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7) ABSTRACT

A liquid crystal display (LCD) device includes an LCD
panel having a plurality of data lines and a plurality of gate
lines crossing the data lines, a data driving circuit to generate
a data voltage, a demultiplexer to apply the data voltage
from the data driving circuit to the data lines using a
plurality of switching devices, and a control signal generator

(22) Filed: Dec. 14, 2004 | ) .
to generate a plurality of control signals having a first
(30) Foreign Application Priority Data polarity of voltage in order to turn on the switching devices
and in order to add a second polarity of voltage to the control
Dec. 17,2003 (KR) coccevcererervccereronrcerrieonscn P 2003-92693 signals.
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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. P2003-92693 filed in Korea on Dec.
17, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display (LCD), and more particularly, to a demultiplexer for
an LCD and a driving method thereof.

[0004] 2. Discussion of the Related Art

[0005] In general, an LCD controls light transmittance of
liquid crystals in accordance with a video signal so that a
picture corresponding to the video signal can be displayed
on the LCD. The LCD includes an LCD panel having liquid
crystal cells arranged in an active matrix type, and driving
circuits for driving the LCD panel. In the LCD panel, a
plurality of data lines and a plurality of gate lines are
intersected, and pixel driving thin film transistors (TFTSs) are
provided at respective intersected portions. The driving
circuits of the LCD include a data driving circuit for
supplying a data to the data lines of the LCD panel, and a
gate driving circuit for supplying a scanning pulse to the
LCD panel. Further, the driving circuits may include a
demultiplexer provided between the data driving circuit and
the data lines to distribute outputs of the data driving circuit
into the data lines. The demultiplexer reduces the number of
the outputs of the data driving circuit to simplify the data
driving circuit and reduce the number of data input terminals
of the LCD panel.

[0006] FIG. 1 shows a related art active matrix LCD. As
shown in FIG. 1, the related art active matrix LCD includes
an LCD panel 13 having m data lines DL.1-DLm and n gate
lines GL1-GLn crossing each other and a pixel driving TFT
16 provided at each intersection, a demultiplexer 14 pro-
vided between a data driving circuit 11 and the data lines
DL1-DLm, and a gate driving circuit 12 for sequentially
supplying a scanning pulse to the gate lines GL1-GLan.

[0007] The pixel driving TFT 16 applies a data signal from
each of the data lines DL1-DLm to a pixel electrode 15 of
a liquid crystal cell in response to a scanning signal from
each of the gate lines GL1-GLn. Herein, the pixel driving
TFT 16 has a gate electrode connected to a corresponding
one of the gate lines GL.1-GLn, a source electrode connected
to a corresponding one of the data lines DL1-DLm, and a
drain electrode connected to the pixel electrode 15 of the
liquid crystal cell.

[0008] The data driving circuit 11 converts digital video
data into analog gamma voltages, and makes a data time
division for one line to apply the voltages to m/3 source lines
SL1-SLm/3. The mn/3 demultiplexers 14 are arranged par-
allel to each other between the data driving circuit 11 and the
data lines DL1-DLm. Each of the demultiplexers 14
includes first through third TFTs (hereinafter referred to as
“MUX TFT”) MT1, MT2 and MT3. The first through third
MUX TFTs MT1, MT2 and MT3 make a time division of
data input over one signal line in response to different
control signals ®1, ®2 and ®3 to apply these control signals
to three data lines. The gate driving circuit 12 sequentially
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applies scanning pulses to the gate lines GL1-GLn by using
a shift register and a level shifter.

[0009] FIG. 2 shows control signals @1, ®2 and ®3 and
scanning pulses SP of the demultiplexer 14. As shown in
FIG. 2, the scanning pulse SP has a gate high voltage Vgh
during approximately one horizontal period 1H while main-
taining a gate low voltage Vgl during the remaining period.
A duty ratio of the scanning pulse SP is approximately one
by several hundreds because one frame interval includes
hundreds of horizontal periods.

[0010] Each of the control signals ®1, ®2 and ®3 has the
gate high voltage Vgh during approximately Y5 horizontal
period every horizontal period. A duty ratio of each of the
control signal @1, ®2 and @3 is about ¥ to 1 by several
numbers because each control signal is generated every
horizontal period. Herein, when a duty ratio of each control
signal is %, only two of the MUX TFTs are included in a
single demultiplexer.

[0011] The MUX TFTs MT1, MT2 and MT3 and the pixel
driving TFT 16 are directly and simultaneously provided on
a glass substrate of the LCD panel 13, and have the same
swing width between the gate high voltage Vgh and the gate
low voltage Vgl. If the MUX TFTs MT1, MT2 and MT3 are
supplied with gate voltages having the same polarity for a
long time, that is, if they receive a positive gate bias stress
or a negative gate bias stress, variation and deterioration of
operation characteristics occur more easily. The variation
and deterioration results from the MUX TFTs MT1, MT2
and MT3 having a longer gate voltage application time than
the pixel driving TFT 16 as shown in FIG. 2. Particularly,
if the MUX TFTs MT1, MT2 and MT3 are formed from
amorphous silicon TFT, then the variation and deterioration
of operation characteristics occur more easily against the
positive gate bias stress or the negative gate bias stress
because a semiconductor layer structure of the amorphous
silicon TFT has more defects than those of polycrystalline
silicon TFT (poly-Si TFT). The variation in operation char-
acteristics of the MUX TFTs MT1, MT2 and MT3 can be
seen from experimental results in FIGS. 3 and 4.

[0012] FIGS. 3 and 4 show experimental results indicat-
ing that a characteristic change of a sample hydride amor-
phous silicon (a-Si:H TFT) happened when a positive gate
bias stress and a negative gate bias stress were applied to the
sample a-Si:H TFT having a channel width/channel length
W/L of 120 um/6 um, respectively. In FIGS. 3 and 4, the
horizontal axis represents a gate voltage [V] of the sample
a-Si:H TFT while the vertical axis represents a current [A]
between the source terminal and the drain terminal of the
sample a-Si:H TFT.

[0013] FIG. 3 shows a threshold voltage and a movement
in a transfer characteristic curve of a TFT according to a
voltage application time when a voltage of +30V is applied
to a gate terminal of the sample a-Si:H TFT. In FIG. 3, as
the time when a high positive voltage is applied to the gate
terminal of the a-Si:H TFT becomes longer, the transfer
characteristic curve of the TFT is moved more to the right
side 31 and the threshold voltage of the a-Si:H TFT rises.

[0014] FIG. 4 shows a threshold voltage and a movement
in a transfer characteristic curve of a TFT according to a
voltage application time when a voltage of -30V is applied
to the gate terminal of the sample a-Si:H TFT. In FIG. 4, as
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the time when a high negative voltage is applied to the gate
terminal of the a-Si:H TFT becomes longer, the transfer
characteristic curve of the TFT is moved more to the left side
(41) and the threshold voltage of the a-Si:H TFT is lowered.

[0015] FIG. 5 shows an accumulation of gate voltage
stresses undergone at each of the MUX TFTs MT1, MT2 and
MT3. In FIG. 5, as the gate voltage stresses of the MUX
TFTs MT1, MT2 and MT3 are accumulated whenever the
same polarity of the control signals ®1, ®2 and D3 are
applied thereto, a threshold voltage of each of the MUX
TFTs MT1, MT2 and MT3 gradually rises or falls. As the
threshold voltage of the MUX TFT rises or falls in this
manner, an operation of the demultiplexer 14 becomes
unstable, thereby causing difficulty to normally drive the
LCD.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is directed to a
liquid crystal display (LCD) and a method of driving the
same that substantially obviates one or more of the problems
due to limitations and disadvantages of the related art.

[0017] An object of the present invention is to provide an
LCD and a method of driving the same that is capable of
minimizing a characteristic variation and a deterioration in
a switching device.

[0018] 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.

[0019] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, the LCD device includes
an LCD panel having a plurality of data lines and a plurality
of gate lines crossing the data lines, a data driving circuit to
generate a data voltage, a demultiplexer to apply the data
voltage from the data driving circuit to the data lines using
a plurality of switching devices, and a control signal gen-
erator to generate a plurality of control signals having a first
polarity of voltage in order to turn on the switching devices
and in order to add a second polarity of voltage to the control
signals.

[0020] In another aspect, the method of driving a demul-
tiplexer for a liquid crystal display (LCD) includes gener-
ating control signals for the demultiplexer connected
between a data driving circuit for generating a data voltage
and data lines of an LCD panel, each of the control signals
having a first polarity of voltage and a second polarity of
voltage; turning on switching devices in the demultiplexter
by using the first polarity of voltage; and restoring a stress
of the switching devices by using the second polarity of
voltage.

[0021] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included
to provide a further understanding of the invention and are
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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:

[0023] FIG. 1 is a block circuit diagram showing a con-
figuration of a related art liquid crystal display (LCD);

[0024] FIG. 2 is a waveform diagram of signals applied to
a demultiplexer shown in FIG. 1,

[0025] FIG. 3 is a graph representing a threshold voltage
and a movement of a transfer characteristic curve of a thin
film transistor during a voltage application time when a
positive voltage is applied to a gate terminal of a sample
a-Si:H thin film transistor according to the related art LCD;

[0026] FIG. 4 is a graph representing a threshold voltage
and a movement of a transfer characteristic curve of a thin
film transistor during a voltage application time when a
negative voltage is applied to the gate terminal of a sample
a-Si:H thin film transistor according to the related art LCD;

[0027] FIG. 5 is a graph representing an accumulated
stress amount applied to the transistor in the demultiplexer
when the same gate voltage is repetitively applied thereto
according to the related art LCD,

[0028] FIG. 6 is a block circuit diagram showing a con-
figuration of an LCD according to an exemplary embodi-
ment of the present invention,

[0029] FIG. 7 is a waveform diagram of control signal and
a scanning pulse for the demultiplexer shown in FIG. 6,

[0030] FIG. 8 is a graph representing a positive stress
amount according to a positive voltage of a control signal
shown in FIG. 7 and a negative stress amount according to
a negative voltage of the control signal by an area,

[0031] FIGS. 9A and 9B are waveform diagrams of
control signals in which an application time or a voltage
level of a negative voltage is different from the control
signals shown in FIG. 7,

[0032] FIG. 10 is a graph showing that stresses are not
accumulated continuously to a transistor of the demulti-
plexer by the negative voltage of the control signals in
FIGS. 7-9B;

[0033] FIG. 11 is a block circuit diagram showing a
configuration of an LCD according to another exemplary
embodiment of the present invention;

[0034] FIG. 12 is a waveform diagram of a control signal
and a scanning pulse for the demultiplexer shown in FIG.
11; and

[0035] FIG. 13 is a graph representing a positive stress
amount according to a positive voltage of the control signal
shown in FIG. 12 and a negative stress amount according to
a negative voltage of the control signal by an area.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0036] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Here-
inafter, the preferred embodiments of the present invention
will be described in detail with reference to FIGS. 6 to 13.
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[0037] FIG. 6 schematically shows a liquid crystal display
(LCD) according to an exemplary embodiment of the
present invention. As shown in FIG. 6, the L.CD includes an
LCD panel 63 having m data lines DL1-DLm and n gate
lines GL1-GLn crossing each other and a plurality of pixel
driving TFTs 66 provided at crossing portions thereof, a
demultiplexer 64 having MUX TFTs MT1, MT2 and MT3
provided between a data driving circuit 61 and the data lines
DL1-DLm and implemented by a n-type amorphous silicon
TFT, a control signal generator 67 for generating stress
compensating control signals C®1, CH2 and CD3, and a
gate driving circuit 62 for sequentially supplying scanning
pulses to the gate lines GL1-GLn.

[0038] The data driving circuit 61 converts digital video
data into analog gamma compensating voltages, and makes
a time division of data for one line to apply the voltages to
m/3 source lines SL1-SLm/3. The m/3 demultiplexers 64 are
arranged parallel to each other between the data driving
circuit 61 and the data lines DL1-DLm. Each of the demul-
tiplexer 64 includes first through third MUX TFTs MT1,
MT2 and MT3 for distributing a data voltage supplied from
a single source line into three data lines. The first through
third MUX TFTs MT1, MT2 and MT3 make a time division
of data input over a single source line in response to positive
voltages of different stress compensating control signals
Cd1, CP2 and CP3 to apply them to three data lines.
Further, the first through third MUX TFTs MT1, MT2 and
MT3 cancel a stress according to an accumulation of posi-
tive gate voltages by negative voltages of the stress com-
pensating control signals C®1, CH2 and CD3, thereby
keeping a threshold voltage constant and an operation char-
acteristic of the demultiplexer 64 stable.

[0039] As shown in FIG. 6, the number of the MUX TFTs
in the demultiplexer 64 and the number of output channels
of the demultiplexer 64 should be three. However, they are
not limited to this, but may be selectively adjusted. If the
number of the MUX TFTs in the demultiplexer 64 and the
number of the output channels of the demultiplexer 64 are 1
(wherein i is an integer), then the number of the source lines
is reduced to m/i.

[0040] The control signal generator 67 generates the stress
compensating control signals CP1, CP2 and CPI for
controlling the MUX TFTs MT1, MT2 and MT3 in the
demultiplexer 64. The stress compensating control signals
Cd1, CP2 and CP3I have a positive gate high voltage Vgh
for turning on the MUX TFTs MT1, MT2 and MT3 and
thereafter have a negative voltage Vneg for compensating a
positive stress as shown in FIG. 7. The negative voltage
Vneg is a lower voltage than a gate low voltage Vgl. The
gate driving circuit 62 sequentially applies the scanning
pulses SP to the gate lines GL1-GLn swung between the gate
high voltage Vgh and the gate low voltage Vgl as shown in
FIG. 7 using a shift register and a level shifter (not shown).

[0041] FIG. 7 shows a scanning pulse SP applied to the
first gate line GL1 and the stress compensating control
signals CP1, CB2 and CP3 applied to the gate terminals of
the first through third MUX TFTs MT1, MT2 and MT3. As
shown in FIG. 7, the scanning pulse SP has a gate high
voltage Vgh during approximately one horizontal period 1H
while maintaining a gate low voltage Vgl during the remain-
ing period. Each of the stress compensating control signal
CP1, CP2 and CP3 includes a positive pulse PP having a

Jun. 23, 2005

positive gate high voltage Vgh, and a negative pulse NP
having a negative voltage Vneg that follows the positive
pulse PP. The positive pulses PP of the stress compensating
control signals C®1, CH2 and CP3 turn on the first through
third MUX TFTs MT1, MT2 and MT3 while the negative
pulses NP of the stress compensating control signals C®1,
Cd2 and CD3 compensate for positive gate bias stresses of
the first through third MUX TFIs MT1, MT2 and MT3.

[0042] An operation of the demultiplexer 64 will be
described below with reference to FIGS. 6 and 7. The
positive pulse PP of the first stress compensating control
signal CP1 is generated at approximately 5 width of the
scanning pulse SP simultaneously with the scanning pulse
SP, thereby turning on the first MUX TFT MT1. Then, a data
voltage of the first source line SL1 is applied to the first data
line DL1. The negative pulse NP of the first stress compen-
sating control signal C®1 applies a negative voltage Vneg to
the gate terminal of the first MUX TFT MTT1 after the first
MUX TFT MT1 is turned on in response to the positive gate
high voltage Vgh.

[0043] The positive pulse PP of the second stress com-
pensating control signal C®2 is generated at approximately
4 width of the scanning pulse SP just after the positive pulse
PP of the first stress compensating control signal C®1,
thereby turning on the second MUX TFT MT2. Then, a data
voltage of the first source line SL1 is applied to the second
data line DL2. The negative pulse NP of the second stress
compensating signal C®2 applies a negative voltage Vneg to
the gate terminal of the second MUX TFT MT2 after the
second MUX TFT MT2 is turned on in response to the
positive gate high voltage Vgh.

[0044] The positive pulse PP of the third stress compen-
sating signal C®3 is generated at approximately %5 width of
the scanning pulse SP just after the positive pulse PP of the
second stress compensating control signal CD2, thereby
turning on the third MUX TFT MT3. Then, a data voltage of
the first source line SL1 is applied to the third data line DL3.
The negative pulse NP of the third stress compensating
signal C®3 applies a negative voltage Vneg to the gate
terminal of the third MUX TFT MT3 after the third MUX
TFT MT3 is turned on in response to the positive gate high
voltage Vgh.

[0045] Partial intervals of the negative pulse NP of the first
stress compensating control signal C®1 and the positive
pulse PP of the second stress compensating control signal
Cd2 overlap with each other, whereas partial intervals of the
negative pulse NP of the second stress compensating control
pulse C®2 and the positive pulse PP of the third stress
compensating control signal C®3 overlap with each other.

[0046] FIG. 8 represents a positive stress amount accord-
ing to a positive voltage of a control signal shown in FIG.
7 and a negative stress amount according to a negative
voltage of the control signal by an area. As shown in FIG.
8, the positive pulses PP of the stress compensating control
signals C@1, CP2 and CP3 apply positive gate bias stresses
to the MUX TFTs MT1, MT2 and MT3, whereas the
negative pulse NP of the stress compensating control signals
CP1, CP2 and CP3 apply negative gate bias stresses to the
MUX TFTs MT1, MT2 and MT3. A negative stress amount
S(negative) caused by the negative pulses PP of the stress
compensating control signals C®1, CO2 and CP3 is “k”
times as large as a positive stress amount S(positive) caused
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by the positive pulses PP of the stress compensating control
signals C®1, CP2 and CP3. Each of the negative stress
amount S(negative) and the positive stress amount S(posi-
tive) corresponds to an area of (voltagextime). Herein, “k”
is a proportional coefficient having a positive value. Mean-
while, the negative pulses PP of the stress compensating
control signals C®1, CP2 and CD3 may be a rectangular
pulse, a ramp pulse, or other shaped pulses.

[0047] If a data voltage corresponding to a source voltage
of each of the MUX TFTs MT1, MT2 and MT3 goes close
to the gate low voltage Vgl, then the proportional coefficient
“k” must be larger than 1. Since most of data voltages are
generally higher than the gate low voltage Vgl, the propor-
tional coefficient k has a value satisfying a condition of
“0=k=10.” On the other hand, the related art control signals
@1, @2 and P3 as shown in FIG. 2 can apply positive gate
bias stresses to the MUX TFTs MT1, MT2 and MT3, but
cannot apply negative gate bias stresses capable of canceling
the positive gate bias stresses. In other words, in the related
art control signals ®1, ®2 and P3, the negative stress
amount S(negative) of the MUX TFTs MT1, MT2 and MT3
is ‘0.

[0048] The negative pulses PP of the stress compensating
control signals C®1, CP2 and CP3 have a voltage AV or a
time At differentiated within a condition that the negative
stress amount S(negative) is “k” times as large as the
positive stress amount caused by the positive pulses PP of
the stress compensating control signals C®1, CD2 and CP3
(wherein “0=k=10"). For instance, as shown in FIG. 9A,
the negative voltage Vneg may be changed into a lower
negative voltage Vnegl, whereas an application time At of
the negative voltage Vneg may be changed into a shorter
time Atl. Further, as shown in FIG. 9B, the negative voltage
Vneg may be changed into a higher negative voltage Vneg2,
whereas an application time At of the negative voltage Vneg
may be changed into a longer time At2.

[0049] FIG. 10 shows an accumulation of gate voltage
stresses undergone at the MUX TFTs MT1, MT2 and MT3.
As shown in FIG. 10, the MUX TFTs MT1, MT2 and MT3
do not have any gate voltage stresses because polarities of
the stress compensating control signals C®1, CO2 and CP3
are periodically inverted. Accordingly, a threshold voltage is
kept constant and an operation characteristic of each of the
MUX TFTs MT1, MT2 and MT3 are not deteriorated.

[0050] FIGS. 11-13 show an LCD according to another
exemplary embodiment of the present invention. As shown
in FIG. 11, the LCD includes an LCD panel 113 having m
data lines DL1-DLm and n gate lines GL1-GLn crossing
each other and a plurality of pixel driving TFTs 116 provided
at respective crossing portions, a demultiplexer 114 having
MUX TFTs MT1, MT2 and MT3 provided between a data
driving circuit 111 and the data lines DL1-DLm and imple-
mented by a p-type polycrystalline silicon TFT, a control
signal generator 117 for generating stress compensating
control signals D®1, D®2 and D®3, and a gate driving
circuit 112 for sequentially supplying scanning pulses to the
gate lines GL1-GLn.

[0051] The data driving circuit 111 converts digital video
data into analog gamma compensating voltages, and makes
a time division of data for one line to apply the voltages to
m/3 source lines SL1-SLm/3. The m/3 demultiplexers 114
are arranged parallel to each other between the data driving
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circuit 111 and the data lines DL1-DLm. Each of the
demultiplexer 114 includes first through third MUX TFTs
MT1, MT2 and MT3 for distributing a data voltage supplied
from a single source line into three data lines. The first
through third MUX TFTs MT1, MT2 and MT3 make a time
division of data input over a single source line in response
to negative voltages of different stress compensating control
signals D®1, D2 and DD3 to apply them to three data
lines. Further, the first through third MUX TFTs MT1, MT2
and MT3 cancel a stress caused according to an accumula-
tion of negative gate voltages by positive voltages of the
stress compensating control signals D@1, D®2 and DP3,
thereby keeping a threshold voltage constant and an opera-
tion characteristic of the demultiplexer 114 stable.

[0052] The control signal generator 117 generates the
stress compensating control signals D®1, D®2 and D®3 for
controlling the MUX TFTs MT1, MT2 and MT3 in the
demultiplexer 114. The stress compensating control signals
D@1, D®2 and D®3 have a negative voltage -V for turning
on the MUX TFTs MT1, MT2 and MT3 and thereafter have
a positive voltage +V for compensating a negative stress as
shown in FIG. 12.

[0053] The gate driving circuit 112 sequentially applies
scanning pulses SP to the gate lines GL1-GLn swung
between the gate high voltage Vgh and the gate low voltage
Vgl as shown in FIG. 12 using a shift register and a level
shifter (not shown).

[0054] FIG. 12 shows a scanning pulse SP1 applied to the
first gate line GL1 and the stress compensating control
signals D@1, D®2 and D®3 applied to the gate terminals of
the first through third MUX TFTs MT1, MT2 and MT3. As
shown in FIG. 12, if the pixel driving TFT is implemented
by a p-type transistor like the MUX TFTs MT1, MT2 and
MT3, then the scanning pulse SP has a gate low voltage Vgl
during approximately one horizontal period 1H while main-
taining a gate high voltage Vgh during the remaining period.

[0055] Each of the stress compensating control signal
D@1, D®2 and DP3 includes a negative pulse having a
negative voltage -V, and a positive pulse having a positive
voltage +V that follows the negative pulse. The negative
pulses of the stress compensating control signals D®1, D®2
and D®3 turn on the first through third MUX TFTs MT1,
MT2 and MT3 while the positive pulses of the stress
compensating signals D®1, DD2 and DP3 compensate for
negative gate bias stresses of the first through third MUX
TFTs MT1, MT2 and MT3.

[0056] FIG. 13 represents a positive stress amount and a
negative stress amount applied to the MUX TFTs MT1,
MT2 and MT3 of the demultiplexer 114 by the stress
compensating control signals D®1, D®2 and D3 by an
area. As shown in FIG. 13, the negative pulses of the stress
compensating control signals D®1, D®2 and D®3 apply
negative gate bias stresses to the MUX TFTs MT1, MT2 and
MT3 while the positive pulse of the stress compensating
control signals D@1, D®2 and D®3 apply positive gate bias
stresses to the MUX TFTs MT1, MT2 and MT3. A positive
stress amount S(positive) caused by the positive pulses of
the stress compensating control signals D®1, D®2 and DD3
is “K” times as large as a negative stress amount S(negative)
caused by the negative pulses of the stress compensating
control signals D®1, DP2 and DPI”. Herein, “k” is a
proportional coefficient having a positive value satisfies a
condition of “0=k=10."
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[0057] In addition, the positive pulses of the stress com-
pensating control signals D®1, D®2 and DD3 may have a
voltage AV or a time At differentiated within this condition.
Meanwhile, the positive pulses of the stress compensating
control signals D®D, D®2 and D®3 may be a rectangular
pulse or a ramp pulse, or other shaped pulses. Alternatively,
switching devices, that is, the MUX TFTs MT1, MT2 and
MT3 of the demultiplexers 64 and 114 according to the
exemplary preferred embodiments, may be implemented by
amorphous silicon or crystalline silicon.

[0058] As described above, according to the present
invention, the demultiplexer is provided between the data
driving circuit and the data lines, thereby simplifying the
number of signal wires and the circuit configuration. Further,
an inverse polarity of pulse is added to the control signal for
controlling each MUX TFT, thereby minimizing a charac-
teristic variation and a deterioration in the MUX TFT
resulted from the gate bias stress caused by an application of
the same polarity of gate voltages to the gate terminals of the
MUX TFTs.

[0059] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
LCD and the method of driving the same of the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention
cover 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 (LCD) device, comprising:

an LCD panel having a plurality of data lines, and a
plurality of gate lines crossing the data lines;

a data driving circuit to generate a data voltage;,

a demultiplexer to apply the data voltage from the data
driving circuit to the plurality of data lines using a
plurality of switching devices; and

a control signal generator to generate a plurality of control
signals having a first polarity of voltage in order to turn
on the switching devices and in order to add a second
polarity of voltage to the control signals.

2. The LCD device according to claim 1, wherein the
plurality of switching devices include amorphous silicon
transistors.

3. The LCD device according to claim 1, wherein the
plurality of switching devices include n-type transistors.

4. The LCD device according to claim 3, wherein the first
polarity of voltage is a positive voltage whereas the second
polarity of voltage is a negative voltage.

5. The LCD device according to claim 4, wherein a
negative stress amount caused by the second polarity of
voltage is “k” times as large as a positive stress amount
caused by the first polarity of voltage, wherein “k” satisfies
a condition of “0=k=10."

6. The LCD device according to claim 1, wherein the
plurality of switching devices include p-type transistors.

7. The LCD device according to claim 6, wherein the first
polarity of voltage is a negative voltage whereas the second
polarity of voltage is a positive voltage.

8. The LCD device according to claim 7, wherein a
positive stress amount caused by the second polarity of
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voltage is “k” times as large as a negative stress amount
caused by the first polarity of voltage, wherein “k” satisfies
a condition of “0£k=10.”

9. The LCD device according to claim 2, wherein at least
any one of a voltage application time and a voltage level in
the first polarity of voltage is different from that in the
second polarity of voltage.

10. The LCD device according to claim 2, wherein the
plurality of data lines includes a first data line, a second data
line and a third data line, and the plurality of switching
devices include:

a first switching device connected between the data driv-
ing circuit and the first data line to apply a voltage from
the data driving circuit to the first data line in response
to the first polarity of voltage;

a second switching device connected between the data
driving circuit and the second data line to apply the
voltage from the data driving circuit to the second data
line in response to the first polarity of voltage; and

a third switching device connected between the data
driving circuit and the third data line to apply the
voltage from the data driving circuit to the third data
line in response to the first polarity of voltage.

11. The LCD device according to claim 10, wherein the

control signals include:

a first control signal to control the first switching device;

a second control signal to control the second switching
device; and

a third control signal to control the third switching device,

wherein phases of the first through third control signals

are different from each other.

12. The LCD device according to claim 11, wherein the
second polarity of voltage of the first control signal overlaps
with at least portion of the first polarity of voltage of the
second control signal, and the second polarity of voltage of
the second control signal overlaps with at least portion of the
first polarity of voltage of the third control signal.

13. The LCD device according to claim 1, wherein the
first polarity of voltage is followed by the second polarity of
voltage.

14. A method of driving a demultiplexer for a liquid
crystal display (LCD), comprising:

generating control signals for the demultiplexer con-
nected between a data driving circuit for generating a
data voltage and a plurality of data lines of an LCD
panel, each of the control signals having a first polarity
of voltage and a second polarity of voltage;

turning on switching devices in the demultiplexer by
using the first polarity of voltage; and

restoring a stress of the switching devices by using the

second polarity of voltage.

15. The method according to claim 14, wherein at least
any one of a voltage application time and a voltage level in
the first polarity of voltage is different from that in the
second polarity of voltage.

16. The method according to claim 14, wherein the
generating the control signals includes:
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generating a first control signal to control a first one of the
switching devices connected between the data driving
circuit and a first one of the data lines;

generating a second control signal to control a second one
of the switching devices connected between the data
driving circuit and a second one of the data lines; and

generating a third control signal to control a third one of
the switching devices connected between the data driv-
ing circuit and a third one of the data lines.

17. The method according to claim 16, wherein the second
polarity of voltage of the first control signal overlaps with at
least portion of the first polarity of voltage of the second
control signal, and the second polarity of voltage of the
second control signal overlaps with at least portion of the
first polarity of voltage of the third control signal.

18. The method according to claim 14, wherein the first
polarity of voltage is followed by the second polarity of
voltage.

19. The method according to claim 14, wherein the
switching devices include n-type transistors.
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20. The method according to claim 19, wherein the first
polarity of voltage is a positive voltage whereas the second
polarity of voltage is a negative voltage.

21. The method according to claim 20, wherein a negative
stress amount caused by the second polarity of voltage is “k”
times as large as a positive stress amount caused by the first
polarity of voltage, wherein “k” satisfies a condition of
“0=k=10"

22. The method according to claim 14, wherein the
switching devices include p-type transistors.

23. The method according to claim 22, wherein the first
polarity of voltage is a negative voltage whereas the second
polarity of voltage is a positive voltage.

24. The method according to claim 23, wherein a positive
stress amount caused by the second polarity of voltage is “k”
times as large as a negative stress amount caused by the first

polarity of voltage, wherein “k” satisfies a condition of
“0=k=10."
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