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7 ABSTRACT

Aliquid 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 electrically 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

(21) Appl. No.: 11/453,923 and having a common electrode electrically connected to the
first common voltage supplying line; a dot.for glectrically
(22) Filed: Jun. 16, 2006 cominon Sletrode: and 4 omman velage genertor for
generating a first and a second common voltage for inde-
(30) Foreign Application Priority Data pendently supplying the first and the second common volt-
age to the first and the second common voltage supplying
Dec. 29, 2005 (KR) e 2005-132909 line.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of Korean
Patent Application 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

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a liquid crystal
display device for providing reliable image quality.

[0004] 2. Discussion of the Related Art

[0005] 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 luminescent display (ELD). Some flat panel display
devices have already been utilized in various types of
equipment.

[0006] 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 computers and for televisions, for example.
[0007] Liquid crystal display devices display images by
affecting light transmissivity by controlling the arrangement
of liquid crystal molecules.

[0008] FIG.1is a schematic block diagram of a related art
liquid crystal display device.

[0009] As shown in FIG. 1, the related art liquid crystal
display device includes a liquid crystal panel 2 where a
predetermined image is displayed, a PCB 4 disposed at one
side of the liquid crystal panel 2, a plurality of data TCPs
10a to 10¢ 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 144 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.

[0010] 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.
[0011] 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 data
lines DL1 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
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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 GL.1 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 are arranged on the
upper substrate 3 and a common electrode is formed on the
R, G, B color filters.

[0012] The common voltage Vcom generated at the com-
mon voltage generator 8 is supplied to a first TCP line 17a
and a second TCP line 175. The first TCP line 174 is formed
on the first data TCP 10a in a patterned shape and the second
TCP line 1756 is formed on the third data TCP 10c¢ in a
patterned shape.

[0013] A first to a fifth common voltage supplying line 18a
to 18e 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 at an edge region of the lower substrate 1 for
transmitting a common voltage between the lower substrate
1 and the upper substrate 2.

[0014] The first TCP line 17a is commonly connected to
the first and the second common voltage supplying lines 18a
and 185, and the second TCP line 175 is commonly con-
nected to the third and the fourth common voltage supplying
lines 18¢ and 184.

[0015] The first, the third and the fifth common voltage
supplying lines 18a, 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 18d are electrically connected to the
common lines VL1 to VLn. Therefore, the second and the
fourth common voltage supplying lines 185 and 184 trans-
mit a common voltage to the common lines VL1 to VLn.
[0016] The common voltage Vcom generated at the com-
mon voltage 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 17a
and 17b. Accordingly, the common voltage Vcom is sup-
plied 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 common electrode of the
upper substrate 3 through a plurality of the Ag dots 22.
[0017] The common voltage Vcom supplied to the com-
mon electrode is a driving voltage that drives liquid crystal
injected between the upper substrate 3 and the lower sub-
strate 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.

[0018] Since the liquid crystal panel 2 is of twisted nem-
atic (TN) type and a storage on common structure, a
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plurality of common lines VL1 to VLn are arranged on the
lower substrate 1. As described above, the common voltage
Veom generated at the common voltage generator 8 is
supplied to a plurality of common lines VL1 to VLn.
[0019] The common voltage Vcom 1s 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.

[0020] 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 comparatively low resistance, and the common voltage
Veom is insufliciently 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

[0021] 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 disadvan-
tages of the related art.

[0022] An advantage of the present invention is to provide
a liquid crystal display device for providing a quality
reliable image by independently supplying different com-
mon voltages to a lower substrate and an upper substrate.
[0023] Additional features and advantages of the inven-
tion 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 advan-
tages 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.
[0024] 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 connects 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 supplying the first and the second
common voltage to the first and the second common voltage
supply line.

[0025] 1In another aspect of the present invention, there is
provided a liquid crystal display device compromising: a
lower substrate having a first and a second common voltage
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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 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 com-
mon 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; and a second TCP
connected to a second side of the lower substrate and
electrically connected to the common voltage generator.
[0026] Ina further aspect of the present invention, there is
provided 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
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 com-
mon 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.
[0027] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] 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,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0029] In the drawings:

[0030] FIG. 11is a schematic diagram of a related art liquid
crystal display device;

[0031] FIG. 2 is a schematic diagram of a liquid crystal
display device according to an embodiment of the present
invention; and

[0032] 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

[0033] Reference will now be made in detail to an embodi-
ment of the present invention, example of which is illus-
trated in the accompanying drawings. Wherever possible,
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the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

[0034] FIG. 2 is a schematic diagram of a liquid crystal
display device according to a first embodiment of the present
invention.

[0035] 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 GL1 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 predetermined image, a PCB 104 disposed at a one
side of the liquid crystal panel 102, a plurality of data TCPs
1104 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 TCPs 110a to 110¢, and a plurality of
gate driver ICs 116a and 1165 embedded in corresponding
gate TCPs 114a and 1145.

[0036] 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 1164 and 1165 and
a data control signal for controlling the data driver ICs 112«
to 112¢. The gate control signal is supplied to the gate driver
ICs 1164 and 1165 through a gate signal line (not shown).
The data control signal is supplied to the data driver ICs
112a to 112¢ through a data signal line (not shown). The
common voltage generator 8 generates a predetermined
level of common voltage.

[0037] 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 plurality 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 GL1 to GLn. The pixel electrode forms a
storage capacitor Cst by overlapping with a previous com-
mon 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.

[0038] A common voltage generated at the common volt-
age generator 108 may be supplied to a liquid crystal panel
102 through a first to a fourth TCP lines 1174 to 117d. The
first to the fourth TCP lines 117a to 1174 are formed near the
left data TCP, that is, the first data TCP 1104, and on the most
right data TCP 110¢, that is, the fourth data TCP 110¢ in a
patterned shape. In other words, the first TCP line 117a 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
117d are formed on the data TCP 110.

[0039] A first to a fifth common voltage supply line 118«
to 118e are arranged on the lower substrate 101 of the liquid
crystal panel 102. The first and the second common voltage
supply lines 1184 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
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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 DL1 to
DLm, and the fifth common voltage supply line 118e is
arranged substantially in parallel to the gate lines GL1 to
GLn. The first common voltage supply line 1184 is electri-
cally connected to the first TCP line 1174, and the second
common voltage supply line 1185 is electrically connected
to the second TCP line 117b. 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 connected to the fourth TCP line 117d. 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 118¢, respectively. The first
common voltage supply line 1184 is formed on the gate TCP
1144 and 114b 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 118d are electrically con-
nected to the common lines VL1 to VLn, Furthermore, a
plurality of Ag dots 1224 to 122¢ are substantially between
the common voltage supply lines 118a to 118¢, between the
first TCP line 117a and the first common 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 122a to 122¢ may be
formed on each of the common voltage supply lines 118a to
118¢. Therefore, the Ag dots 122a to 122¢ electrically
connect each of the common voltage supply lines 118a to
118¢ of the lower substrate 101 with a common electrode of
the upper substrate 103.

[0040] The common voltage generator 108 generates a
first common voltage Vcom1 and a second common voltage
Veom2 of different values. The first common voltage
Veoml is supplied to the first TCP line 1174 arranged on the
first data TCP 110a and to the third TCP line 117¢ arranged
on the third data TCP 110¢. The second common voltage
Veom?2 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 110¢. 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 118a 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 Veom?2 is supplied to the common lines VL1 to VLn
through the second and the fourth common voltage supply
lines 11856 and 1184. 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 Vcoml supplied 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 com-
mon voltage Vcoml 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.
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[0041] Therefore, the first common voltage Vcoml is
supplied to the common electrode of the upper substrate 103,
and the second common voltage Veom?2 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 overcome by supplying the first common
voltage Veom1 and the second common voltage Vecom?2 of
different values to the common electrode of the upper
substrate 103 and the common lines VL1 to VLn of the
lower substrate 101.

[0042] That is, the first common voltage Vcoml supplied
to the common electrode of the upper substrate 103 may be
set to be at least greater than the second common voltage
Veom?2 supplied to the common lines VL1 to VLn of the
lower substrate 101. Herein, the voltage level of the first
common voltage Vcom1 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 common voltage Vcom1 may be set
to be comparatively greater that the second common voltage
Veom?2 in proportional to the resistance difference between
the line resistance and the sheet resistance.

[0043] In an exemplary embodiment, the first and the
second common voltage Vecoml and Vcom2 which have
different 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. Therefore, the liquid crystal display device
according to an embodiment prevents image quality from
being degraded by stably and sufficiently supplying a volt-
age to the common electrode of the upper substrate 103.
[0044] Inanembodiment, 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 114 and 1146 which are
disposed near one side of the liquid crystal panel 102.
[0045] However, the present invention is not limited
thereby. The present invention may be applied to a structure
for driving the gate lines GL 1 to GLn of a liquid crystal
panel 102 from both sides of the liquid crystal panel 102.
Such a structure will be described hereinafter.

[0046] FIG. 3 is a schematic diagram of a liquid crystal
display device according to an embodiment of the present
invention.

[0047] As shown in FIG. 3, the liquid crystal display
device according to an embodiment basically has a similar
configuration when compared to that of the other embodi-
ment. The liquid crystal display device according to an
embodiment comprises a first and a second gate TCP 3144
and 3145 arranged near a left side of a lower substrate 301
and a third and a fourth TCP 314c¢ and 3144 arranged near
aright side of the lower substrate 301. A first to a fourth gate
driver IC 3164 to 316d are embedded into the first to the
fourth gate TCP 314a to 3144, respectively.

[0048] The liquid crystal display device according to an
embodiment includes a PCB 304, a plurality of gate TCPs
314a to 3144, a plurality of data TCPs 310a to 310e and a
liquid crystal panel 302.
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[0049] 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).

[0050] 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 312a to 312e are embedded in the
data TCPs 310a to 310e. A first to a fourth TCP line 317a to
317d are arranged near some of the data TCPs, the first to the
fifth data TCPs 3104 to 310e. That is, the first and the second
TCP line 317a and 3175 are arranged near the first data TCP
310a, and the third and the fourth TCP line 317¢ and 3174
are arranged near the fifth data TCP 310e. The data driver
ICs 3124 to 312¢ 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.
[0051] The gate TCPs 314a to 314d 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 3144 and 314b 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 3164 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 generated from the timing controller 306
of the PCB 304. As described above, the first to the fourth
gate driver ICs 3164 to 3164 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.
[0052] The liquid crystal panel 302 further comprises a
lower substrate 301, an upper substrate 303 and liquid
crystal interposed between the lower substrate 301 and the
upper substrate 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 maintains a data voltage supplied to the pixel
electrode for one frame. A first to a fifth common voltage
supply lines 318a to 318¢ are arranged approximately along
an edge region of the lower substrate 301. The first and the
second common voltage supply lines 318a and 318b 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.

[0053] Red. Green, and Blue (R, G, B) color filters and a
common electrode may be formed on the upper substrate
303. Ag dots 3224 and 322b 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 3225
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electrically connect the common voltage supply lines 318«
10 318e 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. Furthermore, the location of the Ag dots may vary
as needed.

[0054] 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 volt-
age supplied 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.

[0055] As described above, different common voltages are
independently supplied to the common lines VL1 to VLn of
the lower substrate 301 and the commeon electrode of the
upper substrate 303 in order to compensate for sheet resis-
tance 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 degradation is prevented according to an embodi-
ment of the present invention.

[0056] The common voltage generator 308 generates a
first and a second common voltage Vcoml and Vcom?2
which have different voltage values. The first common
voltage Vecoml is supplied to the first TCP line 317«
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
317h arranged near the first data TCP 310a and to a fourth
TCP line 317d arranged near the fifth data TCP 310e.
Therefore, the first common voltage Vcom1 supplied to the
first and the third TCP line 317a and 317¢ is supplied to the
common electrode of the upper substrate 303 through the
first and the third common voltage supply line 318a and
318¢ and the Ag dots 322a and 322h. The first common
voltage Veom1 may be supplied to the fifth common voltage
supply line 318e. The first common voltage supply line 318«
1s formed not only near a left side edge region of the lower
substrate 301 but also near the first and the second gate TCP
114a and 1144. The third common voltage supply line 318¢
is formed near the third and the fourth gate TCP 314¢ and
3144 as well as near the right side edge region of the lower
substrate 301. The second common voltage Vcom?2 is sup-
plied 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 Vecom2 supplied to
the common lines VL1 to VLn of the lower substrate 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 Vcoml 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 com-
mon lines VL1 to VLn and the pixel electrode by the second
common voltage Vcom2.
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[0057] As described above, the first common voltage
Veoml is supplied to the common electrode of the upper
substrate 303 and the second common voltage Vecom2 is
supplied to the common lines VL1 to VLn of the lower
substrate 301, independently. The first and the second com-
mon voltage Vcoml and Vcom2 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. Therefore, one of the shortcomings
of the related art LCD, unstable and insufficient supply of a
common voltage to a common electrode of an upper sub-
strate, caused by a difference between a line resistance of a
common line of a lower substrate and a sheet resistance of
a common electrode of an upper substrate, may be solved
according to an embodiment of the present invention.

[0058] That is, the first common voltage Vcoml1 supplied
to the common electrode of the upper substrate 303 may be
set to be at least greater than the second common voltage
Veom?2 supplied to the common lines VL1 to VLn of the
lower substrate 301. Herein, the voltage level of the first
common voltage Vcoml 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 common voltage Vcom1 may be set
to be comparatively greater that the second common voltage
Veom?2 in proportion to the resistance difference between
the common lines’ line resistance and the common electrode
sheet resistance.

[0059] Inthe liquid crystal display device according to an
embodiment, the first and the second common voltages
Veoml and Vecom2 having different values are indepen-
dently supplied to the common lines VL1 to VLn of the
lower substrate 301 and to the common electrode of the
upper substrate 303. Therefore, image quality degradation is
prevented by stably and sufficiently supplying the common
voltage to the common electrode of the upper substrate 303.

[0060] Inanembodiment 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.

[0061] As described above, the common voltage Veom is
stably and sufficiently supplied to the upper substrate and the
lower 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
invention. Therefore, an image quality thereof is improved.

[0062] The disclosed technique of independently supply-
ing 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 variations and modifications are also possible.

[0063] 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 inven-
tion covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.



US 2007/0152943 Al

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 plural-
ity 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 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 dot that electrically connects 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 supplying
the first and the second common voltage to the first and
the second common voltage supply line.

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
supplied to the pixel electrode.

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 first common voltage is supplied to the common
electrode of the upper substrate through the first common
voltage supply line of the lower substrate and the dot.

7. The liquid crystal display device according to claim 1,
wherein the second common voltage is supplied to the
common line through the second common voltage supply
line of the lower substrate.

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

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

10. 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.

11. The liquid crystal display device according to claim 1,
wherein the first common voltage is at least smaller than the
second common voltage.

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

13. A liquid crystal display device comprising:

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 connected to the second common
voltage supply line and substantially parallel to each of
the gate lines;
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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 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;
and

a second TCP connected to a second side of the lower
substrate and electrically connected to the common
voltage generator.

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

15. The liquid crystal display device according to claim
13, wherein the first common voltage is supplied to the
common electrode of the upper substrate through the first
common voltage supply line of the lower substrate and the
dot.

16. The liquid crystal display device according to claim
13, wherein the second common voltage is supplied to the
common line through the second common voltage supply
line of the lower substrate.

17. The liquid crystal display device according to claim
13, wherein the dot is substantially between the first com-
mon voltage supplying lines.

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

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

20. The liquid crystal display device according to claim
13, wherein the first common voltage is at least smaller than
the second common voltage.

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

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

23. The liquid crystal display device according to claim
13, wherein a driver TCP 1s embedded at each of the first and
the second TCP.

24. A liquid crystal display device comprising:

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 connected to the second common
voltage 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 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
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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 gen-
erator.

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

26. The liquid crystal display device according to claim
24, wherein the first common voltage is supplied to the
common electrode of the upper substrate through the first
common voltage supply line of the lower substrate and the
dot.

27. The liquid crystal display device according to claim
24, wherein the second common voltage is supplied to the
common line through the second common voltage supply
line of the lower substrate.

28. The liquid crystal display device according to claim
24, wherein the dot is substantially between the first com-
mon voltage supplying lines.
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29. The liquid crystal display device according to claim
24, wherein the dot is formed near the first common voltage
supplying line.

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

31. The liquid crystal display device according to claim
24, wherein the first common voltage is at least smaller than
the second common voltage.

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

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

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



patsnap

TREMOF) BRIETREE
[F(RE)E US20070152943A1 K (aH)A 2007-07-05
BRiES US11/453923 % A 2006-06-16

FRIFB(ERROAGE) HEHHXE
ZH\WON
CHO SUNG HYUN

BiE (R AGF) HHER
Z=HWON
CHO SUNG HYUN

LETRB(EANRAGR) BEXE
ZH\WON
CHO SUNG HYUN

(PRI KB A HWANG KWANG HEE
LEE CHAN WON
CHO SUNG HYUN

REAA HWANG, KWANG HEE
LEE, CHAN WON
CHO, SUNG HYUN

IPCHERS G09G3/36
CPCHES GO02F1/13306 G02F1/1362 G09G2320/0223 G09G3/3655 G09G2300/0426 GO2F1/136213
£ A 1020050132909 2005-12-29 KR
L {23 FF 32 US8416164
S\EREERR Espacenet  USPTO
FEGR) 1?6 117@;@ 11\7d 11'70
RE-RBSETEE, RRETEESE  TER, E5FE-—ANE= [T o [eonz T 104
NHBEHRNLE | BERX S RMHRE NS RBIBRIRE 3 LUERE T - 7 ZDV/ "
RPF), URSRAHEBERE - ARBERNEHRERSERM o ) o b D
WA LR, RENENTES  FAASE-AfeEMggs 0 |G e
EBENARSMAT BERE - WASERTEANLSAY ARG A Ei w2
ERESR ATFEE—NE-AREE  ATRIHFE-—NE=L e | ILFEEH 02
sBERMAE - TE - ARBERAL, i -
118%—-
- FT—118d

r1118¢

J
e 122b


https://share-analytics.zhihuiya.com/view/94da07ff-6e7a-4e1c-95b1-481392c2bc06
https://worldwide.espacenet.com/patent/search/family/036775641/publication/US2007152943A1?q=US2007152943A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220070152943%22.PGNR.&OS=DN/20070152943&RS=DN/20070152943

