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(7) ABSTRACT

A liquid crystal display device includes: a first substrate
including a transmission part and a reflection part; a common
electrode disposed on the transmission part and the reflection
part; a plurality of first pixel electrodes disposed on the trans-
mission part and having a first electrode direction; a plurality
of second pixel electrodes disposed on the reflection part and
having a second electrode direction, the first electrode direc-
tion and the second electrode direction creating an acute
angle; a second substrate facing the first substrate; and a
liquid crystal layer interposed between the first and second
substrates.
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Fig. 6
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of Korean Patent
Application No. 2007-0141311, filed on Dec. 31, 2007,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device. More particularly, the present invention relates to
a transflective liquid crystal display device.

[0004] 2. Discussion of the Related Art

[0005] Aliquid crystal display device may be classified into
a transmissive liquid crystal display device, which uses a
backlight unit as a light source, and a reflective liquid crystal
display device that uses natural light as a light source.

[0006] The transmissive liquid crystal display uses a back-
light unit as a light source, thereby displaying a bright image
in a dark environment. However, sinice the transmissive liquid
crystal display uses the backlight unit, power consumption is
increased. Since the reflective liquid crystal display device
uses natural light in environment instead of the backlight unit,
power consumption is reduced. However, the reflective liquid
crystal display device cannot be used in a dark environment.

[0007] In order to solve theses problems, a transflective
liquid crystal display device has been proposed. Since the
transflective liquid crystal display device has only the advan-
tages of the transmissive and reflective liquid crystal display
devices, the transflective liquid crystal display device can be
used in a dark environment while consuming relatively low
power.

[0008] The transflective liquid crystal display device
includes a reflection part and a transmission part. Further, the
transflective liquid crystal display device additionally has a
process of forming a reflection sheet in the reflection part, as
compared with a typical transmissive liquid crystal display.

[0009] According to the transflective liquid crystal display
device, the reflection part and the transmission part can be
recognized by turning backlight on or off. In general, a cell
gap ofthe transmission part is approximately twice as great as
that of the reflection part.

[0010] Liquid crystal provided in the transflective liquid
crystal display device according to the prior art has a narrow
viewing angle due to birefringence characteristics thereof.
The liquid crystal adopts an ECB (electrically controlled
birefringence) mode using interference between ordinary ray
and extraordinary ray of incident light. However, in the ECB
mode, since apolarization state may vary depending on a dual
cell gap between the reflection part and the transmission part,
light transmittance may deteriorate. In order to compensate
for deterioration of the light transmittance, the ECB mode
transflective liquid crystal display device requires at least four
compensation films.

[0011] Thus, the related art transflective liquid crystal dis-
play device must have an ECB mode liquid crystal in order to
improve the viewing angle characteristics. However, since the
ECB mode liquid crystal requires an additional compensation
film, the manufacturing cost of the related art transflective
liquid crystal display device is increased.

Jul. 2, 2009

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one or
more of the problems due to limitations and disadvantages of
the related art.

[0013] An advantage of the present invention is to provide
aliquid crystal display device capable ofimproving a viewing
angle without using an additional compensation film, and
improving optical efficiency.

[0014] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0015] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, a liquid crystal display device
includes: a first substrate including a transmission part and a
reflection part; a common electrode disposed on the transmis-
sion part and the reflection part; a plurality of first pixel
electrodes disposed on the transmission part and having a first
direction; a plurality of second pixel electrodes disposed on
the reflection part and having a second direction; a second
substrate facing the first substrate; and a liquid crystal layer
interposed between the first and second substrates.

[0016] In another aspect of the present invention, a method
for manufacturing a liquid crystal display device includes the
steps of: providing a first substrate including a transmission
part and a reflection part; forming a common electrode on the
transmission part, a plurality of first pixel electrodes having a
first direction on the transmission part, and a plurality of
second pixel electrodes having a second direction on the
reflection part; providing a second substrate facing the first
substrate; and forming a liquid crystal layer interposed
between the first and second substrates.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0018] In the drawings:

[0019] FIG. 1isanenlarged view illustrating one pixel ofa
liquid crystal display device according to the embodiment;
[0020] FIG. 2is a plan view illustrating the electrode struc-
ture shown in FIG. 1;

[0021] FIG. 3 is a sectional view taken along line I-I";
[0022] FIG. 4isa graph showing the driving characteristics
of a light transmission part and a light reflection part of a
transflective liquid crystal display device according to the
embodiment;

[0023] FIG. 5 is a graph showing transmittance as a func-
tion of voltage based on an angle of alignment direction with
respect to a pixel electrode in a light transmission part of a
transflective liquid crystal display device according to the
embodiment;

[0024] FIG. 6 is a graph showing reflectance as a function
of voltage based on an angle of alignment direction with
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respect to a pixel electrode in a light reflection part of a
transflective liquid crystal display device according to the
embodiment; and

[0025] FIG. 7 is a sectional view illustrating a transflective
liquid crystal display device according to another embodi-
ment.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0026] Reference will now be made in detail to an embodi-
ment of the present invention, example of which is illustrated
in the accompanying drawings.

[0027] FIGS. 1 to 3 are views illustrating a liquid crystal
display device according to the embodiment. FIG. 1 is an
enlarged view illustrating one pixel of the liquid crystal dis-
play device according to the embodiment, FIG. 2 is a plan
view illustrating the electrode structure shown in FIG. 1, and
FIG. 3 is a sectional view taken along line I-I'.

[0028] Referring to FIGS. 1 to 3, the liquid crystal display
device includes first and second substrates 100 and 200 facing
each other, and a liquid crystal layer 300 interposed between
the first and second substrates 100 and 200.

[0029] The first substrate 100 includes a gate line 101 and a
data line 102 that cross each other. A gate insulating layer 110
is interposed between a gate line 101 and a data line 102. The
gate line 101 crosses the data line 102, thereby defining a
pixel, which is a minimum unit for displaying animage, in the
first substrate 100.

[0030] The first substrate 100 further includes a common
line 103 disposed in parallel to the gate line 101. The pixel
includes a light transmission part 100T and a light reflection
part 100R.

[0031] A thin film transistor Tr is disposed in the pixel, e.g.
the reflection part 100R. The thin film transistor Tr includes a
gate electrode 104, semiconductor patterns, a gate insulating
layer 110, a source electrode 132 and a drain electrode 142.
The gate electrode 104 is electrically connected with the gate
line 101, and the source electrode 132 is electrically con-
nected with the data line 102, so that the thin film transistor Tr
is electrically connected with the gate line 101 and the data
line 102. Further, the semiconductor patterns are classified
into an active pattern 112a, and an ohmic contact pattern
1125. The ohmic contact pattern 1124 is interposed between
the active pattern 112¢ and the source electrode 132, and
between the active pattern 112a and the drain electrode 142.
[0032] A protective layer 120 and a first insulating layer
130 are disposed on the first substrate 100 including the thin
film transistor Tr. The protective layer 120 includes silicon
oxide or silicon nitride.

[0033] The first insulating layer 130 includes embossing
sections 130a corresponding to the light reflection part 100R.
Refer to FIG. 1, the embossing sections 130a are arranged
randomly, which improves light transmittance. The first insu-
lating layer 130 may have a planar surface corresponding to
the light transmission part 100T. The first insulating layer 130
includes an organic insulating layer, e.g. acryl-based resin,
polystyrene resin, polyamide resin, polyimide resin, pol-
varylether resin, heterocyclic polymer resin, parylene resin,
benzocyclobutene-based resin, polyacrylonitrile resin or the
like.

[0034] A reflective common electrode 140 is disposed,
which covers the light reflection part 100R, i.e. the embossing
sections 130a. The reflective common electrode 140 includes
metal capable of reflecting light, e.g. Al, AINd, Ag, Mo or the
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like. The reflective common electrode 140 can be electrically
connected with the common line 103, or can be integrally
formed with the common line 103 (not shown in FIG.s).
[0035] A transmissive common electrode 150 is disposed
on the first insulating layer 130 of the light transmission part
100T. The transmissive common electrode 150 includes light
permeable conductive material, e.g. ITO, IZO or the like. The
transmissive common electrode 150 is electrically connected
with the reflective common electrode 140 shown in FIG. 3. In
detail, the transmissive common electrode 150 is electrically
connected with the reflective common electrode 140 at the
boundary between the light reflection part 100R and the light
transmission part 100T. The reflective common electrode 140
constitutes a common electrode, which forms the horizontal
electric field with respect to first and second pixel electrodes
160g and 1605 and liquid crystal molecules, together with the
transmissive common electrode 150. Thus, the transflective
liquid crystal display device according to the embodiment can
improve the viewing angle.

[0036] A secondinsulating layer 135 is disposed on the first
substrate 100 including the reflective common electrode 140
and the transmissive common electrode 150. The second
insulating layer 135 isolates the reflective common electrode
140 from the second pixel electrode 1605, and isolates the
transmissive common electrode 150 from the first pixel elec-
trode 160a. The second insulating layer 135 includes silicon
oxide or silicon nitride.

[0037] Thefirstand second pixel electrodes 160a and 1604,
which are electrically connected with the drain electrode 142
of the thin film transistor Tr, are disposed on the second
insulating layer 135.

[0038] The pixel electrode includes a plurality of first pixel
electrodes 160a, which are disposed in the light transmission
part 100T, and a plurality of second pixel electrodes 1604,
which are disposed in the light reflection part 100R.

[0039] Thefirst pixel electrode 160a has an electrode direc-
tion different from that of the second pixel electrode 1605. In
detail, the first pixel electrode 160a has an electrode first
direction and the second pixel electrode 1605 has an electrode
second direction. The first electrode direction and the second
electrode direction create an acute angle. At this time, the first
direction may be inclined at an angle of 30° to 60° with
respect to the second direction. Further, the highest optical
efficiency is achieved when the first direction is inclined at an
angle of 45° with respect to the second direction. For
example, the first pixel electrode 160a may be inclined at a
positive angle of 5° with respect to the gate line 101, and the
second pixel electrode 1605 may be inclined at a negative
angle of 40° with respect to the gate line 101.

[0040] An alignment layer 170 is disposed on the first sub-
strate 100 including the first and second pixel electrodes 160a
and 1605. Refer to FIG. 2, the alignment layer 170 includes a
first alignment layer, which has a first alignment direction
171a in the light transmission part 1007, and a second align-
ment layer that has a second alignment direction 1715 in the
light reflection part 100R.

[0041] In order to match the liquid crystal driving charac-
teristic of the light transmission part 100T with the liquid
crystal driving characteristic of the light reflection part 100R,
the first alignment direction may be inclined at an angle of 40°
to 50° with respect to the second alignment direction. At this
time, when the first alignment direction is inclined at an angle
of 45 with respect to the second alignment direction, the
viewing angle is significantly improved. Referring to FIG. 2,
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the alignment layer 170 may have an alignment angle (a and
b) of 5° to 20° with respect to the directions of the first and
second pixel electrodes 160a and 1604 in order to improve the
optical efficiency and to match the driving characteristics of
the light reflection part 100R with the driving characteristics
of the light transmission part 100T. For example, the first
alignment direction is parallel to the gate line 101, and the
second alignment direction forms a negative angle of 45°
relative to the gate line 101. Thus, the light transmission part
100T can improve the light transmittance and the light reflec-
tion part 100R can improve the light reflectance.

[0042] Further, the first pixel electrode 160a forms an angle
of 45° relative to the first alignment layer in the light trans-
mission part 100T and the second pixel electrode 1605 forms
an angle of 45° relative to the second alignment layer in the
light reflection part 100R. Thus, the driving characteristics of
the light reflection part 100R match with the driving charac-
teristics of the light transmission part 1007, so that the view-
ing angle characteristics can be improved and a contrast ratio
can also be improved.

[0043] Furthermore, the first and second pixel electrodes
160a and 1604 are inclined with respect to the first and second
alignment layers at a predetermined angle, respectively, so
that the response speed of the liquid crystal can be improved.
[0044] Meanwhile, a color filter pattern 220 and a black
matrix 210 are disposed on the second substrate 200 corre-
sponding to the first substrate 100. The color filter pattern
corresponding to the light reflection part 100R may be formed
with a hole H for increasing incident light.

[0045] An overcoat layer 230 is disposed on the second
substrate 200 including the color filter pattern 220 and the
black matrix 210. An overcoat pattern 240 is disposed on the
overcoat layer 230 corresponding to the light reflection part
100R. Thus, the cell gap 300a of the light transmission part
100T has a value greater than that of the cell gap 3005 of the
light reflection part 100R, so that the light transmittance can
be improved.

[0046] In addition, an edge portion of the overcoat pattern
240 can be covered by the reflective common electrode 140.
In detail, step difference caused by the overcoat pattern 240
can be covered by the reflective common electrode 140. The
reason for covering the step difference is because light leak-
age may occur due to disclination of the liquid crystal if the
step difference exists. The reflective common electrode 140
prevents the light leakage from occurring due to the step
difference.

[0047] According to the embodiment, the cell gap is
adjusted by the overcoat pattern 240. However, the scope of
the present invention is not limited thereto. In detail, the cell
gap can also be adjusted by a pattern of the second insulating
layer 135 formed on the first substrate 100.

[0048] An alignment layer 250 may be further disposed on
the second substrate 200 including the overcoat pattern 240.
[0049] Meanwhile, first and second polarizing members
410 and 420 are disposed at the outer sides of the first and
second substrates 100 and 200, respectively. The first and
second polarizing members 410 and 420 may have optical
axes perpendicular to each other. For example, one of the
optical axis of one of the first and second polarizing members
410 and 420 is parallel to the first alignment direction.
[0050] Although not shown in the drawings, a backlight
unit is provided below the first polarizing member 410.
[0051] Further, the alignment directions of the light trans-
mission part 100T and the light reflection part 100R are
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adjusted without using an additional compensation film, so
that the driving characteristics of the light transmission part
100T can match with the driving characteristics of the light
reflection part 100R.

[0052] Furthermore, the pixel electrodes of the light trans-
mission part 100T and the light reflection part 100R have
directivities different from each other, so that the viewing
angle can be significantly improved.

[0053] Moreover, the directions of the pixel electrodes and
the alignment directions of the alignment layers are con-
trolled, so that the light transmittance can be improved with-
out using an additional compensation film.

[0054] FIG. 4is a graph showing the driving characteristics
ofthe light transmission part and the light reflection part in the
transflective liquid crystal display device according to the
embodiment.

[0055] FIG. 4 is a drawing of integrating FIG. § with FIG.
6. As shown in FIG. 4, when the angle of 5° exists between the
direction of the pixel electrode and the alignment direction,
the driving characteristics of the light transmission part mate
with the driving characteristics of the light reflection part.
[0056] FIG. 5 is a graph showing transmittance as a func-
tion of voltage based on an angle of alignment direction with
respect to the pixel electrode in the light transmission part of
the transflective liquid crystal display device according to the
embodiment.

[0057] FIG. 6 is a graph showing reflectance as a function
of voltage based on an angle of alignment direction with
respect to the pixel electrode in the light reflection part of the
transflective liquid crystal display device according to the
embodiment.

[0058] Referring to FIGS. 5 and 6, according to the trans-
flective liquid crystal display device, when the direction of the
pixel electrode forms an angle of 5° to 10° relative to the
alignment direction, the optical efficiency is improved. In
particular, when the direction of the pixel electrode forms an
angle of 5° relative to the alignment direction, the highest
optical efficiency is achieved.

[0059] According to the embodiment, the pixel electrode is
branched into a plurality of pixel electrodes and the common
electrode is not branched. However, the scope of the present
invention is not limited thereto.

[0060] FIG. 7 is a sectional view illustrating a transflective
liquid crystal display device according to another embodi-
ment. Since the transflective liquid crystal display device
according to another embodiment has the same structure as
that of the transflective liquid crystal display device accord-
ing to the previous embodiment, except for the structure of
pixel and common electrodes, the same reference numerals
are assigned to the same elements and a detailed description
will be omitted in order to avoid the redundancy.

[0061] Referringto FIG. 7, the liquid crystal display device
includes first and second substrates 100 and 200 facing each
other, and a liquid crystal layer 300 interposed between the
first and second substrates 100 and 200.

[0062] A plurality of pixels is defined in the first substrate
100. A thin film transistor Tr is disposed in each pixel. For
example, each pixel is classified into a transmission part 100T
and a reflection part 100R.

[0063] A protective layer 120 and a first insulating layer
130 are disposed on the first substrate 100 including the thin
film transistor Tr. The first insulating layer 130 includes an
embossing sections 130a corresponding to the reflection part
100R.
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[0064] A reflective pattern 340 is disposed on the first insu-
lating layer 130 corresponding to the reflection part 100R. In
detail, the reflective pattern 340 is disposed on the embossing
sections 130a. Further, a second insulating layer 135 is dis-
posed on the first insulating layer 130 while covering the
reflective pattern 340. The reflective pattern 340 is isolated
from first and second common electrodes and first and second
pixel electrodes, which will be described later, by the insu-
lating layer 135. In detail, the reflective pattern 340 is in a
floated state.

[0065] The first and second pixel electrodes 350a and 3505
and the first and second common electrodes 360a and 3605
are disposed on the insulating layer 135, in which the first and
second pixel electrodes 350a and 3505 are electrically con-
nected with the thin film transistor Tr, and the first and second
common electrodes 360a and 3605 form the horizontal elec-
tric field together with the first and second pixel electrodes
350a and 3505. The first common electrode 360a is disposed
alternately with the first pixel electrode 350a and the second
common electrode 3605 is disposed alternately with the sec-
ond pixel electrode 3505.

[0066] Indetail, the first pixel electrode 350a is disposed in
the transmission part 100T and the second pixel electrode
3506 is disposed in the reflection part 100R. Each of the first
and second pixel electrodes 3504 and 3505 are branched into
a plurality of pixel electrodes, respectively. Further, the first
and second pixel electrodes 3504 and 3505 may have direc-
tivities different from each other. For example, the first and
second pixel electrodes 3504 and 3505 may be inclined while
forming an inclination angle of 30° to 60° therebetween. The
highest optical efficiency can be achieved when the first and
second pixel electrodes 350a and 3505 form an angle of 45°
therebetween. At this time, the first pixel electrode 350a is
inclined at an angle of 5° with respect to a gate line and the
second pixel electrode 3505 is inclined at a negative angle of
40° with respect to the gate line.

[0067] The first common electrode 360a is disposed in the
transmission part 100T and the second common electrode
3606 is disposed in the reflection part 100R. The first and
second common electrodes 360a and 3605 is branched into a
plurality of common electrodes, respectively.

[0068] The first pixel electrode 350« is disposed alternately
with the first common electrode 360a, thereby forming the
horizontal electric field, i.e. the electric field parallel to the
gate line. Similarly to this, the second common electrode
3605 is alternately disposed with the second pixel electrode
3504, thereby forming the horizontal electric field.

[0069] For example, the first and second common elec-
trodes 360a and 3605 may be inclined while forming an
inclination angle of 30° to 60° therebetween. The highest
optical efficiency can be achieved when the first and second
common electrodes 360¢ and 3605 form an angle of 45°
therebetween. At this time, the first common electrode 360a is
inclined at a positive angle of 5° with respect to the gate line
and the second common electrode 3605 is inclined at a nega-
tive angle of 40° with respect to the gate line.

[0070] Inorder to improve the optical efficiency by match-
ing the liquid crystal driving characteristics of the transmis-
sion part 100T with the liquid crystal driving characteristics
of the reflection part 100R, alignment layers 170 having dif-
ferent alignment directions are disposed in the transmission
part 100T and the reflection part 100R. The transmission part
100T is disposed while forming an angle 0f40° to 50° relative
to the reflection part 100R. In addition, in order to improve the
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optical efficiency, the alignment layer 170 may have an align-
ment angle (aand b) of 5° to 20° with respect to the alignment
direction of the pixel electrodes 350a and 3505. In particular,
when the alignment layer 170 has an alignment angle (a and
b) of 5° with respect to the alignment direction of the pixel
electrodes 350a and 3505, the driving characteristics of the
transmission part 100T match with the driving characteristics
of the reflection part 100R. For example, the transmission part
100T has an alignment angle of 0° with respect to the gate line
and the reflection part 100R has an alignment angle of 45°
with respect to the gate line.

[0071] According to the embodiments as described above,
the directivities of the pixel electrodes in the reflection part
and the transmission part, the directivities of the pixel elec-
trodes and the alignment directivities of the alignment layers
are controlled, so that the viewing angle characteristics can be
improved and the optical efficiency can be improved by
matching the driving characteristics of the reflection part with
the driving characteristics of the transmission part. Thus, an
additional compensation film is not required, so that the qual-
ity of the liquid crystal display device can be improved and
the manufacturing cost can be saved.

[0072] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate including a transmission part and a reflec-
tion part;

a common electrode disposed on the transmission part and
the reflection part;

a plurality of first pixel electrodes disposed on the trans-
mission part and having a first electrode direction;

a plurality of second pixel electrodes disposed on the
reflection part and having a second electrode direction,
the first electrode direction and the second electrode
direction creating an acute angle;

a second substrate facing the first substrate; and

a liquid crystal layer interposed between the first and sec-
ond substrates.

2. The liquid crystal display device as claimed in claim 1,
wherein the second direction is inclined at an angle of 30° to
60° with respect to the first direction.

3. The liquid crystal display device as claimed in claim 1,
further comprising a gate line and a data line crossing each
other on the first substrate, wherein the first pixel electrode
has a angle of 5° with respect to the gate line, and the second
pixel electrode has a angle of 40° with respect to the gate line.

4. The liquid crystal display device as claimed in claim 1,
further comprising:

a first alignment layer disposed on the transmission part

and having a first alignment direction; and

a second alignment layer disposed on the reflection part
and having a second alignment direction inclined at an
angle of 40° to 50° with respect to the first alignment
direction.

5. The liquid crystal display device as claimed in claim 4,

wherein the first alignment direction is inclined at an angle of
5° to 20° with respect to the first pixel electrode, and the
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second alignment direction is inclined at an angle of 5° to 20°
with respect to the second pixel electrode.

6. The liquid crystal display device as claimed in claim 1,
further comprising first and second polarizing members
aligned at outer sides of the first and second substrates,
respectively, and the optical axes of the first and second
polarizing members being perpendicular to each other,
wherein an optical axis of one of the first and second polar-
izing members is parallel to the first alignment direction.

7. The liquid crystal display device as claimed in claim 1,
wherein the common electrode comprises:

atransmissive common electrode corresponding to the first

pixel electrode; and

areflective common electrode corresponding to the second

pixel electrode.

8. The liquid crystal display device as claimed in claim 7,
wherein the transmissive and reflective common electrodes
are electrically connected with each other at a boundary
between the transmission part and the reflection part.

9. The liquid crystal display device as claimed in claim 1,
wherein the common electrode is branched into a plurality of
electrodes which are disposed alternately with the first and
second pixel electrodes.

10. The liquid crystal display device as claimed in claim 1,
further comprising a reflective pattern corresponding to the
second pixel electrode disposed in the reflection part, isolated
from the common electrode and being floated.

11. A method for manufacturing a liquid crystal display
device, the method comprising the steps of:

providing a first substrate including a transmission part and

a reflection part;
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forming a common electrode on the transmission part and
the reflection part, a plurality of first pixel electrodes
having a first electrode direction on the transmission
part, and a plurality of second pixel electrodes having a
second electrode direction on the reflection part, the first
electrode direction and the second electrode direction
creating an acute angle;

providing a second substrate facing the first substrate; and

forming a liquid crystal layer interposed between the first

and second substrates.

12. The method as claimed in claim 11, wherein the second
direction is inclined at an angle of 30° to 60° with respect to
the first direction.

13. The method as claimed in claim 11, further comprising
a gate line and a data line crossing each other on the first
substrate, wherein the first pixel electrode has a angle of 5°
with respect to the gate line, and the second pixel electrode
has a angle of 40° with respect to the gate line.

14. The method as claimed in claim 11, further comprising
forming a first alignment layer having a first alignment direc-
tion on the transmission part and a second alignment layer
having a second alignment direction on the reflection part, the
second alignment direction being inclined at an angle of 40°
to 50° with respect to the first alignment direction.

15. The method as claimed in claim 14, wherein the first
alignment direction forms an angle of 5° to 20° with respect
to the first pixel electrode, and the second alignment direction
forms an angle of 5° to 20° with respect to the second pixel
electrode.
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