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Aliquid crystal display device for removing residual charge
includes a plurality of data lines and a plurality of gate lines
arranged along vertical and horizontal directions, respec-
tively, on a transparent substrate, a source driver for sup-
plying data voltage to the data lines, a gate driver for
supplying gate voltage to the gate lines, and a plurality of
common voltage lines connected to the data lines and the
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(21) Appl. No.: 10/673,144 gate lines through a plurality of static electricity preventing
units, wherein at least one of the static electricity preventing
(22) Filed: Sep. 30, 2003 units is directly connected to the source driver.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR REMOVING RESIDUAL CHARGE

[0001] The present invention claims the benefit of Korean
Patent Application No. P2002-088425 filed in Korea on Dec.
31, 2002, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display device and, more particularly, to a liquid crystal
display device for removing residual charge.

[0004] 2. Discussion of the Related Art

[0005] In general, a liquid crystal display device includes
a TFT substrate, which includes gate lines and data lines
arranged in a matrix configuration and a thin film transistor
(TET) is formed at the intersection of the gate and data lines,
a color filter substrate attached to the TFT substrate, and a
liquid crystal material layer filled between the TFT and color
filter substrates. In addition, a pixel electrode and a common
electrode are formed with the liquid crystal material layer
therebetween, wherein light transmittance of the liquid crys-
tal material layer is controlled by supplying a voltage to both
the pixel and common electrodes. Furthermore, the gate
lines and the data lines are, respectively, connected to a gate
driver and a data driver to receive a gate voltage and a data
voltage, respectively.

[0006] FIG. 1 is a schematic cross sectional view of a
liquid crystal display device according to the related art. In
FIG. 1, a common voltage line 110 is formed on a first
transparent substrate 100, a common electrode 130 is
formed on a second transparent substrate 120, and a silver
dot 140 is electrically interconnecting the common voltage
line 110 and the common electrode 130. The common
voltage line 110 is formed on the first transparent substrate
100 and receives a common voltage (Vcom). Accordingly,
the common voltage (Vcom) is supplied to the common
electrode 130 of the second transparent substrate 120
through the silver dot 140.

1. Field of the Invention

[0007] Although not shown, the common voltage line 110
is connected to a gate line and a data line through a static
electricity preventing device. Accordingly, the static elec-
tricity preventing device is turned ON when a high voltage
static charge flows into a liquid crystal display device to
disperse the static charge to every gate line and data line,
thereby preventing damage to the liquid crystal display
device by the static charge.

[0008] In order to prevent degradation of the liquid crystal
material, the liquid crystal display device employs a dot
inversion method in which the liquid crystal material is
operated by an AC voltage. Accordingly, a data voltage is
inverted for every frame centering around the common
voltage (Veom) that is supplied to the common electrode
130. So that a data voltage with the same size as that of a
data voltage supplied from an odd frame can be supplied to
an even frame, a common voltage (Vcom) in consideration
of a kick back effect owing to a parasitic capacitance of the
TFT should be applied to the common electrode 130 of the
second transparent substrate 120. Accordingly, since the
kick back voltage works in the same direction as a gate
voltage change, a lower common voltage (Vcom) than a

Jul. 1, 2004

central value of the inverted data voltage should be supplied.
However, such voltage compensation has been made accord-
ing to human vision, and thus an accurate compensation
cannot be expected.

[0009] Failure to supply an accurate voltage compensation
for the common voltage (Vcom) leads to accumulation of
residual charge in the common voltage line 110 of the first
transparent substrate 100 and in the common electrode 130
of the second transparent substrate 120. Accordingly, the
residual electric charge should be discharged when the liquid
crystal display device is turned OFF. However, discharging
the static charge through the gate and data lines does not
provide complete discharge such that even though the liquid
crystal display device in an OFF state, the charge remains in
the liquid crystal display device. In addition, as an overall
size of the liquid crystal display device increases and image
resolution improves, a line resistance increases in the liquid
crystal display device, whereby the residual charge cannot
be effectively removed with the discharge path.

[0010] When the residual charge is not properly dis-
charged, a DC voltage is continuously supplied to the liquid
crystal display device even if the liquid crystal display
device is in an OFF state, causing a problem that an ionic
contaminant (e-) is adsorbed and the TFT is degraded.
Accordingly, the ionic contaminant generated due to an
encapsulation material around a liquid crystal injection
opening results in an abnormal stain, causing defects in the
liquid crystal display device and degrading image quality.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention is directed to a
liquid crystal display device and method for removing
residual charge that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art.

[0012] An object of the present invention is to provide a
liquid crystal display device capable of effectively discharg-
ing a residual charge of a liquid crystal display device.

[0013] An object of the present invention is to provide a
method for removing residual charge from a liquid crystal
display device.

[0014] 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. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0015] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, a liquid crystal
display device for removing residual charge includes a
plurality of data lines and a plurality of gate lines arranged
along vertical and horizontal directions, respectively, on a
transparent substrate, a source driver for supplying data
voltage to the data lines, a gate driver for supplying gate
voltage to the gate lines, and a plurality of common voltage
lines connected to the data lines and the gate lines through
a plurality of static electricity preventing units, wherein at
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least one of the static electricity preventing units is directly
connected to the source driver.

[0016] In another aspect, a liquid crystal display device for
removing residual charge includes a plurality of data lines
and a plurality of gate lines arranged along vertical and
horizontal directions, respectively, on a transparent sub-
strate, a source driver for supplying data voltage to the data
lines, a source printed circuit board for supplying a gate
signal, a data signal, and a control signal to the source driver,
a gate driver for supplying gate voltage to the gate lines, and
a plurality of common voltage lines connected to the data
lines and the gate lines through a plurality of static electricity
preventing units, wherein at least one pathway of the
residual charge flows to ground directly through the source
driver and the source printed circuit board.

[0017] Inanother aspect, a liquid crystal display device for
removing residual charge includes a plurality of data lines
and a plurality of gate lines arranged along vertical and
horizontal directions, respectively, on a transparent sub-
strate, a source driver for supplying data voltage to the data
lines, a source printed circuit board for supplying a gate
signal, a data signal, and a control signal to the source driver,
a gate driver for supplying gate voltage to the gate lines, and
a plurality of common voltage lines connected to the data
lines and the gate lines through a plurality of static electricity
preventing units, wherein at least one pathway of the
residual charge flows to ground through driver circuitry of
the source driver and the source printed circuit board.

[0018] In another aspect, a method for removing residual
charge from a liquid crystal display device includes provid-
ing a first dummy line connected to each one of a plurality
of gate lines, providing a second dummy line connected to
each of a plurality of data lines, providing a plurality of static
electricity preventing units between each of the gate lines
and the first dummy line, between each of the data lines and
the second dummy line, and between the first and second
dummy lines, providing a source driver for supplying data
voltage to the data lines, providing a source printed circuit
board for supplying voltage signals to the source driver,
providing a gate driver for supplying gate voltage to the gate
lines, and providing a plurality of common voltage lines
connected to the data lines and the gate lines through the
plurality of static electricity preventing units, wherein at
least one pathway of the residual charge flows to ground
from the first dummy line through the source driver and the
source printed circuit board.

[0019] In another aspect, a method for removing residual
charge from a liquid crystal display device includes provid-
ing a liquid crystal panel, the liquid crystal panel including
a plurality of data lines and a plurality of gate lines arranged
along vertical and horizontal directions, respectively, on a
transparent substrate, a source driver for supplying data
voltage to the data lines, a source printed circuit board for
supplying a gate signal, a data signal, and a control signal to
the source driver, a gate driver for supplying gate voltage to
the gate lines, and a plurality of common voltage lines
connected to the data lines and the gate lines through a
plurality of static electricity preventing units, connecting at
least one pathway to ground through the source driver and
the source printed circuit board, and discharging the residual
charge through the pathway.

[0020] It is to be understood that both the foregoing
general description and the following detailed description
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are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0022] FIG. 1 is a schematic cross sectional view of a
liquid crystal display device according to the related art;

[0023] FIG. 2 is a schematic circuit diagram of an exem-
plary liquid crystal display device according to the present
invention; and

[0024] FIG. 3 is a schematic circuit diagram of another
exemplary liquid crystal display device according to the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0025] Reference will now be made in detail to the illus-
trated embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0026] FIG. 2 is a schematic circuit diagram of an exem-
plary liquid crystal display device according to the present
invention, and illustrates a liquid crystal display device
driven in a twisted nematic (TN) mode. The TN mode liquid
crystal display device may be constructed such that a pixel
electrode may be formed at a pixel region of a TFT substrate
and a common electrode may be formed at an entire surface
of a color filter substrate. Between the two substrates, a
liquid crystal material may be arranged to be consecutively
twisted at 90°. When a data voltage and a common voltage
are supplied to the pixel electrode and the common elec-
trode, the liquid crystal material may become rearranged and
light transmittance may be controlled.

[0027] InFIG. 2, data lines 200 and gate lines 210 may be
arranged along vertical and horizontal directions, respec-
tively, on a transparent substrate (not shown), such as glass,
and a TFT 290 may be formed at the intersection of the data
and gate lines 200 and 210. When a data voltage is supplied
to a liquid crystal material by the TFT 290, the data voltage
may be maintained for one frame by a liquid crystal capaci-
tor (Cle). In addition, a common voltage line 220 may be
formed along an outer side of the gate line 210.

[0028] In FIG. 2, at least one silver dot 340 may be
formed at the common voltage line 220 to supply a common
voltage (Vcom) to the common electrode of the color filter
substrate. Accordingly, the data line 200 may be connected
to the source driver 250 and the gate line 210 may be
connected to the gate driver 260.

[0029] The source driver 250 may be connected to a
source printed circuit board (PCB) 270 that may include a
timing controller to convert image data input from a graphic
controller, such as a computer, into a digital signal so as to
be processed by the source driver 250. In addition, the
timing controller may generate various control signals, such
as a timing control signal, required for driving the source
driver 250 and the gate driver 260.
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[0030] The timing controller may receive a clock signal
and horizontal/vertical synchronous signals (Hsync and
Vsync), as well as an image data, from the graphic control-
ler. Then, the timing controller may process the clock signal,
the horizontal/vertical synchronous signals (Hsync and
Vsync), and the image data to transmit a control signal
according to the horizontal synchronous signal (Hsync), the
vertical synchronous signal (Vsync), and the image data to
the source driver 250.

[0031] Upon receiving the gate signal and the control
signal from the source PCB 270, the source driver 250 may
transmit them to the gate driver 260, wherein the source
driver 250 and the gate driver 260 may be connected through
a flexible printed circuit (FPC) 255 or may be connected by
forming a line-on-glass (LOG) directly on the transparent
substrate.

[0032] The gate driver 260 may sequentially select the
gate lines 210 arranged along the horizontal direction and
may generate a scan signal, while the source driver 250 may
change a data signal to a data voltage and supply it to the
data lines 200 arranged along the vertical direction. Accord-
ingly, when the gate driver 260 selects the gate line 210 and
supplies a gate voltage to turn ON the TFT 290, the source
driver 250 may supply a data voltage to each pixel through
each data line 200.

[0033] A pad (not shown) may be formed at one end of the
data line 200 and one end of the gate line 210, to which the
source driver 250 and the gate driver 260 are attached to
supply the data voltage and the gate voltage to the data line
200 and gate line 210, respectively. A pad may also be
formed at one end of the common voltage line 220 to receive
a common voltage from the gate driver 260. The data lines
200 and the gate lines 210 may each be connected to the
common voltage line 220 through first static electricity
preventing units 280. Accordingly, the static electricity
preventing units 280 may function as a switch and may
include a plurality of transistors or a plurality of diodes,
wherein the static electricity preventing units 280 may
operate only when a high voltage is supplied thereto to
create an electrical short circuit between the data and gate
lines 200 and 210.

[0034] When static electricity is introduced into a liquid
crystal display device, the static electricity preventing units
280 may disperse it to every data and gate line 200 and 210.
Accordingly, when static electricity is introduced to one of
the gate lines 210 and data line 200, the static electricity
preventing units 280 connected thereto may operate to cause
the static electricity to flow to the common voltage lines 220.
Thus, the static electricity preventing units 280 connected to
the common voltage lines 220 may operate to cause the
static electricity to be dispersed to each of the lines 220.
Since the dispersed static electricity has a relatively small
energy and each line forms an equal potential due to the
dispersed static electricity, the TFT 290 may not electrically
break down.

[0035] The common voltage lines 220 may be connected
to the source driver 250 through the static electricity pre-
venting units 280. Accordingly, the static electricity prevent-
ing units 280 may function to cut off static electricity that
may be introduced from an exterior of the liquid crystal
display device. At least one of the plurality of common
voltage lines 220 may be directly connected to the source
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driver 250 without passing through a static electricity pre-
venting unit 280. Accordingly, residual charge may be
discharged to the source driver 250 through a portion “A”.
Since a plurality of common voltage lines 220 may be
directly connected to the source driver 250, static electricity
may be introduced into the liquid crystal display device
therethrough from outside. Thus, one common voltage line
220 may be directly connected to the source driver 250.

[0036] The other end of the gate line 220, of which one
end may be provided with the pad, may be connected to a
first dummy line 230 through the static electricity preventing
units 280. Mcanwhile, the other end of the data line 200, of
which one end may be provided with the pad, may be
connected to a second dummy line 240 through the static
electricity preventing units 280. The first dummy line 230
and the second dummy line 240 may be interconnected
through the static electricity preventing units 280. Since
lines of the liquid crystal display device may be connected
to each other through the static electricity preventing units
280, when static electricity occurs, every line may be
electrically short-circuited and the static electricity may be
dispersed.

[0037] Accordingly, in the liquid crystal display device
described above, residual charges may be removed as fol-
lows, as shown by arrows in FIG. 2. When the liquid crystal
display device is turned OFF, residual charge existing at the
common voltage line 220 and at the common electrode of
the color filter substrate may be released externally from the
liquid crystal display device through a path having a rela-
tively small resistance. Since the source PCB 270 of the
liquid crystal display device has a ground terminal, the
residual charge may be outwardly discharged through the
ground terminal of the source PCB 270. Resistance factors
in the path through which the residual charge reaches the
source driver 250 may include the first dummy line 230, the
second dummy line 240, the silver dot 340, the static
electricity preventing units 280, the gate driver 260, and the
FPC 255. Resistances of the first dummy line 230, the
second dummy line 240, and the silver dot 340 may be
neglected since they may be considerably smaller than
resistances of the gate driver 260 and the FPC 255. Thus, the
residual charge existing at the common voltage line 220 and
the common electrode may be moved to the source driver
250 through the first dummy line 230 and released to the
ground terminal of the source PCB 270.

[0038] In addition, the residual charge may flow along a
pathway through the source driver 250 and the source PCB
270 to ground. For example, the residual charge may flow to
ground through the source driver 250 without passing
through any of the driver circuitry of the source driver 250.
Accordingly, conductive line traces may be provided in the
source driver 250 that do not pass through the driver
circuitry of the source driver 250 Alternatively, the residual
charge may flow through driver circuitry of the source driver
250 to ground through the source PCB 270.

[0039] FIG. 3 is a schematic circuit diagram of another
exemplary liquid crystal display device according to the
present invention. In FIG, 3, a liquid crystal display device
driven in an-In Plane Switching (IPS) mode is shown.
Compared to the TN mode liquid crystal display device,
which disadvantageously has a narrow viewing angle, the
IPS mode liquid crystal display device solves the problem of
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viewing angle in such a manner that liquid crystal molecules
are oriented in a substantially horizontal direction to the
substrate. Unlike the TN mode liquid crystal display device,
in the IPS mode liquid crystal display device, the pixel
electrode and the common electrode are formed on the TFT
substrate. The pixel electrode and the common electrode are
arranged in parallel and generate in plane switching to
control light transmittance of liquid crystal.

[0040] In FIG. 3, similar elements as those in FIG. 2 are
given the same reference numerals, wherein descriptions of
which have been omitted. In the TN mode liquid crystal
display device of FIG. 2, the common voltage line 220is
formed at the outer side of the gate line 210. However, in the
IPS mode liquid crystal display device, plural common
voltage lines 300 may be formed between gate lines 210 to
form a common electrode of each pixel. The common
voltage line 300 may be formed to extend to each pixel to
form a common electrode. In addition, since the common
electrode may be formed on the TFT substrate, no silver dots
may be required to supply a common voltage to the color
filter substrate. Thus, when a residual DC voltage is con-
tinuously supplied, residual charge is accumulated at the
common voltage line 300 and the common electrode of the
TFT substrate.

[0041] In the case of the IPS mode liquid crystal display
device, like the TN mode liquid crystal display device, at
least one common voltage line 220 may be provided with a
low resistance path (b) directly connected to the source
driver 250. Accordingly, residual charge may be released
externally via the path (b) through the ground terminal of the
source PCB 270 in the same manner as the case of the TN
mode of FIG. 2. The movement path of the residual charge
is shown by arrows.

[0042] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display device for removing residual charge of
the present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A liquid crystal display device for removing residual
charge, comprising:

a plurality of data lines and a plurality of gate lines
arranged along vertical and horizontal directions,
respectively, on a transparent substrate;

a source driver for supplying data voltage to the data lines;

a gate driver for supplying gate voltage to the gate lines;
and

a plurality of common voltage lines connected to the data
lines and the gate lines through a plurality of static
electricity preventing units,

wherein at least one of the static electricity preventing
units is directly connected to the source driver.

2. The device according to claim 1, wherein the common

voltage lines receive a common voltage from the gate driver.

3. The device according to claim 1, further comprising a

first dummy line connected to the gate lines and the common

voltage lines through the static electricity preventing units.
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4. The device according to claim 3, further comprising a
second dummy line connected to the data lines and the
common voltage lines through the static electricity prevent-
ing units.

5. The device according to claim 1, wherein the gate
driver is electrically connected to the source driver to
receive a gate signal and a control signal.

6. The device according to claim 1, wherein the common
voltage lines include at least one silver dot.

7. The device according to claim 1, further comprising a
source printed circuit board for supplying a gate signal, a
data signal, and a control signal to the source driver.

8. A liquid crystal display device for removing residual
charge, comprising:

a plurality of data lines and a plurality of gate lines
arranged along vertical and horizontal directions,
respectively, on a transparent substrate;

a source driver for supplying data voltage to the data lines;

a source printed circuit board for supplying a gate signal,
a data signal, and a control signal to the source driver;

a gate driver for supplying gate voltage to the gate lines;
and

a plurality of common voltage lines connected to the data
lines and the gate lines through a plurality of static
electricity preventing units,

wherein at least one pathway of the residual charge flows
to ground directly through the source driver and the
source printed circuit board.

9. The device according to claim 8, wherein the common
voltage lines receive a common voltage from the gate driver.

10. The device according to claim 8, further comprising a
first dummy line connected to the gate lines and the common
voltage lines through the static electricity preventing units.

11. The device according to claim 10, further comprising
a second dummy line connected to the data lines and the
common voltage lines through the static electricity prevent-
ing units.

12. The device according to claim 8, wherein the gate
driver is electrically connected to the source driver to
receive a gate signal and a control signal.

13. The device according to claim 8, wherein the common
voltage lines include at least one silver dot.

14. A liquid crystal display device for removing residual
charge, comprising:

a plurality of data lines and a plurality of gate lines
arranged along wvertical and horizontal directions,
respectively, on a transparent substrate;

a source driver for supplying data voltage to the data lines;

a source printed circuit board for supplying a gate signal,
a data signal, and a control signal to the source driver;

a gate driver for supplying gate voltage to the gate lines;
and

a plurality of common voltage lines connected to the data
lines and the gate lines through a plurality of static
electricity preventing units,

wherein at least one pathway of the residual charge flows
to ground through driver circuitry of the source driver
and the source printed circuit board.
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15. The device according to claim 14, wherein the com-
mon voltage lines receive a common voltage from the gate
driver.

16. The device according to claim 14, further comprising
a first dummy line connected to the gate lines and the
common voltage lines through the static electricity prevent-
ing units.

17. The device according to claim 16, further comprising
a second dummy line connected to the data lines and the
common voltage lines through the static electricity prevent-
ing units.

18. The device according to claim 14, wherein the gate
driver is electrically connected to the source driver to
receive a gate signal and a control signal.

19. The device according to claim 14, wherein the com-
mon voltage lines include at least one silver dot.

20. A method for removing residual charge from a liquid
crystal display device, comprising:

providing a first dummy line connected to each one of a
plurality of gate lines;

providing a second dummy line connected to each of a
plurality of data lines;

providing a plurality of static electricity preventing units
between each of the gate lines and the first dummy line,
between cach of the data lines and the second dummy
line, and between the first and second dummy lines;

providing a source driver for supplying data voltage to the
data lines;

providing a source printed circuit board for supplying
voltage signals to the source driver;

providing a gate driver for supplying gate voltage to the
gate lines; and

providing a plurality of common voltage lines connected
to the data lines and the gate lines through the plurality
of static electricity preventing units,
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wherein at least one pathway of the residual charge flows
to ground from the first dummy line through the source
driver and the source printed circuit board.
21. The method according to claim 20, wherein the
pathway includes drive circuitry of the source driver.
22. The method according to claim 20, wherein the
pathway excludes drive circuitry of the source driver.
23. A method for removing residual charge from a liquid
crystal display device, comprising;

providing a liquid crystal panel, the liquid crystal panel
including:

a plurality of data lines and a plurality of gate lines
arranged along vertical and horizontal directions,
respectively, on a transparent substrate;

a source driver for supplying data voltage to the data
lines;

a source printed circuit board for supplying a gate signal,
a data signal, and a control signal to the source driver;

a gate driver for supplying gate voltage to the gate
lines; and

a plurality of common voltage lines connected to the
data lines and the gate lines through a plurality of
static electricity preventing units,

connecting at least one pathway to ground through the
source driver and the source printed circuit board; and

discharging the residual charge through the pathway.

24. The method according to claim 23, wherein the
pathway includes drive circuitry of the source driver.

25. The method according to claim 23, wherein the
pathway excludes drive circuitry of the source driver.
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