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(7) ABSTRACT

Disclosed is a liquid crystal display (LCD) device that
includes a lower substrate including a thin film transistor
array; an upper substrate spaced apart from and facing the
lower substrate; a black matrix formed on the upper substrate;
acolor filter formed on the black matrix; an overcoating layer
formed on the color filter; and a column spacer positioned on
the overcoating layer, wherein the color filter has a pattern
protruding in a direction from a region where the column
spacer is positioned to a side of an adjacent color filter.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2013-0104763 filed on Sep. 2, 2013,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (LCD) device and method for manufacturing the same
and, more particularly, to an LCD device that has an improved
color sense and uniform cell gap.

[0004] 2. Discussion of the Related Art

[0005] 1In accordance with development of informatization
technologies, a market of a display device as a connection
medium between a user and information is growing. Accord-
ingly, the use of flat panel displays (FPD) such as a liquid
crystal display (LCD), an organic light emitting diode
(OLED), and a plasma display panel (PDP) is increased.
[0006] Among the flat panel displays, LCD devices, which
are capable of embodying a high resolution and being
reduced and increased in size, are extensively used. LCD
devices displays an image in a mode where light incident
from a backlight unit is emitted by adjusting an arrangement
direction ofaliquid crystal layer by an electric field applied to
a pixel electrode and a common electrode included in a liquid
crystal panel. LCD devices having various structures are
separately manufactured in various driving modes according
to a structure of a thin film transistor, a column spacer, a color
filter, the pixel electrode, and the common electrode included
in the liquid crystal panel.

[0007] Meanwhile, when the liquid crystal panel is manu-
factured according to the related art, an overlay margin
between the column spacer and the color filter positioned in
an adjacent region is not considered. Accordingly, there are
differences in height of the color filters and in height of the
column spacers. In this case, the liquid crystal panel has
problems in that there are differences in color sense and cell
gap in an entire surface or a local portion of a front surface of
the display surface. Accordingly, the problems need to be
overcome.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention is directed to a
liquid crystal display (LCD) device and method for manufac-
turing the same that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art.

[0009] An advantage of the present invention is to provide
an LCD device that has an improved color sense and uniform
cell gap.

[0010] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. These and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0011] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
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and broadly described, a liquid crystal display (LCD) device
may, for example, includes a lower substrate including a thin
film transistor array; an upper substrate spaced apart from and
facing the lower substrate; a black matrix formed on the upper
substrate; a color filter formed on the black matrix; an over-
coating layer formed on the color filter; and a column spacer
positioned on the overcoating layer, wherein the color filter
has a pattern protruding in a direction from a region where the
column spacer is positioned to a side of an adjacent color
filter.

[0012] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0014] FIG. 1is a block diagram schematically illustrating
a liquid crystal display (LCD) device according to a first
exemplary embodiment of the present invention.

[0015] FIG. 2isacircuit diagram schematically illustrating
a sub-pixel shown in FIG. 1.

[0016] FIG. 3 is an exemplified cross-sectional view of a
liquid crystal panel according to the first exemplary embodi-
ment of the present invention.

[0017] FIG. 4 is an exemplified top-plan view illustrating
an internal surface of an upper substrate of the liquid crystal
panel of FIG. 3.

[0018] FIG. 51s a view specifically illustrating color filter
and column spacer portions.

[0019] FIG. 6 is a view specifically illustrating a structure
of the color filter.

[0020] FIG. 7 is a view illustrating a structural effect
according to the first exemplary embodiment of the present
invention.

[0021] FIG. 8 is an exemplified top-plan view showing an
internal surface of an upper substrate of a related art liquid
crystal panel.

[0022] FIG. 9 is a view illustrating a structural problem of
the related art liquid crystal panel.

[0023] FIG. 10 is an exemplified cross-sectional view of a
liquid crystal panel according to a second exemplary embodi-
ment of the present invention.

[0024] FIG. 11 is an exemplified top-plan view illustrating
an internal surface of an upper substrate of the liquid crystal
panel of FIG. 10.

[0025] FIG. 12 is a view illustrating color filter and column
spacer portions.
[0026] FIG. 13 is a view specifically illustrating a structure

of the color filter.

[0027] FIG. 14 is a view illustrating a structural effect
according to the second exemplary embodiment of the
present invention.

[0028] FIGS. 15 to 19 are exemplified structural views
illustrating a sub-pixel according to the present invention.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0029] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings.

First Exemplary Embodiment

[0030] FIG.11is ablock diagram schematically illustrating
a liquid crystal display (LCD) device according to a first
exemplary embodiment of the present invention. FIG. 2 is a
circuit diagram schematically illustrating a sub-pixel shown
in FIG. 1.

[0031] As illustrated in FIGS. 1 and 2, the LCD device
includes a timing controller 130, a gate driver 140, a data
driver 150, a liquid crystal panel 160, and a backlight umt
170.

[0032] The timing controller 130 receives a vertical syn-
chronmization signal Vsync, a horizontal synchronization sig-
nal, a data enable signal, a clock signal, and a data signal
DATA from the outside. The timing controller 130 controls
operation timing of the data driver 150 and the gate driver 140
by using timing signals such as the vertical synchronization
signal, the horizontal synchronization signal, the data enable
signal, and the clock signal.

[0033] Thetiming controller 130 may count the data enable
signal during one horizontal period to determine a frame
period. Accordingly, the vertical synchronization signal and
the horizontal synchronization signal supplied from the out-
side may be omitted. The timing controller 130 generates a
gate timing control signal GDC controlling operation timing
of the gate driver 140, and a data timing control signal DDC
controlling operation timing of the data driver 150.

[0034] The gate driver 140 responds to the gate timing
control signal GDC supplied from the timing controller 130
to shift a level of a gate voltage and output a gate signal. The
gate driver 140 supplies the gate signal through gate lines GL
to the liquid crystal panel 160. The gate driver 140 1s formed
in an IC type, or in a gate-in-panel mode in the liquid crystal
panel 160.

[0035] The data driver 150 responds to the data timing
control signal DDC supplied from the timing controller 130
to sample and latch the data signal DATA, convert the data
signal DATA into data voltage using a gamma reference volt-
age, and output the data voltage. The data driver 150 supplies
the data voltage through data lines DL to the liquid crystal
panel 160. The data driver 150 is formed in an IC type.

[0036] The backlight unit 170 supplies light to the liquid
crystal panel 160. The backlight unit 170 includes light emit-
ting diodes (hereinafter, referred to as “LEDs™), a LED driver
driving the LEDs, a light guide plate converting light emitted
from the LEDs into a surface light source, and optical sheets
collecting and diffusing light emitted from the light guide
plate. The backlight unit 170 may supply light to the liquid
crystal panel 160 in a mode where the LEDs and another light
source are used.

[0037] Theliquid crystal panel 160 is constituted by alower
substrate on which a thin film transistor is formed, an upper
substrate on which a color filter is formed, and a liquid crystal
layer positioned therebetween. An alignment film setting a
pre-tilt angle of liquid crystal is formed on the lower substrate
and an internal upper layer of the lower substrate. A lower
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polarizer is attached to a lower surface of the lower substrate.
An upper polarizer is attached to an upper surface of the upper
substrate.

[0038] The liquid crystal panel 160 may be embodied by
any type of a transmissive liquid crystal display, a semi-
transmissive liquid crystal display and a reflective liquid crys-
tal display. The liquid crystal panel 160 responds to the gate
signal supplied from the gate driver 140 and the data signal
DATA supplied from the data driver 150 to display an image.
The liquid crystal panel 160 includes sub-pixels controlling
light supplied from the backlight unit 170.

[0039] Asillustrated in FIG. 2, one sub-pixel SP includes a
thin film transistor TFT, a storage capacitor Cst, and a liquid
crystal layer Clc. A gate electrode of the thin film transistor
TFT is connected to a gate line GL1. A source electrode is
connected to a data line DL1. The storage capacitor Cst is
connected to a drain electrode of the thin film transistor TFT
at an end thereof and to a common voltage line Vcom at
another end thereof. The liquid crystal layer Clc is formed
between a pixel electrode 1 connected to the drain electrode
of the thin film transistor TFT and a common electrode 2,
Veom.

[0040] Hereinafter, the liquid crystal panel according to the
first exemplary embodiment of the present invention will be
described.

[0041] FIG. 3 is an exemplified cross-sectional view of the
liquid crystal panel according to the first exemplary embodi-
ment of the present invention. FIG. 4 is an exemplified top-
plan view illustrating an internal surface of the upper sub-
strate of the liquid crystal panel of FIG. 3. FIG. 5 is a view
specifically illustrating color filter and column spacer por-
tions. FIG. 6 is a view specifically illustrating a structure of
the color filter. FIG. 7 is a view illustrating a structural effect
according to the first exemplary embodiment of the present
invention.

[0042] As illustrated in FIGS. 3 and 4, a thin film transistor
array TFTA is formed on a lower substrate 161. The thin film
transistor array TFTA includes the thin film transistor TFT
and the storage capacitor Cst illustrated in FIG. 2. For
example, the thin film transistor TFT can be constituted in a
top gate mode or a bottom gate mode. The thin film transistor
TFT may include the gate electrode, a semiconductor layer,
the source electrode, and the drain electrode. The semicon-
ductor layer may be formed of any one selected from amor-
phous silicon, polysilicon, oxides and organic materials.

[0043] The thin film transistor array TFTA may be formed
to have various structures according to a shape of the thin film
transistor TFT, the storage capacitor Cst, the pixel electrode,
and the common electrode (the presence of the common
electrode). Accordingly, the thin film transistor array TFTA is
schematically shown by a block.

[0044] A black matrix BM is formed on an upper substrate
169. The black matrix BM is formed to cover a region other
than an opening region OPN of the sub-pixel SP. The black
matrix BM serves to prevent light leakage from occurring in
the region other than the opening region OPN. The black
matrix BM may be formed of a resin including a black-based
pigment.

[0045] A color filter CF is formed on the upper substrate
169 to expose a portion of the black matrix BM. The color
filters CF having three colors of red, green, and blue colors
(RGB) are separately formed. The color filter CF may be



US 2015/0062506 A1l

formed of a resin including a pigment converting white light
supplied from the backlight unit into the red, green, and blue
colors (RGB).

[0046] An overcoating layer OC is formed on the color
filter CF. The overcoating layer OC serves to prevent a step
formed due to alower structure such as the color filter CF and
planarize a surface. The overcoating layer OC may be formed
of an organic material or an organic/inorganic complex mate-
rial.

[0047] Column spacers CS1 and CS2 are formed on the
overcoating layer OC. The column spacers CS1 and CS2
serves to maintain an interval (cell gap) between the lower
substrate 161 and the upper substrate 169 constituting the
liquid crystal panel 160. The column spacers CS1 and CS2
may be formed of an organic material.

[0048] The column spacers CS1 and CS2 may be formed of
the same material as the overcoating layer OC or a layer that
is different from the overcoating layer OC, and then pat-
terned. The column spacers CS1 and CS2 are formed to
correspond to a position of the thin film transistor of the lower
substrate 161 (particularly, a region corresponding to the gate
electrode). Accordingly, when the lower substrate 161 and the
upper substrate 169 are bonded, the column spacers CS1 and
CS2 correspond to the position of the thin film transistor of
the lower substrate 161 (particularly, the region correspond-
ing to the gate electrode).

[0049] A push column spacer, which serves to protect an
internal structure from pressure generated due to pressing of
the liquid crystal panel 160 and prevent light leakage inferi-
ority, may be positioned on the lower substrate 161 and the
upper substrate 169 constituting the liquid crystal panel 160.
Although not shown in the drawings, the push column spacer
may be formed on anuppermost portion of the lower substrate
161 or an uppermost portion of the upper substrate 169. As
described above, the position of the push column spacer may
be changed according to a manufacturing mode. Accordingly,
in the present invention, a region where the push column
spacer is positioned is designated by “PCSA” and a structure
thereof is not shown.

[0050] Meanwhile, the color filter CF has patterns CPL and
CPR where red, green, and blue resins protrude in one side
direction. The protruding patterns CPL and CPR of the color
filter CF are formed in regions where the column spacers CS1
and CS2 are positioned. The protruding patterns CPL and
CPR of the color filter CF are formed to protrude in one side
direction of the adjacent color filter. The protruding patterns
CPL and CPR of the color filter CF may come into contact
with or be partially overlaid with the adjacent color filter. A
description of the protruding patterns CPL and CPR of the
color filter CF will be given below.

[0051] As illustrated in FIGS. 5 and 6, the protruding pat-
terns CPL and CPR of the color filter CF are provided by the
color filter CF positioned in a region that is adjacent to the
column spacers CS1 and CS2. The protruding patterns CPL
and CPR ofthe color filter CF are presentin all color filters CF
formed in the regions or lines where the column spacers CS1
and CS2 are positioned.

[0052] The protruding patterns CPL and CPR formed
betweena R color filter CF and a G color filter CF based onthe
R color filter CF and the G color filter CF will be specifically
described below.

[0053] A protrusion unit CPL having a portion protruding
in adirection to the adjacent color filter CF is formed ona side
(left side of the drawing) of each of the R color filter CF and
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the G color filter CF. In addition, a recess unit CPR having a
portion recessed so that the protrusion unit CPL of the adja-
cent color filter CF is received is formed on another side (right
side of the drawing) of each of the R color filter CF and the G
color filter CF.

[0054] The protruding patterns CPL and CPR of the color
filter CF are provided to prevent or reduce a problem relating
a process allowance in the regions where the column spacers
CS1 and CS2 are formed (a problem of the occurrence of a
height difference between the column spacers). Accordingly,
the protrusion unit CPL and the recess unit CPR may have a
hemisphere shape corresponding to shapes of the column
spacers CS1 and CS2 and be spaced apart from each other, but
the shape is not limited thereto.

[0055] Sizes of the protrusion unit CPL and the recess unit
CPR may be designed based on a design margin. The design
margin is defined by a virtual circle CI drawn based on the
column spacers CS1 and CS2. The virtual circle Cl is defined
by a range b corresponding to an end of an opening region of
asub-pixel (end of a lower side of the sub-pixel) positioned on
upper portions of the column spacers CS1 and CS2 and an end
of an opening region of a sub-pixel positioned (end of an
upper side of the sub-pixel) on a lower portion.

[0056] The protrusion unit CPL and the recess unit CPR are
formed to be spaced apart from each other in the virtual circle
CI. A protrusion size of the protrusion unit CPL is defined by
a distance ¢ between the protrusion unit CPL and the column
spacers CS1 and CS2 spaced apart therefrom. The distance ¢
defining the protrusion size of the protrusion unit CPL corre-
sponds to or is smaller than a diameter a of the column spacers
CS1 and CS2. A recess size of the recess unit CPR is defined
by a distance d between the recess unit CPR and the virtual
circle Cl spaced apart therefrom. The distance d defining the
recess size of the recess unit CPR is smaller than the distance
¢ defining the protrusion size of the protrusion unit CPL.

[0057] A distance d1 between a first protrusion point CPL1
and a second protrusion point CPL2 forming the protrusion
unit CPL is smaller than or the same as a distance d2 between
a first recess point CPR1 and a second recess point CPR2
forming the recess unit CPR. Accordingly, the protrusion size
of the protrusion unit CPL is smaller than or the same as the
recess size of the recess unit CPR. The protrusion unit CPL is
received into a recess region of the recess unit CPR. Mean-
while, in the drawings, d1 is smaller than d2 so that the
protrusion unit CPL and the recess unit CPR beneficially
come into contact with each other. However, d1 may be the
same as d2.

[0058] The color filter CF is formed in R color filter CF, G
color filter CF, and B color filter CF types by a patterning
process using a photoresist and a mask. Accordingly, when an
error of the process (mask shift) occurs, there is a problem in
that at least one color filter of RGB is overlaid with another
color filter.

[0059] The protruding patterns CPL and CPR are formed in
the color filters CF positioned in the regions adjacent to the
column spacers CS1 and CS2. On the other hand, an overlay
unit OA may be formed in the color filter CF positioned in the
region adjacent to the opening region. The reason is that in the
case of the opening region not adjacent to the column spacers
CS1 and CS2, even though overlaying occurs between the
color filters CF, a problem such as the occurrence of the height
difference between the column spacers CS1 and CS2 may not
be present.
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[0060] As illustrated in FIGS. 5 to 7, when the protruding
patterns CPL and CPR are formed in the color filter CF, even
though the adjacent color filters R and G or G and B are
overlaid with each other, a probability of the occurrence of a
height difference between first and second column spacers
CS1 and CS2 may be reduced or prevented. The reason is that
the protrusion unit CPL and the recess unit CPR of the color
filter CF are positioned to be spaced apart from the column
spacers CS1 and CS2 at a long distance. Further, this is
because an overlay margin that can take into account the
process allowance and prevent or reduce overlaying of the
color filters CF is formed in the protruding patterns CPL and
CPR of the color filter CF.

[0061] Inconnectionwiththis, the present invention will be
described below in comparison with the related art.

[0062] FIG. 8 is an exemplified top-plan view illustrating
an internal surface of an upper substrate of a known liquid
crystal panel. FIG.9 is a view showing a structural problem of
the known liquid crystal panel.

[0063] As shown in FIGS. 8 and 9, in a color filter CF
formed in the known liquid crystal panel, regions adjacent to
column spacers CS1 and CS2 protrude. However, there is no
design margin or no overlay margin that takes into account the
process allowance. Accordingly, in the known liquid crystal
panel, when the color filters CF positioned in the regions
adjacent to the column spacers CS1and CS2 are overlaid with
each other, a height difference AH occurs between first and
second column spacers CS1 and CS2. Accordingly, in the
case of the known liquid crystal panel, there are differences in
color sense and cell gap in an entire surface or a local portion
of the front surface of the display surface.

[0064] On the other hand, as illustrated in FIGS. 4 to 7, in
the color filter CF formed in the liquid crystal panel according
to the first exemplary embodiment of the present invention,
there is a margin that can take into account the process allow-
ance by using the protrusion unit CPL and the recess unit
CPR. Accordingly, the liquid crystal panel according to the
first exemplary embodiment of the present invention may
prevent or reduce a probability of the occurrence of the height
difference between the first and second column spacers CS1
and CS2 even when the adjacent color filters R and G or G and
B are overlaid with each other. Accordingly, in the case of the
liquid crystal panel according to the first exemplary embodi-
ment of the present invention, the problems that there are
differences in color sense and cell gap in the entire surface or
the local portion of the front surface of the display surface
may be solved.

Second Exemplary Embodiment

[0065] FIG. 10 is an exemplified cross-sectional view illus-
trating a liquid crystal panel according to a second exemplary
embodiment of the present invention. FIG. 11 is an exempli-
fied top-plan view illustrating an internal surface of an upper
substrate of the liquid crystal panel of FIG. 10. FIG. 12 is a
view illustrating color filter and column spacer portions. FIG.
13 is a view specifically illustrating a structure of the color
filter. FIG. 14 is a view illustrating a structural effect accord-
ing to the second exemplary embodiment of the present
invention.

[0066] As illustrated in FIGS. 10 and 11, a thin film tran-
sistor array TFTA is formed on a lower substrate 161. The thin
film transistor array TFTA includes the thin film transistor
TFT and the storage capacitor Cst shown in FI1G. 2. The thin
film transistor array TFTA may be formed to have various
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structures according to a shape of the thin film transistor TFT,
the storage capacitor Cst, a pixel electrode, and a common
electrode (the presence of the common electrode). Accord-
ingly, the thin film transistor array TFTA is schematically
shown.

[0067] A black matrix BM is formed on an upper substrate
169. The black matrix BM is formed to cover a region other
than an opening region OPN of a sub-pixel SP. The black
matrix BM serves to prevent light leakage from occurring in
the region other than the opening region OPN. The black
matrix BM may be formed of a resin including a black-based
pigment.

[0068] A color filter CF is formed on the upper substrate
169 to expose a portion of the black matrix BM. The color
filters CF having three colors of red, green, and blue colors
(RGB) are separately formed. The color filter CF may be
formed of a resin including a pigment converting white light
supplied from a backlight unit into the red, green, and blue
colors (RGB).

[0069] An overcoating layer OC is formed on the color
filter CF. The overcoating layer OC serves to prevent a step
formed due to alower structure such as the color filter CF and
planarize a surface. The overcoating layer OC may be formed
of an organic material or an organic/inorganic complex mate-
rial.

[0070] Column spacers CS1 and CS2 are formed on the
overcoating layer OC. The column spacers CS1 and CS2
serve to maintain an interval (cell gap) between the lower
substrate 161 and the upper substrate 169 constituting a liquid
crystal panel 160. The column spacers CS1 and CS2 may be
formed of an organic material. The column spacers CS1 and
CS2 may be formed of the same material as the overcoating
layer OC or alayer that is different from the overcoating layer
OC, and then patterned. The column spacers CS1 and CS2 are
formed to correspond to a position of a thin film transistor of
the lower substrate 161 (particularly, a region corresponding
to a gate electrode). Accordingly, when the lower substrate
161 and the upper substrate 169 are bonded, the column
spacers CS1 and CS2 correspond to the position of the thin
film transistor of the lower substrate 161 (particularly, the
region corresponding to the gate electrode).

[0071] A push column spacer, which serves to protect an
internal structure from pressure generated due to pressing of
the liquid crystal panel 160 and prevent light leakage inferi-
ority, is positioned on the lower substrate 161 and the upper
substrate 169 constituting the liquid crystal panel 160.
Although not shown in the drawings, the push column spacer
is formed on an uppermost portion of the lower substrate 161
or an uppermost portion of the upper substrate 169. As
described above, the position of the push column spacer may
be changed according to a manufacturing mode. Accordingly,
in the present invention, a region where the push column
spacer 1s positioned is designated by “PCSA” and a structure
thereof is not shown.

[0072] Meanwhile, the color filter CF includes a space unit
SA provided so that red, green, and blue resins are spaced
apart from each other. A description relating to the space unit
SA will be given below.

[0073] Asillustrated in FIGS. 11 to 13, the space unit SA is
provided by the color filters CF positioned in regions adjacent
to the column spacers CS1 and CS2. The space unit SA may
be present only in the regions adjacent to the column spacers
CS1 and CS2. However, for explanation purposes, the pres-
ence of the space unit SA in all color filters CF formed in a
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region or a line where the column spacers CS1 and CS2 are
positioned is shown and described as an example.

[0074] The space unit SA formed between a R color filter
CF and a G color filter CF based on the R color filter CF and
the G color filter CF will be specifically described below.

[0075] A protrusion unit CPL having a portion protruding
in a direction to the adjacent color filter CF and a dummy
recess unit dp having a portion recessed so that the protrusion
unit is received in a direction to the column spacers CS1 and
CS2 from upper and lower portions of the protrusion unit CPL
are formed on one side (left side of the drawing) ofthe R color
filter CF and the G color filter CF, respectively. In addition, a
recess unit CPR recessed so that the protrusion unit CPL of
the adjacent color filter CF is received is formed on another
side (right side of the drawing) of each of the R color filter CF
and the G color filter CF. Accordingly, the space unit SA is
formed by the protrusion unit CPL, the dummy recess unitdp,
and the recess unit CPR provided in the color filter CF.

[0076] The space unit SA is a space provided to prevent or
reduce a problem relating to a process allowance in regions
where the column spacers CS1 and CS2 are formed (a prob-
lem of the occurrence of a height difference between the
column spacers). Accordingly, the protrusion unit CPL and
the recess unit CPR constituting the space unit SA may have
a hemisphere shape corresponding to shapes of the column
spacers CS1 and CS2 and be spaced apart from each other, but
the shape is not limited thereto.

[0077] Sizes of the protrusion unit CPL and the recess unit
CPR may be designed based on a design margin. The design
margin is defined by a virtual circle CI drawn based on the
column spacers CS1 and CS2. The virtual circle Cl is defined
by arange b corresponding to an end of an opening region of
asub-pixel (end of a lower side of the sub-pixel) positioned on
upper portions of the column spacers CS1 and CS2 and anend
of an opening region of a sub-pixel positioned (end of an
upper side of the sub-pixel) on a lower portion.

[0078] The protrusion unit CPL and the recess unit CPR are
formed to be spaced apart from each other in the virtual circle
CI. A protrusion size of the protrusion unit CPL is defined by
a distance ¢ between the protrusion unit CPL and the column
spacers CS1 and CS2 spaced apart therefrom. The distance ¢
defining the protrusion size of the protrusion unit CPL corre-
sponds to or is smaller than a diameter a of the column spacers
CS1 and CS2. A recess size of the recess unit CPR is defined
by a distance d between the recess unit CPR and the virtual
circle C1 spaced apart therefrom. The distance d defining the
recess size of the recess unit CPR is smaller than the distance
¢ defining the protrusion size of the protrusion unit CPL.

[0079] The dummy recess unit dp is formed in the virtual
circle CI. The dummy recess unit dp is formed between an
upper recess point dp1 positioned over a first protrusion point
CPL1 and the first protrusion point CPL1, and between a
lower recess point dp2 positioned beneath a second protru-
sion point CPL2 and the second protrusion point CPL2. A
starting point of the upper recess point dpl may correspond to
a first recess point CPR1 forming the recess unit CPR or be
positioned over the first recess point CPR1. A starting point of
the lower recess point dp2 may correspond to a second recess
point CPR2 forming the recess unit CPR or be positioned
beneath the second recess point CPR2.

[0080] Meanwhile, the drawings show that the dummy
recess unit dp is formed of a straight-line type including two
straight-line segments as an example. However, the dummy
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recess unit dp may be formed of a curved-line type depending
on the precision of exposure or developing.

[0081] A distance dl between the first protrusion point
CPL1 and the second protrusion point CPL2 forming the
protrusion unit CPL is smaller than a distance d2 between the
first recess point CPR1 and the second recess point CPR2
forming the recess unit CPR. Accordingly, the protrusion size
ofthe protrusion unit CPL is smaller than the recess size of the
recess unit CPR. The protrusion unit CPL is received into a
recess region of the recess unit CPR and forms the space unit
SA together with the recess unit CPR.

[0082] The color filter CF is formed in R color filter CF, G
color filter CF, and B color filter CF types by a patterning
process using a photoresist and a mask. Accordingly, when an
error of the process (mask shift) occurs, there is a problem in
that at least one color filter of RGB is overlaid with another
color filter.

[0083] The space unit SA is formed in the color filters CF
positioned in the regions adjacent to the column spacers CS1
and CS2. On the other hand, an overlay unit OA may be
formed in the color filter CF positioned in a region adjacent to
the opening region. The reason is that in the case of the
opening region not adjacent to the column spacers CS1 and
C82, even though overlaying occurs between the color filters
CF, a problem such as the occurrence of the height difference
between the column spacers CS1 and CS2 may not be present.
[0084] Asillustrated in FIGS. 10 to 14, when the space unit
SA is formed in the color filter CF, even when the adjacent
color filters R and G or G and B are ovetlaid with each other,
aprobability of the occurrence of a height difference between
firstand second column spacers CS1 and CS2 may be reduced
or prevented. The reason is that the protrusion unit CPL and
the recess unit CPR of the color filter CF are positioned to be
spaced apart from the column spacers CS1 and CS2 at a long
distance.

[0085] Further, this is because an overlay margin that can
take into account the process allowance and prevent or reduce
overlaying of the color filters CF is formed in the space unit
SA provided by the protrusion unit CPL and the recess unit
CPR of the color filter CF. Accordingly, in the case of the
liquid crystal panel according to the second exemplary
embodiment of the present invention, the problems that there
are differences in color sense and cell gap in an entire surface
or a local portion of the front surface of the display surface
may be solved.

[0086] Meanwhile, in the second exemplary embodiment
of the present invention, the protrusion unit CPL is formed
from a region where the dummy recess unit dp is formed.
Accordingly, a wider space unit SA may be formed as com-
pared to the first exemplary embodiment of the present inven-
tion. Accordingly, a phenomenon of overlaying of the color
filters CF positioned in the regions adjacent to the first and
second column spacers CS1 and CS2 may be prevented or
reduced. Accordingly, uniformity of the overcoating layer
positioned on an upper portion of the color filter CF and
uniformity of the first and second column spacers CS1 and
CS2 may be secured.

[0087] Examples of a sub-pixel structure according to the
present invention will be described. FIGS. 15 to 19 are exem-
plified structural views of a sub-pixel structure according to
the present invention.

[0088] FIG. 15 illustrates a sub-pixel structure where a
pixel electrode Px1 is formed on an upper portion of a com-
mon electrode Vecom. The common electrode Veom and the
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pixel electrode Px1 are formed of a transparent electrode
(e.g.: [TO). In the sub-pixel illustrated in FIG. 15, the com-
mon electrode Veom is formed to correspond to the opening
region, and the pixel electrode Px1 is formed in a split elec-
trode type. Herein, the common electrode Vcom is formed on
a lower portion of a vertical data wire Data. In addition, the
pixel electrode Px1 includes an electrode having a shape of
inequality sign (<) at the center of the opening region and an
electrode having a shape of diagonal lines vertically symmet-
ric based on the electrode having the shape of inequality sign.
[0089] FIG. 16 illustrates a sub-pixel structure where the
pixel electrode Px1 is formed on the upper portion of the
common electrode Vcom. The common electrode Veom and
the pixel electrode Px1 are formed of the transparent elec-
trode (e.g.: ITO). In the sub-pixel illustrated in FIG. 16, the
common electrode Vecom and the pixel electrode Px1 are
formed in the split electrode type. Herein, the common elec-
trode Veom is formed on the lower portion of the vertical data
wire Data. In addition, the pixel electrode Px1 includes an
electrode having a vertically split shape in the opening region.
[0090] FIG. 17 illustrates a sub-pixel structure where the
common electrode Vecom is formed on an upper portion of the
pixel electrode Px1. The common electrode Vcom and the
pixel electrode Px1 are formed of the transparent electrode
(e.g.: ITO). In the sub-pixel illustrated in FIG. 17, the pixel
electrode Px1 is formed to correspond to the opening region,
and the common electrode Vcom is formed in the split elec-
trode type. Herein, the pixel electrode Px1 is formed on the
lower portion of the vertical data wire Data. In addition, the
common electrode Vcom includes the electrode having the
vertically split shape in the opening region.

[0091] FIG. 18 illustrates a sub-pixel where the pixel elec-
trode Px1 is formed on the upper portion of the common
electrode Vcom. The common electrode Vcom and the pixel
electrode Px1 are formed of the transparent electrode (e.g.:
ITO). In the sub-pixel illustrated in FIG. 18, the common
electrode Veom is formed in a front electrode type, and the
pixel electrode Px1 is formed in the split electrode type.
Herein, the common electrode Veom is formed between an
upper portion of the vertical data wire Data and the pixel
electrode Px1. In addition, the pixel electrode Px1 includes
the electrode having the vertically split shape in the opening
region.

[0092] FIG. 19 illustrates a sub-pixel where the common
electrode Veom is formed on the upper portion of the pixel
electrode Px1. The common electrode Vecom and the pixel
electrode Px1 are formed of the transparent electrode (e.g.:
ITO). In the sub-pixel illustrated in FIG. 19, the pixel elec-
trode Px1 is formed to correspond to the opening region, and
the common electrode Veom is formed in the split electrode
type. In addition, the common electrode Veom includes the
electrode having the vertically split shape in the opening
region and the shape of inequality sign (<).

[0093] Meanwhile, in the above description, only several
exemplary structures of a FF'S (fringe field switching) mode
or an IPS (in plane switching) mode of sub-pixels are
described. However, it should be understood that the prin-
ciples of the present invention can be applicable to sub-pixel
structures operated in other modes, such as a TN (twisted
nematic) mode and a VA (vertical alignment) mode, in addi-
tion to the aforementioned structures. Meanwhile, the refer-
ence characters “I-Vcom” shown in FIGS. 17 to 19 are the
same as the common electrode Vcom. However, unlike FIGS.
15 and 16, [-Vcom in FIGS. 17 to 19 is partially overlaid with
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the data wire Data, and thus the different reference characters
“I-Vcom” are used for this distinction.

[0094] The present invention is to provide an LCD device
and method for manufacturing the same that can solve prob-
lems relating to differences in color sense and cell gap in an
entire surface or a local portion of the front surface of the
display surface by forming an overlay margin between color
filters, and that can improve uniformity of the color filters, an
overcoating layer, and a column spacer.

[0095] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display comprising:

a lower substrate including a thin film transistor array;

an upper substrate spaced apart from and facing the lower

substrate;

a black matrix formed on the upper substrate;

a color filter formed on the black matrix;

an overcoating layer formed on the color filter; and

a column spacer positioned on the overcoating layer,

wherein the color filter has a pattern protruding in a direc-

tion from a region where the column spacer is positioned
to a side of an adjacent color filter.

2. The liquid crystal display of claim 1, wherein the pattern
is provided by a protrusion unit positioned on the side of the
color filter and having a portion protruding in a direction to
the adjacent color filter, and a recess unit positioned on
another side of the color filter and having a portion recessed
so that the protrusion unit is received.

3. The liquid crystal display of claim 2, wherein the pro-
trusion unit and the recess unit come into contact with each
other to cover a black matrix, or have a space unit where the
protrusion unit and the recess unit are spaced apart from each
other to expose a portion of the black matrix.

4. The liquid crystal display of claim 3, wherein the space
unit is a margin space preventing overlaying of color filters to
increase uniformity of an overcoating layer positioned in a
region adjacent to a column spacer and the column spacer.

5. The liquid crystal display of claim 2, wherein the pro-
trusion unit and the recess unit have a hemisphere shape
corresponding to a shape of a column spacer.

6. The liquid crystal display of claim 2, wherein a distance
between a first protrusion point and a second protrusion point
forming the protrusion unit is smaller than a distance between
a first recess point and a second recess point forming the
recess unit.

7. The liquid crystal display of claim 6, wherein the pro-
trusion unit includes a dummy recess unit having a portion
recessed so that the protrusion unit is received ina direction to
a column spacer from upper and lower portions of the protru-
sion unit.

8. Theliquid crystal display of claim 7, wherein the dummy
recess unit is formed between an upper recess point posi-
tioned over a first protrusion point and the first protrusion
point, and between a lower recess point positioned beneath a
second protrusion point and the second protrusion point.

9. The liquid crystal display of claim 8, wherein a starting
point of the upper recess point corresponds to a first recess
point or is positioned over the first recess point, and a starting
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point of the lower recess point corresponds to a second recess
point or is positioned beneath the second recess point.

10. The liquid crystal display of claim 7, wherein the
dummy recess unit is formed of a straight-line type including
at least two straight line segments or a curved-line type not
including the straight line segments.

11. The liquid crystal display of claim 2, wherein the pro-
trusion unit and the recess unit are positioned in a virtual
circle drawn based on a column spacer, and the virtual circle
is defined by a range corresponding to an end of an opening
region of a sub-pixel positioned on an upper portion of the
column spacer and an end of an opening region of a sub-pixel
positioned on a lower portion.
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