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(57) ABSTRACT

A liquid crystal display includes a first insulation substrate, a
plurality of gate lines and a plurality of data lines disposed on
the first insulation substrate, a plurality of thin film transistors
connected to the plurality of gate lines and the plurality of
data lines, a plurality of pixel electrodes connected to the
plurality of thin film transistors, a second insulation substrate
disposed substantially opposite to the first insulation sub-
strate; a plurality of column spacers disposed between the
first and second insulation substrates and which supports the
first and second insulation substrates, a light blocking mem-
ber disposed on the first insulation substrate and including a
sheet portion which includes an opening, a height controlling
member disposed at the opening of the sheet portion of the
light blocking member, where the plurality of column spacers
is disposed on the height controlling member or the light
blocking member.
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LIQUID CRYSTAL DISPLAY

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0008581, filed on
Jan. 29, 2010, and all the benefits accruing therefrom under
35 U.S.C. §119, the content of which in its entirety is herein
incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] (1) Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (“LCD”), and more particularly, to an LCD having col-
umn spacers with a substantially increased aperture ratio.
[0004] (2) Description of the Related Art

[0005] Ingeneral, aliquidcrystal display (“LCD”) includes
two display panels having field generating electrodes, such as
pixel electrodes and a common electrode, and a liquid crystal
layer interposed therebetween. The LCD displays images by
applying voltages to the field-generating electrodes to gener-
ate an electric field in the LC layer that determines the orien-
tation of liquid crystal molecules in the liquid crystal layer to
adjust polarization of incident light.

[0006] An active spacer may be used to maintain a constant
cell gap between the upper and lower panels to maintain a
constant interval between the two display panels of the LCD.
The active spacer may typically be divided into two different
types, one type includes a bead spacer and another type
includes a column spacer.

[0007] The bead spacer may be employed with a simple
process may be easy to manufacture. However, the bead
spacer is floated inside the LCD such that the bead spacer may
be moved along with liquid crystals when injecting the liquid
crystals into the LCD. Accordingly, when the movement pres-
sure is high and the movement distance is extended during
injecting the liquid crystals, the alignment layer may be
pressed such that light leakage is generated.

[0008] Incontrast, since the column spacer may be formed
by a photolithography process, the column spacer can be
fixed to a desired location. However, since the column spacer
has a lower elasticity and a weaker smear characteristic of
enduring a weight compared to the bead spacer, the column
spacer and an underlying layer thereof are collapsed when a
substantially high external pressure is applied to the LCD
panel, and stains may be thereby generated in the LCD panel.
[0009] To overcome the abovementioned deficiencies of
the column spacer, the density and the size of the column
spacer may be increased, or the smear characteristic of the
column spacer may be improved such that the column spacer
endures a predetermined degree of impact.

[0010] However, if the density or the size of the column
spacer is increased, the elasticity of the column spacer is
correspondingly decreased. In addition, when injecting the
liquid crystal, the liquid crystal movement with the display is
constrained. Also, the column spacer is typically positioned
ona flat portion of a substrate such that a pattern such as a gate
metal pattern is typically formed under the column spacer,
while the gate metal pattern is disposed in the pixel area such
that the aperture ratio is reduced.

BRIEF SUMMARY OF THE INVENTION

[0011] In an exemplary embodiment, a liquid crystal dis-
play including a column spacer is substantially endured
against an external pressure without a reduction of elastic of
the column spacer.
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[0012] Inanexemplary embodiment, an aperture ratio of a
liquid crystal display including the column spacer is not
reduced due to the column spacer.

[0013] In an exemplary embodiment, a liquid crystal dis-
play includes a first insulation substrate, a plurality of gate
lines disposed on the first insulation substrate, a plurality of
data lines disposed on the first insulation substrate substan-
tially oblique to the plurality of gate lines, a plurality of thin
film transistors connected to the plurality of gate lines and the
plurality of data lines, a plurality of pixel electrodes con-
nected to the plurality of thin film transistors, a second insu-
lation substrate disposed substantially opposite to the first
insulation substrate; a plurality of column spacers disposed
between the first insulation substrate and the second insula-
tion substrate and which supports the first insulation substrate
and the second insulation substrate, a light blocking member
disposed on the first insulation substrate and including a sheet
portion, where the sheet portion of the light blocking member
includes an opening, a height controlling member disposed at
the opening of the sheet portion of the light blocking member,
where the plurality of column spacers is disposed on at least
one of the height controlling member.

[0014] Inan exemplary embodiment, the liquid crystal dis-
play may further include a red color filter disposed on the first
insulation substrate, a green color filter disposed on the first
insulation substrate and a blue color filter disposed on the first
insulation substrate, where the height controlling member
includes a material substantially similar to a material of one of
the red color filter, the green color filter and the blue color
filter.

[0015] In an exemplary embodiment, the opening of the
sheet portion of the light blocking member overlaps a thin
film transistor of the plurality of thin film transistors.

[0016] In an exemplary embodiment, the plurality of col-
umn spacers may include a first spacer, a second spacer and a
third spacer, a height of the first spacer, a height of the second
spacer and a height of the third spacer may be different from
one another, and at least one of the first spacer and the second
spacer may be disposed on the height controlling member.
[0017] Inanexemplary embodiment, the height of the first
spacer may be greater than the height ofthe second spacer and
less than the height of the third spacer, and the first spacer is
in contact with the first insulation substrate and the second
insulation substrate.

[0018] In an exemplary embodiment, an upper surface of
the second spacer may be disposed below an upper surface of
the first spacer at a distance in a range from about 0.3
micrometers to about 0.7 micrometers with respect to a plane
defined by the upper surface of the first spacer.

[0019] In an exemplary embodiment, an upper surface of
the third spacer may be disposed below the upper surface of
the first spacer at a distance in a range from about 0.8
micrometers to about 1.2 micrometers with respect to a plane
defined by the upper surface of the first spacer.

[0020] In an exemplary embodiment, a bottom area of the
third spacer may be less than a bottom area of the first spacer
and greater than a bottom area of the second spacer.

[0021] In an exemplary embodiment, a cross section of a
lower portion of the first spacer may have a shape of a rect-
angle, a cross section of a lower portion of the second spacer
may have a shape of an octagon, and a cross section of a lower
portion of the third spacer may have a shape of a circle.
[0022] In an exemplary embodiment, the light blocking
member may further include a linear portion extending sub-
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stantially along the plurality of data lines, the sheet portion
may be substantially perpendicularly connected to the linear
portion, and the third spacer may be disposed on the linear
portion.

[0023] Inanexemplary embodiment, the liquid crystal dis-
play may further include a contact hole through which a pixel
electrode of the plurality of pixel electrode is connected to a
thin film transistor of the plurality of thin film transistors, and
a colored member disposed on the pixel electrode of the
plurality of pixel electrodes corresponding to the contact
hole, where the colored member compensates a cut-out por-
tion due to the contact hole.

[0024] In an exemplary embodiment, the colored member
and the spacer include a same material.

[0025] In an exemplary embodiment, the first insulation
substrate includes a display area which includes the pixel
electrode, and the sum of the bottom area of the first spacer of
the plurality of column spacers is in the range from about
0.2% to about 0.3% of the display area.

[0026] Inanexemplary embodiment, the pixel electrode of
the plurality of pixel may include a first sub-pixel electrode
disposed on an upper portion of an individual pixel and a
second sub-pixel electrode disposed on a lower portion of an
individual pixel, the plurality of thin film transistor may
include a first thin film transistor connected to the first sub-
pixel electrode and a second thin film transistor connected to
the second sub-pixel electrode, and the second sub-pixel elec-
trode may be connected to a step-down capacitor.

[0027] Inanexemplary embodiment, the sheet portion may
be disposed between the first sub-pixel electrode and the
second sub-pixel electrode.

[0028] In an exemplary embodiment, the plurality of thin
film transistors includes may further include a third thin film
transistor connected to the step-down capacitor, and an assis-
tance height controlling member may be disposed on at least
one of the third thin film transistor.

[0029] In an exemplary embodiment, the sheet portion of
the light blocking member may include an opening which
exposes the third thin film transistor, and the assistance height
controlling member may be disposed at the opening which
exposes the third thin film transistor.

[0030] Inanexemplary embodiment, the liquid crystal dis-
play may further include a red color filter disposed on the first
insulation substrate, a green color filter disposed on the first
insulation substrate, and a blue color filter disposed on the
first insulation substrate, where the assistance height control-
ling member includes a material substantially similar to a
material of one of the red color filter, the green color filter and
the blue color filter.

[0031] Inanexemplary embodiment, the liquid crystal dis-
play may further include a height controlling member dis-
posed on the first thin film transistor and the second thin film
transistor, where the gate electrodes of the first thin film
transistor and the second thin film transistor are commonly
connected.

[0032] Inanexemplary embodiment, the sheet portion may
include an opening which exposes the first thin film transistor
and the second thin film transistor, and the height controlling
member may be disposed at the opening which exposes the
first thin film transistor and the second thin film transistor.
[0033] In an exemplary embodiment, the first spacer may
be disposed on the height controlling member, and the second
spacer may be disposed on the assistance height controlling
member.
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[0034] Inan exemplary embodiment, the liquid crystal dis-
play may further include a first contact hole through which the
first sub-pixel electrode is connected to the first thin film
transistor, a second contact hole through which the second
sub-pixel electrode is connected to the second thin film tran-
sistor, and a colored member disposed on at least one of the
first sub-pixel electrode and the second sub-pixel electrode
corresponding to the first contact hole and the second contact
hole, respectively, wherein the colored member compensates
a cut-out portion due to the at least one of the first contact hole
and the second contact hole.

[0035] In an exemplary embodiment, the colored member
and the spacer may include a same material.

[0036] Inanexemplary embodiment, the sheet portion may
include an opening which exposes the first contact hole and
the second contact hole.

[0037] Inan exemplary embodiment, the liquid crystal dis-
play may endures against the external pressure without the
increasing a number of the main spacer using the assistance
spacer.

[0038] In an exemplary embodiment, the assistance spacer
is not in contact with a substrate, and the movement of the
liquid crystal is thereby not substantially limited.

[0039] In an exemplary embodiment, a metal pattern may
not be formed for the column spacer, and the aperture ratio of
the pixel is thereby substantially increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The above and other aspects, advantages and fea-
tures of this disclosure will become more apparent by
describing in further detail exemplary embodiments thereof
with reference to the accompanying drawings, in which:
[0041] FIG. 1 is a partial cross-sectional view of an exem-
plary embodiment of a liquid crystal display (“LCD”) accord-
ing to the present invention.

[0042] FIG. 2 is a top plan view of an exemplary embodi-
ment of an LCD according to the present invention.

[0043] FIG. 3 and FIG. 4 are partial cross-sectional views
taken along line I1I-I1I and line IV-IV of FIG. 2, respectively.
[0044] FIG. 5is a top plan view of a pixel electrode of the
exemplary embodiment of an LCD of FIG. 2.

[0045] FIG. 6is an enlarged view of a portion of the exem-
plary embodiment of an LCD of FIG. 2 except for the pixel
electrode.

[0046] FIG. 7 is a graph of height versus bottom area of an
exemplary embodiment of a spacer according to the present
invention.

[0047] FIG. 8 is a schematic circuit diagram of an exem-
plary embodiment of a pixel of an exemplary embodiment of
an LCD according to the present invention.

[0048] FIGS. 9 and 10 are schematic views showing con-
nections of data lines and gate lines, and thin film transistors
of an exemplary embodiment of an LCD according to the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0049] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully



US 2011/0187631 Al

convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0050] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0051] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0052] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0053] Furthermore, relative terms, such as “lower” or
“bottom™ and “upper” or “top,” may be used herein to
describe one element’s relationship to another elements as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower”, can therefore,
encompasses both an orientation of “lower” and “upper,”
depending on the particular orientation of the figure. Simi-
larly, ifthe device in one of the figures is turned over, elements
described as “below” or “beneath” other elements would then
be oriented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0054] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0055] Exemplary embodiments of the present invention
are described herein with reference to cross section illustra-
tions that are schematic illustrations of idealized embodi-
ments of the present invention. As such, variations from the

Aug. 4, 2011

shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the present invention should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
for example, from manufacturing. For example, a region
illustrated or described as flat may, typically, have rough
and/or nonlinear features. Moreover, sharp angles that are
illustrated may be rounded. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present invention.

[0056] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0057] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0058] An exemplary embodiment of a liquid crystal dis-
play (“LCD”) according to the present invention will now be
described with reference to FIG. 1.

[0059] FIG. 1 is a partial cross-sectional view of an exem-
plary embodiment of an LCD according to the present inven-
tion.

[0060] As shown in FIG. 1, an exemplary embodiment of
an LCD according to the present invention includes a lower
panel 100 and an upper panel 200 facing each other, and a
liquid crystal layer 3 interposed between the lower panel 100
and the upper panel 200.

[0061] The lower panel 100 includes a substrate 110, a
color filter 230 disposed on the substrate 110, a light blocking
member 220 disposed on the substrate 110 between the color
filter 230 and a height controlling member 32 disposed on a
thin film transistor (“TFT”).

[0062] In an exemplary embodiment, a first spacer 320a
and a second spacer 3204 are disposed on the height control-
ling member 32, and a third spacer 320c is disposed on the
light blocking member 220 disposed between two neighbor-
ing data lines 171.

[0063] Thefirst spacer 320a is in contact with the lower and
upper display panels 100 and 200, and thereby supports the
lower and upper display panels 100 and 200 and maintains a
uniform cell gap. In an exemplary embodiment, the second
spacer 320a and the third spacer 3205 are not in contact with
the upper panel 100 and used as assistance spacers to maintain
the uniform cell gap of the liquid crystal against an external
impact. In an exemplary embodiment, the second spacer 320a
and the third spacer 3205 may endure against an external
impact in a range from about 4 kilogram-force (kgf) to about
5 kilogram-force (kgf).

[0064] In an exemplary embodiment, a bottom area of the
third spacer 320c¢, e.g., a cross-sectional area of the third
spacer in proximity to the first substrate, is less than a bottom
area of the first spacer 320a, e.g., a cross-sectional area of the
first spacer in proximity to the first substrate, and greater than
a bottom area of the second spacer 3205, e.g., a cross-sec-
tional area of the second spacer in proximity to the first
substrate. A height of the first spacer 320a is less than a height
of'the third spacer 320c¢ and greater than a height of the second
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spacer 3204. In an exemplary embodiment, the upper surface
of'the second spacer 32054 is disposed below an upper surface
of'the first spacer 3204 at a distance in a range from about 0.2
micrometers (LLm) to about 0.3 micrometers (um) with respect
to a plane defined by the upper surface of the first spacer 320a,
and the upper surface of the third spacer 320c is disposed
below the upper surface of the first spacer 320 at a distance in
arange from about 0.7 um to about 1.0 um with respect to the
plane defined by the upper surface of the first spacer 320a.
[0065] An exemplary embodiment of a liquid crystal dis-
play including the spacer of FIG. 1 will now be described in
greater detail with reference to FIGS. 2 to 6.

[0066] FIG. 2 is a top plan view of an exemplary embodi-
ment of a liquid crystal display according to the present
invention, FIG. 3 and FIG. 4 are partial cross-sectional views
taken along line I1I-I1I and line IV-IV of FIG. 2, respectively,
FIG. 5 is a plan view of a pixel electrode of the liquid crystal
display of FIG. 2, and FIG. 6 is an enlarged view of a portion
of the liquid crystal display of FIG. 2 except for the pixel
electrode.

[0067] Referringto FIG.2to FIG. 6, an exemplary embodi-
ment of aliquid crystal display includes a lower panel 100 and
an upper panel 200 facing each other, a liquid crystal layer 3
interposed between the lower and upper display panels 100
and 200, and a pair of polarizers (not shown) attached at outer
surfaces of the lower and upper display panels 100 and 200.
[0068] The lower panel 100 will now be described in
greater detail.

[0069] A plurality of gate conductors including gate lines
121, step-down gate lines 123 and storage electrode lines 125
that are disposed on an insulation substrate 110 including a
material such as transparent glass or transparent plastic, for
example.

[0070] The gate lines 121 and the step-down gate lines 123
transfer gate signals and extend substantially in a transverse
direction. Each of the gate lines 121 includes a first gate
electrode 124a and a second gate electrode 1245 protruding
upward and downward therefrom, respectively, and an end
portion including a wide portion to be connected to other
layers or, alternatively, an external driving circuit.

[0071] In an exemplary embodiment, the first gate elec-
trode 124a and the second gate electrode 1245 are connected
to each other. In an alternative exemplary embodiment, the
first gate electrode 1244 and the second gate electrode 1245
may be disposed apart from each other (not shown).

[0072] Each ofthe step-down gate lines 123 includes a third
gate electrode 124¢ protruding upward therefrom.

[0073] The storage electrode lines 125 are extended sub-
stantially in the transverse direction and transfer a predeter-
mined voltage. Each of storage electrode lines 131 includes
storage electrodes 133 extending downward from the storage
electrode line 131. Two neighboring storage electrodes 133
are connected to each other by a storage electrode connection
134 to form a closed loop shape. A transverse portion of the
storage electrode connection 134 includes a capacitor con-
ductor 137 having a wide width.

[0074] A gate insulating layer 140 is disposed on the gate
conductors.

[0075] Semiconductor stripes 151 including a material
such as amorphous silicon (“a-Si”) or crystallization silicon,
for example, are disposed on the gate insulating layer 140.
The semiconductor stripes 151 are extended substantially in a
longitudinal direction, and each of the semiconductor stripes
151 includes a first semiconductor 154a and a second semi-
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conductor 1545 extending substantially toward the first and
second gate electrodes 124a and 124a, respectively, and con-
nected to each other. In an exemplary embodiment, the each
of the semiconductor stripes 151 includes a third semicon-
ductor 154¢ connected to the second semiconductor 1544.

[0076] Ohmic contact stripes 161 are disposed on the semi-
conductor stripes 151, and each of the ohmic contact stripes
161 includes ohmic contacts, e.g., a first ohmic contact 163a,
a second ohmic contact 1635 and a third ohmic contact 163¢
disposed on the first, second and third semiconductors 154a,
154b, and 154¢. The ohmic contacts, e.g., the first ohmic
contact 163a, the second ohmic contact 1635 and the third
ohmic contact 163¢ form pairs with corresponding ohmic
contact islands, e.g., a first ohmic contact island 165a, a
second ohmic contact island 1655 and a third ohmic contact
island 165¢, respectively.

[0077] A dataconductor including datalines 171, first drain
electrodes 175a, second drain electrodes 1755 and third drain
electrodes 175c¢ is disposed on the ohmic contacts.

[0078] The data lines 171 transmit data signals and extend
substantially in the longitudinal direction, thereby intersect-
ing the gate lines 121 and the step-down gate lines 123. Each
of'the data lines 171 includes a first source electrode 173a and
asecond source electrode 1735 extending toward the first gate
electrode 124a and the second gate electrode 1245, and an
end portion including a wide portion to be connected to other
layers or, alternatively, the external driving circuit. In an
alternative exemplary embodiment, the first source electrode
173a and the second source electrode 1735 include an oval
shaped portion, e.g., a U-like shaped portion, having an open-
ing toward upward or downward thereof. In an exemplary
embodiment, the first source electrode 173a and the second
source electrode 1735 are connected to each other, and the
openings of the first source electrode 173a and the second
source electrode 1735 may be disposed in opposite directions.

[0079] At least a portion of an end portion of the first drain
electrode 175a is surrounded by the first source electrode
173a, and another end portion of the first drain electrode 175a
includes an expansion 177« including a wide portion to be
connected to other layers. At least a portion of an end portion
of the second drain electrode 17556 is surrounded by the sec-
ond source electrode 1735, and another end portion of the
second drain electrode 1755 is connected to the third source
electrode 173¢. Also, an expansion 17756 including a wide
portion to be connected to other layers may be disposed
between the second drain electrode 17556 and the third source
electrode 173c¢.

[0080] Atleastaportion of the third drain electrode 175¢ is
surrounded by the third source electrode 173¢, and includes
an expansion 177¢ overlapping the capacitor conductor 137.
[0081] The first gate electrode 124a, the first source elec-
trode 173a and the first drain electrode 175a form the first thin
film transistor along with the semiconductor 154a, the second
gate electrode 1245, the second source electrode 1735 and the
second drain electrode 1755 form the second thin film tran-
sistor along with the semiconductor 1545, and the third gate
electrode 124c, the third source electrode 173¢ and the third
drain electrode 175¢ form the third thin film transistor along
with the semiconductor 154¢. Channels of the first, second
and third thin film transistors are formed in the semiconductor
154a between the first source electrode 173a and the first
drain electrode 1754, in the semiconductor 1545 between the
second source electrode 1735 and the second drain electrode
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1755, and in the semiconductor 154¢ between the third source
electrode 173¢ and the third drain electrode 175¢, respec-
tively.

[0082] The ohmic contact layer patterns, e.g., the ohmic
contact stripes 161 including the first ohmic contact 163a, the
second ohmic contact 1635 and the third ohmic contact 163c,
and the ohmic contact islands 165a, 1655 and 165¢, are dis-
posed between the semiconductors disposed thereunder, e.g.,
the first semiconductor 1544, the second semiconductor 1545
and the third semiconductor 154¢, and the overlying data
lines 171, the first drain electrode 175a, the second drain
electrode 1755 and the third drain electrode 175¢ to reduce
the contact resistance therebetween. The first semiconductor
154a, the second semiconductor 1545 and the third semicon-
ductor 154¢ include exposed portions between the first source
electrode 173a and the first drain electrode 175a, between the
second source electrode 1735 and the second drain electrode
1755, and between the third source electrode 173¢ and the
third drain electrode 175¢, respectively.

[0083] Plane shapes of the data lines 171, the first drain
electrode 175a, the second drain electrode 1755 and the third
drain electrode 175¢ are substantially a same as plane shapes
of the ohmic contacts layer pattern, e.g., the ohmic contact
stripes 161 including the first ohmic contact 163a, the second
ohmic contact 1635 and the third chmic contact 163¢, and the
ohmic contact islands 1654, 1656 and 165¢, and also have the
substantially same plane shape as the first semiconductor
154a, the second semiconductor 1545 and the third semicon-
ductor 154¢ except for the exposed portions thereof between
the first source electrode 173a and the first drain electrode
175a, between the second source electrode 1735 and the
second drain electrode 1755, and between the third source
electrode 173¢ and the third drain electrode 175¢.

[0084] In an alternative exemplary embodiment, the semi-
conductor, the ohmic contact layer pattern, the data line and
the drain electrodes are formed using masks different from
one another, the data line and the drain electrodes may not
have the same shape as the ohmic contact layer pattern, and
the semiconductor may be formed only on a region overlap-
ping the gate electrodes.

[0085] A passivation layer 180 which protects exposed por-
tions of the semiconductors is disposed on the data conductor
and the exposed portions of the semiconductors.

[0086] A color filter 230 is disposed on the passivation
layer 180. The color filter 230 is disposed substantially in a
whole pixel region except for a region between the connection
134 of the storage electrode and the step-down gate line 123,
and in substantially rectangular shape. Edge portions of the
color filter 230 cover data lines 171 adjacent thereto, and a
longitudinal boundary line of the color filter 230 is disposed
between two neighboring data lines 171 of two neighboring
pixels.

[0087] The color filter 230 may display one of primary
colors such as three primary colors of red, green and blue, for
example.

[0088] A light blocking member 220 is disposed in a region
that the color filter 230 does not cover. The light blocking
member 220 is referred to as a black matrix and effectively
prevents light leakage.

[0089] The light blocking member 220 includes a linear
portion disposed along the data line 171 and a sheet portion
perpendicularly connected to the linear portion. The sheet
portion is disposed along the step-down gate line 123 over-
lapping a portion of the whole pixel region between the step-
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down gate line 123 and the connection 134 of the storage
electrode. The sheet portion of the light blocking member 220
includes openings that expose a layer disposed thereunder,
e.g., a first opening 22a and a second opening 225b. The first
opening 22aq is disposed in a channel portion of the thin film
transistor, and the second opening 225 is disposed in a portion
in which a contact hole is disposed.

[0090] The height controlling member 32 is disposed in the
first opening 22a, or the channel portion of the thin film
transistor. The height controlling member 32 includes a mate-
rial same as a material of the green color filter.

[0091] A capping layer 30 is disposed on the color filter 230
and the light blocking member 220. In an embodiment, the
capping layer 30 includes silicon nitride, and thereby effec-
tively prevents for the liquid crystal layer 3 from being con-
taminated due to an outgassing.

[0092] Contact holes 1854 and 1855 that expose the expan-
sion 177a of the first drain electrode 175a and the expansion
177b of the second drain electrode 1754, respectively, are
formed through the capping layer 30 and the passivation layer
180.

[0093] Pixel electrodes 191 are disposed on the capping
layer 30. Each of pixel electrodes 191 includes a first sub-
pixel electrode 191a and a second sub-pixel electrode 1915
that are disposed on an upper region and a lower region of an
individual pixel with respect to the gate line 121 and the
step-down gate lines 12, respectively, and the gate line 121
and the step-down gate lines 123 are thereby interposed
between the first sub-pixel electrode 191a and the second
sub-pixel electrode 1915.

[0094] In an exemplary embodiment, the second sub-pixel
electrode 1915 includes an outer stem 9 extending substan-
tially along a longitudinal edge of the first sub-pixel electrode
1914, and the outer stem 9 effectively prevents a capacitive
coupling between the data line 171 and the first sub-pixel
electrode 191a.

[0095] The first sub-pixel electrode 191a and the second
sub-pixel electrode 1915 include a first protrusion 954 and a
second protrusion 955, respectively. The first protrusion 95a
of'the first sub-pixel electrode 191a is connected to the expan-
sion 177a of the first drain electrode 1754 and receives the
data voltage through the first contact hole 185a. The second
protrusion 956 of the second sub-pixel electrode 1915 is
connected to the expansion 1775 disposed between the sec-
ond drain electrode 1755 and the third source electrode 173¢
and receives the data voltage through the second contact hole
1856b.

[0096] Spacers 320, as described above, may be disposed
on the height controlling member 32. The spacers 320 include
the first spacer 320q, the second spacer 3205 and the third
spacer 320c, having heights different from one another.
[0097] The first spacer 320aq is in contact with the upper
panel 200 and the lower panel 100, and supports the upper
panel 200 and the lower panel 100 as a main spacer that
maintains the cell gap.

[0098] The second spacer 3205 and the third spacer 320c¢
are not in contact with the upper panel 200 as assistance
spacers that maintain the cell gap against an external impact.
[0099] In an exemplary embodiment, the upper surface of
the second spacer 32054 is disposed below the upper surface of
the first spacer 320q at a distance in a range from 0.3 pmto 0.7
um with respect to the plane defined by the upper surface of
the first spacer 320a, and the upper surface of the third spacer
320c is disposed below the upper surface of the first spacer
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320a at a distance in a range from 0.8 pm to 1.2 pm with
respect to the plane defined by the upper surface of the first
spacer 320a.

[0100] A colored member 20 is disposed on the pixel elec-
trode 191. The colored member 20 corresponds to the open-
ing 22b where the contact hole is disposed, compensates
cut-out portions due to the contact holes 1854 and 1855, and
blocks light leakage near the contact holes 1854 and 1854.
[0101] In an exemplary embodiment, the colored member
20 may include a material same as a material of the spacer 320
and may include an organic material and a black coloring
material, for example. In an exemplary embodiment, a photo
density of the organic material of the colored member 20 is
greater than 4.0.

[0102] The colored member 20 and the spacer 320 may be
simultaneously formed through an exposure and develop-
ment processes using a photo mask having a slit pattern. In
case of the positive photosensitivity, the slit pattern is posi-
tioned at the portion where the colored member 20 is formed,
and the portion where the spacer 320 is formed is completely
exposed. In contrast, in case of the negative photosensitivity,
the light is blocked at the portion where the spacer 320 is
formed.

[0103] In an exemplary embodiment, a bottom area of the
first spacer 320a, a bottom area of the second spacer 3205 and
a bottom area of the third spacer 320c¢ are different from one
another. In an exemplary embodiment, as the bottom area of
the spacer is increased, the height of the spacer is increased.
However, when the height of the spacer reaches at the prede-
termined height, although the bottom area of the spacer is
increased, the height of the spacer is not increased.

[0104] Accordingly, the heights of the first spacer, the sec-
ond spacer and the third spacer may be changed by control-
ling the bottom areas of the first spacer, the second spacer and
the third spacers.

[0105] Inanexemplary embodiment, the height of the third
spacer 320c is greater than the heights of the first spacer 320a
and the second spacer 3205 since the first spacer 320a and the
second spacer 3206 are disposed on the height controlling
member while the third spacer 320¢ is disposed on a portion
of the light blocking member 220 disposed between the two
neighboring data lines 171.

[0106] FIG. 7 is a graph of height versus bottom area of the
spacer.

[0107] Referring now to FIG. 7, the first spacer 320q is
formed to have a bottom area in a range of A, the second
spacer 3205 is formed to have a bottom area in a range of B,
and the third spacer 320c is formed to have a bottom area in a
range of C.

[0108] Although the height of the third spacer 320c¢ is the
greatest, and the light blocking member 220 is disposed there-
under, the upper surface of the third spacer 320c is disposed
below the upper surfaces of the first spacer 320a and the
second spacer 3204 disposed on the height controlling mem-
ber on the thin film transistor.

[0109] In an exemplary embodiment, the first spacer 320a
is the main spacer that contacts and supports the upper and the
lower panels 100 and 200, the bottom area of the first spacer
320a may be greater than the bottom areas of the second
spacer 32056 and the third spacer 320c.

[0110] The cross section shapes of a lower portion of the
first spacer 320a, the cross sectional shape of a lower portion
of the second spacer 3205 and the cross sectional shape of a
lower portion of the third spacer 320¢ may be varied. In an
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exemplary embodiment, the cross sectional of the lower por-
tion of the first spacer 320a may have a shape of a rectangle,
the cross section of the lower portion of the second spacer
3205 may have a shape of an octagon, and the cross section of
the lower portion of the third spacer 320¢ may have a shape of
acircle, but the cross sectional shapes of lower portions of the
spacers not being limited thereto.

[0111] The shape of the lower portion of the spacer may be
changed based on the area of'a portion in which one of the first
spacer 320q, the second spacer 3205 and the third spacer 320¢
is disposed. In an exemplary embodiment, when the bottom
area of the spacer is substantially small, e.g., the second
spacer 320a, more than one spacer may be disposed.

[0112] Analignment layer 11 is disposed on the pixel elec-
trode 191 and the spacer 320. In an exemplary embodiment,
the alignment layer may be a vertical alignment layer.

[0113] The upper panel 200 will now be described in
greater detail.
[0114] A common electrode 270 is disposed on the insula-

tion substrate 210. An alignment layer 21 is disposed on the
common electrode 270. In an exemplary embodiment, the
upper alignment layer may be the vertical alignment layer.
[0115] The liquid crystal layer 3 has negative dielectric
anisotropy. The liquid crystal molecules of the liquid crystal
layer 3 are arranged such that a longitudinal axis of the liquid
crystal molecules are substantially perpendicular to the sur-
faces of the lower and upper panels 100 and 200 when an
electric field is not generated therein.

[0116] FIG. 8 is a schematic circuit diagram of an exem-
plary embodiment of a pixel of the liquid crystal display.
[0117] Referring back to FIGS. 2 to 6 and as shown in FIG.
8, the liquid crystal display includes signal lines including the
gate line 121, the storage electrode line 131, the step-down
gate line 123 and the data line 171, and a pixel PX connected
thereto.

[0118] The pixel PX includes a first switching element Qa,
a second switching element Qb and a third switching element
Qc, a firstliquid crystal capacitor Clca, a second liquid crystal
capacitor Clcb and a step-down capacitor Cstd.

[0119] Here, the first switching element Qa and the first thin
film transistor Qa, the second switching element Qb and the
second thin film transistor Qb, and the third switching ele-
ment Qc and the third thin film transistor Qc, are referred to as
the same reference numerals, respectively.

[0120] Each of first and second switching elements Qa and
Qb as three-terminal elements, e.g., the thin film transistor of
the lower panel 100, has a control terminal connected to the
gate line 121, an input terminal connected to the data line 171
and an output terminal connected to the first and second liquid
crystal capacitors Clca and Clcb.

[0121] The third switching element Qc, as a three-terminal
element, e.g., the thin film transistor of the lower panel 100,
has a control terminal connected to the step-down gate line
123, an input terminal connected to the second liquid crystal
capacitor Clcb and an output terminal connected to the step-
down capacitor Cstd.

[0122] The first and second liquid crystal capacitors Clca
and Clcb are formed by overlapping the first and second
sub-pixel electrodes 191a and 1915 connected to the first and
second switching elements Qa and Qb with the common
electrode 270 of the upper panel 200.

[0123] The step-down capacitor Cstd is connected to the
output terminal of the third switching element Qc, and is
formed by overlapping the storage electrode line 131 pro-
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vided in the lower panel 100 with the output terminal of the
third switching element Qc via an insulator.

[0124] When the gate-on voltage is applied to the gate line
121, the first thin film transistor Qa and the second thin film
transistor Qb connected thereto are turned on.

[0125] Accordingly, the data voltage of the data line 171 is
applied to the first sub-pixel electrode 191a and the second
sub-pixel electrode 1915 through the turned-on first switch-
ing element Qa and the second switching element Qb. The
first liquid crystal capacitor Clca and the second liquid crystal
capacitor Clcb are charged by a potential difference between
the common voltage of the common electrode 270 and the
voltage of the first sub-pixel electrode 191a and the second
sub-pixel electrode 1915 such that the charged voltage of the
first liquid crystal capacitor Clca is substantially equal to the
charged voltage of the second liquid crystal capacitor Clcb.
Here, the step-down gate line 123 receives the gate-off volt-
age.

[0126] When the gate line 121 receives the gate-off voltage,
and simultaneously the step-down gate line 123 receives the
gate-on voltage, the first switching element Qa and the second
switching element Qb connected to the gate line 121 are
turned off, and the third switching element Qc is turned-on.
Accordingly, the charges of the second sub-pixel electrode
1915 connected to the output terminal of the second switch-
ing element Qb flow into the step-down capacitor Cstd such
that the voltage of the second liquid crystal capacitor Clcb is
decreased.

[0127] Inanexemplary embodiment, when the liquid crys-
tal display is driven by a method of frame inversion, the data
line 171 receives a positive data voltage with respect to the
common voltage in a present frame, and negative charges
flow into the step-down capacitor Cstd after a previous frame.
In the present frame, when the third switching element Qc is
turned on, the positive charges of the second sub-pixel elec-
trode 1915 flow into the step-down capacitor Cstd through the
third switching element Qc such that the positive charges are
accumulated in the step-down capacitor Cstd and the voltage
of the second liquid crystal capacitor Clcb is decreased. In a
succeeding frame, the third switching element Qc is turned on
in a state in which the second sub-pixel electrode 1915 is
negatively charged such that the negative charges of the sec-
ond sub-pixel electrode 1915 flow into the step-down capaci-
tor Cstd, and the negative charges are thereby accumulated in
the step-down capacitor Cstd and the voltage of the second
liquid crystal capacitor Clcb is decreased.

[0128] As described above, in an exemplary embodiment,
the charging voltage of the second liquid crystal capacitor
Clcb is lower than the charging voltage of the first liquid
crystal capacitor Clca constantly, regardless of the polarity of
the data voltage.

[0129] The liquid crystal molecules of the liquid crystal
layer 3 are arranged corresponding to the electric field such
that the longitudinal axes thereof are aligned substantially
vertically to a direction of the electric field, and the polariza-
tion of the light incident to the liquid crystal layer 3 is changed
according to the inclination angles of the liquid crystal mol-
ecules. The change of the polarization of the light changes the
transmittance of the light when passing through a polarizer
and a liquid crystal display thereby displays an image.
[0130] Inaliquid crystal layer, the inclination angles of the
liquid crystal molecules are changed depending upon the
intensity of the electric field. In an exemplary embodiment,
since the charging voltages of the first liquid crystal capacitor
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Clca and the second liquid crystal capacitor Clcb differ from
each other, the inclination angles of the liquid crystal mol-
ecules corresponding to a first sub-pixel PXa and the inclina-
tion angles of the liquid crystal molecules corresponding to
the second sub-pixel PXb differ from each other such that the
luminance of the first sub-pixel PXa and the second sub-pixel
PXb differ from each other. In an exemplary embodiment, the
charging voltages of the first and second liquid crystal capaci-
tors Clca and Clcb are adjusted such that an image viewed
from the side is substantially similar to an image viewed from
the front, and the side visibility is thereby substantially
improved.

[0131] In an alternative exemplary embodiment, the first
and second switching elements Qa and Qb of the first and
second sub-pixel electrodes 191a and 1915 may receive dif-
ferent data voltages through different data lines, for example,
or may receive the different data voltages from one image
information signal at different times. In another alternative
exemplary embodiment, the third switching element Qc and
the step-down capacitor Cstd may be omitted.

[0132] FIGS. 9 and 10 are schematic views showing con-
nections of data lines and gate lines and thin film transistors
according to an exemplary embodiment of a liquid crystal
display according to the present invention.

[0133] Referring now to FIGS. 9 and 10, the gate lines 121
and the data lines 171 are connected to the thin film transis-
tors, e.g., a first thin film transistor Q1 and a second thin film
transistor Q2, and the step-down gate line 123 is connected to
a third thin film transistor Q3. The thin film transistors con-
nected to the first and second sub-pixel electrodes PXa and
PXb, respectively, are connected.

[0134] Referring again to FIG. 9, the thin film transistors
disposed in an odd numbered pixel row (e.g., a first pixel row
L1) and an even numbered pixel row (e.g., a second pixel row
L2) are connected to the odd-numbered data lines and the
even-numbered data lines, respectively.

[0135] Accordingly, when the odd-numbered data lines
transmit a positive voltage with respect to a common voltage
and the even-numbered data lines transmit a negative voltage
with respect to the common voltage, voltages having same
polarity are applied to pixels in a same pixel row, and a line
inversion, in which voltages having different polarities are
alternately applied to two adjacent pixel rows, may be uti-
lized.

[0136] In an alternative exemplary embodiment, as shown
in FIG. 10, when the thin film transistors and the pixel elec-
trodes that are connected to two neighboring data lines (e.g.,
one of the odd-numbered data line and one of the even-
numbered data line) are disposed substantially symmetri-
cally, a dot inversion, in which the neighboring pixels alter-
nately receive voltages having different polarities, may be
utilized.

[0137] More particularly, although the odd-numbered data
lines transmit a positive voltage with respect to the common
voltage and the even-numbered data lines transmit a negative
voltage with respect to the common voltage, voltages having
same polarity are applied to pixels in a same pixel row, a, the
voltages having different polarities are alternately applied
whenever the rows are changed or the columns are changed,
and the dot inversion is thereby utilized.

[0138] In an exemplary embodiment, the first spacer 320a,
the second spacer 3206 and the third spacer 320c¢ are not
formed in every pixel, as shown in FIGS. 9 and 10, but formed
in every certain number of pixels considering the area of the
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substrate in which the spacers may be disposed. In an exem-
plary embodiment, a pixel may include one or two of the first
spacer 320a, the second spacer 3205 and the third spacer
320c¢, and the total sum of bottom areas of first spacers
included in a liquid crystal display is in a range from 0.2
percent (%) to 0.3 percent (%) of the total display area of the
liquid crystal display.

[0139] While the present invention has been described
herein with reference to exemplary embodiments thereof, it
will be understood that the present invention should not be
construed as being limited to the exemplary embodiments set
forth herein. Rather, these exemplary embodiments are pro-
vided so that this disclosure will be thorough and complete
and will fully convey the concept of the present invention to
those skilled in the art.

[0140] Moreover, while the present invention has been par-
ticularly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of ordi-
nary skill in the art that various changes in form and details
may be made therein without departing from the spirit or
scope of the present invention as defined by the following
claims.

What is claimed is:

1. A liquid crystal display comprising:

a first insulation substrate;

a plurality of gate lines disposed on the first insulation
substrate;

a plurality of data lines disposed on the first insulation
substrate substantially oblique to the plurality of gate
lines;

a plurality of thin film transistors connected to the plurality
of gate lines and the plurality of data lines;

aplurality of pixel electrodes respectively connected to the
plurality of thin film transistors;

a second insulation substrate disposed substantially oppo-
site to the first insulation substrate;

a plurality of column spacers disposed between the first
insulation substrate and the second insulation substrate
and which supports the first insulation substrate and the
second insulation substrate;

a light blocking member disposed on the first insulation
substrate and including a sheet portion, wherein the
sheet portion of the light blocking member includes an
opening;

a height controlling member disposed at the opening of the
sheet portion of the light blocking member,

wherein the plurality of column spacers is disposed on at
least one of the height controlling member.

2. The liquid crystal display of claim 1, further comprising:

ared color filter disposed on the first insulation substrate;

a green color filter disposed on the first insulation sub-
strate; and

a blue color filter disposed on the first insulation substrate,

wherein the height controlling member includes a material
substantially similar to a material of one of the red color
filter, the green color filter and the blue color filter.

3. The liquid crystal display of claim 1, wherein

the opening of the sheet portion of the light blocking mem-
ber overlaps a thin film transistor of the plurality of thin
film transistors.

4. The liquid crystal display of claim 1, wherein

the plurality of column spacers includes a first spacer, a
second spacer and a third spacer,
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a height of the first spacer, a height of the second spacer and
a height of the third spacer are different from one
another, and

at least one of the first spacer and the second spacer are
disposed on the height controlling member.

5. The liquid crystal display of claim 4, wherein

the height of the first spacer is greater than the height of the
second spacer and less than the height of the third spacer,
and

the first spacer is in contact with the first insulation sub-
strate and the second insulation substrate.

6. The liquid crystal display of claim 5, wherein

an upper surface of the second spacer is disposed below an
upper surface of the first spacer at a distance in a range
from about 0.3 micrometers to about 0.7 micrometers
with respect to a plane defined by the upper surface of
the first spacer.

7. The liquid crystal display of claim 5, wherein

an upper surface of the third spacer is disposed below the
upper surface of the first spacer at a distance in a range
from about 0.8 micrometers to about 1.2 micrometers
with respect to a plane defined by the upper surface of
the first spacer.

8. The liquid crystal display of claim 3, wherein

a bottom area of the third spacer is less than a bottom area
of the first spacer and greater than a bottom area of the
second spacer.

9. The liquid crystal display of claim 8, wherein

a cross section of a lower portion of the first spacer has a
shape of a rectangle, a cross section of a lower portion of
the second spacer has a shape of an octagon, and a cross
section of a lower portion of the third spacer has a shape
of a circle.

10. The liquid crystal display of claim 4, wherein

the light blocking member further includes a linear portion
extending substantially along the plurality of data lines,

the sheet portion is substantially perpendicularly con-
nected to the linear portion, and

the third spacer is disposed on the linear portion.

11. The liquid crystal display of claim 1, further compris-

ing:

a contact hole through which a pixel electrode of the plu-
rality of pixel electrode is connected to a thin film tran-
sistor of the plurality of thin film transistors; and

a colored member disposed on the pixel electrode of the
plurality of pixel electrodes corresponding to the contact
hole,

wherein the colored member compensates a cut-out por-
tion due to the contact hole.

12. The liquid crystal display of claim 11, wherein the

colored member and the spacer include a same material.

13. The liquid crystal display of claim 1, wherein

the first insulation substrate includes a display area which
includes the pixel electrode, and

the sum of the bottom area of the first spacer of the plurality
of column spacers is in the range from about 0.2% to
about 0.3% of the display area.

14. The liquid crystal display of claim 1, wherein

the pixel electrode of the plurality of pixel electrodes
includes a first sub-pixel electrode disposed on an upper
portion of an individual pixel and a second sub-pixel
electrode disposed on a lower portion of an individual
pixel,
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the plurality of thin film transistors includes a first thin film
transistor connected to the first sub-pixel electrode and a
second thin film transistor connected to the second sub-
pixel electrode, and

the second sub-pixel electrode is connected to a step-down

capacitor.

15. The liquid crystal display of claim 14, wherein the sheet
portion of the light blocking member is disposed between the
first sub-pixel electrode and the second sub-pixel electrode.

16. The liquid crystal display of claim 14, wherein:

the plurality of thin film transistors includes a third thin

film transistor connected to the step-down capacitor; and
an assistance height controlling member is disposed on the
third thin film transistor.

17. The liquid crystal display of claim 16, wherein

the sheet portion of the light blocking member includes an

opening which exposes the third thin film transistor, and
the assistance height controlling member is disposed at the
opening which exposes the third thin film transistor.

18. The liquid crystal display of claim 16, further compris-
ing:

a red color filter disposed on the first insulation substrate;

a green color filter disposed on the first insulation sub-

strate; and

ablue color filter disposed on the first insulation substrate,

wherein the assistance height controlling member includes

amaterial substantially similar to a material of one of the
red color filter, the green color filter and the blue color
filter.

19. The liquid crystal display of claim 16, further compris-
ing:

a height controlling member disposed on the first thin film

transistor and the second thin film transistor,
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wherein the gate electrodes of the first thin film transistor
and the second thin film transistor are commonly con-
nected.

20. The liquid crystal display of claim 19, wherein:

the sheet portion includes an opening which exposes the
first thin film transistor and the second thin film transis-
tor, and

the height controlling member is disposed at the opening
which exposes the first thin film transistor and the sec-
ond thin film transistor.

21. The liquid crystal display of claim 20, wherein:

the first spacer is disposed on the height controlling mem-
ber, and

the second spacer is disposed on the assistance height
controlling member.

22. The liquid crystal display of claim 15, further compris-

ing:

a first contact hole through which the first sub-pixel elec-
trode is connected to the first thin film transistor;

a second contact hole through which the second sub-pixel
electrode is connected to the second thin film transistor;
and

a colored member disposed on at least one of the first
sub-pixel electrode and the second sub-pixel electrode
corresponding to the first contact hole and the second
contact hole, respectively,

wherein the colored member compensates a cut-out por-
tion dueto the at least one of the first contact hole and the
second contact hole.

23. The liquid crystal display of claim 22, wherein the

colored member and the spacer include a same material.

24. The liquid crystal display of claim 15, wherein the sheet

portion includes an opening which exposes the first contact
hole and the second contact hole.
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Patent Application Publication

Aug. 4,2011 Sheet 2 of 9

FIG.2

131 | [

943. I I

1331 R
| I —
1852 62 [ t;g;

134 1y

W:: P 137

17521240 | A ,
124a—— = 320c
2= — %@mc
154a 3204 C 124¢
123—~ Ny 154¢
] = -%1 730
17507 A ™ \2233

N
173b// N 320b
226
185b
2b
177b
95b
T~ o
! | |
L] |

US 2011/0187631 Al



US 2011/0187631 Al

Aug. 4,2011 Sheet 3 of 9

Patent Application Publication

0z esol 0 ogLl qgL) qgrl egry WOLHEE e

owm vmw ﬁ m:.w “mv\m_ pwﬁ “ om_ QmS gmﬁﬂgm@_ mm\f #m_\mqm; swt owm mwﬁ o,A: owm

—

RN v

001 <

0Lc 0I¢

¢ DId



US 2011/0187631 Al

Aug. 4,2011 Sheet 4 of 9

Patent Application Publication

191 191 G/l G qé9l  obl
_Dh 1Sl :;A 1G1 LE} 9[[] 0¢¢ 0G9| A el [ gL A qLLlL A 0Ll 121
o J\ ,/ J\ \/ [ [ ,// [ [ w [
:\ 1 \ // ! \\ // !
001 /%\/\ /&/\ \ /IIN\\\ > /,// \\.//\
M / . \\ N //”// \\
6 6 03 A
b1 opze—- 9028
0¢ 17 H—
: W
00¢+
- v
\ {
0L¢ 01¢
7' DIA



Patent Application Publication

FIG.5

Aug. 4,2011 Sheet 5 of 9 US 2011/0187631 Al

T~ 9

fin

95b

——— —191a




Patent Application Publication Aug. 4,2011 Sheet 6 of 9 US 2011/0187631 A1l

FI1G.6
133 <HH 230
e i ————— 133
134 177a i1

s « 1 137

175a 124[)\ %\ /‘“'——'—_//
o1 1S T=——rl] [} 320c
s =y (M) == 177
e g IS s 176¢
1543// ! l” I x [—g\—%}\ i @ ;"“**- ;w.—~1240

"\\
/7777




Patent Application Publication Aug. 4,2011 Sheet 7 of 9 US 2011/0187631 A1l

FIG.7
High \
D
/
e ‘Size
B C A

17— iCk:a PXa)
——PXa
Qa T
%
121 __TL—_ - _]T-_ — 193 +PX
b a0
c
‘L Clcb —r e ——PXb.
i 131




US 2011/0187631 Al

Aug. 4,2011 Sheet 8 of 9

Patent Application Publication

)
?re o e @t e e e @
AN
121
T —d — D) 1
axd
\
O () 2026~ Dleo zo
D;E@D:l ﬂ@!@ﬂ. 0 O \%iv_._
ezl i ] [ | ]
+ LelL
oH- - O H CH— 4@-1
q02¢ o/ | |
/ o
BXd 006 111



US 2011/0187631 Al

Aug. 4,2011 Sheet 9 of 9

Patent Application Publication

0 o) ol || @ @ e_ol ||l @HHe @ | %
) | i | ] | |
£zl 21
o o HO o HO
D 20t~ Dleo o
s @ aHHe @ aHHa o NI
A _ _ _ 0
7 (¥4
1 OHH o o o /ﬂl
aozel, |
\ ~
B2 1]



LT RBFROF) &2 NES
NIF(2E)E US20110187631A1
HiEs US12/910010
FRIFBENPAGE) ZEBFHALH
i (E R AGR) SAMSUNG ELECTRONICS CO. , LTD.
LFTEHIB(ERR)A(E) SAMSUNG ELECTRONICS CO. , LTD.
[FR]R A A LEE SANG HUN
HUH CHUL
KIM GWAN SO0
KWON SE AH
LEE YUI KU
KA LEE, SANG-HUN
HUH, CHUL
KIM, GWAN-SOO
KWON, SE-AH
LEE, YUI-KU
IPCH %5 G09G3/36
CPC% G09G3/36
5 1020100008581 2010-01-29 KR
H N FF 3Tk US8704993
SNEBEEEE Espacenet  USPTO
HE(R)
RBEERBAEE—LEENR , EBEEE —LEER LN FMRET

SRBEL  EEIZSEMRENSEHREENSNERSEE

BREBMERISNERBAE

FAZERRERSE —LEER

patsnap

EXEN,ZMRBEEY  REEF - NE-LEERBHESE—
ME-LZER , XAABHHFREEF —LEZER LA SEIFETON
FEn  SERFMMREES —NE —LEER AT EHLHF
BREs , ERSMEREARYREESERFWF S REHS L.

NF(AE)R 2011-08-04
% B 2010-10-22
320 206 N0 30c
\ 3 )
/ [
| "
3 32
\ \

/

PR B
_/—-_§
l—

i

Al 220 TFT 220

J

/
L

|

)
120 1


https://share-analytics.zhihuiya.com/view/027d0d7b-3f67-419e-b25a-548a0f6c172f
https://worldwide.espacenet.com/patent/search/family/044341168/publication/US2011187631A1?q=US2011187631A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220110187631%22.PGNR.&OS=DN/20110187631&RS=DN/20110187631

