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(57) ABSTRACT

In order to achieve high display quality level in both of the
reflective and transmissive regions without providing steps
in the liquid crystal layer, in the reflective region for display
with light reflected from a metallic auxiliary capacitance
line, a part of a transparent pixel electrode overlaps the
auxiliary capacitance line. An electric field generated
between the pixel electrode and the counter electrode
inclines liquid crystal molecules in the liquid crystal layer in
a region where the pixel electrode overlaps the auxiliary
capacitance line, and an oblique electric field generated
between an end portion of the pixel electrode and the counter
electrode inclines liquid crystal molecules in the liquid

(22)  Filed: Jan. 29, 2007 crystal layer in a region where the pixel electrode does not
. o I overlap the auxiliary capacitance line. Thereby, the phase
(30) Foreign Application Priority Data differences in light passing through the reflective region is
Feb. 3, 2006 (TP) oo 2006-027542 close to that in light passing through the transmissive region.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority Japanese Patent Application No. 2006-
27542 filed Feb. 3, 2006; the entire contents of which are
incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device provided with transmissive regions for dis-
play with light of a backlight; and reflective regions for
display with ambient light.

[0004] 2. Description of the Related Art

[0005] Among liquid crystal display devices, there are
several types of liquid crystal display devices. A type of
liquid crystal display device is provided with reflective
regions for display with ambient light, and another type
thereof is provided with transmissive regions for display
with light of a backlight. In addition, still another type of
liquid crystal display device is disclosed in Japanese Patent
Application Laid-open No. 2001-264750, and this liquid
crystal display device is provided with both of reflective
regions and transmissive regions.

[0006] In this liquid crystal display device, it is necessary
to make a thickness of a liquid crystal layer in the reflective
region thinner than a thickness of the liquid crystal layer in
the transmissive region in order to regulate the phase dif-
ferences in light passing through the liquid crystal layer. For
this purpose, steps made of a transparent material are formed
on any one of an array substrate and a counter substrate. In
recent years, the development of liquid crystal display
devices have been progressing in order to reduce costs and
to reduce a time for a manufacturing process.

[0007] However, in a case where the steps are not provided
to a liquid crystal display device according to a conventional
technology, the device has a problem that a display quality
level in the reflective region is degraded even though a
display quality level in the transmissive regions is main-
tained

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to achieve, in
a liquid crystal display device, high display quality level
both in the transmissive regions and in the reflective regions
without providing steps in a liquid crystal layer.

[0009] A first characteristic of the present invention is that
a liquid crystal display device includes an array substrate
and a counter substrate which are arranged in a way that the
two substrates face each other with a gap interposed ther-
ebetween; a liquid crystal layer formed between both of the
substrates; a counter electrode on the counter substrate;
transparent pixel electrodes formed in a matrix state on the
array substrate; a metallic auxiliary capacitance line formed
for each of the pixel electrode; a transmissive region for
display with light having permeated each of the pixel
electrodes; and a reflective region for display with light
having been reflected from the auxiliary capacitance line,
and in which a part of each of the pixel electrodes overlaps
the auxiliary capacitance line.
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[0010] In the present invention, images are displayed with
light reflected from the metallic auxiliary capacitance line,
and a part of each of the transparent pixel electrode overlaps
the auxiliary capacitance line. An electric field generated
between this pixel electrode and the counter electrode
inclines liquid crystal molecules in the liquid crystal layer in
a region where the pixel electrode and the auxiliary capaci-
tance line overlap each other. Meanwhile, an oblique electric
field generated between an end portion of this pixel elec-
trode and the counter electrode inclines liquid crystal mol-
ecules in the liquid crystal layer in a region where the pixel
electrode does not overlap the auxiliary capacitance line.
Thereby, a phase difference in light passing through the
reflective region is close to a phase difference in light
passing through the transmissive region.

[0011] A second characteristic of the present invention is
that, in the reflective region, an area of the auxiliary capaci-
tance line where it overlaps the pixel electrode is substan-
tially equal to an area of the auxiliary capacitance line where
it does not overlap the pixel electrode.

[0012] A third characteristic of the present invention is
that, in the reflective region, an area of the auxiliary capaci-
tance line where it overlaps the pixel electrode is smaller
than an area of the auxiliary capacitance line where it does
not overlap the pixel electrode.

[0013] A fourth characteristic of the present invention is
that the liquid crystal display device further includes, in the
reflective region, a reflective electrode formed on the pixel
electrode.

[0014] A fifth characteristic of the present invention is that
a thickness of the transmissive region is substantially equal
to a thickness of the reflective region.

[0015] A sixth characteristic of the present invention is
that: an electric field generated between each of the pixel
electrodes over the auxiliary capacitance line and the
counter electrode inclines liquid crystal molecules in the
region where the pixel electrode and the auxiliary capaci-
tance line overlap each other; and an oblique electric field
generated between an end portion of the pixel electrode and
the counter electrode inclines liquid crystal molecules in the
region where the pixel electrode does not overlap the
metallic auxiliary capacitance line.

[0016] A seventh characteristic of the present invention is
that: each of the liquid crystal molecules has negative
dielectric anisotropy; the liquid crystal molecules are ori-
ented substantially perpendicular to any one of the array
substrate and the counter substrate in any one of a state
where a voltage is not applied between the pixel electrode
and the counter electrode and a state where a voltage less
than a threshold value is applied therebetween; and the
liquid crystal molecules are oriented obliquely or substan-
tially parallel to any one of the array substrate and the
counter substrate in a state where a voltage not less than the
threshold value is applied between the pixel electrode and
the counter electrode; and orientations in which these liquid
crystal molecules are inclined are determined by directions
of electric flux lines of electric fields generated in the liquid
crystal layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a schematic view of a liquid crystal
display device of a first embodiment.

[0018] FIG. 2 is a circuit diagram of the liquid crystal
display device of FIG. 1.
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[0019] FIG. 3 is a cross-sectional view of a liquid crystal
display panel of the liquid crystal display device of FIG. 1.
[0020] FIG. 4 is a cross-sectional view of an array sub-
strate of the liquid crystal display device of FIG. 1.

[0021] FIG. 5Ais a plan view showing a configuration of
one pixel on the array substrate.

[0022] FIG. 5B is a cross-sectional view schematically
showing a cross section taken along the I-I line of FIG. 5A.
[0023] FIG. 6 is a table showing display quality level of
liquid crystal display devices of the respective embodi-
ments.

[0024] FIG. 7 is a chart showing reflective display char-
acteristics of the liquid crystal display devices of the respec-
tive embodiments.

[0025] FIG. 8A is a plan view showing a configuration of
one pixel of a liquid crystal display device of a second
embodiment.

[0026] FIG. 8B is a cross-sectional view schematically
showing a cross section taken along the I-I line of FIG. 8A.
[0027] FIG. 9 is a plan view showing a configuration of
one pixel of a liquid crystal display device of a third
embodiment.

[0028] FIG. 10 is a plan view showing a configuration of
one pixel of a liquid crystal display device of a fourth
embodiment.

DESCRIPTION OF THE EMBODIMENT
First Embodiment

[0029] As shown in a schematic view of FIG. 1, a liquid
crystal display device 1 of the present embodiment is
provided with a liquid display panel 100 which includes an
array substrate 101; a counter substrate 102 arranged facing
the array substrate 101 and a liquid crystal layer 104 formed
between the two substrates. A display region 110 in which an
image is displayed is a region surrounded by a sealing
member 103 formed so as to be used for sealing the two
substrates.

[0030] FIG. 2 is a circuit diagram of the liquid crystal
display device in FIG. 1. As shown in FIG. 2, in the display
region 110, m scanning lines Y1 to Ym wired parallel to one
another, and n signal lines X1 to Xn wired parallel to one
another, are wired in a way that the scanning lines Y1 to Ym
intersect the signal lines X1 to Xn. In each of intersecting
portions of the scanning lines Y1 to Ym and the signal lines
X1 to Xn, there are arranged a pixel TFT 140; and an
auxiliary capacitance formed of an auxiliary capacitance
electrode 151 and an auxiliary capacitance line 152. Spe-
cifically, a drain terminal of the pixel TFT 140 is connected
to the signal line X. A source terminal thereof is connected
to the auxiliary capacitance electrode 151 and a pixel
electrode 131. A gate terminal thereof is connected to the
scanning line Y. Each of the mxn pixel electrodes 131 faces
a counter electrode 173 with the liquid crystal layer 104
interposed in between. The counter electrode 173 is arranged
on the counter substrate 102. Here, the pixel electrode 131
and the auxiliary capacitance electrode 151 are set at the
same potential as that of each other.

[0031] Inaregion 120 surrounding the display region 110,
a scanning line driver 121, a signal line driver 122 and a
counter electrode driver 123 are arranged. The scanning line
driver 121 drives the scanning lines Y1 to Ym. The signal
line driver 122 drives the signal lines X1 to Xn. The counter
electrode driver 123 is connected to the auxiliary capaci-
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tance line 152 and to the counter electrode 173, and is
configured to control the auxiliary capacitance line 152 and
the counter electrode 173 so that the potentials thereof can
be respectively at predetermined values.

[0032] FIG. 3 is a cross-sectional view of the array sub-
strate 101, and shows one of the intersecting portions of the
scanning lines Y and the signal lines X. The array substrate
101 includes a transparent insulating substrate 111 such as a
glass substrate; and a polarizing element PL1. The polariz-
ing element PL1 is placed on a back surface of the array
substrate 101, and is obtained by overlapping a phase
difference plate and a polarizing plate with each other. An
undercoat layer 112 is formed on the insulating substrate
111. The pixel TFT 140 is formed on the undercoat layer
112. This pixel TFT 140 is made of a semiconductor layer
141 formed of a polysilicon film on the undercoat layer 112.
The semiconductor layer 141 is provided with a channel
region 141C; and a drain region 141D and a source region
1418 respectively doped with impurities. The drain region
141D and the source region 1418S are placed respectively on
both sides of the channel region 141C. The auxiliary capaci-
tance electrode 151 is formed on the undercoat layer 112,
and is made of a polysilicon film doped with an impurity.

[0033] A gate insulation film 142 is formed on each of the
undercoat layer 112, the semiconductor layer 141 and the
auxiliary capacitance electrode 151. The scanning line Y
formed integrally with a gate electrode 143, and the auxil-
iary capacitance line 152 are formed on the gate insulation
film 142. A part of the auxiliary capacitance line 152 faces
the auxiliary capacitance electrode 151. The auxiliary
capacitance line 152 is substantially parallel to the scanning
line Y. A material for the auxiliary capacitance line 152 is the
same material for the scanning line Y.

[0034] An interlayer dielectric film 113 is formed on each
of the gate insulation film 142, the gate electrode 143, the
scanning line Y and the auxiliary capacitance line 152. The
signal line X formed integrally with a drain electrode 144,
a source electrode 145 and a contact electrode 153 are
formed on the interlayer dielectric 113. The signal line X is
substantially perpendicular to the scanning line Y and for the
auxiliary capacitance line 152. Molybdenum-tungsten, for
example, is used as a material for the scanning line Y and for
the auxiliary capacitance line 152. Aluminum, for example,
is used as a material for the signal line X.

[0035] Contact holes 114A and 114B penetrate the gate
insulation film 142 and the interlayer dielectric film 113. The
drain electrode 144 is connected to the drain region 141D
through the contact hole 114A. The source electrode 145 is
connected to the source region 141S through the contact
hole 114B.

[0036] A contact hole 154 penetrates the gate insulation
film 142 and the interlayer dielectric film 113. The contact
electrode 153 is connected to the auxiliary capacitance
electrode 151 through the contact hole 154. The source
electrode 145, the pixel electrode 131 and the auxiliary
capacitance electrode 151 are made to have the same poten-
tial as that of one another because the contact electrode 153
is formed of the same material as the signal line X, and is
connected to the signal line X.

[0037] A transparent resin layer 115 is formed on each of
the interlayer dielectric film 113, the drain electrode 144, the
source electrode 145, the scanning line Y, the signal line X
and the contact electrode 153. The pixel electrode 131 is
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formed on the transparent resin layer 115. ITO (Indium Tin
Oxide) is used for the pixel electrode 131.

[0038] Additionally, a reflective electrode 132 is formed
on the pixel electrode 131 in a region over the auxiliary
capacitance electrode 151. A metal such as aluminum, for
example, is used for the reflective electrode 132. A potential
of the reflective electrode 132 is made to be the same
potential as that of the pixel electrode 131. A through hole
117 penetrates the transparent resin layer 115. The pixel
electrode 131 and the reflective electrode 132 are connected
to the source electrode 145 of the pixel TFT 140 through the
through hole 117.

[0039] An orientation film 119 is formed on each of the
transparent resin layer 115, the pixel electrode 131 and the
reflective electrode 132. The orientation film 119 is for
orienting liquid crystal molecules, which are contained in
the liquid crystal layer 104, substantially perpendicular to
the array substrate 101. Here, a thickness of the orientation
film 119 is 100 nm.

[0040] FIG. 4 is a cross-sectional view of the liquid crystal
display panel 100, and shows a vicinity of a border between
the display region 110, and the region 120 which surrounds
the display region 110. A polarizing element PL.2 obtained
by overlapping a phase difference plate and a polarizing
plate with each other is provided to a front surface of the
transparent insulating substrate 171. A red color filter layer
172R, a green color filter layer 172G and a blue color filter
layer 172B are formed on the insulating substrate 171 in the
display region 110. On the insulating substrate 171, the
counter electrode 173 is formed so as to face all of the pixel
electrodes 131. ITO (Indium Tin Oxide) is used for the
counter electrode 173. An orientation film 174 is formed on
the counter electrode 173. The orientation film 174 is for
orienting the liquid crystal molecules, which are contained
in the liquid crystal layer 104, substantially perpendicular to
the counter substrate 101. Here, a thickness of the orienta-
tion film 174 is 100 nm.

[0041] Columnar spacers are provided to the liquid crystal
layer 104. The height of each columnar spacer is, for
example, 1.0 to 5.0 um. The liquid crystal layer 104 is
formed of the liquid crystal molecules having negative
dielectric anisotropy. The liquid crystal molecules are ori-
ented substantially perpendicular to the array substrate 101
or to the counter substrate 102 in a state where a voltage is
not applied between the pixel electrode 131 and the counter
electrode 173 or in a state where a voltage less than a
threshold value is applied therebetween. The liquid crystal
molecules are oriented obliquely or substantially parallel to
the array substrate 101 or to the counter substrate 102 in a
state where a voltage not less than the threshold value is
applied between the pixel electrode 131 and the counter
electrode 173. Orientations in which the liquid crystal mol-
ecules are inclined are determined by directions of electric
flux lines of electric fields generated in the liquid crystal
layer.

[0042] Otherwise, projections formed of an insulation film
may be used as means which orients the liquid crystal
molecules. This insulation film is, for example, an inorganic
thin film made of a material such as SiO,, SiNx, or an
organic thin film made of a material such as polyimide,
photoresist resin or polymer crystal. In a case where the
insulation film is the inorganic thin film, the insulation film
is formed by an evaporation method, a sputtering method, a
CVD (Chemical Vapor Deposition) method, a solution
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application method, or the like. On the other hand, in a case
where the insulation film is the organic thin film, the
insulation film is formed, by use of a spinner application
method, a screen-print application method or a roll appli-
cation method, in a manner that a solution of an organic
material or a solution of a precursor thereof is applied, and
is then cured by a predetermined curing condition (heating,
light irradiation or the like). Alternatively, the insulation film
is formed by the evaporation method, the sputtering method,
the CVD method, an LB (Langmuir-Blodgett) method or the
like.

[0043] FIG. 5A s a plan view for showing a configuration
of one pixel on the array substrate. The signal lines X, and
X1, the pixel electrode 131, the metallic auxiliary capaci-
tance line 152, the reflective electrode 132 and the contact
hole 154 are provided on the array substrate. A pixel pitch
is determined as a distance between the signal lines X, and
X, The pixel pitch is, for example, 30 um.

[0044] Images are displayed in a transmissive region 20 by
utilizing light of a backlight which has permeated the pixel
electrode 131. An insulating projection which determines a
direction, in which the liquid crystal molecules are inclined,
is provided to the counter substrate 102.

[0045] In a reflective region 10, a part of the pixel elec-
trode 131 overlaps the auxiliary capacitance line 152. Fur-
thermore, the reflective electrode 132 indicated by diagonal
lines in FIG. 5A are formed on the pixel electrode 131. A
potential of the reflective electrode 132 is made to be the
same potential as that of the pixel electrode 131. Here, a
width of the pixel electrode 131 in the reflective region 10
is narrower than a width of the pixel electrode 131 in the
transmissive region 20, and distances from ends of the pixel
electrode 131 to the respective signal lines X, and X, are
each 2 pm. Images are displayed in this reflective region 10
by utilizing ambient light which has reflected from metal of
the reflective electrode 132 and of the auxiliary capacitance
line 152.

[0046] Steps made of a transparent material are not formed
between the liquid crystal layers in the respective reflective
region 10 and the transmissive region 20. Thereby, a thick-
ness of the liquid crystal layer in the reflective region 10 and
a thickness of the liquid crystal layer in the transmissive
region 20 are substantially equal to each other.

[0047] FIG. 5B schematically shows a cross section taken
along the I-I line in the reflective region 10 of FIG. 5A. FIG.
5B shows the alignment of the liquid crystal molecules. A
voltage not less than the threshold value is applied between
the pixel electrode 131 and the counter electrode 173.
[0048] In a region where the pixel electrode 131 and the
auxiliary capacitance line 152 overlap each other, an electric
field generated between the reflective electrode 132 on the
pixel electrode 131 and the counter electrode 173 aligns the
liquid crystal molecules 190. Here, because an electric flux
line 200 is substantially perpendicular to the reflective
electrode 132 and to the counter electrode 173, the liquid
crystal molecules 190 are aligned substantially parallel to
any one of the array substrate and the counter substrate.
[0049] On the other hand, in a region where the pixel
electrode 131 does not overlap the auxiliary capacitance line
152, an electric field generated between each of end portions
1324 of the reflective electrode 132 on the pixel electrode
131, and the counter electrode 173 aligns the liquid crystal
molecules 190. Here, because the electric flux line 200 is
oblique to the reflective electrode 132 and to the counter
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electrode 173, the liquid crystal molecules 190 are aligned
obliquely to any one of the array substrate and the counter
substrate.

[0050] Thus, the inclination of the liquid crystal molecules
in the region where the pixel electrode 131 does not overlap
the auxiliary capacitance line 152 differs from inclination of
the liquid crystal molecules in the region where the pixel
electrode 131 and the auxiliary capacitance line 152 overlap
each other. Thereby, a phase difference of light passing
through the reflective region 10 is close to a phase difference
of light passing through the transmissive region 20.

[0051] FIG. 6 is a table showing display quality levels of
liquid crystal display devices of the respective embodi-
ments. This table indicates that display quality levels in both
of the transmissive region and in the reflective region are
excellent in the liquid crystal display device of the first
embodiment.

[0052] FIG. 7 is a chart showing reflective display char-
acteristics of the liquid crystal display devices of the respec-
tive embodiments. As shown in FIG. 7, in a case where an
applied voltage is high in the liquid crystal display device of
the first embodiment, a reflectivity is also high. Accordingly,
a luminance is high in the reflective region.

[0053] Hence, in the liquid crystal display device of the
first embodiment, high display quality level can be achieved
in both of the transmissive region 20 and the reflective
region 10 without providing steps in the liquid crystal layer.

DESCRIPTION OF THE EMBODIMENT
Second Embodiment

[0054] A basic configuration of a liquid crystal display
device in the second embodiment is the same as the con-
figuration having been described in the first embodiment. A
difference thereof with the first embodiment is that, in the
reflective region 20, an area of the auxiliary capacitance line
152 where it overlaps the pixel electrode 131 is substantially
equal to an area of the auxiliary capacitance line 152 where
it does not overlap the pixel electrode 131.

[0055] FIG. 8A shows a configuration of one pixel of the
liquid crystal display device of the second embodiment. In
the reflective region 10, a width of the pixel electrode 131
over the auxiliary capacitance line 152 is made still narrower
than that of the first embodiment, and the reflective electrode
132 is formed on the pixel electrode 131. An area of the
reflective electrode 132 indicated by diagonal lines in FIG.
8A is substantially equal to an area of the auxiliary capaci-
tance line 152 where it does not overlap the reflective
electrode 132. Here, distances from ends of the respective
pixel electrode 131 and of the reflective electrode 132 to the
respective signal lines X, and X, ; and an end to the auxiliary
capacitance line 152 are each 10 pum.

[0056] FIG. 8B is a cross-sectional view schematically
showing a cross section taken along the I-I line of FIG. 8A.
In a region where the pixel electrode 131 does not overlap
the auxiliary capacitance line 152, an oblique electric field
between each of the end portions 1324 of the pixel electrode
132 and the counter electrode obliquely aligns the liquid
crystal molecules 190. Angles of the liquid crystal molecules
are made larger than angles of the liquid crystal molecules
in the first embodiment. Thereby, a viewing angle in reflec-
tive display is made still larger in the liquid crystal display
device of the second embodiment than that of the first
embodiment.
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[0057] The table in FIG. 6 indicates that display quality
level in the liquid crystal display device of the second
embodiment is superior to those in the liquid crystal display
device of the first embodiment.

[0058] As shown in the chart in FIG. 7, in the liquid crystal
display device of the second embodiment, a high luminance
can be obtained in the reflective region because a reflectivity
is higher as an applied voltage is higher. In addition, even
when the applied voltage is high, the reflectivity does not
decrease. Thus, display inversion does not occur.

DESCRIPTION OF THE EMBODIMENT
Third Embodiment

[0059] A basic configuration of a liquid crystal display
device in the third embodiment is the same as the configu-
ration having been described in the second embodiment. A
difference thereof with the second embodiment is that, in the
reflective region 20, an area of the auxiliary capacitance line
152 where it overlaps the pixel electrode 131 is smaller than
an area of the auxiliary capacitance line 152 where it does
not overlap the pixel electrode 131.

[0060] FIG. 9 shows a configuration of one pixel of the
liquid crystal display device in the third embodiment. The
reflective electrode 132 is formed on the pixel electrode 131.
An area of the reflective electrode 132 indicated by diagonal
lines in FIG. 9 is smaller than an area of the auxiliary
capacitance line 152 where it does not overlap the reflective
electrode 132. Here, distances from ends of the respective
pixel electrode 131 and of the reflective electrode 132 to the
respective signal lines X, and X,,, are each 10 um, and a
distance to an end to the auxiliary capacitance line 152 from
a corresponding end thereof is 20 um.

[0061] The table in FIG. 6 indicates that display quality
level in both of the transmissive region and the reflective
region are excellent in the liquid crystal display device of the
third embodiment.

[0062] As shown in the chart in FIG. 7, as an applied
voltage in the liquid crystal display device of the third
embodiment is higher, a reflectivity is made higher until it
reaches a certain value. Even when the applied voltage is
high, the reflectivity does not decrease. Thus, display inver-
sion does not occur.

[0063] Incidentally, in each of the liquid crystal display
devices in the respective embodiments, the reflective elec-
trode 132 is formed on the pixel electrode 131 in the
reflective region 10. This configuration facilitates regulation
of a reflectivity, and makes it easier to obtain a desired
reflectivity. Additionally, in a case where the desired reflec-
tivity has been already obtained in the reflective region 10,
the reflective electrode 132 is not necessary. In each of the
liquid crystal display devices in the respective embodiments,
excellent display quality level can be obtained in both of the
transmissive region and the reflective region.

DESCRIPTION OF THE EMBODIMENT
Fourth Embodiment

[0064] A basic configuration of a liquid crystal display
device in the fourth embodiment is the same as the configu-
rations having been described in the respective embodi-
ments.

[0065] Ineach of the respective embodiments, a part of the
pixel electrode 131 overlaps the auxiliary capacitance line
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152. On the other hand, in a case where the pixel electrode
131 and the auxiliary capacitance line 152 are formed apart
from each other, an electric field intensity in the reflective
region 10 decreases. Consequently, in the liquid crystal
display device in the present embodiment, the pixel elec-
trode 131 does not overlap the auxiliary capacitance line
152, but is adjacent thereto in the reflective region 10.
Thereby, sufficient electric field intensity can be obtained.

What is claimed is:

1. A liquid crystal display device comprising:

an array substrate and a counter substrate which are

arranged in a way that the two substrates face each
other with a gap interposed therebetween;

a liquid crystal layer formed between the two substrates;

a counter electrode placed on the counter substrate;

transparent pixel electrodes formed in a matrix state on

the array substrate;

metallic auxiliary capacitance lines each formed for each

of the pixel electrodes;

transmissive regions each for display with light having

permeated each of the pixel electrodes; and

reflective regions each of which is used for display with

light having been reflected from the auxiliary capaci-
tance line, in each of which a part of the pixel electrode
overlaps the auxiliary capacitance line.

2. The liquid crystal display device according to claim 1,
wherein, in each of the reflective regions, an area of the
auxiliary capacitance line where it overlaps the pixel elec-
trode is substantially equal to an area of the auxiliary
capacitance line where it does not overlap the pixel elec-
trode.

3. The liquid crystal display device according to claim 1,
wherein, in each of the reflective regions, an area of the
auxiliary capacitance line where it overlaps the pixel elec-
trode is smaller than an area of the auxiliary capacitance line
where it does not overlap the pixel electrode.

4. The liquid crystal display device according to claim 1,
further comprising reflective electrodes, each of which is
formed on the pixel electrode in each of the reflective
regions.

5. The liquid crystal display device according to claim 1,
wherein a thickness of the transmissive region is substan-
tially equal to a thickness of the reflective region.

6. The liquid crystal display device according to claim 1,
wherein

an electric field generated between the pixel electrode

over the auxiliary capacitance line, and the counter
electrode inclines liquid crystal molecules in a region
where the pixel electrode overlaps the auxiliary capaci-
tance line, and

an oblique electric field generated between an end portion

of the pixel electrode and the counter electrode inclines
liquid crystal molecules in a region where the pixel
electrode does not overlap the auxiliary capacitance
line.

7. The liquid crystal display device according to claim 6,
wherein

each of the liquid crystal molecules has negative dielectric

anisotropy,

the liquid crystal molecules are oriented substantially

perpendicular to any one of the array substrate and the
counter substrate in any one of a state where a voltage
is not applied between the pixel electrode and the
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counter electrode and a state where a voltage less than
a threshold value is applied therebetween;

the liquid crystal molecules are oriented obliquely or
substantially parallel to any one of the array substrate
and the counter substrate in a state where a voltage not
less than the threshold value is applied between the
pixel electrode and the counter electrode; and

orientations in which the liquid crystal molecules are
inclined are determined by directions of electric flux
lines of electric fields.

8. A liquid crystal display device comprising:

an array substrate and a counter substrate which are
arranged in a way that the two substrates face each
other with a gap interposed therebetween;

a liquid crystal layer formed between the two substrates;

a counter electrode placed on the counter substrate;

transparent pixel electrodes formed in a matrix state on
the array substrate;

metallic auxiliary capacitance lines each formed for each
of the pixel electrodes;

transmissive regions for display with light having perme-
ated each of the pixel electrodes; and

reflective regions for display with light having been
reflected on the auxiliary capacitance line in each of
which: a part of each of the pixel electrodes overlaps
the auxiliary capacitance line; a reflective electrode is
formed on that pixel electrode; and an area of the
auxiliary capacitance line where it overlaps the pixel
electrode is substantially equal to an area of the aux-
iliary capacitance line where it does not overlap the
pixel electrode,

the liquid crystal display device wherein

a thickness of the transmissive region is substantially
equal to a thickness of the liquid crystal layer in the
reflective region;

an electric field generated between the pixel electrode
over the auxiliary capacitance line and the counter
electrode inclines liquid crystal molecules in the liquid
crystal layer in a region where the pixel electrode
overlaps the auxiliary capacitance line, and an oblique
electric field generated between an end portion of that
pixel electrode and the counter electrode inclines liquid
crystal molecules in the liquid crystal layer in a region
where the pixel electrode does not overlap the auxiliary
capacitance line;

the liquid crystal molecules each having negative dielec-
tric anisotropy are oriented substantially perpendicular
to any one of the array substrate and the counter
substrate in any one of a state where a voltage is not
applied between the pixel electrode and the counter
electrode and a state where a voltage less than a
threshold value is applied therebetween, and are ori-
ented obliquely or substantially parallel to any one of
the array substrate and the counter substrate in a state
where a voltage not less than the threshold value is
applied between the pixel electrode and the counter
electrode; and

orientations in which these liquid crystal molecules are
inclined are determined by directions of electric flux
lines of electric fields.

9. A liquid crystal display device comprising:

an array substrate and a counter substrate which are
arranged in a way that the two substrates face each
other with a gap interposed therebetween;
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a liquid crystal layer formed between the two substrates; reflective regions each of which is used for display with
a counter elegtrode placed on the counter sub;trate; light having been reflected from the auxiliary capaci-
transparent pixel electrodes formed in a matrix state on tance line, and in which the pixel electrode does not
the array substrate; e . . S

Lo . . overlap the auxiliary capacitance line, but is adjacent

metallic auxiliary capacitance lines each formed for each fheret
ereto.

of the pixel electrode;
transmissive regions each for display with light having
permeated each of the pixel electrodes; and ok ok ok
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