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(57) ABSTRACT

A liquid crystal display device is provided. The liquid crystal
display device includes: a lower substrate having a first and a
second common voltage supplying line, pixel regions defined
by a plurality of gate lines and a plurality of data lines and
arranged in a matrix, and a plurality of common lines electri-
cally connected to the second common voltage supplying line
and arranged to be parallel to each of the gate lines; an upper
substrate disposed to face the lower substrate and having a
common electrode electrically connected to the first common
voltage supplying line; a dot for electrically connecting the
first common voltage supplying line and the common elec-
trode; and a common voltage generator for generating a first
and a second common voltage for independently supplying
the first and the second common voltage to the first and the
second common voltage supplying line.

31 Claims, 3 Drawing Sheets
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1
LIQUID CRYSTAL DISPLAY DEVICE

This application claims the benefit of Korean Patent Appli-
cation No. 10-2005-0132909, filed on Dec. 29, 2005, which is
hereby incorporated by reference for all purposes as if fully
set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
device, and more particularly, to a liquid crystal display
device for providing reliable image quality.

2. Discussion of the Related Art

Today’s information age demands various forms and types
of display devices. In order to satisfy such an increasing
demand, there is much ongoing research for developing flat
panel display devices such as a liquid crystal display device
(LCD), a plasma display panel (PDP) and an electro lumines-
cent display (ELD). Some flat panel display devices have
already been utilized in various types of equipment.

Among flat panel display devices, liquid crystal display
devices (LCDs) are widely used as a mobile display device
instead of using a cathode ray tube (CRT) display device
because LCDs are lightweight, slim, and do not consume
much power. LCDs are used as monitors for notebook com-
puters and for televisions, for example.

Liquid crystal display devices display images by affecting
light transmissivity by controlling the arrangement of liquid
crystal molecules.

FIG. 1 is a schematic block diagram of a related art liquid
crystal display device.

As shown in FIG. 1, the related art liquid crystal display
device includes a liquid crystal panel 2 where a predeter-
mined image is displayed, a PCB 4 disposed at one side of the
liquid crystal panel 2, a plurality of data TCPs 10a to 10c¢
interposed between the one side of the liquid crystal panel 2
and the PCB 4, a plurality of data driver ICs 12a to 12¢
embedded in corresponding data TCPs 10a through 10c, a
plurality of gate TCPs 14a and 1454 disposed at another side of
the liquid crystal panel 2, and a plurality of gate driver ICs 16a
and 165 embedded in corresponding gate TCPs 14a and 145.

The PCB 4 includes various elements. For example, the
PCB 4 may include a timing controller 6, a common voltage
generator 8 and a power supply (not shown). The timing
controller 6 generates a gate control signal for driving the gate
driver ICs 16a and 165 and a data control signal for driving
the data driver ICs 12a through 12¢. The gate control signal is
transmitted to the gate driver ICs 16a and 165 through a
predetermined gate signal line (not shown). The data control
signal is transmitted to the data driver ICs 12a through 12¢
through a predetermined data signal line (not shown). The
common voltage generator 8 generates a predetermined level
of'a common voltage.

The liquid crystal panel 2 may include a lower substrate 1,
an upper substrate 3 and liquid crystal interposed between the
lower substrate 1 and the upper substrate 3. A plurality of gate
lines GL1 to GLn and a plurality of datalines DL.1 to DLm are
formed on the lower substrate 1 and the gate and data lines
intersect each other, and a thin film transistor (TFT) and a
pixel electrode (not shown) are formed at the crossing of the
gate lines GL1 to GLn and the data lines DL1 to DLm. Also,
a plurality of common lines VL1 to VLn is formed to be
parallel to a plurality of gate lines GL1 to GLn. The pixel
electrode forms a storage capacitor Cst by overlapping with
the common lines. The related art liquid crystal display device
is called a storage on common mode. R, G and B color filters
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are arranged on the upper substrate 3 and a common electrode
is formed on the R, G, B color filters.

The common voltage Vcom generated at the common volt-
age generator 8 is supplied to a first TCP line 17a and a second
TCPline 175. The first TCP line 17a is formed on the first data
TCP 104 in a patterned shape and the second TCP line 175 is
formed on the third data TCP 10c¢ in a patterned shape.

A first to a fifth common voltage supplying line 18a to 18¢
are arranged at edge regions of the lower substrate 1. The first
and the second common voltage supplying line 18a and 185
are arranged at a left edge region of the lower substrate 1, and
the third and the fourth common voltage supplying line 18¢
and 184 are arranged at a right edge region of the lower
substrate 1. The fifth common voltage supplying line 18e is
arranged at a bottom edge region of the lower substrate 1.
Furthermore, a silver (Ag) dot 22 is formed roughly atan edge
region of the lower substrate 1 for transmitting a common
voltage between the lower substrate 1 and the upper substrate
2.

The first TCP line 174 is commonly connected to the first
and the second common voltage supplying lines 184 and 185,
and the second TCP line 175 is commonly connected to the
third and the fourth common voltage supplying lines 18¢ and
184.

The first, the third and the fifth common voltage supplying
lines 184, 18¢ and 18e are electrically connected to the Ag dot
22. That is, the first and the third common voltage supplying
lines 18a and 18¢ pass a common voltage to a common
electrode of the upper substrate 3 through the Ag dot 22. The
second and the fourth common voltage supplying lines 185
and 184 are electrically connected to the common lines VL1
to VLn. Therefore, the second and the fourth common voltage
supplying lines 185 and 184 transmit acommon voltage to the
common lines VL1 to VLn.

The common voltage Vcom generated at the common volt-
age generator 8 is supplied to a plurality of the Ag dots 22 and
the first to the fourth common voltage supplying lines 18a to
184 through the first and the second TCP 174 and 175.
Accordingly, the common voltage Vcom is supplied not only
to a plurality of common lines VL1 to VLn arranged on the
lower substrate 1 but also to a common electrode (not shown)
formed on the upper substrate 3. Therefore, the common
voltage Vcom is supplied to a plurality of common lines VL1
to VLn for forming the storage capacitor Cst and to the com-
mon electrode of the upper substrate 3 through a plurality of
the Ag dots 22.

The common voltage Vcom supplied to the common elec-
trode is a driving voltage that drives liquid crystal injected
between the upper substrate 3 and the lower substrate 1 with
a data voltage supplied to a pixel electrode (not shown). A
predetermined image is displayed on the liquid crystal panel
2 by driving the liquid crystal. In order to drive the liquid
crystal, a constant common voltage Vcom must be supplied to
the common electrode.

Since the liquid crystal panel 2 is of twisted nematic (TN)
type and a storage on common structure, a plurality of com-
mon lines VL1 to VLn are arranged on the lower substrate 1.
As described above, the common voltage Vcom generated at
the common voltage generator 8 is supplied to a plurality of
common lines VL1 to VLn.

The common voltage Vcom is supplied to the first to the
fourth common voltage supplying lines 184 to 184 in an
identical manner, a plurality of common lines VL1 to VLn, a
plurality of the Ag dots 22 which are formed on the lower
substrate 1 and to the common electrode formed on the upper
substrate 3.



US 8,416,164 B2

3

However, since the common electrode is formed on the
entire surface of the upper substrate 3, the common electrode
has a greater sheet resistance than a line resistance of the
plurality of common lines VL1 to VLn formed on the lower
substrate 1. Therefore, the common voltage Vcom generated
from the common voltage generator 8 is supplied mostly to
the plurality of common lines VL1 to VLn which have com-
paratively low resistance, and the common voltage Vcom is
insufficiently supplied to the common electrode. That is, the
common voltage is insufficiently supplied to the common
electrode in the related art liquid crystal display device. Such
an insufficient supply of the common voltage degrades image
quality. Therefore, reliable image quality may not be obtained
in the related art liquid crystal display device.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a liquid
crystal display device that substantially obviates one or more
of the problems due to limitations and disadvantages of the
related art.

An advantage of the present invention is to provide a liquid
crystal display device for providing a quality reliable image
by independently supplying different common voltages to a
lower substrate and an upper substrate.

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

To achieve these and other advantages and in accordance
with the purpose of the invention, as embodied and broadly
described, there is provided a liquid crystal display device
compromising: a lower substrate having a first and a second
common voltage supplying line, pixel regions defined by a
plurality of gate lines and a plurality of data lines and said
pixel regions arranged in a matrix, and a plurality of common
lines electrically connected to the second common voltage
supply line and arranged to be parallel to each of the gate
lines; an upper substrate disposed to face the lower substrate
and having a common electrode electrically connected to the
first common voltage supply line; a dot that electrically con-
nects the first common voltage supply line and the common
electrode; and a common voltage generator that generates a
first and a second common voltage for independently supply-
ing the first and the second common voltage to the first and the
second common voltage supply line.

In another aspect of the present invention, there is provided
a liquid crystal display device compromising: a lower sub-
strate having a first and a second common voltage supply line,
pixel regions defined by a plurality of gate lines and a plurality
of data lines and said pixel regions arranged in a matrix, and
a plurality of common lines electrically connected to the
second common voltage supply line and arranged to be par-
allel to each of the gate lines; an upper substrate disposed to
face the lower substrate and having a common electrode
electrically connected to the first common voltage supply
line; a dot that electrically connects the first common voltage
supply line and the common electrode; a common voltage
generator that generates a first and a second common voltage
for independently supplying the first and the second common
voltage to the first and the second common voltage supply
line; a first TCP connected to a first side of the lower substrate;
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and a second TCP connected to a second side of the lower
substrate and electrically connected to the common voltage
generator.

In a further aspect of the present invention, there is pro-
vided a liquid crystal display device compromising: a lower
substrate having a first and a second common voltage supply
line, pixel regions defined by a plurality of gate lines and a
plurality of data lines and said pixel regions arranged in a
matrix, and a plurality of common lines electrically con-
nected to the second common voltage supply line and
arranged to be parallel to each of the gate lines; an upper
substrate disposed to face the lower substrate and having a
common electrode electrically connected to the first common
voltage supply line; a dot that electrically connects the first
common voltage supply line and the common electrode; a
common voltage generator that generates a first and a second
common voltage for independently supplying the first and the
second common voltage to the first and the second common
voltage supply line; a first and a second TCP connected to a
first and a second side of the lower substrate, respectively,
which face one another; and a third TCP connected to a third
side of the lower substrate and electrically connected to the
common voltage generator.

It is 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

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

FIG. 1 is a schematic diagram of a related art liquid crystal
display device;

FIG. 2 is a schematic diagram of a liquid crystal display
device according to an embodiment of the present invention;
and

FIG. 3 is a schematic diagram of a liquid crystal display
device according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

Reference will now be made in detail to an embodiment of
the present invention, example of which is illustrated in the
accompanying drawings. Wherever possible, the same refer-
ence numbers will be used throughout the drawings to refer to
the same or like parts.

FIG. 2 is a schematic diagram of a liquid crystal display
device according to a first embodiment of the present inven-
tion.

As shown in FIG. 2, the liquid crystal display device
according to an embodiment comprises a liquid crystal panel
102 having a plurality of gate lines GL.1 to GLn, a plurality of
data lines DL1 to DLm and a plurality of common lines VL1
to VLn which are arranged thereon for display a predeter-
mined image, a PCB 104 disposed at a one side of the liquid
crystal panel 102, a plurality of data TCPs 110a to 110c¢
disposed between the liquid crystal panel 102 and the PCB
104, a plurality of gate TCPs 114a and 1145 connected at
another side of the liquid crystal panel 102, a plurality of data
driver ICs 112a to 112¢ embedded in corresponding data
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TCPs 110a to 110¢, and a plurality of gate driver ICs 1164 and
1165 embedded in corresponding gate TCPs 1144 and 1144.

The PCB 104 includes various elements. For example, the
PCB 104 includes a timing controller 106, a common voltage
generator 108 and a power supply (not shown). The timing
controller 106 generates a gate control signal for controlling
the gate driver ICs 116a and 1165 and a data control signal for
controlling the data driver ICs 1124 to 112¢. The gate control
signal is supplied to the gate driver ICs 116a and 1165
through a gate signal line (not shown). The data control signal
is supplied to the data driver ICs 1124 to 112¢ through a data
signal line (not shown). The common voltage generator 8
generates a predetermined level of common voltage.

The liquid crystal panel 102 includes a lower substrate 101,
an upper substrate 103 and liquid crystal interposed between
the lower substrate 101 and the upper substrate 103. A plu-
rality of gate lines GL1 to GLn and a plurality of data lines
DL1 to DLm intersect on the lower substrate 101, and a thin
film transistor (TFT) and a pixel electrode (not shown) are
formed at the crossings of the gate lines and the data lines.
Also, a plurality of common lines VL1 to VLn are formed
substantially in parallel to a plurality of the gate lines GL.1 to
GLn. The pixel electrode forms a storage capacitor Cst by
overlapping with a previous common line. This is known as a
storage on common mode. R, G and B color filters are
arranged on the upper substrate 103 and a common electrode
may be formed on the R, G and B color filters.

A common voltage generated at the common voltage gen-
erator 108 may be supplied to a liquid crystal panel 102
through a first to a fourth TCP lines 117a to 1174. The first to
the fourth TCP lines 117a to 117d are formed near the left data
TCP, that is, the first data TCP 110a, and on the most right
data TCP 110c, that is, the fourth data TCP 110¢ in a patterned
shape. In other words, the first TCP line 1174 and the second
TCP line 1175 are formed on the first data TCP 1104, and the
third TCP line 117¢ and the fourth TCP line 1174 are formed
on the data TCP 110.

A first to a fifth common voltage supply line 118a to 118e
are arranged on the lower substrate 101 of the liquid crystal
panel 102. The first and the second common voltage supply
lines 118a and 1185 are arranged near a left side edge region
of the lower substrate 101. The third and the fourth common
voltage supply lines 118¢ and 1184 are arranged near a right
side edge region of the lower substrate 101. The fifth common
voltage supply line 118e is arranged near a bottom edge
region of the lower substrate 101. The first to the fourth
common voltage supply lines 118a to 1184 are arranged
substantially in parallel to the data lines DLL1 to DL.m, and the
fifth common voltage supply line 118e is arranged substan-
tially in parallel to the gate lines GL1 to GLn. The first
common voltage supply line 118a is electrically connected to
the first TCP line 117a, and the second common voltage
supply line 1185 is electrically connected to the second TCP
line 11754. The third common voltage supply line 118¢ is
electrically connected to the third TCP line 117¢ and the
fourth common voltage supply line 1184 is electrically con-
nected to the fourth TCP line 1174. Also, both ends of the fifth
common voltage supply line 118e are electrically connected
to the first and the third common voltage supply lines 118a
and 118c¢, respectively. The first common voltage supply line
118a is formed on the gate TCP 1144 and 1145 as well as near
the left side edge region of the lower substrate 101. The
second and the fourth common voltage supply lines 1185 and
1184 are electrically connected to the common lines VL1 to
VLn. Furthermore, a plurality of Ag dots 122a to 122¢ are
substantially between the common voltage supply lines 118a
to 118¢, between the first TCP line 117a and the first common
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6

voltage supply line 1184, and between the third TCP line 117¢
and the third common voltage supply line 118¢ in order to
supply the common voltage to the upper substrate 103
through the lower substrate 101. The Ag dots 1224 to 122¢
may be formed on each of the common voltage supply lines
118a to 118e. Therefore, the Ag dots 122a to 122¢ electrically
connect each of the common voltage supply lines 118a to
118e of the lower substrate 101 with a common electrode of
the upper substrate 103.

The common voltage generator 108 generates a first com-
mon voltage Vcom1 and a second common voltage Vcom2 of
different values. The first common voltage Vcoml is supplied
to the first TCP line 117a arranged on the first data TCP 110a
and to the third TCP line 117¢ arranged on the third data TCP
110c. The second common voltage Vcom2 is supplied to a
second TCP line 1175 arranged on the first data TCP 110a and
to a fourth TCP line 1174 arranged on the third data TCP
110c. Then, the first common voltage supplied to the first and
the third TCP line 1174 and 117¢ is supplied to the common
electrode of the upper substrate 103 through the first and the
third common voltage supply lines 1182 and 118¢ and the Ag
dots 122a to 112¢. The first common voltage Vcom1 may be
supplied to the fifth common voltage supply line 118e. The
second common voltage Vcom2 is supplied to the common
lines VL1 to VLn through the second and the fourth common
voltage supply lines 1185 and 118d. Therefore, a voltage
difference between the second common voltage supplied to
the common lines VL1 to VLn of the lower substrate 101 and
a data voltage supplied to a pixel electrode is stored at the
storage capacitor Cst. The first common voltage Vcom1 sup-
plied to the common electrode of the upper substrate 103 is a
reference voltage for displaying an image. Therefore, the
image is displayed by the potential difference between the
first common voltage Vcom1 and the data voltage supplied to
the pixel electrode of each pixel region. The data voltage
supplied to a pixel electrode may be charged at the storage
capacitor formed between the common lines VL1 to VLn and
the pixel electrode by the second common voltage Vcom?2.

Therefore, the first common voltage Vcoml1 is supplied to
the common electrode of the upper substrate 103, and the
second common voltage Vcom2 is supplied to the common
lines VL1 to VLn of the lower substrate 101. As described
above, one of the shortcomings of the related art liquid crystal
display device, that is, insufficient supply of the common
voltage to the common electrode of the upper substrate due to
a resistance difference between the line resistance of the
common line of the lower substrate and the sheet resistance of
the common electrode of the upper substrate, may be over-
come by supplying the first common voltage Vcom1 and the
second common voltage Vcom2 of different values to the
common electrode of the upper substrate 103 and the com-
mon lines VL1 to VLn of the lower substrate 101.

That is, the first common voltage Vcom1 supplied to the
common electrode of the upper substrate 103 may be set to be
at least greater than the second common voltage Vcom2 sup-
plied to the common lines VL1 to VLn of the lower substrate
101. Herein, the voltage level of the first common voltage
Veoml may be decided according to a resistance difference
between the sheet resistance of the common electrode of the
upper substrate 103 and the line resistance of the common
lines VL1 to VLn of the lower substrate 101. The first com-
mon voltage Vcom1 may be set to be comparatively greater
that the second common voltage Vcom2 in proportional to the
resistance difference between the line resistance and the sheet
resistance.

In an exemplary embodiment, the first and the second
common voltage Vcom1 and Vcom2 which have different
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values are independently supplied to the common electrode of
the upper substrate 103 and the common lines VL1 to VLn of
the lower substrate 101 in order to stably and sufficiently
supply the common voltage to the common electrode. There-
fore, the liquid crystal display device according to an embodi-
ment prevents image quality from being degraded by stably
and sufficiently supplying a voltage to the common electrode
of the upper substrate 103.

In an embodiment, the gate lines GL1 to GLn of the liquid
crystal panel 102 are driven by the gate driver ICs 116a and
1165 of the gate TCPs 114a and 1145 which are disposed near
one side of the liquid crystal panel 102.

However, the present invention is not limited thereby. The
present invention may be applied to a structure for driving the
gate lines GL 1to GLn of a liquid crystal panel 102 from both
sides of the liquid crystal panel 102. Such a structure will be
described hereinafter.

FIG. 3 is a schematic diagram of a liquid crystal display
device according to an embodiment of the present invention.

As shown in FIG. 3, the liquid crystal display device
according to an embodiment basically has a similar configu-
ration when compared to that of the other embodiment. The
liquid crystal display device according to an embodiment
comprises a first and a second gate TCP 314a and 3144
arranged near a left side of a lower substrate 301 and a third
and a fourth TCP 314c¢ and 314d arranged near a right side of
the lower substrate 301. A first to a fourth gate driver IC 316a
to 316d are embedded into the first to the fourth gate TCP
314a to 314d, respectively.

The liquid crystal display device according to an embodi-
ment includes a PCB 304, a plurality of gate TCPs 314a to
314d, a plurality of data TCPs 310a to 310e and a liquid
crystal panel 302.

The PCB 304 is arranged near an upper portion of the liquid
crystal panel 302. The PCB 304 includes a timing controller
306, a common voltage generator 308 and a power supply
(not shown).

The data TCPs 310a to 310e are interposed between the
PCB 304 and the liquid crystal panel 302. A first to a fifth data
driver IC 3124 to 312e are embedded in the data TCPs 310a
to 310e. A first to a fourth TCP line 3174 to 317d are arranged
near some of the data TCPs, the first to the fifth data TCPs
310a to 310e. That is, the first and the second TCP line 317a
and 3175 are arranged near the first data TCP 310q, and the
third and the fourth TCP line 317¢ and 3174 are arranged near
the fifth data TCP 310e. The data driver ICs 312a to 312e
supply a predetermined level of data voltage to the liquid
crystal panel 302 in response to a control signal generated
from the timing controller 306.

The gate TCPs 314a to 3144 are arranged near a left side
and a right side of the liquid crystal panel 302. That is, the first
and the second gate TCP 314a and 3145 are connected to the
liquid crystal panel 302 near the left side of the liquid crystal
panel 302. The third and the fourth gate TCP 314¢ and 3144
are connected to the liquid crystal panel 302 near the right
side of the liquid crystal panel 302. A first to a fourth gate
driver ICs 316a to 3164 are embedded on the first to the fourth
gate TCPs 314a to 314d. The first to the fourth gate driver ICs
314a to 3144 sequentially supply a scan signal to the liquid
crystal panel 302 in response to a gate control signal gener-
ated from the timing controller 306 of the PCB 304. As
described above, the first to the fourth gate driver ICs 316a to
316d are disposed near the left side and the right side of the
liquid crystal panel 302, and the scan signals are supplied to
both sides of the liquid crystal panel 302. Therefore, image
quality degradation is prevented by compensating a dropped
voltage caused by a line resistance.
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The liquid crystal panel 302 further comprises a lower
substrate 301, an upper substrate 303 and liquid crystal inter-
posed between the lower substrate 301 and the upper sub-
strate 303. A plurality of gate lines GL1 to GLn and a plurality
of data lines DL1 to DLm cross each other on the lower
substrate 301 defining a pixel region. A plurality of common
lines VL1 to VLn are arranged in parallel to a plurality of gate
lines GL1 to GLn. A thin film transistor (TFT), a switching
element, is disposed at the crossing of the gate lines GL1 to
GLn and the data lines DL1 to DLm. The TFT is connected to
a pixel electrode (not shown). The pixel electrode forms a
storage capacitor Cst by overlapping with a plurality of the
common lines VL1 and VL2. The storage capacitor Cst main-
tains a data voltage supplied to the pixel electrode for one
frame. A first to a fifth common voltage supply lines 318a to
318e are arranged approximately along an edge region of the
lower substrate 301. The first and the second common voltage
supply lines 3184 and 3185 are arranged near a left side edge
region of the lower substrate 301, and the third and the fourth
common voltage supply lines 318¢ and 3184 are arranged
near a right side edge region of the lower substrate 303. The
fifth common voltage supply line 318e is arranged near a
bottom edge region of the lower substrate 303.

Red, Green, and Blue (R, G, B) color filters and a common
electrode may be formed on the upper substrate 303. Ag dots
322a and 3225 are formed between the upper substrate 303
and the lower substrate 301 in order to transfer a common
voltage from the lower substrate 301 to the upper substrate
303. In more detail, the Ag dots 322a and 32254 electrically
connect the common voltage supply lines 318a to 318¢ of the
lower substrate 301 to the common electrode of the upper
substrate 303. More Ag dots than illustrated in the Figures
may be incorporated into the invention as needed. Further-
more, the location of the Ag dots may vary as needed.

The liquid crystal panel 302 is of a twisted nematic (TN)
mode and a storage on common mode. That is, the liquid
crystal panel 302 is the TN mode that twists the liquid crystal
using the potential difference between the data voltage sup-
plied to the pixel electrode formed on the lower substrate 301
and the common voltage supplied to the common electrode
formed on the upper substrate 303. Also, the liquid crystal
panel 302 is the storage on common mode that charges the
pixel electrode with the data voltage to be maintained for one
frame.

As described above, different common voltages are inde-
pendently supplied to the common lines VL1 to VLn of the
lower substrate 301 and the common electrode of the upper
substrate 303 in order to compensate for sheet resistance of
the common electrode that is comparatively greater than the
line resistance of the common line. Therefore, the common
voltage is stably and sufficiently supplied to the common
electrode of the upper substrate 303 and image quality deg-
radation is prevented according to an embodiment of the
present invention.

The common voltage generator 308 generates a first and a
second common voltage Vcom1 and Vcom?2 which have dif-
ferent voltage values. The first common voltage Vcoml is
supplied to the first TCP line 317a arranged near the first data
TCP 3104 and to the third TCP line 217¢ arranged near the
fifth data TCP 310e. The second common voltage Vcom?2 is
supplied to a second TCP line 31756 arranged near the first
data TCP 3104 and to a fourth TCP line 3174 arranged near
the fifth data TCP 310e. Therefore, the first common voltage
Veoml supplied to the first and the third TCP line 317a and
317¢ is supplied to the common electrode of the upper sub-
strate 303 through the first and the third common voltage
supply line 318a and 318¢ and the Ag dots 3224 and 3225.
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The first common voltage Vcom1 may be supplied to the fifth
common voltage supply line 318e. The first common voltage
supply line 318a is formed not only near a left side edge
region of the lower substrate 301 but also near the first and the
second gate TCP 1144 and 11454. The third common voltage
supply line 318¢ is formed near the third and the fourth gate
TCP 314c¢ and 314d as well as near the right side edge region
of the lower substrate 301. The second common voltage
Vcom?2 is supplied to the common lines VL1 to VLn through
the second and the fourth common voltage supply lines 3184
and 3184. Therefore, the second common voltage Vcom?2
supplied to the common lines VL1 to VLn of the lower sub-
strate 301 is a voltage for forming a storage capacitor Cst
between a pixel electrode and the common lines, and the first
common voltage supplied to the common electrode of the
upper substrate 303 is a reference voltage for displaying an
image. Therefore, an image is displayed by the potential
difference between the first common voltage Vcoml1 and the
data voltage supplied to a pixel electrode of each pixel region,
and the data voltage supplied to the pixel electrode is charged
at the storage capacitor formed between the common lines
VL1 to VLn and the pixel electrode by the second common
voltage Vcom?2.

As described above, the first common voltage Vcoml1 is
supplied to the common electrode of the upper substrate 303
and the second common voltage Vcom?2 is supplied to the
common lines VL1 to VLn of the lower substrate 301, inde-
pendently. The first and the second common voltage Vcom1
and Vcom?2 which are of different voltage values are supplied
to the common electrode of the upper substrate 303 and to the
common lines VL1 to VLn of the lower substrate 301. There-
fore, one of the shortcomings of the related art LCD, unstable
and insufficient supply of a common voltage to a common
electrode of an upper substrate, caused by a difference
between a line resistance of a common line of a lower sub-
strate and a sheet resistance of a common electrode of an
upper substrate, may be solved according to an embodiment
of the present invention.

That is, the first common voltage Vcom1 supplied to the
common electrode of the upper substrate 303 may be set to be
at least greater than the second common voltage Vcom?2 sup-
plied to the common lines VL1 to VLn of the lower substrate
301. Herein, the voltage level of the first common voltage
Vceom1 may be decided according to a resistance difference
between the sheet resistance of the common electrode of the
upper substrate 303 and the line resistance of the common
lines VL1 to VLn of the lower substrate 301. The first com-
mon voltage Vcom1 may be set to be comparatively greater
that the second common voltage Vcom?2 in proportion to the
resistance difference between the common lines’ line resis-
tance and the common electrode sheet resistance.

In the liquid crystal display device according to an embodi-
ment, the first and the second common voltages Vcom1 and
Vcom?2 having different values are independently supplied to
the common lines VL1 to VLn of the lower substrate 301 and
to the common electrode of the upper substrate 303. There-
fore, image quality degradation is prevented by stably and
sufficiently supplying the common voltage to the common
electrode of the upper substrate 303.

In an embodiment of the present invention, the gate line is
driven from near the left and the right sides of the liquid
crystal panel. However, the present invention is not limited by
such a structure of driving the gate line. The present invention
may be applied to a structure of driving the gate line from near
the top and the bottom sides of the liquid crystal panel.

As described above, the common voltage Vcom is stably
and sufficiently supplied to the upper substrate and the lower
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substrate by independently supplying the common voltage
Vcom to the upper substrate and the lower substrate in the
liquid crystal display device according to the present inven-
tion. Therefore, an image quality thereof is improved.

The disclosed technique of independently supplying a
common voltage to an upper substrate and a lower substrate
may be applied to a structure of driving a gate line from one
side, a structure of driving a gate line from both sides, and a
structure of driving a data line from both sides. Other varia-
tions and modifications are also possible.

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 cov-
ers the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

a lower substrate having a first and a second common
voltage supply lines, pixel regions defined by a plurality
of gate lines and a plurality of data lines and said pixel
regions arranged in a matrix, and a plurality of common
lines electrically connected to the second common volt-
age supply line and substantially parallel to each of the
gate lines;

an upper substrate disposed to face the lower substrate and
having a common electrode electrically connected to the
first common voltage supply line;

a plurality of dots that electrically connect the first com-
mon voltage supply line and the common electrode; and

a common voltage generator that generates a first and a
second common voltage for independently supplying
the first and the second common voltage to the first and
the second common voltage supply lines,

wherein the first common voltage supply line is electrically
isolated from and disconnected to the second common
voltage supply line,

wherein the first and second common voltage supply lines
are arranged substantially parallel to each of the data
lines,

wherein the first common voltage supply line is electrically
connected to the common electrode of the upper sub-
strate via the plurality of dots, and the second common
voltage supply line is electrically connected to the com-
mon line of the lower substrate,

wherein the first common voltage is supplied to the com-
mon electrode of the upper substrate through the first
common voltage supply line and the plurality of dots,
and the second common voltage is supplied to the com-
mon line of the lower substrate through the second com-
mon voltage supply lines, and

wherein the first common voltage supplied to the common
electrode is at least greater than the second common
voltage supplied to the common lines in proportion to a
difference between a line resistance of the common line
of the lower substrate and a sheet resistance of the com-
mon electrode of the upper substrate.

2. The liquid crystal display device according to claim 1,
wherein a storage capacitor is formed by overlapping a pixel
electrode arranged at the pixel region and the common line.

3. The liquid crystal display device according to claim 2,
wherein the storage capacitor stores a voltage difference
between the second common voltage and a data voltage sup-
plied to the pixel electrode.
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4. The liquid crystal display device according to claim 1,
wherein the first common voltage is a reference voltage to
display an image.

5. The liquid crystal display device according to claim 1,
wherein the first and the second common voltage supply lines
are arranged near an edge region of the lower substrate.

6. The liquid crystal display device according to claim 1,
wherein the dot is formed substantially between the first
common voltage supply lines.

7. The liquid crystal display device according to claim 1,
wherein the dot is formed near the first common voltage
supply line.

8. The liquid crystal display device according to claim 1,
wherein the first common voltage has a value different from
that of the second common voltage.

9. The liquid crystal display device according to claim 1,
wherein the first and the second common voltage are selected
according to the line resistance of the common line and the
sheet resistance of the common electrode.

10. A liquid crystal display device comprising:

a lower substrate having a first and a second common
voltage supply lines, pixel regions defined by a plurality
of gate lines and a plurality of data lines and said pixel
regions arranged in a matrix, and a plurality of common
lines electrically connected to the second common volt-
age supply line and substantially parallel to each of the
gate lines;

an upper substrate disposed to face the lower substrate and
having a common electrode electrically connected to the
first common voltage supplying line;

a plurality of dots that electrically connect the first com-
mon voltage supply line and the common electrode;

a common voltage generator that generates a first and a
second common voltage for independently supplying
the first and the second common voltage to the first and
the second common voltage supply lines;

a first gate TCP connected to a first side of the lower
substrate; and

a second gate TCP connected to a second side of the lower
substrate and electrically connected to the common volt-
age generator,

wherein the first common voltage supply line is electrically
isolated from and disconnected to the second common
voltage line,

wherein the first common voltage supply line is electrically
connected to the common electrode of the upper sub-
strate via the plurality of dots, and the second common
voltage supply line is electrically connected to the com-
mon line of the lower substrate and the plurality of dots,
and the second common voltage is supplied to the com-
mon line of the lower substrate through the second com-
mon voltage supply lines, and

wherein the first common voltage supplied to the common
electrode is at least greater than the second common
voltage supplied to the common lines in proportion to a
difference between a line resistance of the common line
of the lower substrate and a sheet resistance of the com-
mon electrode of the upper substrate.

11. The liquid crystal display device according to claim 10,
wherein the first and the second common voltage supply line
are arranged near an edge region of the lower substrate.

12. The liquid crystal display device according to claim 10,
wherein the dot is substantially between the first common
voltage supplying lines.

13. The liquid crystal display device according to claim 10,
wherein the dot is formed near the first common voltage
supply line.
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14. The liquid crystal display device according to claim 10,
wherein the first common voltage has a different value from
that of the second common voltage.

15. The liquid crystal display device according to claim 10,
wherein the first and the second common voltage are selected
according to the line resistance of the common line and the
sheet resistance of the common electrode.

16. The liquid crystal display device according to claim 10,
wherein the first common voltage supply line is formed near
an edge region of the lower substrate and the first gate TCP.

17. The liquid crystal display device according to claim 10,
wherein a driver TCP is embedded at each of the first and the
second gate TCP.

18. A liquid crystal display device comprising:

a lower substrate having a first and a second common
voltage supply lines, pixel regions defined by a plurality
of gate lines and a plurality of data lines and said pixel
regions arranged in a matrix, and a plurality of common
lines electrically connected to the second common volt-
age supply line and substantially parallel to each of the
gate lines;

an upper substrate disposed to face the lower substrate and
having a common electrode electrically connected to the
first common voltage supply line;

a plurality of dots that electrically connect the first com-
mon voltage supply line and the common electrode;

a common voltage generator that generates a first and a
second common voltage for independently supplying
the first and the second common voltage to the first and
the second common voltage supply lines;

a first and a second gate TCP connected to a first and a
second side of the lower substrate, respectively, which
face one another; and

a third gate TCP connected to a third side of the lower
substrate and electrically connected to the common volt-
age generator,

wherein the first common voltage supply line is electrically
isolated from and disconnected to the second common
voltage line,

wherein the first common voltage supply line is electrically
connected to the common electrode of the upper sub-
strate via the plurality of dots, and the second common
voltage supply line is electrically connected to the com-
mon line of the lower substrate,

wherein the first common voltage is supplied to the com-
mon electrode of the upper substrate through the first
common voltage supply line and the plurality of dots,
and the second common voltage is supplied to the com-
mon line of the lower substrate through the second com-
mon voltage supply lines, and

wherein the first common voltage supplied to the common
electrode is at least greater than the second common
voltage supplied to the common lines in proportion to a
difference between a line resistance of the common line
of the lower substrate and a sheet resistance of the com-
mon electrode of the upper substrate.

19. The liquid crystal display device according to claim 18,
wherein the first and the second common voltage supply line
are arranged near an edge region of the lower substrate.

20. The liquid crystal display device according to claim 18,
wherein the dot is substantially between the first common
voltage supplying lines.

21. The liquid crystal display device according to claim 18,
wherein the dot is formed near the first common voltage
supplying line.



US 8,416,164 B2

13

22. The liquid crystal display device according to claim 18,
wherein the first common voltage has a different value from
that of the second common voltage.

23. The liquid crystal display device according to claim 18,
wherein the first and the second common voltage are selected
according to the line resistance of the common line and the
sheet resistance of the common electrode.

24. The liquid crystal display device according to claim 18,
wherein the first common voltage supply line is formed near
an edge region of the lower substrate and the first and the
second gate TCP.

25. The liquid crystal display device according to claim 18,
wherein a driver TCP is embedded at each of the first to the
third gate TCP.

26. The liquid crystal display device according to claim 1,
wherein the first common voltage supply line is electrically
connected to a first and a third TCP lines, wherein the second
common voltage supply line is electrically connected to con-
tacted to a second and a fourth TCP lines, wherein the first and
second TCP lines are formed on a first data TCP of a left side
edge region of the lower substrate, wherein the third and
fourth TCP lines are formed on a second data TCP of a right
edge region of the lower substrate.

27. The liquid crystal display device according to claim 10,
wherein the first common voltage supply line is electrically
connected to a first and a third TCP lines, wherein the second
common voltage supply line is electrically connected to a
second and a fourth TCP lines, wherein the first and second
TCP lines are formed on a first data TCP of a left side edge
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region of the lower substrate, wherein the third and fourth
TCP lines are formed on a second data TCP of a right edge
region of the lower substrate.

28. The liquid crystal display device according to claim 18,
wherein the first common voltage supply line is electrically
connected to a first and a third TCP lines, wherein the second
common voltage supply line is electrically connected to a
second and a fourth TCP lines, wherein the first and second
TCP lines are formed on a first data TCP of a left side edge
region of the lower substrate, wherein the third and fourth
TCP lines are formed on a second data TCP of a right edge
region of the lower substrate.

29. The liquid crystal display device according to claim 1,
wherein the second common voltage supply line is formed
along an edge region of the lower substrate, and the first
common voltage supply line is formed to surround the second
common voltage supply line.

30. The liquid crystal display device according to claim 10,
wherein the second common voltage supply line is formed
along an edge region of the lower substrate, and the first
common voltage supply line is formed to surround the second
common voltage supply line.

31. The liquid crystal display device according to claim 18,
wherein the second common voltage supply line is formed
along an edge region of the lower substrate, and the first
common voltage supply line is formed to surround the second
common voltage supply line.
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