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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. P2004- 49925 filed in Korea on Jun.
30, 2004, which is hereby incorporated by reference.

FIELD OF THE INVENTION

[0002] This invention relates to a liquid crystal display,
and more particularly, to a liquid crystal display having an
improved picture quality.

DESCRIPTION OF THE RELATED ART

[0003] A liquid crystal display (LCD) device controls a
light transmittance of a liquid crystal using an electric field
and displays a picture. The LCD device includes a liquid
crystal display panel having liquid crystal cells arranged in
a matrix type, and a driving circuit for driving the liquid
crystal display panel. In the liquid crystal display panel, gate
lines and data lines are arranged to intersect each other. A
liquid crystal cell is positioned at each area defined by a gate
line and a data line. A pixel electrode and a common
electrode apply an electric field to each liquid crystal cell.
Each pixel electrode is connected to one of data lines via a
source electrode and a drain electrode of a thin film tran-
sistor. The thin film transistor operates as a switching device.
A gate electrode of the thin film transistor is connected to
one of the gate lines and allows a pixel voltage signal to be
applied to the pixel electrode for each line.

[0004] The driving circuit includes a gate driver for driv-
ing the gate lines and a data driver for driving the data lines.
The driving circuit also includes 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 device. 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 applies a scanning signal to the gate lines to sequen-
tially drive the liquid crystal cells on the liquid crystal
display panel line by line. The data driver applies a pixel
voltage signal to a data line when the scanning signal is
applied to a gate line. Accordingly, the LCD controls the
light transmittance with an electric field applied between the
pixel electrode and the common electrode in response to the
pixel voltage signal for each liquid crystal cell. As a result,
a picture is displayed.

[0005] The data driver and the gate driver are integrated
into a plurality of integrated circuits (ICs). The integrated
data drive ICs and gate drive ICs are mounted on a tape
carrier package (“TCP”), which is in turn to be connected to
the liquid crystal display panel with a tape automated
bonding (“TAB”) system Alternatively, the gate drive ICs
and data drive ICs may be mounted onto the liquid crystal
display panel with a chip on glass (“COG”) system.

[0006] The drive ICs receive control signals and driving
voltages that are input from an outside over signal lines, The
signal lines are provided on a printed circuit board (“PCB”)
connected to the TCP. More specifically, the data drive ICs
are connected in series to each other via signal lines pro-
vided on the data PCB. The data drive ICs commonly
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receive control signals and a pixel data signal from the
timing controller and driving voltages from the power
supply. The gate drive ICs are connected in series to the gate
PCB via signal lines, and they commonly receive control
signals from the timing controller and driving voltages from
the power supply.

[0007] The drive ICs mounted onto the liquid crystal
display panel with the COG system are connected to each
other by 4 line on glass (“LOG”) system In the LOG system,
signal lines are mounted on the liquid crystal display panel,
i.e., a lower glass substrate and receive control signals and
driving voltages from the timing controller and the power
supply.

[0008] Even when the drive ICs are connected to the liquid
crystal display panel by the TAB system, the LOG system is
used to eliminate the PCB. As a result, the liquid crystal
display may be thinner. The LOG system may provide signal
lines to the gate drive ICs on the liquid crystal display panel
and may not need the gate PCB. The gate drive ICs of the
TAB system are connected in series to each other over signal
lines mounted onto the lower glass substrate of the liquid
crystal display panel. The gate drive ICs commonly receive
control signals and driving voltage signals, which are here-
inafter referred to as “gate driving signals.”

[0009] FIG. 1A and 1B illustrate a liquid crystal display
device having no gate PCB by utilizing LOG-type signal
lines. The liquid crystal display device includes a liquid
crystal display panel 1, a plurality of data TCPs 8 and a data
PCB 12. The plurality of data TCPs 8 is connected between
the liquid crystal display panel 1 and the data PCB 12. The
liquid crystal display device 100 also includes a plurality of
gate TCPs 14 connected to other side of the liquid crystal
display panel 1. Data drive ICs 10 are mounted on the data
TCPs 8, and gate drive ICs 16 are mounted on the gate TCPs
14. In FIG. 2, the gate drive ICs 16 and the gate TCPs 14
are described in detail. A gate drive IC 16A is mounted on
a gate TCP 14A. Gate drive ICs 16B~16D are also mounted
on gate TCPs 14B~14D.

[0010] The liquid crystal display panel 1 includes a lower
substrate 2. On the lower substrate 2, various signal lines and
a thin film transistor array are provided. An upper substrate
4 includes a color filter array and a liquid crystal is injected
between the lower substrate 2 and the upper substrate 4. The
liquid crystal display panel 1 is provided with a picture
display area 21 including liquid crystal cells provided at
intersecting areas between gate lines 20 and data lines 18. At
the periphery of the lower substrate 2 proximate the outer
side of the picture display area 21, data pads extended from
the data lines 18 and gate pads extended from the gate lines
20 are positioned. A LOG-type signal line group 26 is
positioned at the periphery of the lower substrate 2. The
LOG- type signal line group 26 transfers the gate driving
signals to the gate drive ICs 16A to 16D (sce FIG. 2).

[0011] The data TCP 8 has the data drive IC 10 mounted
thereon 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 25 of the data PCB 12 via anisotropic conduc-
tive film (“ACF”). The ACF is a material used connecting
the TCP circuits and the PCB. The ACF is also used for
interconnecting the TCP circuits and the electrodes of LCD
panels. The output pads 25 are electrically connected, via the
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ACE, to the data pads on the lower substrate 2. The first data
TCP 8 is further provided with a gate driving signal trans-
mission line group 22 which is electrically connected to the
LOG-type signal line group 26 on the lower substrate 2. This
gate driving signal transmission line group 22 applies gate
driving signals from the timing controller and the power
supply to the LOG-type signal line group 26 via the data
PCB 12.

[0012] The data drive IC 10 convert digital pixel data
signals into analog pixel voltage signals and applies the
analog pixel voltage signals to the data lines 18 on the liquid
crystal display panel. The gate TCPs 14A to 14D are
provided with a gate driving signal transmission line group
28 clectrically connected to the gate drive ICs 16A to 16D
and output pads 30. The gate driving signal transmission line
group 28 is electrically connected, via the ACF, to the
LOG-type signal line group 26 on the lower substrate 2. The
output pads 30 are electrically connected to the gate pads on
the lower substrate 2.

[0013] The gate drive ICs 16A to 16D sequentially apply
a scanning signal, i.e., a gate high voltage signal VGH to
gate lines 20 in response to input control signals. Further, the
gate drive ICs 16A to 16D apply a gate low voltage signal
VGL to the gate lines 20 in the remaining interval other than
an interval that the gate high voltage signal VGH is supplied.

[0014] The LOG-type signal line group 26 usually
includes signal lines that supply direct current (“DC”)
voltage signals from the power supply, 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. The LOG-type
signal lines also include signal lines that supply 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.

[0015] In FIGS. 1A, 1B and 2, the LOG-type signal line
group 26 is arranged in parallel in a fine pattern at a space
such as a pad portion positioned at an outer area of a picture
display part 21. The LOG-type signal line group 26 is
formed from a gate metal layer disposed adjacent the gate
lines 20. A metal having a relatively large resistivity value is
used as the gate metal. For example, AiNd may be used as
the gate metal. By way of example, the resistivity value may
be 0.046. Various other metals having a different resistivity
are possible. As the LOG-type signal line group 26 is formed
in a fine pattern within a confined area and is made from a
gate metal having a relatively large resistivity value, it
includes a resistance component X larger than that of the
signal lines formed from a copper film at a conventional gate
PCB. Further, the ACF (not shown) connecting the LOG-
type signal line group 26 on the lower substrate 2 to the gate
driving signal transmission line group 28 includes a prede-
termined connection resistance component Y. Moreover, the
gate driving signal transmission line group 28 provided on
the gate TCPs 14A to 14D or the chip on film (COF) includes
a line resistance component Z. The ICs have a resistance that
results from the components X, Y and Z. For example, such
resistance may correspond to X+2Y+2Z between the neigh-
boring ICs.

[0016] The resistance components are in proportion to a
line length. The resistance values increase as the ICs are
longitudinally extended from the data PCB 12, thereby

Jan. 5, 2006

causing attenuation of a signal supplied via the LOG-type
signal line group 26. Furthermore, the common voltage
VCOM, which is a standard value for the gate driving
signals is distorted due 1o the resistance values. As a result,
the quality of a picture displayed on the picture display part
21 deteriorates.

[0017] As shown in FIG. 2, the LOG-type signal line
group 26 includes first to fourth LOG-type signal lines
LOG1 to LOG4 connected between the first data TCP 8 and
the gate TCPs 14A to 14D. The LOG-type signal lines LOG1
to LOG4 have line resistance values a, b, ¢ and d. The line
resistance values a, b, ¢ and d are proportional to line lengths
and are connected in serics to one another via the gate TCPs
14A to 14D.

[0018] The line resistance values a, b, ¢ and d result in a
different common voltage VCOM for each gate drive IC 16A
to 16D. For the gate drive IC 16 A mounted on the first gate
TCP 14A, a first common voltage VCOMI1 is supplied. The
first common voltage VCOML is a voltage-drop in propor-
tion to the first line resistance value “a” of the first LOG-type
signal line LOGI. The first common voltage VCOMLI is
supplied, via the first gate drive IC 16A, to the gate lines of
a first horizontal line block A.

[0019] For the gate drive IC 16B mounted on the second
gate TCP 14B, a second common voltage VCOM2 is
applied. The second common voltage VCOM2 is a voltage-
drop in proportion to the second line resistance value “a+b”
of the first LOG- type signal line LOG1 and the second
LOG-type signal line LOG2 connected in series to each
other. The second common voltage VCOM2 is supplied, via
the second gate drive IC 16B, to the gate lines of a second
horizontal line block B.

[0020] Likewise, a third common voltage VCOMS3 for the
gate drive IC 16C is a voltage-drop in proportion to the third
line resistance value “a+b+c” and is supplied, via the third
gate drive IC 16C, to the gate lines of a third horizontal line
block C. A fourth common voltage VCOM4 for the gate
drive IC 16D is a voltage drop in proportion to the resistance

value “a+b+c+d” and is supplied to a fourth horizontal line
block D.

[0021] The common voltages VCOMI1 to VCOM4 differ
from one another due to the resistance value. From the first
gate drive IC 16A to the fourth gate drive IC 16D, the line
resistance values a, b, ¢ and d of the LOG-type signal lines
LOG1 to LOG4 increase, thereby causing VCOMI1 to
VCOM4 to be different. Specifically, the common voltages
applied to the horizontal line blocks A to D have a relation-
ship of VCOM1>VCOM2>VCOM3>VCOM4. Application
of different common voltages may result in a non-uniformity
of a brightness among the horizontal line blocks A to D ICs.
The non-uniformity of the brightness among the horizontal
line blocks Ato D may lead to a cross line effect that causes
the picture field to be viewed divisionally. Accordingly, the
picture quality may be deteriorated.

SUMMARY OF THE INVENTION

[0022] By way of introduction only, in one embodiment, a
liquid crystal display device includes at least two integrated
circuits for driving a liquid crystal display panel; a first
signal line for applying the integrated circuit to a driving
signal; a second signal line for detecting said driving signals
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inputted, via the first signal line, to the integrated circuits;
and a signal generator for supplying a compensation signal
corresponding to said detected driving signal from the
second signal line.

[0023] A method of driving a liquid crystal display device
includes the steps of applying a driving signal, via a first
signal line, to at least two integrated circuits for driving a
liquid crystal display panel; detecting said driving signals
inputted, via the first signal line, to the integrated circuits
using a second signal line; and generating a compensation
signal corresponding to said detected driving signals from
the second signal line to apply the compensation signal to
the first signal line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The following detailed description of the embodi-
ments of the invention with reference the accompanying
drawings, in which:

[0025] FIG. 1A is a schematic plan view showing a
configuration of a related art liquid crystal display device;

[0026] FIG. 1B is a sectional diagram representing the
resistance components of X, Y and Z.

[0027] FIG. 2 illustrates horizontal line blocks and a line
resistance of the signal line group shown in FIG. 1; and

[0028] FIG. 3 is a schematic plan view showing a con-
figuration of a liquid crystal display device; and

[0029] FIG. 4 illustrates a liquid crystal display panel
including the liquid crystal display device of FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0030] FIG. 3 is a schematic plan view showing a con-
figuration of an LOG-type liquid crystal display device.
Referring to FIG. 3, the liquid crystal display device
includes a liquid crystal display panel 51, a plurality of data
TCPs 58 and a data PCB 62. The plurality of data TCPs 58
are connected between the liquid crystal display panel 51
and the data PCB 62. The liquid crystal display device
further includes a plurality of gate TCPs 64A to 64D, a data
drive ICs 60 and gate drive ICs 66A~66D, a LOG-type
signal line group 76 and an inspection line 99. The plurality
of gate TCPs 64A~64D are connected to other side of the
liquid crystal display panel 51. The data drive ICs 60 are
mounted on the data TCPs 58, and the gate drive ICs 66A to
66D are mounted on the respective gate TCPs 64A to 64D.
The LOG-type signal line group 76 applies signals from a
timing controller 90 to the gate drive ICs 66A to 66D, and
the inspection line 99 scans a voltage value supplied through
the LOG-type signal line group 76.

[0031] As shown in FIG. 4, a lower substrate 52 includes
various signal lines and a thin film transistor array 53. An
upper substrate 54 includes a color filter array and a liquid
crystal is injected between the lower substrate 52 and the
upper substrate 54. The liquid crystal display panel 51
displays a picture on a picture display area 71 with liquid
crystal cells provided at intersections between gate lines 70
and data lines 68. Referring back to FIG. 3, at the periphery
of the lower substrate 52 and at the outer side of the picture
display area 71, data pads extended from the data lines 68
and gate pads extended from the gate lines 70 are positioned.
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Further, the LOG-type signal line group 76 and the inspec-
tion line 99 are positioned at the outer area of the lower
substrate 52. The LOG-type signal line group 76 transfers
gate driving signals to gate drive ICs 66A to 66D and the
inspection line 99 operates to inspect a voltage applied to the
LOG-type signal line group 76.

[0032] In FIG. 3, the data drive IC 60 is mounted on the
data TCP 58. The data TCP 58 is connected to output pads
74 of the data PCB 62 and data pads of the lower substrate
52 via input and output pads. In particular, the first data TCP
58 further includes a gate driving signal transmission line
group 72 connected to the LOG-type signal line group 76 on
the lower substrate 52. The gate driving signal transmission
line group 72 applies the gate driving signals from the timing
controller 90, via the data PCB 62, to the LOG-type signal
line group 76.

[0033] The data drive ICs 60 convert digital pixel data
signals into analog pixel voltage signals to apply them to the
data lines 68 on the liquid crystal display panel 51. The gate
drive ICs 66 A to 66D are mounted on the gate TCPs 64A to
64D. The gate drive ICs 66A to 66D are connected to the
gate pads of the lower substrate 52, via output pads con-
nected to the gate drive ICs 66A to 66D. The gate TCPs 64A
to 64D further includes a gate driving signal transmission
line group 78 connected between the LOG- type signal line
group 76 on the lower substrate 52 and the gate drive ICs
66A to 66D.

[0034] The gate drive ICs 66A to 66D sequentially apply
a scanning signal, that is, a gate high voltage signal VGH to
the gate lines in response to input control signals. Further,
the gate drive ICs 66A to 66D apply a gate low voltage
signal VGL to the gate lines 70 in the remaining interval
after supplying the gate high voltage signal VGH.

[0035] The LOG-type signal line group 76 includes signal
lines that supply direct current voltage signals from the
power supply, 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. The LOG-type signal line group 76 also includes
signal lines that supply 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 76 is formed from a gate metal disposed
adjacent the gate lines 70. The LOG-type signal line group
76 includes a predetermined resistance component X. Fur-
ther, the ACF (not shown) includes a predetermined con-
nection resistance component Y. The ACF connects signal
lines on the lower substrate 52 to the input/output pads.
Moreover, the lines provided on the TCP or the chip on film
(COF) includes a predetermined line resistance component
Z. The resistance components X, Y and Z are in proportion
to the line length such that resistance values increase as
signal lines longitudinally extend away from the data PCB
62. The increased resistance value may reduce a common
voltage Vcom

[0036] The inspection line 99 measures voltage values of
direct current voltage signals supplied from the power
supply, 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. The inspection line 99 also measures voltage values of
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gate control signals supplied from the timing controller, such
as a gate start pulse GSP, a gate shift clock signal GSC and
a gate enable signal GOE.

[0037] A method of driving the LOG-type liquid crystal
display will be described. The LOG-type signal line group
76 supplies the common voltage VCOM. The LOG-type
signal line group 76 includes first to fourth LOG-type signal
line groups connected between the first data TCP 58 and the
gate TCPs 64A to 64D. The LOG-type signal line group 76
has resistance values a, b, ¢ and d proportional to line lengths
thereof and are connected in series via the first to fourth gate
TCPs 64A to 64D, respectively. The common voltage
VCOM is supplied to each gate drive IC 66A-66D. The
common voltage VCOM may change as the resistance value
a, b, ¢ and d changes along the line length. The inspection
line 99 operates to inspect voltage values of the LOG-type
signal line group 76 connected to the gate drive ICs 66A to
66D. Any difference in the common voltage VCOM may be
detected with the inspection line 99.

[0038] More specifically, the first to fourth LOG-type
signal lines LOG1 to LOG4 are connected to the inspection
line 99. The inspection line 99 transfers to the timing
controller 90 a voltage value and a ripple shape of the
common voltage VCOM supplied over the LOG-type signal
lines LOGI to LOG4.

[0039] The timing controller 90 calculates an average
value using the value of the common voltage VCOM of the
LOG-type signal line group 76 supplied from the inspection
line 99. Then, the timing controller 90 applies a phase-
inverted average common voltage “~VCOM” to the LOG-
type signal line group 76 using the calculated average
common voltage value. A first common voltage VCOM1
supplied to the first LOG-type signal line LOG1 is attenu-
ated by the line resistance of the first LOG-type signal line
LOGI. Such attenuation may cause a linear distortion by the
ripple. Likewise, the second common voltage VCOM2
supplied to the second LOG-type signal line LOG2 has a
second common voltage VCOM2, which also may be dis-
torted by the line resistances a+b of the first and second
LOG-type signal lines LOG1 and LOG2. Third and fourth
common voltages VCOM3 and VCOM4 also may be
changed with the line resistances a+b+c and a+b+c+d,
respectively.  When each common voltage VCOMI,
VCOM2, VCOM3 or VCOM4 is compared with one other,
the fourth common voltage VCOM4 shows more serious
distortion than the first common voltage VCOMI. This is
because the line resistance is proportional to the length
thereof. In the liquid crystal display device 300, all of the
common voltages VCOM1 to VCOM4 are inspected to
obtain their average value at the timing controller 90. Based
on the average value, if the same common voltage VCOM
is supplied to each LOG-type signal line group 76, the first
to fourth common voltages VCOM1 to VCOM#4 are equal to
the VCOM.

[0040] The common voltages VCOM applied to the input
terminals of the gate drive ICs 66A to 66D may be uniform.
The uniform common voltage to the gate drive ICs
66A~66D may compensate for the resistance difference
along the lengths of the LOG- type signal line group 76. The
same voltage may be applied to the input terminals of the
gate drive ICs 66A to 66D without any influence of the
resistances. A brightness difference among the horizontal

Jan. 5, 2006

line blocks A to D may be prevented and a picture quality
may substantially improve. In this embodiment, the inspec-
tion line 99 of the LOG-type LCD is used with the gate drive
ICs. Alternatively, or additionally, the inspection line 99 may
be used with the data drive IC 60.

[0041] The inspection line may inspect and compensate
the voltage difference for each signal of the LOG-type signal
line group 76 to reduce a brightness deviation. Furthermore,
the inspection line 99 and the timing controller 90 of the
LOG-type LCD control the drive ICs such that the same
common voltage VCOM is provided. This common voltage
is generated in a real time and reflects each picture. The
picture may be a still picture and/or a moving picture having
a lot of variation and changes. Accordingly, the LOG-type
LCD may substantially reduce a cross talk phenomenon, a
non-uniformity of a brightness and a Greenish phenomenon.

[0042] Although the 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.

1. A liquid crystal display device, comprising:

an integrated circuit for driving a liquid crystal display
panel,

a first signal line supplying the integrated circuit with a
driving signal;

a second signal line detecting a value of the driving signal
supplied to the integrated circuit; and

a signal generator producing a compensation signal based
on the detected value of the driving signal from the
second signal line.

2. The liquid crystal display device according to claim 1,
wherein the signal generator operates to obtain an average
value of the driving signal.

3. The liquid crystal display device according to claim 2,
wherein the signal generator computes an average value of
any least one of magnitudes and shapes of the driving signal.

4. The liquid crystal display device according to claim 2,
wherein the signal generator operates to produce the com-
pensation signal corresponding to the average value.

5. The liquid crystal display device according to claim 1,
further comprising a liquid crystal panel comprising gate
lines and data lines, wherein the integrated circuit comprises
a gate integrated circuit for driving the gate lines and a data
integrated circuit. for driving the data lines.

6. The liquid crystal display device according to claim 5,
wherein the gate integrated circuit receives a gate power
signal and a plurality of gate control signals via the first
signal line.

7. The liquid crystal display device according to claim 6,
wherein the gate control signals comprise a gate start pulse
GSP, a gate shift clock signal GSC and a gate enable signal
GOE.

8. The liquid crystal display device according to claim 6,
wherein the gate power signal comprises a common voltage.

9. The liquid crystal display device according to claim 1,
further comprising a liquid crystal panel displaying a pic-
ture, wherein the integrated circuit comprises a plurality of
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driving circuits and the second signal line is disposed
between the liquid crystal panel and the plurality of the
driving circuits.

10. The liquid crystal panel device according to claim 1,
wherein the first signal line and the second signal line extend
parallel to each other and the second signal line is coupled
to the first signal line with an extension for detecting the
value of the driving signal.

11. The liquid crystal panel device according to claim 1,
further comprising a liquid crystal panel wherein the com-
pensation signal operates to produce a common voltage
having a single value and the common voltage is applied to
the liquid crystal panel.

12. The liquid crystal panel device according to claim 1,
wherein the signal generator compares a plurality of com-
mon voltages and determines a difference in the plurality of
common voltages.

13. The liquid crystal display device according to claim
12, wherein upon detection of the difference, the signal
generator operates to adjust the plurality of common volt-
ages to have the identical voltage.

14. A method for driving a liquid crystal display device,
comprising:

applying a driving signal, via a signal line, to an integrated
circuit;

detecting a value of the driving signal with an inspection
line;

transferring the detected value of the driving signal to a
controller;

at the controller, generating a compensation signal based
on the detected value of the driving signal; and
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applying the compensation signal to a liquid crystal panel
via the signal line.

15. The method according to claim 14, further comprising
obtaining an average value of the detected value of the
driving signal.

16. The method according to claim 14, wherein detecting
the value of the driving signal comprises measuring a
voltage value of a voltage signal from a power supply.

17. The method according to claim 14, wherein applying
the driving signal comprising applying at least one of a gate
power signal and a gate control signal to a gate line of the
liquid crystal display panel.

18. The method according to claim 17, wherein applying
the gate power signal comprises applying a common voltage
to the gate line of the liquid crystal display panel.

19. The method according to claim 14, wherein applying
the compensation signal comprises:

producing a single common voltage based on the com-
pensation signal;

supplying the single common voltage to the liquid crystal
panel.

20. The method according to claim 19, wherein producing
the single common voltage comprises compensating a volt-
age difference that is generated as a line resistance increase
along the signal line.

21. The method according to claim 14, further comprising
adjusting the value of the driving signal to be applied to the
liquid crystal panel.
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