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(57) ABSTRACT

Aliquid crystal display device and a driving method thereof
for preventing a brightness difference between horizontal
line blocks are disclosed. In the liquid crystal display device,
a liquid crystal display panel has a liquid crystal cell matrix.
A power supply generates a common voltage. Common lines
directly on a substrate of the liquid crystal display panel are
connected to a common electrode of the liquid crystal cell.
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common lines and the large resistance directly between the
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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. P2003-100655 filed in Korea on Dec.
30, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] This invention relates to a liquid crystal display,
and more particularly to a liquid crystal display device and
adriving method thereof that prevents gravity degradation to
thereby improve picture quality.

[0004]

[0005] Generally, a liquid crystal display (LCD) controls
the light transmittance of a liquid crystal using an electric
field to display a picture. The LCD includes a liquid crystal
display panel having liquid crystal cells arranged in a matrix,
and a driving circuit for driving the liquid crystal display
panel.

1. Field of the Invention

2. Description of the Related Art

[0006] In the liquid crystal display panel, gate lines and
data lines are arranged such that the gate lines and the data
lines cross each other. The liquid crystal cell is positioned at
each area where the gate lines cross the data lines. The liquid
crystal display panel is provided with a pixel electrode and
a common electrode for applying an electric field to each of
the liquid crystal cells. Each pixel electrode is connected, via
source and drain electrodes of a thin film transistor as a
switching device, to any one of the data lines. The gate
electrode of the thin film transistor is connected to any one
of the gate lines thereby allowing the application of a pixel
voltage signal to the pixel electrodes for each line.

[0007] The driving circuit includes a gate driver for driv-
ing the gate lines, a data driver for driving the data lines, a
timing controller for controlling the gate driver and the data
driver, and a power supply for supplying various driving
voltages used in the LCD. The timing controller controls a
driving timing of the gate driver and the data driver and
applies a pixel data signal to the data driver. The power
supply generates driving voltages such as a common voltage
VCOM, a gate high voltage VGH and a gate low voltage
VGL, etc. The gate driver sequentially applies a scanning
signal to the gate lines to sequentially drive the liquid crystal
cells on the liquid crystal display panel line by line. The data
driver applies a data voltage signal to each of the data lines
when the scanning signal is applied to one of the gate lines.
Accordingly, the LCD controls the light transmittance by an
electric field applied between the pixel electrode and the
common electrode in response to the pixel voltage signal for
each liquid crystal cell, thereby displaying a picture.

[0008] The data driver and the gate driver directly con-
nected to the liquid crystal display panel integrate into a
plurality of integrated circuits (IC’s). Each of the integrated
data drive IC’s and gate drive IC’s mount in a tape carrier
package (TCP) and connect to the liquid crystal display
panel by a tape automated bonding (TAB) system. In addi-
tion, the integrated data drive IC’s and gate drive IC’s may
mount onto the liquid crystal display panel using a chip on
glass (COG) system.

[0009] Herein, the drive IC’s connected, via the TCPE, to
the liquid crystal display panel by the TAB system receives
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control signals and driving voltages input from the exterior
over signal lines provided on a printed circuit board (PCB)
connected to the TCP. In addition, the data drive IC’s are
connected, in series via signal lines provided on the data
PCB, to each other, and commonly receive control signals
and a pixel data signal from the timing control signal and
driving voltages from the power supply. The gate drive IC’s
are connected, in series via signal lines provided on the gate
PCB, and commonly receive control signals from the timing
controller and driving voltages from the power supply.

[0010] The drive IC’s mounted onto the liquid crystal
display panel by the COG system are connected to each
other by a line on glass (LOG) system in which signal lines
are mounted on the liquid crystal display panel (i.c., a lower
glass substrate) and receive control signals and driving
voltages from the timing controller and the power supply.

[0011] Commonly, when the drive IC’s are connected to
the liquid crystal display panel by the TAB system, a LOG
system is adopted to eliminate the PCB, thereby permitting
the manufacturing of thin liquid crystal displays. Particu-
larly, the gate drive IC’s require relatively small signal lines.
The small signal lines are provided on the liquid crystal
display panel by the LOG system and thereby eliminate the
gate PCB. Thus, the gate drive IC’s of a TAB system are
connected, in series, to each other over signal lines mounted
on the lower glass substrate of the liquid crystal display
panel. The gate drive IC’s commonly receive control signals
and driving voltage signals, which are hereinafter referred to
as “gate driving signals”.

[0012] For instance, as shown in FIG. 1, a liquid crystal
display omitting a gate PCB by utilizing LOG-type signal
lines includes a liquid crystal display panel 1 and a plurality
of data TCP’s 8 connected between the liquid crystal display
panel 1 and a data PCB 12. The liquid crystal display also
includes a plurality of gate TCP’s connected to other side of
the liquid crystal display panel 1, data drive IC’s 10 mounted
in the data TCP’s 8, and gate drive IC’s 16 mounted in the
gate TCP’s 14.

[0013] The liquid crystal display panel 1 includes a lower
substrate 2 provided with various signal lines and a thin film
transistor array, an upper substrate 4 provided with a color
filter array, and a liquid crystal injected between the lower
substrate 2 and the upper substrate 4. The liquid crystal
display panel 1 has a picture display area 21 consisting of
liquid crystal cells provided at intersections between gate
lines 20 and data lines 18 in order to display a picture. At the
outer area of the lower substrate 2 located at the outer side
of the picture display area 21, data pads extending from the
data lines 18 and gate pads extending from the gate lines 20
are positioned. Further, a LOG-type signal line group 26 for
transferring gate driving signals applied to the gate drive IC
16 is positioned at the outer area of the lower substrate 2.

[0014] The data TCP 8 is mounted with the data drive IC
10, and is provided with input pads 24 and output pads 25
electrically connected to the data drive IC 10. The input pads
24 of the data TCP 8 are electrically connected to the output
pads of the data PCB 12 while the output pads 25 are
electrically connected to the data pads on the lower substrate
2. Particularly, the first data TCP 8 is further provided with
a gate driving signal transmission line group 22 electrically
connected to the LOG-type signal line group 26 on the lower
substrate 2. The gate driving signal transmission line group
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22 applies gate driving signals from the timing controller
and the power supply, via the data PCB 12, to the LOG-type
signal line group 26.

[0015] The data drive IC’s 10 convert digital pixel data
signals into analog pixel voltage signals and applies the
analog voltage signals to the data lines 18 on the liquid
crystal display panel.

[0016] Similarly, a gate drive IC 16 is mounted on the gate
TCP 14, and is provided with a gate driving signal trans-
mission line group 28 electrically connected to the gate drive
IC 16 and output pads 30. The gate driving signal transmis-
sion line group 28 is electrically connected to the LOG-type
signal line group 26 on the lower substrate 2 while the output
pads 30 are electrically connected to the gate pads on the
lower substrate 2.

[0017] Each gate drive IC 16 sequentially applies a scan-
ning signal such as a gate high voltage signal VGH during
an interval to a gate line 20 in response to input control
signals. Further, the gate drive IC 16 applies a gate low
voltage signal Vgl to the gate line 20 in an interval other than
the interval supplied where the gate high voltage signal
VGH is supplied.

[0018] The LOG-type signal line group 26 usually
includes signal lines that supply driving voltage signals from
the power supply, such as a gate high voltage signal VGH
and a gate low voltage signal VGL. The LOG-type signal
line group 26 also includes a common voltage signal
VCOM, a ground voltage signal GND and a supply voltage
signal VCC. Furthermore, the LOG-type signal line group
26 has gate control signals from the timing controller, such
as a gate start pulse GSP, a gate shift clock signal GSC and
a gate enable signal GOE. The LOG-type signal line group
26 further includes a common line LVCOM for supplying a
common voltage VCOM.

[0019] ALOG-type common line LVCOM is arranged, in
parallel, in a fine pattern in a very confined narrow space like
a pad portion positioned at an outer area of a picture display
part 21. The LOG-type common line LVCOM is formed
from a gate metal layer similar to the gate lines 20. A metal
such as AINd having a relatively large resistivity of 0.046 is
usually used as the gate metal. As the LOG-type signal
common line LVCOM is formed in a fine pattern within a
confined area and is made from a gate metal having a
relatively large resistivity value, the LOG-type signal com-
mon line LVCOM has a greater resistance than the signal
lines formed from a copper film at an existent gate PCB.
Because a resistance value of the LOG-type common line
LVCOM is in proportion to a line length, a line resistance
value increases as the LOG-type common line TVCOM
extends away from the data PCB 12, thereby attenuating a
gate driving signal. As a result, the common voltage VCOM
transferred over the LOG-type common line LVCOM is
distorted due to its line voltage value, thereby causing
picture quality deterioration of a picture displayed on the
picture display part 21.

[0020] This will be described in detail with reference to
FIG. 2 below.
[0021] Referring to FIG. 2, a LOG-type common line

LVCOM of a related art LCD is included in the LOG-type
signal line group 26. The LOG-type common line LVCOM
comprises a first LOG-type common line 50 provided at one
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edge of the liquid crystal display panel, and a second
LOG-type common line 51 provided which intervenes with
the first LOG-type common line 50 at the picture display
area 21. The first LOG-type common line 50 consists of third
to sixth LOG-type common lines 50 to 50d connected
between a first data TCP 8 and the respective first to fourth
gate TCP’s 14A to 14D. When a liquid crystal in an in-plane
switch (IPS) mode is driven with a horizontal electric field,
the LOG-type common line LVCOM further includes a
dummy common line 53 connected to the third to sixth
LOG-type common lines 50a to 50d and to a common
electrode (not shown) provided at the pixel area. On the
other hand, when a liquid crystal in a twisted nematic (TN)
mode is driven with a vertical electric field, the LOG-type
common line LVCOM is connected to the common electrode
provided at the upper substrate by a silver dot (not shown).

[0022] The third to sixth LOG-type common lines 50a to
50d have line voltage values a, b, ¢ and d proportional to
their line lengths. In addition, the third to sixth LOG-type
common lines 50a to 50d are connected, via the first to
fourth gate TCP’s 14A to 14D, to each other in series.

[0023] In other words, the gate drive IC 16 mounted in the
first gate TCP 14A is supplied with a first common voltage
VCOM1 voltage-dropped in proportion to the first line
resistance value a of the third LOG-type common line 50q.
The first common voltage VCOML is applied, via the first
gate drive [C 16, to common electrodes at a first horizontal
line block A.

[0024] The gate drive IC 16 mounted in the second gate
TCP 14B is supplied with a second common voltage
VCOM?2 voltage-dropped in proportion to the second line
resistance value a+b of the third LOG-type common line 50a
and the fourth LOG-type common line 50b connected to
each other in series. The second common voltage VCOM2
is applied, via the second gate drive IC 16, to common
electrodes at a second horizontal line block B.

[0025] The gate drive IC 16 mounted in the third gate TCP
14C is supplied with a third common voltage VCOM3
voltage-dropped in proportion to the third line resistance
value a+b+c of the third to fifth LOG-type common line 50z
to 50c¢ connected to each other in series; The third common
voltage VCOMS3 is applied, via the third gate drive IC 16, to
common electrodes at a third horizontal line block C.

[0026] The gate drive IC 16 mounted in the fourth gate
TCP 14D is supplied with a fourth common voltage VCOM4
voltage-dropped in proportion to the fourth line resistance
value a+b+c+d of the third to sixth LOG-type common line
50a to 50d connected to each other in series. The fourth
common voltage VCOM4 is applied, via the fourth gate
drive IC 16, to common ¢lectrodes at a fourth horizontal line
block D. Particularly, as it goes from the first gate driving IC
16 toward the fourth gate driving IC 16, line resistance
values a, b, ¢ and d of the first and second LOG-type
common lines 51 and 52 are added to each other, thereby
resulting in the first to fourth common voltages VCOMI1 to
VCOM4 applied to the horizontal line blocks A to D having
a relationship of VCOM1>VCOM2>VCOM3>VCOM4.

[0027] As the common voltages VCOM1 to VCOM4
supplied to the common electrodes are differentiated for
each gate drive IC 16 in that manner, a brightness difference
is generated among the horizontal line blocks A to D
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connected to different gate drive IC’s 16. The brightness
difference among the horizontal line blocks A to D results in
horizontal brightness bands that cause a deterioration of
picture quality.

SUMMARY OF THE INVENTION

[0028] Accordingly, it is an object of the present invention
to provide a liquid crystal display device and a driving
method thereof that is adaptive for preventing a brightness
difference between horizontal line blocks.

[0029] In order to achieve these and other objects of the
invention, a liquid crystal display device according to one
embodiment of the present invention includes: a liquid
crystal display panel having a liquid crystal cell matrix; a
power supply generating a common voltage; common lines
directly on a substrate of the liquid crystal display panel and
connected to a common electrode of the liquid crystal cell;
and a common voltage compensator for compensating for
the common voltage using a large resistance with a value
greater than a combination of resistances of the common
lines and the large resistance directly between the power
supply and the common lines.

[0030] Aliquid crystal display device according to another
embodiment of the present invention includes: a liquid
crystal display panel having a plurality of data lines and a
plurality of gate lines crossing each other and having liquid
crystal cells arranged in a matrix; a data driving circuit group
at a first side of the liquid crystal display panel and having
a plurality of data integrated circuits; a first gate driving
circuit group at a second side of the liquid crystal display
panel and having a plurality of gate integrated circuits; a
second gate driving circuit group at a third side of the liquid
crystal display panel and having a plurality of gate inte-
grated circuit; a power supply generating a common voltage;
common lines directly on a substrate of the liquid crystal
display panel; and a common voltage compensator compen-
sating for the common voltage using a large resistance with
a resistance value greater than a combination of resistances
of the common lines and the large resistance directly
between the power supply and the common lines.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0032] FIG. 1 is a schematic plan view illustrating a
configuration of a conventional line on glass (LOG) type
liquid crystal display device;

[0033] FIG.?2 is a view for explaining a division phenom-
enon between horizontal line blocks caused by a line resis-
tance of the LOG-type common line shown in FIG. 1; and

[0034] FIG. 3 is a schematic plan view illustrating a
partial configuration of a LOG-type liquid crystal display
device according to a first embodiment of the present
invention;

[0035] FIG. 4 depicts a silver dot for making a connection
between a common line of a TN-mode liquid crystal display
device and a common electrode of the upper substrate
thereof;
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[0036] FIG. 5 is a schematic plan view illustrating a
partial configuration of a LOG-type liquid crystal display
device according to a second embodiment of the present
invention; and

[0037] FIG. 6 is a schematic plan view illustrating a
partial configuration of a LOG-type liquid crystal display
device according to a third embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0038] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawing.

[0039] Hereinafter, the preferred embodiments of the
present invention will be described in detail with reference
to FIGS. 3 to 6.

[0040] FIG. 3 illustrates a liquid crystal display device
according to a first embodiment of the present invention.

[0041] The liquid crystal display device according to the
first embodiment of the present invention includes a liquid
crystal display panel 34, a plurality of data TCP’s 40
connected between the liquid crystal display panel 34 and a
data PCB 44, a plurality of gate TCP’s 46A to 46D con-
nected to an adjacent side of the liquid crystal display panel
34, data drive IC’s 42 mounted on the data TCP’s 40, gate
drive IC’s 48A to 48D mounted in the gate TCP’s 46A to
46D, a power supply 50 for generating driving voltages
supplied to the gate drive IC’s 48 and the data drive IC’s 42,
and a timing controller (not shown) controlling the gate
drive IC’s 48 and the data drive IC’s 42.

[0042] The liquid crystal display panel 34 includes a lower
substrate 36 provided with various signal lines and a thin
film transistor array, an upper substrate 38 provided with a
color filter array, and a liquid crystal injected between the
lower substrate 36 and the upper substrate 38. Such a liquid
crystal display panel 34 displays a picture on a picture
display area 121 using liquid crystal cells provided at
intersections between gate lines (not shown) and data lines
(not shown). At the outer area of the lower substrate 36
located at the outer side of the picture display area 121, data
pads extending from the data lines and gate pads extending
from the gate lines 56 are positioned. Further, a LOG-type
signal line group (not shown) for transferring gate driving
signals applied to gate drive IC’s 48A to 48D is positioned
at the outer area of the lower substrate 36.

[0043] The data TCP 40 is mounted with the data drive IC
42, and is connected, via input and output pads connected to
the data drive IC 42, to output pads of the data PCB 44 and
data pads of the lower substrate 36. Particularly, the first data
TCP 40 further includes a gate driving signal transmission
line group (not shown) connected to the LOG-type signal
line group on the lower substrate 36. The gate driving signal
transmission line group applies gate driving signals from the
power supply 50 and the timing controller, via the data PCB
44, to the LOG-type signal line group.

[0044] The power supply 50 generates driving voltages,
such as a common voltage VCOM, a gate high voltage VGH
and a gate low voltage VGL, required for the liquid crystal
display device using an input power source.
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[0045] The data drive IC’s 42 convert digital pixel data
signals into analog pixel voltage signals to apply them to the
data lines on the liquid crystal display panel 34.

[0046] Similarly, gate drive IC’s 48A to 48D are mounted
on the gate TCP’s 46A to 46D and are connected, via output
pads connected to the gate drive IC’s 48A to 48D, to the gate
pads of the lower substrate 36.

[0047] Each gate drive IC 48A to 48D sequentially applies
a scanning signal, that is, a gate high voltage signal VGH to
a gate line 56 in response to input control signals. Further,
each gate drive IC 48A to 48D applies a gate low voltage
signal Vgl to the gate line 56 in the interval other than when
the gate high voltage signal VGH is applied.

[0048] The LOG-type signal line group usually consists of
LOG-type signal lines for supplying driving voltage signals
from the power supply 50, such as a gate high voltage signal
VGH, a gate low voltage signal VGL, a common voltage
signal VCOM, a ground voltage signal GND and a supply
voltage signal VCC, and LOG-type control lines for sup-
plying gate control signals from the timing controller, such
as a gate start pulse GSP, a gate shift clock signal GSC and
a gate enable signal GOE. Such a LOG-type signal line
group ia formed from a gate metal similar to the gate lines.

[0049] The LOG-type signal line group further includes a
common line for supplying a common voltage VCOM.

[0050] The LOG-type common line consists of a first
LOG-type common line 150 included in the LOG-type
signal line group, and a second LOG-type common line 151
arranged in parallel to the first LOG-type common line 150
having the picture display arca 121 therebetween.

[0051] Herein, when a liquid crystal in an in plane switch
(IPS) mode is driven with a horizontal electric field, the
LOG-type common line further includes a dummy common
line 153 connected to the third to sixth LOG-type common
lines 150a to 1504 and to a common electrode (not shown)
provided at the pixel area. On the other hand, when a liquid
crystal in a twisted nematic (TN) mode is driven with a
vertical electric field, the LOG-type common line LVCOM
is connected to the common electrode provided at the upper
substrate by silver dots 28a to 284 as shown in FIG. 4.

[0052] TInput terminals of the first and second LOG-type
common lines 150 and 151 are provided with attenuating
resistors Rb and Rc having a relatively large resistance
value. The attenuating resistors Rb and Rc are identical to
line resistance a, b, ¢ and d of the first and second common
lines 150 and 151, so that it becomes possible to prevent a
voltage difference of the common electrode for each gate
drive IC 48 caused by the line resistances.

[0053] The first and second attenuating resistors Rb and
Rc are connected in series to the gate driving signal output
terminal of the power supply 50. Further, a dummy resistor
Ra for controlling a difference of common voltages applied
to the first and second common lines 150 and 151 may be
provided between the first attenuating resistor Rb and the
power supply.

[0054] The attenuating resistors Rb and Re are connected
in series to the line resistances a, b, ¢ and d of the third to
sixth LOG-type common lines 150a to 150d provided
between the gate TCP’s 46A, 46B, 46C and 46D, and has the
same resistance as the total sum a+b+c+d of the line resis-

Jul. 21, 2005

tances a, b, ¢ and d of the LOG-type common lines as
indicated in the following equation:

Ra, Re=a+btc+d @

[0055] Such attenuating resistors Ra and Rb limit the
current of a common voltage signal to thereby limit the
current applied to the third to sixth LOG-type common lines
150z o 1504 connected in series to the attenuating resistors
Rb and Re and reduce a resistance deviation between the
lines.

[0056] Reducing the current reduces the affect of the line
resistances a, b, ¢ and d of the LOG-type common lines on
the voltage supplied to each gate drive IC. Thus, the gate
drive IC’s 48A, 48B, 48C and 48D are supplied with voltage
signals having substantially the same level.

[0057] As mentioned above, in the LCD according to the
first embodiment of the present invention, line resistances of
the first and second common lines 150 and 151 are reduced
by the attenuating resistors Rb and Re provided at each input
terminal of the first and second common lines 150 and 151,
so that resistances loaded onto the input terminals of the gate
drive 1C’s 48A, 48B, 48C and 48D become substantially
equal to each other. Thus, as the substantially same common
voltage signal is applied to the common electrodes to
thereby prevent a brightness difference between horizontal
line blocks A, B, C and D.

[0058] FIG. 5 shows a liquid crystal display device
according to a second embodiment of the present invention.

[0059] Because the liquid crystal display device shown in
FIG. 5 has the same clements as the liquid crystal display
device shown in FIG. 3 except that a gate drive circuit group
including a plurality of gate TCP’s mounted with gate drive
IC’s is provided at both the left and right sides of a liquid
crystal display panel (hereinafter referred to as “double gate
liquid crystal display device), a detailed explanation as to the
elements identical to the first embodiment will be omitted.

[0060] In the double gate liquid crystal display device
shown in FIG. 5, gate lines of the liquid crystal display
panel are divided into the left and right sides, and a data
driving circuit converts the digital data into analog gamma
voltages and applies them to all the data lines and pixels in
synchronization with a scanning pulse.

[0061] A first gate drive circuit group 172 at the left side
sequentially applies a scanning pulse to the gate lines
included in the left-half area of the liquid crystal display
panel, whereas a second gate drive circuit group 174 at the
right side sequentially applies a scanning pulse to the gate
lines included in the right-half area of the liquid crystal
display panel in synchronization with the first gate drive
circuit group 172.

[0062] A LOG-type signal line group of the double gate
liquid crystal display device includes a common line
LVCOM for supplying a common voltage VCOM.

[0063] The LOG-type common line consists of a first
LOG-type common line 150 included in the left LOG-type
signal line group of the liquid crystal display panel, and a
second LOG-type common line 151 arranged in parallel to
the first LOG-type common line 150 with a picture display
area 121 therebetween and included in the right LOG-type
signal line group of the liquid crystal display panel.
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[0064] Input terminals of the first and second LOG-type
common lines 150 and 151 have attenuating resistors Rb and
Rc with a relatively large resistance value. The attenuating
resistors Rb and Re reduce the affect of the line resistances
a, b, c and d of the first and second LOG-type common lines
150 and 151 to prevent a voltage difference along the
common electrode for each gate drive IC 48 caused by the
line resistances.

[0065] The first and second attenuating resistors Rb and
Rc are connected, in series, to the common voltage signal
output terminal of the power supply and are built therein.
Further, a dummy resistor Ra for controlling a difference of
common voltages applied to the first and second common
lines 150 and 151 may be provided between the first
attenuating resistor Rb and the power supply.

[0066] The attenuating resistors Rb and Rc are connected,
in series, to the line resistances a, b, ¢ and d of the third to
sixth LOG-type common lines 150a to 150d provided
between the gate TCP’s 46A,46B, 46C and 46D, and has the
same resistance as the total sum a+b+c+d of the line resis-
tances a, b, ¢ and d of the LOG-type common lines.

[0067] Such attenuating resistors Rb and Re reduce the
affect of the line resistances a, b, ¢ and d of the LOG-type
common lines on the voltage supplied to each gate drive IC.
Thus, the gate drive IC’s 48A, 48B, 48C and 48D are
supplied with voltage signals having substantially the same
level.

[0068] As mentioned above, in the LCD according to the
second embodiment of the present invention, the first and
second gate drive circuit groups 172 and 174 are provided at
the left and right sides of the liquid crystal display panel, and
line resistances of the first and second common lines 150 and
151 are reduced by the attenuating resistors Rb and Rc
provided at each input terminal of the first and second
common lines 150 and 151, so that resistances loaded onto
the input terminals of the gate drive IC’s 48 A, 48B, 48C and
48D become substantially equal to each other. Thus, as the
substantially same common voltage signal is applied to the
common electrodes to thereby prevent a brightness differ-
ence between horizontal line blocks A, B, C and D.

[0069] FIG. 6 shows a liquid crystal display device
according to a third embodiment of the present invention.

[0070] Because the liquid crystal display device shown in
FIG. 6 has the same clements as the liquid crystal display
device shown in FIG. 3 except that a gate drive circuit group
including a plurality of gate TCP’s mounted with gate drive
IC’s is provided at both the left and right sides of a liquid
crystal display panel and the data PCB is positioned at both
the upper and lower portion of a liquid crystal pattern
(hereinafter referred to as “double-gate and double-source
liquid crystal display device), a detailed explanation as to the
elements identical to the first embodiment will be omitted.

[0071] In the double-gate and double-source liquid crystal
display device shown in FIG. 6, gate lines of the liquid
crystal display panel are divided into the left and right sides
while data lines of the liquid crystal display panel are
separated into the upper and lower portions thereof.

[0072] A first source driving circuit group 182 at the upper
portion of the liquid crystal display panel converts the digital
data into analog gamma voltages and applies them to all the
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data lines and pixels in the upper-half area in synchroniza-
tion with an upper-half scanning pulse.

[0073] On the other hand, a second source driving circuit
group 184 at the lower portion of the liquid crystal display
panel converts the digital data into analog gamma voltages
and applies them to all the data lines and pixels in the
lower-half area in synchronization with an lower-half scan-
ning pulse.

[0074] A first gate drive circuit group 172 at the left side
sequentially applies a scanning pulse to the gate lines
included in the left-half area of the liquid crystal display
panel, whereas a second gate drive circuit group 174 at the
right side sequentially applies a scanning pulse to the gate
lines included in the right-half area of the liquid crystal
display panel in synchronization with the first gate drive
circuit group 172.

[0075] A LOG-type signal line group of the double-gate
and double-source liquid crystal display device includes a
common line LVCOM for supplying a common voltage
VCOM.

[0076] The LOG-type common line consists of a first
LOG-type common line 150 included in the left LOG-type
signal line group of the liquid crystal display panel and a
second LOG-type common line 151 arranged in parallel to
the first LOG-type common line 150 with a picture display
area 121 therebetween and included in the right LOG-type
signal line group of the liquid crystal display panel.

[0077] The first and second LOG-type common lines 150
and 151 receive a common voltage from the power supply
50 positioned within the data PCB 44 provided at the upper
and lower portions of the liquid crystal display panel,
respectively.

[0078] Upper and lower input terminals of the first and
second LOG-type common lines 150 and 151 are provided
with attenuating resistors Rb and Re having a relatively large
resistance value. The attenuating resistors Rb and Re reduce
the line resistances a, b, ¢ and d of the first and second
LOG-type common lines 150 and 151, so that it becomes
possible to prevent a voltage difference of the common
electrode for each gate drive IC 48 caused by the line
resistances.

[0079] The first and second attenuating resistors Rb and
Re are connected in series to the common voltage signal
output terminal of the power supply and are built therein.
Further, a dummy resistor Ra for controlling a difference of
common voltages applied to the first and second common
lines 150 and 151 may be provided between the first
attenuating resistor Rb and the power supply.

[0080] The attenuating resistors Rb and Re are connected
in series to the line resistances a, b, ¢ and d of the third to
sixth LOG-type common lines 150a to 150d provided
between the gate TCP’s 46A, 46B, 46C and 46D, and has the
same resistance as the total sum a+b+c+d of the line resis-
tances a, b, ¢ and d of the LOG-type common lines.

[0081] Such attenuating resistors Rb and Rc reduce the
affect of the line resistances a, b, ¢ and d of the LOG-type
common lines on the voltage supplied to each gate drive IC.
Thus, the gate drive IC’s 48A, 48B, 48C and 48D are
supplied with voltage signals having substantially the same
level.
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[0082] As mentioned above, in the LCD according to the
third embodiment of the present invention, the first and
second gate drive circuit groups 172 and 174 including a
plurality of gate integrated circuits are provided at the left
and right sides of the liquid crystal display panel and the first
and second data integrated circuit groups 182 and 184 are
provided at the upper and lower portions of the liquid crystal
display panel, and line resistances of the first and second
common lines 150 and 151 are reduced by the attenuating
resistors Rb and Rc provided at each input terminal of the
first and second common lines 150 and 151, so that resis-
tances loaded onto the input terminals of the gate drive IC’s
48A, 48B, 48C and 48D become substantially equal to each
other. Thus, as the substantially same common voltage
signal is applied to the common electrodes to thereby
prevent a brightness difference between horizontal line
blocks A, B, C and D.

[0083] Meanwhile, the double-gate and double-source
structures in the second and third embodiments can effec-
tively drive a liquid crystal display panel as the liquid crystal
display panel increases in size, thereby permitting more
effective driving of the large-dimension liquid crystal dis-
play panel.

[0084] As described above, according to the present
invention, the input terminals of the LOG-type common
lines are provided with resistors having a larger value than
the total sum of line resistances of the LOG-type common
lines. Accordingly, the line resistances of the LOG-type
common lines become relatively smaller in comparison with
attenuating resistors to reduce the voltage difference
between gate driving signals for each gate drive integrated
circuit, so that it become possible to prevent a brightness
difference between the horizontal line blocks caused by the
line resistance difference.

[0085] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:
1. A liquid crystal display device, comprising:

a liquid crystal display panel having a liquid crystal cell
matrix;

a power supply generating a common voltage;

common lines directly on a substrate of the liquid crystal
display panel and connected to a common electrode of
the liquid crystal cell; and

a common voltage compensator for compensating for the
common voltage using a large resistance with a value
greater than a combination of resistances of the com-
mon lines and the large resistance directly between the
power supply and the common lines.

2. The liquid crystal display device according to claim 1,
further comprising a gate integrated circuit applying a
scanning pulse to gate lines of the liquid crystal display
panel, wherein the common line is connected, via the gate
integrated circuit, to the common electrode.
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3. The liquid crystal display device according to claim 1,
further comprising a data integrated circuit connected, via a
tape carrier package, to data lines of the liquid crystal
display panel to apply data signals to the data lines of the
liquid crystal display panel, wherein the common line is
connected, via the tape carrier package, to the common
voltage compensator.

4. The liquid crystal display device according to claim 1,
wherein the common voltage compensator includes at least
one resistor between the power supply and the common line.

5. The liquid crystal display device according to claim 1,
wherein the common line includes:

a first common line at one edge of the substrate of the
liquid crystal display panel and connected to one side
of the common electrode; and

a second common line at another edge of the substrate of
the liquid crystal display panel and connected to
another side of the common electrode.

6. The liquid crystal display device according to claim 5,
wherein the first common line is connected, via a gate
integrated circuit applying a scanning pulse to the gate lines
of the liquid crystal display panel, to the common electrode.

7. The liquid crystal display device according to claim 5,
wherein the common voltage compensator includes:

a first resistor between the first common line and the
power supply;

a second resistor between the second common line and the
power supply; and

a third resistor between the first resistor and the second

resistor.

8. The liquid crystal display device according to claim 7,
wherein the third resistor is connected between the common
voltage output terminal of the power supply and the first
resistor.

9. The liquid crystal display device according to claim 3,
further comprising a printed circuit board connected to the
tape carrier package, wherein the common voltage compen-
sator is provided on the printed circuit board.

10. A liquid crystal display device, comprising:

a liquid crystal display panel having a plurality of data
lines and a plurality of gate lines crossing each other
and having liquid crystal cells arranged in a matrix;

a data driving circuit group at a first side of the liquid
crystal display panel and having a plurality of data
integrated circuits;

a first gate driving circuit group at a second side of the
liquid crystal display panel and having a plurality of
gate integrated circuits;

a second gate driving circuit group at a third side of the
liquid crystal display panel and having a plurality of
gate integrated circuit;

a power supply generating a common voltage;

common lines directly on a substrate of the liquid crystal
display panel; and

a common voltage compensator compensating for the
common voltage using a large resistance with a resis-
tance value greater than a combination of resistances of
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the common lines and the large resistance directly
between the power supply and the common lines.
11. The liquid crystal display device according to claim
10, wherein the common line includes:

a first common line connected, via the gate integrated
circuit of the first gate driving circuit group, to the
common electrode; and

a second common line connected, via the gate integrated
circuit of the second gate driving circuit group, to the
common electrode.

12. The liquid crystal display device according to claim
10, wherein the common line is connected, via the tape
carrier package mounted with the data integrated circuit, to
the common voltage compensator.

13. The liquid crystal display device according to claim
10, wherein the common voltage compensator includes at
least one resistor between the power supply and the common
line.
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14. The liquid crystal display device according to claim
11, wherein the common voltage compensator includes:

a first resistor between the first common line and the
power supply;

a second resistor between the second common line and the
power supply; and

a third resistor between the first resistor and the second

resistor.

15. The liquid crystal display device according to claim
10, further comprising a printed circuit board connected to
the data driving circuit group, wherein the common voltage
compensator is provided on the printed circuit board.

16. The liquid crystal display device according to claim
10, further comprising a second data driving circuit group
provided at a fourth side of the liquid crystal display panel
and having a plurality of data integrated circuits.
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