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(57) ABSTRACT

A display panel includes a first display substrate, a second
display substrate, and a liquid crystal layer. The first display
substrate includes a first base substrate having a plurality of
display cells, a plurality of data lines, a plurality of gate lines,
and a plurality of pixel electrodes. The data lines, the gate
lines and the pixel electrodes are respectively separated in
each of the display cells. The second display substrate
includes a second base substrate, a light blocking pattern
corresponding to the data lines and the gate lines, a common
electrode facing the pixel electrodes, and a common line
overlapping with the blocking pattern. The liquid crystal
layer is disposed between the first and second display sub-
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DISPLAY PANEL AND DISPLAY APPARATUS
HAVING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of' Korean Patent Application No. 2010-121747, filed on Dec.
2, 2010, 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] Exemplary embodiments of the present invention
relate to a display panel and a display apparatus having the
display panel. More particularly, exemplary embodiments of
the present invention relate to a display panel having a plu-
rality of display cells and a display apparatus having the
display panel.

[0004] 2. Discussion of the Background

[0005] Generally, a tiled display apparatus includes a plu-
rality of flat display panels connected with each other to
effectively create a large screen size in a relatively small
space.

[0006] The flat display panel has a display area in which an
image is displayed, and a peripheral area in which a driving
circuit for displaying the image is disposed. Accordingly, the
peripheral area of the flat display panel may include a bezel
width for outer lead bonding (OLB). As the flat display panels
are connected with each other, the bezel width may be larger
than about 7 mm.

[0007] Thetiled display apparatus may have a frame border
that may be colored black or gray. The border may divide the
whole screen by the bezel width in the boundary of the display
panels. Color and luminance near the frame border may not
be well-controlled so the frame border may be recognized
within the overall display. Thus, the display quality of the
whole screen may be compromised.

SUMMARY OF THE INVENTION

[0008] Exemplary embodiments of the present invention
provide a display panel having a plurality of display cells that
may improve display quality.

[0009] Exemplary embodiments of the present invention
also provide a display with display cells in a display substrate
and a common line electrically connected to a common elec-
trode on another display substrate with a frame border in the
boundary having a narrow bezel width that enhances display
quality by decreasing delay times of applying a common
voltage.

[0010] Additional features 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.

[0011] An exemplary embodiment of the present invention
discloses a display panel that comprises a first display sub-
strate that comprises a first base substrate comprising a plu-
rality of display cells, a plurality of data lines, a plurality of
gate lines, and a plurality of pixel electrodes. The data lines,
the gate lines, and the pixel electrodes are respectively sepa-
rated in each of the display cells. The display panel also
comprises a second display substrate that comprises a second
base substrate, a light blocking pattern corresponding to the
data lines and gate lines, a common electrode facing the pixel
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electrodes, and a common line overlapping the blocking pat-
tern. The display panel additionally comprises a liquid crystal
layer disposed between the first display substrate and the
second display substrate.

[0012] An exemplary embodiment of the present invention
also discloses a display apparatus that comprises a display
panel comprising a first display substrate that comprises a
first base substrate, a plurality of data lines, a plurality of gate
lines, and a plurality of pixel electrodes. The first base sub-
strate comprises a display area comprising a plurality of dis-
play cells and a peripheral area surrounding the display area,
the data lines, the gate lines, and the pixel electrodes are
respectively separated in each of the display cells. The display
apparatus also comprises a second display substrate that com-
prises a second base substrate, a light blocking pattern, a
common electrode, and a common line. The light blocking
pattern corresponds to the data lines and the gate lines. The
common electrode faces the pixel electrodes, and the com-
mon line overlaps with the blocking pattern. The display
apparatus additionally comprises a plurality of driving parts
arranged in the peripheral area of the display panel and con-
figured to drive the pixel electrodes of each of the display
cells.

[0013] TItis to 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

[0014] 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.
[0015] FIG.1isaplan view of a display panel according to
an exemplary embodiment of the present invention.

[0016] FIG.2isaplanview ofafirstdisplay substrate ofthe
display panel in FIG. 1.

[0017] FIG.3isaplanview of a second display substrate of
the display panel in FIG. 1.

[0018] FIG. 4 is an enlarged plan view of a portion ‘A’ of
FIG. 2 and FIG. 3.

[0019] FIG. 5is a cross-sectional view taken along line I-I'
of FIG. 4.
[0020] FIG. 6A, FIG. 6B, FIG. 6C, and FIG. 6D are timing

diagrams showing driving signals to explain a method of
driving the display panel shown in FIG. 1;

[0021] FIG. 7is aplan view of a display panel according to
another exemplary embodiment of the present invention.
[0022] FIG. 8 is a cross-sectional view taken along line
II-1I' of FIG. 7.

DESCRIPTION OF ILLUSTRATED
EMBODIMENTS

[0023] The invention is described more fully hereinafter
with reference to the accompanying drawings in which
embodiments of the 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.
Rather, these embodiments are provided so that this disclo-
sure is thorough and will fully convey the scope of the inven-
tion to those skilled in the art. In the drawings, the size and
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relative sizes of layers and regions may be exaggerated for
clarity Like reference numerals in the drawings denote like
elements.

[0024] It will be understood that when an element or layer
is referred to as being “on,” “connected to,” or “coupled to”
another element or layer, it can be directly on, directly con-
nected to, directly coupled to the other element or layer, or
intervening elements or layers may be present. In contrast,
when an element is referred to as being “directly on,”
“directly connected to,” or “directly coupled to” another ele-
ment or layer, there are no intervening elements or layers
present.

[0025] Hereinafter, the exemplary embodiments will be
explained in detail with reference to the accompanying draw-
ings.

[0026] FIG.1is aplan view of a display panel according to
an exemplary embodiment of the present invention.

[0027] Referring to FIG. 1, a display apparatus includes a
display panel 100 and a plurality of driving parts 610, 620,
630 and 640 driving the display panel 100.

[0028] The display panel 100 includes a first display sub-
strate 200 and a second display substrate 300 facing the first
display substrate 100. The display panel 100 is electrically
segmented into a plurality of display cells 100A,100B, 100C
and 100D. Each of the display cells 100A, 100B, 100C and
100D may have a size equal to or larger than 46 inches, and
the display panel 100 may display a high resolution image
using the display cells 100A, 100B, 100C and 100D. Smaller
display cells of the less then 46 inches may also be used.
[0029] The driving parts 610, 620, 630 and 640 drive the
display cells 100A, 100B, 100C and 100D, respectively. For
example, the first driving part 610 includes a first data driving
part 611 providing a data signal to the first display cell 100A,
a first gate driving part 612 providing a gate signal to the first
display cell 100A, and a first controller 613 controlling the
first data driving part 611 and the first gate driving part 612.
The second driving part 620 includes a second data driving
part 621 providing a data signal to the second display cell
100B, a second gate driving part 622 providing a gate signal
to the second display cell 100B, and a second controller 623
controlling the second data driving part 621 and the second
gate driving part 622. The third driving part 630 includes a
third data driving part 631 providing a data signal to the third
display cell 100C, a third gate driving part 632 providing a
gate signal to the third display cell 100C, and a third controller
633 controlling the third data driving part 631 and the third
gate driving part 632. The fourth driving part 640 includes a
fourth data driving part 641 providing a data signal to the
fourth display cell 100D, a fourth gate driving part 642 pro-
viding a gate signal to the fourth display cell 100D, and a
fourth controller 643 controlling the fourth data driving part
641 and the fourth gate driving part 642. The display panel
100 may be spatially divided and be driven using the driving
parts 610, 620, 630 and 640 so that the display panel may be
driven with a frequency equal to or larger than 60 Hz.
[0030] The first driving part 610 may be disposed at an
upper left corner of the display panel 100. The second driving
part 620 may be disposed at an upper right corner of the
display panel 100. The third driving part 630 may be disposed
at a lower left corner of the display panel 100. The fourth
driving part 640 may be disposed at a lower right corner of the
display panel 100. However, this configuration may be varied
in many different ways as will be appreciated by one skilled
in the art.
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[0031] FIG.2isaplanview of afirstdisplay substrate of the
display panel shown in FIG. 1

[0032] Referring to FIG. 1 and FIG. 2, the first display
substrate 200 includes a display area DA, and first, second,
third, and fourth peripheral areas PA1, PA2, PA3, and PA4
surrounding the display area DA.

[0033] A plurality of data lines, a plurality of gate lines and
a plurality of pixel electrodes are formed in each of the dis-
play cells 100A, 100B, 100C, and 100D of the display area
DA.

[0034] A plurality of first data lines DL11, . . ., DL1m, a
plurality of first gate lines GL11, . . ., GL1n, and a plurality
of first pixel electrodes not shown in the figures are formed in
a first cell area SA1 of the display area DA corresponding to
the first display cell 100A. A plurality of second data lines
DL21, ..., DL2m, a plurality of second gate lines GL.21, . . .
, GL2n, and a plurality of second pixel electrodes (not shown)
are formed in a second cell area SA2 of the display area DA
corresponding to the second display cell 100B. A plurality of
third data lines DL31, . . ., DL3m, a plurality of third gate
lines GL31, . . ., GL3n, and a plurality of third pixel elec-
trodes (not shown) are formed in a third cell area SA3 of the
display area DA corresponding to the third display cell 100C.
A plurality of fourth data lines DL41, . . . , DL4m, a plurality
of fourth gate lines GL41, . . ., GL4#n, and a plurality of fourth
pixel electrodes (not shown) are formed in a fourth cell area
SA4 of the display area DA corresponding to the fourth dis-
play cell 100D.

[0035] The first data lines DL11, . .., DL1m in the first cell
area SA1 and the third data lines DL31, . .., DL3m in the third
cell area SA3 are spaced apart and electrically separated from
each other. The first gate lines GL11, ..., GL1rinthe first cell
area SA1 and the second gate lines GL.21, . . ., GL2# in the
second cell area SA2 are spaced apart and electrically sepa-
rated from each other. The second data lines DL.21,...,DL2m
in the second area SA2 and the fourth data lines DL41, . . .,
DL4m in the fourth cell area SA4 are spaced apart and elec-
trically separated from each other. The third gate lines GL31,
..., GL3# in the third cell area SA3 and the fourth gate lines
GL41, ..., GL4n in the fourth cell area SA4 are spaced apart
and electrically separated from each other.

[0036] A first data pad part 261 on which the first data
driving part 611 is mounted, a second data pad part 262 on
which the second data driving part 621 is mounted, and a
plurality of first short points 281 and 282 are formed in the
first peripheral area PAL

[0037] A third data pad part 263 on which the third data
driving part 631 is mounted, a fourth data pad part 264 on
which the fourth data driving part 641 is mounted, and a
plurality of second short points 283 and 284 are formed in the
second peripheral area PA2.

[0038] A first gate pad part 271 on which the first gate
driving part 612 is mounted, a third gate pad part 273 on
which the third gate driving part 632 is mounted, and a plu-
rality of third short points 285 are formed in the third periph-
eral area PA3.

[0039] A second gate pad part 272 on which the second gate
driving part 622 is mounted, a fourth gate pad part 274 on
which the fourth gate driving part 642 is mounted, and a
plurality of fourth short points 286 are formed in the fourth
peripheral area PA4.

[0040] Thus, the first driving part 610 is mounted in the
peripheral area adjacent to an upper left portion of the display
area DA. The second driving part 620 is mounted in the
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peripheral area adjacent to an upper right portion of the dis-
play area DA. The third driving part 630 is mounted in the
peripheral area adjacent to a lower left portion of the display
area DA.

[0041] The fourth driving part 640 is mounted in the periph-
eral area adjacent to a lower right portion of the display area
DA.

[0042] A common voltage is applied to the first, second,
third, and fourth short points 281, 282, 283, 285, and 286
from the first, second, third, and fourth controllers 613, 623,
633 and 643. The first, second, third, and fourth short points
281,282, 283, 284, 285, and 286 are electrically connected to
a common electrode of the second display substrate 300 and
a common line electrically connected to the common elec-
trode through a conductive member. The common voltage is
applied to the second display substrate 300. The second dis-
play substrate 300 will be explained below

[0043] FIG. 3 isaplanview of a second display substrate of
the display panel shown in FIG. 1.

[0044] Referring to FIG. 1., FIG. 2, and FIG. 3, the second
display substrate 300 includes a common line 330 and a
common electrode 340.

[0045] The common line 330 includes at least one first line
331 dividing the whole area of the second display substrate
300 into a plurality of areas along a first direction D1 and at
least one second line 332 dividing the whole area of the
second display substrate 300 into a plurality of areas along a
second direction D2. The first line 331 extends along the
second direction D2, and the second line 332 extends along
the first direction D1. The first and second lines 331 and 332
may include metal lines and are electrically connected to each
other. For example, the common line 330 may be formed in an
area corresponding to a boundary of the cell areas SA1, SA2,
SA3, and SA4 of the first display substrate 200.

[0046] An end portion of the common line 330 may be
electrically connected to at least one of the short points 281,
282,283,284, 285, and 286 of the first display substrate 200.
For example, a first end portion 331A of the first line 331 may
be electrically connected to the first short point 282, and a
second end portion 331B of the first line 331 may be electri-
cally connected to the second short point 283. A first end
portion 332A of the second line 332 may be electrically
connected to the third short point 285, and a second end
portion 332B of the second line 332 may be electrically
connected to the fourth short point 286. The common line 330
may include a metal, and, thus, a signal delay due to line
resistance may be minimized so that the common voltage may
be transmitted with a minimal signal delay.

[0047] The common electrode 340 may be formed in the
whole area of the second display substrate 300 and electri-
cally connected to the common line 330. A boundary of the
common electrode 340 may be electrically connected to the
short points 281, 282, 283, 284, 285, and 286 of the first
display substrate 200. Accordingly, the common voltage may
be uniformly applied to the common electrode 340 formed in
the whole area of the second display substrate 300 without a
delay time from application of voltage on the common elec-
trode 400.

[0048] FIG. 4 is an enlarged plan view of a portion ‘A’
shown in FIG. 2 and FIG. 3. FIG. 5 is a cross-sectional view
of a display panel taken along line I-I' of FIG. 4.

[0049] Referringto FIG. 4 and FIG. 5, the display panel 100
includes the first display substrate 200, the second display
substrate 300 and a liquid crystal layer 400.
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[0050] The first display substrate 200 includes a first base
substrate 201, a plurality of data lines, a plurality of gate lines,
and a plurality of pixel electrodes. The data lines, the gate
lines, and the pixel electrodes are formed on the first base
substrate 201. The first display substrate 200 further includes
a gate insulation layer 202 and a protective insulation layer
204. The gate insulation layer 202 is formed on a first metal
pattern including the gate lines. The protective insulation
layer 204 is formed on a second metal pattern including the
data lines.

[0051] For example, an m-th data line DL1m, an n-th gate
line GL1n, a switching element TR1, and a pixel electrode
PE1 are formed in the first base substrate 201. The switching
element TR1 includes a gate electrode GE1 connected to the
n-th gate line GL1#, a source electrode SE1 connected to the
data line DL1m, and a drain electrode DE1 connected to the
pixel electrode PE1 through a first contact hole CT1. The
switching element TR1 further includes a semiconductor pat-
tern AP1 formed on the gate electrode GE1. The data line
DL1m formed in the first cell area SA1 is spaced apart from an
m-th data line DL3m formed in the third cell area SA3. The
gate lines formed in the first cell area SA1, which are repre-
sented by the n-th gate line GL1#, are spaced apart from an
n-th gate line GL.2» formed in the second cell area SA2.
[0052] The first data line DL.21, the n-th gate line GL.2#», a
switching element TR2, and a pixel electrode PE2 are formed
in the second cell area SA2 of the first base substrate 201. The
switching element TR2 includes a gate electrode GE2 con-
nected to the n-th gate line GL2#, a source electrode SE2
connected to the first data line DIL.21, and a drain electrode
DE2 connected to the pixel electrode PE2 through a second
contact hole CT2. The switching element TR2 further
includes a semiconductor pattern AP2 formed on the gate
electrode GE2. The data lines formed in the second cell area
SA2, which are represented by the first data line DL21, are
spaced apart from a first data line DL41 formed in the fourth
cell area SA4.

[0053] An m-th data line DL3m, a first gate line GL31, a
switching element TR3, and a pixel electrode PE3 are formed
in the third cell area SA3 of the first base substrate 201. The
switching element TR3 includes a gate electrode connected to
the first gate line GL31, a source electrode connected to the
m-th data line DL3m, and a drain electrode connected to the
pixel electrode PE3 through a third contact hole CT3. The
switching element TR3 further includes a semiconductor pat-
tern formed on the gate electrode. The data lines formed in the
third cell area SA3, which are represented by the m-th data
line DL3m, are spaced apart from the m-th data line DL1m
formed in the first cell area SA1. The gate lines formed in the
third cell area SA3, which are represented by the first gate line
GL31, are spaced apart from the first gate line GL41 formed
in the fourth cell area SA4.

[0054] A first data line DL41, the first gate line GL41, a
switching element TR4, and a pixel electrode PE4 are formed
in the fourth cell area SA4 of the first base substrate 201. The
switching element TR4 includes a gate electrode connected to
the first gate line GL41, a source electrode connected to the
first data line DL41, and a drain electrode DE1 connected to
the pixel electrode PE4 through a fourth contact hole CT4.
The switching element TR4 further includes a semiconductor
pattern formed on the gate electrode. The data lines DL.41
formed in the fourth cell area SA4, which are represented by
the first data line GL41, are spaced apart from the first data
line DL21 formed in the second cell area SA2.
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[0055] The second display substrate 300 includes a second
base substrate 301. A light blocking pattern 310, a color filter
320, a common line 330, and a common electrode 340 are
formed on the second base substrate 301.

[0056] The light blocking pattern 310 is formed on the
second base substrate 301 corresponding to an area on which
the data lines, the gate lines and the switching elements are
formed.

[0057] The color filter 320 is formed on the second base
substrate 301 corresponding to an area on which the pixel
electrodes of the first display substrate 200 are formed. The
color filter 320 may alternatively be formed in the first display
substrate 200. When the first display substrate 200 includes
the color filter 320, the color filter 320 may be formed
between the protective insulation layer 204 and the pixel
electrodes in the first display substrate 200.

[0058] The common line 330 overlaps the light blocking
pattern 310 in an area where the light blocking pattern 310 is
formed. The common line 330 includes a metal line which
may be formed by patterning a metal layer. The common line
330 includes the first line 331 and the second line 332. The
first line 331 extends along the second direction D2 coincid-
ing with the length direction of the data line. The second line
332 extends along the first direction D1 coinciding with the
length direction of the gate line. The first and second lines 331
are 332 are connected with each other.

[0059] As illustrated in FIG. 3, the common line 330
includes one first line 331 and one second line 332 crossing
each other to form a cross shape. Alternatively, the common
line 330 may include a plurality of first lines 331 and a
plurality of second lines 332 crossing the first lines to form a
matrix shape. In addition, the common line 330 may be
formed in an area corresponding to a boundary between the
cell areas. The common line 330 is formed in the area in
which the light blocking pattern 310 is formed, and thus the
aperture ratio and the light transmittance of the display panel
100 may not be affected.

[0060] The common electrode 340 is formed in the whole
area of the second base substrate 301 on which the common
line 330 is formed. The common electrode 340 may include a
transparent conductive layer. The common electrode 340
contacts and is electrically connected to the common line 330
so that the common voltage applied to the common line 330
may be applied to the common electrode 340. For example,
the common line 330 may decrease the signal delay of the
common electrode 340 that includes the transparent conduc-
tive layer having a resistance higher than the metal layer.
Accordingly, the common voltage may be uniformly trans-
mitted to the whole area of the second display substrate 300
without increased signal delay. Thus, display quality may be
improved.

[0061] FIG. 6A, FIG. 6B, FIG. 6C, and FIG. 6D are timing
diagrams showing driving signals to explain a method of
driving the display panel shown in FIG. 1.

[0062] Referringto FIG. 1, FIG. 6A, FIG. 6B, FIG. 6C, and
FIG. 6D, the first, second, third, and fourth driving parts 610,
620, 630 and 640 are synchronized with each other and
respectively drive the first, second, third, and fourth display
cells 100A, 100B, 100C, and 100D.

[0063] For example, referring to FIG. 1 and FIG. 6A, the
first controller 613 generates a first data control signal and a
first gate control signal that control the first driving part 610
using a received primitive control signal, for example, a data
enable signal DE. Based on the first data control signal, the
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first data driving part 611 outputs firstimage data 1st DATA of
the first display cell 100A to the data lines of the first display
cell 100A during one horizontal period 1H. Based on the first
gate control signal, the first gate driving part 612 generates the
gate signals G11, G12, . . ., Glz. The first gate driving part
612 sequentially outputs the gate signals G11,G12, ..., Glr
to the gate lines of the first display cell 100A, synchronized
with an output timing of the first image data 1st DATA.

[0064] Referring to FIG. 1 and FIG. 6B, the second con-
troller 623 generates a second data control signal and a second
gate control signal that control the second driving part 620
using the data enable signal DE. Thus, the first driving part
610 and the second driving part 620 are synchronized with
each other. Based on the second data control signal, the sec-
ond data driving part 621 outputs second image data 2nd
DATA of the second display cell 100B to the data lines of the
second display cell 100B during one horizontal period 1H.
Based on the second gate control signal, the second gate
driving part 622 generates the gate signals G21, G22, . . .,
G2n. The second gate driving part 622 sequentially outputs
the gate signals G21, G22, . . ., G2x to the gate lines of the
second display cell 100B, synchronized with an output timing
of the second image data 2nd DATA.

[0065] Referringto FIG. 1 and FIG. 6C, the third controller
633 generates a third data control signal and a third gate
control signal that control the third driving part 630 using the
data enable signal DE. Thus, the first, second and third driving
parts 610, 620 and 630 are synchronized with each other.
Based on the third data control signal, the third data driving
part 631 outputs third image data 3rd DATA of the third
display cell 100C to the data lines of the third display cell
100C during one horizontal period 1H. Based on the third
gate control signal, the third gate driving part 632 generates
the third gate signals G31, G32, . . ., G3r. The third gate
driving part 632 sequentially outputs the third gate signals
G31, G32, ..., G3# to the gate lines of the third display cell
100C synchronized with an output timing of the third image
data 3rd DATA.

[0066] Referringto FIG. 1 and FIG. 6D, the fourth control-
ler 643 generates a fourth data control signal and a fourth gate
control signal that control the fourth driving part 640 using
the data enable signal DE. Thus, the first, second, third, and
fourth driving parts 610, 620, 630, and 640 are synchronized
with each other. Based on the fourth data control signal, the
fourth data driving part 641 outputs fourth image data 4th
DATA of the fourth display cell 100D to the data lines of the
fourth display cell 100D during one horizontal period 1H.
Based on the fourth gate control signal, the fourth gate driving
part 642 generates fourth gate signals G41, G42, . . ., G4n.
The fourth gate driving part 642 sequentially outputs the
fourth gate signals G41, G42, . . ., G4n to the gate lines of the
fourth display cell 100D, synchronized with an output timing
of the fourth image data 4th DATA.

[0067] Thus, when animage is displayed on a first horizon-
tal line of the first display cell 100A, the images are displayed
on each of first horizontal lines of the second, third and fourth
display cells 100B, 100C and 100D. When the image is dis-
played on an n-th horizontal line of the first display cell 100A,
the images are displayed on each of n-th horizontal lines of
the second, third, and fourth display cells 100B, 100C and
100D.

[0068] Accordingly, the first, second, third, and fourth dis-
play cells 100A, 100B, 100C, and 100D of the display panel
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100 may be individually driven, and display a large-sized
screen image with a high frame frequency.

[0069] FIG. 7 is a plan view of a display panel according to
another exemplary embodiment of the present invention.
FIG. 8 is a cross-sectional view of the display panel taken
along line II-IF shown in FIG. 7.

[0070] Referring to FIG. 7 and FIG. 8, the display panel
according to the present exemplary embodiment is similar to
the previous exemplary embodiment shown in FIG. 4 and
FIG. 5 except for its second display substrate. Thus, the same
reference numerals will be used to refer to the same or like
parts as those described in the previous exemplary embodi-
ments and any further explanation concerning the above ele-
ments may be omitted.

[0071] The display panel 700 according to the present
exemplary embodiment includes a first display substrate 200,
a second display substrate 800 and a liquid crystal layer 400.
[0072] The second display substrate 800 includes a second
base substrate 801. A common line 810, a light blocking
pattern 820, a color filter 830, and a common electrode 840
are formed on the second base substrate 801.

[0073] The common line 810 is formed on the second base
substrate 801 corresponding to a portion of an area in which
the data and gate lines are formed on the first display substrate
200. The common line 810 may include a metal layer. The
common line 810 includes a first line 811 extending along the
second direction D2 corresponding to the length direction of
the data lines, and a second line 812 extending along the first
direction D1 corresponding to the length direction of the gate
lines. The first and second lines 811 and 812 are connected
with each other.

[0074] As illustrated in the figures, the common line 810
may include one first line 811 and one second line 812 cross-
ing each other. Alternatively, the common line 810 may
include a plurality of the first lines 811 and a plurality of the
second lines 812 crossing the first lines in a matrix format.
[0075] The light blocking pattern 820 is formed on the
second base substrate 801 corresponding to an area in which
the data lines, the gate lines, and the switching elements are
formed. The light blocking pattern 820 covers the common
line 810 and may only partially overlap the common line 810
as shown in FIG. 8. A plurality of fifth contact holes CT5
partially exposing the common line 810 is formed through the
light blocking pattern 820.

[0076] The color filter 830 is formed on the second base
substrate 801 corresponding to an area in which the pixel
electrodes, e.g., PE1 and PE2, of the first display substrate
200 are formed. Alternatively, the color filter 830 may be
formed on the first display substrate 200. When the color filter
830 is formed on the first display substrate 200, the color filter
830 may be formed between the protective insulation layer
204 of the first display substrate 200 and the pixel electrodes.
[0077] The common electrode 840 is formed on the second
base substrate 801 to cover the light blocking pattern 820
through which the fifth contact holes CT5 are formed and to
cover the color filter 830. The common electrode 840 may
include a transparent conductive layer.

[0078] Thecommon electrode 840 is electrically connected
to the common line 810 through the fifth contact holes CT5.
A signal delay of the common electrode 840, which includes
the transparent conductive layer, may be improved by con-
nection to the common line 810 compared to instances with-
out this configuration. Due to this design, the common volt-
age is uniformly applied to the common electrode 840 formed
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in the whole area of the second display substrate 800 without
the delay difference. Thus, the display quality may be
improved. In addition, the common line 810 may be formed in
an area in which blocking pattern 820 is formed, and thus, the
aperture ratio and the light transmittance of the display panel
100 may not be negatively impacted.

[0079] According to exemplary embodiments of the
present invention, the display cells may be form on a single
first display substrate, and the common electrode and the
common line may be electrically connected to the common
electrode and formed on a second display substrate. Thus, the
frame border in the boundary between display cells is nar-
rowed, and the delay difference of the common voltage may
be minimized, so that the display quality may be improved. In
addition, the display cells are individually driven to perform
high resolution imaging with high speed driving frequencies.
[0080] 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 invention. 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. Therefore, it is to be understood that the
foregoing is illustrative of the present invention and is not to
be construed as limited to the specific exemplary embodi-
ments disclosed, and that modifications to the disclosed
exemplary embodiments are intended to be included within
the scope of the appended claims.

What is claimed is:

1. A display panel, comprising:

a first display substrate comprising:

a first base substrate comprising a plurality of display
cells;

a plurality of data lines;

a plurality of gate lines; and

a plurality of pixel electrodes, the data lines, the gate
lines, and the pixel electrodes being respectively
separated in each of the display cells;

a second display substrate comprising:

a second base substrate;

a light blocking pattern corresponding to the data lines
and gate lines;

a common electrode facing the pixel electrodes; and

a common line overlapping the light blocking pattern;
and

a liquid crystal layer disposed between the first display

substrate and the second display substrate.

2. The display panel of claim 1, wherein the common line
comprises:

at least one first line extending parallel to a length direction

of the data lines; and

at least one second line connected to the first line and

extending parallel to a length direction of the gate lines.

3. The display panel of claim 2, wherein the common line
is disposed on the second display substrate corresponding to
a boundary between the display cells.

4. The display panel of claim 2, wherein the common line
is disposed between the light blocking pattern and the com-
mon electrode and directly contacts the common electrode.

5. The display panel of claim 2, wherein the common line
is disposed between the first base substrate and the light
blocking pattern and directly contacts the common electrode
through a contact hole in the light blocking pattern.



US 2012/0140160 Al

6. The display panel of claim 1, wherein the pixel elec-
trodes are arranged in a display area of the first display, the
first display substrate further comprising:

a peripheral area surrounding the display area; and

a pad disposed in the peripheral area and configured to
receive a driving signal to drive each of the display cells.

7. The display panel of claim 6, wherein the peripheral area
comprises a plurality of short points to connect to the com-
mon electrode.

8. The display panel of claim 7, wherein an end portion of
the common line is connected to at least one of the short
points.

9. The display panel of claim 1, wherein the first display
substrate comprises:

aplurality of first data lines and a plurality of first gate lines
disposed in a first display cell;

a plurality of second data lines and a plurality of second
gate lines disposed in a second display cell adjacent to
the first display cell along a first direction, the second
gate lines being separated from the first gate lines;

a plurality of third data lines and a plurality of third gate
lines disposed in a third display cell adjacent to the first
display cell along a second direction, the third data lines
being separated from the second data lines; and

aplurality of fourth data lines and a plurality of fourth gate
lines disposed in a fourth display cell adjacent to the
third display cell and the second display cell along the
first direction, the fourth gate lines being separated from
the third gate lines.

10. The display panel of claim 9, wherein the common line
is disposed on the second display substrate corresponding to
the first display cell, the second display cell, the third display
cell, and the fourth display cell.

11. A display apparatus, comprising:

a display panel comprising a first display substrate,

the first display substrate comprising:

a first base substrate;

a plurality of data lines;

a plurality of gate lines; and

a plurality of pixel electrodes, the first base substrate
comprising a display area comprising a plurality of
display cells and a peripheral area surrounding the
display area, the data lines, the gate lines, and the
pixel electrodes being respectively separated in
each of the display cells;

a second display substrate comprising:

a second base substrate;

a light blocking pattern;

a common electrode; and

acommon line, the light blocking pattern corresponding
to the data lines and the gate lines, the common elec-
trode facing the pixel electrodes, the common line
overlapping with the light blocking pattern; and

a plurality of driving parts arranged in the peripheral area
of the display panel and configured to drive the pixel
electrodes of each of the display cells.

12. The display apparatus of claim 11, wherein the driving

parts comprise:

a first driving part arranged in the peripheral area adjacent
to a first display cell disposed at an upper left portion of
the display area, the first driving part being electrically
connected to a plurality of first data lines and a plurality
of first gate lines in the first display cell;
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s a second driving part arranged in the peripheral area
adjacent to a second display cell disposed at an upper
right portion of the display area, the second driving part
being electrically connected to a plurality of second data
lines and a plurality of second gate lines in the second
display cell;

a third driving part arranged in the peripheral area adjacent
to a third display cell disposed at a lower left portion of
the display area, the third driving part being electrically
connected to a plurality of third data lines and a plurality
of third gate lines in the third display cell; and

a fourth driving part arranged in the peripheral area adja-
cent to a fourth display cell disposed at a lower right
portion of the display area, the fourth driving part being
electrically connected to a plurality of fourth data lines
and a plurality of fourth gate lines in the fourth display
cell.

13. The display apparatus of claim 12, wherein the com-
mon line is disposed in the second display substrate corre-
sponding to a boundary between the first display cell, the
second display cell, the third display cell, and the fourth
display cell.

14. The display apparatus of claim 11, wherein the com-
mon line comprises:

at least one first line extending parallel to a length direction
of the data lines; and

at least one second line connected to the first line and
extending parallel to a length direction of the gate lines.

15. The display apparatus of claim 14, wherein the com-
mon line is disposed between the light blocking pattern and
the common electrode and directly contact with the common
electrode.

16. The display apparatus of claim 14, wherein the com-
mon line is disposed between the first base substrate and the
light blocking pattern and directly contacts the common elec-
trode through a contact hole in the light blocking pattern.

17. The display apparatus of claim 11, further comprising:

a plurality of short points disposed in the peripheral area
and configured to receive a common voltage from the
driving parts.

18. The display apparatus of claim 17, wherein an end
portion of the common line is connected to at least one of the
short points.

19. The display apparatus of claim 11, wherein the com-
mon line is disposed on the second display substrate corre-
sponding to a boundary between the display cells.

20. A display apparatus, comprising:

a first display substrate comprising:

a first base substrate comprising at least four display
cells;

a plurality of data lines;

a plurality of gate lines; and

a plurality of pixel electrodes, the data lines, the gate
lines, and the pixel electrodes being respectively
separated in each of the display cells;

a second display substrate comprising facing the first dis-
play substrate; and

a liquid crystal layer disposed between the first display
substrate and the second display substrate,

wherein each of the display cells comprises a plurality of
pixels.
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