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(57) ABSTRACT

A liquid crystal display apparatus includes an auxiliary elec-
trode located between a first scan signal line and a second
scan signal line that are adjacent to each other, a first thin film
transistor with a gate electrode connected to the first scan
signal line, a second thin film transistor with a gate electrode
connected to the second scan signal line, a first pixel electrode
connected to one of a source electrode and a drain electrode of
the first thin film transistor, a second pixel electrode con-
nected to one ofa source electrode and a drain electrode of the
second thin film transistor, a data signal line that is connected

(22) Filed: Mar. 11, 2011 to the other of the source electrode and the drain electrode of
the first thin film transistor and that is connected to the other
(30) Foreign Application Priority Data of the source electrode and the drain electrode of the second
thin film transistor, and a common electrode disposed to face
Mar. 19,2010 (JP) cecerveverivececcrericans 2010-064865 the first pixel electrode and the second pixel electrode through
a liquid crystal layer. The first pixel electrode and the second
. oo pixel electrode are adjacently located along the data signal
Publication Classification line. The auxiliary electrode is set so that a potential differ-
(51) Int.CL ence between the auxiliary electrode and the common elec-
G09G 3/36 (2006.01) trode is greater than a potential difference between the first
pixel electrode and the common electrode and greater than a
potential difference between the second pixel electrode and
(52) US.CL et 345/92 the common electrode.
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LIQUID CRYSTAL DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2010-064865, filed Mar. 19, 2010, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to a liquid crystal display
apparatus.

[0004] 2. Description of the Related Art

[0005] A wider viewing angle is desired in a liquid crystal

display apparatus. It is thus considered that pixels are divided
into first and second two regions and that voltages applied to
liquid crystal in the first region and the second region have
different values. As a result, the two regions have different
viewing angle characteristics, and a wide viewing angle is
obtained by the synergy of these viewing angle characteris-
tics.

[0006] In a liquid crystal display apparatus of this kind
described in, for example, Jpn. Pat. Appln. KOKAI Publica-
tion No. 7-152013, a first pixel electrode connected to a first
thin film transistor and a second pixel electrode connected to
a second thin film transistor are formed in each pixel.

[0007] Inthis liquid crystal display apparatus, both the first
thin film transistor and the second thin film transistor are
connected to the same data signal line and scan signal line.
The scan signal line is laid to extend between the first pixel
electrode and the second pixel electrode.

[0008] Furthermore, in this liquid crystal display appara-
tus, the charge capability of the first thin film transistor is
different from the charge capability of the second thin film
transistor so that voltages having different values are applied
to liquid crystal in the first region and liquid crystal in the
second region.

[0009] Meanwhile, in the conventional liquid crystal dis-
play apparatus, wher a voltage is applied across the first pixel
electrode as well as the second pixel electrode and a common
electrode, liquid crystal molecules located in the vicinity of
the side of the second pixel electrode or the first pixel elec-
trode in the adjacent pixel are tilted in a direction different
from a pretilt direction determined by the direction of rubbing
treatment of an alignment film, and cause disclination.
[0010] Although this disclination is invisible under a light-
shielding film (black mask), the part where the disclination is
caused is pressed and expanded into the opening of the pixel,
and causes abnormal display if a weight is partly applied to a
display surface. The conventional liquid crystal display appa-
ratus shows the abnormal display caused by the disclination
for a certain period of time even if the weight applied to the
display surface is removed.

BRIEF SUMMARY OF THE INVENTION

[0011] An object of the invention is to provide a liquid
crystal display apparatus, while having a wide viewing angle,
capable of eliminating abnormal display caused when a
weight is applied to the display surface substantially simul-
taneously with the removal of the weight.

[0012] A liquid crystal display apparatus according to an
aspect of the invention includes an auxiliary electrode located

Sep. 22,2011

between a first scan signal line and a second scan signal line
that are adjacent to each other, a first thin film transistor with
a gate electrode connected to the first scan signal line, a
second thin film transistor with a gate electrode connected to
the second scan signal line, a first pixel electrode connected to
one of a source electrode and a drain electrode of the first thin
film transistor, a second pixel electrode connected to one of a
source electrode and a drain electrode of the second thin film
transistor, a data signal line that is connected to the other of
the source electrode and the drain electrode of the first thin
film transistor and that is connected to the other of the source
electrode and the drain electrode of the second thin film
transistor, and a common electrode disposed to face the first
pixel electrode and the second pixel electrode through a liquid
crystal layer. The first pixel electrode and the second pixel
electrode are adjacently located along the data signal line.
The auxiliary electrode is set so that a potential difference
between the auxiliary electrode and the common electrode is
greater than a potential difference between the first pixel
electrode and the common electrode and greater than a poten-
tial difference between the second pixel electrode and the
common electrode.

[0013] A liquid crystal display apparatus according to
another aspect of the invention includes an auxiliary electrode
located between a first scan signal line and a second scan
signal line that are adjacent to each other, a first thin film
transistor with a gate electrode connected to the first scan
signal line, a second thin film transistor with a gate electrode
connected to the second scan signal line, a first pixel electrode
connected to one of a source electrode and a drain electrode of
the first thin film transistor, a second pixel electrode con-
nected to one ofa source electrode and a drain electrode of the
second thin film transistor, and a data signal line that is con-
nected to the other of the source electrode and the drain
electrode of the first thin film transistor and that is connected
to the other of the source electrode and the drain electrode of
the second thin film transistor. The first pixel electrode and the
second pixel electrode are adjacently located along the data
signalline. The auxiliary electrode is located between the first
pixel electrode and the second pixel electrode, and is set to a
voltage equal to a gate on voltage or a gate off voltage sup-
plied to the scan signal line.

[0014] A liquid crystal display apparatus according to still
another aspect of the invention includes a first pixel and a
second pixel adjacently located along a data signal line, and
an auxiliary electrode located between the first pixel and the
second pixel. The first pixel includes two pixel electrodes
connected to a first scan signal line through different thin film
transistors. The two pixel electrodes in the first pixel are
disposed so that the first scan signal line intervenes therebe-
tween. The second pixel includes two pixel electrodes con-
nected to a second scan signal line through different thin film
transistors. The two pixel electrodes in the second pixel are
disposed so that the second scan signal line intervenes ther-
ebetween. The auxiliary electrode is provided to extend par-
allel to the first scan signal line and the second scan signal
line. The auxiliary electrode being set to a voltage equal to a
gate on voltage or a gate off voltage supplied to the scan signal
line.

[0015] A liquid crystal display apparatus according to fur-
ther another aspect of the invention includes a first pixel and
a second pixel adjacently located along a data signal line, and
an auxiliary electrode located between the first pixel and the
second pixel. The first pixel includes two pixel electrodes
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connected to a first scan signal line through different thin film
transistors. The two pixel electrodes in the first pixel are
disposed so that the first scan signal line intervenes therebe-
tween. The second pixel includes two pixel electrodes con-
nected to a second scan signal line through different thin film
transistors. The two pixel electrodes in the second pixel are
disposed so that the second scan signal line intervenes ther-
ebetween. The auxiliary electrode is provided to extend pat-
allel to the first scan signal line and the second scan signal
line. The auxiliary electrode is set so that a potential differ-
ence between the auxiliary electrode and a common electrode
is greater than a potential difference between the two pixel
electrodes in the first pixel and the common electrode and
greater than a potential difference between the two pixel
electrodes in the second pixel and the common electrode.
[0016] A liquid crystal display apparatus according to the
invention can eliminate abnormal display caused when a
weight is applied to the display surface substantially simul-
taneously with the removal of the weight, while it has a wide
viewing angle.

[0017] Advantages of the invention will be set forth in the
description which follows, and in part will be obvious from
the description, or may be learned by practice of the inven-
tion. The Advantages of the invention may be realized and
obtained by means of the instrumentalities and combinations
particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0018] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0019] FIG.11is a configuration diagram of a liquid crystal
display apparatus according to a first embodiment of this
invention;

[0020] FIG. 2 is a plan view of a liquid crystal display
device according to the first embodiment;

[0021] FIG. 3 is a side view of the liquid crystal display
device;
[0022] FIG. 4 is a partially enlarged plan view of a first

substrate of the liquid crystal display device (a coating insu-
lating film and an alignment film are not shown);

[0023] FIG. 5is a further enlarged view of FIG. 4;

[0024] FIG. 6 is an enlarged sectional view along the line
VI-VI of FIG. 4;

[0025] FIG. 7 is an enlarged sectional view along the line
VII-VII of FIG. 4;

[0026] FIG. 8 is an enlarged sectional view along the line
VIII-VIII of FIG. 4;

[0027] FIG. 9 is an enlarged sectional view along the line
IX-IX of FIG. 4;

[0028] FIG. 10 is a plan view showing an initial alignment
of liquid crystal molecules in the liquid crystal display device,
and the directions of absorption axes of first and second
polarizing plates;

[0029] FIG. 11 is an equivalent circuit diagram of one pixel
of the liquid crystal display device;

[0030] FIG. 12 is a waveform chart of scan signals for
driving the liquid crystal display device, a data signal, and
first and second voltages;
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[0031] FIG. 13 is a diagram showing the relation between
the first voltage and the second voltage;

[0032] FIG. 14 is a diagram showing a voltage applied to a
liquid crystal layer (a liquid crystal layer in a first region)
between a first pixel electrode and a common electrode;
[0033] FIG. 15 is a diagram showing a voltage applied to a
liquid crystal layer (a liquid crystal layer in a second region)
between a second pixel electrode and the common electrode;
[0034] FIG. 16 is a voltage-transmittance characteristic
diagram of the liquid crystal layers in the first region and the
second region;

[0035] FIG. 17 is a viewing angle-luminance characteristic
diagram of a liquid crystal display apparatus according to a
first comparative example;

[0036] FIG. 18 is a viewing angle-luminance characteristic
diagram of the liquid crystal display apparatus according to
the first embodiment;

[0037] FIG. 19 is a schematic diagram showing the align-
ment condition of liquid crystal molecules during voltage
application in a liquid crystal display apparatus according to
a second comparative example;

[0038] FIG. 20 is a schematic diagram showing the align-
ment condition of the liquid crystal molecules when a weight
is applied to a display surface in the liquid crystal display
apparatus according to the second comparative example;
[0039] FIG. 21 is a schematic diagram showing the align-
ment condition of the liquid crystal molecules after the
removal of the weight in the liquid crystal display apparatus
according to the second comparative example;

[0040] FIG. 22 is a schematic diagram showing the align-
ment condition of the liquid crystal molecules during voltage
application in the liquid crystal display apparatus according
to the first embodiment;

[0041] FIG. 23 is a partially enlarged plan view of a first
substrate of a liquid crystal display device according to a
second embodiment of this invention (a coating insulating
film and an alignment film are not shown);

[0042] FIG. 24 is a partially enlarged plan view of a first
substrate of aliquid crystal display device according to a third
embodiment of this invention (a coating insulating film and
an alignment film are not shown);

[0043] FIG. 25 is an enlarged sectional view along the line
XXV-XXV of FIG. 24,

[0044] FIG. 26 is an enlarged sectional view along the line
XXVI-XXVI of FIG. 24; and

[0045] FIG. 27 is a partially enlarged plan view of a first
substrate of a liquid crystal display device according to a
fourthembodiment of this invention (a coating insulating film
and an alignment film are not shown).

DETAILED DESCRIPTION OF THE INVENTION
First Embodiment

[0046] As shown in FIG. 1, a liquid crystal display appara-
tus according to a first embodiment of this invention com-
prises a liquid crystal display device 1, and a driving unit 31
for driving the liquid crystal display device 1.

[0047] The liquid crystal display device 1 is an active
matrix liquid crystal display device in which a thin film tran-
sistor (hereinafter referred to as a TFT) its used as a switching
element. As shown in FIG. 2, pixels 30 are arranged in a row
direction (a lateral direction in the diagram) and a column
direction (a longitudinal direction in the diagram).
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[0048] As shown in FIG. 2 to FIG. 10, a transparent first
substrate 3 and a transparent second substrate 4 are disposed
to face each other in the liquid crystal display device 1.
Transparent pixel electrodes 5 are arranged in the row direc-
tion and the column direction on the surface of the first sub-
strate (e.g., a substrate opposite to a display surface side) 3
facing the second substrate 4. On the other hand, a single-film
transparent common electrode 6 facing the pixel electrodes 5
is provided on the surface of the second substrate 4 facing the
first substrate 3. The pixel electrodes 5 and the common
electrode are made of, for example, ITO as transparent con-
ducting materials.

[0049] Each ofthe pixel electrodes 5 comprises a first pixel
electrode 5a and a second pixel electrode 55 that are separate
from each other. In this embodiment, the first pixel electrode
5a and the second pixel electrode 55 have the same lateral
width (width in the row direction). The first pixel electrode Sa
is in the shape of a longitudinally greater rectangle having a
longitudinal width (width in the column direction) which is
about double the lateral width. The second pixel electrode 55
is in a substantially square shape in which the longitudinal
width and the lateral width are substantially equal.

[0050] Furthermore, the first substrate 3 is provided with
scan signal lines 7 laid to extend in the row direction for the
respective rows of the pixel electrodes 5, and data signal lines
8 laid to extend in the column direction for the respective
columns of the pixel electrodes 5.

[0051] The scan signal line 7 is disposed to extend between
the first pixel electrode Sa and the second pixel electrode 56
that constitute the pixel. The data signal line 8 is disposed to
extend in the column direction in a region on one side of the
pixel electrodes 5 in each column.

[0052] Moreover, a first TFT 9a connected to the first pixel
electrode 5a and a second TFT 95 connected to the second
pixel electrode 54 are located on the first substrate 3 for each
of the pixel electrodes 5. The first TFT 94 and the second TFT
94 are located in the row direction in regions between the first
pixel electrode 5a and the second pixel electrode 55.

[0053] AsshowninFIG. 4, FIG. 5, FIG. 6, and FIG. 7, each
of the first and second TFTs 94 and 95 comprises a gate
electrode 10 formed on the first substrate 3, a transparent gate
insulating film 11 formed over the gate electrode 10 in sub-
stantially the whole region on the first substrate 3, an intrinsic
amorphous silicon semiconductor thin film 12 formed on the
gate insulating film 11 to face the gate electrode 10, a channel
protection film 13 provided in the center of the upper surface
of the semiconductor thin film 12, and a source electrode 15
and a drain electrode 16 respectively formed, through n-type
amorphous silicon contact layers 14, on one side of a channel
region of the semiconductor thin film 12 and the other across
this channel region.

[0054] The first TFT 9a and the second TFT 95 are ininvert
shapes. That is, the first TFT 9a is formed so that the drain
electrode 16 is provided on a side facing the first pixel elec-
trode 5a and so that the source electrode 15 is provided on the
other side. The second TFT 95 is formed so that the drain
electrode 16 is provided on a side facing the second pixel
electrode 5b and so that the source electrode 15 is provided on
the other side. (Here, for convenience of explanation, of the
two input/output electrodes of the TFT, the electrode con-
nected to the pixel electrode is referred to as the drain elec-
trode, and the electrode connected to the data signal line is
referred to as the source electrode. However, these electrodes
may be referred to the other way around.
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[0055] Thegateelectrode 10 ofthe first TFT 9 and the gate
electrode 10 of the second TFT 95 are connected to the scan
signal line 7 disposed to extend between the first pixel elec-
trode 5a and the second pixel electrode 54.

[0056] Furthermore, the source electrode 15 of the first TET
9a and the source electrode 15 of the second TFT 95 are
connected to the data signal line 8 disposed to extend on one
side of the first pixel electrode 5a and the second pixel elec-
trode 5b. The first pixel electrode 5a and the second pixel
electrode 55 are adjacently located along the data signal line
8

[0057] Each of'the scan signal lines 7 is formed on the first
substrate 3 integrally with the gate electrodes 10 by a metal
film as a conducting material having the same light shielding
properties as the gate electrodes 10 of the first and second
TFTs 9a and 95. That is, a predetermined region of the scan
signal line 7 is provided as the gate electrodes 10.

[0058] Each of the data signal lines 8 is formed on the gate
insulating film 11 by the same metal film as the source and
drain electrodes 15 and 16 of the first and second TFTs 9a and
9b.

[0059] Branch lines 8a extending toward a region between
the first pixel electrode 54 and the second pixel electrode 55
of the pixel electrode 5 in each row are integrally formed in
each of the data signal lines 8. Each of the branch lines 8a is
curved to pass on the side of the source electrode 15 of the first
TET 9a located closer to the data signal line 8 between the
first TFT 9a and the second TFT 95 that are in invert shapes,
and to reach the side of the source electrode 15 of the second
TFT 95 located far from the data signal line 8. The data signal
line 8 is then integrally connected to the source electrode 15
of the first TFT 9a and the source electrode 15 of the second
TFT 95 through the branch line 8a.

[0060] In this embodiment, the first TFT 9a, the second.
TFT 94, the scan signal line 7, and the data signal line 8 are
formed in the process of forming the gate electrode 10 and the
scan signal line 7 on the first substrate 3, sequentially forming
the gate insulating film 11, the semiconductor thin film 12,
and the channel protection film 13 to then pattern the channel
protection film 13 into a shape that covers the center of the
semiconductor thin film 12, sequentially forming the contact
layer 14 and the metal film, and collectively patterning the
metal film, the contact layer 14, and the semiconductor thin
film 12 into the shapes of the source electrode 15, the drain
electrode, and the data signal line 8. Thus, the data signal line
8 is formed on a foundation layer comprising the semicon-
ductor thin film 12 and the contact layer 14 among stacked
films that constitute the first TFT 94 and the second TFT 95.

[0061] Furthermore, a transparent coating insulating film
20 is provided on the gate insulating film 11 to cover the TFTs
9a and 95 and the data signal lines 8. On this coating insulat-
ing film 20, the first pixel electrode 5a and the second pixel
electrode 3b are formed. The first pixel electrode 5a is con-
nected to the drain electrode 16 of the first TFT 94, and the
second pixel electrode 55 is connected to the drain electrode
16 of the second TFT 95.

[0062] The first pixel electrode 5a and the second pixel
electrode 5b are formed by piercing first and second contact
holes 201 and 202 in parts of the coating insulating film 20 on
the drain electrodes 16, 16 of the first TFT 94 and the second
TFT 95, forming an ITO film on the coating insulating film
20, and patterning the ITO film into the shapes of the first and
second pixel electrodes 5a and 5b.
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[0063] Therefore, the first pixel electrode 5a is connected to
the drain electrode 16 of the first TFT 9a in the first contact
hole 201, and the second pixel electrode 55 is connected to the
drain electrode 16 the second TFT 954 in the second contact
hole 202.

[0064] Thatis, in the liquid crystal display device 1, the first
pixel electrode 5a connected to the first TFT 94 and the
second pixel electrode 556 connected to the second TFT 95 are
formed for each of the pixels 30, and the first TFT 9« and the
second TFT 95 are connected to the same data signal line 8
and scan signal line 7 in this pixel.

[0065] Thus, from a part between the first pixel electrode 5a
and the second pixel electrode 5b, each of the pixels 30 is
divided into a first region 30a in which the first pixel electrode
5a is formed and a second region 305 in which the second
pixel electrode 55 is formed.

[0066] The first TFT 9a and the second TFT 94 are
switched on or off under the control of a scan signal from the
same scan signal line 7. The first TFT 94 and the second TFT
95 are switched on at the same time so that a data signal
supplied from the same data signal line 8 is applied to the first
pixel electrode 5a and the second pixel electrode 55.

[0067] Furthermore, the first substrate 3 is provided with a
first capacitive electrode 17 to form a first compensating
capacity Cs1 by the intervention of a first dielectric layer
between the first capacitive electrode 17 and the first pixel
electrode 5a, a second capacitive electrode 18a to form a
second compensating capacity Cs2 by the intervention of a
second dielectric layer between the second capacitive elec-
trode 18a and the second pixel electrode 5b, and a third
capacitive electrode 185 for each of the pixels 30 to form a
third compensating capacity Cs3 by the intervention of a third
dielectric layer between the third capacitive electrode 185 and
the second pixel electrode 5b.

[0068] As shown in FIG. 4, FIG. 5, and FIG. 10, the first
capacitive electrode 17 is in a rectangular frame shape corre-
sponding to the outer shape of the first pixel electrode 5a to
overlap all the sides of the first pixel electrode 5a. The edge of
each of the sides of the first capacitive electrode 17 opposite
to the side that overlaps the first pixel electrode 5a is formed
to have a width slightly bulging out of the first pixel electrode
5a. The first capacitive electrodes 17 of the pixels 30 are
connected together by seamlessly forming the ends of the
sides of the neighboring first capacitive electrodes 17, 17
opposite to their sides adjacent to the scan signal line 7 in each
row.

[0069] On the other hand, of the second capacitive elec-
trode 18a and the third capacitive electrode 185, the third
capacitive electrode 184 is formed to extend in a direction
along predetermined one side of the second pixel electrode 55
and overlap this predetermined side, and the second capaci-
tive electrode 18a is formed to overlap the other sides of the
second pixel electrode 55 except for the above-mentioned
predetermined side at a distance from the third capacitive
electrode 184.

[0070] In this embodiment, the third capacitive electrode
184 is in a linear shape that overlaps a lateral side opposite to
the side adjacent to the scan signal line 7, of the two sides
(hereinafter referred to as lateral sides) of the second pixel
electrode 54 parallel to the extending direction of the scan
signal line 7. The edge of the side of the third capacitive
electrode 185 opposite to the side overlapping the second
pixel electrode 55 is formed to have a width slightly bulging
out of the second pixel electrode 5b. The third capacitive
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electrodes 185 of the pixels 30 are connected together by
seamlessly forming the ends of the sides of the neighboring
third capacitive electrodes 185, 185 in each row.

[0071] The second capacitive electrode 18a is in a three-
way frame shape that overlaps the lateral side of the second
pixel electrode 55 adjacent to the scan signal line 7 and two
sides (hereinafter referred to as longitudinal sides) of the
second pixel electrode 54 intersecting with the extending
direction of the scan signal line 7. The edge of each of the
sides of the second capacitive electrode 18a opposite to the
side overlapping the second pixel electrode 55 is formed to
have a width slightly bulging out of the second pixel electrode
5b. The second capacitive electrodes 18a of the pixels 30 are
connected together by seamlessly forming the ends of the
sides of the neighboring second capacitive electrodes 18a,
184 adjacent to the scan signal line 7 in each row.

[0072] The first substrate 3 is further provided with an
auxiliary electrode 19. The auxiliary electrode 19 is disposed,
to face the common electrode 6, in a region between the first
pixel electrode 5a of the first pixel 30 of the first and second
pixels 30, 30 adjacent in a direction (direction along the data
signal line 8) that intersects with the extending direction of
the scan signal line 7, and the second pixel electrode 55 of the
second pixel 30. The auxiliary electrode 19 is formed to
extend in a direction along the sides of the first pixel electrode
5a and the second pixel electrode 55 adjacent to each other.
That is, the auxiliary electrode 19 is formed so that its extend-
ing direction is parallel to the extending direction of the scan
signal line 7. In other words, the auxiliary electrode 19 is
formed so that its extending direction is perpendicular to the
extending direction of the data signal line 8.

[0073] The auxiliary electrode 19 is in a linear shape
smaller in width than the distance between the first pixel
electrode 5a of the first pixel 30 and the second pixel electrode
56 of the second pixel 30, and is disposed so that the distance
betweenthe auxiliary electrode 19 and the first pixel electrode
5a 1s equal to the distance between the auxiliary electrode 19
and the second pixel electrode 54. That is, the auxiliary elec-
trode 19 is located so as not to overlap the first pixel electrode
5a of the first pixel 30 and the second pixel electrode 55 of the
second pixel 30. The auxiliary electrode 19 has a width
smaller than the distance between the first capacitive elec-
trode 17 of the first pixel 30 and the third capacitive electrode
185 of the second pixel 30. The auxiliary electrode 19 is
located at a distance from the first capacitive electrode 17 and
at a distance from the third capacitive electrode 185. The
auxiliary electrodes 19 are connected together by seamlessly
forming the ends of the neighboring auxiliary electrodes 19,
19 in each row.

[0074] In this embodiment, the first, second and third
capacitive electrodes 17, 18a, and 185 and the auxiliary elec-
trode 19 are formed on the first substrate 3 by the same metal
film as the gate electrode 10 of each of the TFT's 9@ and 95 and
the scan signal line 7. That is, the metal film as a light-
shielding conducting film in the form of a single film is
patterned to form the first, second and third capacitive elec-
trodes 17, 18a, and 185, the auxiliary electrode 19, the gate
electrode 10, and the scan signal line 7. Thus, the first, second
and third capacitive electrodes 17, 184, and 185, the auxiliary
electrode 19, the gate electrode 10, and the scan signal line 7
are formed as the same layer.

[0075] The first capacitive electrode 17 faces each side of
the first pixel electrode 5a through the first dielectric layer
comprising a two-layer film ofthe gate insulating film 11 and
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the coating insulating film 20, so as to form the first compen-
sating capacity Cs1 between this first capacitive electrode 17
and the first pixel electrode 5a.

[0076] Thesecond capacitive electrode 18a faces the lateral
side of the second pixel electrode 5b adjacent to the scan
signal line 7 and its two longitudinal lines through the second
dielectric layer comprising a two-layer film of the gate insu-
lating film 11 and the coating insulating film 20, so as to form
the second compensating capacity Cs2 between this second
capacitive electrode 18a and the second pixel electrode 54.

[0077] The third capacitive electrode 185 faces the lateral
side of the second pixel electrode 5b opposite to the side
adjacent to the scan signal line 7 through the third dielectric
layer comprising a two-layer film of the gate insulating film
11 and the coating insulating film 20, so as to form the third
compensating capacity Cs3 between this third capacitive
electrode 184 and the second pixel electrode 54.

[0078] That is, the first dielectric layer of the first compen-
sating capacity Csl1, the second dielectric layer of the second
compensating capacity Cs2, and the third dielectric layer of
the third compensating capacity Cs3 are formed as the same
layer (the two-layer film of the gate insulating film 11 and the
coating insulating film 20).

[0079] On the other hand, as shown in FIG. 6 to FIG. 9,
color filters of three colors, 1.e., ared filter 21R, a green filter
21G, and a blue filter 21B are alternately formed on the
second substrate 4 in each row of each of the pixels 30.
Moreover, light-shielding films 22 are formed on the second
substrate 4 to correspond to a region between the adjacent
pixels 30, 30 in each row and each column and to correspond
to a region between the first region 30a and the second region
304 of each of the pixels 30.

[0080] In this embodiment, the light-shielding film 22 is
made of, for example, a photosensitive resin to which a black
pigment is added. The three-color color filters 21R, 21G, and
21B are formed in regions on the second substrate 4 without
the light-shielding films 22. The common electrode 6 is
formed on the color filters 21R, 21G, and 21B and the light-
shielding film 22 all over the region where the pixels 30 are
arranged.

[0081] The first substrate 3 is further provided with a first
alignment film 23 over the first pixel electrode 5a and the
second pixel electrode 55. The second substrate 4 is provided
with a second alignment film 24 over the common electrode 6.
The alignment films 23 and 24 are homogeneous alignment
films made of, for example, polyimide. The surface of each
film is rubbed in a direction that intersects with the extending
direction of the auxiliary electrode 19.

[0082] As shown in FIG. 2 and FIG. 3, the first substrate 3
and the second substrate 4 are disposed to face each other with
a gap, and affixed to each other through a frame-shaped seal
member 25 enclosing a screen area la. A liquid crystal layer
2 is formed between the first pixel electrode Sa and the com-
mon electrode 6 and between the second pixel electrode 56
and the common electrode 6. The liquid crystal layer 2 is
formed by liquid crystal contained in a sealed state in a region
of the gap enclosed by the seal member 25 between the first
substrate 3 and the second substrate 4.

[0083] A first polarizing plate 26 is located on the outer
surface of the first substrate 3 to have its absorption axis in a
predetermined direction. A second polarizing plate 27 is
located on the outer surface of the second substrate 4 to have
its absorption axis in a predetermined direction.
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[0084] The liquid crystal display device 1 according to this
embodiment is, for example, a TN liquid crystal display
device. The first alignment film 23 and the second alignment
film 24 are rubbed in directions perpendicular to each other as
aligning treatment for pretilting liquid crystal molecules at a
predetermined tilt angle. That is, in FIG. 10, an arrow 23~
indicates the direction of rubbing treatment the first align-
ment film 23, and an arrow 24r indicates the direction of
rubbing treatment the second alignment film 24. As shown in
FIG. 10, the first alignment film 23 is rubbed in a direction
intersecting with the extending direction (a direction parallel
to the lateral axis direction of the screen area 1a) of the
auxiliary electrode 19 at an angle of 45° in a first direction (a
clockwise direction in the diagram). The second alignment
film 24 is rubbed in a direction intersecting with the extending
direction of the auxiliary electrode 19 at an angle 0f 45° in a
second direction (a counterclockwise direction in the dia-
gram) opposite to the first direction.

[0085] The liquid crystal layer 2 comprises nematic liquid
crystal having positive dielectric anisotropy. As shown in
FIG. 10, the long axis of a liquid crystal molecule 2a of the
liquid crystal layer 2 is arranged in the rubbing direction 237
of the first alignment film 23 in the vicinity of the first sub-
strate 3, and is arranged in the rubbing direction 247 of the
second alignment film 24 in the vicinity of the second sub-
strate 4. The liquid crystal molecule 2a is twist-aligned at a
twist angle of 90° in the direction of a dashed arrow indicated
in FIG. 10 between the first substrate 3 and the second sub-
strate 4, that is, between the first pixel electrode 5a as well as
the second pixel electrode 55 and the common electrode 6 so
that the liquid crystal molecule 24 is pretilted in a direction to
depart from the surface of the alignment film from the
upstream side (rubbing start end) to the downstream side
(rubbing completion end) of the rubbing directions 237 and
24r.

[0086] The angles of the rubbing directions 237 and 24~ of
the first alignment film 23 and the second alignment film 24
with the extending direction of the auxiliary electrode 19 does
riothave tobe exactly 45°. Thetwist angle of theliquid crystal
molecule 2a does not have to be exactly 90° either. That is, an
error of about £5° is permitted for the angles of the rubbing
directions 23 and 247 of the alignment films 23 and 24 with
the extending direction of the auxiliary electrode 19, and an
error of about +10° is permitted for the twist angle of the
liquid crystal molecule 2a.

[0087] The first polarizing plate 26 and the second polariz-
ing plate 27 are disposed to configure a normally-white-mode
liquid crystal display device which provides the brightest
display when a voltage applied across the first pixel electrode
5a as well as the second pixel electrode 55 and the common
electrode 6 is OV. That is, as shown in FIG. 10, the first
polarizing plate 26 is disposed to have its absorption axis 264
in a direction perpendicular or parallel (perpendicular in the
diagram) to the rubbing direction 23r of the first alignment
film 23, and the second polarizing plate 27 is disposed to have
its absorption axis 27« in a direction perpendicular to the
absorption axis 26a of the first polarizing plate 26.

[0088] As shown in FIG. 2 and FIG. 3, a driver mounting
portion 3a bulging out of the second substrate 4 is formed in
the first substrate 3, for example, on one side of the screen area
1a in the longitudinal direction (column direction). A driver
element 28 is mounted on the driver mounting portion 3a. The
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driver element 28 comprises an [.STin which input terminals,
scan signal output terminals, and data signal output terminals
(not shown) are formed.

[0089] Each of the scan signal lines 7 is connected to each
of the scan signal output terminals of the driver element 28
around the outside of the screen area la. Each of the data
signal lines 8 is connected to each of the data signal output
terminals of the driver element 28.

[0090] In the driver mounting portion 3a, one first voltage
input terminal 294, one second voltage input terminal 295,
and one auxiliary voltage input terminal 29¢ are formed.
Moreover, the common electrode 6 is connected to the first
voltage input terminal 29«4 through a cross connection (not
shown) provided in a substrate coupling portion formed by
the frame-shaped seal member 25.

[0091] Although riot shown, one first voltage supply line
connected to the first voltage input terminal 29a, one second
voltage supply line connected to the second voltage input
terminal 295, and one auxiliary voltage supply line connected
to the auxiliary voltage input terminal 29¢ are laid on the first
substrate 3 parallel to the data signal lines 8 outside the screen
area la.

[0092] The first capacitive electrodes 17 in all of the rows
connected together in each row and the second capacitive
electrodes 18a in all of the rows connected together in each
row are connected to the one first voltage supply line, and are
connected to the first voltage input terminal 29a through the
first voltage supply line together with the common electrode
6. The third capacitive electrodes 185 in all of the rows con-
nected together in each row are connected to the one second
voltage supply line, and are connected to the second voltage
input terminal 295 through the second voltage supply line.
The auxiliary electrodes 19 in all of the rows connected
together in each row are connected to the one auxiliary volt-
age supply line, and are connected to the auxiliary voltage
input terminal 29¢ through the auxiliary voltage supply line.
[0093] The liquid crystal display device 1 is driven by
sequentially selecting the rows (hereinafter referred to as
pixel rows) of the pixels 30 one by one and applying a voltage
across the first pixel electrode 5a as well as the second pixel
electrode 55 in each of the pixels 30 and the common elec-
trode 6 for each pixel row. An image is displayed by control-
ling the transmission of light in the first region 30a and the
second region 306 of the pixel 30 in accordance with the
change of alignment condition of liquid crystal molecules
with the application of the voltage. In the rear (opposite side
of the side of the display surface) of this liquid crystal display
device 1, a surface light source (not shown) is disposed to
apply light having uniform illumination to the whole screen
area la.

[0094] Now, the driving unit 31 for driving the liquid crys-
tal display device 1 is described. As shown in FIG. 1, the
driving unit 31 comprises an image memory 32 for tempo-
rarily storing externally input gradation data, a scan signal
line drive circuit 33 for applying a scan signal to the scan
signal lines 7 of the liquid crystal display device 1, a data
signal line drive circuit 34 for applying a data signal to the
data signal lines 8 of the liquid crystal display device 1, a first
voltage generating circuit 35 and a second voltage generating
circuit 36, and a control unit 37 for all of the above compo-
nents. The scan signal line drive circuit 33 and the data signal
line drive circuit 34 are formed in the driver element 28
mounted on the driver mounting portion 3a of the liquid
crystal display device 1.

Sep. 22,2011

[0095] The driving unit 31 further comprises a scan signal
power source 38 for generating a gate on voltage Vg, having
a predetermined value for switching on the first TFT 9a and
the second TFT 95, and a gate off voltage Vg, having a
predetermined value for switching offthe first TFT 94 and the
second TFT 95.

[0096] The gate on voltage Vg,, and the gate off voltage
Vg; are supplied to the scan signal line drive circuit 33 from
the scan signal power source 38. The scan signal line drive
circuit 33 thus applies a scan signal to each of the scan signal
lines 7 in accordance with a control signal such as a synchro-
nizing clock signal from the control unit 37. The scan signal
has a voltage value that change with the gate on voltage Vg,
and the gate off voltage Vg, in a time-series manner.

[0097] InFIG.12,t1,t2,13,t4, ... tnare periods of selecting
the pixel rows which are obtained by dividing one frame for
displaying one screen (a period of sequentially selecting the
pixel rows from the first row to the last row and applying a
voltage corresponding to the gradation data to the pixels 30 in
all of the pixel rows) by the number of rows of the pixels t1 is
aperiod of selecting the firstrow, t2 is a period of selecting the
second row, 13 is a period of selecting the third row, 14 is a
period of selecting the fourth row, t5 is a period of selecting
the fifth row, and to is a period of selecting the last row (n
row).

[0098] Moreover, in FIG. 12, G1, G2, G3, G4, . .. Gn are
scan signals applied to the scan signal lines 7. G1 is a scan
signal applied to the scan signal line 7 in the first row, G2 is a
scan signal applied to the scan signal line 7 in the second row,
(3 is a scan signal applied to the scan signal line 7 in the third
row, G4 is a scan signal applied to the scan signal line 7 in the
fourth row, G5 is a scan signal applied to the scan signal line
7 in the fifth row, and Gn is a scan signal applied to the scan
signal line 7 in the last row (n row).

[0099] These scan signals have waveforms that reach the
gate on voltage Vg, at the start of writing a predetermined
time behind the starts of the selecting periods t1, 12, t3, t4, . .
. tn in the pixel rows to which the scan signal lines 7 for
applying the scan signals correspond to, and reach the gate off
voltage Vg; at the end of writing a predetermined time ahead
of the ends of the selecting periods t1, 12, t3, t4, . . . tn. The
scan signals are held at the gate off voltage Vg, during non-
selecting periods.

[0100] Thus, the first TET 9a and the second TFT 95 of the
pixel 30 in each row are switched on, during the period of
selecting this row, by the scan signal of the gate on voltage
Vg, atthe start of writing, and switched off by the scan signal
of the gate off voltage Vg, at the end of writing after a certain
period of time.

[0101] The data signal line drive circuit 34 takes in the
gradation data temporarily stored in the image memory 32 via
the control unit 37 for each of the pixel rows in accordance
with the control signal from the control unit 37. The data
signal line drive circuit 34 converts a digital signal as the
gradation data into a voltage as an analog data signal, and
supplies the converted voltage to the corresponding the data
signal line 8 synchronously with the selecting period.
[0102] A data signal D shown in FIG. 12 indicates a signal
applied to one of the data signal lines 8. This data signal D can
be indicated as a rectangular-wave signal having a potential
that changes with the gradation data for each of the selecting
periods t1,12, 13, t4, . . . tn.

[0103] Thedata signal D supplied to the data signal line 8 is
applied to the first pixel electrode 5a and the second pixel
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electrode 56 of the pixel 30 in the selected row in accordance
with the timing of switching on the first TFT 9a and the
second TFT 95.

[0104] The first voltage generating circuit 35 generates a
first voltage V1 in accordance with the control signal from the
control unit 37. The first voltage V1 is applied to the common
electrode 6 and to the first capacitive electrode 17 and the
second capacitive electrode 184 in each row via the first
voltage input terminal 29a. That is, the first voltage V1
applied to the first capacitive electrode 17 and the second
capacitive electrode 18« in each row is the same as the voltage
applied to the common electrode 6.

[0105] In this embodiment, the first voltage V1 applied to
the common electrode 6 and to the first capacitive electrode
17 and the second capacitive electrode 184 in each row from
the first voltage generating circuit 35 is a rectangular-wave
alternating voltage. As shown in FIG. 12, the level of this
rectangular-wave alternating voltage is inverted (switched)
between a high-level value V1, and a low-level value V1, in
each of the pixel row selecting periods t1, t2, t3, 4, . . . tn.
Moreover, when attention is focused on a row, the voltage
level 1s inverted frame by frame in the selecting period of this
row. The first voltage applied to the common electrode 6 is
hereinafter referred to as a common signal Vcom so that this
voltage is easily distinguished from the first voltages applied
to the other electrodes.

[0106] On the other hand, the second voltage generating
circuit 36 generates a second voltage V2 different from the
first voltage V1 in accordance with the control signal from the
control unit 37. In this embodiment, the second voltage V2 is
a constant-level direct-current voltage as shown in FIG. 12,
and is applied to the third capacitive electrode 185 in each of
the rows via the second voltage input terminal 295.

[0107] Inthis embodiment, the second voltage V2 is a volt-
age having a value between the high-level value V1, and the
low-level value V1, of the first voltage V1, for example, a
voltage having a value between the high-level value V1, and
the low-level value V1,, as shown in FIG. 13.

[0108] Thus, the driving unit 31 applies the same first volt-
age V1 to the first capacitive electrode 17 and the second
capacitive electrode 18a as the voltage applied to the common
electrode 6, and applies, to the third capacitive electrode 185,
the second voltage V2 different from the first voltage V1.
[0109] In this liquid crystal display apparatus, each of the
pixels 30 of the liquid crystal display device 1 can be shown
by an equivalent circuit in FIG. 11. That is, the firstregion 30a
of one pixel 30 can be shown by an equivalent circuit in which
a first pixel capacity C; -1 and the first compensating capacity
Cs1 are connected in the first pixel electrode 5a and in which
the first TFT 9a is connected to the first pixel electrode Sa.
The first pixel capacity C, .1 comprises the first pixel elec-
trode 5a, the common electrode 6, and the liquid crystal layer
2 therebetween. The first compensating capacity Cs1 com-
prises the first pixel electrode Sa, the first capacitive electrode
17, and the first dielectric layer (the two-layer film of the gate
insulating film 11 and the coating insulating film 20) therebe-
tween.

[0110] The second region 305 of the above-mentioned
pixel 30 can be shown by an equivalent circuit in which a
second pixel capacity C, .2, the second compensating capac-
ity Cs2, and the third compensating capacity Cs3 are con-
nected in the second pixel electrode 54 and in which the
second TFT 94 is connected to the second pixel electrode 5.
The second pixel capacity C; -2 comprises the second pixel
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electrode 54, the common electrode 6, and the liquid crystal
layer 2 therebetween. The second compensating capacity Cs2
comprises the second pixel electrode 55, the second capaci-
tive electrode 18a, and the second dielectric layer (the two-
layer film of the gate insulating film 11 and the coating insu-
lating film 20) therebetween, The third compensating
capacity Cs3 comprises the second pixel electrode 55, the
third capacitive electrode 185, and the third dielectric layer
(the two-layer film of the gate insulating film 11 and the
coating insulating film 20) therebetween.

[0111] The common signal Vcom the level of which is
switched between the high-level value V1, and the low-level
value V1, in each of the pixel row selecting periods is applied
to the common electrode 6. The first voltage V1 equal to the
common signal Vcom is applied to the first capacitive elec-
trode 17 and the second capacitive electrode 18a. The second
voltage (direct-current voltage having the same value as the
off voltage Vg, of the TETs 94 and 95) V2 different from the
first voltage V1 is applied to the third capacitive electrode
185.

[0112] The datasignal D supplied from the data signal line
8 is applied to the first pixel electrode 5a and the second pixel
electrode 55 of each of the pixels 30 in the selected pixel row
when the first TFT 94 and the second TFT 94 are switched on.

[0113] Each ofthe voltages (hereinafter referred to as write
voltages) applied across the first pixel electrode 5@ and the
common electrode 6 and across the second pixel electrode 56
and the common electrode 6 has a value corresponding to the
voltage difference between the first voltage V1 and the data
signal D. The first pixel capacity C, -1 and the second pixel
capacity C, 2 are charged with these write voltages.

[0114] The first voltages V1 equal to the common signal
Veom applied to the common electrode 6 are applied to the
first capacitive electrode 17 and the second capacitive elec-
trode 18a, respectively. Thus, the first compensating capacity
Cs1 and the second compensating capacity Cs2 are charged
with the voltages equal to the write voltage, respectively.

[0115] On the other hand, the voltage applied to the third
capacitive electrode 185 is the second voltage V2 different
from the first voltage V1. Therefore, the third compensating
capacity Cs3 is charged with a voltage different from the write
voltage (a voltage having a voltage difference between this
voltage and the write voltage corresponding to the difference
between the first voltage V1 and the second voltage V2).

[0116] Moreover, a parasitic capacitance (hereinafter
referred to as a first parasitic capacitance) such as a gate-
source capacitance and a drain-source capacitance of the first
TFT 9a is present between the first pixel electrode 5a and the
scan signal line 7 as well as the data signal line 8. A parasitic
capacitance (hereinafter referred to as a second parasitic
capacitance) such as a gate-source capacitance and a drain-
source capacitance of the second TFT 95 is present between
the second pixel electrode 55 and the scan signal line 7 as well
as the data signal line 8.

[0117] Therefore, if the first TFT 9a and the second TFT 95
are switched off and writing is finished, the voltages that have
charged the first pixel capacity C; -1 and the second compen-
sating capacity Cs2 are slightly dropped by a voltage fed to
the first parasitic capacitance, and the voltage that has charged
the second pixel capacity C, 2, the second compensating
capacity Cs2, and the third compensating capacity Cs3 is
slightly dropped by a voltage fed to the second parasitic
capacitance.



US 2011/0227816 Al

[0118] The liquid crystal in the first region 30a of the pixel
30 is driven by the charge voltage of the first pixel capacity
C, 1 (the voltage across the first pixel electrode 5a and the
common electrode 6). The liquid crystal in the second region
305 of the pixel 30 is driven by the charge voltage of the
second pixel capacity C; -2 (the voltage across the second
pixel electrode 55 and the common electrode 6).

[0119] FIG. 14 shows the voltage applied across the first
pixel electrode 5a in the first region 30a of one of the pixels 30
in the first row and the common electrode 6. FIG. 15 shows
the voltage applied across the second pixel electrode 554 in the
second region 305 of the same pixel 30 and the common
electrode 6. In FIG. 14, V1 is the potential of the first pixel
electrode 5a. In FIG. 15, V2 is the potential of the second
pixel electrode 55. In FIG. 14 and FIG. 15, in order to easily
distinguish the potentials V1 and V22 of the first pixel elec-
trode 5a and the second pixel electrode 55 from the common
signal Vcom, their rises and falls are slanted.

[0120] As shown in FIG. 14, the voltage across the first
pixel electrode 5a and the common electrode 6 reaches a write
voltage Va corresponding to the potential difference between
the data signal D applied to the first pixel electrode 5a from
the first TFT 9 via the data signal line 8 and the common
signal Vcom applied to the common electrode 6 during the
period in which the TFTs 9a and 95 are on within the selecting
period t1 for the first row.

[0121] When the first TFT 9a is switched off, the voltage
across the first pixel electrode 5¢ and the common electrode
6 reaches a voltage Val lower than the write voltage Va by a
fed voltage AV1 attributed to the first parasitic capacitance.
This voltage Val is hereinafter referred to as a first retention
voltage.

[0122] Thelevel of the common signal Vcom applied to the
common electrode 6 is inverted in each of the pixel row
selecting periods t1, t2, t3, t4, . . . tn. However, the common
signal Vcom is the same as the first voltage V1 applied to the
first capacitive electrode 17. Therefore, even if the voltage
level of the common signal Vcom is inverted, the charge
voltages of the first pixel capacity C; -1 and the first compen-
sating capacity Cs1 do not change. Thus, the voltage across
the first pixel electrode Sa and the common electrode 6 is also
held at the first retention voltage Val in the selecting periods
12,13, 14, . . . tn of the second and following pixel rows.
[0123] Accordingly, regardless of whether the voltage level
of the common signal Vcom is inverted, the first retention
voltage Val across the first pixel electrode 5@ and the com-
mon electrode 6 is kept at the voltage substantially equal to
the first retention voltage Val in the selecting period t1 for the
first row during a period from the end of writing in the select-
ing period t1 for the first row to the end of one frame. This
voltage is applied to the liquid crystal in the first region 30a as
an effective voltage for one frame.

[0124] As shown in FIG. 15, the voltage across the second
pixel electrode 55 and the common electrode 6 reaches a write
voltage Va corresponding to the potential difference between
the data signal D applied to the second pixel electrode 54 from
the data signal line 8 via the second TFT 95 and the common
signal Vcom applied to the common electrode 6 during the
period in which the TFTs 9a and 95 are on within the selecting
period t1 for the first row. This write voltage Va has the same
value as the write voltage Va applied across the first pixel
electrode 5a and the common electrode 6.

[0125] When the second TFT 95 is switched off, the voltage
across the second pixel electrode 56 and the common elec-
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trode 6 reaches a voltage Va2 lower than the write voltage Va
by afed voltage AV2 attributed to the second parasitic capaci-
tance. This voltage Va2 is hereinafter referred to as a second
retention voltage. The fed voltage AV2 attributed to the sec-
ond parasitic capacitance is substantially the same as the fed
voltage AV1 attributed to the first parasitic capacitance. Thus,
the value of the second retention voltage Va2 is substantially
the same as the value of the first retention voltage Val.
[0126] On the other hand, the first voltage V1 applied to the
second capacitive electrode 18a is the same voltage (a voltage
the level of which is inverted in each of the selecting periods
tl, 12,13, t4, . . . tn for the pixel rows) as the common signal
Veom applied to the common electrode 6. However, the sec-
ond voltage V2 applied to the third capacitive electrode 185 1s
a constant-level direct-current voltage different from the first
voltage V1.

[0127] Thus, if the voltage level of the common signal
Veom is inverted with respect to the voltage level in the
selecting period t1 for the first row, the charge voltages of the
first pixel capacity C, 1, the second compensating capacity
Cs2, and the third compensating capacity Cs3 are dropped at
rates corresponding to the capacity values of C; -1, Cs2, and
Cs3 in response to the decrease of the value of the voltage
across the common electrode 6 and the third capacitive elec-
trode 185.

[0128] If the voltage level of the common signal Veom is
equal to the voltage level in the selecting period t1 for the first
row, the charge voltages of the first pixel capacity C; 1 and
the second compensating capacity Cs2 and the charge voltage
of the third compensating capacity Cs3 respectively reach
voltages after the end of writing in the selecting period t1 for
the first pixel row (voltages after the second TFT 95 is
switched off).

[0129] Thus, the voltage across the second pixel electrode
5b and the common electrode 6 reaches a voltage Va3 lower
than the second retention voltage Va2 in the selecting periods
(the selecting periods in which the voltage level of the com-
mon signal Vecom is inverted with respect to the voltage level
in the selecting period t1 for the firstrow) 12, t4, . . . of the even
pixel rows among the second and following pixel rows. The
voltage across the second pixel electrode 55 and the common
electrode 6 returns to substantially the same voltage as the
second retention voltage Va2 in the selecting periods (the
selecting periods in which the voltage level of the common
signal Vcom is equal to the voltage level in the selecting
period t1 for the first row) 3, 15, . . . of the odd pixel rows.

[0130] Accordingly, the voltage having a value equal to the
average of the voltages Va2 and Va3 alternately applied in the
selecting periods tl, t2,3, . . . tn for the pixel rows is applied
to the liquid crystal in the second region 304 as an effective
voltage for one frame.

[0131] In addition, the second retention voltage Va2, and
the voltage Va3 lower than the second retention voltage Va2
can be obtained by Equation (1) and Equation (2):

Va2=(Cy 4 Co)X (V= Ve HCyx (V= C3)+ C %
(Vi Vesgt+ CasX ViV ) @

Woix™Vsi

Vad=(C; A COX(V i Voo tCox (V= C3 )+ Cgex
(V.. -V. )

(Vi Vasgr ) Coaex(Vpi=Vor) (o))
[0132]
C,2
[0133] C,: the capacity value of the second compensating
capacity Cs2

C,.: the capacity value of the second pixel capacity
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[0134] C;: the capacity value of the third compensating
capacity Cs3

[0135] C,;: the gate-source capacitance of the second TET
9b

[0136] C,: drain-source capacitance of the second TFT 95
[0137] V,, . the potential of the data signal in the selecting
period for the first pixel row

[0138] V., : the potential of the data signal in the selecting
period for the second pixel row

[0139] V_;: the off voltage of the scan signal

[0140] V. the potential of the second pixel electrode 54
[0141] V_, ;: the low-level value of the common signal
Veom (V1))

[0142] V_,,.; the high-level value of the common signal
Veom (V1)

[0143] The one-frame effective voltage applied to the lig-
uid crystal in the second region 305 can be obtained by

Equation (3):
Effective voltage={(Va2%+Va3?)/2} 17 (3)

[0144] Thus, the one-frame effective voltage for the second
region 30/ of each of the pixels 30 is a voltage lower than the
one-frame effective voltage for the first region 30a of the
same pixel 30. Therefore, even for the gradation data of the
same value, the liquid crystal molecules in the second region
305 stand at an angle smaller than the standing angle of the
liquid crystal molecules in the first region 30q.

[0145] As aresult, a voltage-transmittance characteristic in
the liquid crystal layer 2 of the second region 305 of each of
the pixels 30 is different from a voltage-transmittance char-
acteristic in the liquid crystal layer 2 of the first region 30a.
FIG. 16 shows the voltage-transmittance characteristics of
the first region 30a and the second region 304 in the normally-
white-mode liquid crystal display device which provides the
brightest display when a voltage applied across the pixel
electrode 5 and the common electrode 6 is 0 V. As shown in
FIG. 16, the voltage-transmittance characteristic of the sec-
ond region 304 is a characteristic shifted toward a high volt-
age side as compared with the voltage-transmittance charac-
teristic of the first region 30a.

[0146] Thus, forexample, the thickness of the liquid crystal
layer 2 (the gap between the first substrate 3 and the second
substrate 4) is designed so that the voltage-transmittance
characteristic of the first region 30a provides a predetermined
viewing angle. Moreover, the value of the second voltage V2
is set so that the voltage-transmittance characteristic of the
second region 305 may be a characteristic shifted a predeter-
mined amount as compared with the voltage-transmittance
characteristic of the first region 30a, that is, a characteristic
that provides a viewing angle different from the viewing
angle of the first region 30a. Consequently, a wide viewing
angle can be obtained by the synergy of the viewing angle
characteristic of the first region 30a and the viewing angle
characteristic of the second region 30.

[0147] The viewing angle resulting from the synergy of the
viewing angle characteristic of the first region 30a and the
viewing angle characteristic of the second region 305 corre-
sponds to the area ratio between the first region 304 and the
second region 305 (area ratio between the first pixel electrode
5a and the second pixel electrode 5b). Therefore, a predeter-
mined degree of a viewing angle can be obtained by selecting
this area ratio.

[0148] FIG. 17 shows a viewing angle-luminance charac-
teristic of a TN liquid crystal display apparatus according to a
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first comparative example. This liquid crystal display appa-
ratus is designed so that one pixel electrode is only provided
for one pixel, and this pixel electrode is shaped to correspond
to the whole area of the pixel, in order to provide the highest
contrast when viewed at 6 o’clock. FIG. 18 shows a viewing
angle-luminance characteristic of the TN liquid crystal dis-
play apparatus as the liquid crystal display apparatus accord-
ing to the first embodiment (two pixel electrodes are provided
for one pixel). This liquid crystal display apparatus is
designed so that the area ratio between the first region 30a and
the second region 305 of each of the pixels 30 is set at the area
of the first region: the area of the second region=7:3 in order
to provide the highest contrast when viewed at 6 o’clock. In
FIG. 17 and FIG. 18, the viewing angle is a counterclockwise
angle with respect to a 0° direction when the viewing angle at
9 o’clock is 0°. The luminance is a luminance in a direction
tilted a predetermined angle with respect to the normal to the
liquid crystal display device at each viewing angle.

[0149] FIG. 17 and FIG. 18 show viewing angle-luminance
characteristics when the data signals corresponding to L, L;,
L,,L., L0 L5 L6 Lig Lio, Lyg, and L, are applied among
22 tones L, (the value of the darkest tone) to L, (the value of
the brightest tone).

[0150] As apparent from FIG. 17 and FIG. 18, in the liquid
crystal display apparatus according to the embodiment
described above, a gradation-luminance characteristic in a
direction at 90° (6 o’clock) is kept at substantially the same
gradation-luminance characteristic in the liquid crystal dis-
play apparatus according to the comparative example, and at
the same time, a gradation-luminance characteristic in a
direction at 270° (12 o’clock) can be improved as compared
with the liquid crystal display apparatus according to the
comparative example. That is, lack of gradation and gradation
inversion that are caused on the lower side of gradation in the
direction at 270° (12 o’clock) in the liquid crystal display
apparatus according to the comparative example can be
improved in the liquid crystal display apparatus according to
the embodiment described above. As a result, a wide viewing
angle can be obtained in the liquid crystal display apparatus
according to the embodiment described above.

[0151] Furthermore, in the liquid crystal display apparatus
according to the embodiment described above, the viewing
angle can be fine-tuned simply by controlling the value of the
voltage applied to the third capacitive electrode 185. Thus,
even ifthe viewing angle varies among display apparatuses as
a result of errors of, for example, the thickness of insulating
films or an inter-substrate gap caused in a manufacturing
process, the variation of the viewing angle can be easily
corrected.

[0152] That is, in the liquid crystal display apparatus
according to the embodiment described above, the first volt-
age V1 equal to the voltage applied to the common electrode
6 1s applied to the first capacitive electrode 17 and the second
capacitive electrode 18a, and the second voltage V2 different
from the first voltage V1 is applied to the third capacitive
electrode 185. Thus, the voltage-transmittance characteristic
of the second region 305 can be changed by controlling the
value of the second voltage V2 applied to the third capacitive
electrode 184.

[0153] The voltage-transmittance characteristic of the sec-
ond region 304 is a characteristic shifted toward a high volt-
age side as compared with the voltage-transmittance charac-
teristic of the first region 30a, as shown in FIG. 16. The
amount of this shift corresponds to the difference between the
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first voltage V1 applied to the second capacitive electrode 18a
and the second voltage V2 applied to the third capacitive
electrode 184.

[0154] Inthis embodiment, the shift amount of the voltage-
transmittance characteristic of the second region 305 with
respect to the voltage-transmittance characteristic of the first
region 30a decreases with the decrease of the difference
between the first voltage V1 and the second voltage V2, and
increases with the increase of the difference between the first
voltage V1 and the second voltage V2.

[0155] Thus, in the liquid crystal display apparatus
described above, the voltage-transmittance characteristic of
the second region 305 can be changed, so that the viewing
angle characteristic of the second region 306 can be freely
adjusted. Therefore, the viewing angle resulting from the
synergy of the viewing angle characteristic of the first region
30a and the viewing angle characteristic of the second region
3054 is fine-tuned to a predetermined value, and the variation
of the viewing angle among display apparatuses can be cor-
rected. The correction of the variation of the viewing angle
can be easily made simply by controlling the second voltage
V2 applied to the third capacitive electrode 184.

[0156] Furthermore, in the liquid crystal display apparatus
described above, the first capacitive electrode 17 is in a rect-
angular frame shape that overlaps all the sides ofthe first pixel
electrode 5a, so that the capacity value of the first compen-
sating capacity Cs1 can be sufficiently high.

[0157] Stll further, in the liquid crystal display apparatus
described above, of the second capacitive electrode 18a and
the third capacitive electrode 185, the third capacitive elec-
trode 185 is formed to extend in a direction along predeter-
mined one side of the second pixel electrode 55 and overlap
this predetermined side, and the second capacitive electrode
18a is formed to overlap the other sides of the second pixel
electrode 56 except for the above-mentioned predetermined
side at a distance from the third capacitive electrode 18b. As
aresult, the capacity value of the second compensating capac-
ity Cs2 can be higher than the capacity value of the third
compensating capacity Cs3. Therefore, even if the value of
the second voltage V2 applied to the third capacitive electrode
185 slightly varies, the voltage-transmittance characteristic
does not vary for no reason in the liquid crystal layer 2 of the
second region 304. Consequently, the voltage-transmittance
characteristic can be more finely tuned. Moreover, the volt-
age-transmittance characteristic in the liquid crystal layer 2 of
the second region 305 can be prevented from varying due to
the application of a noise voltage to the third capacitive elec-
trode 185.

[0158] Still further, in the embodiment described above, the
common signal Vcom applied to the common electrode 6 and
the first voltage V1 (Vcom=V1) applied to the first capacitive
electrode 17 are rectangular-wave alternating voltages the
levels of which are inverted in predetermined periods, for
example, rectangular-wave alternating voltages the levels of
which are inverted in each of the selecting periods t1, 2,13, .
.. tn for the pixel rows in one frame. Thus, a constant-value
effective voltage corresponding to the first retention voltage
Val can be applied to the liquid crystal in the first region 30a
of each of the pixels during a period from the end of writing
in the setting period t1 for the first row to the end of one frame.
[0159] Still further, in the embodiment described above, the
first voltage (rectangular-wave alternating voltage) V1 equal
to the voltage applied to the common electrode 6 and the first
capacitive electrode 17 is applied to the second capacitive
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electrode 184, and the second voltage V2 comprising a con-
stant-level direct-current voltage, for example, at a value
between the high-level value V1, and the low-level value V1,
that constitute the first voltage V1 is applied to the third
capacitive electrode 185. Thus, the voltage applied across the
second pixel electrode 56 and the common electrode 6 is
alternately changed to the second retention voltage Va2 and
the voltage Va3 lower than the second retention voltage Va2,
as shown in FIG. 15. Accordingly, an effective voltage having
a value equal to the average of the two voltages Va2 and Va3
can be alternately applied to the liquid crystal in the second
region 305 of each of the pixels 30 during a period from the
end of writing in the selecting period t1 for the first row to the
end of one frame.

[0160] Moreover, this liquid crystal display apparatus com-
prises the auxiliary electrode 19. In the region between the
first pixel electrode Sa of the first pixel 30 and the second
electrode 55 of the second pixel 30 of the pixels 30, 30
adjacent in a direction intersecting with the extending direc-
tion of the scan signal line 7, the auxiliary electrode 19 is
disposed to face the common electrode 6 and to extend in a
direction along the neighboring sides of the first pixel elec-
trode 5a and the second pixel electrode 5b. As a result, a
voltage can be applied across the auxiliary electrode 19 and
the common electrode 6.

[0161] Consequently, the liquid crystal display apparatus
according to the embodiment described above allows abnor-
mal display caused when a weight is applied to the display
surface to be eliminated substantially simultaneously with the
removal of the weight, thereby constantly enabling high-
quality display.

[0162] FIG. 19 to FIG. 21 are schematic diagrams showing
the alignment condition of liquid crystal molecules 2a in a
liquid crystal display apparatus according to a second com-
parative example which is not provided with the auxiliary
electrode 19. FIG. 22 is a schematic diagram showing the
alignment condition of the liquid crystal molecules 24 in the
liquid crystal display apparatus according to the embodiment
described above. Each of the diagrams shows the alignment
condition of the liquid crystal molecules 2a in the part in
which two pixels 30, 30 adjoin each other in a direction
intersecting with the extending direction of the scan signal
line 7.

[0163] Theliquid crystal display apparatus according to the
second comparative example is not provided with the auxil-
iary electrode 19, but in other respects, has the same configu-
ration as the liquid crystal display apparatus according to the
embodiment described above. In addition, the liquid crystal
display apparatus according to the embodiment described
above and the liquid crystal display apparatus according to
the second comparative example are TN liquid crystal display
apparatuses. FIG. 19 to FIG. 21 and FIG. 22 show the align-
ment conditions of the liquid crystal molecules 2a in a non-
twist homogeneous alignment type in which the first align-
ment film 23 and the second alignment film 24 are rubbed in
the parallel and opposite directions so that the tilt directions of
the liquid crystal molecules 2a can be easily recognized.
[0164] As the liquid crystal display apparatus according to
the second comparative example is not provided with the
auxiliary electrode 19, there is always no electric field
between the common electrode 6 and the region which is
located between the first pixel electrode 5a of the first pixel 30
and the second pixel electrode 55 of the second pixel 30
adjacent to each other.
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[0165] Whenavoltageis applied across the first and second
pixel electrodes 5a and 56 and the common electrode 6,
driving electric fields are generated between the first pixel
electrode 5a and the common electrode 6 and between the
second pixel electrode 5b and the common electrode 6. In
response to the driving electric fields, the liquid crystal mol-
ecules 2a are aligned to stand on the surfaces of the substrates
3and 4.

[0166] The driving electric fields are electric fields which
are distorted diagonally to the normal to the substrates 3 and
4 in the vicinity of the side of the first pixel electrode 5a and
in the vicinity of the side of the second pixel electrode 55 as
aresult of a lateral electric field generated between the edges
of the adjacent pixel electrodes Sa and 55. That is, the driving
electric field generated between the first pixel electrode 5a
and the common electrode 6 is an electric field having a
potential distribution shown by isoelectric lines E1 in FIG.
19. The driving electric field generated between the second
pixel electrode 5b and the common electrode 6 is an electric
field having a potential distribution shown by isoelectric lines
E2 in FIG. 19.

[0167] Thus, in the vicinity of the side of the pixel electrode
located on the upstream side of the rubbing direction 23r of
the first alignment film 23 and on the downstream side of the
rubbing direction 24~ of the second alignment film 24 of the
neighboring sides of the first pixel electrode 5a and the sec-
ond pixel electrode 55, the liquid crystal molecules 2a stand
to be tilted in a direction opposite to the pretilt direction
determined by the rubbing directions 23 and 247 of the first
alignment film 23 and the second alignment film 24. Discli-
nation is caused in this part.

[0168] For example, when the rubbing directions 23~ and
24r of the first alignment film 23 and the second alignment
film 24 are as shown in FIG. 19, the liquid crystal molecules
2a present in the vicinity of the left side of the second pixel
electrode 5b located in the right side of the diagram stand to
be tilted in a direction opposite to the pretilt direction and
cause disclination. When the rubbing directions 237 and 24
ofthe first alignment film 23 and the second alignment film 24
are opposite to the directions shown in FIG. 19, the liquid
crystal molecules 2a present in the vicinity of the right side of
the first pixel electrode 5a located in the left side of the
diagram stand to be tilted in a direction opposite to the pretilt
direction and cause disclination.

[0169] The boundary between the region where the liquid
crystal molecules 2a are tilted forward in the pretilt direction
and the region where the liquid crystal molecules 2a are tilted
opposite to the pretilt direction is called a disclination line.
This disclination line DL is mostly generated at a position
hidden by the light-shielding film 22 provided in the second
substrate 4. Therefore, the generation of the disclination is
invisible ram the outside.

[0170] However, if a weight partly applied to the display
surface of liquid crystal display apparatus by, for example,
fingertip pressing and the second substrate 4 is bent and
deformed by the weight W as shown in FIG. 20, the part
where the disclination is caused is pressed and expanded so
that the disclination line DL is brought into the opening of the
right pixel 30 and causes abnormal display.

[0171] In the liquid crystal display apparatus according to
the second comparative example, the alignment condition of
liquid crystal molecules 2a is not immediately restored to the
condition shown in FIG. 19 even if the weight W applied to
the display surface is removed and the second substrate 4 is
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restored to the flat state shown in FIG. 21. Thus, the abnormal
display caused by the disclination is visible for a certain
period of time.

[0172] Theliquid crystal display apparatus according to the
embodiment described above is provided with the auxiliary
electrode 19 in contrast with the liquid crystal display appa-
ratus according to the second comparative example. Thus, an
auxiliary voltage is applied to the auxiliary electrode 19 to
generate an electric field between the auxiliary electrode 19
and the common electrode 6, so that the liquid crystal mol-
ecules 2a in the part corresponding to the region between the
first pixel electrode 5a of the pixel 30 and the second pixel
electrode 55 of the second pixel 30 adjacent to each other can
be aligned to stand on the surfaces of the substrate 3 and

[0173] The electric field generated between the auxiliary
electrode 19 and the common electrode 6 is preferably stron-
ger than the driving electric fields generated between the first
pixel electrode 54 and the common electrode 6 and between
the second pixel electrode 55 and the common electrode 6.
That is, the potential difference between the auxiliary elec-
trode 19 and the common electrode 6 is preferably set to be
greater than the potential difference between the first pixel
electrode 5a and the common electrode 6 and greater than the
potential difference between the second pixel electrode 556
and the common electrode 6. Such a condition is preferably
maintained regardless of whether a gradation voltage written
into the first pixel electrode 5a and the second pixel electrode
5b.

[0174] Thus, in the liquid crystal display apparatus accord-
ing to the embodiment described above, an auxiliary voltage
higher than a voltage corresponding to the gradation data
whereby the voltage applied to the liquid crystal layer 2 is
maximized is applied to the auxiliary electrode 19 by the
driving unit 31.

[0175] As such an auxiliary voltage, the gate off voltage
which switches off the first and second thin film transistors 9a
and 95 or the gate on voltage which switches on the first and
second thin film transistors 9a and 95 can be used among the
scan signals applied to the scan signal line 7.

[0176] Forexample, when the gate off voltage is used as the
auxiliary voltage, the output terminal of the scan signal power
source 38 corresponding to the gate off voltage Vg, is con-
nected to the auxiliary voltage input terminal 29¢ formed in
the driver mounting portion 3a of the liquid crystal display
device 1. Under the control of the control unit 37, the gate off
voltage Vg, is continuously output to the auxiliary voltage
input terminal 29¢ from the scan signal power source 38 while
the liquid crystal display device 1 is being driven.

[0177] The gate off voltage Vg, is a voltage which has a
negative polarity with respect to the central potential of the
amplitude of the common signal Vcom (=V1) applied to the
common electrode 6, and the potential difference between the
gate off voltage Vg, and the central potential is 10to 15V. The
amplitude of the common signal Vcom (the difference
between the high-level value V1, and the low-level value
V1,) is about 5 V=1 V. Therefore, the potential difference
betweenthe gate off voltage Vg; and the high-level value V1,,
as well as the low-level value V1, of the common signal
Veom is 7 V or more. Thus, the gate off voltage Vg, is
preferable as a voltage for applying, to the auxiliary electrode
19, the auxiliary voltage higher than a voltage corresponding
to the gradation data whereby the voltage applied to the liquid
crystal layer 2 is maximized.
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[0178] The gate on voltage Vg, is a voltage which has a
positive polarity with respect to the central potential of the
amplitude of the common signal Vcom (=V1) applied to the
common electrode 6, and the potential difference between the
gate off voltage Vg,, and the central potential is 10 to 15 V.
The amplitude of the common signal Veom (the difference
between the high-level value V1, and the low-level value
V1,) is about 5 V1 V. Therefore, the potential difference
between the gate on voltage Vg, and the high-level value V1,,
as well as the low-level value V1, ofthe common signal Vcom
is 7V ormore. Thus, the gate on voltage Vi, is also preferable
as a voltage for applying, to the auxiliary electrode 19, the
auxiliary voltage higher than a voltage corresponding to the
gradation data whereby the voltage applied to the liquid crys-
tal layer 2 is maximized.

[0179] Here, the behavior of the disclination caused in the
liquid crystal display apparatus according to the embodiment
described above having the auxiliary electrode 19 is
described.

[0180] In the liquid crystal display apparatus according to
the embodiment described above as well, a driving electric
field rated between the first electrode 5a rye common elec-
trode 6 is an electirc field having a potential distribution
shown isoelectric lines E1 in FIG. 22. A driving electric field
generated between the second pixel electrode 55 and the
common electrode 6 is an electric field having a potential
distribution shown by isoelectric lines E2 in FIG. 22.

[0181] Thus, in the vicinity of the side of the pixel electrode
located on the upstream side of the rubbing direction 23r of
the first alignment film 23 and on the downstream side of the
rubbing direction 24r of the second alignment film 24 (in the
vicinity of the left side of the second pixel electrode 56
located in the right side in FI1G. 22) of the neighboring sides of
the first pixel electrode 5a and the second pixel electrode 56,
the liquid crystal molecules 2a stand to be tilted in a direction
opposite to the pretilt direction determined by the rubbing
directions 23» and 247 of the first alignment film 23 and the
second alignment film 24. Disclination is caused in this part.
[0182] Ifaweight W is partly applied to the display surface
of the liquid crystal display apparatus, the part where the
disclination is caused is pressed and expanded so that the
disclination line DL is brought into the opening of the right
pixel 30 and causes abnormal display.

[0183] However, the liquid crystal display apparatus
according to the embodiment described above, a strong elec-
tric field Ea is always generated between the common elec-
trode 6 and the auxiliary electrode 19 which is located in the
region between the first pixel electrode Sa of the first pixel 30
and the second pixel electrode 55 of the second pixel 30
adjacent to each other. Thus, if the weight W applied to the
display surface is removed, the liquid crystal molecules 2a in
the region between the first pixel electrode 5a and the second
pixel electrode 56 are immediately aligned to stand by the
electric field Ea. Accordingly, the alignment condition of
liquid crystal molecules 2a is restored to the condition shown
in FIG. 22.

[0184] Consequently, according to the liquid crystal dis-
play apparatus of the embodiment described above, abnormal
display caused when a weight is applied to the display surface
can be eliminated substantially simultaneously with the
removal of the weight, thereby constantly enabling high-
quality display.

[0185] In addition, the alignment conditions of the liquid
crystal molecules 2a in the nontwist homogeneous alignment
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type are shown in FIG. 19 to FIG. 21 and FIG. 22. However,
in the TN liquid crystal display apparatus in which the first
alignment film 23 and the second alignment film 24 are
rubbed in directions perpendicular to each other at an angle of
45° with the lateral axis of the screen area 1q, disclination is
caused in the vicinity of the side of the second pixel electrode
5b of the neighboring sides of the first pixel electrode 5a of the
first pixel 30 and the second pixel electrode 55 of the second
pixel 30 that are adjacent to each other when the rubbing
directions 23» and 247 of the first alignment film 23 and the
second alignment film 24 are as shown in FIG. 5 and FIG. 10.
When the rubbing directions 237 and 247 of the first alignment
film. 23 and the second alignment film 24 are opposite to the
directions shown in FIG. 5 and FIG. 10, disclination is caused
in the vicinity of the side of the first pixel electrode 5a.
[0186] However, in the liquid crystal display apparatus
according to the embodiment described above, the auxiliary
electrode 19 is located in the region between the first pixel
electrode Sa of the first pixel 30 and the second pixel electrode
56 of the second pixel 30 adjacent to each other. Therefore,
even if the disclination is caused in the vicinity of the side of
the second pixel electrode 54 or in the vicinity of the side of
the first pixel electrode 5a, abnormal display caused when a
weight is applied to the display surface can be eliminated
substantially simultaneously with the removal of the weight.
[0187] Furthermore, in the embodiment described above,
the gate off voltage or the gate on voltage is applied the
auxiliary electrode 19 as the auxiliary voltage. Therefore,
there is no need to newly generate the auxiliary voltage hav-
ing a different value from other voltages. As a result, the
driving unit 31 can be simpler as shown in FIG. 1.

[0188] Moreover, in the embodiment described above, the
auxiliary electrode 19 is in a linear shape smaller in width
than the distance between the first pixel electrode 5a of the
first pixel 30 and the second pixel electrode 55 of the second
pixel 30 adjacent to each other. The auxiliary electrode 19 is
disposed so that the distance between the auxiliary electrode
19 and the first pixel electrode 5a is equal to the distance
between the auxiliary electrode 19 and the second pixel elec-
trode 5b. Thus, the capacity generated between the auxiliary
electrode 19 and the first pixel electrode Sa is equal to the
capacity generated between the auxiliary electrode 19 and the
second pixel electrode 5&.

[0189] Thus, even if capacities are generated between the
auxiliary electrode 19 and the first pixel electrode 5a and
between the auxiliary electrode 19 and the second pixel elec-
trode 54, these capacities do not affect the advantage of a
wider viewing angle permitted by the provision of the first
compensating capacity Cs1 in the first pixel electrode 5a and
the provision of the second compensating capacity Cs2 and
the third compensating capacity Cs3 in the second pixel elec-
trode 56.

[0190] Meanwhile, when attention is focused on the two
pixels 30, 30 adjacent in a direction along the data signal line
8, the liquid crystal display apparatus according to the
embodiment described above can be expressed, for example,
as follows:

[0191] A liquid crystal display apparatus comprises: an
auxiliary electrode 19 located between adjacent two scan
signal lines 7, 7; a first thin film transistor 9a¢ with a gate
electrode 10 connected to one of the two scan signal lines 7,
7, a second thin film transistor 95 with a gate electrode 10
connected to the other of the two scan signal lines 7, 7; a first
pixel electrode 5a connected to one of a source electrode 15
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and a drain electrode 16 of the first thin film transistor 9a; a
second pixel electrode 55 connected to one of a source elec-
trode 15 and a drain electrode 16 of the second thin film
transistor 9b; a data signal line 8 that is connected to the other
of the source electrode 15 and the drain electrode 16 of the
first thin film transistor 9a and that is connected to the other of
the source electrode 15 and the drain electrode 16 of the
second thin film transistor 94; and a common electrode 6
disposed to face the first pixel electrode 5a and the second
pixel electrode 55 through a liquid crystal layer 2. The first
pixel electrode 5a and the second pixel electrode 56 are
adjacently located along trio data signal line 8. The auxiliary
electrode 19 is set so that a potential difference between the
auxiliary electrode 19 and the common electrode 6 is greater
than a potential difference between the first pixel electrode 5a
and the common electrode 6 and greater than a potential
difference between the second pixel electrode 556 and the
common electrode 6.

[0192] Theliquid crystal display apparatus according to the
embodiment described above can also be expressed, for
example, as follows:

[0193] A liquid crystal display apparatus comprises: an
auxiliary electrode 19 located between adjacent two scan
signal lines 7, 7; a first thin film transistor 9a¢ with a gate
electrode 10 connected to one of the two scan signal lines 7,
7; a second thin film transistor 95 with a gate electrode 10
connected to the other of the two scan signal lines 7, 7; a first
pixel electrode 5a connected to one of a source electrode 15
and a drain electrode 16 of the first thin film transistor 9a; a
second pixel electrode 56 connected to one source electrode
15 and a drain electrode 16 of the second thin film transistor
9b; and a data signal line 8 that is connected to the other of the
source electrode 15 and the drain electrode 16 of the first thin
film transistor 9a and that is connected to the other of the
source electrode 15 and the drain electrode 16 of the second
film transistor 95. The first pixel electrode 5a and the second
pixel electrode 55 are adjacently located along the data signal
line 8. The auxiliary electrode 19 is located between the first
pixel electrode 5a and the second pixel electrode 55, and is set
to avoltage equal to a gate on voltage Vg, or agate off voltage
Vg, supplied to the scan signal line 7.

[0194] Theliquid crystal display apparatus according to the
embodiment described above can also be expressed, for
example, as follows:

[0195] A liquid crystal display apparatus comprises: a first
pixel 30 and a second pixel 30 adjacently located along a data
signal line 8; and an auxiliary electrode 19 located between
the first pixel 30 and the second pixel 30. The first pixel 30
comprises two pixel electrodes Sa and 5b connected to a first
scan signal line 7 through different thin film transistors 9a and
9b, and the two pixel electrodes 5a and 556 in the first pixel 30
are disposed so that the first scan signal line 7 intervenes
therebetween. The second pixel 30 comprises two pixel elec-
trodes 5a and 5b connected to a second scan signal line 7
through different thin film transistors 9a and 94, and the two
pixel electrodes 5¢ and 54 in the second pixel 30 are disposed
so that the second scan signal line 7 intervenes therebetween.
The auxiliary electrode 19 is provided to extend parallel to the
first scan signal line 7 and the second scan signal line 7.
Moreoveer, the auxiliary electrode 19 is set to a voltage equal
to a gate on voltage Vg, or a gate off voltage Vg, supplied to
the scan signal line 7.
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[0196] Theliquid crystal display apparatus according to the
embodiment described above can also be expressed, for
example, as follows:

[0197] Aliquid crystal display apparatus comprises: a first
pixel 30 and a second pixel 30 adjacently located along a data
signal line 8; and an auxiliary electrode 19 located between
the first pixel 30 and the second pixel 30. The first pixel 30
comprises two pixel electrodes 5a and 5b connected to a first
scan signal line 7 through different thin film transistors 9a and
9b, and the two pixel electrodes 5a and 55 in the first pixel 30
are disposed so that the first scan signal line 7 intervenes
therebetween. The second pixel 30 comprises two pixel elec-
trodes 3a and 5b connected to a second scan signal line 7
through different thin film transistors 9a and 94, and the two
pixel electrodes 5¢ and 54 in the second pixel 30 are disposed
so that the second scan signal line 7 intervenes therebetween.
The auxiliary electrode 19 is provided to extend parallel to the
first scan signal line 7 and the second scan signal line 7.
Moreover, the auxiliary electrode 19 is set that a potential
difference between the auxiliary electrode 19 and a common
electrode 6 is greater than a potential difference between the
two pixel electrodes 5a and 5b in the first pixel 30 and the
common electrode 6 and greater than a potential difference
between the two pixel electrodes 5@ and 55 in the second pixel
30 and the common electrode 6.

[0198] Furthermore, the embodiment described above pro-
vides a structure having a wide viewing angle, and allows
abnormal display resulting from disclination caused when a
weight is applied to the display surface to be eliminated
substantially simultaneously with the removal of the weight.

Second Embodiment

[0199] In aliquid crystal display apparatus according to a
second embodiment shown in FIG. 23, a second capacitive
electrode 18q is in a linear shape that overlaps one of two
lateral sides of a second pixel electrode 56 (a lateral side
adjacent to a second scan signal line 7 in FIG. 23). A third
capacitive electrode 185 is formed, at a distance from the
second capacitive electrode 184, to be in a three-way frame
shape that overlaps the other sides of the second pixel elec-
trode 5b (a lateral side opposite to the side adjacent to the
second scan signal line 7 and two longitudinal sides in FIG.
23). In other respects, the configuration is the same as that in
the first embodiment.

[0200] The liquid al display apparatus according to the
second embodiment allows the capacity value of athird com-
pensating capacity Cs3 to be higher than the capacity value of
asecond compensating capacity Cs2. Thus, the voltage-trans-
mittance characteristic in a liquid crystal layer 2 of a second
region 305 can be greatly varied simply by slightly varying
the voltage of the third capacitive electrode 185. Therefore, a
viewing angle can be adjusted to a great degree. This is
particularly advantageous when there is a great variation of
the thickness of liquid crystal layers 2 among manufactured
liquid crystal display apparatuses.

[0201] The second embodiment also allows a viewing
angle variation to be easily corrected, and allows abnormal
display caused when a weight is applied to a display surface
to be eliminated substantially simultaneously with the
removal of the weight, thereby constantly enabling high-
quality display.

[0202] Moreover, in the second embodiment as well, a aux-
iliary electrode 19 is provided in a region between a first pixel
electrode 5a of a first pixel 30 and a second pixel electrode 5b
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of a second pixel 30 of pixels 30, 30 adjacent in a direction
that intersects with the extending direction of the scan signal
line 7. The auxiliary electrode 19 is disposed to face a com-
mon electrode 6 and to extend in a direction along the neigh-
boring sides of a first pixel electrode 54 and a second pixel
electrode 5b. Consequently, as in the first embodiment,
abnormal display caused when a weight is applied to the
display surface can be eliminated substantially simulta-
neously with the removal of the weight by applying an aux-
iliary voltage to the auxiliary electrode 19, thereby constantly
enabling high-quality display.

Third Embodiment

[0203] A third embodiment of this invention is described
next with reference to FIG. 24 to FIG. 26. In the third embodi-
ment, components equivalent to those in the first embodiment
are provided with the same reference marks and are not
described.

[0204] Inthe third embodiment, a first TFT 9a and a second
TFT 9b are formed by the same stacked films as those in the
first embodiment. Each of scan signal lines 7 is formed on a
first substrate 3, and covered by gate insulating films 11 of the
first TFT 9a and the second TFT 9. Each of data signal lines
81s formed on the gate insulating film 11. In the third embodi-
ment as well, each of data signal lines 8 is formed on a
foundationlayer comptising a semiconductorthin film 12 and
acontact layer 14 among stacked films that constitute the first
TFT 9a and the second TFT 95.

[0205] On the other hand, first, second and third capacitive
electrodes 17, 184, and 185 are in the same shapes (the same
shapes in FIG. 5) as those in the first embodiment and formed
on a transparent, first coating insulating film 20a which is
provided on the gate insulating film 11 to cover the TFTs 9a
and 95 and each of data signal lines 8.

[0206] Furthermore, a first pixel electrode 5a and a second
pixel electrode 55 are formed on a second coating insulating
film 205 to be connected to a drain electrode 16 of the first
TFT 9a and a drain electrode 16 of the second. TFT 95
through first and second contact holes 201 and 202 provided
in the first coating insulating film 20a and the second coating
insulating film 204. The second coating insulating film 205 is
provided on the first coating insulating film 20a to cover the
capacitive electrodes 17, 184, and 185.

[0207] That is, in the third embodiment, a first dielectric
layer between the first pixel electrode 5a and a first capacitive
electrode 17, a second dielectric layer between the second
pixel electrode 55 and the second capacitive electrode 18a,
and a third dielectric layer between the second pixel electrode
5b and the third capacitive electrode 185 comprise the second
coating insulating film 204, respectively.

[0208] In the third embodiment, the parts of the capacitive
electrodes 17, 18a, and 185 located in the vicinity of the
contact holes are formed to be sufficiently apart from the
contact holes 201 and 202 so that no short circuit may be
caused between the first and second pixel electrodes 5a and
5b and the capacitive electrodes 17, 18a, and 185 in parts
where the pixel electrodes 5a and 55 are put in the contact
holes 201 and 202 (parts where the first and second TFTs 9a
and 95 are connected to the drain electrode 16).

[0209] Furthermore, an auxiliary electrode 19 is provided
on the first coating insulating film 20« in a region between the
first pixel electrode 5a of a first pixel 30 and the second pixel
electrode 5b of a second pixel 30 of pixels 30, 30 adjacent in
a direction that intersects with the extending direction of the
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scan signal line 7. The auxiliary electrode 19 is formed to face
a common electrode 6 and to extend in a direction along the
neighboring sides of the first pixel electrode 5a and the sec-
ond pixel electrode.

[0210] As in the first and second embodiments described
above, the auxiliary electrode 19 1s in a linear shape smaller in
width than the distance between the first pixel electrode 5a of
the first pixel 30 and the second pixel electrode 55 of the
second pixel 30 adjacent to each other. The auxiliary elec-
trode 19 is disposed so that the distance between the auxiliary
electrode 19 and the first pixel electrode 5a is equal to the
distance between the auxiliary electrode 19 and the second
pixel electrode 55. Moreover, the auxiliary electrodes 19 are
connected together by seamlessly forming the ends of to
neighboring auxiliary electrodes 19, 19 in each row.

[0211] Intheliquid display apparatus according to the third
embodiment as well, a first voltage V1 equal to the voltage
applied the common electrode 6 is applied to the first capaci-
tive electrode 17 and the second capacitive electrode 18a, and
a second voltage V2 different from the first voltage V1 is
applied to the third capacitive electrode 185. Thus, as in the
first embodiment, a viewing angle variation can be easily
corrected, and abnormal display caused when a weight is
applied to a display surface can be eliminated substantially
simultaneously with the removal of the weight, thereby con-
stantly enabling high-quality display.

[0212] Furthermore, the auxiliary electrode 19 is provided
in the third embodiment as well. Consequently as in the first
embodiment, abnormal display caused when a weight is
applied to the display surface can be eliminated substantially
simultaneously with the removal of the weight by applying an
auxiliary voltage to the auxiliary electrode 19, thereby con-
stantly enabling high-quality display.

Fourth Embodiment

[0213] Ina fourth embodiment shown in FIG. 27, the aux-
iliary electrode 19 in the liquid crystal display apparatus
according to the third embodiment is shaped to have a width
extending all over the distance between a first pixel electrode
Sa of a first pixel 30 and a second pixel electrode 56 of a
second pixel 30 of pixels 30, 30 adjacent in a direction that
intersects with the extending direct 1 of the scan signal line 7.
In other respects, the configuration is the same as that in the
third embodiment.

[0214] Inthe fourth embodiment, the auxiliary electrode 19
is shaped to have such a width that both edges thereof slightly
overlap the first pixel electrode 5a and the second pixel elec-
trode 54, respectively. The width overlapping the first pixel
electrode 5a and the width overlapping the second pixel elec-
trode 55 are located to be equal.

[0215] Moreover, in the fourth embodiment, a first capaci-
tive electrode 17, and a third capacitive electrode 184 adja-
cent to the auxiliary electrode 19 of the second and third
capacitive electrodes 18« and 185 are shaped so that their
sides adjacent to the auxiliary electrode 19 are located
slightly deeper into the pixel electrodes 5a and 55 than the
outer edges of the first pixel electrode 5a and the second pixel
electrode 5b. The auxiliary electrode 19 is located at a dis-
tance between the first capacitive electrode 17 and the third
capacitive electrode 18b.

[0216] In the liquid crystal display apparatus according to
the fourth embodiment as well, a first voltage V1 equal to the
voltage applied to a common electrode 6 is applied to the first
capacitive electrode 17 and the second capacitive electrode
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184, and a second voltage V2 different from the first voltage
V1is applied to the third capacitive electrode 185. Thus, as in
the first embodiment, a viewing angle variation can be easily
corrected, and abnormal display caused when a weight is
applied to a display surface can be eliminated substantially
simultaneously with the removal of the weight, thereby con-
stantly enabling high-quality display.

[0217] Furthermore, the auxiliary electrode 19 is provided
in the fourth embodiment as well. Consequently, as in the first
embodiment, abnormal display caused when a weight is
applied to the display surface can be eliminated substantially
simultaneously with the removal of the weight by applying an
auxiliary voltage to the auxiliary electrode 19, thereby con-
stantly enabling high-quality display.

[0218] Moreover, in the fourth embodiment, the auxiliary
electrode 19 is disposed so that the width overlapping the first
pixel electrode 5a is equal to the width overlapping the sec-
ond pixel electrode 5. Thus, the capacity generated between
the auxiliary electrode 19 and the first pixel electrode 5a is
equal to the capacity generated between the auxiliary elec-
trode 19 and the second pixel electrode 5. Therefore, even if
capacities are generated between the auxiliary electrode 19
and the first pixel electrode 5a and between the auxiliary
electrode 19 and the second pixel electrode 55, these capaci-
ties not affect the advantage of a wider viewing angle permit-
ted by the provision of a first compensating capacity Csl in
the first pixel electrode 5a and the provision of a second
compensating capacity Cs2 and a third compensating capac-
ity Cs3 in the second pixel electrode 54.

Other Embodiments

[0219] In the embodiments described above, the second
voltage V2 comprising a constant-level direct-current voltage
1s applied to the third capacitive electrode 185. However, the
second voltage applied to the third capacitive electrode 185
may be any other voltage as long as such a voltage is different
in value from the first voltage (the voltage equalto the voltage
applied to the common electrode 6) V1 applied to the first
capacitive electrode 17 and the second capacitive electrode
18a.

[0220] In this case, the second voltage may be a rectangu-
lar-wave alternating voltage the level of which is inverted at
the same periods as the first voltage V1 and the amplitude of
which is lower than the amplitude of the first voltage V1. The
second voltage V2 may be a rectangular-wave alternating
voltage in phase with the first voltage V1 or a rectangular-
wave alternating voltage having a phase opposite to that of the
first voltage V1.

[0221] Furthermore, in the embodiments described above,
the direct-current voltage having a value that switches off the
firstand second thin film transistors 9a and 95 is applied to the
auxiliary electrode 19 as an auxiliary voltage among the scan
signals applied to the scan signal line 7. However, the auxil-
iary voltage may be any other voltage as long as the potential
difference between such a voltage and the common electrode
6 is greater than a maximum value of the voltage applied
across the first pixel electrode Sa as well as the second pixel
electrode 56 and the common electrode 6. In addition, the
auxiliary voltage is preferably such a voltage that the poten-
tial difference between this voltage and the common elec-
trode 6 is equal to or more than a voltage value that aligns the
liquid crystal molecules 2a to stand at a maximum tilt angle.
[0222] In this case, the auxiliary voltage is not exclusively
the direct-current voltage. For example, the auxiliary voltage
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may be a rectangular-wave alternating voltage the level of
which is inverted at the same periods as the common signal
Vcom applied to the common electrode 6 (the same voltage as
the first voltage V1 applied to the first and second capacitive
electrodes 17 and 18a) and the amplitude of which is higher
than the amplitude of the first voltage V1.

[0223] Furthermore, in the embodiments described above,
the first, second and third capacitive electrodes 17, 18a, and
185 and the auxiliary electrode 19 are formed on the same
surface (on the first substrate 3 or en the first coating insulat-
ing film 20a). However, the capacitive electrodes 17, 184, and
185 and the auxiliary electrode 19 may be formed on different
surfaces. That is, for example, in the third and fourth embodi-
ments, the capacitive electrodes 17, 18a, and 185 may be
formed on the first substrate 3, and the auxiliary electrode 19
may be formed on the first coating insulating film 20a. Alter-
natively, the auxiliary electrode 19 may be formed on the first
substrate 3, and the first, second and third capacitive elec-
trodes 17, 18a, and 185 may be formed on the first coating
insulating film 20a.

[0224] Still further, the liquid crystal display device 1 is not
exclusively the TN liquid crystal display device, and may be,
for example, an STN liquid crystal display device in which
liquid crystal molecules are aligned at a twist angle ranging
between 180° and 270°, or a nontwist homogeneous align-
ment type liquid crystal display device.

[0225] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the inven-
tion in its broader aspects is not limited to the specific details
and representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What is claimed is:

1. A liquid crystal display apparatus comprising:

an auxiliary electrode located between a first scan signal
line and a second scan signal line that are adjacent to
each other;

a first thin film transistor with a gate electrode connected to
the first scan signal line;

a second thin film transistor with a gate electrode con-
nected to the second scan signal line;

a first pixel electrode connected to one ofa source electrode
and a drain electrode of the first thin film transistor;

a second pixel electrode connected to one of a source
electrode and a drain electrode of the second thin film
transistor;

adatasignal line that is connected to the other of the source
electrode and the drain electrode of the first thin film
transistor and that is connected to the other of the source
electrode and the drain electrode of the second thin film
transistor; and

a common electrode disposed to face the first pixel elec-
trode and the second pixel electrode through a liquid
crystal layer,

the first pixel electrode and the second pixel electrode
being adjacently located along the data signal line,

the auxiliary electrode being set so that a potential differ-
ence eon the auxiliary electorde the common electrode is
greater than a potential difference between the first pixel
electrode and the common electrode and greater than a
potential difference between the second pixel electrode
and the common electrode.
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2. The liquid crystal display apparatus according to claim
1, further comprising:

a first capacitive electrode disposed to overlap the first
pixel electrode;

a second capacitive electrode disposed to overlap the sec-
ond pixel electrode; and

a third capacitive electrode disposed to overlap the second
pixel electrode at a different position from the second
capacitive electrode,

the first capacitive electrode and the second capacitive
electrode being set at a voltage equal to that of the
common electrode, and

the third capacitive electrode being set ata voltage different
from that of the common electrode.

3. The liquid crystal display apparatus according to claim

1, wherein a pixel corresponding to the first pixel electrode
comprises another pixel electrode that is disposed so that the
first scan signal line intervenes between this pixel electrode
and the first pixel electrode, and

a pixel corresponding to the second pixel electrode com-
prises another pixel electrode that is disposed so that the
second scan signal line intervenes between this pixel
electrode and the second pixel electrode.

4. The liquid crystal display apparatus according to claim

1, further comprising an alignment film located over the first
pixel electrode and the second pixel electrode,

the alignment film being subjected to an aligning treatment
to pretilt liquid crystal molecules in the liquid crystal
layer.

5. A liquid crystal display apparatus comprising:

an auxiliary electrode located between a first scan signal
line and a second scan signal line that are adjacent to
each other;

a first thin film transistor with a gate electrode connected to
the first scan signal line;

a second thin film fransistor with a gate electrode con-
nected to the second scan signal line;

afirst pixel electrode connected to one of a source electrode
and a drain electrode of the first thin film transistor;

a second pixel electrode connected to one of a source
electrode and a drain electrode of the second thin film
transistor; and

adata signal line that is connected to the other of the source
electrode and the drain electrode of the first thio film
transit and that is connected to the other of the source
electrode and the drain electrode of the second thin film
transistor,

the first pixel electrode and the second pixel electrode
being adjacently located along the data signal line, and

the auxiliary electrode being located between the first pixel
electrode and the second pixel electrode, and being set to
a voltage equal to a gate on voltage or a gate off voltage
supplied to the scan signal line.

6. The liquid crystal display apparatus according to claim

5, further comprising a common electrode disposed to face
the first pixel electrode and the second pixel electrode through
a liquid crystal layer.

7. The liquid crystal display apparatus according to claim

6, further comprising:

a first capacitive electrode disposed to overlap the first
pixel electrode;

a second capacitive electrode disposed to overlap the sec-
ond pixel electrode; and
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a third capacitive electrode disposed to overlap the first
pixel electrode at a different position from the first
capacitive electrode,

the first capacitive electrode and the second capacitive
electrode being set at a voltage equal to that of the
common electrode, and

the third capacitive electrode being setata voltage different
from that of the common electrode.

8. The liquid crystal display apparatus according to claim

7, wherein a pixel corresponding to the first pixel electrode
comprises another pixel electrode which is disposed so that
the first scan signal line intervenes between this pixel elec-
trode and the first pixel electrode, and

a pixel corresponding to the second pixel electrode com-
prises another pixel electrode which is disposed so that
the second scan signal line intervenes between this pixel
electrode and the second pixel electrode.

9. The liquid crystal display apparatus according to claim

7, wherein the first and second scan signal lines extend par-
allel to each other, and

the auxiliary electrode extends parallel to the first and
second scan signal lines.

10. The liquid crystal display apparatus according to claim

5, wherein the auxiliary electrode is made of a conducting
material having light shielding properties.

11. The liquid crystal display apparatus according to claim
5, wherein the first pixel electrode and the second pixel elec-
trode are located so as not to overlap the auxiliary electrode.

12. The liquid crystal display apparatus according to claim
5, further comprising an alignment film located over the first
pixel electrode and the second pixel electrode,

the alignment film being subjected to an aligning treatment
to pretilt liquid crystal molecules in the liquid crystal
layer.

13. A liquid crystal display apparatus comprising:

a first pixel and a second pixel adjacently located along a
data signal line; and

an auxiliary electrode located between the first pixel and
the second pixel,

the first pixel comprising two pixel electrodes connected to
a first scan signal line through different thin film tran-
sistors, the two pixel electrodes in the first pixel being
disposed so that the first scan signal line intervenes
therebetween,

the second pixel comprising two pixel electrodes con-
nected to a second scan signal line through different thin
film transistors, the two pixel electrodes in the second
pixel being disposed so that the second scan signal line
intervenes therebetween,

the auxiliary electrode being provided to extend parallel to
the first scan signal line and the second scan signal line,
the auxiliary electrode being set to a voltage equal to a
gate on voltage or a gate off voltage supplied to the scan
signal line.

14. The liquid crystal display apparatus according to claim
13, wherein the two pixel electrodes in the first pixel are
connected to the data signal line through different thin film
transistors, and

the two pixel electrodes in the second pixel are connected
to the data signal line through different thin film transis-
tors.

15. The liquid crystal display apparatus according to claim.

13, wherein the data signal line extends in a direction perpen-
dicular to the extending direction of the auxiliary electrode.
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16. The liquid crystal display apparatus according to claim
13, further comprising a common electrode disposed to face
the two pixel electrodes in the first pixel and the two pixel
electrodes in the second pixel through a liquid crystal layer.

17. The liquid crystal display apparatus according to claim
16, further comprising:

a first step-down capacitive electrode that is disposed to
only overlap one of the two pixel electrodes in the first
pixel and that is set to a voltage different from that of the
common electrode; and

asecond step-down capacitive electrode that is disposed to
only overlap one of the two pixel electrodes in the sec-
ond pixel and that is set to a voltage equal to that of the
first step-down capacitive electrode.

18. The liquid crystal display apparatus according to claim
13, further comprising an alignment film located over the two
pixel electrodes in the first pixel and the two pixel electrodes
in the second pixel,

the alignment film being subjected to an aligning treatment
to pretilt liquid crystal molecules in the liquid crystal
layer.

19. A liquid crystal display apparatus comprising;

a first pixel and a second pixel adjacently located along a
data signal line; and

an auxiliary electrode located between the first pixel and
the second pixel,
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the first pixel comprising two pixel electrodes connected to
a first scan signal line through different thin film tran-
sistors, the two pixel electrodes in the first pixel being
disposed so that the first scan signal line intervenes
therebetween,

the second pixel comprising two pixel electrodes con-
nected to a second scan signal line through different thin
film transistors, the two pixel electrodes in the second
pixel being disposed so that the second scan signal line
intervenes therebetween, and

the auxiliary electrode being provided to extend parallel to
the first scan signal line and the second scan signal line,
the auxiliary electrode being set so that a potential dif-
ference between the auxiliary electrode and a common
electrode is greater than a potential difference between
the two pixel electrodes in the first pixel and the common
electrode and greater than a potential difference between
the two pixel electrodes in the second pixel and the
common electrode.

20. The liquid crystal display apparatus according to claim
19, wherein the common electrode is disposed to face the two
pixel electrodes in the first pixel and the two pixel electrodes
in the second pixel through a liquid crystal layer.
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