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COLOR FILTER ARRAY PANEL AND LIQUID
CRYSTAL DISPLAY INCLUDING THE SAME

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a color filter array
panel and a liquid crystal display including the same.

[0003] (b) Description of Related Art

[0004] A liquid crystal display (LCD) is one type of flat
panel display which is used widely, and it includes two
panels provided with field generating electrodes and polar-
izers and a liquid crystal (LC) layer interposed therebe-
tween. Additionally, the LCD includes a sealant for prevent-
ing the LC layer from leaking from the display and spacers
for maintaining a constant gap between the two panels.

(a) Field of the Invention

[0005] As the LCDs increase in size, a peripheral area
surrounding the display becomes narrower in order to
increase manufacturing yield.

[0006] Thus, a structure in which driving circuits such as
a gate driver, are integrated together with switching ele-
ments has been utilized. Signal lines for transmitting signals
required to operate the gate driver, for example, a gate-off
voltage, a clock signal, and an initializing signal are dis-
posed along an edge of the panel together with the gate
driver. Additionally, connecting lines for transmitting the
signals to the gate driver intersect the signal lines.

[0007] In the manufacture of an LCD provided with the
gate driver integrated on the panel, two panels are made
separately, and then the two panels are attached using an
adhesive.

[0008] However, the peripheral area of the LCD is narrow
and thus the space available to apply the sealant is also
narrow. Accordingly, the sealant is typically applied on the
gate driver, and spacers, such as glass fibers or soft sphere
shaped structures, are included in the sealant to avoid
damaging the signal lines of the gate driver.

[0009] Damage of the signal lines causes an operation of
the LCD to be poor, as also results in lower reliability and
manufacturing yield.

[0010] Processes for including the spacer in the sealant are
complicated. Moreover, when the sealant is applied using a
syringe, poor emission of sealant from the syringe often
occurs because of the spacer. Additionally, a process for
removing bubbles included in the sealant is performed for a
long time, and thus the productivity decreases.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to provide a
color filter array panel and a liquid crystal display including
the same that is capable of solving such conventional
problems.

[0012] A color filter array panel is provided, which
includes: a panel having a display area and a peripheral area
surrounding the display area; a plurality of color filters
formed in the display area; and a first spacer formed in the
peripheral area and made of the same material as at least one
of the color filters.
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[0013] The color filter array panel may further include a
common electrode formed on the color filters and the first
spacer.

[0014] Each of the color filters may represent one of red,
green, and blue colors.

[0015] Herein, the first spacer may include at least two
layers made of a material identical to that of the red, the
green, and the blue color filters.

[0016] The color filter array panel may further include a
second spacer formed in the display area.

[0017] The color filter array panel may further include a
third spacer formed on the first spacer and made of a
material identical to that of the second spacer.

[0018] The color filter array panel may further include a
light blocking member formed between the panel and the
color filters and the first spacer, with openings at positions
corresponding to the color filters.

[0019] A liquid crystal display is provided, which
includes: a thin film array panel comprising a first substrate
provided with a driver and a display area, gate lines formed
in the display area, data lines intersecting the gate lines, thin
film transistors connected to the gate lines and the data lines,
pixel electrodes connected to the thin film transistors, and
circuits formed on the drivers and connected to the gate
lines;

[0020] a color filter array panel comprising a second
substrate opposite to the first substrate, a plurality of color
filters formed at positions corresponding to the display area,
and a first spacer formed at position corresponding to the
driver; and

[0021] liquid crystal interposed between the color filter
array panel and the thin film transistor panel.

[0022] The liquid crystal display may further include a
common electrode formed on the color filters and the first
spacer.

[0023] The liquid crystal may be sealed by a sealant
disposed on the first spacer.

[0024] Each of the color filters may represent one of red,
green, and blue colors.

[0025] The first spacer is formed by depositing a material
identical to at least two materials of the red, the green, and
the blue color filters.

[0026] The liquid crystal display may further include a
second spacer formed on the common electrode correspond-
ing to the display area.

[0027] The liquid crystal display may further include a
third spacer formed on the first spacer and made of a
material identical to that of the second spacer.

[0028] The liquid crystal display may further include a
light blocking member formed between the second substrate
and the color filters and the first spacer, with openings at
positions corresponding to the color filters.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The present invention will become more apparent
by reference to the description of the embodiments and the
accompanying drawings, in which:
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[0030] FIG. 1 is a block diagram of an LCD device
according to an exemplary embodiment of the present
invention;

[0031] FIG. 2 illustrates a structure and an equivalent
circuit diagram of a pixel of an LCD according to an
exemplary embodiment of the present invention;

[0032] FIG. 3 is a plan view layout of an LCD according
to an exemplary embodiment of the present invention;

[0033] FIG. 4 is a cross-sectional view of the LCD shown
in FIG. 4 taken along the line IV-IV'; and

[0034] FIGS. 5A and 5B are sectional views of a color
filter array panel for an LCD sequentially showing steps
used to manufacture the array panel.

DETAILED DESCRIPTION OF EMBODIMENTS

[0035] The present invention is described more fully
below with reference to the accompanying drawings, in
which preferred embodiments of the inventions invention
are shown. This invention may, however, be embodied in
many different forms and should not be construed as limited
to the embodiments set forth herein.

[0036] Inthe drawings, the thickness of layers and regions
are exaggerated for clarity. Like numerals refer to like
elements throughout. It will be understood that when an
element such as a layer, film, region, substrate, or panel is
referred to as being “on” another element, it can be directly
on the other element or intervening elements may also be
present. In contrast, when an element is referred to as being
“directly on” another element, there are no intervening
elements present.

[0037] FIG.1 is a block diagram of an LCD according to
an exemplary embodiment of the present invention, and
FIG. 2 illustrates a structure and an equivalent circuit
diagram of a pixel of an LCD according to an exemplary
embodiment of the present invention.

[0038] Referring to FIG. 1, an LCD according to an
embodiment of the present invention includes an LC panel
assembly 300, a gate driver 400 and a data driver 500
connected thereto, a gray voltage generator 800 connected to
the data driver 500, and a signal controller 600 controlling
the above-described elements.

[0039] The LC panel assembly 300 includes a plurality of
display signal lines G,-G, and D,-D_, and a plurality of
pixels PX that are connected thereto and form a display area
DA and arranged substantially in a matrix structure, and a
gate driver 400.

[0040] The panel assembly 300 includes a lower panel
100, and an upper panel 200 and a liquid crystal (LC) layer
3 interposed therebetween, as shown in FIG. 2.

[0041] The display signal lines G,-G, and D,-D_, are
provided on the lower panel 100 and include a plurality of
gate lines G,-G, transmitting gate signals (called scanning
signals) and a plurality of data lines D,-D,, transmitting data
signals. The gate lines G,-G, extend substantially in a row
direction and they are substantially parallel to each other,
while the data lines D,-D_, extend substantially in a column
direction and they are substantially parallel to each other.
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[0042] Each pixel PX includes a switching element Q
connected to the display signal lines G,-G_ and D,-D_, and
an LC capacitor C; . and a storage capacitor Cg. that are
connected to the switching element Q. Use of the storage
capacitor Cgr is optional.

[0043] The switching element Q, which may be a TFT, is
provided on the lower panel 100 and has three terminals: a
control terminal connected to one of the gate lines G1-Gn;
an input terminal connected to one of the data lines D,-D,_;
and an output terminal connected to the LC capacitor C;
and the storage capacitor Cgr.

[0044] The LC capacitor C; . includes a pixel electrode
190 provided on the lower panel 100, a common electrode
270 provide on the upper panel 200, and the L.C layer 3 as
a dielectric between the electrodes 190 and 270. The pixel
electrode 190 is connected to the switching element Q, and
the common electrode 270 covers the entire surface of the
upper panel 100 and is supplied with a common voltage
Vcom. Alternatively, both the pixel electrode 190 and the
common electrode 270, which have shapes of bars or stripes,
may be provided on the lower panel 100.

[0045] The storage capacitor Cgy is an auxiliary capacitor
for the LC capacitor C, ... The storage capacitor Cq includes
the pixel electrode 190 and a separate signal line (not
shown), which is provided on the lower panel 100, overlaps
the pixel electrode 190 via an insulator, and is supplied with
a predetermined voltage such as the common voltage Vcom.
Alternatively, the storage capacitor Cqr can be implemented
using pixel electrode 190 and an adjacent gate line, also
referred to as a previous gate line, which overlaps the pixel
electrode 190 via an insulator.

[0046] For a color display, each pixel PX uniquely repre-
sents one of three primary colors such as red, green, and blue
colors (spatial division) or sequentially represents the three
primary colors in time (temporal division), thereby obtain-
ing a desired color. FIG. 2 shows an example of the spatial
division in which each pixel includes a color filter 230
representing one of the three primary colors in an area of the
upper panel 200 facing the pixel electrode 190. Alterna-
tively, the color filter 230 can be provided on or under the
pixel electrode 190 on the lower panel 100.

[0047] A pair of polarizers (not shown) for polarizing light
are attached on outer surfaces of the lower and upper panels
100 and 200 of the panel assembly 300.

[0048] Referring back to FIG. 1, a gray voltage generator
800 generates one set or two sets of gray voltages related to
a transmittance of the pixels PX. When two sets of the gray
voltages are generated, the gray voltages in one set have a
positive polarity with respect to the common voltage Vcom,
while the gray voltages in the other set have a negative
polarity with respect to the common voltage Vcom.

[0049] The gate driver 400 synthesizes the gate-on voltage
Von and the gate-off voltage Voff to generate gate signals for
application to the gate lines G,-G,,. The gate driver is a shift
register, which include a plurality of stages in a line. The
gate driver 400 is formed together with switching elements
Q of the pixels to be integrated.

[0050] The data driver 500 is connected to the data lines
D,-D,, of the panel assembly 300 and applies data voltages
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selected from the gray voltages supplied from the gray
voltage generator 800 to the data lines D,-D_.

[0051] Thedrivers 400 and 500 or a flexible printed circuit
film (not shown) provided with the drivers 400 and 500 is
disposed at a peripheral area outside the display area DA.

[0052] Panels 100 and 200 are maintained a constant
distance apart by a spacer 320 and are sealed by a sealant
310. This is described in detail with reference to FIGS. 3
and 4.

[0053] FIG. 3 is a schematic layout view of an LCD
according to an exemplary embodiment of the present
invention, and FIG. 4 is a sectional view of the LCD shown
in FIG. 4 taken along the line IV-IV".

[0054] A light blocking member 220 which is referred to
as a black matrix for preventing light leakage is formed on
an insulating substrate 210 of the color filter array panel 200.
The light blocking member 200 has a plurality of openings
facing the pixel electrodes 190 and the openings are shaped
nearly identically to the pixel electrodes 190. The light
blocking member 220 includes a first portion A formed
around the edge of the display area DA. Portion A has a
greater width than a second portion B which is formed in the
display area DA. The light blocking member 220 may
include portions facing the switching transistors Q.

[0055] The light blocking member 220 is preferably made
of Cr, CrOx, or organics such as a black pigment. The light
blocking member 220 may include a single layer or a
plurality of layers.

[0056] A plurality of color filters 230 are formed in the
openings of the light blocking member 220. Each of the
color filters 230 face the pixel electrodes 190 and extend in
a longitudinal direction and may represent one of three
primary colors such red, green, and blue colors.

[0057] A first spacer 320 is formed on the first portion A
of the light blocking member. The first spacer 320 is
positioned above the gate driver 400. The first spacer 320
includes first to third layers 320a-320c¢, each of which is
made of the same material as the color filter 230, that is, the
same material as the color filters of red, green, and blue color
that are sequentially deposited. The order of the deposition
thereof may be varied depending on the order of the forma-
tion of the color filters 230.

[0058] Common electrode 270 is preferably made of a
transparent conductor such as indium tin oxide (ITO) or
indium zinc oxide (IZO) and is formed on the color filters
230 and the light blocking member 220.

[0059] An overcoat layer (not shown) may be formed
between the common electrode 270 and the color filters 230,
which prevents the color filters 230 from being exposed and
provides a smooth surface.

[0060] An alignment layer (not shown) is formed on the
common electrode 270, and second and third spacers 322
and 324 respectively, are formed on the alignment layer. The
second spacer 322 is positioned above the switching element
Q, and the number thereof is varied depending on the size of
the panel 100. The third spacers 324 are formed on the first
spacer 320 and are preferably made of the same material as
the second spacer 322. The spacers 324 prevent the signal
lines of the gate driver 400 and the common electrode 270
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on the first spacer 320 from shorting due to contact thereof.
The width of the first spacer 320 is formed sufficiently
narrow so that the signal lines of the driver 400 do not
overlap the first spacer 320. Thus, damage to the signal lines
of the driver 400 is avoided.

[0061] When the common electrode 270 is formed on the
lower panel 100, or the signal lines are not formed at
portions corresponding to the first spacer 320, a short does
not occur between the common electrode 270 and the signal
lines of the driver 400 and thus the spacer 320 may be
formed at the edge by only adjusting the thickness of the
color filters 230.

[0062] A manufacturing method of a color filter array
panel is described below with reference to FIGS. 5A and
5B, and FIG. 4.

[0063] FIGS. 5A and 5B are sectional views of a color
filter array panel for an LCD, sequentially showing the steps
of a manufacturing method thereof.

[0064] Referring to FIG. 5A, a material having a good
light-blocking characteristic such as Cr is deposited on an
insulating substrate 210 using photolithography to form a
light blocking member 220.

[0065] A photosensitive resin including a green pigment is
coated by spin coating. The photosensitive resin is exposed
to light and developed and then is hard-baked to form a blue
color filter 230B and a first layer 320a of a first spacer 320.

[0066] Referring to FIG. 5B, a green color filter 230G and
a second layer 3206 of the first spacer 320 are formed using
the same method as with the blue color filter 230B. Simi-
larly, a red color filter and a third layer 320¢ are sequentially
formed. The formation order of the red, the green, and the
blue color filters may be varied.

[0067] Subsequently, referring to FIG. 4, a transparent
conductive material such as ITO and IZ0 is deposited to
form a common electrode 270 using sputtering.

[0068] An alignment layer (not shown) is formed on the
common electrode 270.

[0069] An organic material such as negative photosensi-
tive polymer is deposited on the alignment layer and is
patterned to form second and third spacers 322 and 324. A
height of the third spacers 324 is preferably less than that of
the second spacer 322 which is achieved by using a slit or
a translucent film.

[0070] According to embodiments of the present inven-
tion, since the spacers are formed by patterning the material
used for the color filters, and separate spacers such as ball
type spacers are not required. Accordingly the signal lines of
the driver are not damaged by the ball type spacers, and the
reliability of the LCD is improved.

[0071] A mixture process and a bubble-removing process
for including the spacers in the sealant can be omitted to
increase productivity of the LCD.

[0072] While the present invention has been described in
detail with reference to the preferred embodiments, it is to
be understood that the invention is not limited to the
disclosed embodiments, but, on the contrary, covers various
modifications and equivalent arrangements included within
the sprit and scope of the appended claims.
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What is claimed is:
1. A color filter array panel comprising:

a panel having a display area and a peripheral area
surrounding the display area;

a plurality of color filters formed in the display area; and

a first spacer formed in the peripheral area, wherein the
first spacer is formed using material which is also used
for at least one of the color filters.

2. The color filter array panel of claim 1, further com-
prising a common electrode formed on the color filters and
the first spacer.

3. The color filter array panel of claim 1, wherein each of
the color filters represents one of red, green, and blue colors.

4. The color filter array panel. of claim 3, wherein the first
spacer comprises at least two layers of material also used to
form at least two of the red, the green, and the blue color
filters.

5. The color filter array panel of claim 1, further com-
prising a second spacer formed in the display area.

6. The color filter array panel of claim 5, further com-
prising a third spacer formed on the first spacer, wherein the
third spacer and the second spacer are formed using a
common material.

7. The color filter array panel of claim 1, further com-
prising a light blocking member formed between the panel
and the color filters, the light blocking member including
openings at locations which correspond to the color filters.

8. A liquid crystal display comprising:

a thin film array panel comprising a first substrate having
a display area and a driver area which is intermediate
on edge of the first substrate and the display area;

gate lines formed in the display area;
data lines intersecting the gate lines;

thin film transistors connected to the gate lines and the
data lines;
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pixel electrodes connected to the thin film transistors;

circuits formed on the drivers and connected to the gate
lines;

a color filter array panel comprising:
a second substrate;

a plurality of color filters formed at positions in the
display area;,

a first spacer formed at a position corresponding to the
driver; and

a liquid crystal material interposed between the color
filter array panel and the thin film array panel.

9. The liquid crystal display of claim 8, further comprising
a common electrode formed on the color filters and the first
spacer.

10. The liquid crystal display of claim 8, wherein the
liquid crystal is sealed by a sealant disposed on the first
spacer.

11. The liquid crystal display of claim 8, wherein each of
the color filters represents one of red, green, and blue colors.

12. The liquid crystal display of claim 11, wherein the first
spacer is comprised of a material having a composition
corresponding to a composition of at least two materials of
the red, the green, and the blue color filters.

13. The liquid crystal display of claim 9, further com-
prising a second spacer formed on the common electrode in
the display area.

14. The liquid crystal display of claim 13, further com-
prising a third spacer formed on the second spacer, wherein
the third spacer is comprised of a material which is the same
as a material of the second spacer.

15. The liquid crystal display of claim 8, further com-
prising a light blocking member formed between the panel
and the color filters, the light blocking member including
openings at locations which correspond to the color filters.
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