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7) ABSTRACT

A liquid crystal display includes: a first substrate; a first
signal line formed on the first substrate and extending in a
direction; a second signal line intersecting the first signal
line while being insulated; a pixel electrode formed in a
pixel area defined by intersections of the first signal line and
the second signal line, the pixel electrode having a plurality
of partitions; a switching e¢lement connected to the first
signal line, the second signal line, and the pixel electrode; a
second substrate opposite the first substrate; a black matrix
formed on the second substrate; and a common electrode
formed over the second substrate having a plurality of
domain defining members, wherein each domain is enclosed
by the partitions of the pixel electrode and the domain
defining members and has at least one long side parallel or
perpendicular to the first signal line and at least one short
side curved at an angle of about 30 to about 60 degrees with
the first signal line.
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LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to a liquid crystal display
(LCD), and more particularly, to a liquid crystal display
having a plurality of pixel areas divided into a number of
domains to obtain a wide viewing angle.

(b) Description of the Related Art

In general, a liquid crystal display has an upper panel
including a common electrode and a plurality of color filters,
a lower panel including a plurality of thin film transistors
and pixel electrodes, and a liquid crystal layer having liquid
crystal molecules therebetween. The pixel electrodes and the
common electrode are applied with electrical voltages to
generate an electric field to vary the arrangement of the
liquid crystal molecules, thereby controlling the transmit-
tance of light passing through the liquid crystal layer. Since
a pair of polarizers are attached to the upper and the lower
panels, respectively, the light incident on the liquid crystal
layer after passing through one polarizer varies its polariza-
tion during its progress in the liquid crystal layer, and the
resulting polarization of the light determines the transmit-
tance of the light out of the other polarizer.

Conventional LCDs typically have narrow viewing
angles. Various techniques for widening the viewing angle
have been developed. One of the techniques is to align the
liquid crystal molecules perpendicular to the upper and the
lower panels, and to form apertures or protrusions in the
pixel electrodes and the common electrode opposite to the
pixel electrodes.

The technique related to the apertures is to control the tilt
directions of the liquid crystal molecules by using the fringe
field generated by the apertures for widening the viewing
angle.

The technique related to the protrusions is to control the
tilt directions of the liquid crystal molecules by altering the
electrical field using the protrusions.

Another technique is to provide the apertures in the pixel
electrodes of the lower panel and the protrusions on the
common electrode of the upper panel for controlling the tilt
directions of the liquid crystal molecules.

These mentioned techniques to obtain a wide viewing
angle are to provide a plurality of domains wherein most of
the liquid crystal molecules in each domain are aligned in
the same direction. The domain has two long sides and two
short sides for improving the fringe field effect and the
response time. However, in these liquid crystal displays,
there are disadvantages in that the image quality is deterio-
rated because of the texture which departs from the short
sides and deeply penetrate into the center of domains, and
from overshoot of brightness that appear more brightly in
the first stage of every frame on a screen. Thus it is desirable
to reduce generation of the textures and to prevent the
overshoot of brightness, thereby enhancing the image qual-
ity of a liquid crystal display.

SUMMARY OF THE INVENTION

Aliquid crystal display is provided, which includes: a first
substrate; a first signal line formed on the first substrate and
extending in a direction; a second signal line intersecting but
insulated from the first signal line; a pixel electrode formed
in a pixel area defined by intersections of the first signal line
and the second signal line, the pixel electrode having a
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plurality of partitions; a switching element connected to the
first signal line, the second signal line, and the pixel elec-
trode; a second substrate opposite the first substrate; a black
matrix formed on the second substrate; and a common
electrode formed over the second substrate having a plural-
ity of domain defining members, wherein each domain is
enclosed by the partitions of the pixel electrode and the
domain defining members and has at least one long side
parallel or perpendicular to the first signal line and at least
one short side curved at an angle of about 30 to about 60
degrees with the first signal line.

According to an aspect of the present invention, the pixel
electrode is made of such as ITO (indium tin oxide) or IZO
(indivm zinc oxide). Each of the plurality of the partitions
has a rectangular shape and includes at least one chamfered
corner or at least one convex corner. Each of the plurality of
the partitions is arranged in the same direction as the second
signal line. The plurality of partitions are connected by
connecting members therebetween. The black matrix is
made of a double-layered structure of Cr/CrO,.

According to a preferred embodiment of the present
invention, a plurality of storage electrodes are further
included between each of the plurality of partitions of the
pixel electrode.

According to an aspect of the present invention, the
plurality of domain defining members include a plurality of
apertures. Each of the plurality of apertures has at least one
end part shaped triangle. The triangle has an angle made by
the bottom side and both lateral sides of the triangle in the
range of about 30° to about 60°. The plurality of domain
defining members include a plurality of protrusions.

According to an aspect of the present invention, a liquid
crystal layer is further included between the first substrate
and the second substrate.

A liquid crystal display is also provided, which includes:
a first panel including a first signal line, a second signal line
intersecting the first signal line, a pixel electrode having a
plurality of partitions, and a thin film transistor, wherein the
thin film transistor includes a gate electrode extended from
the first signal line, a source electrode extended from the
second signal line, and a drain electrode connected to the
pixel electrode, wherein the pixel electrode is formed in a
pixel area defined by intersections of the first signal line and
the second signal line; and a second panel disposed opposite
the first panel, the second panel including a common elec-
trode having a plurality of domain defining members, each
of the plurality of domain defining members having at least
one end portion shaped substantially as a triangle.

According to an aspect of the present invention, a liquid
crystal layer is further included between the first panel and
the second panel and a black matrix is further included on
the second panel to define the pixel area.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the present
invention will become more apparent by describing in detail
preferred embodiments thereof with reference to the accom-
panying drawings in which:

FIGS. 1A to 5A are layout views of thin film transistor
array panels for liquid crystal displays according to the first
to fifth embodiments of the present invention, respectively,

FIGS. 1B to 3B are layout views of color filter panels for
liquid crystal displays according to the first to fifth embodi-
ments of the present invention, respectively;

FIGS. 1C to 5C are layout views of liquid crystal displays
according to the first to fifth embodiments of the present
invention, respectively;
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FIG. 1D is a cross-sectional view of the thin film tran-
sistor array panel taken along the line ID-ID' of FIG. 1A,

FIG. 1E is a cross-sectional view of the color filter panel
taken along the line I E-IE' of FIG. 1B;

FIG. 1F is a modified example of the color filter panel
shown in FIG. 1E; and

FIGS. 6A and 6B are conventional schematic diagrams of
an arrangement of liquid crystal molecules in a domain.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.
This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein. In the drawings, the thickness of
layers and regions are exaggerated for clarity. Like numerals
refer to like elements throughout. It will be understood that
when an element such as a layer, region or substrate is
referred to as being “on” another element, it can be directly
on the other element or intervening elements may also be
present. In contrast, when an element is referred to as being
“directly on” another element, there are no intervening
elements present. Then, liquid crystal displays according to
embodiments of the present invention will be described with
reference to the drawings.

Aliquid crystal display according to a preferred embodi-
ment of the present invention will be described with refer-
ence to FIGS. 1A to 1E.

FIGS. 1A, 1B, and 1C are layout views of a thin film
transistor array panel, a color filter panel, and a liquid crystal
display according to the first embodiment of the present
invention, respectively. FIGS. 1D and 1E are cross-sectional
views taken along the lines ID-ID' and [E-IE' of FIGS. 1A
and 1B, respectively.

Now, a thin film transistor array panel for a liquid crystal
display according to the first embodiment will be described
with reference to FIGS. 1A and 1D.

Agate wire such as a gate line 20 extending in a transverse
direction, a gate electrode 21 which extends from the gate
line 20 is formed on an insulating substrate 10 such as
transparent glass. A storage electrode wire having a plurality
of storage electrode lines 30-35 on the insulating substrate
10 is also formed on the insulating substrate 10. The storage
electrode line 30 is formed in parallel to the gate line 20. The
other storage electrode lines such as the first to fifth storage
electrode lines 31-35 are branches of the storage electrode
line 30. The first storage electrode line 31 directly connected
to the storage electrode line 30 extends in a longitudinal
direction, and the second and the third storage electrode
lines 32 and 33 are connected to the first storage electrode
line 31 and extend in a transverse direction. The fourth
storage electrode line 34 extends in the longitudinal direc-
tion and is connected to an end of the third storage electrode
line 33. The fifth storage electrode line 35 is connected to an
end of the first storage electrode line 31 and extends in the
transverse direction.

The gate line 20, the gate electrode 21, and the plurality
of storage electrode lines 30-35 are covered with a gate
insulating film 40, preferably made of SiO,, SiN,, or the
like. On the gate insulating film 40, a semiconductor layer
50, preferably made of amorphous silicon, polysilicon, or
the like is formed opposite the gate electrode 21. Two
separate ohmic contact layers 61 and 62, preferably made of
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amorphous silicon heavily doped with N-type impurity such
as phosphorus are formed on the semiconductor layer 50. A
data line 70 is formed on the gate insulating layer 40 and the
ohmic contact layers 61 and 62, and the date line 70
intersects the gate line 20. A source electrode 71 extended
from the date line 70 is formed on the ohmic contact layer
61, and a drain electrode 72 is formed opposite the source
electrode 71 on the ohmic contact layer 61. The ohmic
contact layers 61 and 62 are interposed for reducing the
resistance between the semiconductor layer 50 and the
source and the drain electrodes 71 and 72. The source
electrode 71 has a U-shape.

A passivation film 80 having a contact hole 81, preferably
made of Si0, or SiN,, or a multi-layered structure including
the layers made of the SiO, or SiN,, covers the data line 70,
the source electrode 71, the drain electrode 72, and the
exposed portion of the semiconductor layer 50. A contact
hole 81 exposes the drain electrode 72. According to an
embodiment of the present invention, the passivation film 80
can be formed from a thick organic insulating film.

A pixel electrode 90 connected to the drain electrode 72
through the contact hole 81, located in a pixel area defined
by intersections of two adjacent gate line 20 and data line 70,
is formed on the passivation film 80. According to a pre-
ferred embodiment of the present invention, the pixel elec-
trode 90 is preferably made of transparent or opaque con-
ductive material such as ITO (indium tin oxide) or [ZO
(indivm zine oxide).

According to an embodiment of the present invention, the
pixel electrode 90 has a plurality of partitions, each partition
is connected by connecting members therebetween. For
explanation, the pixel electrode 90 can be divided into a
lower, a middle, and an upper partitions 91, 92, 93 as shown
in FIG. 1A, which are arranged in the longitudinal direction.
The lower partition 91 and the middle partition 92 are
connected via connecting member 94. The middle partition
92 and the upper partition 93 are connected via connecting
member 95. Although the connecting member 94 connecting
the lower and the middle partitions 91 and 92 is located at
the middle point of their edges and the connecting member
95 connecting the middle and the upper partitions 92 and 93
is located at their corner in this embodiment, the positions of
the connecting members 94 and 95 can be varied.

According to an embodiment of the present invention, the
lower partition 91 is rectangular shape having four cham-
fered corners located in the lower half portion of a pixel area,
and is directly connected to the drain electrode 72 through
the contact hole 81 near the lower edge. The middle and the
upper partitions 92 and 93 are also rectangular shape, each
having four chamfered corners, and located in the upper half
portion of the pixel area. The second storage electrode 32 is
located between the middle and the upper partitions 92 and
93. The third storage electrode 33 is located between the
lower and the middle pixel electrode 91 and 92. The lower
partition 91 is almost surrounded by the first, the third, the
fourth, and the fifth storage electrodes 31, 33, 34, 35.

It is preferable that the angles made by the chamfers and
the related edges of the low, middle, and upper partitions 91,
92, 93 are in the range of 120° to 150° (or 30° to 60°), and
more preferably 135° (or 45°).

Next, a color filter panel according to the first embodi-
ment of the present invention will be described with refer-
ence to FIGS. 1B and IE.

A black matrix 200 having a double-layered structure of
Cr/CrO, is formed on a transparent insulating substrate 100
such as glass to define the pixel area. A color filter 300 is
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formed in the pixel area of the substrate 100, and a common
electrode 400 made of transparent conducting material is
formed on the color filter 300, and may cover the whole
surface of the substrate 100 including the black matrix 200.

According to an embodiment of the present invention, the
common electrode 400 includes a plurality of apertures. For
explanation, there are three apertures, such as a first to a
third apertures 410, 420, 430 of stripes as shown in FIG. 1B.
The first aperture 410 extending in the longitudinal direction
divides the lower half of the pixel area into two parts
arranged in the transverse direction, and the second and the
third apertures 420 and 430 extending in the transverse
direction and arranged in the longitudinal direction divide
the upper half of the pixel area into three parts arranged in
the longitudinal direction. The end partition of the width of
the apertures 410, 420, 430 gradually increases to become
substantially isosceles triangles. The angles made by the
bottom side and both lateral sides of the triangle are in the
range of about 30° to about 60°, and more preferably about
45°.

FIG. 1F shows a modified example of the color filter panel
shown in FIG. 1E, where the aperture 410 shown in FIG. 1E
is replaced with a protrusion 412. That is, a common
electrode 400 has no aperture, and the protrusion 412 is
formed on the common electrode 400. The protrusion 412 is
preferably made of organic material.

According to an embodiment of the present invention, the
black matrix 200 can be made of organic material, and the
color filter 300 can be formed in the thin film transistor array
panel instead.

Then, a liquid crystal display, which is an assembly of the
thin film transistor array panel shown in FIG. 1A and the
color filter panel shown in FIG. 1B, will be described with
reference to FIG. 1C.

The thin film transistor array panel of the FIG. 1A and the
color filter panel of FIG. 1B are first assembled, and then,
liquid crystal material is injected into the gap between the
two panels and vertically aligned. Two polarizers (not
shown) are attached to the outer surfaces of the panels so
that their polarizing axes are perpendicular to each other,
thereby preparing the liquid crystal display according to the
first embodiment.

When the two panels are assembled, the lower, middle,
and upper partitions 91, 92, 93 of the thin film transistor
array panel shown in FIG. 1A and the apertures 410, 420,
430 in the common electrode 400 of the color filter panel
shown in FIG. 1B overlap each other, thereby dividing a
pixel region into a number of domains. The pixel region is
defined as a portion of the liquid crystal layer between the
corresponding pixel areas of both panels. The planar shape
of each domain has a long stripe with tapered ends, made by
the chamfers of the lower, middle, and upper partitions 91,
92, 93 and the lateral sides of the isosceles triangular ends
of the apertures 410, 420, 430. That is, each domain has two
long sides and tapered short sides when viewed from the top.
The long sides of the domain are substantially parallel to the
data line 70 (in FIG. 1A) or the gate line 20 (in FIG. 1A),
and curves at an angle of about 45° with the polarizing axes
of the polarizer. The tapered sides of the domain curves at an
angle of about 30° to about 60° with the data line 70 (in FIG.
1A) or the gate line 20 (in FIG. 1A), and curves at an angle
of about 0° to about 15° or about 75° to about 90° with the
polarizing axes. It is preferable that the short sides of the
domain are parallel or perpendicular to the polarizing axes.

FIGS. 6A and 6B are conventional schematic diagrams
showing the arrangements of the liquid crystal molecules at
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the earlier stage of a frame and at the later stage of a frame,
respectively, where the short sides of domains are perpen-
dicular to the long sides and curve at an angle of about 45°
with the polarizing axes of polarizers.

When a voltage is applied between a pixel electrode 90 (in
FIG. 1A) and a common electrode 400 (in FIG. 1E), the
liquid crystal molecules around the sides of the domain tilt
in a direction perpendicular to the sides by the electric field
as shown in FIG. 6A (at the earlier stage of a frame), and
thus curve at an angle of about 45° with the polarizing axes
of the polarizers. Therefore, all incident light passes through
the polarizers, thereby brightening the pixel. However, the
liquid crystal molecules near the short sides begin to align
parallel to the polarizing axes due to the elastic force
between the molecules, and the number of such molecules
increases with time as shown in FIG. 6B (at the later stage
of a frame). The light passing through the liquid crystal layer
where the long axes of molecules are aligned parallel to one
of two polarizing axes is blocked by the other polarizer,
thereby generating the black texture in the pixel. Therefore,
a phenomenon that the screen, which is bright at the earlier
stage of a frame, becomes dark with time, i.e., the overshoot
of brightness occurs. In addition, since the short sides and
the long sides of the domain are perpendicular to each other,
the transitional portion of the arrangement of liquid crystal
molecules is deeply distributed into the domain. This tran-
sitional portion of the arrangement appears as the texture.

However, since the tapered short sides of the domain
according to the present invention as shown in FIG. 1C are
parallel to the polarizing axes, the long axes of the liquid
crystal molecules aligned perpendicular to the short sides are
parallel to one of the polarizing axes and the light passing
through these portions is blocked by the other polarizer. This
arrangement at the earlier stage changes not so much at the
later stage. Therefore, the difference in the brightness of
screen between the earlier and the later stages becomes
small, and thus the overshoot of the screen brightness is
reduced. Furthermore, since the short sides of the domain
curve at an angle of about 45° with the long sides, the
transitional portion of the arrangement of the liquid crystal
molecules may be distributed only near the short sides.
Therefore, the texture is not spread into the domain.

As shown in FIG. 1C, each domain is shaped substantially
as two trapezoids sharing a common long side.

A liquid crystal display according to the second embodi-
ment of the present invention will be described.

FIGS. 2A, 2B, and 2C are layout views of a thin film
transistor array panel, a color filter panel, and a liquid crystal
display according to the second embodiment of the present
invention, respectively.

As shown in FIGS. 2A, 2B and 2C, except for the planar
shape of a pixel electrode 90 of the thin film transistor array
panel, a liquid crystal display according to the second
embodiment has the same structure as that according to the
first embodiment. The difference between the second and the
first embodiment is that three partitions 91, 92, 93 of the
pixel electrode 90 according to this embodiment are not
chamfered.

Therefore, in the liquid crystal display according to the
second embodiment of the present invention, each domain,
enclosed by apertures 410,420, and 430 in a common
¢lectrode 400 (in FIGS. 1E and 1F) and the partitions 91, 92,
and 93 of the pixel electrode 90, have two long sides and
four short sides. Two of the short sides (S1 and S2 of FIG.
2C) of each domain curve at an angle of about 120° to about
150° with a long side L1 and the other two short sides S3 and
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S4 are perpendicular to a long sides L.2. The tapered short
sides are substantially symmetrically arranged with respect
1o other sides. The domain formed by S1 to S4, L1 and [.2
is shaped substantially like a trapezoid joined with a rect-
angle.

The tapered short sides prevent the overshoot of the
screen brightness and reduce the texture as explained in
FIGS. 6A and 6B. According to embodiments of the present
invention as shown in FIGS. 1C and 2C, the longer the
tapered sides become, the more this effect increases. This
effect increases as the tapered angle is about 45 degrees. The
length of the tapered sides S1 and S2 (FIG. 2C) is preferably
longer than about 50% of the total length of the short sides
S3 and S4.

Aliquid crystal display according to the third embodiment
of the present invention will be described.

FIGS. 3A, 3B, and 3C are layout views of a thin film
transistor array panel, a color filter panel, and a liquid crystal
display according to the third embodiment of the present
invention, respectively.

As shown in FIGS. 3A, 3B and 3C, except for the planar
shapes of a pixel electrode 90 and apertures 410, 420, and
430 in a common clectrode 400 (in FIGS. 1E and 1F), a
liquid crystal display according to the third embodiment has
the same structure as that according to the first embodiment.

In detail, a middle and an upper partitions 92 and 93 of the
pixel electrode 90 have only two chamfered corners, which
are located opposite a connecting member 95 connecting the
middle and the upper partitions 92 and 93, as shown in FIG.
3A. In addition, a first aperture 410 in the common electrode
400 (in FIGS. 1E and 1F) have rectangular ends rather than
triangular ends, and each of a second and a third apertures
420 and 430 has one triangular end and one rectangular end,
as shown in FIG. 3B. The triangular ends are preferably
disposed opposite the chamfers of the partitions 92 and 93,
as shown in FIG. 3C.

Therefore, in the liquid crystal display according to the
third embodiment of the present invention, each domain,
enclosed by apertures 410, 420, and 430 in the common
electrode 400 (in FIGS. 1E and 1F) and the partitions 91, 92,
and 93 of the pixel electrode 90, have two long sides and
four short sides. Two short sides opposite in diagonal curves
at an angle of about 120° to about 150° with the long sides
and the other two short sides are perpendicular to the long
sides.

A liquid crystal display according to the fourth embodi-
ment of the present invention will be described.

FIGS. 4A, 4B, and 4C are layout views of a thin film
transistor array panel, a color filter panel, and a liquid crystal
display according to the fourth embodiment of the present
invention, respectively.

As shown in the FIGS. 4A, 4B and 4C, except for the
shape of a pixel electrode 90 of a thin film transistor array
panel, a liquid crystal display according to the fourth
embodiment has the same structure as that according to the
first embodiment. The differences between the fourth and the
first embodiments are that three partitions 91, 92, and 93 of
the pixel electrode 90 in this embodiment are connected at
both corners adjacent to data lines 70 and thus the chamfers
become smaller than those according to the first embodi-
ment.

In detail, the lower and the middle partitions 91 and 92 are
connected through two connecting members 94 and 96, and
the middle and upper partitions 92 and 93 are connected
through two connecting members 95 and 97. The connecting
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members 94 and 95 are located at right corners of the
partitions, and the connecting members 96 and 97 are
located at left corners of the partitions as shown FIG. 4A. In
addition, the triangular ends of apertures 410, 420, and 430
according to this embodiment are substantially smaller than
those according to the first embodiment, as shown in FIG.
4B.

Aliquid crystal display according to the fifth embodiment
of the present invention will be described.

FIGS. 5A, 5B, and 5C are layout views of a thin film
transistor array panel, a color filter panel, and a liquid crystal
display according to the fifth embodiment of the present
invention, respectively.

As shown in FIGS. 5A, 5B and 5C, except for the planar
shape of a pixel electrode 90 and apertures 410, 420 and 430
of a common electrode 400 (in FIGS. 1E and 1F), a liquid
crystal display according to the fifth embodiment has the
same structure as that according to the first embodiment.

In detail, chamfers of three partitions 91, 92, and 93 of the
pixel electrode 90 according to this embodiment are con-
vexly curved, as shown in FIG. 3A. In addition, lateral sides
of triangular ends of the apertures 410, 420, and 430 are
concavely curved, as shown in FIG. 5B. Therefore, in the
liquid crystal display according to the fifth embodiment of
the present invention, each domain, enclosed by the aper-
tures 410, 420, and 430 in the common electrode 400 and the
partitions 91, 92, and 93 of the pixel electrode 90, has a
shape of rectangle with round corners.

The curved short sides also prevent the overshoot of the
screen brightness and reduce the texture as the tapered sides
of the above embodiments.

In the drawings and specification, there have been dis-
closed typical preferred embodiments of the present inven-
tion and, although specific terms are employed, they are
used in a generic and descriptive sense only and not for
purposes of limitation, the scope of the invention being set
forth in the following claims.

What is claimed is:

1. A liquid crystal display comprising:

a first substrate;

a first signal line formed on the first substrate and extend-

ing in a direction;

a second signal line intersecting but insulated from the
first signal line;

a pixel electrode formed in a pixel area defined by
intersections of the first signal line and the second
signal line, the pixel electrode having a plurality of
partitions;

a switching element connected to the first signal line, the
second signal line, and the pixel electrode;

a second substrate opposite the first substrate;

a black matrix formed on the second substrate; and

a common electrode formed over the second subsirate
having a plurality of domain defining members,
wherein each domain is enclosed by the partitions of
the pixel electrode and the domain defining members
and has at least one long side parallel or perpendicular
to the first signal line and at least one tapered side
curved at an angle of about 30 to about 60 degrees with
the first signal line.

2. The liquid crystal display of claim 1, wherein each of
the plurality of the partitions has a rectangular shape and
includes at least one chamfered corner.

3. The liquid crystal display of claim 2, wherein each of
the plurality of the partitions includes four chamfered cor-
ners.
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4. The liquid crystal display of claim 1, wherein each of
the plurality of the partitions has a rectangular shape includ-
ing at least one convex corner.

5. The liquid crystal display of claim 4, wherein each of
the plurality of the partitions includes four convex corner.

6. The liquid crystal display of claim 1, wherein each of
the plurality of the partitions is arranged in the same
direction as the second signal line.

7. The liquid crystal display of claim 1, wherein the
plurality of partitions are connected by connecting members
therebetween.

8. The liquid crystal display of claim 1, further comprising
a plurality of storage electrodes disposed between each of
the plurality of partitions of the pixel electrode.

9. The liquid crystal display of claim 1, wherein the black
matrix is made of a double-layered structure of Cr/CrO.,.

10. The liquid crystal display of claim 1, wherein the
plurality of domain defining members include a plurality of
apertures in the common electrode.

11. The liquid crystal display of claim 10, wherein each of
the plurality of apertures has at least one end part shaped as
a triangle.

12. The liquid crystal display of claim 11, wherein the
triangle has an angle made by the bottom side and both
lateral sides of the triangle in the range of about 30° to about
60°.

13. The liquid crystal display of claim 1, wherein the
plurality of domain defining members include a plurality of
protrusions.

14. The liquid crystal display of claim 1, wherein each
said domain is defined by at least two tapered sides 1, each
adjacent to a short side, wherein the length of each of the two
tapered sides is longer than the length of the adjacent short
sides.

15. The liquid crystal display of claim 1, further com-
prising a liquid crystal layer interposed between the first
substrate and the second substrate.

16. The liquid crystal display of claim 1 wherein each
domain is shaped substantially as two trapezoids sharing a
common long side.
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17. The liquid crystal display of claim 1 wherein each
domain is shaped substantially as a trapezoid joined with a
rectangle.

18. A liquid crystal display comprising:

a first panel including a first signal line, a second signal
line intersecting the first signal line, a pixel electrode
having a plurality of partitions, and a thin film
transistor, wherein the thin film transistor includes a
gate electrode extended from the first signal line, a
source electrode extended from the second signal line,
and a drain electrode connected to the pixel electrode,
wherein the pixel electrode is formed in a pixel arca
defined by intersections of the first signal line and the
second signal line; and

a second panel disposed opposite the first panel, the
second panel including a common electrode having a
plurality of domain defining members, each of the
plurality of domain defining members having at least
one end portion shaped as a triangle.

19. The liquid crystal display of claim 18, wherein each
of the plurality of the partitions has a rectangular shape and
includes at least one chamfered corner.

20. The liquid crystal display of claim 18, wherein each
of the plurality of the partitions is rectangular shape and
includes at least one convex corner.

21. The liquid crystal display of claim 18, further com-
prising a liquid crystal layer between the first panel and the
second panel.

22. The liquid crystal display of claim 18, further com-
prising a black matrix on the second panel to define the pixel
area.

23. The liquid crystal display of claim 18 wherein each
domain is shaped substantially as two trapezoids sharing a
common long side.

24. The liquid crystal display of claim 18 wherein each
domain is shaped substantially as a trapezoid joined with a
rectangle.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

KRN

IPCH 35

CPCHRF

S EREESE

BEG®)

—NHEEMEZFSLEE-—FILAR , ANLZ RRBRTERE
HE-—FSLNE_GESEANRXXRRENGREX S , GEBRESR
ENDE TR EEE-FEL  EoFELNGRBRNEE &
AN E B R EE —ER LN REE KR EREE S I BEREN
HESE—ER LN AHER AP BHERBRMNBERELFNRE
HREE  ABEREF-GFESLFTREENEDL KL, 2L
BIE5E—FESEUANEZTN0OENAEELH,

IT
—MERETRE, BE  F-ERE-FEL , EREE-ERLHR " m\

HRETE

US6816220 AFF(A45) R
US10/108774 Hig A
ZEfRFH/RA At

SAMSUNG ELECTRONICS CO. , LTD.

=EDISPLAY CO., LTD.

BAEK SEUNG SOO
PARK WOON YONG
JUN SAHNG IK

KIM IL GON

NA BYOUNG SUN
TAK YOUNG MI
SONG YU RI

BAEK, SEUNG-SOO
PARK, WOON-YONG
JUN, SAHNG-IK

KIM, IL-GON

NA, BYOUNG-SUN
TAK, YOUNG-MI
SONG, YU-RI

2004-11-09

2002-03-28

patsnap

GO02F1/13 G02F1/1343 G02F1/1333 G02F1/1337 G02F1/1335 G02F1/1368 G02F1/133

G02F1/134336 G02F1/133707 G02F2201/121 G02F2001/134318

NGUYEN , Z&E
1020010016156 2001-03-28 KR
US20020140892A1

Espacenet USPTO

\

FOLARIZING
AXES

J



https://share-analytics.zhihuiya.com/view/0f283054-ffb9-464c-ad8d-5466e4d4ae2c
https://worldwide.espacenet.com/patent/search/family/036929917/publication/US6816220B2?q=US6816220B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6816220.PN.&OS=PN/6816220&RS=PN/6816220

