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A thin film transistor array panel includes: a substrate, a
plurality of gate and data lines, a thin film transistor, a light
blocking member, a color filter, and a pixel electrode. The
substrate includes a display area having a plurality of pixels
and a non-display area. The gate lines and data lines are
formed on the substrate. The thin film transistor is connected
to a respective gate line and data line of the plurality of gate
and data lines. The light blocking member is formed on the
non-display area, the gate line, the data line, and the thin film
transistor. The color filter is formed on the light blocking
member. The pixel electrode is formed on the color filter. The
color filter covers the entire light blocking member of the
non-display area.

Exn |
\N (7 7
T \\%/ L
191 f
1% zzov/\t> \\y/ %} E%%m .
f
310 HV/T/ Q £/
s %\ .
b ré 1 J ]ﬁ %R\ 1L
Cnm e ]
3/1 1&9 a0 | L3202 173 1 1\51

o

A



Patent Application Publication  Apr. 29,2010 Sheet1 of 5 US 2010/0103354 A1

FIG. 1
- 179 =
\@\—82 l:—r'
=~ ]
B
Elnm i 1
S
m<:g__t \Q§§§§§§§E§§§§22%2§/ ) E
1911 1|
\
PRI\ i

A

\"

-
ik
|\

— (v\/we\/ — =/
x\\\\

N N N i v N

N

_

[
(
—

f

— (]

4 1%3

N

1 .. ]
320b 320a 173 1




US 2010/0103354 A1

Apr. 29,2010 Sheet 2 of 5

Patent Application Publication

—0LE

0Ll Ll 691 ¥S1  ¥21 L1 €91 ILI 0d¢ 00¢
( [ 1 [ | [ ! / [
] L I
: 7 WL | I |
\ ,r.]]lnu[g
SL / —
H0¢g¢
ba[1}54 // a0¢e¢
f \ i
om_
|6
o a8l qoze
474
0Le—= ! ]
oomﬁ
0ld— \\
¢ DI



Patent Application Publication  Apr. 29,2010 Sheet 3 of 5 US 2010/0103354 A1

[o=]
(=]
N

—
[
e R S
™~ o~ [ap ] AL
- | T ™
&)
(e}
g .
—&
N
. <t
41 T
—
, _——
o)
— T e
0| = =
[ ]
— &
m—{
on — + <
a N E A
e
LT-t E o]
3
el
S~L ———
- -~
(o]
O\
o
— _____\\
\\“ ] \\
[an]
Q N I R
o~ o~
()
o
[ap]



US 2010/0103354 A1

Apr. 29,2010 Sheet 4 of 5

Patent Application Publication

0Ll QL1 Q91 vGl  ¥ZL €L1 €91 1Ll 0%¢ 0c¢
ﬁ I | [ ( [ [ | [

NI EEY
N WL | | 1
_.‘ ! .—., C f|~
OO_A | — /
/ | T
40T —
\ H0eZ \ // 8087
T , J—o1¢
a8l 161 08!
0~ q0z¢
B0ZS

0Le—= .
QONA
0le—

v OId



Patent Application Publication  Apr. 29,2010 Sheet 5 of 5 US 2010/0103354 A1

o
(o)
Lo

f_A_\
=S S
o~ o ™ bl
- 8 ~ ™
? | /J
O .
]
(o |
o
S )
~N
. <
41l L0
E =
-\
_le
[ = =
S
&
5-f
Ve i .
= —
I —
‘ -
—~1
81— | ——F
o
&
o
,—f’——t————“—\\
L
o
S T8
N N
]
S
™



US 2010/0103354 Al

THIN FILM TRANSISTOR SUBSTRATE AND
LIQUID CRYSTAL DISPLAY INCLUDING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2008-0105792, filed in the Korean Intel-
lectual Property Office on Oct. 28, 2008, the disclosure of
which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] (a) Technical Field

[0003] The present disclosure relates to a thin film transis-
tor array panel for a display device. More particularly, the
present disclosure relates to a thin film transistor array panel
including a color filter and a light blocking member, and a
liquid crystal display including the same.

[0004] (b) Discussion of Related Art

[0005] Liquid crystal displays (LCDs) are one of the most
widely used flat panel displays. An LCD may include a pair of
display panels provided with field-generating electrodes, and
aliquid crystal (LC) layer interposed between the two panels.
The LCD displays images by applying voltages to the field-
generating electrodes to generate an electric field in the LC
layer that determines the orientations of LC molecules therein
to adjust polarization of incident light.

[0006] A plurality of pixel electrodes and thin film transis-
tors may be arranged in a matrix format on one display panel
(hereinafter referred to as “a thin film transistor array panel”).
Color filters of red, green, and blue may be formed on the
other display panel. Further, one common electrode may
cover the entire surface of the other display panel (hereinafter
referred to as “a common electrode panel”).

[0007] However, in this liquid crystal display, the pixel
electrodes and the color filters are disposed on different dis-
play panels such that it may be difficult to align the pixel
electrodes and the color filters with each other, thereby gen-
erating an alignment error.

[0008] The color filter and a black matrix (e.g., referred to
as a light blocking member) may instead be formed on the
same display panel as the pixel electrode.

[0009] However, ions or impurities due to the black matrix
may adversely influence liquid crystal of the display, thereby
generating afterimages. Thus, there is a need for an LCD
having a light blocking member included with pixel elec-
trodes on a same display panel, which has less of an adverse
affect on liquid crystal of the display.

SUMMARY OF THE INVENTION

[0010] A thin film transistor array panel according to an
exemplary embodiment of the present invention includes: a
substrate, a plurality of gate and data lines, a thin film tran-
sistor, a light blocking member, a color filter, and a pixel
electrode. The substrate includes a display area having a
plurality of pixels and a non-display area. The gate and data
lines are formed on the substrate. The thin film transistor is
connected to a respective gate line and data line of the plural-
ity of gate and data lines. The light blocking member is
formed on the non-display area, the gate line, the data line,
and the thin film transistor. The color filter is formed on the
light blocking member. The pixel electrode is formed on the
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color filter. The color filter covers the entire light blocking
member of the non-display area.

[0011] The thin film transistor array panel may further
include a passivation layer formed between the color filter
and the pixel electrode. The thin film transistor array panel
may further include a first spacer formed in the display area
and a second spacer formed in the non-display area. The first
spacer and the second spacer may have different heights.
[0012] The color filter and the light blocking member may
be disposed under the second spacer. The color filter covering
the entire light blocking member of the non-display area may
be a blue color filter.

[0013] The thin film transistor array panel may further
include a passivation layer formed between the light blocking
member and the color filter.

[0014] A liquid crystal display according to an exemplary
embodiment of the present invention includes: a first sub-
strate, a plurality of gate and data lines, a thin film transistor,
a light blocking member, a color filter, a pixel electrode, and
a second substrate. The first substrate includes a display area
and a non-display area. The gate and data lines are formed on
the first substrate. The thin film transistor is connected to a
respective gate line and data line of the plurality of gate and
data lines. The light blocking member is formed on the non-
display area, the gate line, the data line, and the thin film
transistor. The color filter is formed on the light blocking
member. The pixel electrode is formed on the color filter and
includes a plurality of branches. The second substrate faces
the first substrate and includes a common electrode.

[0015] The liquid crystal display may further include a
passivation layer formed between the color filter and the pixel
electrode. The liquid crystal display may further include a
first spacer formed in the display area and a second spacer
formed in the non-display area. The first spacer and the sec-
ond spacer may have different heights. The height of the first
spacer may be greater than that of the second spacer.

[0016] The color filter and the light blocking member may
be disposed under the second spacer. The color filter may
cover the entire light blocking member of the non-display
area. The color filter covering the entire light blocking mem-
ber of the non-display area may be a blue color filter. The
color filter may include a plurality of color filters. Each of the
color filters may overlap each other on the light blocking
member on the data line between the pixels. The pixel elec-
trode may be connected to the thin film transistor through a
contact hole of the color filter and the passivation layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a layout view of a liquid crystal display
according to an exemplary embodiment of the present inven-
tion.

[0018] FIG. 2 is a cross-sectional view of the liquid crystal
display shown in FIG. 1 taken along the line II-II.

[0019] FIG. 3 a cross-sectional view of the liquid crystal
display shown in FIG. 1 taken along the line III-III.

[0020] FIG. 4 and FIG. 5 are cross-sectional views of a
liquid crystal display according to an exemplary embodiment
of'the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0021] Hereinafter, exemplary embodiments of the present
invention will be described more fully with reference to the
accompanying drawings.
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[0022] In the drawings, the thickness of layers, films, pan-
els, regions, etc., may be exaggerated for clarity. Like refer-
ence numerals designate like elements throughout the speci-
fication. It will be understood that when an element such as a
layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present.

[0023] A liquid crystal display according to an exemplary
embodiment of the present invention will be described in
detail with reference to FIG. 1 to FIG. 3.

[0024] FIG. 1 is a layout view of a liquid crystal display
according to an exemplary embodiment of the present inven-
tion, FIG. 2 is a cross-sectional view of the liquid crystal
display shown in FIG. 1 taken along the line II-1I, and FIG. 3
a cross-sectional view of the liquid crystal display shown in
FIG. 1 taken along the line III-III.

[0025] Referring to FIG. 1 to FIG. 3, the liquid crystal
display according to an exemplary embodiment of the present
invention includes a thin film transistor array panel 100 and a
common electrode panel 200 facing each other, and a liquid
crystal layer 3 disposed therebetween. The two display panels
100 and 200 are combined by a sealant 310, and include a
display area A and a non-display area B.

[0026] A plurality of gate lines 121 including gate elec-
trodes 124 are formed on an insulating substrate 110 made of
a material such as transparent glass or plastic, and a gate
insulating layer 140, a plurality of semiconductors 154, a
plurality of ohmiic contacts 163 and 165, a plurality of data
lines 171, and a plurality of drain electrodes 175 are sequen-
tially formed thereon.

[0027] The gate lines 121 transmit gate signals and extend
in a transverse direction. Each of the gate lines 121 includes
an end portion 129 having a wide area for connection with an
external circuit formed in the non-display area B.

[0028] The datalines 171 transmit data voltages and extend
in a longitudinal direction, thereby intersecting the gate lines
121. Each data line 171 includes a plurality of source elec-
trodes 173 extending toward the gate electrodes 124 and an
end portion 179 having a wide area for connection with an
external circuit formed in the non-display area B. The drain
electrodes 175 are separated from the data lines 171 and are
opposite to the source electrodes 173 with respect to the gate
electrodes 124.

[0029] The semiconductors 154 are disposed on the gate
electrodes 124, and the ohmic contacts 163 and 165 thereon
are only disposed between the semiconductors 154, and the
data lines 171 and drain electrodes 175, and reduce the con-
tact resistance therebetween.

[0030] A gate electrode 124, a source electrode 173, and a
drain electrode 175 form a thin film transistor (TFT) along
with a semiconductor 154, and the channel of the thin film
transistor is formed in the semiconductor 154 between the
source electrode 173 and the drain electrode 175.

[0031] A light blocking member 220 that may be referred to
as a black matrix is formed on the gate line 121, the data line
171, and the thin film transistor. The light blocking member
220 is also formed on the non-display area B.

[0032] Color filters 230R, 230G, and 230B are formed on
the light blocking member 220. The color filters 230R, 230G,
and 230B are overlapped on the light blocking member 220
on the data lines 171 disposed between the pixels. At least one
of the red color filter 230R, the green color filter 230G, and
the blue color filter 230B may be formed on the light blocking
member 220 of the non-display area B. According to an
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embodiment, the blue color filter 230B is formed on the light
blocking member 220 of the non-display area B. The light
blocking member 220 of the non-display area B may be
entirely covered by the color filters 230R, 230G, and 230B.

[0033] A passivation layer 180 is formed on the color filters
230R, 230G, and 230B. The passivation layer 180 and the
color filters 230R, 230G, and 230B have contact holes 185
exposing the drain electrodes 175. The passivation layer 180
and the color filters 230R, 230G, and 230B also have contact
holes 181 and 182 exposing the end portions 129 and 179 of
the data lines 171 and the gate lines 121. A plurality of pixel
electrodes 191 and a plurality of contact assistants 81 and 82
are formed on the passivation layer 180.

[0034] The pixel electrodes 191 are connected to the drain
electrodes 175 of the thin film transistors through the contact
holes 185, and are applied with data voltages from the drain
electrodes 175. The shape of the pixel electrodes 191 may be
a quadrangle. For example the shape of the pixel electrodes
191 may include a cross-shaped stem having a transverse
stem and a longitudinal stem that cross each other. Each pixel
electrode 191 may be divided into four sub-regions by the
transverse stem and the longitudinal stem. Each of the sub-
regions may include a plurality of first to fourth branches. The
lengths of the branches may be minute or small as compared
to the stems.

[0035] Each of the branches may form an angle of about 45
degrees or 135 degrees with the gate lines 121 or the trans-
verse stem. The branches of two neighboring sub-regions
may also be crossed. Although not shown, the widths of the
branches may become wider closer to the transverse stem or
the longitudinal stem.

[0036] The contact assistants 81 and 82 are respectively
connected to the end portions 129 and 179 of the gate lines
121 and the data lines 171 through the contact holes 181 and
182. The contact assistants 81 and 82 may enhance the adhe-
sion force between the end portions 129 and 179 and external
devices such as a driver IC, and may protect them.

[0037] The color filters 230R, 230G, and 230B may be
disposed on the light blocking member 220 such that influ-
ence of the ions and impurities of the light blocking member
220 to the liquid crystal layer 3 may be reduced or prevented.
The color filters 230R, 230G, and 230B may be disposed on
the light blocking member 220 of the non-display area B such
that the effect of reducing or preventing light leakage may be
improved.

[0038] Thecommon electrode panel 200 faces the thin film
transistor array panel 100, and includes a substrate 210 and a
common electrode 270 formed thereon. However, the com-
mon electrode 270 may be formed on the thin film transistor
array panel 100. The liquid crystal layer 3 is disposed between
the common electrode panel 200 and the thin film transistor
array panel 100. A first spacer 320a and a second spacer 3205
are formed between the common electrode panel 200 and the
thin film transistor array panel 100. The first spacer 320a is
disposed in the display area A, and the second spacer 3205 is
disposed in the non-display area B.

[0039] The first spacer 320a and the second spacer 3205
may have different lengths. The first spacer 320a contacts the
common electrode panel 200, and maintains a uniform inter-
val between the thin film transistor array panel 100 and the
common electrode panel 200. The first spacer 320a may be
elastic such that it may be compressed and returned to an
original state.
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[0040] The second spacer 3206 is separated from the com-
mon electrode panel 200, and contacts the common electrode
panel 200 when an external force of more than a predeter-
mined value is applied to the first spacer 320a such that the
external force applied to the first spacer 320a is dispersed.
Accordingly, damage to the first spacer 320a by the external
force may be reduced or prevented.

[0041] Thecolorfilters 230R, 230G, and 230B and the light
blocking member 220 are disposed under the second spacer
3206 such that the height of the bottom surface of the second
spacer 3205 may be the same as the height of the bottom
surface of the first spacer 320a.

[0042] The first spacer 320a and the second spacer 32056
may be formed with the different lengths using, for example,
a halftone exposure method. For example, when the exposure
process is executed to form the first spacer 320a and the
second spacer 3205, an exposure mask including a transmis-
sion region, a semi-transparent region, and a light blocking
region may be used, wherein a portion corresponding to the
first spacer 320q is aligned to the transmission region, a
portion corresponding to the second spacer 3206 is aligned to
the semi-transparent region such as slits, and the remaining
portion is aligned to the light blocking region, and thereby the
first spacer 320a and the second spacer 3206 may have the
different lengths.

[0043] When both the first spacer 320a and the second
spacer 3205 have the different heights from the surface, the
margin of the liquid crystal may be increased. An active
unfilled area (AUA) deterioration where the liquid crystal is
not sufficient on some portion such that light leakage is gen-
erated may be reduced or prevented. Further, a deterioration
due to gravity in which the liquid crystal is excessively filled
may be reduced or prevented.

[0044] FIG. 4 and FIG. 5 are cross-sectional views of a
liquid crystal display according to an exemplary embodiment
of the present invention.

[0045] As shown in FIG. 4 and FIG. 5, the liquid crystal
display is similar to that ofthe exemplary embodiment shown
in FIG. 1 through FIG. 3. However the position of the passi-
vation layer 180 and the color filters 230R, 230G, and 230B
differ from the exemplary embodiment shown in FIG. 1
through FIG. 3.

[0046] For example, a light blocking member 220, which
may be referred to as a black matrix is formed on a gate line
121, a data line 171, and a thin film transistor, and a light
blocking member 220 is also formed in the non-display area
B

[0047] A passivation layer 180 is formed on the light block-
ing member 220. Color filters 230R, 230G, and 230B are
formed on the passivation layer 180. The color filters 230R,
230G, and 230B are overlapped with each other on the light
blocking member 220 on the data line 171 between the pixels.
At least one of the red color filter 230R, the green color filter
230G, and the blue color filter 230B may be formed on the
light blocking member 220 of the non-display area B.
According to an embodiment, the blue color filter 230B is
formed on the light blocking member 220 of the non-display
area B. All of the light blocking members 220 of the non-
display area B may be covered by the color filters 230R,
230G, and 230B.

[0048] The passivation layer 180 and the color filters 230R,
230G, and 230B have a contact hole 185 exposing the drain
electrodes 175. The passivation layer 180 and the color filters
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230R, 230G, and 230B also have contact holes 181 and 182
exposing the end portions 129 and 179 of the data lines 171
and the gate lines 121.

[0049] Having described exemplary embodiments of the
invention, it is to be understood that the invention is not
limited to the disclosed embodiments, and is intended to
cover various modifications and equivalent arrangements
included within the spirit and scope of the disclosure.

What is claimed is:
1. A thin film transistor array panel comprising:
a substrate including a display area having a plurality of
pixels and a non-display area;
a plurality of gate and data lines formed on the substrate;
a thin film transistor connected to a respective gate line and
data line of the plurality of gate and data lines;
a light blocking member formed on the non-display area,
the gate line, the data line, and the thin film transistor;
a color filter formed on the light blocking member; and
a pixel electrode formed on the color filter,
wherein the color filter covers the entire light blocking
member of the non-display area.
2. The thin film transistor array panel of claim 1, further
comprising
a passivation layer formed between the color filter and the
pixel electrode.
3. The thin film transistor array panel of claim 2, further
comprising
afirst spacer formed in the display area and a second spacer
formed in the non-display area.
4. The thin film transistor array panel of claim 3, wherein
the first spacer and the second spacer have different
heights.
5. The thin film transistor array panel of claim 4, wherein
the color filter and the light blocking member are disposed
under the second spacer.
6. The thin film transistor array panel of claim 5, wherein
the color filter covering the entire light blocking member of
the non-display area is a blue color filter.
7. The thin film transistor array panel of claim 1, further
comprising
a passivation layer formed between the light blocking
member and the color filter.
8. A liquid crystal display comprising:
a first substrate including a display area having a plurality
of pixels and a non-display area;
a plurality of gate and data lines formed on the first sub-
strate;
a thin film transistor connected to a respective gate line and
data line of the plurality of gate and data lines;
a light blocking member formed on the non-display area,
the gate line, the data line, and the thin film transistor;
a color filter formed on the light blocking member;
a pixel electrode formed on the color filter and including a
plurality of branches; and
a second substrate facing the first substrate and including a
common electrode.
9. The liquid crystal display of claim 8, further comprising
a passivation layer formed between the color filter and the
pixel electrode.
10. The liquid crystal display of claim 9, further compris-
ing
afirst spacer formed in the display area and a second spacer
formed in the non-display area.
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11. The liquid crystal display of claim 10, wherein

the first spacer and the second spacer have different
heights.

12. The liquid crystal display of claim 11, wherein

the height of the first spacer is greater than that of the
second spacer.

13. The liquid crystal display of claim 12, wherein

the color filter and the light blocking member are disposed
under the second spacer.

14. The liquid crystal display of claim 13, wherein

the color filter covers the entire light blocking member of
the non-display area.

15. The liquid crystal display of claim 14, wherein

the color filter covering the entire light blocking member of
the non-display area is a blue color filter.
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16. The liquid crystal display of claim 15, wherein

the color filter includes a plurality of color filters that
overlap each other on the light blocking member on the
data lines between the pixels.

17. The liquid crystal display of claim 16, wherein

the pixel electrode is connected to the thin film transistor
through a contact hole of the color filter and the passi-
vation layer.

18. The liquid crystal display of claim 8, further compris-

ing

a passivation layer formed between the light blocking
member and the color filter.
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