a bias
voltage of —10V, frequency of 16.7 msec, pulse width of 50
usec, and pulse voltage of +15V is input to turn all TFTs on.
Further, a source inspection signal that has a potential of 2V
and reverses the polarity every 16.7 msec is input to respec-
tive data signal lines to write the signal potential correspond-
ing to 2V to the pixel electrode through the source electrode
and the drain electrode of respective TFTs. Simultaneously, a
common electrode inspection signal, which is a direct current
and having a potential of =1V is input to the common elec-
trode (com) and the storage capacitance wiring. At this time,
a voltage is applied to the liquid crystal capacitance formed
between the pixel electrodes and the common electrode, and
to the storage capacitance formed between the pixel elec-
trodes and the storage capacitance wiring, thereby lighting
the sub-pixels formed of the pixel electrodes. At the short-
circuit site, the pixel electrode and the capacitance electrode
are conducted, and a sub-pixel that was supposed to be a dark
sub-pixel becomes a bright sub-pixel. This way, short-circuits
are detected.

[0105] If any short-circuit site is detected, a repair process
is conducted in which a shorted capacitance electrode or a
conductive portion connected to the shorted capacitance elec-
trode (drain lead-out wiring, for example) is cut by a laser. In
the repair process conducted after the second inspection pro-
cess, normally, laser is radiated from the back side of the
active matrix substrate (the substrate side of the active matrix
substrate).

[0106] The cross-section taken along the line A-B of FIG. 2
can also be configured as shown in FIG. 4. That is, a thick
organic gate insulating film 21 and a thin inorganic gate
insulating film 22 are formed on the glass substrate 31, and a
thin inorganic interlayer insulating film 25 and a thick organic
interlayer insulating film 26 are formed under the pixel elec-
trode. This configuration provides effects such as reduction in
various parasitic capacitances, prevention of short-circuiting
between wirings, and reduction of problems such as torn pixel
electrode due to planarization. In this case, as shown in FIG.
4, it is preferable that the organic interlayer insulating film 26
be removed in a portion located above the capacitance elec-
trode 37a and in a portion located above the storage capaci-
tance wiring 18p. This way, the effects described above can be
obtained while ensuring sufficient capacitance values of the
coupling capacitance (Cab) and the storage capacitances
(Cha and Chb).
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[0107] The inorganic interlayer insulating film 25, the
organic interlayer insulating film 26, and the contact hole 11a
of FIG. 4 can be formed as described below, for example. That
is, after the transistors (TFT) and the data signal lines are
formed, an inorganic interlayer insulating film 25 (passiva-
tion film) made of SiNx having a thickness of about 3000 A is
formed over the entire substrate by CVD using a mixed gas of
SiH,, NH;, and N,. Then, the organic interlayer insulating
film 26 made of a positive photosensitive acrylic resin having
a thickness of about 3 pum is formed by spin coating or die
coating. Subsequently, a pattern is formed on the organic
interlayer insulating film 26 by photolithography for the
removal portion and contacts. Further, using the patterned
organic interlayer insulating film 26 as a mask, the inorganic
interlayer insulating film 25 is dry-etched using a mixed gas
of CF, and O,. Specifically, for example, for the removal
portion of the organic interlayer insulating film, the film is
half-exposed in the photolithography process so that when
the development is complete, a thin layer of the organic
interlayer insulating film is preserved, and for the contact
holes, the film is fully exposed in the photolithography pro-
cess so that when the development is complete, no residue of
the organic interlayer insulating film remains. Here, dry-
etching is conducted using a mixed gas of CF, and O, to
remove the preserved layer (of the organic interlayer insulat-
ing film) for the removal portion of the organic interlayer
insulating film, and to remove portions of the inorganic inter-
layer insulating film, which are under the organic interlayer
insulating film, for the contact hole portions. The organic gate
insulating film 21 and the organic interlayer insulating film 26
may be an insulating film made of SOG (spin-on-glass) mate-
rial, for example. The organic gate insulating film 21 and the
organic interlayer insulating film 26 may contain at least any
one of the acrylic resin, epoxy resin, polyimide resin, poly-
urethane resin, novolac resin, and siloxane resin.

[0108] The pixel 101 of FIG. 2 may be modified as shown
in FIG. 9. FIG. 10 is a cross-sectional arrow view taken along
the line A-B of FIG. 9. As shown in FIGS. 9 and 10, the
present liquid crystal panel has a configuration in which a
capacitance electrode is electrically connected to pixel elec-
trodes corresponding to sub-pixels that will be dark sub-
pixels. Specifically, in the present liquid crystal panel, the
drain electrode 9a of the transistor 12a is connected to the
pixel electrode 17a through the contacthole 114, and the pixel
electrode 176 and the capacitance electrode 376 (a first
capacitance electrode) are connected through a contact hole
67b. The pixel electrodes 17a and 175 are connected (capaci-
tively-coupled) to each other through a capacitance (coupling
capacitance) formed by overlapping the capacitance elec-
trode 37h, which is electrically connected to the pixel elec-
trode 175, with the pixel electrode 17a through the interlayer
insulating film 25. Further, the capacitance electrode 375 is
formed such that it overlaps the pixel electrode 17b through
the interlayer insulating film, and the area of the overlapped
portion becomes substantially equal to the area of the over-
lapped portion between the capacitance electrode 375 and the
pixel electrode 17a.

[0109] According to this configuration, because the pixel
electrode 17a and the pixel electrode 176 are connected by the
coupling capacitances (Cab), if the capacitance electrode 375
is short-circuited to the pixel electrode 17a (in the manufac-
turing process or the like) at “P” in FIG. 9, for example, by
removing (trimming) a portion of the pixel electrode 175
inside the contact hole 675 to electrically disconnect the pixel
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electrode 1756 from the capacitance electrode 375 by a laser or
the like, the capacitance coupling of the pixel electrodes 17a
and 17b can be maintained through a coupling capacitance
formed at a portion where the pixel electrode 175 and the
capacitance electrode 376 overlap. This way, according to the
present embodiment, a higher production yield of the liquid
crystal panel and the active matrix substrate for use in the
liquid crystal panel can be achieved.

[0110] Furthermore, in the present liquid crystal panel, the
capacitance electrode 375 is disposed such that an area it
overlaps the pixel electrode 17a and an area it overlaps the
pixel electrode 175 are equal to each other, and therefore, a
value of the coupling capacitance before and after a short-
circuit (that is, a capacitance value formed in a portion where
the capacitance electrode 375 and the pixel electrode 17a
overlap (before the short-circuit) and a capacitance value
formed in a portion where the capacitance electrode 375 and
the pixel electrode 176 overlap (after the short-circuit)) is
unlikely to change. Accordingly, potential of the pixel elec-
trodes 17a and 175 can be controlled normally.

[0111] The pixel 101 of FIG. 2 may be modified as shown
in FIG. 11. In a liquid crystal panel of FIG. 11, the drain
electrode 9a of the transistor 12a is connected to the drain
lead-out wiring 274, and the drain lead-out wiring 27a leads
to the capacitance electrode 37a formed in the same layer, and
is also connected to the pixel electrode 17a through the con-
tact hole 11a. Moreover, in the present liquid crystal panel,
the area of the portion where the capacitance electrode 37a
and the pixel electrode 175 overlap is also substantially equal
to the area of the overlapped portion between the capacitance
electrode 374 and the pixel electrode 17a.

[0112] According to this configuration, if the capacitance
electrode 37a is short-circuited to the pixel electrode 175 (in
the manufacturing process or the like) at “P” in FIG. 11, for
example, as shown in FIG. 12, arepair process is conducted in
which the connected site of the drain lead-out wiring 27a and
the capacitance electrode 37a is cut by a laser, so that the
capacitance coupling of the pixel electrodes 17a and 175 can
be maintained through the coupling capacitance (Cab) that is
formed in a portion where the pixel electrode 17a and the
capacitance electrode 37a overlap. This way, the effects
described above (improvement of the manufacturing yield
and a potential control of the pixel electrode 175) can be
obtained in the present embodiment as well.

[0113] The pixel 101 of FIG. 2 may be modified as shown
in FIG. 13. FIG. 14 is a cross-sectional arrow view taken
along the line A-B of FIG. 13. In the present liquid crystal
panel, the storage capacitance wiring 18p is disposed such
that it extends in the row direction so as to overlap a space
between the pixel electrodes 17a and 17b. The capacitance
electrode 37a is formed in a U shape, and overlaps the storage
capacitance wiring 18p, and the pixel electrodes 17a and 175,
respectively.

[0114] More specifically, the source electrode 8a and the
drain electrode 94 of the transistor 12a are formed over the
scan signal line 16x, and the source electrode 8a is connected
to the data signal line 15x. The drain electrode 9a is connected
to the drain lead-out wiring 274, and the drain lead-out wiring
27a is connected to the pixel electrode 174 through the con-
tact hole 11a. The capacitance electrode 37a is connected to
the pixel electrode 17a through the contact hole 674, and
overlaps the pixel electrode 175 through the interlayer insu-
lating film 25, and the coupling capacitance Cab (see FIG. 1)
between the pixel electrodes 17a and 175 is formed in the
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location of the overlap. Also, the capacitance electrode 37a
overlaps the storage capacitance wiring 18p through the gate
insulating film 22, and most of the storage capacitance Cha
(see FIG. 1) is formed at the location of the overlap. The pixel
electrode 1756 and the storage capacitance wiring 18p overlap
through the interlayer insulating film 25 and the gate insulat-
ing film 22, and the storage capacitance Chb (see FIG. 1) is
formed at the location of the overlap. Further, the capacitance
electrode 37a is disposed such that the area it overlaps the
pixel electrode 17a and the area it overlaps the pixel electrode
175 are substantially equal to each other.

[0115] According to this configuration, if the capacitance
electrode 374 is short-circuited (in the manufacturing process
or the like) to the pixel electrode 175 at “P” in FIG. 13, for
example, by removing (trimming) a portion of the pixel elec-
trode 174 inside the contact hole 67a by a laser or the like to
electrically disconnect the pixel electrode 174 from the
capacitance electrode 37a, the capacitance coupling of the
pixel electrodes 17a and 176 can be maintained through a
coupling capacitance that is formed in a portion where the
pixel electrode 17a and the capacitance electrode 37a over-
lap.

[0116] Here, in the liquid crystal panel of FIG. 13, a value
of the storage capacitance of the respective pixel electrodes
(17a and 17b) changes before and after the short-circuit.
Specifically, a storage capacitance before a short-circuit (a
short-circuit of the capacitance electrode 37a and the pixel
electrode 17b) is constituted, at the pixel electrode 17a, of a
capacitance formed in a portion where the capacitance elec-
trode 37a and the storage capacitance wiring 18p overlap
through a gate insulating film, and also of a capacitance
formed in a portion where the pixel electrode 17a and the
storage capacitance wiring 18p overlap through the gate insu-
lating film and an interlayer insulating film. And, at the pixel
electrode 175, the storage capacitance before a short-circuit is
constituted of a capacitance formed in a portion where the
pixel electrode 175 and the storage capacitance wiring 18p
overlap through the gate insulating film and the interlayer
insulating film. On the other hand, the storage capacitance
after a short-circuit is constituted, at the pixel electrode 174,
of the capacitance formed in a portion where the pixel elec-
trode 17a and the storage capacitance wiring 18p overlap
through the gate insulating film and the interlayer insulating
film, and at the pixel electrode 175, the storage capacitance
after a short-circuit is constituted of a capacitance formed in
a portion where the capacitance electrode 37a and the storage
capacitance wiring 18p overlap through the gate insulating
film, and also of the capacitance formed in a portion where the
pixel electrode 175 and the storage capacitance wiring 18p
overlap through the gate insulating film and the interlayer
insulating film. As just described, the value of the storage
capacitance of the respective pixel electrodes (17a and 175)
changes before and after the short-circuit, and therefore, it is
difficult to control the potential of the pixel electrodes 17a and
175 normally.

[0117] Therefore, the storage capacitance wiring 18p may
have a configuration shown in FIG. 15. In FIG. 15, the storage
capacitance wiring 18p has an opening 51a that is formed in
a region overlapping with the capacitance electrode 37a.
According to this configuration, at the pixel electrode 17a,
both before and after the short-circuit, a storage capacitance is
constituted of a capacitance formed in a portion where the
pixel electrode 17a and the storage capacitance wiring 18p
overlap through the gate insulating film and the interlayer

Feb. 2, 2012

insulating film, and at the pixel electrode 175, both before and
after the short-circuit, a storage capacitance is constituted of
a capacitance formed in a portion where the pixel electrode
1756 and the storage capacitance wiring 18p overlap through
the gate insulating film and the interlayer insulating film. As
just described, the value of the storage capacitance of the
respective pixel electrodes (17a and 175) does not change
before and after the short-circuit, and therefore, the potential
of the pixel electrodes 17a and 175 can be controlled nor-
mally.

[0118] Here, in the liquid crystal panel of FIG. 1, out of the
two pixel electrodes provided in a single pixel, the one proxi-
mal to the transistor is connected to the transistor. However,
the configuration is not limited to such. As shown in FIG. 16,
out of the two pixel electrodes provided in a single pixel, the
one distal to the transistor may be connected to the transistor.
A specific example of the pixel 101 of FIG. 16 is shown in
FIG. 17. In the liquid crystal panel shown in FIG. 17, the
transistor 12a is disposed in the proximity of the intersection
of the data signal line 15x and the scan signal line 16x, and in
the pixel region defined by the signal lines (15x and 16x), a
rectangular-shaped pixel electrode 17a and a rectangular-
shaped pixel electrode 175 are arranged in the column direc-
tion, and one of the four sides constituting the perimeter of the
first pixel electrode and one of the four sides constituting the
perimeter of the second pixel electrode are disposed adjacent
to each other. The capacitance electrode 375 is disposed such
that it crosses a space between these two adjacent sides (a
space between the pixel electrodes 17a and 176), and extends
in the column direction so as to overlap with each of the pixel
electrodes 17a and 175. The storage capacitance wiring 18p
has a storage capacitance wiring extended portion that
branches off from the storage capacitance wiring 18p, and is
disposed such that it extends to overlap portions of the edges
of the pixel electrodes 17a and 175 when observed in a plan
view.

[0119] Over the scan signal line 16x, a source electrode 8a
and a drain electrode 9a of the transistor 12a are formed, and
the source electrode 8a is connected to the data signal line
15x. The drain electrode 94 is connected to the drain lead-out
wiring 27a, and the drain lead-out wiring 27a is connected to
the pixel electrode 176 through the contact hole 1156. The
capacitance electrode 375 is connected to the pixel electrode
176 through the contact hole 675, and overlaps the pixel
electrode 17a through an interlayer insulating film, and the
coupling capacitance Cab (see FIG. 16) between the pixel
electrodes 17a and 175 is formed in the location of the over-
lap. Moreover, the capacitance electrode 375 is formed such
that it overlaps the pixel electrode 175 through the interlayer
insulating film, and the area of the overlapped portion is
substantially equal to the area of the overlapped portion
between the capacitance electrode 375 and the pixel electrode
17a.

[0120] Also, the pixel electrode 17a and the storage capaci-
tance wiring 18p overlap with each other through the inter-
layer insulating film and the gate insulating film, and the
storage capacitance Cha (see FIG. 16) is formed at the loca-
tion of the overlap. The pixel electrode 175 and the storage
capacitance wiring 18p overlap with each other through the
interlayer insulating film and the gate insulating film, and the
storage capacitance Chb (see FIG. 16) is formed at the loca-
tion of the overlap. The configuration (the shapes and loca-
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tions of the respective members, and the relation of connec-
tion among them) of other pixels is the same as that of the
pixel 101.

[0121] According to this configuration, the sub-pixel that
includes the pixel electrode 17a becomes “DA”, and the
sub-pixel that includes the pixel electrode 176 becomes
“BR”.

[0122] Theliquid crystal panel of FIG. 1 may be configured
as shown in FIG. 18. In FIG. 18, in one of the two adjacent
pixels in the row direction, the pixel electrode proximal to the
transistor is connected to the transistor, and in the other pixel,
the pixel electrode distal to the transistor is connected to the
transistor.

[0123] In the liquid crystal display device equipped with
the liquid crystal panel of FIG. 18, when the data signal lines
15x and 15y are driven as shown in FIG. 5, in frame F1, the
sub-pixel that includes the pixel electrode 17a (positive polar-
ity) becomes “BR”, the sub-pixel that includes the pixel elec-
trode 175 (positive polarity) becomes “DA”, the sub-pixel
that includes the pixel electrode 17¢ (negative polarity)
becomes “BR”, the sub-pixel that includes the pixel electrode
17d (negative polarity) becomes “DA”, the sub-pixel that
includes the pixel electrode 17A (negative polarity) becomes
“DA”, and the sub-pixel that includes the pixel electrode 17B
(negative polarity) becomes “BR”. FIG. 19(a) shows the
overall picture. In frame F2, the sub-pixel that includes the
pixel electrode 17a (negative polarity) becomes “BR”, the
sub-pixel that includes the pixel electrode 175 (negative
polarity) becomes “DA”, the sub-pixel that includes the pixel
electrode 17¢ (positive polarity) becomes “BR”, the sub-pixel
that includes the pixel electrode 17d (positive polarity)
becomes “DA”, and the sub-pixel that includes the pixel
electrode 17A (positive polarity) becomes “DA”, and the
sub-pixel that includes the pixel electrode 17B (positive
polarity) becomes “BR”. FIG. 19(4) shows the overall pic-
ture.

[0124] Intheliquid crystal panel of FIG. 18, because no two
bright sub-pixels are arranged side by side in the row direc-
tion and no two dark sub-pixels are arranged side by side in
the row direction, uneven streaks in the row direction can be
suppressed.

[0125] A specific example of pixels 101 and 103 of FIG. 18
is shown in FIG. 20. As shown in the figure, in the pixel 101,
the transistor 124 is disposed in the proximity of the intersec-
tion of the data signal line 15x and the scan signal line 16x,
and in the pixel region defined by the signal lines (15x and
16x), a rectangular-shaped pixel electrode 17a and a rectan-
gular-shaped pixel electrode 175 are arranged in the column
direction, and one of the four sides constituting the perimeter
of'the first pixel electrode and one of the four sides constitut-
ing the perimeter of the second pixel electrode are disposed
adjacent to each other. The capacitance electrode 37a is dis-
posed such that it crosses a space between these two adjacent
sides (a space between the pixel electrodes 17a and 175), and
extends in the column direction so as to overlap each of the
pixel electrodes 17a and 175. The storage capacitance wiring
18p has a storage capacitance wiring extended portion that
branches off from the storage capacitance wiring 18p, and is
disposed such that it extends to overlap portions of the edges
of the pixel electrodes 17a and 175 when observed in a plan
view.

[0126] Over the scan signal line 16x, the source electrode
8a and the drain electrode 9a of the transistor 124 are formed,
and the source electrode 8a is connected to the data signal line
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15x. The drain electrode 9a is connected to the drain lead-out
wiring 27a, and the drain lead-out wiring 27a is connected to
the pixel electrode 17a through the contact hole 11a. The
capacitance electrode 37a is connected to the pixel electrode
17a through the contact hole 67a, and overlaps the pixel
electrode 175 through the interlayer insulating film, and the
coupling capacitance Cab (See FIG. 18) between the pixel
electrodes 174 and 175 is formed at the location of the over-
lap. Moreover, the capacitance electrode 37a is formed such
that it overlaps the pixel electrode 17a through the interlayer
insulating film, and the area of the overlapped portion is
substantially equal to the area of the overlapped portion
between the capacitance electrode 37a and the pixel electrode
17b.

[0127] Also, the pixel electrode 17a and the storage capaci-
tance wiring 18p overlap with each other through the inter-
layer insulating film and the gate insulating film, and the
storage capacitance Cha (see FIG. 18) is formed at the loca-
tion of the overlap. The pixel electrode 175 and the storage
capacitance wiring 18p overlap with each other through the
interlayer insulating film and the gate insulating film, and the
storage capacitance Chb (see FIG. 18) is formed at the loca-
tion of the overlap.

[0128] According to this configuration, in the pixel 101, the
sub-pixel that includes the pixel electrode 17a becomes
“BR”, and the sub-pixel that includes the pixel electrode 176
becomes “DA”.

[0129] On the other hand, in the pixel 103, a transistor 12A
is disposed in the proximity of the intersection of the data
signal line 15y and the scan signal line 16x, and in the pixel
region defined by the signal lines (15y and 16x), a rectangular-
shaped pixel electrode 17A and a rectangular-shaped pixel
electrode 17B are arranged in the column direction, and one
of the four sides constituting the perimeter of the first pixel
electrode and one of the four sides constituting the perimeter
of the second pixel electrode are disposed adjacent to each
other. The capacitance electrode 37B is disposed such that it
crosses a space between these two adjacent sides (a space
between the pixel electrodes 17A and 17B), and extends in the
column direction so as to overlap each of the pixel electrodes
17A and 17B. The storage capacitance wiring 18p has a
storage capacitance wiring extended portion that branches off
from the storage capacitance wiring 18p, and is disposed such
that it extends to overlap portions of the edges of the pixel
electrodes 17A and 175 when observed in a plan view.
[0130] Over the scan signal line 16x, the source electrode
8A and the drain electrode 9A of the transistor 12A are
formed, and the source electrode 8A is connected to the data
signal line 15y. The drain electrode 9A is connected to a drain
lead-out wiring 27A, and the drain lead-out wiring 27A is
connected to the pixel electrode 17B through the contact hole
11B. The capacitance electrode 37B is connected to the pixel
electrode 17B through a contact hole 67B, and overlaps the
pixel electrode 17 A through an interlayer insulating film, and
the coupling capacitance CAB (see FIG. 18) between the
pixel electrodes 17A and 17B is formed at the location of the
overlap. Also, the capacitance electrode 37B is formed such
that it overlaps the pixel electrode 17B through the interlayer
insulating film, and the area of the overlapped portion is
substantially equal to the area of the overlapped portion
between the capacitance electrode 37B and the pixel elec-
trode 17A.

[0131] Also, the pixel electrode 17A and the storage
capacitance wiring 18p overlap with each other through the
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interlayer insulating film and the gate insulating film, and a
storage capacitance ChA (see FIG. 18) is formed at the loca-
tion of the overlap. The pixel electrode 17B and the storage
capacitance wiring 18p overlap with each other through the
interlayer insulating film and the gate insulating film, and a
storage capacitance ChB (see FIG. 18) is formed at the loca-
tion of the overlap.

[0132] According to this configuration, in the pixel 103, the
sub-pixel that includes the pixel electrode 17A becomes
“DA”, and the sub-pixel that includes the pixel electrode 17B
becomes “BR”.

[0133] Furthermore, the present embodiment has a con-
figuration in which the pixel electrodes 17a and 175 are
aligned in the column direction, but the arrangement of the
pixel electrodes 17a and 175 is not limited to such, and it may
be a configuration in which the pixel electrodes 17a and 175
are aligned in the row direction as well, for example. In this
case, the capacitance electrode 37a shown in FIG. 2, for
example, is disposed such that it crosses a space between the
pixel electrodes 17a and 175, and extends in the row direction
so as to overlap each of the pixel electrodes 17a and 175.

Embodiment 2

[0134] FIG. 21 is an equivalent circuit diagram showing a
part ofthe liquid crystal panel according to Embodiment 2. As
shown in FIG. 21, the present liquid crystal panel includes:
data signal lines (15x and 15y) extending in a column direc-
tion (up and down directions in the figure); scan signal lines
(16x and 16y) extending in a row direction (right and left
directions in the figure); pixels arranged in the row and col-
umn directions (101 to 104); storage capacitance wirings
(18p and 18¢); and a common electrode (opposite electrode)
com. All pixels have the same structure. The pixel column that
includes the pixels 101 and 102 and the pixel column that
includes the pixels 103 and 104 are adjacent to each other, and
the pixel row that includes the pixels 101 and 103 and the
pixel row that includes the pixels 102 and 104 are adjacent to
each other.

[0135] In the present liquid crystal panel, one data signal
line and one scan signal line are provided for each of the
pixels. Two pixel electrodes are aligned in the column direc-
tion within a single pixel, and two pixel electrodes 17a and
1756 provided in the pixel 101 as well as two pixel electrodes
17¢ and 17d provided in the pixel 102 are arranged in one
column, and two pixel electrodes 17A and 17B provided in
the pixel 103 as well as two pixel electrodes 17C and 17D
provided in the pixel 104 are arranged in one column. The
pixel electrode 17a and 17 A, the pixel electrode 175 and 17B,
the pixel electrode 17¢ and 17C, and the pixel electrode 17d
and 17D are adjacent to each other, respectively, in the row
direction.

[0136] Inthepixel 101, the pixel electrodes 17a and 17b are
connected together through the coupling capacitances Cabl
and Cab2; the pixel electrode 174 is connected to the data
signal line 15x through the transistor 12a that is connected to
the scan signal line 16.x; a storage capacitance Cha is formed
between the pixel electrode 17a and the storage capacitance
wiring 18p; a storage capacitance Chb is formed between the
pixel electrode 175 and the storage capacitance wiring 18p; a
liquid crystal capacitance Cla is formed between the pixel
electrode 17a and the common electrode com; and a liquid
crystal capacitance Clb is formed between the pixel electrode
17b and the common electrode com.
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[0137] Inthe pixel 102, which is adjacent to the pixel 101 in
the column direction, pixel electrodes 17¢ and 17d are con-
nected to each other through a coupling capacitances Ccdl
and Ccd2; the pixel electrode 17¢ is connected to the data
signal line 15x through a transistor 12¢ connected to a scan
signal line 16y; a storage capacitance Chc is formed between
the pixel electrode 17¢ and the storage capacitance wiring
18g¢; a storage capacitance Chd is formed between the pixel
electrode 174 and the storage capacitance wiring 18¢; a liquid
crystal capacitance Clc is formed between the pixel electrode
17¢ and the common electrode com; and a liquid crystal
capacitance Cld is formed between the pixel electrode 17d
and the common electrode com.

[0138] Inthe pixel 103, which is adjacent to the pixel 101 in
the row direction, the pixel electrodes 17A and 17B are con-
nected together through the coupling capacitances CAB 1 and
CAB2; the pixel electrode 17A is connected to the data signal
line 15y through the transistor 12A that is connected to the
scan signal line 16x; a storage capacitance ChA is formed
between the pixel electrode 17A and the storage capacitance
wiring 18p; a storage capacitance ChB is formed between the
pixel electrode 17B and the storage capacitance wiring 18p; a
liquid crystal capacitance CIA is formed between the pixel
electrode 17A and the common electrode com; and a liquid
crystal capacitance CIB is formed between the pixel electrode
17B and the common electrode com.

[0139] A specific example of the pixel 101 of FIG. 21 is
shown in FIG. 22. As shown in the figure, the transistor 12a is
disposed in the proximity of the intersection of the data signal
line 15x and the scan signal line 16x, and in the pixel region
defined by the signal lines (15x and 16x), a rectangular-
shaped pixel electrode 17a and a rectangular-shaped pixel
electrode 175 are arranged in the column direction, and one of
the four sides constituting the perimeter of the first pixel
electrode and one of the four sides constituting the perimeter
of the second pixel electrode are disposed adjacent to each
other. The capacitance electrode 37a (a first capacitance elec-
trode) and 38a (second capacitance electrode) are disposed
such that they cross a space between these two adjacent sides
(a space between 17a and 1754), and extend in the column
direction so as to overlap each of the pixel electrodes 17a and
17b. The storage capacitance wiring 18p has a storage capaci-
tance wiring extended portion that branches off from the
storage capacitance wiring 18p, and is disposed such that it
extends to overlap portions of the edges of the pixel electrodes
17a and 175 when observed in a plan view.

[0140] More specifically, the capacitance electrode 37a
extends in a direction that is the same as the direction in which
the data signal line 15x extends, and overlaps the pixel elec-
trodes 17a and 17b. The capacitance electrode 38a is dis-
posed in parallel with the capacitance electrode 374 in the row
direction (the direction in which the scan signal line 16x
extends), and extends in a direction that is the same as the
direction in which the data signal line 15x extends, and over-
laps the pixel electrodes 17a and 17b.

[0141] Over the scan signal line 16x, the source electrode
8a and the drain electrode 9a of the transistor 12a are formed,
and the source electrode 8a is connected to the data signal line
15x. The drain electrode 9a is connected to the drain lead-out
wiring 27a, and the drain lead-out wiring 274 is connected to
the pixel electrode 17a through the contact hole 11a. The
capacitance electrode 37a is connected to the pixel electrode
17a through the contact hole 674, and overlaps the pixel
electrode 175 through an interlayer insulating film, and the
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coupling capacitance Cabl (see FIG. 21) between the pixel
electrodes 17a and 17b are formed at the location of the
overlap. Further, the capacitance electrode 38a is connected
to the pixel electrode 17a through the contact hole 68a, and
overlaps the pixel electrode 175 through the interlayer insu-
lating film, and the coupling capacitance Cab2 (see FIG. 21)
between the pixel electrodes 17a and 175 is formed at the
location of the overlap. Also, the capacitance electrode 37a is
formed such that it overlaps the pixel electrode 17a through
the interlayer insulating film, and the area of the overlapped
portion is substantially equal to the area of the overlapped
portion between the capacitance electrode 37a and the pixel
electrode 175. The capacitance electrode 38a is formed such
that it overlaps the pixel electrode 17a through the interlayer
insulating film, and the area of the overlapped portion is
substantially equal to the area of the overlapped portion
between the capacitance electrode 384 and the pixel electrode
175b. In FIG. 22, the capacitance electrodes 37a and 38a are
formed in the same shape, but the present invention is not
limited to such, and they can also have different shapes.
[0142] Also, the pixel electrode 17a and the storage capaci-
tance wiring 18p overlap with each other through the inter-
layer insulating film and the gate insulating film, and the
storage capacitance Cha (see FIG. 21) is formed at the loca-
tion of the overlap. The pixel electrode 175 and the storage
capacitance wiring 18p overlap with each other through the
interlayer insulating film and the gate insulating film, and the
storage capacitance Chb (see FIG. 21) is formed at the loca-
tion of the overlap. The configuration (the shapes and loca-
tions of the respective members, and the relation of connec-
tion among them) of other pixels is the same as that of the
pixel 101.

[0143] According to this configuration, the sub-pixel that
includes the pixel electrode 17a becomes “BR”, and the sub-
pixel that includes the pixel electrode 175 becomes “DA”.
[0144] In the liquid crystal panel of FIG. 22, the pixel
electrode 17a and the pixel electrode 175 are connected
together (capacitively-coupled) by the two coupling capaci-
tances (Cabl and Cab2) disposed side by side. Therefore,
even if a short-circuiting occurs (in the manufacturing pro-
cess or the like) between the capacitance electrode 37a and
the pixel electrode 175, for example, the capacitance coupling
between the pixel electrodes 17a and 175 can be maintained
by cutting the capacitance electrode 37a by laser between the
contact hole 67a and the location of the short-circuit. Further,
even if the contact hole 67a is not formed properly in the
manufacturing process or the like, the capacitance coupling
between the pixel electrodes 17a and 175 can be maintained.
If a short-circuiting occurs between the capacitance electrode
38a and the pixel electrode 175, the capacitance electrode 38a
can be cut between the contact hole 684 and the location of the
short-circuit by laser. This way, according to the present
embodiment, a higher production yield of the liquid crystal
panel and the active matrix substrate for use in the liquid
crystal panel can be achieved.

[0145] Moreover, in the present liquid crystal panel, the
capacitance electrode 37a and the capacitance electrode 38a
are disposed such that the areas they each overlap the pixel
electrodes 17a and 17b are substantially equal to each
another, and therefore, the total amount of the coupling
capacitance is unlikely to change before and after a short-
circuiting. For example, if the capacitance electrode 37a is
short-circuited to the pixel electrode 175 (during the manu-
facturing process or the like) at “P” in FIG. 22, as shown in

Feb. 2, 2012

FIG. 23, by removing (trimming) a portion of the pixel elec-
trode 17a inside the contact hole 67a by a laser or the like to
electrically disconnect the pixel electrode 17a from the
capacitance electrode 37a, the pixel electrodes 17a and 176
are connected to each other through a coupling capacitance
formed at the location where the pixel electrode 174 and the
capacitance electrode 37a overlap, and also through a cou-
pling capacitance formed in the location where the pixel
electrode 175 and the capacitance electrode 38a overlap. The
total amount of this coupling capacitance becomes substan-
tially equal to the total amount of the coupling capacitance
formed before the short-circuit (that is, a total of the coupling
capacitance formed in the portion where the pixel electrode
1756 and the capacitance electrode 37a overlap, and the cou-
pling capacitance formed in the portion where the pixel elec-
trode 176 and the capacitance electrode 38a overlap).
Accordingly, the potential of the pixel electrodes 17a and 175
can be controlled normally.

[0146] The pixel 101 of FIG. 22 may be modified as shown
in FIG. 24. A liquid crystal panel of FIG. 24 has a configura-
tion in which capacitance electrodes are electrically con-
nected to pixel electrodes corresponding to sub-pixels that
will be dark sub-pixels. Specifically, in the present liquid
crystal panel, the drain electrode 9a of the transistor 12a is
connected to the pixel electrode 17a through the contact hole
11a, and the pixel electrode 175 and the capacitance electrode
37b (the first capacitance electrode) are connected to each
other through the contact hole 675. Moreover, the pixel elec-
trode 1756 and the capacitance electrode 386 (the second
capacitance electrode) are connected to each other through
the contact hole 6856. The pixel electrodes 17a and 175 are
connected (capacitively-coupled) to each other through two
capacitances (coupling capacitances) formed by overlapping
each of the capacitance electrodes 375 and 384, which are
electrically connected to the pixel electrode 175, with the
pixel electrode 17a through the interlayer insulating film 25.
Moreover, the capacitance electrode 375 (385) is formed such
that it overlaps the pixel electrode 175 through the interlayer
insulating film, and the area of the overlapped portion is
substantially equal to the area of the overlapped portion
between the capacitance electrode 375 (385) and the pixel
electrode 17a.

[0147] According to this configuration, the effects
described above (improvement of the manufacturing yield
and a potential control of the pixel electrode 175) that are
achieved by the configuration of the liquid crystal panel in
FIG. 22 can be obtained.

[0148] Furthermore, needless to say, one of two capaci-
tance electrodes may be electrically connected to a pixel
electrode corresponding to a sub-pixel that will be a bright
sub-pixel, and the other capacitance electrode may be elec-
trically connected to a pixel electrode corresponding to a
sub-pixel that will be a dark sub-pixel.

[0149] The pixel 101 of FIG. 22 may be modified as shown
in FIG. 25. In the present liquid crystal panel of FIG. 25, the
storage capacitance wiring 18p is disposed such that it
extends in the row direction so as to overlap a space between
the pixel electrodes 17a and 175. The capacitance electrodes
37a and 385 are respectively formed in the same shape, which
is a U shape, and overlap the storage capacitance wiring 18p
and the pixel electrodes 17a and 175.

[0150] More specifically, over the scan signal line 16x, the
source electrode 8a and the drain electrode 9a of the transistor
12a are formed, and the source electrode 8a is connected to
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the data signal line 15x. The drain electrode 9a is connected to
the drain lead-out wiring 27a, and the drain lead-out wiring
27a is connected to the pixel electrode 17a through the con-
tact hole 11a. The capacitance electrode 374 is connected to
the pixel electrode 17a through the contact hole 67a, and
overlaps the pixel electrode 175 through the interlayer insu-
lating film, and the coupling capacitance Cabl (see FIG. 21)
between the pixel electrodes 17a and 175 is formed at the
location of the overlap. Further, the capacitance electrode 385
is connected to the pixel electrode 175 through the contact
hole 685, and overlaps the pixel electrode 17a through the
interlayer insulating film, and the coupling capacitance Cab2
(see FIG. 21) between the pixel electrodes 17a and 175 is
formed at the location of the overlap. Also, the capacitance
electrode 37a is formed such that it overlaps the pixel elec-
trode 17a through the interlayer insulating film, and the area
of the overlapped portion is substantially equal to the area of
the overlapped portion between the capacitance electrode 37a
and the pixel electrode 175. The capacitance electrode 385 is
formed such that it overlaps the pixel electrode 175 through
the interlayer insulating film, and the area of the overlapped
portion is substantially equal to the area of the overlapped
portion between the capacitance electrode 385 and the pixel
electrode 17a.

[0151] The capacitance electrode 37a overlaps the storage
capacitance wiring 18p through the gate insulating film, and
most of the storage capacitance Cha (see FIG. 21) is formed
at the location of the overlap. The capacitance electrode 385
overlaps the storage capacitance wiring 18p through the gate
insulating film, and most of the storage capacitance Chb (see
FIG. 21) is formed at the location of the overlap. The con-
figuration (the shapes and locations of the respective mem-
bers, and the relation of connection among them) of other
pixels is the same as that of the pixel 101.

[0152] Because this configuration can increase the storage
capacitance value of the respective pixel electrodes (17a and
17b), reliability can be improved.

[0153] Here, in the above-mentioned configuration, if the
capacitance electrode 37a is short-circuited (in the manufac-
turing process or the like) to the pixel electrode 175 at “P” in
FIG. 25, for example, as shown in FIG. 26, a portion of the
pixel electrode 17a inside the contact hole 67a is removed
(trimmed) by a laser or the like to electrically disconnect the
pixel electrode 17a from the capacitance electrode 37a, and
also a portion of the pixel electrode 175 inside the contact
hole 685 is removed (trimmed) by a laser or the like to
electrically disconnect the pixel electrode 1756 from the
capacitance electrode 385, and a part of the portion where the
capacitance electrode 385 and the pixel electrode 17a overlap
is melted to short-circuit (electrically connect) them. Here,
the electrical connection between the capacitance electrode
386 and the pixel electrode 17a becomes possible by irradi-
ating the capacitance electrode 385 with laser from the back
side (substrate side) of the active matrix substrate, for
example. Specifically, when a part of the capacitance elec-
trode 385 is irradiated with laser, the portion becomes melted
and peeled upward to reach the pixel electrode 174, and the
capacitance electrode 385 and the pixel electrode 17a become
electrically connected to each other. Further, in order to facili-
tate the electrical connection between them, it is preferable
that each capacitance electrode extend up to an area that does
not overlap the storage capacitance wiring 18p, or a protruded
part that overlaps the pixel electrode 17a be provided in an
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area that does not overlap the storage capacitance wiring 18p
for each capacitance electrode.

[0154] This way, the pixel electrodes 17a and 175 are con-
nected to each other through a coupling capacitance formed
in the portion where the pixel electrode 174 and the capaci-
tance electrode 37a overlap, and also through a coupling
capacitance formed in the portion where the pixel electrode
175 and the capacitance electrode 385 overlap. Here, the area
where the capacitance electrode 37a and the pixel electrode
17a overlap is substantially equal to the area of the overlapped
portion between the capacitance electrode 37a and the pixel
electrode 175. Also, the area where the capacitance electrode
385 and the pixel electrode 17a overlap is substantially equal
to the area of the overlapped portion between the capacitance
electrode 385 and the pixel electrode 175. Therefore, the total
amount of the coupling capacitance is unlikely to change
before and after the short-circuit.

[0155] In the pixel electrode 17a, a storage capacitance
formed at a portion where the capacitance electrode 37a and
the storage capacitance wiring 18p overlap (before a short-
circuit) is replaced with a storage capacitance formed at a
portion where the capacitance electrode 385 and the storage
capacitance wiring 18p overlap (after a short-circuit), which
is substantially the same capacitance value as the storage
capacitance formed at a portion where the capacitance elec-
trode 37a and the storage capacitance wiring 18p overlap.
And, at the pixel electrode 175, a storage capacitance formed
at a portion where the capacitance electrode 385 and the
storage capacitance wiring 18p overlap (before a short-cir-
cuit) is replaced with a storage capacitance formed at a por-
tion where the capacitance electrode 37a and the storage
capacitance wiring 18p overlap (after a short-circuit), which
is substantially the same capacitance value as the storage
capacitance formed at a portion where the capacitance elec-
trode 384 and the storage capacitance wiring 18p overlap.
Consequently, the total amount of a storage capacitance of the
respective pixel electrodes 17a and 175 is unlikely to change
before and after a short-circuit.

[0156] As just described, in the liquid crystal panel of FIG.
25, even when a short-circuiting occurs between a capaci-
tance electrode and a pixel electrode, the total amount of a
coupling capacitance and the total amount of a storage
capacitance are unlikely to change before and after the short-
circuit, and therefore, potential of the pixel electrodes 17a and
17b can be controlled normally while securing the storage
capacitance.

[0157] Furthermore, the present embodiment has a con-
figuration in which the pixel electrodes 17a and 175 are
aligned in the column direction, but the arrangement of the
pixel electrodes 17a and 175 is not limited to such, and the
pixel electrodes 17a and 176 may be aligned in the row
direction, for example. In this case, the capacitance electrodes
37a and 38a shown in FIG. 22 are disposed such that they
cross a space between the pixel electrodes 17a and 175,
extend in the row direction so as to overlap each of the pixel
electrodes 17a and 175, and are disposed in parallel with each
other in the column direction, for example.

Embodiment 3

[0158] FIG. 27 is an equivalent circuit diagram showing a
part of the liquid crystal panel according to Embodiment 3. As
shown in FIG. 27, the present liquid crystal panel includes:
data signal lines (15x and 15y) extending in a column direc-
tion (up and down directions in the figure); scan signal lines
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(16x and 16y) extending in a row direction (right and left
directions in the figure); pixels arranged in the row and col-
umn directions (101 to 104); storage capacitance wirings
(18p and 18¢); and a common electrode (opposite electrode)
com. All pixels have the same structure. The pixel column that
includes the pixels 101 and 102 and the pixel column that
includes the pixels 103 and 104 are adjacent to each other, and
the pixel row that includes the pixels 101 and 103 and the
pixel row that includes the pixels 102 and 104 are adjacent to
each other.

[0159] In the present liquid crystal panel, one data signal
line and one scan signal line are provided for each of the
pixels. Moreover, two pixel electrodes are provided in a single
pixel such that one of the two pixel electrodes surrounds the
other. The pixel electrode 176 and the pixel electrode 174,
which surrounds the pixel electrode 175, are provided in the
pixel 101; the pixel electrode 174 and the pixel electrode 17¢,
which surrounds the pixel electrode 174, are provided in the
pixel 102; the pixel electrode 17B and the pixel electrode
17A, which surrounds the pixel electrode 17B, are provided
in the pixel 103; and the pixel electrode 17D and the pixel
electrode 17C, which surrounds the pixel electrode 17D, are
provided in the pixel 104.

[0160] A specific example of the pixel 101 of FIG. 27 is
shown in FIG. 28. As shown in the figure, the transistor 12a is
disposed in the proximity of the intersection of the data signal
line 15x and the scan signal line 16x, and in the pixel region
defined by the both signal lines (15x and 16x), the pixel
electrode 17, which has a V-shape when viewed in the row
direction, and the pixel electrode 17a, which surrounds the
pixel electrode 175, are provided, and the storage capacitance
wiring 18p extends in the row direction crossing the center of
the pixels. Specifically, the pixel electrode 175 is constituted
of a first side that is located over the storage capacitance
wiring 18p and forms approximately 90 degrees to the row
direction; a second side that extends from one end of the first
side by forming approximately 45 degrees to the row direc-
tion; a third side that extends from the other end of the first
side by forming approximately 315 degrees to the row direc-
tion; a fourth side that has one end over the storage capaci-
tance wiring 18p, and is in parallel with and shorter than the
second side; a fifth side that is connected to one end of the
fourth side, and is parallel with and shorter than the third side;
a sixth side that connects the second and fourth sides; and a
seventh side that connects the third and fifth sides. The inner
periphery of the pixel electrode 17a is constituted of seven
sides that are facing the above-mentioned first to seventh
sides.

[0161] Further, a space between the first side of the pixel
electrode 175 and an inner peripheral side of the pixel elec-
trode 17a that faces the first side is called a first space K1; a
space between the second side of the pixel electrode 175 and
an inner peripheral side of the pixel electrode 174 that faces
the second side is called a second space K2; a space between
the third side of the pixel electrode 175 and an inner periph-
eral side of the pixel electrode 17a that faces this third side is
called a third space K3; a space between the fourth side of the
pixel electrode 175 and an inner peripheral side of the pixel
electrode 174 that faces the fourth side is called a fourth space
K4; and a space between the fifth side of the pixel electrode
175 and an inner peripheral side of the pixel electrode 174 that
faces the fourth side is called a fifth space K5. The capaci-
tance electrode 37a is disposed such that it crosses the third
space K3 and overlaps the pixel electrode 17a and the pixel
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electrode 175. More specifically, the capacitance electrode
37a has a shape that extends to form 225 degrees to the row
direction of the storage capacitance wiring 18p so as to cross
the third space K3 when observed in a plan view, and it does
not overlap the storage capacitance wiring 18p.

[0162] Over the scan signal line 16x, the source electrode
8a and the drain electrode 9a of the transistor 12a are formed,
and the source electrode 8a is connected to the data signal line
15x. The drain electrode 9a is connected to the drain lead-out
wiring 27a, and the drain lead-out wiring 27a is connected to
the pixel electrode 17a through the contact hole 11a. Further,
the capacitance electrode 37a is connected to the pixel elec-
trode 17a through the contact hole 674, and overlaps the pixel
electrode 175 through an interlayer insulating film, and the
coupling capacitance Cab (see FIG. 27) between the pixel
electrodes 17a and 175 is formed at the location of the over-
lap. Also, the capacitance electrode 37a is formed such that it
overlaps the pixel electrode 174 through the interlayer insu-
lating film, and the area of the overlapped portion is substan-
tially equal to the area of the overlapped portion between the
capacitance electrode 37a and the pixel electrode 175.
[0163] The storage capacitance electrode 39a (conductive
body) is connected to the pixel electrode 17a through the
contact hole 694, and overlaps the storage capacitance wiring
18p through the gate insulating film, and most of the storage
capacitance Cha (see FIG. 27) is formed at the location of the
overlap. The storage capacitance electrode 394 (conductive
body) is connected to the pixel electrode 175 through the
contact hole 695, and overlaps the storage capacitance wiring
18p through the gate insulating film, and most of the storage
capacitance Chb (see FIG. 27) is formed at the location of the
overlap.

[0164] In the liquid crystal panel of FIG. 28, the pixel
electrode 174 and the pixel electrode 176 are connected (ca-
pacitively-coupled) to each other by the coupling capacitance
(Cab), and therefore, if the capacitance electrode 37a is short-
circuited to the pixel electrode 176 (in the manufacturing
process or the like) at “P” in FIG. 28, for example, by remov-
ing (trimming) a portion of the pixel electrode 174 inside the
contact hole 67a by a laser or the like to electrically discon-
nect the pixel electrode 17a from the capacitance electrode
37a, the capacitance coupling of the pixel electrodes 17a and
17b can be maintained through a coupling capacitance
formed in the portion where the pixel electrode 174 and the
capacitance electrode 37a overlap. This way, according to the
present embodiment, a higher production yield of the liquid
crystal panel and the active matrix substrate for use in the
liquid crystal panel can be achieved.

[0165] Moreover, in the present liquid crystal panel, the
capacitance electrode 37a is disposed such that the area it
overlaps the pixel electrode 17a and the area it overlaps the
pixel electrode 175 are substantially equal to each another,
and therefore, the value of the coupling capacitance before
and after a short-circuit (that is, a capacitance value formed in
a portion where the capacitance electrode 37a and the pixel
electrode 175 overlap (before a short-circuit) and a capaci-
tance value formed in a portion where the capacitance elec-
trode 37a and the pixel electrode 176 overlap (after the short-
circuit)) is unlikely to change. Accordingly, the potential of
the pixel electrodes 17a and 175 can be controlled normally.
[0166] In the liquid crystal panel of FIG. 28, because the
pixel electrode 17a surrounds the pixel electrode 175 that is
electrically floating, this pixel electrode 17a functions as a
shield electrode, and it is possible to suppress a jumping or the
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like of electric charge to the pixel electrode 175. This way,
burn-ins of sub-pixels (dark sub-pixels) including the pixel
electrode 1756 can be mostly suppressed.

[0167] Furthermore, the alignment control structure is
omitted in FIG. 28. However, for a liquid crystal panel of
MVA (Multi-domain Vertical Alignment) system, for
example, as shown in FIG. 29, the spaces K2 to K5 of the pixel
electrodes 17a and 176 function as the alignment control
structure, and a rib L3, which is parallel with the spaces K2
and K4, and a rib L4, which is parallel with the spaces K3 and
K5, are formed at the portion corresponding to the pixel
electrode 175 of the color filter substrate; and ribs L1 and L5,
which are parallel with the spaces K2 and K4, and ribs .2 and
L6, which are parallel with the spaces K3 and K5, are formed
in a portion corresponding to the pixel electrode 17a of the
color filter substrate, for example. Here, instead of providing
the above-mentioned alignment control ribs, alignment con-
trol slits may be provided in the common electrode of the
color filter substrate.

[0168] Here, in FIG. 27, out of two pixel electrodes formed
in a single pixel, one of them surrounds the other pixel elec-
trode, and the pixel electrode that is surrounding the other is
connected to the transistor, but the present invention is not
limited to such. As shown in FIG. 30, out of two pixel elec-
trodes formed in a single pixel, one of them surrounds the
other pixel electrode, and the pixel electrode that is being
surrounded may be connected to the transistor.

[0169] A specific example of the pixel 101 of FIG. 30 is
shown in FIG. 31. As shown in the figure, the shapes and
arrangement of the pixel electrodes 174 and 176 as well as the
storage capacitance wiring 18p are the same as those of FIG.
28. The capacitance electrode 375 is disposed such that it
crosses the third space K3, and overlaps the pixel electrode
17a and the pixel electrode 174.

[0170] Over the scan signal line 16x, the source electrode
8a and the drain electrode 9a of the transistor 12a are formed,
and the source electrode 8a is connected to the data signal line
15x. The drain electrode 9a is connected to the pixel electrode
1756 through the drain lead-out wiring 27a and the contact
hole 115. The capacitance electrode 375 is connected to the
pixel electrode 175 through the contacthole 675, and overlaps
the pixel electrode 17a through an interlayer insulating film,
and the coupling capacitance Cab (see FIG. 30) between the
pixel electrodes 17a and 175 is formed at the location of the
overlap. Also, the capacitance electrode 375 is formed such
that it overlaps the pixel electrode 175 through the interlayer
insulating film, and the area of the overlapped portion is
substantially equal to the area of the overlapped portion
between the capacitance electrode 375 and the pixel electrode
17a.

[0171] Also, the pixel electrode 17a and the storage capaci-
tance wiring 18p overlap with each other through the inter-
layer insulating film and a gate insulating film, and the storage
capacitance Cha (see FIG. 30) is formed at the location of the
overlap. The pixel electrode 175 and the storage capacitance
wiring 18p overlap through the interlayer insulating film and
the gate insulating film, and the storage capacitance Chb (see
FIG. 30) is formed at the location of the overlap. Here, the
storage capacitance electrodes 394 and 394 shown in FIG. 28
may also be included in order to increase the storage capaci-
tance value. The configuration (the shapes and locations of
the respective members, and the relation of connection
among them) of other pixels is the same as that of the pixel
101. According to this configuration, the sub-pixel that
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includes the pixel electrode 17a becomes “DA”, and the
sub-pixel that includes the pixel electrode 176 becomes
“BR”.

[0172] Further, only one capacitance electrode is formed in
the present embodiment, but the present invention is not lim-
ited to such, and two or more capacitance electrodes may be
formed as well. This way, the coupling capacitance value can
be increased.

Embodiment 4

[0173] FIG. 32 is an equivalent circuit diagram showing a
part of the liquid crystal panel according to Embodiment 4. As
shown in FIG. 32, the present liquid crystal panel includes:
data signal lines (15x and 15y) extending in a column direc-
tion (up and down directions in the figure); scan signal lines
(16x and 16y) extending in a row direction (right and left
directions in the figure); pixels arranged in the row and col-
umn directions (101 to 104); storage capacitance wirings
(18p to 18s); and a common electrode (opposite electrode)
com. All pixels have the same structure. The pixel column that
includes the pixels 101 and 102 and the pixel column that
includes the pixels 103 and 104 are adjacent to each other, and
the pixel row that includes the pixels 101 and 103 and the
pixel row that includes the pixels 102 and 104 are adjacent to
each other.

[0174] In the present liquid crystal panel, one data signal
line, one scan signal line, and two storage capacitance wirings
are provided for each of the pixels. Three pixel electrodes are
provided in a single pixel. Pixel electrodes 17a (a first pixel
electrode), 175 (a second pixel electrode), and 174" (a third
pixel electrode) are provided in the pixel 101, pixel electrodes
17¢, 17d, and 17¢" are provided in the pixel 102, pixel elec-
trodes 17A, 17B, and 17A' are provided in the pixel 103, and
pixel electrodes 17C, 17D, and 17C" are provided in the pixel
104. Here, the storage capacitance wiring may also be just
one.

[0175] A specific example of the pixel 101 of FIG. 32 is
shown in FIG. 33. As shown in the figure, the transistor 12a is
disposed in the proximity of the intersection of the data signal
line 15x and the scan signal line 16x. In a pixel region defined
by the two signal lines (15x and 16x), a trapezoidal-shaped
pixel electrode 174 is formed, a trapezoidal-shaped pixel
electrode 174', which substantially matches the shape of the
pixel electrode 17a when it is rotated 180 degrees, is formed
at a position that is substantially 315 degrees to a row direc-
tion of the storage capacitance wiring 18p, and a pixel elec-
trode 175 is disposed in a region where these pixel electrodes
17a and 174" are absent such that it corresponds to (fits) the
shape of the pixel electrodes 17a and 174'. Further, the stor-
age capacitance wirings 18p and 18~ are disposed in parallel
with each other, and the storage capacitance wirings 18p
crosses the pixel electrodes 17a and 175 to extend in the row
direction, and the storage capacitance wirings 187 crosses the
pixel electrodes 175 and 17a' to extend in the row direction.
[0176] According to this configuration, each of the pixel
electrodes 17a, 17b, and 174' are disposed such that a part of
the pixel electrode 17a is located near the scan signal line 16x,
apart of the pixel electrode 174" is located near the scan signal
line 16y, and one edge of the pixel electrode 175 is located
near the scan signal line 16x and the other edge is located near
the scan signal line 16y. In other words, at least parts of the
respective pixel electrodes 17a and 174 are disposed near the
respective scan signal lines 16x and 16y, and the pixel elec-
trode 1754 is disposed to extend in the column direction as if to
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bridge the scan signal lines 16x and 16y. The capacitance
electrode 37a extends, forming 315 degrees to the row direc-
tion of the storage capacitance wiring 18p across the pixel
electrode 175 to cross a space between the pixel electrodes
17a and 176 and a space between the pixel electrodes 175 and
174', and overlaps portions of the respective pixel electrodes
17a and 174'. Moreover, the capacitance electrode 374 is
formed such that the area overlapping the pixel electrode 1756
is substantially equal to the sum of the area overlapping the
pixel electrode 17a and the area overlapping the pixel elec-
trode 174’.

[0177] Over the scan signal line 16x, the source electrode
8a and the drain electrode 9a of the transistor 12a are formed,
and the source electrode 8a is connected to the data signal line
15x. The drain electrode 9a is connected to a drain lead-out
wiring 27a, and the drain lead-out wiring 27a is connected to
the pixel electrode 17a through the contact hole 11a. The
capacitance electrode 37a is connected to the pixel electrode
17a through the contact hole 674, and is also connected to the
pixel electrode 174" through the contact hole 674, and over-
laps the pixel electrode 175 through an interlayer insulating
film, and the coupling capacitance Cab (corresponds to Cabl
and Cab2 of FIG. 32) between the pixel electrodes 17a (17a")
and 175 is formed at the location of the overlap. The pixel
electrodes 17a and 174" are electrically connected to each
other through the contact holes 111a, 1124, and a relay wiring
110a.

[0178] Furthermore, the storage capacitance electrode 39a
is connected to the pixel electrode 17a through the contact
hole 69a, and overlaps the storage capacitance wiring 18p
through a gate insulating film, and most of the storage capaci-
tance Chal (see FIG. 32) is formed at the location of the
overlap. The storage capacitance electrode 394' is connected
to the pixel electrode 17a' through the contact hole 694', and
overlaps the storage capacitance wiring 187 through the gate
insulating film, and most of the storage capacitance Cha2 (see
FIG. 32) is formed at the location of the overlap. Also, the
storage capacitance electrode 395 is connected to the pixel
electrode 175 through the contact hole 6956, and overlaps the
storage capacitance wiring 18p through the gate insulating
film, and most of the storage capacitance Chbl (see FIG. 32)
is formed at the location of the overlap. The storage capaci-
tance electrode 394" is connected to the pixel electrode 1754
through the contact hole 694', and overlaps the storage
capacitance wiring 18 through the gate insulating film, and
most of the storage capacitance Chb2 (see FIG. 32) is formed
at the location of the overlap. For this liquid crystal panel, the
sub-pixel that includes the pixel electrodes 174 and 174'
becomes “BR”, and the sub-pixel that includes the pixel elec-
trode 175 becomes “DA”.

[0179] In the liquid crystal panel of FIG. 33, the pixel
electrode 17a (17a") and the pixel electrode 175 are connected
(capacitively-coupled) to each other by the coupling capaci-
tances (Cabl and Cab2), and therefore, if the capacitance
electrode 37a is short-circuited (in the manufacturing process
or the like) to the pixel electrode 175 at “P” in FIG. 33, for
example, as shown in FIG. 34, by removing (trimming) a
portion of the pixel electrode 17a inside the contact hole 67a
by a laser or the like to electrically disconnect the pixel
electrode 17a from the capacitance electrode 374, and also by
removing (trimming) a portion of the pixel electrode 174
inside the contact hole 67a' by alaser or the like to electrically
disconnect the pixel electrode 174 from the capacitance elec-
trode 37a, it is possible to maintain the capacitance coupling
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of the pixel electrodes 17a (17a') and 175 through a coupling
capacitance formed in the portion where the pixel electrode
17a and the capacitance electrode 37a overlap, and a coupling
capacitance formed in the portion where the pixel electrode
174" and the capacitance electrode 37a overlap. This way,
according to the present embodiment, a higher production
yield of the liquid crystal panel and the active matrix substrate
for use in the liquid crystal panel can be achieved.

[0180] Further, in the present liquid crystal panel, the
capacitance electrode 37a is disposed such that the area over-
lapping the pixel electrode 175 is substantially equal to the
sum of the area overlapping the pixel electrode 17a and the
area overlapping the pixel electrode 174", and therefore, the
value of the coupling capacitance before and after a short-
circuit (that is, a capacitance value formed between the
capacitance electrode 37a and the pixel electrode 175 (before
the short-circuit), and a capacitance value formed between
the capacitance electrode 37a and the pixel electrodes 17a
and 174" (after the short-circuit)) is unlikely to change.
Accordingly, the potential of the pixel electrodes 17a and 175
can be controlled normally.

[0181] The pixel 101 of FIG. 33 may be modified as shown
in FIG. 35. The liquid crystal panel of FIG. 35 has a configu-
ration in which a capacitance electrode is electrically con-
nected to a pixel electrode corresponding to a sub-pixel that
will be a dark sub-pixel. Specifically, in the present liquid
crystal panel, the drain electrode 9a of the transistor 124 is
connected to the pixel electrode 17a through the contact hole
11a, and the pixel electrode 175 and the capacitance electrode
37b are connected to each other through the contact hole 675.
The pixel electrodes 17a (17a') and 175 are connected (ca-
pacitively-coupled) to each other through a capacitance (cou-
pling capacitance) that is formed by overlapping the capaci-
tance electrode 375, which is electrically connected to the
pixel electrode 17b, with the pixel electrodes 17a and 174
through the interlayer insulating film 25. Moreover, the
capacitance electrode 375 is formed such that it overlaps the
pixel electrode 175 through the interlayer insulating film, and
the area overlapping the pixel electrode 175 is substantially
equal to the sum of the area overlapping the pixel electrode
17a and the area overlapping the pixel electrode 17a".
[0182] According to this configuration, because the pixel
electrode 17a (174") and the pixel electrode 175 are connected
to each other by the coupling capacitance (Cab), if the capaci-
tance electrode 375 is short-circuited (in the manufacturing
process or the like) to the pixel electrode 174 at “P” in FIG.
35, for example, a portion of the pixel electrode 175 inside the
contacthole 675 is removed (trimmed) by a laser or the like to
electrically disconnect the pixel electrode 176 from the
capacitance electrode 375, and a portion of the portion where
the capacitance electrode 376 and the pixel electrode 174'
overlap is melted to short-circuit them. This way, the capaci-
tance coupling of the pixel electrodes 17a (174') and 175 can
be maintained through a coupling capacitance formed in a
portion where the pixel electrode 175 and the capacitance
electrode 37b overlap. Thus, according to the present embodi-
ment, a higher production yield of the liquid crystal panel and
the active matrix substrate for use in the liquid crystal panel
can be achieved.

[0183] Moreover, in the present liquid crystal panel, the
capacitance electrode 375 is disposed such that the total of the
areas overlapping each of the pixel electrodes 17a and 174" is
substantially equal to the area overlapping the pixel electrode
17b, and therefore, the value of the coupling capacitance
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before and after the short-circuit (that is, a capacitance value
formed in a portion where the capacitance electrode 375 and
the pixel electrodes 17a and 17a' overlap (before a short-
circuit) and a capacitance value formed in a portion where the
capacitance electrode 375 and the pixel electrode 175 overlap
(after the short-circuit)) is unlikely to change. Accordingly,
the potential of the pixel electrodes 17a (17a") and 175 can be
controlled normally.

[0184] The pixel 101 of FIG. 33 may be modified as shown
in FIG. 36. In the configuration of FIG. 36, the pixel elec-
trodes 17a and 17a' of FIG. 33 are connected to each other at
the outer peripheral region of the pixel electrode 175 through
the connecting member 17aa, which is made of an ITO or the
like. That is, a pixel electrode integrally formed by the pixel
electrodes 17a and 174" is disposed so as to surround the pixel
electrode 17b. Therefore, because the pixel electrode 175 that
is electrically floating is surrounded by the pixel electrodes
17a and 174", the pixel electrodes 17a and 174" function as
shield electrodes, and it is possible to suppress a jumping or
the like of electric charge to the pixel electrode 175. This way,
a burn-in of a sub-pixel (dark sub-pixel) including the pixel
electrode 175 can be suppressed.

[0185] Further, in this configuration, the pixel electrodes
17a and 174’ are electrically connected to each other through
the connecting member 17aa, and therefore, the capacitance
electrode 37a only needs to be connected to one of the pixel
electrodes 174 and 174" (the pixel electrode 17a in FIG. 36)
through a contact hole (67a). Moreover, the capacitance elec-
trode 37a only needs to be formed such that it overlaps the
pixel electrode 17a (or the pixel electrode 17a') through an
interlayer insulating film, and that the area of the overlapped
portion is substantially equal to the area of the overlapped
portion between the capacitance electrode 37a and the pixel
electrode 175.

[0186] Only one capacitance electrode is formed in the
present embodiment, but the present invention is not limited
to such, and two or more capacitance electrodes may also be
formed. This way, the coupling capacitance value can be
increased.

Embodiment 5

[0187] FIG. 37 is an equivalent circuit diagram showing a
partofthe liquid crystal panel according to Embodiment 5. As
shown in FIG. 37, the present liquid crystal panel includes:
data signal lines (15x and 15y) extending in a column direc-
tion (up and down directions in the figure); scan signal lines
(16x and 16y) extending in a row direction (right and left
directions in the figure); pixels arranged in the row and col-
umn directions (101 to 104); storage capacitance wirings
(18p to 185); and a common electrode (opposite electrode)
com. All pixels have the same structure. The pixel column that
includes the pixels 101 and 102 and the pixel column that
includes the pixels 103 and 104 are adjacent to each other, and
the pixel row that includes the pixels 101 and 103 and the
pixel row that includes the pixels 102 and 104 are adjacent to
each other.

[0188] In the present liquid crystal panel, one data signal
line, one scan signal line, and two storage capacitance wirings
are provided for each of the pixels. Moreover, three pixel
electrodes are provided in a single pixel. The pixel electrodes
1756 (a second pixel electrode), 17a (a first pixel electrode),
and 175' (a third pixel electrode) are provided in the pixel 101,
the pixel electrodes 17d, 17¢, and 174" are provided in the
pixel 102, the pixel electrodes 17B, 17A, and 17B' are pro-
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vided in the pixel 103, and the pixel electrodes 17D, 17C, and
17D' are provided in the pixel 104. Here, the storage capaci-
tance wiring may be just one.

[0189] A specific example of the pixel 101 of FIG. 37 is
shown in FIG. 38. As shown in the figure, the transistor 12a is
disposed in the proximity of the intersection of the data signal
line 15x and the scan signal line 16x, and in a pixel region
defined by the two signal lines (15x and 16x), a trapezoidal
shaped pixel electrode 175 is formed; a trapezoidal-shaped
pixel electrode 175', which substantially matches the shape of
the pixel electrode 175 when it is rotated 180 degrees, is
formed at a position that is substantially 315 degrees to the
row direction of the storage capacitance wiring 18p; and a
pixel electrode 174 is disposed in a region where these pixel
electrodes 175 and 175" are absent such that it corresponds to
(fits) the shape of the pixel electrodes 175 and 175'. Further,
the storage capacitance wirings 18p and 18~ are disposed in
parallel with each other, and the storage capacitance wiring
18p crosses the pixel electrodes 176 and 17a to extend in the
row direction, and the storage capacitance wiring 18~ crosses
the pixel electrodes 17a and 174' to extend in the row direc-
tion.

[0190] According to this structure, each of the pixel elec-
trodes 175, 17a, and 175" are disposed such that a part of the
pixel electrode 1754 is located near the scan signal line 16x, a
part of the pixel electrode 174 is located near the scan signal
line 16y, one of the edges of the pixel electrode 174 is located
near the scan signal line 16x, and the other edge is located near
the scan signal line 16y. In other words, at least portions of the
respective pixel electrodes 175 and 175" are located near the
respective scan signal lines 16x and 16y, and the pixel elec-
trode 17a is disposed to extend in the column direction as if to
bridge the scan signal lines 16x and 16y. The capacitance
electrode 37a extends, forming 315 degrees to the row direc-
tion of the storage capacitance wiring 18p across the pixel
electrode 175 to cross a space between the pixel electrodes
17b and 17a and a space between the pixel electrodes 17a and
1758, and overlaps with portions of the respective pixel elec-
trodes 176 and 174'. Further, the capacitance electrode 37a is
formed such that the area overlapping the pixel electrode 17a
is substantially equal to the sum of the area overlapping the
pixel electrode 175 and the area overlapping the pixel elec-
trode 175",

[0191] Over the scan signal line 16x, the source electrode
8a and the drain electrode 9a of the transistor 12a are formed,
and the source electrode 8a is connected to the data signal line
15x. The drain electrode 9a is connected to a drain lead-out
wiring 27a, and the drain lead-out wiring 27a is connected to
the pixel electrode 174 through the contact hole 11a. Further,
the capacitance electrode 374 is connected to the pixel elec-
trode 17a through the contact hole 674, overlaps the pixel
electrodes 176 and 175" through an interlayer insulating film,
and the coupling capacitance Cab (corresponds to Cabl and
Cab2 of FIG. 37) between the pixel electrodes 17a and 176
(174" is formed at the location of the overlap.

[0192] Furthermore, the storage capacitance electrode 39a
is connected to the pixel electrode 17a through the contact
hole 69a, and overlaps the storage capacitance wiring 18p
through a gate insulating film, and most of the storage capaci-
tance Chal (see FIG. 37) is formed at the location of the
overlap. The storage capacitance electrode 394" is connected
to the pixel electrode 17a through the contact hole 69a', and
overlaps the storage capacitance wiring 18~ through the gate
insulating film, and most of the storage capacitance Cha2 (see
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FIG. 37) is formed at the location of the overlap. Moreover,
the storage capacitance electrode 395 is connected to the pixel
electrode 175 through the contact hole 6954, and overlaps the
storage capacitance wiring 18p through the gate insulating
film, and most of the storage capacitance Chbl (see FIG. 37)
is formed at the location of the overlap. The storage capaci-
tance electrode 394" is connected to the pixel electrode 175'
through the contact hole 695', and overlaps the storage
capacitance wiring 18 through the gate insulating film, and
most of the storage capacitance Chb2 (see FIG. 37) is formed
at the location of the overlap. For this liquid crystal panel, the
sub-pixel that includes the pixel electrode 17a becomes
“BR”, and the sub-pixel that includes the pixel electrodes 1756
and 175' becomes “DA”.

[0193] In the liquid crystal panel of FIG. 38, the pixel
electrode 17a and the pixel electrode 1756 (175') are connected
(capacitively-coupled) to each other by the coupling capaci-
tance (Cabl and Cab2), and therefore, if the capacitance
electrode 37a is short-circuited (in the manufacturing process
or the like) to the pixel electrode 175 at “P” in FIG. 38, for
example, as shown in FIG. 39, a portion of the pixel electrode
17a inside the contact hole 67a is removed (trimmed) by a
laser or the like to electrically disconnect the pixel electrode
17a from the capacitance electrode 37a, a part of a portion
where the capacitance electrode 38a and the pixel electrode
175" overlap is melted to short-circuit them. Accordingly, the
capacitance coupling of the pixel electrodes 17a and 175
(176" can be maintained through a coupling capacitance
formed at the portion where the pixel electrode 17a and the
capacitance electrode 37a overlap. This way, according to the
present embodiment, a higher production yield of the liquid
crystal panel and the active matrix substrate for use in the
liquid crystal panel can be achieved.

[0194] Furthermore, in the present liquid crystal panel, the
capacitance electrode 37a is disposed such that the area over-
lapping the pixel electrode 174 is substantially equal to the
sum of the area overlapping the pixel electrode 175 and the
area overlapping the pixel electrode 174, and therefore, the
value of the coupling capacitance before and after the short-
circuit (that is, a capacitance value formed between the
capacitance electrode 37a and the pixel electrodes 175 and
174" (before the short-circuit), and a capacitance value
formed between the capacitance electrode 37a and the pixel
electrode 17a (after the short-circuit)) is unlikely to change.
Accordingly, the potential of the pixel electrodes 17a and 175
(174" can be controlled normally.

[0195] The pixel 101 of FIG. 38 may be modified as shown
in FIG. 40. The present liquid crystal panel of FIG. 40 has a
configuration in which a capacitance electrode is electrically
connected to a pixel electrode corresponding to a sub-pixel
that will be a dark sub-pixel. Specifically, in the present liquid
crystal panel, the drain electrode 9a of the transistor 12a is
connected to the pixel electrode 17a through the contact hole
11a, the pixel electrode 176 and the capacitance electrode 375
are connected through the contact hole 675, and the pixel
electrode 175" and the capacitance electrode 376 are con-
nected through the contacthole 675'. The pixel electrodes 17a
and 176 (175') are connected (capacitively-coupled) to each
other through a capacitance (coupling capacitance) formed
by overlapping the capacitance electrode 375, which is elec-
trically connected to the pixel electrodes 175 and 175", with
the pixel electrode 174 through the interlayer insulating film
25. Further, the capacitance electrode 375 is formed such that
it overlaps the pixel electrodes 175 and 175" through an inter-
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layer insulating film, and the sum of the area overlapping the
pixel electrode 176 and the area overlapping the pixel elec-
trode 174" is substantially equal to the area overlapping the
pixel electrode 17a.

[0196] According to this structure, the pixel electrode 17a
and the pixel electrode 175 (175') are connected to each other
by a coupling capacitance (Cab), and therefore, if the capaci-
tance electrode 375 is short-circuited (in the manufacturing
process or the like) to the pixel electrode 174 at “P” in FIG.
40, for example, a portion of the pixel electrode 175 inside the
contacthole 675 is removed (trimmed) by a laser or the like to
electrically disconnect the pixel electrode 176 from the
capacitance electrode 37b, and a portion of the pixel electrode
170" inside the contact hole 674" is removed (trimmed) to
electrically disconnect the pixel electrode 176" from the
capacitance electrode 37b. This way, the capacitance cou-
pling of the pixel electrodes 17a and 176 (174') can be main-
tained through a coupling capacitance formed in a portion
where the pixel electrode 175 and the capacitance electrode
37b overlap, and also through a coupling capacitance formed
in a portion where the pixel electrode 174" and the capacitance
electrode 376 overlap. Thus, according to the present embodi-
ment, a higher production yield of the liquid crystal panel and
the active matrix substrate for use in the liquid crystal panel
can be achieved.

[0197] Further, in the present liquid crystal panel, the
capacitance electrode 375 is disposed such that the area over-
lapping the pixel electrode 17a is substantially equal to the
sum of the area overlapping the pixel electrode 175 and the
area overlapping the pixel electrode 175", and therefore, the
value of the coupling capacitance before and after the short-
circuit (that is, a capacitance value formed between the
capacitance electrode 375 and the pixel electrode 17a (before
the short-circuit), and a capacitance value formed between
the capacitance electrode 375 and the pixel electrodes 175
and 170" (after the short-circuit)) is unlikely to change.
Accordingly, the potential of the pixel electrodes 17a and 175
(174" can be controlled normally.

[0198] Further, only one capacitance electrode is formed in
the present embodiment, but the present invention is not lim-
ited to such, and two or more capacitance electrodes may be
formed as well. This way, the coupling capacitance value can
be increased.

Embodiment 6

[0199] In the liquid crystal panels shown in the above-
mentioned embodiments 1 to 5, a capacitance electrode is
formed in a drain layer, that is, a layer between a gate insu-
lating film and an interlayer insulating film, but the present
invention is not limited to such. In other words, the present
liquid crystal panel may also have a configuration in which a
capacitance electrode is formed in a layer that is the same as
a scan signal line, and is covered by a gate insulating film. In
the present Embodiment 6, an example of a liquid crystal
panel having this configuration is described. The present
embodiment can be applied to each of the liquid crystal panels
described above (specifically, a liquid crystal panel having a
configuration in which a capacitance electrode does not over-
lap a storage capacitance wiring), but here, as one example, an
embodiment when the present embodiment is applied to the
liquid crystal panel shown in FIG. 2 is described.

[0200] An equivalent circuit diagram showing a part of the
liquid crystal panel of Embodiment 6 is similar to FIG. 1, and
therefore, the description is omitted.
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[0201] A specific example of the pixel 101 of the present
liquid crystal panel is shown in FIG. 41. As shown in the
figure, the transistor 124 is disposed in the proximity of the
intersection of the data signal line 15x and the scan signal line
16x, and in the pixel region defined by the signal lines (15x
and 16x), a rectangular-shaped pixel electrode 174 and a
rectangular-shaped pixel electrode 175 are arranged in the
column direction, and one of the four sides constituting the
perimeter of the first pixel electrode and one of the four sides
constituting the perimeter of the second pixel electrode are
disposed adjacent to each other. A capacitance electrode 37aa
is disposed such that it crosses a space between these two
adjacent sides (a space between the pixel electrodes 17a and
17b) and extends in the column direction so as to overlap each
of the pixel electrodes 17a and 175b. The storage capacitance
wiring 18p has a storage capacitance wiring extended portion
that branches off from the storage capacitance wiring 18p,
and is disposed such that it extends to overlap portions of the
edges of the pixel electrodes 17a and 175 when observed in a
plan view.

[0202] More specifically, the capacitance electrode 37aa is
formed in the same layer with the scan signal line 16x, extends
in a direction that is the same as the direction in which the data
signal line 15x extends, and overlaps the pixel electrodes 17a
and 175 when observed in a plan view.

[0203] Over the scan signal line 16x, the source electrode
8a and the drain electrode 9a of the transistor 12a are formed,
and the source electrode 8a is connected to the data signal line
15x. The drain electrode 9a is connected to a drain lead-out
wiring 27a, and the drain lead-out wiring 27a is connected to
the pixel electrode 17a through the contact hole 11a. The
capacitance electrode 37aa is connected to the pixel electrode
17a through the contact hole 67aa, overlaps the pixel elec-
trode 1756 through a gate insulating film and an interlayer
insulating film, and the coupling capacitance Cab (see F1G. 1)
between the pixel electrodes 17a and 175 is formed at the
location of the overlap. Further, the capacitance electrode
37aa is formed such that it overlaps the pixel electrode 17a
through the gate insulating film and the interlayer insulating
film, and the area of the overlapped portion is substantially
equal to the area of the overlapped portion between the
capacitance electrode 37aa and the pixel electrode 175.

[0204] Also, the pixel electrode 17a and the storage capaci-
tance wiring 18p overlap with each other through the inter-
layer insulating film and the gate insulating film, and the
storage capacitance Cha (see FIG. 1) is formed at the location
ofthe overlap. The pixel electrode 175 and the storage capaci-
tance wiring 18p overlap with each other through the inter-
layer insulating film and the gate insulating film, and the
storage capacitance Chb (see FIG. 1) is formed at the location
of the overlap. The configuration (the shapes and locations of
the respective members, and the relation of connection
among them) of other pixels is the same as that of the pixel
101.

[0205] According to this structure, the sub-pixel that
includes the pixel electrode 17a becomes “BR”, and the sub-
pixel that includes the pixel electrode 175 becomes “DA”.
[0206] FIG. 42 is a cross-sectional arrow view taken along
the line A-B of FIG. 41. As shown in the figure, the present
liquid crystal panel includes an active matrix substrate 3, a
color filter substrate 30 facing the active matrix substrate, and
a liquid crystal layer 40 interposed between the substrates (3
and 30).
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[0207] In the active matrix substrate 3, over the glass sub-
strate 31, the scan signal line 16x, the storage capacitance
wiring 18p, and the capacitance electrode 37aa are formed,
and an inorganic gate insulating film 22 is formed so as to
cover them. Over the inorganic gate insulating film 22, the
semiconductor layer 24 (ani-layer and an n+layer), the source
electrode 8a and the drain electrode 94 in contact with the n+
layer, and the drain lead-out wiring 27a are formed, which are
covered by the inorganic interlayer insulating film 25. On the
inorganic interlayer insulating film 25, pixel electrodes 17a
and 175 are formed, and an alignment film (not shown) is
further formed to cover the pixel electrodes 174 and 175.

[0208] Here, in the contact hole 11a, the inorganic inter-
layer insulating film 25 is removed, and therefore, the pixel
electrode 174 and the drain lead-out wiring 27a are connected
to each other. Also, in the contact hole 67aaq, the inorganic
interlayer insulating film 25 and the inorganic gate insulating
film 22 are removed, and therefore, the pixel electrode 17a
and the capacitance electrode 37aa are connected to each
other. The capacitance electrode 37aa and the pixel electrode
175 overlap through the inorganic gate insulating film 22 and
the inorganic interlayer insulating film 25, and therefore the
coupling capacitance Cab (see FIG. 1) is formed.

[0209] On the other hand, for the color filter substrate 30, a
colored layer 14 is formed on the glass substrate 32. Over the
colored layer 14, acommon electrode (com) 28 is formed, and
further, an alignment film (not shown) is formed, covering the
common electrode (com) 28.

[0210] In the liquid crystal panel of FIG. 41, because the
pixel electrode 17a and the pixel electrode 175 are connected
(capacitively-coupled) to each other by the coupling capaci-
tance (Cab), if the capacitance electrode 37aa is short-cir-
cuited (in the manufacturing process or the like) to the pixel
electrode 176 at “P” in FIG. 41, for example, by removing
(trimming) a portion of the pixel electrode 17a inside the
contact hole 67aa by alaser or the like to electrically discon-
nect the pixel electrode 17a from the capacitance electrode
37aa, the capacitance coupling of the pixel electrodes 17a
and 17b can be maintained through a coupling capacitance
formed in a portion where the pixel electrode 17a and the
capacitance electrode 37aa overlap. Thus, according to the
present embodiment, a higher production yield of the liquid
crystal panel and the active matrix substrate for use in the
liquid crystal panel can be achieved.

[0211] Moreover, in the present liquid crystal panel, the
capacitance electrode 37aa is disposed such that the area it
overlaps the pixel electrode 17a and the area it overlaps the
pixel electrode 175 are substantially equal to each another,
and therefore, the value of the coupling capacitance before
and after a short-circuit (that is, a capacitance value formed in
a portion where the capacitance electrode 37aa and the pixel
electrode 175 overlap (before the short-circuit) and a capaci-
tance value formed in a portion where the capacitance elec-
trode 37aa and the pixel electrode 17a overlap (after the
short-circuit)) is unlikely to change. Accordingly, the poten-
tial of the pixel electrodes 174 and 176 can be controlled
normally.

[0212] Further, in the present liquid crystal panel, because
the capacitance electrode 37aa and the scan signal line 16x
are formed in the same layer, the thickness of an insulating
film that lies between the capacitance electrode 37aa and the
pixel electrode 175 can be made larger than the liquid crystal
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panel of FIG. 2. Accordingly, it can be made difficult for a
short-circuit to occur between the capacitance electrode 37aa
and the pixel electrode 175.

[0213] Here, the pixel 101 of FIG. 41 may be modified as
shown in FIG. 43. FIG. 44 is a cross-sectional arrow view
taken along the line A-B of FIG. 43. In the present liquid
crystal panel, a capacitance upper electrode 475 (a third
capacitance electrode), which is connected to the pixel elec-
trode 174, is disposed over the capacitance electrode 37aa of
the liquid crystal panel of FIG. 41.

[0214] More specifically, over the scan signal line 16x, the
source electrode 8a and the drain electrode 9a of the transistor
12a are formed, and the source electrode 8a is connected to
the data signal line 15x. The drain electrode 9a is connected to
a drain lead-out wiring 27a, and the drain lead-out wiring 27a
is connected to the pixel electrode 174 through the contact
hole 11a. The capacitance electrode 37aa is connected to the
pixel electrode 17a through the contact hole 67aa. The
capacitance upper electrode 475 is connected to the pixel
electrode 1756 through the contact hole 685, overlaps the pixel
electrode 175 through the interlayer insulating film 25, and
also overlaps the capacitance electrode 37aa through the gate
insulating film 22, and the coupling capacitance Cab (see
FIG. 1) between the pixel electrodes 17a and 175 is formed at
the location of the overlap. Moreover, the capacitance elec-
trode 37aa is disposed such that the area overlapping the pixel
electrode 17a is substantially equal to the area overlapping
the pixel electrode 175, and the capacitance upper electrode
47b is disposed such that the area overlapping the pixel elec-
trode 17a is substantially equal to the area overlapping the
pixel electrode 175.

[0215] According to this structure, if the capacitance upper
electrode 485 is short-circuited (in the manufacturing process
or the like) to the pixel electrode 174 at “P” in FIG. 43, for
example, a portion of the pixel electrode 175 inside the con-
tact hole 6854 is removed (trimmed) by a laser or the like to
electrically disconnect the pixel electrode 1756 from the
capacitance upper electrode 48b, and also a portion of the
pixel electrode 17a inside the contact hole 67aa is removed
(trimmed) by a laser or the like to electrically disconnect the
pixel electrode 174 from the capacitance electrode 47aa, and
the capacitance electrode 37aa and the pixel electrode 175 are
melted and connected to each other (electrically connected)
(“Q”1in FIG. 43). Here, the electrical connection between the
capacitance electrode 37aa and the pixel electrode 175 is
enabled by irradiating the capacitance electrode 37aa with
laser from a back side (substrate side) of the active matrix
substrate, for example. In order to facilitate the connection, a
protrusive part may be formed in the capacitance electrode
37aa, and this protrusive part may be irradiated with a laser.
[0216] This way, the capacitance coupling of the pixel elec-
trodes 17a and 175 can be maintained. Further, in the present
liquid crystal panel, the capacitance upper electrode 4856 is
disposed such that the area overlapping the pixel electrode
17a is substantially equal to the area overlapping the pixel
electrode 175, and therefore, the value of the coupling capaci-
tance before and after a short-circuit (that is, the total of a
capacitance value formed in a portion where the capacitance
upper electrode 486 and the pixel electrode 174 overlap, and
a capacitance value formed in a portion where the capacitance
upper electrode 485 and the capacitance electrode 37aa over-
lap (before the short-circuit), and also the total of a capaci-
tance value formed in a portion where the capacitance upper
electrode 485 and the pixel electrode 175 overlap, and a
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capacitance value formed in a portion where the capacitance
upper electrode 485 and the capacitance electrode 37aa over-
lap (after the short-circuit)) is unlikely to change. Accord-
ingly, the potential of the pixel electrodes 17a and 175 can be
controlled normally.

[0217] Furthermore, in the present liquid crystal panel, the
coupling capacitance is constituted of a capacitance formed
in a portion where the capacitance upper electrode 485 and
the pixel electrode 17a (174) overlap, and a capacitance
formed in a portion where the capacitance upper electrode
48b and the capacitance electrode 37aa overlap, and there-
fore, the capacitance value can be larger than that of the liquid
crystal panel in FIG. 41.

[0218] In the liquid crystal panel of FIG. 43, the capaci-
tance electrode 37aa and the capacitance upper electrode 485
have the same function, and therefore, the above-mentioned
capacitance upper electrode is included in “capacitance elec-
trodes” of the present invention.

[0219] The capacitance electrode 37aa and the capacitance
upper electrode 475 may also be more than one as shown in
FIG. 22 and others.

[0220] Lastly, configuration examples of a liquid crystal
display unit and a liquid crystal display device of the present
invention is described. In embodiments discussed above, the
present liquid crystal display unit and liquid crystal display
device are configured as follows. That is, two polarizing
plates A and B are attached on respective sides of the liquid
crystal panel so that the polarizing axis of the polarizing plate
A and the polarizing axis of the polarizing plate B cross each
other at a right angle. For the polarizing plates, an optical
compensation sheet or the like may be layered as necessary.
Next, as shown in FIG. 45(a), drivers (gate driver 202 and
source driver 201) are connected. Here, connection of a driver
by TCP (Tape Career Package) system is described as an
example. First, ACF (Anisotropic Conductive Film) is tem-
porarily pressure-bonded to the terminal section of the liquid
crystal panel. Next, TCP with a driver mounted thereon is
punched out from a carrier tape, aligned to the panel terminal
electrode, and heated for permanent pressure-bonding. Then,
a circuit substrate 203 (PWB: Printed Wiring Board) for
coupling the driver TCPs and TCP input terminals are con-
nected together by ACF. The liquid crystal display unit 200 is
thus complete. Subsequently, as shown in FIG. 45 (b), a
display control circuit 209 is connected to each of the drivers
(201 and 202) of the liquid crystal display unit through circuit
substrates 203 for unification with an illumination device
(backlight unit) 204, to complete a liquid crystal display
device 210.

[0221] The “polarity of the potential” herein refers to either
the reference potential (positive) or higher, or the reference
potential (negative) or lower. Here, the reference potential
may be Vcom (common potential), which is the potential of
the common electrode (opposite electrode), or any other
potential.

[0222] FIG. 46 is a block diagram showing the configura-
tion of the present liquid crystal display device. As shown in
the figure, the liquid crystal display device includes a display
section (liquid crystal panel), a source driver (SD), a gate
driver (GD), and a display control circuit. The source driver
drives the data signal lines, the gate driver drives the scan
signal lines, and the display control circuit controls the source
driver and the gate driver.

[0223] Thedisplay control circuit receives from an external
signal source (a tuner, for example) a digital video signal Dv
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representing images to be displayed, a horizontal synchroni-
zation signal HSY and a vertical synchronization signal VSY
for the digital video signal Dv, and a control signal Dc for
controlling the display action. Based on the received signals
Dv, HSY, VSY, and Dc, the display control circuit generates:
a data start pulse signal SSP; a data clock signal SCK; a
charge share signal sh; a digital image signal DA (the signal
corresponding to the video signal Dv) representing the image
to be displayed; a gate start pulse signal GSP; a gate clock
signal GCK; and a gate driver output control signal (scan
signal output control signal) GOE, as signals for displaying
images represented by the digital video signal Dv on the
display section and outputs them.

[0224] In more detail, the video signal Dv is subjected to
the timing adjustment and the like in the internal memory as
necessary, and then is output from the display control circuit
as a digital image signal DA. The display control circuit
generates a data clock signal SCK, which is composed of
pulses corresponding to the respective pixels of the images
represented by the digital image signal DA; generates, based
on the horizontal synchronization signal HSY, a data start
pulse signal SSP, which shifts to a high level (H level) for a
predetermined period of time for every horizontal scan
period; generates, based on the vertical synchronization sig-
nal VSY, a gate start pulse signal GSP, which shifts to H level
for a predetermined period of time for every frame period
(one vertical scan period); generates a gate clock signal GCK
based on the horizontal synchronization signal HSY; and
generates the charge share signal sh and the gate driver output
control signal GOE based on the horizontal synchronization
signal HSY and the control signal Dc.

[0225] Among the signals generated by the display control
circuit as described above, the digital image signal DA, the
charge share signal sh, the signal POL for controlling the
polarity of signal potentials (data signal potentials), the data
start pulse signal SSP, and the data clock signal SCK are input
to the source driver, and the gate start pulse signal GSP, the
gate clock signal GCK, and the gate driver output control
signal GOE are input to the gate driver.

[0226] The source driver sequentially generates analog
potentials (signal potentials) corresponding to the pixel val-
ues of images represented by the digital image signal DA at
respective scan signal lines for every horizontal scan period,
based on the digital image signal DA, data clock signal SCK,
charge share signal sh, data start pulse signal SSP, and polar-
ity inversion signal POL, and outputs these data signals to the
data signal lines (15x and 15x, for example).

[0227] The gate driver generates the gate-on pulse signals
based on the gate start pulse signal GSP, the gate clock signal
GCK, and the gate driver output control signal GOE, and
outputs the signal to the scan signal lines to selectively drive
the scan signal lines.

[0228] The data signal lines and the scan signal lines in the
display section (liquid crystal panel) are driven by the source
driver and the gate driver in the manner described above, and
signal potentials are written from the data signal lines to the
pixel electrodes through transistors (TFT) connected to the
selected scan signal lines. Consequently, voltages are applied
to the liquid crystal layer for respective sub-pixels, by which
the amount of the light from the backlight that is transmitted
is controlled, and images represented by the digital video
signal Dv are displayed on respective sub-pixels.

[0229] Next, a configuration example of the present liquid
crystal display device as applied to a television receiver is

Feb. 2, 2012

described. FIG. 47 is a block diagram showing the configu-
ration of a liquid crystal display device 800 for a television
receiver. The liquid crystal display device 800 includes a
liquid crystal display unit 84, a Y/C separation circuit 80, a
video chroma circuit 81, an A/D converter 82, a liquid crystal
controller 83, a backlight driver circuit 85, a backlight 86, a
microcomputer 87, and a gradation circuit 88. The liquid
crystal display unit 84 is composed of a liquid crystal panel
and a source driver and a gate driver for driving the liquid
crystal panel.

[0230] In the liquid crystal display device 800 having a
configuration described above, first, a composite color image
signal Scv, which is a television signal, is input from outside
to the Y/C separation circuit 80. There, the signal is separated
into a luminance signal and a color signal. The luminance
signal and the color signal are converted to an analog RGB
signal corresponding to three primary colors of the light by
the video chroma circuit 81. Further, this analog RGB signal
is converted to a digital RGB signal by the A/D converter 82.
The digital RGB signal is input to the liquid crystal controller
83. In the Y/C separation circuit 80, horizontal and vertical
synchronization signals are also obtained from the composite
color image signal Scv, which is input from outside. These
synchronization signals are also input to the liquid crystal
controller 83 through the microcomputer 87.

[0231] To the liquid crystal display unit 84, the digital RGB
signal is input from the liquid crystal controller 83, together
with the timing signal based on the aforementioned synchro-
nization signals at a predetermined timing. Also, in the gra-
dation circuit 88, gradation potentials of respective three pri-
mary colors R, G, and B for color display are generated, and
the gradation potentials are also supplied to the liquid crystal
display unit 84. In the liquid crystal display unit 84, signals
for driving (data signals=signal potentials, scan signals, and
the like) are generated by the internal source driver, the gate
driver, and the like based on the RGB signals, the timing
signals, and gradation potentials. Based on the signals for
driving, color images are displayed on the internal liquid
crystal panel. In order for the images to be displayed by the
liquid crystal display unit 84, the light needs to be radiated
from behind the liquid crystal panel in the liquid crystal
display unit. In the liquid crystal display device 800, the
backlight driver circuit 85 drives the backlight 86 under the
control of the microcomputer 87, and irradiates the back side
of the liquid crystal panel with the light. Overall system
control, including the processes described above, is con-
ducted by the microcomputer 87. Not only image signals
based on television broadcasting, but signals of images cap-
tured by cameras and of other images supplied via internet
connection can also be used as image signals input from
outside (composite color image signals). Thus, in the liquid
crystal display device 800, image display based on various
image signals is possible.

[0232] When the liquid crystal display device 800 is used to
display images of television broadcasting, as shown in FIG.
48, a tuner unit 90 is connected to the liquid crystal display
device 800 to constitute the television receiver 601. The tuner
unit 90 extracts signals of the channel to be received from the
waves (high frequency signals) received through an antenna
(not shown), and converts the extracted signals to an interme-
diate frequency signal. The tuner unit 90 then detects the
intermediate frequency signal to retrieve composite color
image signal Scv as a television signal. The composite color
image signal Scv is input to the liquid crystal display device



US 2012/0026415 Al

800 as described above. Images based on the composite color
image signal Scv are displayed by the liquid crystal display
device 800.

[0233] FIG. 49 is an exploded perspective view showing a
configuration example of the present television receiver. As
shown in the figure, the television receiver 601 includes a first
case 801 and a second case 806, in addition to the liquid
crystal display device 800, as its constituting elements, and
the liquid crystal display device 800 is held in the first case
801 and the second case 806. In the first case 801, there is an
opening portion 801« that transmits the image to be displayed
on the liquid crystal display device 800. The second case 806
covers the back side of the liquid crystal display device 800.
An operation circuit 805 for operating the display device 800
is provided in the second case 806, and a supporting member
808 is attached at the bottom of the second case 806.

[0234] The present invention is not limited to the embodi-
ments described above. Any appropriate modifications of the
embodiments described above based on the common techni-
cal knowledge, and any combinations of them are also
included in embodiments of the present invention.

[0235] The present active matrix substrate includes a scan
signal line, a data signal line, a transistor that is connected to
the scan signal line and the data signal line, and the first and
second pixel electrodes provided in a single pixel region. The
first pixel electrode is connected to the data signal line
through the transistor, and the first capacitance electrode that
is electrically connected to one of the first and second pixel
electrodes is included; the first capacitance electrode and the
first pixel electrode overlap with each other through an insu-
lating film; the first capacitance electrode and the second
pixel electrode overlap with each other through the insulating
film; and the respective overlapped areas are equal to one
another.

[0236] According to the above-mentioned configuration, in
a capacitive coupling type pixel division system active matrix
substrate, each of the first and second pixel electrodes, which
are provided in one pixel region, overlaps the first capacitance
electrode. This way, in a configuration in which the first
capacitance electrode is electrically connected to the first
pixel electrode, if a short-circuiting occurs between the first
capacitance electrode and the second pixel electrode, for
example, by electrically disconnecting the first capacitance
electrode from the first pixel electrode, the capacitance cou-
pling of the first and second pixel electrodes can be main-
tained by a capacitance (coupling capacitance) formed in a
portion where the first capacitance electrode and the first pixel
electrode overlap. Consequently, the manufacturing yield of
the active matrix substrate and the liquid crystal panel
equipped with the active matrix substrate can be improved.

[0237] Moreover, in the above-mentioned configuration,
the area where the first capacitance electrode and the first
pixel electrode overlap is equal to the area where the first
capacitance electrode and the second pixel electrode overlap,
and therefore, the value of a coupling capacitance before and
after a short-circuit, that is, a capacitance value formed in a
portion where the first capacitance electrode and the second
pixel electrode overlap (before the short-circuit) and a capaci-
tance value formed in a portion where the first capacitance
electrode and the first pixel electrode overlap (after the short-
circuit), is unlikely to change. Accordingly, the potential of
the first and second pixel electrodes can be controlled nor-
mally.
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[0238] The present active matrix substrate may also have a
configuration in which the first capacitance electrode is
formed in the same layer with one of the conductive elec-
trodes of the transistor. With this configuration, the layered
structure and the manufacturing process of the active matrix
substrate can be simplified.

[0239] The present active matrix substrate may also have a
configuration in which the first capacitance electrode over-
laps the first and second pixel electrodes through an interlayer
insulating film covering the channels of the transistor.
[0240] The present active matrix substrate may also have a
configuration in which the perimeters of the first and the
second pixel electrodes are composed of a plurality of sides,
one side of the first pixel electrode and one side of the second
pixel electrode are adjacent to each other, and the first capaci-
tance electrode is disposed to overlap the space between the
adjacent sides, the first pixel electrode, and the second pixel
electrode.

[0241] The present active matrix substrate may also have a
configuration in which one of the conductive electrodes of the
transistor and the first pixel electrode are connected together
through a contact hole, and the first pixel electrode and the
first capacitance electrode are connected together through a
contact hole which is different from the above-mentioned
contact hole.

[0242] The present active matrix substrate may also have a
configuration in which one of the conductive electrodes ofthe
transistor is connected to the first pixel electrode through a
contact hole, and the first capacitance electrode is connected
to a lead-out wiring that is led out of the conductive electrode.
[0243] The present active matrix substrate may also have a
configuration in which one of the conductive electrodes of the
transistor and the first pixel electrode are connected to each
other through a contact hole, and the second pixel electrode
and the first capacitance electrode are connected through a
contact hole that is different from the above-mentioned con-
tact hole.

[0244] The present active matrix substrate may also have a
configuration in which the first and the second pixel elec-
trodes are arranged in a column direction when scan signal
lines extend in a row direction.

[0245] The present active matrix substrate may also have a
configuration in which, within two pixel regions adjacent to
each other in a row direction, the first pixel electrode in one of
the pixel regions is adjacent to the second pixel electrode in
the other pixel region in the row direction.

[0246] The present active matrix substrate may also have a
configuration in which the first pixel electrode surrounds the
second pixel electrode.

[0247] The present active matrix substrate may also have a
configuration in which the second pixel electrode surrounds
the first pixel electrode.

[0248] The present active matrix substrate may also have a
configuration in which a second capacitance electrode that is
electrically connected to one of the first and second pixel
electrodes is further included; the second capacitance elec-
trode and the first pixel electrode overlap with each other
through an insulating film; the second capacitance electrode
and the second pixel electrode overlap with each other
through the insulating film; and the respective overlapped
areas are equal to each other.

[0249] The present active matrix substrate may also have a
configuration in which a storage capacitance wiring is further
included, the first capacitance electrode overlaps each of the
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first and second pixel electrodes through an interlayer insu-
lating film, which covers a channel of the transistor, and also
overlaps the storage capacitance wiring through a gate insu-
lating film, and the second capacitance electrode overlaps the
first and second pixel electrodes through the interlayer insu-
lating film, which covers the channel of the transistor, and
also overlaps the storage capacitance wiring through the gate
insulating film.

[0250] The present active matrix may also have a configu-
ration in which the first capacitance electrode is electrically
connected to one of the first and second pixel electrodes, and
the second capacitance electrode is electrically connected to
the other one of the first and second pixel electrodes.

[0251] According to the above-mentioned configuration,
the first and second pixel electrodes are connected to each
other by a capacitance (coupling capacitance) formed in a
portion where the second pixel electrode and the first capaci-
tance electrode overlap, and also by a capacitance (coupling
capacitance) formed in a portion where the first pixel elec-
trode and the second capacitance electrode overlap.

[0252] Here, if a short-circuiting occurs between the first
capacitance electrode and the second pixel electrode, for
example, the first capacitance electrode is electrically discon-
nected from the first pixel electrode; and the second pixel
electrode is electrically disconnected from the second capaci-
tance electrode; and the second capacitance electrode is
short-circuited to the first pixel electrode. This way, the first
and second pixel electrodes are connected to each other by a
capacitance (coupling capacitance) formed in a portion where
the first pixel electrode and the first capacitance electrode
overlap, and also by a capacitance (coupling capacitance)
formed in a portion where the second pixel electrode and the
second capacitance electrode overlap.

[0253] In the above-mentioned configuration, as described
above, the area where the first capacitance electrode and the
first pixel electrode overlap is equal to the area where the first
capacitance electrode and the second pixel electrode overlap,
and the area where the second capacitance electrode and the
first pixel electrode overlap is equal to the area where the
second capacitance electrode and the second pixel electrode
overlap. Accordingly, the value of the coupling capacitance is
unlikely to change before and after the short-circuit.

[0254] Moreover, in the first pixel electrode, a storage
capacitance formed in a portion where the first capacitance
electrode and a storage capacitance wiring overlap (before a
short-circuit) is replaced with a storage capacitance formed in
a portion where the second capacitance electrode and the
storage capacitance wiring overlap (after the short-circuit).
And, in the second pixel electrode, a storage capacitance
formed in a portion where the second capacitance electrode
and a storage capacitance wiring overlap (before the short-
circuit) is replaced with a storage capacitance formed in a
portion where the first capacitance electrode and the storage
capacitance wiring overlap (after the short-circuit). Thus, as a
result of making the first and second capacitance electrodes in
the same shape, the area where the first capacitance electrode
and the storage capacitance wiring overlap is equal to the area
where the second capacitance electrode and the storage
capacitance wiring overlap, and the total amounts of the stor-
age capacitances for the first and second pixel electrodes are
unlikely to change before and after the short-circuit.

[0255] Thus, according to the above-mentioned configura-
tion, even if a short-circuit occurs between the capacitance
electrode and the pixel electrode, the total amounts of the

Feb. 2, 2012

coupling capacitance and the storage capacitance are unlikely
to change before and after the short-circuit, and therefore, the
potential of the first and second pixel electrodes can be con-
trolled normally while securing the storage capacitance.
[0256] The present active matrix substrate may also have a
configuration that further includes a storage capacitance wir-
ing that forms a capacitance with either the first pixel elec-
trode or a conductive body electrically connected to this first
pixel electrode, and also forms a capacitance with either the
second pixel electrode or a conductive body electrically con-
nected to this second pixel electrode.

[0257] The present active matrix substrate may also have a
configuration in which the storage capacitance wiring has a
storage capacitance wiring extended portion that is branched
off from the storage capacitance wiring, and the storage
capacitance wiring extended portion extends along the data
signal line and the scan signal line so as to surround the pixel
region when observed in a plan view, and overlaps the first
and second pixel electrodes.

[0258] The present active matrix substrate may also have a
configuration in which the storage capacitance wiring
extends in a direction that is the same as the direction in which
the scan signal line extends, so as to cross the pixel region in
the center.

[0259] The present active matrix substrate may also have a
configuration in which the first capacitance electrode forms a
capacitance with the storage capacitance wiring.

[0260] In the present active matrix substrate, the interlayer
insulating film is composed of an inorganic insulating film
and an organic insulating film that is thicker than the inor-
ganic insulating film, however, the present active matrix sub-
strate may also have a configuration in which a portion of the
organic insulating film that overlaps the first capacitance elec-
trode is at least partially removed.

[0261] The present active matrix substrate may also have a
configuration that includes a scan signal line, a data signal
line, a transistor connected to the scan signal line and the data
signal line, and includes first, second, and third pixel elec-
trodes provided in a single pixel region, and in which the first
pixel electrode is connected to the data signal line through the
transistor, the third pixel electrode is electrically connected to
the first pixel electrode, the first capacitance electrode that is
electrically connected to the first and third pixel electrodes is
included, the first capacitance electrode overlaps each of the
first, second and third pixel electrodes through an insulating
film, the total of the area where the first capacitance electrode
and the first pixel electrode overlap and the area where the
first capacitance electrode and the third pixel electrode over-
lap is equal to the area where the first capacitance electrode
and the second pixel electrode overlap.

[0262] The present active matrix substrate may also have a
configuration that includes a scan signal line, a data signal
line, a transistor connected to the scan signal line and the data
signal line, and includes first, second, third pixel electrodes
provided in a single pixel region, in which the first pixel
electrode is connected to the data signal line through the
transistor, the second pixel electrode and the third pixel elec-
trode are electrically connected to each other, a first capaci-
tance electrode that is electrically connected to the first pixel
electrode is included, the first capacitance electrode overlaps
each of the first, second, and third pixel electrodes through an
insulating film, and the area where the first capacitance elec-
trode and the first pixel electrode overlap is equal to the sum
of the area where the first capacitance electrode and the sec-
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ond pixel electrode overlap and the area where the first
capacitance electrode and the third pixel electrode overlap.
[0263] The present active matrix substrate may also have a
configuration in which the first capacitance electrode is
formed in the same layer with the scan signal line.

[0264] The present active matrix substrate may also have a
configuration in which the first capacitance electrode over-
laps the first and second pixel electrodes through a gate insu-
lating film that covers the scan signal line and an interlayer
insulating film that covers a channel of the transistor.

[0265] The present active matrix substrate may also have a
configuration that further includes a third capacitance elec-
trode that overlaps the first capacitance electrode, which is
electrically connected to one of the first and second pixel
electrodes, through the gate insulating film, the third capaci-
tance electrode being electrically connected to the other one
of the pixel electrodes, in which the third capacitance elec-
trode and the first pixel electrode overlap with each other
through the interlayer insulating film, the third capacitance
electrode and the second pixel electrode overlap with each
other through the interlayer insulating film, and the respective
overlapped areas are equal to each other.

[0266] The present active matrix substrate may also have a
configuration in which the first capacitance electrode and one
of'the first and second pixel electrodes are connected together
through a contact hole that runs through the gate insulating
film and the interlayer insulating film.

[0267] A method for manufacturing the present active
matrix substrate is a method for manufacturing an active
matrix substrate that includes a scan signal line, a data single
line, a transistor connected to the scan signal line and the data
signal line, in which first and second pixel electrodes are
formed in a single pixel region, and the first pixel electrode is
connected to the data signal line through the transistor, the
method including: a step of forming a first capacitance elec-
trode that is electrically connected to one of the first and
second pixel electrodes, and that also forms a capacitance
with the other pixel electrode; a step of detecting any short-
circuit between the first capacitance electrode and the other
pixel electrode; a step of cutting the first capacitance elec-
trode from the one of the pixel electrodes at their connected
site if any short-circuit is detected between the first capaci-
tance electrode and the other pixel electrode. Further, in the
step of forming the first capacitance electrode, the first
capacitance electrode is formed such that the first capacitance
electrode and the first pixel electrode overlap with each other
through an insulating film, the first capacitance electrode and
the second pixel electrode overlap with each other through an
insulating film, and the respective overlapped areas are equal
to each other.

[0268] A method for manufacturing the present liquid crys-
tal panel is a method for manufacturing a liquid crystal panel
that includes a scan signal line, a data signal line, and a
transistor connected to the scan signal line and the data signal
line, in which first and second pixel electrodes are provided in
a single pixel, and the first pixel electrode is connected to the
data signal line through the transistor, the method including:
a step of forming a first capacitance electrode that is electri-
cally connected to one of the first and second pixel electrodes,
and that also forms a capacitance with the other pixel elec-
trode; a step of detecting a short-circuit between the first
capacitance electrode and the other pixel electrode; and a step
of cutting the first capacitance electrode from the one of the
pixel electrodes at their connected site if any short-circuit is

Feb. 2, 2012

detected between the first capacitance electrode and the other
pixel electrode. Further, in the step of forming the first capaci-
tance electrode, the first capacitance electrode is formed such
that the first capacitance electrode and the first pixel electrode
overlap with each other through an insulating film, the first
capacitance electrode and the second pixel electrode overlap
with each other through an insulating film, and the respective
overlapped areas are equal to each other.

[0269] A liquid crystal panel according to the present
invention is characterized in that it is equipped with the
above-mentioned active matrix substrate. Also, a liquid crys-
tal display unit according to the present invention is charac-
terized in that it is equipped with the above-mentioned liquid
crystal panel and drivers. Additionally, a liquid crystal display
device according to the present invention is characterized in
that it includes the above-mentioned liquid crystal display
unit and a light source device. Also, a television receiver
according to the present invention is characterized in that it
includes the above-mentioned liquid crystal display device
and a tuner unit that receives the television broadcasting.

INDUSTRIAL APPLICABILITY

[0270] An active matrix substrate of the present invention
and a liquid crystal panel equipped with the active matrix
substrate are suitable for a liquid crystal television, for
example.

DESCRIPTION OF REFERENCE CHARACTERS

[0271] 101 to 104 pixel

[0272] 12a,12c, 12A, 12C transistor

[0273] 15x, 15y, 15z data signal line

[0274] 16x, 16y scan signal line

[0275] 17a,17b,17¢, 17d pixel electrode

[0276] 17A,17B, 17C, 17D pixel electrode

[0277] 174,176, 17¢, 174 pixel electrode

[0278] 17A',17B',17C', 17D' pixel electrode

[0279] 18p, 184, 18, 18s storage capacitance wiring
[0280] 21 organic gate insulating film

[0281] 22 inorganic gate insulating film

[0282] 24 semiconductor layer

[0283] 25 inorganic interlayer insulating film

[0284] 26 organic interlayer insulating film

[0285] 27a drain lead-out wiring

[0286] 37a, 37b capacitance electrode (first capacitance

electrode, conductive body)
[0287] 38a, 38b capacitance electrode (second capaci-
tance electrode, conductive body)

[0288] 37aa capacitance electrode (first capacitance
electrode)
[0289] 394,395,394, 394" storage capacitance electrode

(conductive body)

[0290] 47h capacitance electrode (third capacitance
electrode)

[0291] 51a opening

[0292] 84 liquid crystal display unit

[0293] 601 television receiver

[0294] 800 liquid crystal display device

1. An active matrix substrate, comprising. a scan signal
line; a data signal line; a transistor that is connected to the
scan signal line and the data signal line; and first and second
pixel electrodes provided in a single pixel region, wherein
said first pixel electrode is connected to said data signal line
through said transistor,
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the active matrix substrate further comprising:

a first capacitance electrode electrically connected to one

of said first and second pixel electrodes,

wherein said first capacitance electrode and said first pixel

electrode overlap with each other through an insulating
film, said first capacitance electrode and said second
pixel electrode overlap with each other through the insu-
lating film, and respective overlapped areas are equal to
each other.

2. The active matrix substrate according to claim 1,
wherein said first capacitance electrode is formed in a same
layer with one of conductive electrodes of said transistor.

3. The active matrix substrate according to claim 1,
wherein said first capacitance electrode overlaps said first and
second pixel electrodes through an interlayer insulating film
that covers a channel of said transistor.

4. The active matrix substrate according to claim 1,
wherein a perimeter of said first and second pixel electrodes is
composed of a plurality of sides, one side of said first pixel
electrode and one side of said second pixel electrode are
adjacent to each other, and said first capacitance electrode is
disposed so as to overlap a space between said two adjacent
sides, said first pixel electrode, and said second pixel elec-
trode.

5. The active matrix substrate according to claim 1,
wherein one of conductive electrodes of said transistor and
said first pixel electrode are connected through a contact hole,
and

wherein said first pixel electrode and said first capacitance

electrode are connected through a contact hole that is
different from said contact hole.

6. The active matrix substrate according to claim 1,
wherein one of conductive electrodes of said transistor is
connected to said first pixel electrode through a contact hole,
and

wherein said first capacitance electrode is connected to a

lead-out wiring that is led out from said one of the
conductive electrodes.

7. The active matrix substrate according to claim 1,
wherein one of conductive electrodes of said transistor and
said first pixel electrode are connected through a contact hole,
and

wherein said second pixel electrode and said first capaci-

tance electrode are connected through a contact hole that
is different from said contact hole.

8. The active matrix substrate according to claim 1,
wherein said first and second pixel electrodes are aligned in a
column direction when the scan signal line extends in a row
direction.

9. The active matrix substrate according to claim 8,
wherein among two pixel regions adjacent to each other in the
row direction, said first pixel electrode in one of the two pixel
regions and said second pixel electrode in the other pixel
region are adjacent to each other in the row direction.

10. The active matrix substrate according to claim 1,
wherein said first pixel electrode surrounds said second pixel
electrode.

11. The active matrix substrate according to claim 1,
wherein said second pixel electrode surrounds said first pixel
electrode.

12. The active matrix substrate according to claim 1, fur-
ther comprising a second capacitance electrode electrically
connected to one of said first and second pixel electrodes,
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wherein said second capacitance electrode and said first
pixel electrode overlap with each other through the insu-
lating film, said second capacitance electrode and said
second pixel electrode overlap with each other through
the insulating film, and respective overlapped areas are
equal to each other.

13. The active matrix substrate according to claim 12,
farther comprising a storage capacitance wiring,

wherein said first capacitance electrode overlaps each of

said first and second pixel electrodes through an inter-
layer insulating film that covers a channel of said tran-
sistor, and also overlaps said storage capacitance wiring
through a gate insulating film, and

wherein said second capacitance electrode overlaps each

of said first and second pixel electrodes through the
interlayer insulating film that covers the channel of said
transistor, and also overlaps said storage capacitance
wiring through the gate insulating film.

14. The active matrix substrate according to claim 13,

wherein said first capacitance electrode is electrically con-

nected to one of said first and second pixel electrodes,
and

wherein said second capacitance electrode is electrically

connected to the other one of said first and second pixel
electrodes.
15. The active matrix substrate according to claim 1, fur-
ther comprising a storage capacitance wiring that forms a
capacitance with said first pixel electrode or a conductive
body electrically connected to said first pixel electrode, and
that also forms a capacitance with said second pixel electrode
or a conductive body electrically connected to said second
pixel electrode.
16. The active matrix substrate according to claim 15,
wherein said storage capacitance wiring has a storage
capacitance wiring extended portion that that is
branched off from said storage capacitance wiring, and

wherein said storage capacitance wiring extended portion
extends along said data signal line and said scan signal
line so as to surround said pixel region when observed in
a plan view, and overlaps said first and second pixel
electrodes.

17. The active matrix substrate according to claim 15,
wherein said storage capacitance wiring extends in a direc-
tion that is the same as the direction in which said scan signal
line extends so as to cross said pixel region in a center thereof.

18. The active matrix substrate according to claim 15,
wherein said first capacitance electrode forms a capacitance
with said storage capacitance wiring.

19. The active matrix substrate according to claim 3,
wherein said interlayer insulating film is made of an inorganic
insulating film and an organic insulating film that is thicker
than the inorganic insulating film, and a portion of the organic
insulating film that overlaps said first capacitance electrode is
at least partially removed.

20. An active matrix substrate, comprising. a scan signal
line; a data signal line; a transistor connected to the scan
signal line and the data signal line; and first, second, and third
pixel electrodes provided in a single pixel region,

wherein said first pixel electrode is connected to said data

signal line through said transistor,

wherein said third pixel electrode is electrically connected

to said first pixel electrode,
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the active matrix substrate further comprising:

a first capacitance electrode electrically connected to said

first and third pixel electrodes,

wherein said first capacitance electrode overlaps each of

the first, second, and third pixel electrodes through an
insulating film, and

wherein a sum of an area where said first capacitance

electrode and said first pixel electrode overlap and an
area where said first capacitance electrode and said third
pixel electrode overlap is equal to an area where said first
capacitance electrode and said second pixel electrode
overlap.

21. An active matrix substrate comprising. a scan signal
line; a data signal line; a transistor connected to the scan
signal line and the data signal line; and first, second and third
pixel electrodes provided in a single pixel region,

wherein said first pixel electrode is connected to said data

signal line through said transistor,

wherein said second pixel electrode and said third pixel

electrode are electrically connected to each other,

the active matrix substrate further comprising:

a first capacitance electrode electrically connected to said

first pixel electrode,

wherein said first capacitance electrode overlaps each of

the first, second, and third pixel electrodes through an
insulating film, and

wherein an area where said first capacitance electrode and

said first pixel electrode overlap is equal to a total of an
area where said first capacitance electrode and said sec-
ond pixel electrode overlap and an area where said first
capacitance electrode and said third pixel electrode
overlap.

22. The active matrix substrate according to claim 1,
wherein said first capacitance electrode is formed in a same
layer with said scan signal line.

23. The active matrix substrate according to claim 22,
wherein said first capacitance electrode overlaps said first and
second pixel electrodes through a gate insulating film that
covers said scan signal line and an interlayer insulating film
that covers a channel of said transistor.

24. The active matrix substrate according to claim 23,
further comprising a third capacitance electrode that overlaps
said first capacitance electrode, which is electrically con-
nected to the one of said first and second pixel electrodes,
through said gate insulating film, the third capacitance elec-
trode being electrically connected to the other one of said first
and second pixel electrodes,

wherein said third capacitance electrode and said first pixel

electrode overlap with each other through said interlayer
insulating film, said third capacitance electrode and said
second pixel electrode overlap with each other through
said interlayer insulating film, and respective over-
lapped areas are equal to each other.

25. The active matrix substrate according to claim 23,
wherein said first capacitance electrode and said one of said
first and second pixel electrodes are connected to each other
through a contact hole that runs through said gate insulating
film and said interlayer insulating film.

26. A method for manufacturing an active matrix substrate
that includes a scan signal line; a data signal line; a transistor
connected to the scan signal line and the data signal line; and
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first and second pixel electrodes provided in a single pixel
region, wherein said first pixel electrode is connected to said
data signal line through said transistor, the method compris-
ing:
forming a first capacitance electrode electrically connected
to one of said first and second pixel electrodes, the first
capacitance electrode forming a capacitance with the
other one of said first and second pixel electrodes;

detecting any short-circuit between said first capacitance
electrode and said other one of said first and second pixel
electrodes; and
cutting said first capacitance electrode from said one of
said first and second pixel electrodes at a connected site
if any short-circuit is detected between said first capaci-
tance electrode and said other one of said first and sec-
ond pixel electrodes,
wherein the step of forming said first capacitance electrode
includes forming said first capacitance electrode such
that said first capacitance electrode and said first pixel
electrode overlap with each other through an insulating
film, said first capacitance electrode and said second
pixel electrode overlap with each other through the insu-
lating film, and that respective overlapped areas are
equal to each other.
27. A method for manufacturing a liquid crystal panel that
includes a scan signal line; a data signal line; and a transistor
connected to the scan signal line and the data signal line; and
first and second pixel electrodes provided in a single pixel,
wherein said first pixel electrode is connected to said data
signal line through said transistor, the method comprising:
forming a first capacitance electrode electrically connected
to one of said first and second pixel electrodes, the first
capacitance electrode forming a capacitance with the
other one of said first and second pixel electrodes;

detecting any short-circuit between said first capacitance
electrode and said other one of said first and second pixel
electrodes; and

cutting said first capacitance electrode from said one of

said first and second pixel electrodes at a connected site
if any short-circuit is detected between said first capaci-
tance electrode and said other one of said first and sec-
ond pixel electrodes,

wherein the step of forming said first capacitance electrode

includes forming said first capacitance electrode such
that said first capacitance electrode and said first pixel
electrode overlap with each other through an insulating
film, said first capacitance electrode and said second
pixel electrode overlap with each other through the insu-
lating film, and that respective overlapped areas are
equal to each other.

28. A liquid crystal panel comprising the active matrix
substrate set forth in claim 1.

29. A liquid crystal display unit comprising the liquid
crystal panel set forth in claim 28 and a driver.

30. A liquid crystal display device comprising the liquid
crystal display unit set forth in claim 29 and a light source
device.

31. A television receiver comprising the liquid crystal dis-
play device set forth in claim 30 and a tuner unit that receives
television broadcasting.

# * #* ok %



patsnap

LTRBH(E) BRERER  BRERERMNEESE  RSER , REERNEELEE RSETEE  RRERE
BRI E

DI (RE)F US20120026415A1 RF(2E)E 2012-02-02
HiES US13/254789 HiEA 2009-10-30
FRIEREERR)AGE) BEEKRILH
HEERRAGE)  EEHRas
LB (TR AGE) ERHRAH
FR) & BB A TSUBATA TOSHIHIDE
KA TSUBATA, TOSHIHIDE
IPCH %S GO02F1/1335 G01R31/28 H04N3/14 GO2F1/1343
CPCo%E=F GO02F1/136213 Y10T29/49004 G0O2F2001/134354 G02F1/136259
k51X 2009052594 2009-03-05 JP
H A0 FF 3k US8698969
SNEBEEHE Espacenet  USPTO
%E(&) Tl
AFF T -RRSER , SEAKESSE (16x) | BIBESK (15¢) M AL 'ﬁﬁ
EEAMESL (160) AMBESL (15x) WAKE (122)  ® | LAR =]
IR (101) REABESH (172, 17b) . REDH (17a) BB = —
S (12a) EBIREESL (15x) . RRERELIFELRER |} e i
(37a) , HEEEIGRBIR (17a) . BEHBR (37a) MEEBR
(17a) RELSEHREES, BRBW (37a) MEZRR (17b) B T = |
ENSERAEER, FREBNSNENRLAES. Fit, TUESSR ~{ j
BARGES B RS RERN KR SEE RERR KR SR i I

PREE.



https://share-analytics.zhihuiya.com/view/dd64961c-a76f-4f94-bd0f-019f80b836ac
https://worldwide.espacenet.com/patent/search/family/042709365/publication/US2012026415A1?q=US2012026415A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220120026415%22.PGNR.&OS=DN/20120026415&RS=DN/20120026415

