US 20110242444A1

12) Patent Application Publication (o) Pub. No.: US 2011/0242444 A1

a9y United States

SONG 43) Pub. Date: Oct. 6, 2011
(54) COLOR FILTER ARRAY SUBSTRATE, BOSD 5/06 (2006.01)
LIQUID CRYSTAL DISPLAY DEVICE HOIL 33/50 (2010.01)
COMPRISING THE SAME, AND METHOD (52) US.CL ... 349/43; 349/111; 349/106; 427/162;
FOR MANUFACTURING THE SAME 438/30; 257/E33.067
(76) Inventor: IN HYUK SONG, GOYANG-SI (57) ABSTRACT

(KR)

(21) Appl.No.:  13/073,614

Discussed are a color filter array substrate with sensing lines
capable of sensing a user’s touch, and a method for manufac-
turing the color filter array substrate, wherein the color filter
array substrate comprises a plurality of first sensing elec-

(22) Filed: Mar. 28, 2011 trodes at fixed intervals on a substrate; a plurality of second
. L L. sensing electrodes respectively interposed between each of
(30) Foreign Application Priority Data the first sensing electrodes, wherein each second sensing
electrode is provided at a predetermined interval from each
Mar. 30,2010 (KR) .oovceereeceeceee 10-2010-0028349 first sensing electrode; and a plurality of conductive black
. e matrixes respectively overlapped with the plurality of first
Publication Classification sensing electrodes, wherein the plurality of conductive black
(51) Int.CL matrixes are formed to electrically connect the neighboring
GO2F 1/1335 (2006.01) first sensing electrodes provided with the second sensing

GO2F 1/1368 (2006.01) electrode interposed in-between.

8

o
Lod
2

f-a
w3
e



US 2011/0242444 A1

Oct. 6,2011 Sheet 1 of 12

Patent Application Publication

I

IG.

<

<«

e
<

6

2




Patent Application Publication Oct. 6,2011 Sheet 2 of 12 US 2011/0242444 A1

FIG. 3

ot |

[
oy
B
Cor e
<>

=g
[ R

st
[N




Patent Application Publication Oct. 6,2011 Sheet 3 of 12 US 2011/0242444 A1

FIG. 6

210

¥l Yi Y

¥i Y



US 2011/0242444 A1

Oct. 6,2011 Sheet4 of 12

Patent Application Publication




Patent Application Publication Oct. 6,2011 Sheet 5 of 12 US 2011/0242444 A1

FIG. 9

468 470




US 2011/0242444 A1

Oct. 6,2011 Sheet 6 of 12

Patent Application Publication

o

FIG




Oct. 6,2011 Sheet 7 of 12 US 2011/0242444 A1

Patent Application Publication

FIG. 12A

T Tt o e O T e e e e e e S T e A R e e A N A T A B N R N St e e T R R S A e




Patent Application Publication Oct. 6,2011 Sheet 8 of 12 US 2011/0242444 A1

NI N
S o w3
v
M
»
*
+
+ +
+ > 8 L 3 v 3
% . 5 + P - +
3+ i 3 >
+ + + + ¥ N ‘
v - e b A b L
- - * . - - &
+ e r o8
+ + 4 + * » +
+ ‘ & b
+ TE S s R T o« T T
I I NS FREH
PP PR L S B S R S R
+ - K- K “
+ v + +
+ + 3 »
+1 e - *
¥ @ ¥
+ + -
> b >
» » +
* N
N +]
s
v
+
e
+
2 e
AN RS
° -
+ « P 4] !
. . - . e
3 A # + +
¢ ¥ + * v
“ e o < &
+ . + N e
ki » E £ +
hd * L] + 2
e " e + « B +
* B ¥ . > >
~ R + + + . +|
+ * + -+ i -
> A “ + + + 4
¥ » . . . »
« o ! + + <)
* + + 1 v
FUFETEYTE R T TE TR TETIFT ¢ TR 4 VYT 4




US 2011/0242444 A1

Oct. 6,2011 Sheet 9 of 12

Patent Application Publication

[2C

FIG.

i P

LRI IR

T v

T

LIRS

PR

g R SN R )

-

-

CETTTR e F R R v e e

3

o Y

+TETEY

s

AR A B

;3

B

L

T F

LS A St T S 2 e 20553

s

X




Patent Application Publication Oct. 6,2011 Sheet100f12  US2011/0242444 A1

Pegd
——
Y
[

YT
AN

AR
R et o

I o A AN g

PRI
g

LAY
i e S R A Sy
T s LR

S AN D e > G TR
NN A A e 4

A A A A
Sl -

e
A Y R
; 2T




Patent Application Publication Oct. 6,2011 Sheet110f12  US2011/0242444 A1

oo
)

e

T




Patent Application Publication Oct. 6,2011 Sheet120f12  US2011/0242444 A1

FIG. 12F

206

T S
SN R R




US 2011/0242444 Al

COLOR FILTER ARRAY SUBSTRATE,
LIQUID CRYSTAL DISPLAY DEVICE
COMPRISING THE SAME, AND METHOD
FOR MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of the
Korean Patent Application No. 10-2010-0028349 filed on
Mar. 30, 2010, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a liquid crystal dis-

play (LCD) device, and more particularly, to a color filter
array substrate with sensing lines capable of sensing a user’s
touch, and a method for manufacturing the color filter array
substrate.

[0004] 2. Discussion of the Related Art

[0005] A touch screen is a newly-developed input method
which substitutes for an input method using mouse or key-
board in a display device. In the touch screen, information
may be directly input on a screen by the use of finger or pen.
Especially, a user may carry out a desired work while viewing
the screen, and furthermore anybody can operate the touch
screen with easiness. In this respect, the touch screen is
regarded as an optimal input method under the circumstance
of GUI (Graphical User Interface).

[0006] Recently, the touch screen has been widely applied
in various fields, for example, navigation, terminal for indus-
trial use, notebook computer, automatic teller machine
(ATM), mobile phone, MP3, PDA, PMP, PSP, mobile game
machine, DMB receiver, refrigerator, microwave oven, and
washing machine.

[0007] Among products using the related art touch screen,
an LCD device is designed to use an external-type touch
screen, that is, the external-type touch screen should be addi-
tionally attached to an upper surface of a complete liquid
crystal display panel.

[0008] Incaseofthe LCD device using the related art touch
screen, a thickness of the liquid crystal display panel is
increased due to a thickness of the touch screen, whereby a
total thickness of the LCD device is increased.

SUMMARY

[0009] Accordingly, the present invention is directed to a
color filter array substrate, an LCD device comprising the
color filter array substrate, and a method for manufacturing
the color filter array substrate that substantially obviates one
or more problems due to limitations and disadvantages of the
related art.

[0010] An aspect of the present invention is to provide a
color filter array substrate with sensing lines capable of sens-
ing a user’s touch, and a method for manufacturing the color
filter array substrate.

[0011] Another aspect of the present invention is to provide
an LCD device which decreases a thickness of a liquid crystal
display panel with a touch screen by the use of color filter
array substrate with sensing lines capable of a user’s touch.
[0012] Additional advantages and features of the invention
will be set forth in part in the description which follows and in
part will become apparent to those having ordinary skill in the
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art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0013] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, there is provided a color filter array
substrate comprising: a plurality of first sensing electrodes at
fixed intervals on a substrate; a plurality of second sensing
electrodes respectively interposed between each of the first
sensing electrodes, wherein each second sensing electrode is
provided at a predetermined interval from each first sensing
electrode; and a plurality of conductive black matrixes
respectively overlapped with the plurality of first sensing
electrodes, wherein the plurality of conductive black matrixes
are formed to electrically connect the neighboring first sens-
ing electrodes provided with the second sensing electrode
interposed in-between.

[0014] In another aspect of the present invention, there is
provided a liquid crystal display device comprising: a thin
film transistor array substrate including a plurality of pixels in
respective regions defined by gate and data lines crossing
each other; a color filter array substrate; and a liquid crystal
layer between the thin film transistor array substrate and the
color filter array substrate, wherein the color filter array sub-
strate comprises a plurality of first sensing electrodes at fixed
intervals on a substrate; a plurality of second sensing elec-
trodes respectively interposed between each of the first sens-
ing electrodes, wherein each second sensing electrode is pro-
vided at a predetermined interval, from each first sensing
electrode; and a plurality of conductive black matrixes
respectively overlapped with the plurality of first sensing
electrodes, wherein the plurality of conductive black matrixes
are formed, to electrically connect the neighboring first sens-
ing electrodes provided with the second sensing electrode
interposed in-between.

[0015] In another aspect of the present invention; there is
provided a method for manufacturing a color filter array
substrate comprising: forming a plurality of conductive black
matrixes at fixed intervals on a substrate; defining a plurality
of pixel regions by forming a non-conductive black matrix on
an entire surface of the substrate including the plurality of
conductive black matrixes; forming a plurality of color filters
in respective pixel regions; forming an overcoat layer to cover
the plurality of color filters and the non-conductive black
matrix; forming a plurality of contact holes by removing a
predetermined portion of the overcoat layer and the non-
conductive black matrix to expose a predetermined portion of
the conductive black matrix; forming a transparent electrode
on an entire surface of the overcoat layer including the plu-
rality of contact holes; and forming a plurality of first and
second sensing electrodes by selectively removing the trans-
parent electrode, wherein the plurality of first sensing elec-
trodes are formed at fixed intervals, and are electrically con-
nected with the conductive black matrix via the contact hole;
and the plurality of second sensing electrodes are respectively
interposed between each of the first sensing electrodes, and
each second sensing electrode is provided at a predetermined
interval from each first sensing electrode.

[0016] In another aspect of the present invention, there is
provided a method for manufacturing an LCD device com-
prising: preparing a thin film transistor array substrate includ-
ing a plurality of pixels in respective regions defined by gate
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and data lines crossing each other; preparing a color filter
array substrate; and forming a liquid crystal layer between the
thin film transistor array and the color filter array substrate,
wherein the process of preparing the color filter array sub-
strate comprises forming a plurality of conductive black
matrixes at fixed intervals on a substrate; defining a plurality
of pixel regions by forming a non-conductive black matrix on
an entire surface of the substrate including the plurality of
conductive black matrixes; forming a plurality of color filters
in respective pixel regions; forming an overcoat layerto cover
the plurality of color filters and the non-conductive black
matrix; forming a plurality of contact holes by removing a
predetermined portion of the overcoat layer and the non-
conductive black matrix to expose a predetermined portion of
the conductive black matrix; forming a transparent electrode
on an entire surface of the overcoat layer including the plu-
rality of contact holes; and forming a plurality of first and
second sensing electrodes by selectively removing the trans-
parent electrode, wherein the plurality of first sensing elec-
trodes are formed at fixed intervals, and are electrically con-
nected with the conductive black matrix via the contact hole;
and the plurality of second sensing electrodes are respectively
interposed between each of the first sensing electrodes, and
each second sensing electrode is provided at a predetermined
interval from each first sensing electrode.

[0017] Itistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0019] FIG. 1 illustrates an LCD device according to the
embodiment of the present invention,;

[0020] FIG. 2 illustrates a color filter array substrate
according to the first embodiment of the present invention;

[0021] FIG. 3 is a cross section view along A-A of FIG. 2;
[0022] FIG. 4 is a cross section view along B-B of FIG. 2;
[0023] FIG. 5is a cross section view along C-C of FIG. 2;
[0024] FIG. 6 illustrates an electrode structure of a touch

screen shown in FIG. 2;

[0025] FIG. 7 illustrates an electrode structure of a touch
screen shown in FIG. 2;

[0026] FIG. 8 illustrates a color filter array substrate
according to the second embodiment of the present invention,
which is a plane view illustrating an electrode structure of a
touch screen;

[0027] FIG. 9 illustrates a color filter array substrate
according to the third embodiment of the present invention,
which is a plane view illustrating an electrode structure of a
touch screen;

[0028] FIG. 10 illustrates a color filter array substrate
according to the fourth embodiment of the present invention,
which is a plane view illustrating an electrode structure of a
touch screen;

[0029] FIG. 11 is a plane view illustrating a modified
example of an electrode structure of a touch screen shown in
FIG. 10; and
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[0030] FIGS. 12A to 12F illustrate a method for manufac-
turing a color filter array substrate according to the embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0032] FIG. 1 illustrates an LCD device according to the
embodiment of the present invention.

[0033] Referringto FIG. 1, the LCD device according to the
present invention comprises a thin film transistor array sub-
strate 100, a color filter array substrate, and a liquid crystal
layer 300.

[0034] The thin film transistor array substrate 100 com-
prises a plurality of pixels (not shown) for driving the liquid
crystal layer 300. Each pixel switches a thin film transistor
(not shown) according to a gate signal applied to a gate line,
to thereby form an electric field according to a data voltage
applied to a data line. By the electric field, the liquid crystal
layer 300 is driven. For this, each pixel includes the thin film
transistor, and a pixel electrode (not shown) connected with
the thin film transistor.

[0035] The color filter array substrate 200 comprises a
black matrix (not shown) for defining a pixel region corre-
sponding to each of the pixels; red, green, and blue color
filters (not shown) in each pixel region defined by the black
matrix; an overcoat layer (not shown) for covering the red,
green, and blue color filters and black matrix; and a plurality
of first and second sensing electrodes (not shown) which are
supplied with a common voltage for a driving state of the
pixel, and also output a touch signal (TS) corresponding to a
user’s touch for a non-driving state of the pixel.

[0036] The liquid crystal layer 300 is formed between the
thin film transistor array substrate 100 and the color filter
array substrate 200 facing each other. The liquid crystal layer
300 is driven based on the driving of the pixel, to thereby
adjust transmittance of light transmitting via the thin film
transistor array substrate 100.

[0037] FIG. 2 illustrates a color filter array substrate
according to the first embodiment of the present invention;
FIG. 3 is a cross section view along A-A of FIG. 2; FIG. 4 is
across section view along B-B of FIG. 2; and FIG. 5 is a cross
section view along C-C of FIG. 2.

[0038] Referring to FIGS. 2 to 5, the color filter array sub-
strate 200 according to the first embodiment of the present
invention comprises a plurality of conductive black matrixes
210, a non-conductive black matrix 220, a plurality of color
filters 230, an overcoat, layer 240, a plurality of contact holes
250, and a plurality of first and second sensing electrodes 260
and 270. At this time, the plurality of conductive black
matrixes 210, and the plurality of first and second sensing
electrodes 260 and 270 constitute a touch screen. The plural-
ity of conductive black matrixes 210 and the plurality of first
sensing electrodes 260 may be the X-axis sensing line of the
touch screen; and the plurality of second sensing electrodes
270 may be the Y-axis sensing line of the touch screen.
[0039] The plurality of conductive black matrixes 210 are
formed at fixed intervals, and are simultaneously arranged in
parallel to a horizontal direction (or first direction) of the
substrate 200. For forming the plurality of conductive black
matrixes 210 at fixed intervals in parallel to the horizontal
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direction, a metal material is firstly formed on an entire sur-
face of the substrate 200, and is then removed selectively.
[0040] The plurality of pixel regions may be formed
between the neighboring conductive black matrixes 210.
[0041] The non-conductive black matrix 220 is formed on
the entire surface of the substrate 200 except the plurality of
pixel regions, to thereby cover the plurality of conductive
black matrixes 210. In this case, the non-conductive black
matrix 220 is formed of resin material. The non-conductive
black matrix 220 prevents light leakage in the pixel region.
[0042] The plurality of color filters 230 are formed in the
plurality of pixel regions defined by the non-conductive black
matrix 220. For example, the plurality of color filters 230 may
be formed of the red, green, and blue color filters arranged
repetitively.

[0043] The overcoat layer 240 is formed on the entire sur-
face of the substrate 200 to cover the plurality of color filter
layers 230 and the non-conductive black matrix 220.

[0044] The plurality of contact holes 250 may be formed by
removing a predetermined portion of the overcoat layer 240
on the non-conductive black matrix 210, to thereby expose a
predetermined portion of the non-conductive black matrix
210. At this time, the plurality of contact holes 250 are formed
in the predetermined portion of the first sensing electrodes
260 provided with the second sensing electrode 270 inter-
posed in-between, whereby the first sensing electrodes 260
are electrically connected with the conductive black matrix
210. Thus, the first sensing electrodes 260 provided in the
horizontal direction are electrically connected with one
another via the non-conductive black matrix 210.

[0045] The plurality of first sensing electrodes 260 are
formed at fixed intervals along the horizontal and vertical
directions (or second direction perpendicular to the first
direction), and are formed on the overcoat layer 240 while
being, overlapped with the conductive black matrix 210. At
this time, each of the first sensing electrodes 260 is electri-
cally connected with the conductive black matrix 210 via the
contact hole 250 formed to expose the predetermined portion
of the conductive black matrix 210.

[0046] Accordingly, the first sensing electrodes 260 pro-
vided with the second sensing electrode 270 interposed in-
between are electrically connected with, the conductive black
matrix 210 via the contact hole 250, whereby the plurality of
first sensing electrodes 260 formed along the horizontal
direction are electrically connected with the conductive black
matrix 210 formed along the horizontal direction.

[0047] The plurality of first sensing electrodes 260 may be
formed of any one among transparent materials such as ZnQ,
ZnO:B, ZnO:Al, SnO,, SnO,:F, ITO (Indium Tin Oxide),
170 (Indium Zinc Oxide), ITZO (Indium Tin Zinc Oxide),
ZTO (Zinc Tin Oxide), and ATO (Antimony Tin Oxide).

[0048] Each of the first sensing electrodes 260 electrically
connected with the plurality of conductive black matrixes 210
function as a common electrode to be supplied with a prede-
termined common voltage for the driving state of the pixel.
For the non-driving state of the pixel, each of the first sensing
electrodes 260 functions as the X-axis sensing line of the
touch screen to be supplied with a sensing input signal to
sense the user’s touch. In this case, the sensing input signal
may be supplied in a pulse type supplied every frame includ-
ing the driving and non-driving of the pixel, but it is not
limited to this type. The sensing input signal may be supplied
every two frames.
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[0049] The plurality of second sensing electrodes 270 may
be respectively interposed between each of the first sensing
electrodes 260, wherein the plurality of second sensing elec-
trodes 270 may be provided in the vertical direction. The
plurality of second sensing electrodes 270 interposed in
between each of the first sensing electrodes 260 may be
formed as one body. In this case, the plurality of second
sensing electrodes 270 are electrically insulated from the
conductive black matrix 210 by the non-conductive black
matrix 220 and the overcoat layer 240 provided on the con-
ductive black matrix 210.

[0050] Each of the second sensing electrodes 270 corre-
sponding to the vertical direction functions as a common
electrode to be supplied with a predetermined common volt-
age together with each of the first sensing electrodes 260 for
the driving state of the pixel. For the non-driving state of the
pixel, each of the second sensing electrodes 270 functions as
the Y-axis sensing line of the touch screen to output the touch
signal (TS) corresponding to the user’s touch to an externally-
provided touch controller (not shown).

[0051] Forthe above explanation, the plurality of first sens-
ing electrodes 260 function as the X-axis sensing line of the
touch screen; and the plurality of second sensing electrode
270 function as the Y-axis sensing line of the touch screen, but
not necessarily. Instead, the plurality of first sensing elec-
trodes 260 may function as the Y-axis sensing line of the touch
screen; and the plurality of second sensing electrode 270 may
function as the X-axis sensing line of the touch screen
[0052] As shown in FIG. 6, the color filter array substrate
according to the first embodiment of the present invention
outputs the touch signal on the basis of capacitance change
corresponding to the user’s touch through the X-axis sensing
lines (X1 to Xn) corresponding to the plurality of first sensing
electrodes 260 electrically connected with one another viathe
conductive black matrix 210, and the Y-axis sensing lines (Y1
to Ym) corresponding to the plurality of second sensing elec-
trodes 270 respectively formed between each of the first sens-
ing electrodes 260.

[0053] Meanwhile, as shown in FIG. 7, the color filter array
substrate according to the first embodiment of the present
invention electrically connects each of the plurality of first
sensing electrodes 260 to the two conductive black matrixes
210, to thereby reduce resistance in the plurality of first sens-
ing electrodes 260.

[0054] FIG. 8 illustrates a color filter array substrate
according to the second embodiment of the present invention,
which is a plane view illustrating an electrode structure of a
touch screen.

[0055] Referring to FIG. 8, the touch screen of the color
filter array substrate according to the second embodiment of
the present invention includes a plurality of conductive black
matrixes 310 formed at fixed intervals along the vertical
direction of the substrate (not shown); a plurality of contact
holes 350 to expose a predetermined portion of the conduc-
tive black matrix 310; a plurality of second sensing electrodes
370 formed at fixed intervals along the horizontal and vertical
directions of the substrate, and electrically connected with the
conductive black matrix 310 via the contact hole 350; and a
plurality of first sensing electrodes 360 respectively inter-
posed between each of the plurality of second sensing elec-
trodes 370 while being in parallel to the horizontal direction
of the substrate, wherein the first sensing electrodes 360
interposed between each of the second sensing electrodes 370
are formed as one body.
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[0056] Except that the plurality of second sensing elec-
trodes 370 are formed at fixed intervals and electrically con-
nected with the conductive black matrix 310 via the contact
hole 350; and the plurality of first sensing electrode 360 are
respectively interposed between each of the plurality of the
first sensing electrodes 360, wherein the first sensing elec-
trodes 360 interposed between each of the second sensing
electrodes 370 are formed as one body, the touch screen of the
color filter array substrate according to the second embodi-
ment of the present invention is identical in structure to the
touch screen shown in FIG. 6.

[0057] Thus, the touch screen of the color filter array sub-
strate according to the second embodiment of the present
invention enables the same effect as the aforementioned first
embodiment a the present invention.

[0058] FIG. 9 illustrates a color filter array substrate
according to the third embodiment of the present invention,
which is a plane view illustrating an electrode structure of a
touch screen.

[0059] Referring to FIG. 9, the touch screen of the color
filter array substrate according to the third embodiment of the
present invention is identical in structure to the aforemen-
tioned touch screen according to the first embodiment of the
present invention except the shape of first and second sensing
electrodes 460 and 470.

[0060] Each of the plurality of first sensing electrodes 460
is formed in a diamond-like shape, which is electrically con-
nected with a conductive black matrix 410 via a contact hole
450.

[0061] Each of the plurality of second sensing electrodes
470 is interposed between of the plurality of first sensing
electrodes 460. Herein, each of the plurality of second sens-
ing electrodes 470 is formed in a diamond-like shape, and the
plurality of second sensing electrodes 470 are repetitively
formed and connected as one body.

[0062] The touch screen including the first and second
sensing electrodes 460 and 470 senses the user’s touch by the
use of touch controller. The touch controller differently
applies a touch screen driving method based on the shape of
first and second sensing electrodes 460 and 470, that is, the
square shape shown in FIG. 2 and FIGS. 6 to 8, or the dia-
mond-like shape shown in FIG. 9.

[0063] The touch screen of the color filter array substrate
according to the third embodiment of the present invention
may be controlled by the touch controller adopting the driving
method of the first and second sensing electrodes 460 and 470
with the diamond-like shape. Also, the touch screen of the
color filter array substrate according to the third embodiment
of the present invention may maximize a sensing area, and
also minimize a light difference between the sensing elec-
trodes for the driving state of the pixel.

[0064] The first and second sensing electrodes 460 and 470
may be formed in various shapes such as regular tetragon,
circle, ellipse, triangle, rectangle, and any other shape as well
as the diamond-like shape.

[0065] FIG. 10 illustrates a color filter array substrate
according to the fourth embodiment of the present invention,
which is a plane view illustrating an electrode structure of a
touch screen.

[0066] Referring to FIG. 10, except that a plurality of guard
lines 280 are provided with a plurality of second sensing
electrodes 270 respectively interposed in-between so as to
improve touch sensitivity according to a user’s touch, the
touch screen of the color filter array substrate according to the
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fourth embodiment of the present invention is identical in
structure to the touch screen according to the first embodi-
ment of the present invention, whereby a detailed explanation
for the same parts will be omitted.

[0067] Each of the plurality of guard lines 280 is interposed
between each of the first and second sensing electrodes 260,
wherein each of the plurality of guard lines 280 is supplied
with a predetermined reference voltage provided from the
external. At this time, the reference voltage may be a ground
voltage.

[0068] The touch screen of the color filter array substrate
according to the fourth embodiment of the present invention
improves the touch sensitivity by preventing noise or cou-
pling which might generate between the first and second
sensing electrodes for the user’s touch.

[0069] Meanwhile, the plurality of guard lines 280 may be
applied to the second and third embodiments shown in FIGS.
8and9.

[0070] For example, the touch screen of the color filter
array substrate according to the third embodiment of the
present invention, which includes the plurality of guard lines
280, comprises the plurality of first and second sensing elec-
trodes 460 and 470 formed in the diamond-like shape; and the
plurality of guard lines 280 respectively formed in the zigzag
pattern between the first and second sensing electrodes 460
and 470, as shown in FIG. 11.

[0071] In case of an LCD device including the color filter
array substrate 200 of the aforementioned embodiment, the
touch screen is formed on the color filter array substrate 200,
to thereby decrease a total thickness of a liquid crystal display
panel.

[0072] FIGS. 12A to 12F illustrate a method for manufac-
turing a color filter array substrate according to the embodi-
ment of the present invention.

[0073] First, as shown in FIG. 12A, the plurality of conduc-
tive black matrixes 210 are formed at fixed intervals on the
substrate 200.

[0074] Then, as shown in FIG. 12B, the non-conductive
black matrix 220 is formed on the entire surface of the sub-
strate 200 including the conductive black matrixes 210, to
thereby define the plurality of pixel regions (P). At this time,
the non-conductive black matrixes 220 may be formed of
resin material.

[0075] As shown in FIG. 12C, the plurality of color filters
230 are respectively formed in the plurality of pixel regions
defined by the non-conductive black matrix 220. In this case,
the conductive black matrix 210 is formed among the color
filters 230.

[0076] As shown in FIG. 12D, the overcoat layer 240 is
formed to cover the plurality of color filters 230 and the
non-conductive black matrix 220.

[0077] As shown in FIG. 12E, the plurality of contact holes
250 are formed by removing the predetermined portion of the
overcoat layer 240 and the non-conductive black matrix 220
to expose the predetermined portion of the conductive black
matrix 210.

[0078] Then, a transparent electrode is formed on the entire
surface of the overcoat layer 240 including the plurality of
contact holes 250.

[0079] As shown in FIG. 12F, the plurality of first and
second sensing electrodes 260 and 270 are simultaneously
formed by selectively removing the transparent electrode.
The plurality of first sensing electrodes 260 are formed at
fixed intervals, and are electrically connected with the con-
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ductive black matrix 210 via the contact hole 250. The plu-
rality of second sensing electrodes 270 are respectively intet-
posed between each of the first sensing electrodes 260,
wherein each second sensing electrode 270 is provided at a
predetermined interval from each first sensing electrode 260.
Atthis time, the plurality of second sensing electrodes 270 are
formed in parallel to the plurality of first sensing electrodes
260, wherein the second sensing electrodes 270 interposed
between each of the first sensing electrodes 260 are formed as
onebody. At this time, the first and second sensing electrodes
260 and 270 may be formed in various shapes such as regular
tetragon, circle, ellipse, triangle, rectangle, and any other
shape as well as the diamond-like shape. Also, the first and
second sensing electrodes 260 and 270 may be formed in the
different shapes.

[0080] The aforementioned method for manufacturing the
color filter array substrate, of the present invention may fur-
ther comprise forming the guard line (not shown, See FIG.
10) between each of the first and second sensing electrodes
260 and 270 by selectively removing the transparent elec-
trode when forming the first and second sensing electrodes
260 and 270. The guard line may be formed in the zigzag
pattern between each of the first and second sensing elec-
trodes 260 and 270 according to the shape of the first and
second sensing electrodes 260 and 270.

[0081] Except that the aforementioned transparent elec-
trode is selectively removed according to the shape of the first
and second sensing electrodes, the method for manufacturing
the color filter array substrate according to another embodi-
ment of the present invention shown in FIGS. 7 to 11 is
identical to the aforementioned manufacturing method.
[0082] The method for manufacturing the LCD device
according to the embodiment of the present invention enables
to reduce the total thickness ofthe liquid crystal display panel
by preparing the thin film transistor array substrate with the
plurality of pixels in the respective regions defined by gate
and data lines crossing each other; preparing the color filter
array substrate obtained by the aforementioned manufactur-
ing method; and forming the liquid crystal layer between the
thin film transistor array substrate and the color filter array
substrate.

[0083] Accordingly, the touch screen is formed on the color
filter array substrate, thereby decreasing the total thickness of
the liquid crystal display panel.

[0084] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope of
the inventions. Thus, it is intended that the present invention
covers 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 color filter array substrate comprising:

aplurality of first sensing electrodes at fixed intervals on a
substrate;

a plurality of second sensing electrodes respectively inter-
posed between each of the first sensing electrodes,
wherein each second sensing electrode is provided at a
predetermined interval from each first sensing electrode;
and

a plurality of conductive black matrixes respectively over-
lapped with the plurality of first sensing electrodes,
wherein the plurality of conductive black matrixes are
formed to electrically connect the neighboring first sens-
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ing electrodes provided with the second sensing elec-
trode interposed in-between.

2. The color filter array substrate according to claim 1,
further comprising:

a non-conductive black matrix on an entire surface of the
substrate to cover the conductive black matrixes, the
non-conductive black matrix defining a plurality of pixel
regions;

a plurality of color filters in the respective pixel regions;

an overcoat layer covering the plurality of color filters and
the non-conductive black matrix, the overcoat layer on
the upper surface of the first and second sensing elec-
trodes; and

a contact hole in a predetermined portion of the overcoat
layer, the contact hole for electrically connecting the
first sensing electrodes with the conductive black
matrix.

3. The color filter array substrate according to claim 2,
wherein the conductive black matrix is formed between each
of the color filters.

4. The color filter array substrate according to claim 2,
wherein the non-conductive black matrix is formed of resin
material.

5. The color filter array substrate according to claim 1,
wherein the plurality of second sensing electrodes are formed
as one body while being in parallel to the plurality of first
sensing electrodes.

6. The color filter array substrate according to claim 1,
further comprising a plurality of guard lines respectively
interposed between each of the first and second sensing elec-
trodes.

7. A liquid crystal display device comprising:

a thin film transistor array substrate including a plurality of
pixels in respective regions defined by gate and data
lines crossing each other;

a color filter array substrate; and

a liquid crystal layer between the thin film transistor array
substrate and the color filter array substrate,

wherein the color filter array substrate comprises;

a plurality of first sensing electrodes at fixed intervals on a
substrate;

a plurality of second sensing electrodes respectively inter-
posed between each of the first sensing electrodes,
wherein each second sensing electrode is provided at a
predetermined interval from each first sensing electrode;
and

a plurality of conductive black matrixes respectively over-
lapped with the plurality of first sensing electrodes,
wherein the plurality of conductive black matrixes are
formed to electrically connect the neighboring first sens-
ing electrodes provided with the second sensing elec-
trode interposed in-between.

8. The liquid crystal display device according to claim 7,

wherein the color filter array substrate further, comprising:

a non-conductive black matrix on an entire surface of the
substrate to cover the conductive black matrixes, the
non-conductive black matrix defining a plurality of pixel
regions;

a plurality of color filters in the respective pixel regions;

an overcoat layer covering the plurality of color filters and
the non-conductive black matrix, the overcoat layer on
the upper surface of the first and second sensing elec-
trodes; and
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a contact hole in a predetermined portion of the overcoat
layer, the contact hole for electrically connecting the
first sensing electrodes with the conductive black
matrix.

9. The liquid crystal display device according to claim 8,
wherein the conductive black matrix is formed between each
of the color filters.

10. The liquid crystal display device according to claim 8,
wherein the non-conductive black matrix is formed of resin
material.

11. The liquid crystal display device according to claim 7,
wherein the plurality of second sensing electrodes are formed
as one body while being in parallel to the plurality of first
sensing electrodes.

12. The liquid crystal display device according to claim 7,
wherein the color filter array substrate further comprise a
plurality of guard lines respectively interposed between each
of the first and second sensing electrodes.

13. A method for manufacturing a color filter array sub-
strate comprising:

forming a plurality of conductive black matrixes at fixed
intervals on a substrate;

defining a plurality of pixel regions by forming a non-
conductive black matrix on an entire surface of the sub-
strate including the plurality of conductive black
matrixes;

forming a plurality of color filters in respective pixel
regions;

forming an overcoat layer to cover the plurality of color
filters and the non-conductive black matrix;

forming a plurality of contact holes by removing a prede-
termined portion of the overcoat layer and the non-
conductive black matrix to expose a predetermined por-
tion of the conductive black matrix;

forming a transparent electrode on an entire surface of the
overcoat layer including the plurality of contact holes;
and

forming a plurality of first and second sensing electrodes
by selectively removing the transparent electrode,
wherein the plurality of first sensing electrodes are
formed at fixed intervals, and are electrically connected
with the conductive black matrix via the contact hole;
and the plurality of second sensing electrodes are
respectively interposed between each of the first sensing
electrodes, and each second sensing electrode is pro-
vided at a predetermined interval from each first sensing
electrode.

14. The method according to claim 13, further comprising
forming a plurality of guard lines between each of the first and
second sensing electrodes by selectively removing the trans-
parent electrode when forming the first and second elec-
trodes.

15. The method according to claim 13, wherein the con-
ductive black matrix is formed between each of the color
filters.
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16. The method according to claim 13, wherein the plural-
ity of second sensing electrodes are formed as one body while
being in parallel to the plurality of first sensing electrodes.

17. A method for manufacturing an LCD device compris-
ing:

preparing a thin film transistor array substrate including a

plurality of pixels in respective regions defined by gate
and data lines crossing each other;

preparing a color filter array substrate; and

forming a liquid crystal layer between the thin film tran-

sistor array and the color filter array substrate,

wherein the process of preparing the color filter array sub-

strate comprises:

forming a plurality of conductive black matrixes at fixed

intervals on a substrate;

defining a plurality of pixel regions by forming a non-

conductive black matrix on an entire surface of the sub-
strate including the plurality of conductive black
matrixes;

forming a plurality of color filters in respective pixel

regions;

forming an overcoat layer to cover the plurality of color

filters and the non-conductive black matrix;

forming a plurality of contact holes by removing a prede-

termined portion of the overcoat layer and the non-
conductive black matrix to expose a predetermined por-
tion of the conductive black matrix;

forming a transparent electrode on an entire surface of the

overcoat layer including the plurality of contact holes;
and

forming a plurality of first and second sensing electrodes

by selectively removing the transparent electrode,
wherein the plurality of first sensing electrodes are
formed at fixed intervals, and are electrically connected
with the conductive black matrix via the contact hole;
and the plurality of second sensing electrodes are
respectively interposed between each of the first sensing
electrodes, and each second sensing electrode is pro-
vided at a predetermined interval from each first sensing
electrode.

18. The method according to claim 17, wherein the process
of preparing the color filter array substrate further comprise
forming a plurality of guard lines between each of the first,
and second sensing electrodes by selectively removing the
transparent electrode when forming the first and second elec-
trodes.

19. The method according to claim 17, wherein the con-
ductive black matrix is formed between each of the color
filters.

20. The method according to claim 17, wherein the plural-
ity of second sensing electrodes are formed as one body while
being in parallel to the plurality of first sensing electrodes.
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