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(57) ABSTRACT

A liquid crystal display device includes a liquid crystal panel
in which a plurality of pixels (A) are arranged. A storage
capacitor (Cs) is provided in each pixel (A) of liquid crystal
panel. The storage capacitor (Cs) is connected to a Cs bus line.
Theliquid crystal display device includes a plurality of Cs bus
lines. The Cs bus line is connected to a stem line. The stem
line transfers a driving signal to the storage capacitor (Cs) via
the Cs bus line. The liquid crystal display device includes a
bridge line, separate from the stem line, for connecting a
plurality of Cs bus lines.
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LIQUID CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play device, and more particularly to a liquid crystal display
device including a display section in which a plurality of
pixels are arranged in a matrix pattern. Note that this appli-
cation claims priority under the Paris Convention or laws and
regulations of destination countries to Japanese Patent Appli-
cation No. 2009-015865 filed on Jan. 27, 2009. The content of
the basic application is incorporated herein by reference.

BACKGROUND ART

[0002] The liquid crystal display device is disclosed, for
example, in Japanese Published Patent Application No. 2001-
147420. This publication discloses a so-called active matrix-
type liquid crystal display device. The liquid crystal display
device includes a plurality of scanning signal lines and a
plurality of data signal lines crossing the scanning signal
lines. Then, when a scanning signal which instructs electrical
conduction through a corresponding scanning signal line is
supplied to a switching element, a corresponding data signal
line and a pixel electrode are connected to each other by the
switching element. Then, at the timing when the data signal
line and the pixel electrode are connected to each other, the
data signal supplied to the data signal line is written to the
pixel electrode. This liquid crystal display device also
includes a common electrode by which a common electrode
signal is applied to pixels.

[0003] The liquid crystal display device may have a prob-
lem so called “side shadow”. According to the publication,
with the liquid crystal display device, a coupling signal
according to the sum of outputs to data signal lines is gener-
ated based on the outputs. Then, based on a driving signal to
be the reference of the common electrode signal and the
coupling signal, a common electrode signal is generated
which can suppress potential fluctuation due to the outputs to
the data signal lines, as compared with a common electrode
signal which is generated only from a driving signal. Thus, it
is possible to prevent a so-called side shadow with low power
consumption.

CITATION LIST
Patent Document

[0004] Patent Document 1: Japanese Published Patent
Application No. 2001-147420

SUMMARY OF THE INVENTION
Technical Problem

[0005] In recent years, the size of a liquid crystal display
device has been increased in applications such as displays for
TV sets. In order to display a video of fast-moving objects
such as a sport without delay of display, a double-speed
operation may be done in which the image is switched
through 120 frames per second. With such a panel, a side
shadow is likely to occur. The present invention proposes a
totally novel solution to the side shadow problem.

Solution to the Problem

[0006] A liquid crystal display device of the present inven-
tion includes a display section in which a plurality of pixels
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are arranged. The liquid crystal display device includes a
storage capacitor provided in each pixel of the display sec-
tion. The storage capacitors are connected to storage capaci-
tor lines, and the liquid crystal display device includes a
plurality of storage capacitor lines. The storage capacitor
lines are connected to stem lines. The stem line transfers a
driving signal to the storage capacitor via the storage capaci-
tor line. The liquid crystal display device includes a bridge
line, separate from the stem line, for connecting a plurality of
storage capacitor lines. With the liquid crystal display device,
the resistance of the storage capacitor lines is reduced, and it
is possible to reduce ripples occurring on the storage capaci-
tor lines. Thus, it is possible to suppress the side shadow.
[0007] In this case, the liquid crystal display device may
include a plurality of stem lines. In this ease, a plurality of
storage capacitor lines are preferably connected to each stem
line. It is preferred that storage capacitor lines connected to
the same stem line are connected to the bridge line.

[0008] The display section of the liquid crystal display
device may include a plurality of pixels arranged in a matrix
pattern. Inthis case, it is preferred that a plurality of stem lines
are arranged in a vertical direction of the display section. It is
preferred that a plurality of storage capacitor lines are
arranged in the vertical direction of the display section, each
storage capacitor line connected to one of the plurality of stem
lines. In this case, it is preferred that the storage capacitor
lines connected to the same stein line are connected together
by the bridge line. Thus, it is possible to reduce ripples occur-
ring on the storage capacitor lines without inhibiting the
transfer of driving signals to storage capacitor lines. Thus, it
is possible to suppress the side shadow.

[0009] Where the plurality of pixels of the display section
include a plurality of sub-pixels, the bridge lines may be
arranged so as to pass through one of the plurality of sub-
pixels. For example, the plurality of pixels of the display
sections include R, G and B sub-pixels. In this case, the bridge
lines may be arranged so as to pass through the R sub-pixel,
the G sub-pixel, or the B sub-pixel of the R, G and B sub-
pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a cross-sectional view showing a liquid
crystal display device according to one embodiment of the
present invention.

[0011] FIG. 2 is a cross-sectional view showing a liquid
crystal panel of a liquid crystal display device according to
one embodiment of the present invention.

[0012] FIG. 3 is a plan view showing a pixel region portion
of'an array substrate of a liquid crystal display device accord-
ing to one embodiment of the present invention.

[0013] FIG. 4is a plan view showing a pixel region portion
of a color filter substrate of a liquid crystal display device
according to one embodiment of the present invention.
[0014] FIG. 5 is a plan view showing a configuration of
sub-pixels of a liquid crystal display device according to one
embodiment of the present invention.

[0015] FIG. 6 is a circuit diagram showing a configuration
of a sub-pixel of a liquid crystal display device according to
one embodiment of the present invention.

[0016] FIG. 7 is a diagram showing a wiring structure of
storage capacitor lines and stem lines.

[0017] FIG. 8 is a block diagram showing a driving struc-
ture of a liquid crystal display device according to one
embodiment of the present invention.
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[0018] FIG. 9 is a diagram showing an example of a side
shadow occurring in a liquid crystal display device according
to one embodiment of the present invention.

[0019] FIG. 10 is a diagram showing the relationship
between a scanning signal S and a voltage Ve occurring on
a Cs bus line.

[0020] FIG. 11 is a diagram showing the relationship
between a scanning signal S and a voltage V¢ occurring on
a Cs bus line.

[0021] FIG. 12 is a diagram showing a wiring structure of
storage capacitor lines, stem lines and bridge lines.

[0022] FIG.13 s acircuit diagram showing a configuration
of a pixel of a liquid crystal display device.

DESCRIPTION OF EMBODIMENTS

[0023] Anembodimentofthe presentinvention will now be
described with reference to the drawings. Note that members
or portions serving substantially the same function are
denoted by the same reference numerals as appropriate.
[0024] FIG. 13 shows an example of a circuit configuration
of each pixel A of a liquid crystal display device. In FIG. 13,
reference character 47 denotes a thin film transistor (TFT).
Reference character Clc denotes a condenser formed by a
pixel electrode 42 and a counter electrode 55 for operating a
liquid crystal layer 13. Reference character Ccs denotes a
condenser forming a storage capacitor Cs. Reference charac-
ter 71 denotes a source driver, reference character 72 a gate
driver, reference character 43a a source bus line, reference
character 435 a gate bus line, and reference character 43¢ a Cs
bus line as a storage capacitor line.

[0025] The source bus line 43a is connected to a source
electrode 121 of the thin film transistor 47. The gate bus line
435 is connected to a gate electrode 122 of the thin film
transistor 47. The condenser Clc operating the liquid crystal
layer 13 and the storage capacitor Cs are connected to the
drain electrode 123 side of the thin film transistor 47 (TFT) as
shown in FIG. 13. The storage capacitor Cs is connected to the
Cs bus line 43¢. The storage capacitors Cs provided in the
pixels A of a liquid crystal panel 10 are connected to the Cs
bus line 43c¢.

[0026] Foreach pixel A of the liquid crystal display device,
a required voltage is applied to the pixel electrode 42 of the
pixel A from the source driver 71 through the source bus line
434 at the timing at which the thin film transistor 47 is turned
ON in response to the scanning signal sent from the gate
driver 72. Then, by the function of the storage capacitor Cs,
the voltage applied to the pixel electrode 42 is maintained
even after the thin film transistor 47 is turned OFF. Thus, the
pixels A produce an intended display by operating the liquid
crystal layer 13.

[0027] FIG. 10 shows the relationship between the scan-
ning signal S input to the gate bus line 435 and the voltage V¢
occurring on the Cs bus line 43¢. As shown in FIGS. 13 and
10, a required voltage is applied to the pixel electrode 42 of
the pixel A from the source driver 71 through the source bus
line 43a at the timing AT at which the thin film transistor 47
is turned ON in response to the scanning signal S, (pulse
signal) sent from the gate driver 72. At this point, a ripple
Vesl may occur on the Cs bus line 43¢ connected to the pixel
electrode 42 via the storage capacitor Cs.

[0028] The ripple Vcs1 may remain on the Cs bus line 43¢
without attenuating even after the thin film transistor 47 is
turned OFF. If the ripple Vsl remains on the Cs bus line 43¢
without attenuating, the voltages applied to the condensers
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Clc for operating the liquid crystal layer 13 are influenced by
the ripple Vest in a plurality of pixels A connected to the Cs
bus line 43¢. Thus, the voltages applied to the condensers Cie
for operating the liquid crystal layer 13 may be influenced by
the ripple Ves1 which has occurred on the Cs bus line 43c¢.

[0029] The present inventors assumed that the voltage fluc-
tuation (the ripple Vesl) occurring on the Cs bus line 43¢ is
one of the causes of the “side shadow™ and arrived at the
present invention. FIG. 12 shows a wiring structure of Cs bus
lines 43¢(1)-(8) of a liquid crystal display device 100 accord-
ing to one embodiment of the present invention. That is, the
liquid crystal display device 100 includes bridge lines 210
(1)-(8) for connecting the Cs bus lines 43¢(1)-(8) (storage
capacitor lines) in the liquid crystal panel 10, as shown in
FIG. 12. With the liquid crystal display device 100, it is
possible to reduce the ripple Ves1 (see FIG. 10) occurring on
the Cs bus lines 43¢(1)-(8) and to suppress the occurrence of
the “side shadow” by means of the bridge lines 210(1)-(8).
Note that numbers in parentheses are attached to the Cs bus
line 43¢ and the bridge line 210 for the distinction between a
plurality of Cs bus lines 43¢ and a plurality of bridge lines
210. In the following description, numbers in parentheses are
attached to the Cs bus lines 43¢ and the bridge lines 210 as
necessary.

[0030] The liquid crystal display device 100 according to
one embodiment of the present invention will now be
described. Here, the structure of the liquid crystal display
device 100 will first be described generally. Then, the phe-
nomenon that the “side shadow” occurs when the bridge lines
210 are not provided in the liquid crystal display device 100
will be described. Then, how the “side shadow” can be sup-
pressed when the bridge lines 210 are provided in the liquid
crystal display device 100 will be described. Note that the
embodiment to be described below is merely an example of a
configuration of a liquid crystal display device. The specific
configuration of the liquid crystal display device is not limited
to the following embodiment.

[0031] FIG. 1 schematically shows the cross-sectional
structure of the liquid crystal display device 100. As shown in
FIG. 1, the liquid crystal display device 100 includes the
liquid crystal panel 10 as a liquid crystal display section, and
abacklight 20. The liquid crystal panel 10 of the liquid crystal
display device 100 generally has a rectangular shape as a
whole, and is formed by a pair of light-transmissive substrates
11 and 12 (glass substrates). In this embodiment, the front
side one of the substrates 11 and 12 is a color filter substrate
11 (CF substrate), and the rear side one is an array substrate 12
(TFT substrate).

[0032] In this embodiment, as shown in FIG. 1, the color
filter substrate 11 and the array substrate 12 each have a pixel
region 10a (region where pixels are formed). The color filter
substrate 11 and the array substrate 12 are arranged so as to
oppose each other. A sealant 15 is provided between the color
filter substrate 11 and the array substrate 12 so as to surround
the pixel region 10a along its periphery (outer peripheral
portion) in the circumferential direction.

[0033] The liquid crystal layer 13 is provided in a region
between the color filter substrate 11 and the array substrate 12
that is surrounded by the sealant 15. The liquid crystal layer
13 includes a liquid crystal material including liquid crystal
molecules. As a voltage is applied between the color filter
substrate 11 and the array substrate 12, the alignment direc-
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tion of the liquid crystal molecules in the liquid crystal layer
13 is operated to change the optical characteristics of the
liquid crystal layer 11

[0034] The array substrate 12 and the color filter substrate
11 will now be described in this order. FIGS. 2 to 4 show the
pixel region 10a of the liquid crystal panel 10 on an enlarged
scale. FIG. 2 shows a cross-sectional view of the color filter
substrate 11 and the array substrate 12 attached together. FIG.
3 shows a plan view of a pixel region portion of the array
substrate 12, and FIG. 4 shows a plan view of a pixel region
portion of the color filter substrate 11. The region surrounded
by broken line A in FIGS. 3 and 4 denotes a region forming
one pixel of the liquid crystal display device 100. The liquid
crystal panel 10 includes pixels A shown in FIGS. 3 and 4
arranged in a matrix pattern. FIG. 5 is a plan view showing
one sub-pixel A of the pixel A on an enlarged scale. FIG. 6 is
a circuit diagram showing a configuration of the sub-pixels
Ag, Ag, Ay of the pixel A.

[0035] In this embodiment, the array substrate 12 includes
pixel electrodes 42a and 425, the bus lines 43a to 43¢ (bus
lines), a flattening layer 44, an alignment film 46 (horizontal
alignment film), and thin film transistors 47a and 476 (TFTs)
formed on the front side (the liquid crystal layer 13 side) of a
glass substrate 41 as shown in FIGS. 2, 3 and 5. The pixel
electrodes 42a and 425 are made of ITO (indium tin oxide)
which is a transparent conductive material, and voltages
according to the image are supplied to these pixel electrodes
42a and 425 at a predetermined timing via the bus lines 43a to
43¢ and the thin film transistors 474 and 475 (see F1G. 3). The
flattening layer 44 is formed by an insulating material, and
covers the pixel electrodes 42a and 425 and the bus lines 43a
to 43¢ (see FIG. 3). The alignment film 46 made of polyimide,
or the like, is formed on the flattening layer 44. A rubbing
treatment is performed on the surface of the alignment film 46
so as to determine the alignment direction of the liquid crystal
molecules in the absence of an applied voltage. In this
embodiment, the array substrate 12 includes the storage
capacitors Cs. The structure of the storage capacitors Cs will
later be described in detail.

[0036] The color filter substrate 11 includes a black matrix
52, color filters 53, a flattening layer 54, the counter electrode
55 and an alignment film 56 (horizontal alignment film)
formed on the rear side (the liquid crystal layer 13 side) of a
glass substrate 51 as shown in FIGS. 2 and 4. The black matrix
52 is formed by a metal such as Cr (chromium) so that light
does not pass through a region between pixels. There are three
colors of color filters 53, i.e., red (R), green (G) and blue (B),
and one of the R, G and B color filters 53 opposes one of the
pixel electrodes 42a and 4256 of the array substrate 12 as
shown in FIGS. 2 to 4. The flattening layer 54 is formed so as
to cover the black matrix 52 and the color filters 53 as shown
in FIG. 2, and the counter electrode 55 made of ITO (indium
tin oxide) is formed under the flattening layer 54. The align-
ment film 56 is formed under the counter electrode 55. A
rubbing treatment is performed also on the surface of the
alignment film 56. Note that the alignment direction of the
alignment film 46 of the array substrate 12 and the alignment
direction of the alignment film 56 of the color filter substrate
11 differ from each other by 90°.

[0037] The glass substrates 41 and 51 are arranged with
spherical or columnar spacers 59 (spherical in the illustrated
example) interposed therebetween as shown in FIG. 2. The
spacers 59 are for example formed by plastic, glass, or the
like. The gap between the glass substrates 41 and 51 is held by
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the sealant 15 (see FIG. 1) described above and the spacers 59,
thereby constantly maintaining the liquid crystal layer 13.
[0038] Moreover, as shown in FIGS. 1 and 2, polarizer
plates 17 and 18 are attached to the front side of the color filter
substrate 11 (the glass substrate 51) and the rear side of the
array substrate 12 (the glass substrate 41), respectively. In a
so-called normally white liquid crystal display device, the
two polarizer plates 17 and 18 are arranged so that the polar-
ization axes thereof are orthogonal to each other. In a so-
called normally black liquid crystal display device, the two
polarizer plates 17 and 18 are arranged so that the polarization
axes thereof are parallel to each other. In this embodiment, a
bezel 30 is attached to the front side of the liquid crystal panel
10 as shown in FIG. 1. A frame 32 is attached to the rear side
of'the liquid crystal panel 10. The bezel 30 and the frame 32
support the liquid crystal panel 10. Moreover, the frame 32
has an opening across the area corresponding to the pixel
region 10a of the liquid crystal panel 10. The backlight 20
supported by a backlight chassis 24 is attached to the rear side
of the liquid crystal panel 10.

[0039] As shown in FIG. 1, the backlight 20 is an external
light source arranged on the rear side (the right side in FIG. 1)
of the liquid crystal panel 10. In this embodiment, the back-
light 20 includes a plurality of light sources 22 (e.g., a cold
cathode tube, light emitting diodes (LEDs), etc.) and the
backlight chassis 24. The backlight chassis 24 has a box shape
with an opening facing the front side (the liquid crystal panel
10 side), and a plurality of light sources 22 are arranged in the
backlight chassis 24. A plurality of optical sheets 26 are
arranged so as to be stacked together in the opening of the
backlight chassis 24.

[0040] The optical sheet 26 includes, for example, a dif-
fuser plate, a diffuser sheet, a lens sheet and a luminance
enhancing sheet in this order from the rear side. The backlight
chassis 24 is attached to the rear side of the frame 32 with the
light sources 22 facing the liquid crystal panel 10 described
above. Then, the optical sheet 26 is interposed between the
rear surface of the frame 32 of the liquid crystal panel 10 and
the front surface of the backlight chassis 24. The liquid crystal
display device 100 includes a control section 200 as shown in
FIG. 1. The control section 200 includes a circuit (e.g., a light
modulating circuit such as a cold cathode tube inverter cir-
cuit) for adjusting the luminance (brightness) of the backlight
20 according to the image or video to be displayed. The
control section 200 adjusts the brightness of the backlight 20
by for example adjusting the power to be input to the light
sources 22.

[0041] The liquid crystal display device 100 operates the
liquid crystal molecules in the liquid crystal layer 13 by
applying a controlled voltage to the color filter substrate 11
and the array substrate 12 of the liquid crystal panel 10. With
the liquid crystal panel 10, the liquid crystal molecules in the
liquid crystal layer 13 are operated for each of the pixels A
(more specifically the sub-pixels Az, A; and Az defined by R,
G and B). Thus, each pixel A can block light from the back-
light 20 or change the transmittance for light to be transmitted
therethrough. Moreover, the liquid crystal display device 100
displays an intended image while controlling the luminance
of the backlight 20, etc. Note that each of the sub-pixels A,
A and A defined by R, G and B is further divided into two
subordinate pixels Pa and Pb in this embodiment as shown in
FIG. 3.

[0042] The driving structure of the liquid crystal panel 10
will now be further described.
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[0043] In the array substrate 12 shown in FIG. 3, the bus
line 43a is a source bus line (data signal line) for sending a
signal (data signal) to the sources of the thin film transistors
47a and 47b. The bus line 435 is a gate bus line (scanning
signal line) for sending a signal (scanning signal) to the gates
of the thin film transistors 47a and 475b. The bus line 43¢ is a
bus line (Cs bus line, storage capacitor line) for the storage
capacitors Cs. In this embodiment, the source bus lines 43a
are arranged so as to run vertically between the sub-pixels A,
A and A; defined by R, G and B. The gate bus lines 435 are
arranged so as to run horizontally in the central portions of the
sub-pixels Az, A; and Az. The Cs bus lines 43¢ are arranged
so as to run horizontally through the intervals of the sub-
pixels Az, A; and A in the vertical direction. The source bus
lines 43a are connected to the source driver 71. The gate bus
lines 435 are connected to the gate driver 72. The Cs bus lines
43¢ are connected to stem lines 180 (see FIG. 6, FIG. 7).
[0044] Inthisembodiment, in each ofthe sub-pixels Az, Ag
and Ay, the thin film transistors 47a and 4756 (TFTs) are
provided at the intersection between the source bus line 43a
and the gate bus line 435 as shown in FIGS. 5 and 6. The thin
film transistors 47a and 475 include the source electrode 121,
the gate electrode 122 and drain electrodes 123a and 12354. In
this embodiment, the source electrode 121 extends from the
source bus line 434 to the position where the thin film tran-
sistors 47a and 475 are provided. The source electrode 121 is
shared by the upper and lower thin film transistors 47a and
47b. The gate electrode 122 is provided in the gate bus line
43b. The drain electrodes 123a and 1235 are provided in the
areas of the upper and lower subordinate pixels 42a and 425,
respectively. A semiconductor (not shown) is present between
the source electrode 121, the gate electrode 122 and the drain
electrodes 123a and 1235. Although not shown in the figure,
the drain electrodes 123a and 1234 are connected to the pixel
electrodes 42a and 425 through contact holes running
through an interlayer insulating film.

[0045] The subordinate pixels Pa and Pb each include the
storage capacitor Cs. The storage capacitor Cs includes the Cs
bus line 43¢ and a storage capacitor electrode 142a or 1426
opposing the Cs bus line 43¢. The storage capacitor electrodes
142a and 1425 are connected to the drain electrodes 123a and
1235b of the thin film transistors 47a and 47b by lead lines
144a and 1445, respectively. An insulating film is interposed
between the Cs bus line 43¢ and the storage capacitor elec-
trode 142a or 1425, thus forming a condenser (Ccs) as the
storage capacitor Cs.

[0046] The Cs bus lines 43¢ are connected to the stem lines
180. The stem lines 180 are provided along peripheral por-
tions of the liquid crystal panel 10 (opposite side portions of
the liquid crystal panel 10 in this embodiment). FIG. 7 is a
diagram showing the connection structure of the Cs bus lines
43¢ and the stem lines 180.

[0047] In this embodiment, the stem lines 180 include a
plurality of stem lines 181 to 184 as shown in FIG. 7. A
plurality of Cs bus lines 43¢ are arranged in the vertical
direction of the liquid crystal panel 10, and the storage capaci-
tors Cs of a series of subordinate pixels Pa or Pb arranged in
the horizontal direction of the liquid crystal panel 10 are
connected to each of the Cs bus lines 43¢. Ones of the Cs bus
lines 43¢ that are at regular intervals of several lines in the
vertical direction of the liquid crystal panel 10 are connected
to the same one of the stem lines 181 to 184.

[0048] In the example shown in FIG. 7, eight Cs bus lines
43¢(1)-(8) are arranged sequentially in the vertical direction
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of the liquid crystal panel 10. In this case, ones of the Cs bus
lines 43¢ that are at regular intervals of four lines in the
vertical direction of the liquid crystal panel 10 are connected
to the same one ofthe stem lines 181 to 184. That is, the Cs bus
lines 43¢(1) and 43¢(5) are connected to the stem line 181.
The Cs bus lines 43¢(2) and 43¢(6) are connected to the stem
line 182. The Cs bus lines 43¢(3) and 43¢(7) are connected to
the stem line 183. The Cs bus lines 43¢(4) and 43¢(8) are
connected to the stem line 184. Note that although not shown
in the figure, the Cs bus lines 43¢ connected to the storage
capacitors Cs provided in the subordinate pixels Pa and Pb of
the liquid crystal panel 10 are preferably connected to differ-
ent stem lines.

[0049] Note that while ones of the Cs bus lines 43¢ that are
at regular intervals of four lines in the vertical direction of the
liquid crystal panel 10 are connected to the same one of the
stem lines 181 to 184 in the example shown in FIG. 7, there
are actually cases where more stem lines (e.g., 12 stem lines)
are provided in the liquid crystal panel 10. Although not
shown in the figure, where 12 stem lines are provided, for
example, it is preferred that ones of the Cs bus lines 43¢ that
are at regular intervals of 12 lines in the vertical direction of
the liquid crystal panel 10 are connected to the same stem line.
FIG. 7 shows an embodiment where the bridge lines 210(1)-
(8) (see FIG. 12) are not provided for the purpose of discus-
sion.

[0050] As shown in FIGS. 5 and 6, with the liquid crystal
display device 100, the pixel electrodes 42a and 426 are
charged by the source bus line 43a, the gate bus line 435, the
Cs bus line 43¢ and the thin film transistors 47a and 47b. As
shown in FIGS. 2 and 5, a condenser (Clc) is formed between
the pixel electrode 42a, 426 and the counter electrode 55 on
the side of the color filter substrate 11 opposing the pixel
electrode 42a, 425 with the liquid crystal layer 13 interposed
therebetween. The pixels Pa and Pb of the liquid crystal
display device 100 operate normally by holding the charge
stored in the two condensers (Ccs and Clc). FIG. 8 is a block
diagram showing the driving structure of the liquid crystal
panel 10.

[0051] The liquid crystal display device 100 includes the
control section 200 as shown in FIG. 8. The control section
200 is formed by a combination of ICs, LSIs, CPU, non-
volatile memories, etc. The control section 200 performs
required functions by performing various electronic pro-
cesses in accordance with a prescribed program. The opera-
tion of the liquid crystal panel 10 is controlled by the control
section 200. The control section 200 includes a signal input
section 201, a timing control section 202, and a power supply
203.

[0052] The signal input section 201 receives a plurality of
control signals from an external system (not shown). The
control signals input from the external system include signals
relating to the video to be displayed on the liquid crystal panel
10. In this embodiment, control signals are sent to the source
driver 71 and the gate driver 72 through the timing control
section 202 based on the control signals input to the signal
input section 201. Based on the plurality of control signals
input from the external system (not shown), the timing control
section 202 generates a control signal for operating the gate
driver 72 and the source driver 71. The power supply 203
supplies the operation power to various components of the
liquid crystal display device 100, and generates a common
electrode voltage (Vcom) of the liquid crystal panel 10 and
supplies it to the counter electrode 55.
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[0053] In this embodiment, as shown in FIG. 8, the source
bus line 43a(1) to the source bus line 43a(m), which are
routed along the rows of the matrix ofthe pixels A (accurately,
theR, G and B sub-pixels A, A;and Az of the pixels A) of the
liquid crystal panel 10, are connected to the source driver 71.
Inresponse to the control signal input from the timing control
section 202, the source driver 71 selects a reference voltage to
be input to the pixels A and supplies the selected reference
voltage to the pixels A.

[0054] In response to the control signal input from the
timing control section 202, the gate driver 72 turns ON/OFF
the thin film transistors 47a and 475 arranged on the liquid
crystal panel 10. Signals are sent to the gate bus lines 435(1)-
(n) on the liquid crystal panel 10. When a control signal for
turning ON the thin film transistors 47a and 475 is sent to one
gate bus line 435, the thin film transistors 47a and 475 of
pixels that are connected to the gate bus line 435 are turned
ON by the signal. The gate driver 72 sends control signals
(scanning signals) for turning ON the thin film transistors 47a
and 47b sequentially to the gate bus lines 4356(1)-(n).

[0055] The timing of control signals (data signals and scan-
ning signals) to be sent to the source driver 71 and the gate
driver 72 is adjusted. That is, the gate driver 72 sends a control
signal (scanning signal) for turning ON the thin film transis-
tors 47a and 47b to one of the plurality of gate bus lines
435(1)-(n) on the liquid crystal panel 10. At this timing, a
control signal (data signal) for controlling a plurality of pixels
connected to the gate bus line 435 is sent from the source
driver 71. The amount of time required for the gate driver 72
to turn ON all the pixels connected to one gate bus line 435 is
referred to as one horizontal sync period. As the gate driver 72
turns ON the pixels connected to one gate bus line 435, the
thin film transistors 47a and 475 of the pixels are ON during
one horizontal sync period. In the next horizontal sync period,
the thin film transistors 47a and 475 of the pixels connected to
the gate bus line 435 are turned OFF.

[0056] The source driver 71 sends a control signal (data
signal) to one of the source bus lines 43a(1)-(m) for each
horizontal sync period. Thus, at the timing when the thin film
transistors 47a and 475 of a pixel connected to one gate bus
line 4356 are turned ON, a control signal (data signal) is sent to
the pixel A. Thus, with the liquid crystal panel 10, information
is sequentially written to the pixel electrodes 42a and 425 row
by row. One image displayed on the liquid crystal panel 10 is
formed by writing information to the pixel electrodes 42a and
4254 for all rows of the liquid crystal panel 10. When display-
ing a video, the video is divided into a plurality of chrono-
logically-arranged still images. By sequentially displaying
the chronologically-arranged still images, the video is dis-
played on the liquid crystal panel 10. Note that the period of
time for which one image is formed on the liquid crystal panel
10 is referred to as a frame period.

[0057] Inthis embodiment, one pixel A includes sub-pixels
Ag,Asand A defined by R, G and B as shown in FIGS. 3 and
5. Moreover, each sub-pixel Ay, Ag, Ay is divided into two
subordinate pixels Pa and Pb. With such a so-called multi-
picture element structure, even if there is a pixel defect in one
of the two subordinate pixels Pa and Pb, for example, the
influence of the pixel defect is reduced if the other subordi-
nate pixel is functioning. This embodiment is advantageous in
that it is possible to suppress the reduction in the proportion of
normal pixels. In this embodiment, the subordinate pixels Pa
and Pb have different brightnesses, wherein one (e.g., the
upper subordinate pixel Pa) forms a brighter pixel while the
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other (e.g., the lower subordinate pixel Pb) forms a darker
pixel. In such a case, the luminance of each of the R, Gand B
sub-pixels Ay, A and A4 can be adjusted more finely, enrich-
ing representation such as half-tone colors.

[0058] The phenomenon that the “side shadow™ occurs in
the liquid crystal display device 100 will now be described.
[0059] Where the liquid crystal panel 10 is of a normally
black type, the so-called “side shadow” is typically seen when
an area 162 where white is displayed is formed in a central
portion of the gray display as shown in FIG. 9. In this case, the
phenomenon where gray display areas 164 and 165 on oppo-
site sides of the area 162 where white is displayed become
more whitish than other gray display areas 166 and 167 is the
“side shadow”. Similarly, where the liquid crystal panel 10 is
of'a normally white type, the “side shadow” is typically seen
in the liquid crystal panel 10 when an area 162 where gray
(black) is displayed (see FIG. 9) is formed in a central portion
of the white display. In this case, the phenomenon where the
white display areas 164 and 165 on opposite sides of the area
162 where gray (black) is displayed become more blackish
than other white display areas 166 and 167 is the “side
shadow”.

[0060] With the normally black type, for example, the gray
display areas 164 to 167 are displayed by setting the voltage
applied to the pixels A to be lower than a predetermined
voltage, thereby controlling the orientation of the liquid crys-
tal so as to block light with the liquid crystal layer. In contrast,
the area 162 where white is displayed is displayed by apply-
ing a required voltage to the pixels A, thereby allowing light
to be transmitted through the liquid crystal layer. The “side
shadow” is a phenomenon where the gray display areas 164
and 165, on opposite sides of the area 162 where white is
displayed, of the gray display areas 164 to 167 appear more
whitish than the other gray display areas 166 and 167. In this
case, it is believed that the applied voltage acting upon the
pixel electrodes 42a and 426 of the gray display areas 164 and
165 which appear whitish has increased due to some factors.
[0061] The present inventors believe that one of the causes
of the “side shadow” is the voltage fluctuation (ripple) occur-
ring on the Cs bus line 43¢. Therefore, the present inventors
examined the relationship between the scanning signal
(herein, a pulse signal) input to the gate bus line 435 and the
voltage occurring on the Cs bus line 43¢ as shown in FIGS. 10
and 11. FIG. 10 shows the relationship between the pulse
signal input to the gate bus line 436 and the voltage occurring
on the Cs bus line 43¢ in the gray display areas 166 and 167
where there is no area 162 where white is displayed along the
gate bus line 434. In contrast, FIG. 11 shows the relationship
between the pulse signal input to the gate bus line 435 and the
voltage occurring on the Cs bus line 43¢ in the gray display
areas 164 and 165 where there is the area 162 where white is
displayed along the gate bus line 4354.

[0062] In this case, as shown in FIGS. 10 and 11, voltage
fluctuations Ves1 and Ves2 (ripples) occur on the Cs bus line
43¢ both at the timing AT at which the thin film transistors 47a
and 47b are turned ON in the gray display areas 164 to 167.
This is because a required voltage is applied from the source
bus line 43a to the pixel electrodes 42a and 425 at the timing
AT at which the thin film transistors 47a and 475 are turned
ON. That is, the pixel electrodes 42a and 425 are connected to
the Cs bus line 43¢ via the storage capacitor Cs. Therefore,
when a required voltage is applied from the source bus line
43a to the pixel electrodes 42a and 424 at the timing AT, the
voltage fluctuations Ves1 and Ves2 (ripples) occur on the Cs
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bus line 43¢. The voltage fluctuations Ves1 and Ves2 attenu-
ate over time. However, voltage fluctuations AVcsl and
AVcs2 may remain on the Cs bus line 43¢ after the timing AT.
[0063] In the gray display areas 166 and 167, there is no
area 162 where white is displayed along the gate bus line 435
as shown in FIG. 9. In contrast, in the gray display areas 164
and 165, there is the area 162 where white is displayed along
the gate bus line 435 (not shown). With the normally black
type, in the area 162 where white is displayed, the voltage
applied from the source bus line 43a to the pixel electrodes
42q and 425 is higher than the gray display areas 164 to 167.
The pixel electrodes 42a and 425 of the gray display areas 164
and 165 where there is the area 162 where white is displayed
along the gate bus line 435 electrically influence each other
via the drain electrodes 123a and 12356 of the TFTs, the
storage capacitor Cs and the Cs bus line 43¢, as shown in
FIGS. 3 and 5. Therefore, as shown in FIGS. 10 and 11, the
voltage fluctuations Ves1 and Ves2 occurring on the Cs bus
line 43¢ are greater in the gray display areas 164 and 165 than
inthe gray display areas 166 and 167 (see F1G. 9). The voltage
fluctuation AVcs remaining on the Cs bus line 43¢ after the
timing AT at which the thin film transistors 47a and 475 are
turned ON is greater in the gray display areas 164 and 165
than in the gray display areas 166 and 167.

[0064] The voltage fluctuation AVcs occurring on the Cs
bus line 43¢ influences the pixel electrodes 42a and 426 via
the storage capacitor Cs (Ccs) as shown in FIG. 6. As shown
in FIGS. 10 and 11, the voltage fluctuation AVcs remaining
on the Cs bus line 43¢ after the timing AT at which the thin
film transistors 47a and 475 are turned ON is greater in the
gray display areas 164 and 165 than in the other gray display
areas 166 and 167. The voltage applied to the pixel electrodes
42q and 42b may be increased by the voltage fluctuation
AVcs. Therefore, with the normally black type, the regions
164 and 165 which are supposed to produce gray display may
appear whitish as shown in FIG. 9.

[0065] The present inventors conducted various studies in
order to improve the phenomenon, thereby arriving at con-
necting a plurality of Cs bus lines 43¢ together by the bridge
lines 210(1)-(8) as shown in FIG. 12. FIG. 12 shows an
embodiment where four stem lines 181 to 184 are provided
along the peripheral portion of the liquid crystal panel 10 for
the purpose of illustration. The Cs bus lines 43¢(1)-(8) are
each connected to one ofthe stem lines 181 to 184. A plurality
of Cs bus lines 43¢ are connected to each of the stem lines 181
to 184. The bridge lines 210(1)-(8) each connect together
some of the Cs bus lines 43¢(1)-(8) that are connected to the
same one of the stem lines 181 to 184 in the liquid crystal
panel 10.

[0066] How the “side shadow” is suppressed when the
bridge lines 210 are provided in the liquid crystal display
device 100 will now be described.

[0067] Thatis, in the example shown in FIG. 12, the bridge
line 210(1) is connected to the Cs bus lines 43¢(1) and 43¢(5)
which are connected to the stem line 181. The bridge line
210(2) is connected to the Cs bus lines 43¢(2) and 43¢(6)
which are connected to another stem line 182. The bridge line
210(3) is connected to the Cs bus lines 43¢(3) and 43¢(7)
which are connected to another stein line 183. The bridge line
210(4) is connected to the Cs bus lines 43¢(4) and 43¢(8)
which are connected to another stem line 184.

[0068] In this case, since a plurality of Cs bus lines 43¢ are
connected by the bridge lines 210(1)-(8), the resistance of the
Cs bus line 43¢ is reduced. Since the bridge lines 210(1)-(8)
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parallelly connect the plurality of Cs bus lines 43¢, the voltage
fluctuations Ves1 and Ves2 occurring on the Cs bus line 43¢
(see FIGS. 10 and 11) are suppressed to be small. Since the
voltage fluctuations Ves1 and Ves2 are reduced, the voltage
fluctuations AVesl and AVes2 remaining on the Cs bus line
43¢ after the timing AT at which the thin film transistors 47a
and 475 are turned ON can also be suppressed to be small.
Thus, the occurrence of the “side shadow” can be reduced.

[0069] In this embodiment, a plurality of Cs bus lines 43¢
are connected to each of the stem lines 181 to 184. Each ofthe
bridge lines 210(1)-(8) connects together ones of the Cs bus
lines 43¢(1)-(8) that are connected to the same one of the stem
lines 181 to 184. Therefore, the influence of the voltage
fluctuation Vesl does not reach Cs bus lines 43¢(1)-(8) that are
connected by different stem lines 181 to 184.

[0070] In this embodiment, the liquid crystal panel 10
includes a plurality of pixels A arranged in a matrix pattern. A
plurality of the Cs bus lines 43¢ are arranged in the vertical
direction of the liquid crystal panel 10. Ones of the Cs bus
lines 43¢ that are at regular intervals of several lines in the
vertical direction are connected to the same one of the stem
lines 181 to 184. In this embodiment, even within the same
pixel A, the Cs bus lines 43¢ are connected to different stem
lines 181 to 184 in the subordinate pixels Pa and Pb, for
example, as shown in FIG. 3. Therefore, even within the same
pixel A, the Cs bus lines 43¢ passing through the subordinate
pixels Pa and Pb are connected to different bridge lines 210
(1)-(8).

[0071] Forexample, in this embodiment, as shown in FIGS.
6 and 12, the subordinate pixels Pa and Pb within the same
pixel A are controlled by the same gate bus line 435. Then, the
timing at which the thin film transistors 47a and 474 are
turned ON is the same for the subordinate pixels Pa and Pb.
Therefore, the Cs bus lines 43¢(1) and 43¢(2) undergo the
voltage fluctuation Ves1 at the same timing.

[0072] Inthis embodiment, the storage capacitors Cs of the
subordinate pixels Pa and Pb formed in one pixel A are
connected to different Cs bus lines 43¢(1) and 43¢(2). Then,
the Cs bus lines 43¢(1) and 43¢(2) are connected to different
Cs bus lines 43¢(5) and 43¢(6) by different bridge lines 210
(1) and 210(2) (see FIG. 12). The Cs bus line 43¢(1) and the
Cs bus line 43¢(5) which are connected by the bridge line
210(1) are connected to the storage capacitors Cs of pixels
connected to different gate bus lines 435. Similarly, the Cs bus
line 43¢(2) and the Cs bus line 43¢(6) which are connected by
the bridge line 210(2) are connected to the storage capacitors
Cs of pixels connected to different gate bus lines 435. Thus,
the Cs bus lines 43¢(1) and 43¢(2) connected to the storage
capacitors Cs of the subordinate pixels Pa and Pb formed in
one pixel A are connected by the bridge line 210 to the Cs bus
lines 43¢ of the storage capacitors Cs of pixels connected to
different gate bus lines 434.

[0073] The voltage fluctuations Vesl occur at the same
timing on the Cs bus lines 43¢(1) and 43¢(2) connected to the
storage capacitors Cs of the subordinate pixels Pa and Pb
formed in one pixel A. However, the Cs bus lines 43¢(1) and
43¢(2) connected to the storage capacitors Cs of the subordi-
nate pixels Pa and Pb formed in one pixel A are connected by
the bridge line 210 to the Cs bus lines 43¢ of the storage
capacitors Cs of pixels that are connected to different gate bus
lines 43b. Therefore, the voltage fluctuations Ves1 (see FIG.
10) occurring at the same timing do not overlap with each
other on one Cs bus line 43¢. This prevents the voltage fluc-
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tuations Vesl occurring on the Cs bus lines 43¢ from over-
lapping with each other and thus causing a large voltage
fluctuation Vesl.

[0074] As described above, a plurality of pixels A may be
arranged in a matrix pattern in the liquid crystal panel 10
(display section) of the liquid crystal display device 100. In
this case, a plurality of Cs bus lines 43¢ (storage capacitor
lines) are preferably provided in the vertical direction of the
liquid crystal panel 10 as in the embodiment described above,
for example. The stem lines 181 to 184 are preferably each
connected to Cs bus lines 43¢ (storage capacitor lines) which
are arranged at regular intervals of several lines in the vertical
direction of the liquid crystal panel 10. A plurality of Cs bus
lines 43¢ connected by the same one of the stem lines 181 to
184 are preferably connected by the bridge line 210. In this
case, the bridge line 210 connects a plurality of Cs bus lines
43¢ connected by the same stem line 180. Therefore, the
transfer of the driving signal from the stem lines 181 to 184 to
the Cs bus lines 43¢ can be done appropriately. The bridge
line 210 electrically connects together a plurality of Cs bus
lines 43¢ that are connected by the same one of the stem lines
181 to 184. Thus, the influences of the voltage fluctuations
(ripples) occurring on the Cs bus lines 43¢ are reduced by
each other.

[0075] Inthis embodiment, each pixel A of the liquid crys-
tal panel 10 includes the R, G and B sub-pixels Az, A;and A.
As shown in FIGS. 3 and 5, the bridge line 210 is routed so as
to pass through the B sub-pixel A. The source bus lines 43a
are arranged between the sub-pixels Az, A and Ag. Ifitis not
possible to provide a space for arranging the bridge line 210
between the sub-pixels Ay, A, and A, the bridge line 210
may be arranged so as to pass through one of the plurality of
sub-pixels Ay, A and Aj.

[0076] One of the sub-pixels Ay, A and A; on which the
bridge line 210 is arranged is preferably selected taking into
consideration the characteristics, etc., of the pixels A for the
liquid crystal panel 10. For example, a sub-pixel that has a
small influence on the transmittance of the pixel as a whole
may be selected in order to prevent a decrease in the trans-
mittance of the pixel as a whole. The sub-pixel through which
the bridge line 210 is passed may be selected taking into
consideration the influence on the hue of the color displayed
by the pixel as a whole, for example. For example, where the
B sub-pixel A of the sub-pixels Az, A; and A has a small
influence on the light transmittance of the pixel A as a whole,
the bridge line 210 may be passed through the B sub-pixel A,
soas to suppress the influence on the light transmittance of the
pixel A as awhole to be small. Where the R sub-pixel A, ofthe
sub-pixels Az, A, and Az has a small influence on the hue of
the pixel A as a whole, the bridge line 210 may be passed
through the R sub-pixel A, so as to suppress the influence on
the hue of the pixel A as a whole to be small. Similarly, where
it is appropriate to pass the bridge line 210 through the G
sub-pixel A ;, of the sub-pixels Az, A, and Az, the bridge line
210 can be passed through the sub-pixel A.

[0077] Thus, while the bridge line 210 is passed through the
B sub-pixel A ofthe R, G and B sub-pixels Az, Az and Az in
the embodiment described above, the position where the
bridge line 210 is passed is not limited to the embodiment.
The bridge line 210 may be passed through another one of the
R, G and B sub-pixels Ay, A; and Ag. Depending on the
configuration of the liquid crystal panel 10, the sub-pixel
configuration may not be the R, G and B sub-pixels Az, As
and Aj. In that case, the bridge line is preferably arranged so
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as to pass through an appropriate one of the plurality of
sub-pixels. For example, one bridge line 210 may pass
through one sub-pixel (e.g., Az) of the sub-pixels Az, A; and
Ag, and another bridge line 210 may pass through another
sub-pixel (e.g., Ag).

[0078] As described above, with the liquid crystal display
device 100, the bridge lines 210 for connecting a plurality of
Cs bus lines 43¢ are provided in the liquid crystal panel 10
(display section) as shown in FIGS. 6 and 12. Therefore, it is
possible to suppress the voltage fluctuation (ripple) occurring
on the Cs bus line 43¢ to be small. Thus, it is possible to
suppress the occurrence of the “side shadow” due to the
voltage fluctuation (ripple). While the main purpose here is to
suppress the occurrence of the “side shadow” due to the
voltage fluctuation (ripple), the present invention is capable
of suppressing the voltage fluctuation (ripple) occurring on
the Cs bus line 43¢ and suppressing various problems occur-
ring due to the voltage fluctuation (ripple) to be small.
[0079] While the present invention has been described
above with an example of the liquid crystal display device 100
as one embodiment of the present invention, the present
invention is not limited to the embodiment described above,
and various changes can be made thereto.

[0080] Forexample, the specific configuration of the liquid
crystal display device is not limited to the embodiment
described above. Particularly, various changes can be made in
the structure of pixels, e.g., the type of liquid crystal, the
alignment structure of liquid crystal, the liquid crystal driving
method, the arrangement and structure of thin film transistors,
the arrangement and structure of storage capacitors, and how
the Cs bus lines 43¢ (storage capacitor lines), the stem lines
180 and the bridge lines 210 are routed and connected
together. In the embodiment described above, one pixel A
includes the R, G and B sub-pixels A, A;and A, and each
sub-pixel Az, Ag, Ay further includes the upper and lower
subordinate pixels Pa and Pb. The upper and lower subordi-
nate pixels Pa and Pb operate individually. Thus, the embodi-
ment described above illustrates a multi-drive type liquid
crystal panel. The structure of the liquid crystal panel is not
particularly limited to the multi-drive type liquid crystal
panel. While the pixels are arranged in a matrix pattern, the
pixel arrangement is also not particularly limited to a matrix
pattern. That is, each pixel is preferably provided with a
storage capacitor, and preferably includes a plurality of stor-
age capacitor lines to which the storage capacitors are con-
nected. It is preferred that bridge lines for connecting a plu-
rality of storage capacitor lines are provided in the display
section separately from the stem lines for sending the driving
signal to the storage capacitor lines.

[0081] The embodiment described above illustrates an
embodiment where a plurality of stem lines are provided,
with a plurality of storage capacitor lines connected to each
stem line. In this case, a bridge line connects the storage
capacitor lines which are connected to the same stem line.
Note that depending on the configuration of the liquid crystal
panel, there may be one stem line, and all the storage capaci-
tor lines are connected to the same stem line, transferring the
same driving signal. In such a case, the bridge line preferably
connects storage capacitor lines that transfer the same driving
signal. For example, all the storage capacitor lines may be
connected by the bridge line.

DESCRIPTION OF REFERENCE CHARACTERS

[0082]
[0083]

10 Liquid crystal panel (display section)
104 Pixel region
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[0084] 11 Color filter substrate

[0085] 12 Array substrate

[0086] 13 Liquid crystal layer

[0087] 15 Sealant

[0088] 17, 18 Polarizer plate

[0089] 20 Backlight

[0090] 22 Light source

[0091] 24 Backlight chassis

[0092] 26 Optical sheet

[0093] 30 Bezel

[0094] 32 Frame

[0095] 41 Glass substrate (glass substrate of array sub-
strate)

[0096] 42, 424, 425 Pixel electrode

[0097] 43a Source bus line

[0098] 435 Gate bus line

[0099] 43¢ Cs bus line (storage capacitor line)

[0100] 44 Flattening layer

[0101] 46 Alignment film

[0102] 47, 47a, 475 Thin film transistor

[0103] 51 Glass substrate (glass substrate of color filter
substrate)

[0104] 52 Black matrix

[0105] 53 Color filter

[0106] 54 Flattening layer

[0107] 55 Counter electrode

[0108] 56 Alignment film

[0109] 59 Spacer

[0110] 71 Source driver

[0111] 72 Gate driver

[0112] 100 Liquid crystal display device (display
device)

[0113] 121 Source electrode

[0114] 122 Gate electrode

[0115] 123, 1234, 1235 Drain electrode

[0116] 142a, 1425 Storage capacitor electrode

[0117] 144a,144b Lead line

[0118] 180, 181 to 184 Stem line

[0119] 200 Control section

[0120] 201 Signal input section

[0121] 202 Timing control section

[0122] 203 Power supply

[0123] 210 Bridge line

[0124] A Pixel

[0125] A, Ag, Az Sub-pixel

[0126] Cs(Ccs) Storage capacitor
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[0127] Clc Condenser operating liquid crystal layer

[0128] Pa, Pb Subordinate pixel

[0129] Vecsl, Ves2 Voltage fluctuation (ripple)

1. A liquid crystal display device including a display sec-
tion in which a plurality of pixels are arranged, comprising:

a storage capacitor provided in each pixel of the display
section;

a plurality of storage capacitor lines to which the storage
capacitors are connected,

a stem line connected to the storage capacitor line for
transferring a driving signal to the storage capacitor via
the storage capacitor line; and

a bridge line, separate from the stem line, for connecting a
plurality of storage capacitor lines, a plurality of stem
lines are provided, and a plurality of storage capacitor
lines are connected to each stem line; and

the bridge line connects together storage capacitor lines
that are connected to the same stem line,

the display section includes a plurality of pixels arranged in
a matrix pattern;

a plurality of stem lines are arranged in a vertical direction
of the display section: and

a plurality of storage capacitor lines are arranged in the
horizontal direction of the display section, each storage
capacitor line connected to one of the plurality of stem
lines, and the storage capacitor lines connected to the
same stem line are connected together by the bridge line.

2. (canceled)

3. (canceled)

4. The liquid crystal display device of claim 1, wherein the
plurality of pixels of the display section include a plurality of
sub-pixels, the bridge line is arranged so as to pass through
one of the plurality of sub-pixels.

5. The liquid crystal display device of claim 1, wherein the
plurality of pixels of the display section include R, G and B
sub-pixels, and the bridge line is arranged so as to pass
through the R sub-pixel of the R, G and B sub-pixels.

6. The liquid crystal display device of claim 1, wherein the
plurality of pixels of the display section include R, G and B
sub-pixels, and the bridge line is arranged so as to pass
through the G sub-pixel of the R, G and B sub-pixels.

7. The liquid crystal display device of claim 1, wherein the
plurality of pixels of the display section include R, G and B
sub-pixels, and the bridge line is arranged so as to pass
through the B sub-pixel of the R, G and B sub-pixels.
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