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DRIVING CIRCUIT OF DISPLAY DEVICE AND
METHOD FOR DRIVING THE DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Patent Application No. P2005-0058609, filed on Jun. 30,
2005, which is hereby incorporated by reference as if fully
set forth herein.

TECHNICAL FIELD

[0002] The present application relates to a driving circuit
of a display device, and more particularly, to a driving circuit
of a display device which is capable of sequentially output-
ting scan pulses having an increased pulse width, and a
method for driving the display device.

BACKGROUND

[0003] Liquid crystal display (LCD) devices display an
image by controlling the light transmittance of liquid crystal
using an electric field. Such an LCD device includes an LCD
panel having pixel regions arranged in the form of a matrix,
and a driving circuit for driving the LCD panel.

[0004] In the LCD panel, a plurality of gate lines and a
plurality of data lines are arranged such that they cross each
other. The pixel regions of the LCD panel are arranged at
regions defined by the crossing gate lines and data lines.
Pixel electrodes and a common electrode are formed in the
liquid crystal panel, to apply an electric field to each pixel
region.

[0005] Each pixel electrode is connected to an associated
one of the data lines via source and drain electrodes of a thin
film transistor (TFT) which functions as a switching ele-
ment. The TFT is turned on by a scan pulse applied to the
gate electrode of the TFT via the associated gate line, to
enable the pixel electrode to be charged with a data signal
from the associated data line.

[0006] The driving circuit includes a gate driver for driv-
ing the gate lines, a data driver for driving the data lines, a
timing controller for supplying control signals for control of
the gate driver and data driver, and a power supply for
supplying various drive voltages used in the LCD device.

[0007] The timing controller controls drive timings of the
gate driver and data driver, and supplies a pixel data signal
to the data driver. The power supply boosts or reduces an
input voltage, to generate drive voltages such as a common
voltage VCOM, a gate-high-voltage signal VGH, and a
gate-low-voltage signal VGL. The gate driver sequentially
supplies scan pulses to the gate lines, to enable liquid crystal
cells of the LCD panel to be sequentially driven on a
line-by-line basis. The data driver supplies a pixel voltage
signal to each data line every time a scan pulse is supplied
to one of the gate lines. In this manner, the LCD device
displays an image by controlling the light transmittance of
each liquid crystal cell by an electric field applied between
the associated pixel electrode and the common electrode in
accordance with a pixel voltage signal applied to the data
line associated with the liquid crystal cell.

[0008] In order to sequentially output scan pulses, the gate
driver includes a shift register such as is shown in FIG. 1 The
shift register includes n stages AST1 to ASTn and one
dummy stage ASTn+1 which are connected in series. The
stages AST1 to ASTn+1 output scan pulses Voutl to Voutn+

Jan. 4, 2007

1, respectively. That is, the scan pulses Voutl to Voutn+1 are
output in a sequential manner from the stages AST1 to
ASTn+1, starting from the first stage AST1, and ending at
the dummy stage ASTn+1. The scan pulses Voutl to Voutn
output from the stages AST1 to ASTn, except for the dummy
stage ASTn+1, are sequentially supplied to gate lines of a
liquid crystal panel (not shown), respectively, to cause the
gate lines to be sequentially scanned.

[0009] Each of the stages AST1 to ASTn+1 of the shift
register receives a first voltage VDD, a second voltage VSS,
and two of first through fourth clock pulses CLK1 to CLK4.
Successive clock pulses of the first through fourth clock
pulses CLK1 to CLK4 have a phase difference from each
other. The first voltage VDD is a positive voltage, whereas
the second voltage VSS is a ground voltage.

[0010] The first stage AST1, which is arranged upstream
from the remaining stages AST1 to ASTn+1, receives a start
pulse SP, in addition to the first voltage VDD, second
voltage VSS, and two clock pulses.

[0011] Inan LCD device having an increased display area,
gate lines thereof have an increased length. As the length of
the gate lines increases, the resistance and capacitance
components of the gate lines are increased. Scan pulses
supplied to the gate lines may be distorted by the increased
resistance and capacitance components. In FIG. 2, shows an
ideal scan pulse 201 where it is assumed that there are no
resistance and capacitance components in the associated
gate line. On the other hand, resistance and capacitance
components of the associated gate line increase the rise time
TR of the scan pulse resulting in a distorted pulse 202, Since
the distorted scan pulse 202 has an increased rise time TR,
as compared to the ideal scan pulse 201, the effective
charging time TS, for which the scan pulse is maintained at
a target voltage VT, is shortened. When the scan pulse 202,
which has a distorted waveform, as mentioned above, is
applied to the gate electrode of the associated TFT, the
turn-on time of the TFT is reduced, thereby reducing the
time duration of the data voltage supplied from the associ-
ated data line by the turned-on TFT. As a result, the
waveform of the data voltage applied to the associated pixel
electrode via the drain/source terminal of the turned-on TFT
is distorted, and the data voltage is insufficiently charged in
the pixel electrode.

SUMMARY

[0012] A driving circuit for a display device is disclosed
which is capable of sequentially outputting scan pulses
having an increased pulse width, such that successive ones
of the scan pulses are overlapped with each other for a
predetermined time, to increase the effective charging time
for which the scan pulses are maintained at a target voltage,
and, a method for driving the display device.

[0013] in an aspect, a driving circuit of a display device
comprises: a first shift register for sequentially supplying
first scan pulses to one-side of the ends of gate lines included
in a display, to sequentially drive the gate lines, the first shift
register simultaneously driving at least two adjacent gate
lines for a predetermined period of time; and, a second shift
register for sequentially supplying second scan pulses to the
other-side ends of the gate lines, to sequentially drive the
gate lines, the second shift register simultaneously driving at
least two adjacent gate lines for a predetermined period of
time.
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[0014] In another aspect, a method for driving a display
device includes the steps of: sequentially supplying first scan
pulses to one-side of the ends of gate lines in a display, to
sequentially drive the gate lines, and to simultaneously drive
at least two adjacent gate lines for a predetermined period of
time; and sequentially supplying second scan pulses to the
other-side of the ends of the gate lines, to sequentially drive
the gate lines, to simultaneously drive at least two adjacent
gate lines for a predetermined period of time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG.1is a diagram illustrating a conventional shift
register;
[0016] FIG. 2 is a waveform diagram illustrating wave-

forms of an ideal scan pulse and a distorted scan pulse;

[0017] FIG. 3 is a block diagram illustrating a configura-
tion of a shift register according to a first embodiment;

[0018] FIG. 4 is a timing diagram of first through fourth
clock pulses and first through fourth scan pulses;

[0019] FIG. 5is a waveform diagram explaining compari-
son of scan pulses with conventional scan pulses;

[0020] FIGS. 6A and 6B are waveform diagrams illustrat-
ing simulated waveforms of the scan pulses and simulated
waveforms of the conventional scan pulses, respectively;

[0021] FIG. 7 is a circuit diagram illustrating a circuit
included in a third stage of a first shift register shown in FIG.
3

[0022] FIG. 8 is a circuit diagram illustrating first through

third stages of the first shift register, each of which has a
circuit configuration shown in FIG. 7;

[0023] FIG. 9 is a circuit diagram illustrating a circuit
configuration included in the third stage of the first shift
register shown in FIG. 3;

[0024] FIGS. 10A and 10B are circuit diagrams illustrat-
ing the first through third stages of the first shift register,
each of which has a circuit configuration shown in FIG. 9;

[0025] FIG. 11 is a block diagram illustrating a shift
register according to a second embodiment;

[0026] FIG. 12 is a circuit diagram illustrating a circuit
included in the third stage of the first shift register shown in
FIG. 11; and

[0027] FIGS. 13A and 13B are circuit diagrams illustrat-
ing the third stage of the first shift register having the circuit
configuration shown in FIG. 12.

DETAILED DESCRIPTION

[0028] Reference will now be made in detail to the exem-
plary embodiments of the present invention, which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout
the drawings to refer to the same or like parts.

[0029] As shown in FIG. 3, the shift register according to
the first embodiment, which may be incorporated in an LCD
device, the shift register outputs a plurality of scan pulses
Voutl to Voutn to gate lines GL1 to GLn of an LCD panel
300 in a sequential manner in response to associated ones of
clock pulses CLK1 to CLK4 and a start pulse SP, respec-
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tively, while increasing the pulse width of each of the scan
pulses Voutl to Voutn such that successive scan pulses Voutl
to Voutn are overlapped with each other for a predetermined
time.

[0030] The shift register may be divided into two shift
registers: namely, first and second shift registers 301a and
3015. The first shift register 301a, which is arranged at the
left side of the LCD panel 300, supplies a scan pulse to one
end of each of the gate lines GL1 to GLn. The second shift
register 3015, which is arranged at the right side of the LCD
panel 300, supplies a scan pulse to the other end of each of
the gate lines GL1 to GLn.

[0031] Inorderto reduce the size of the display device, the
first and second shift registers 301a and 3015 may be
incorporated into the LCD panel 300.

[0032] The LCD panel 300 includes a plurality of gate
lines GL1 to GLn which extend in parallel in one direction,
and a plurality of data lines DL.1 to DLm which extend in
parallel in a direction orthogonal to the gate lines GL1 to
GLn. Each of the data lines DL1 to DLm may be charged
with a data voltage output from the data driver. A TFT switch
and a pixel electrode are formed at each pixel region defined
by an associated one of the gate lines GL1 to GLn and an
associated one of the data lines DL1 to DLm.

[0033] The TFT is formed near a region where the one of
the gate lines GL1 to GLn and the associated one of the data
lines DL1 to DLm cross each other. The TFT switches the
data voltage charged in the associated one of the data lines
DL1 to DLm in response to an associated one of the scan
pulses Voutl to Voutn charged in the associated one of the
gate lines GL1 to GLn, to apply the data voltage to the
associated pixel electrode. In this manner the pixels of an
image may be displayed on the LCD panel 300.

[0034] The first shift register 301a includes n stages BST1
to BSTn, a first dummy stage BSTn+1, and a second dummy
stage BSTn+2, which are connected in series. The stages
BST1 to BSTn+2 output scan pulses Voutl to Voutn+2,
respectively, in a sequential manner from the stages BST1 to
BSTn+2, starting from the first stage BST1, and ending at
the second dummy stage BSTn+2. The scan pulses are
sequentially supplied to the gate lines GL1 to GLn of the
LCD panel 300 respectively, to cause the gate lines GL1 to
GLn to be sequentially scanned.

[0035] The second shift register 3015 has the same con-
figuration as the first shift register 301a. Accordingly, the
scan pulses Voutl to Voutn+2 output from the stages BST1
to BSTn+2 of the first shift register 301a are identical to scan
pulses Voutl to Voutn+2 output from stages BST1 to
BSTn+2 of the second shift register 3015, respectively. For
example, the first scan pulse Voutl output from the first stage
BST1 of the first shift register 301a is supplied to the first
gate line GL1 at the same time as the first scan pulse Voutl
output from the first stage BST1 of the second shift register
301b. Thus, the stages BST1 to BSTn+2 of the first shift
register 301a correspond to the stages BST1 to BSTn+2 of
the second shift register 3015 such that they output the same
scan pulses Voutl to Voutn+2, respectively. However, each
of the stages BST1 to BSTn included in the first shift register
301a applies the scan pulses Voutl to Voutn to one end of an
associated one of the gate lines GL1 to GLn, whereas each
of the stages BST1 to BSTn included in the second shift
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register 3015 applies an associated one of the scan pulses
Voutl to Voutn to the corresponding other end of the gate
lines GL1 to GLn.

[0036] Each of the stages BST1 to BSTn+2 of the first
shift register 301a receives first through fourth voltages
VDD, VSS, VDD3, and VDD4, and one of first through
fourth clock pulses CLK1 to CLK4 which arranged to have
a phase difference between successive ones thereof. The first
voltage VDD may be a DC voltage having a positive
polarity, whereas the second voltage VSS may be a voltage
having a negative polarity. Each of the third and fourth
voltages VDD3 and VDD4 may be an AC voltage which
may alternate in polarity on a frame-by-frame basis. The
third and fourth voltages VDD3 and VDD4 have different
polarities in the same frame.

[0037] The first stage BST1, which is arranged upstream
from the remaining stages BST2 to BSTn in the first shift
register 301a, receives a start pulse SP, in addition to the first
through fourth voltages VDD, VSS, VDD3, and VDD4, and
two of the first through fourth clock pulses CLK1 to CLK4.

[0038] As described above, the first through fourth clock
pulses CLK1 to CLK4 are output after being time (phase)-
delayed with respect one another. That is, the second clock
pulse CLK2 is output after being time-delayed from the first
clock pulse CILK1. The third clock pulse CLK3 is output
after being time-delayed from the second clock pulse CLK2.
The fourth clock pulse CLK4 is output after being time-
delayed from the third clock pulse CLK3.

[0039] Start pulse SP, applied to the first stage BST1 in the
first shift register 301a, is output earlier than the clock pulses
CLK1 to CLK4. The start pulse SP is output once for each
frame. That is, for each frame, the start pulse SP is first
output, and then the first through fourth clock pulses CLK1
to CLK4 are sequentially output in a repetitive manner.
Accordingly, the first clock pulse CLK1 is output in a period
between the point of time when the fourth clock pulse CLK4
is output and the point of time when the second clock pulse
CLK2 is output. The fourth clock pulse CLK4 may be output
in synchronism with the start pulse SP. In this case, the
fourth clock pulse CLK4 is output earlier than the first
through third clock pulses CLK1 to CLK3.

[0040] The first shift register 301a may use two or more
clock pulses. That is, the first shift register 301a may use
only two of the first through fourth clock pulses CLK1 to
CLKd, for example, the first and second clock pulses CLK1
and CLK2, or may use only three of the first through fourth
clock pulses CLK1 to CLK4, for example, the first through
third clock pulses CLK1 to CLK3. Alternatively, the first
shift register 301a may use at least five clock pulses which
are sequentially output.

[0041] The second shift register 3015 has the same con-
figuration as the first shift register 301a.

[0042] Since the first and second shift registers 301a and
301) operate in the same manner, the following description
will be given only in conjunction with the first shift register
301a.

[0043] When a start pulse SP from the timing controller is
first input to the first stage BST1, the first stage BST1 is
enabled in response to the start pulse SP. Thereafter, the
enabled first stage BST1 receives a first clock pulse CLK1
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from the timing controller, and outputs the first clock pulse
CLK1 as a first scan pulse Voutl. The first scan pulse Voutl
from the first stage BST1 is supplied to the first gate line
GL1 and second stage BST2. In response to the first scan
pulse Voutl, the second stage BST2 is enabled. Thereafter,
the enabled second stage BST2 receives a second clock
pulse CLK2 from the timing controller, and outputs the
second clock pulse CLK2 as a second scan pulse Vout2. The
second scan pulse Vout2 from the second stage BST2 is
supplied to the second gate line GL2 and third stage BST3.
In response to the second scan pulse Vout2, the third stage
BST3 is enabled. Subsequently, the enabled third stage
BST3 receives a third clock pulse CLK3 from the timing
controller, and outputs the third clock pulse CLK3 as a third
scan pulse Vout3. The third scan pulse Vout3 from the third
stage BST3 is supplied to the third gate line GL3, fourth
stage BST4, and first stage BST1. In response to the third
scan pulse Vout3, the fourth stage BST4 is enabled. Also, the
first stage BST1 supplies the third voltage VSS to the first
gate line GL.1 in response to the third scan pulse Vout3.
Thereafter, the enabled fourth stage BST4 receives a fourth
clock pulse CLK4 from the timing controller, and outputs
the fourth clock pulse CLK4 as a fourth scan pulse Vout4.
The fourth scan pulse Voutd from the fourth stage BST4 is
supplied to the fourth gate line GL4 and fifth stage BST5. In
response to the fourth scan pulse Voutd, the fifth stage BST5
is enabled. The enabled fifth stage BST5S receives a first
clock pulse CLK1 from the timing controller, and outputs
the first clock pulse CLK1 as a fifth scan pulse Vout5. The
fifth scan pulse Vout5 from the fifth stage BST5 is supplied
to the fifth gate line GLS5, sixth stage BST6, and third stage
BST3. In response to the fifth scan pulse Vout5, the sixth
stage BST6 is enabled. Also, the third stage BST3 supplies
the third voltage VSS to the third gate line GL3 in response
to the fifth scan pulse Vout5. In such a manner, sixth through
n-th scan pulses Vout6 to Voutn are sequentially output from
the sixth through n-th stages BST6 to BSTn, respectively.
The sixth through n-th scan pulses Vouté to Voutn are
sequentially supplied to the sixth through n-th gate lines
GL6 to GLn, respectively.

[0044] The scan pulses have a pulse width such that
successive ones of the scan pulses are overlapped with each
other for a predetermined width. In this example, the first
dummy stage BSTn+l supplies an n+l-th scan pulse
Voutn+1 to the n-1-th stage BSTn-1, whereas the second
dummy stage BSTn+2 functions to supply an n+2-th scan
pulse Voutn+2 to the n-th stage BSTn. That is, the n+1-th
and n+2-th scan pulses Voutn+1 and Voutn+2 output from
the first and second dummy stages BSTn+1 and BSTn+2 are
not supplied to any gate lines. The n+1-th and n+2-th scan
pulses Voutn+1 and Voutn+2 function as dummy outputs for
enabling the n-1-th and n-th stages BSTn-1 and BSTn to
output the second voltage VSS, respectively.

[0045] Thus, the stages BST1 to BSTn output the scan
pulses Voutl to Voutn, to sequentially supply the scan pulses
Voutl to Voutn to the gate lines GL1 to GLn, respectively.
At the same time, each of the stages BST1 to BSTn supplies
an associated one of the scan pulses Voutl to Voutn to the
downstream stage to an enable the stage, equivalent to an
individual start pulse SP. Each of the stages BST1 to BSTn
supplies the second voltage VSS to the associated gate line
in response to the scan pulse output from the downstream
stage.
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[0046] The second shift register 3015 operates in the same
manner as the first shift register 301a. However, each of the
stages BST1 to BSTn included in the second shift register
3015 supplies an associated one of the scan pulses Voutl to
Voutn to the other end of an associated one of the gate lines
GL1 to GLn,

[0047] Each of the stages BST1 to BSTn included in each
of the first and second shift registers 301a and 3015 does not
receive the scan pulse output from the first downstream
stage, but receives the scan pulse output from the second
downstream stage.

[0048] Since the scan pulses Voutl to Voutn have the same
waveform, the following description will be given only in
conjunction with the first through fourth scan pulses Voutl
to Voutd.

[0049] As shown in FIG. 4, each of the first through fourth
scan pulses Voutl to Voutd may have a pulse width which
may be divided into a pre-charging period A and an effective
charging period B. The pre-charging period A of each of the
scan pulses Voutl to Voutd is overlapped in time with the
effective charging period B of the previous scan pulse. Also,
the effective charging period B of each of the scan pulses
Voutl to Voutd is overlapped in time with the pre-charging
period A of the next scan pulse. Accordingly, each of the
scan pulses Voutl to Voutd begins to be output in the
effective charging period B of the previous scan pulse, and
may reach a target voltage VT in the effective charging
period B of the associated scan pulse.

[0050] The first scan pulse Voutl begins to be output in
one period of the start pulse SP corresponding to the
pre-charging period A of the first scan pulse Voutl, and is
maintained at the target voltage VT in the effective charging
period B of the first scan pulse Vout1. The second scan pulse
Vout2 begins to be output in the effective charging period B
of the first scan pulse Voutl corresponding to the pre-
charging period A of the second scan pulse Vout2, and is
maintained at the target voltage VT in the effective charging
period B of the second scan pulse Vout2. The third scan
pulse Vout3 begins to be output in the effective charging
period B of the second scan pulse Vout2 corresponding to
the pre-charging period A of the third scan pulse Vout3, and
is maintained at the target voltage VT in the effective
charging period B of the third scan pulse Vout3. The fourth
scan pulse Vout4 begins to be output in the effective charg-
ing period B of the third scan pulse Vout3 corresponding to
the pre-charging period A of the fourth scan pulse Vout4, and
is maintained at the target voltage VT in the effective
charging period B of the fourth scan pulse Vout4.

[0051] Thus, each of the scan pulses Voutl to Vout4 has a
pulse width larger than that of the conventional scan pulses
by a pulse width corresponding to the pre-charging period A.
Accordingly, the turn-on duration of the TFTs of the liquid
crystal panel 300, which receive the scan pulses Voutl to
Voutd, is increased.

[0052] Since each of the scan pulses Voutl to Voutd is
output in synchronism with an associated one of the first
through fourth clock pulses CLK1 to CLK4, successive ones
of the first through fourth clock pulses CLK1 to CLK4 are
overlapped with each other by a predetermined time equal to
that of the scan pulses Voutl to Voutd.

[0053] Since the first through fourth clock pulses CLK1 to
CLK4 are continuously repeated while maintaining a pre-
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determined time difference between successive ones thereof,
the first clock pulse CLK1 is overlapped with the fourth
clock pulse CLK4.

[0054] FIG. 5 is a waveform diagram comparing the scan
pulses according to the present example with the conven-
tional scan pulses. FIGS. 6 A and 6B are waveform diagrams
illustrating simulated waveforms of the scan pulses accord-
ing to the present example and simulated waveforms of the
conventional scan pulses, respectively.

[0055] When the waveforms of the conventional scan
pulses Voutl' and Vout2' are distorted by resistance and
capacitance components of the associated gate lines, the rise
time TR of the conventional scan pulses Voutl' and Vout2'
is increased. As a result, the effective charging time TS of the
conventional scan pulses Voutl' and Vout2', for which the
scan pulses are maintained at a target voltage VT, is short-
ened. Meanwhile, a data voltage Data is applied to each data
line while being periodically varied in polarity between
positive and negative polarities. In this case, the effective
charging time TS of the scan pulses is shorter than the time
1H, for which the data voltage Data is maintained at a
positive polarity state, or for which the data voltage Data is
maintained at a negative polarity state.

[0056] In the present example, however, the first scan
pulse Voutl begins to be output at a time within the period
of the start pulse SP (corresponding to the pre-charging
period A of the first scan pulse Voutl), and reaches a target
voltage VT after being gradually increased in voltage.
Thereafter, the first scan pulse Voutl is maintained at the
target voltage VT for a time corresponding to the effective
charging period B of the first scan pulse Voutl. That is, the
rise time TR of the first scan pulse Voutl is not included in
the time corresponding to the effective charging period B of
the first scan pulse Voutl, but is included in the time
corresponding to the pre-charging period A of the first scan
pulse Voutl. Accordingly, the time corresponding to the
effective charging time B of the first scan pulse Voutl is not
reduced by the rise time TR. Similarly, the second scan pulse
Vout2 begins to be output a time within the effective
charging period B of the first scan pulse Voutl (correspond-
ing to the pre-charging period A of the second scan pulse
Vout2), and reaches the target voltage VT after being gradu-
ally increased in voltage. Thereafter, the second scan pulse
Vout2 is maintained at the target voltage VT for a time
corresponding to the effective charging period B of the
second scan pulse Vout2. That is, the rise time TR of the
second scan pulse Vout2 is not included in the time corre-
sponding to the effective charging period B of the second
scan pulse Vout2, but is included in the time corresponding
to the pre-charging period A of the second scan pulse Vout2.
Accordingly, the time corresponding to the effective charg-
ing time B of the second scan pulse Vout2 is not reduced by
the rise time TR.

[0057] As shown in FIGS. 6A and 6B, the first and second
scan pulses of the present example Voutl and Vout2 have an
effective charging time TS longer than that of the conven-
tional first and second scan pulses Voutl' and Vout2'. Since
the effective charging time TS of the first and second scan
pulses Voutl and Vout2 according to the present invention is
longer than the time 1H, for which the data voltage Data is
maintained at a positive or negative polarity state, the data
voltage Data can be effectively transferred to the associated
pixel electrodes.
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[0058] Since successive ones of the scan pulses Voutl to
Voutn have an overlapping pulse width period, there may be
a problem occurring when each of the stages BST1 to
BSTn+2 receives a scan pulse from the next downstream
stage. For example, if the second scan pulse Vout2 output
from the second stage BST2 is input to the first stage BST1,
as in the conventional arrangement, the first stage BST1,
which outputs the first scan pulse Voutl, supplies the second
voltage VSS to the first gate line GL1 at a time within the
effective charging period B of the first scan pulse Voutl
because the first and second scan pulses Voutl and Vout2,
which are successively output, have an overlapping pulse
width period. Tha is, the first stage BST1 supplies the second
voltage VSS to the first gate line GL1 at the time when the
second scan pulse Vout2 is output (that is, a time within the
pre-charging period A of the second scan pulse Vout2)
before the first scan pulse Voutl is completely applied to the
first gate line GL1. Accordingly, the first stage BST1 may
output an incomplete scan pulse. To avoid this, each of the
stages BST1 to BSTn+2 does not, but receives a scan pulse
from the second downstream stage rather than the next
downstream stage. Thus, each of the stages BST1 to
BSTn+2 receives a scan pulse from a downstream stage
which does not overlap with the scan pulse output from the
stage itself.

[0059] Since the stages BST1 to BSTn+2 included in the
first and second shift registers 301a¢ and 3015 have the same
configuration, a detailed description of, for example, the
third stage BST3 included in the first shift register 301a is
representative.

[0060] As shown in FIG. 7, the third stage BST3 includes
a node controller 700a which controls charging and dis-
charging operations for first, second, and third nodes Q,
QB1, and QB2, and an output unit 7005 which is turned on
in accordance with states of the first, second, and third nodes
Q, QB1, and QB2, to selectively output a scan pulse or the
second voltage VSS. The first, second, and third nodes Q,
QB1, and QB2 are selectively charged or discharged. When
the first node Q is in a charging state, both the second and
third nodes QB1 and QB2 are maintained in a discharging
state. On the other hand, when the first node Q is in a
discharging state, one of the second and third nodes QB1 and
QB2 is maintained in a charging state. That is, when the first
node Q is in a discharging state in an odd-numbered frame,
the second node QB1 is charged, whereas the third node
QB2 is discharged. On the other hand, when the first node
Q is in a discharging state in an even-numbered frame, the
second node QB1 is discharged, whereas the third node QB2
is charged. VDD3 and VDD4, which have opposite polari-
ties, and are alternately varied in polarity on a frame basis,
are applied to the second and third nodes QB1 and QB2
(charging and discharging), respectively, when the first node
Q is in a discharging state, to prevent a degradation of
switching elements connected, at gate terminals thereof, to
the second and third nodes QB1 and QB2.

[0061] The node controller 700a of the third stage BST3
includes first through twelfth NMOS transistors Tr1 to Tr12.
The first NMOS transistor Trl charges the first node Q with
the first voltage VDD in response to a scan pulse from the
stage arranged first upstream from the third stage BST3.
That 1s, the first NMOS transistor Tr1 charges the first node
Q with the first voltage VDD in response to the second scan
pulse Vout2 from the second stage BST2. For this operation,
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the gate terminal of first NMOS transistor Trl is connected,
to the second stage BST?2; and is also, the source terminal is
connected to a power line for transferring the first voltage
VDD; and, the drain terminal is connected to the first node

Q.

[0062] The second NMOS transistor Tr2 discharges the
second node QB1 with the second voltage VSS in response
to a scan pulse from the stage arranged first upstream from
the third stage BST3. That is, the second NMOS transistor
Tr2 discharges the second node QB1 with the second voltage
VSS in response to the second scan pulse Vout2 from the
second stage BST2. For this operation, the gate terminal of
the second NMOS transistor Tr2 is connected to the second
stage BST?2; the source terminal is connected to the second
node QB1: and, the drain terminal is connected to a power
line for transferring the second voltage VSS.

[0063] The third NMOS transistor Tr3 discharges the third
node QB2 with the second voltage VSS in response to a scan
pulse from the stage arranged first upstream from the third
stage BST3. That is, the third NMOS transistor Tr3 dis-
charges the third node QB2 with the second voltage VSS in
response to the second scan pulse Vout2 from the second
stage BST?2. For this operation, the gate terminal of the third
NMOS transistor Tr3 is connected to the second stage BST2;
the source terminal is connected to the third node QB2; and,
the drain terminal is connected to the power line for trans-
ferring the second voltage VSS.

[0064] The fourth NMOS transistor Tr4 is turned on or off
in response to the third voltage VDD3. In an ON state
thereof, the fourth NMOS transistor Trd charges the second
node QB1 with the third voltage VDD3. For this operation,
the gate and source terminals of the fourth NMOS transistor
Tr4 are connected to a power line for transferring the third
voltage VDD3; and the drain terminal is connected to the
second node QB1. The third voltage VDD3 is an AC voltage
which has a polarity alternating between positive and nega-
tive polarities on a frame-by-frame basis. That is, the third
voltage VDD3 has a positive polarity in odd frames, and has
a negative polarity in even frames.

[0065] The fifth NMOS transistor Tr5 discharges the third
node QB2 with the second voltage VSS in response to the
third voltage VDD3. For this operation, the gate terminal of
the fifth NMOS transistor Tr5 1s connected to the power line
for transferring the third voltage VDD3; the source is
connected to the third node QB2, and the drain terminal
drain terminal is connected to the power line for transferring
the second voltage VSS.

[0066] The sixth NMOS transistor Tr6 is turned on or off
in response to the fourth voltage VDD4. In an ON state
thereof, the sixth NMOS transistor Tré charges the third
node QB2 with the fourth voltage VDD4. For this operation,
the the gate and source terminals of the sixth NMOS
transistor Tr6 are connected, to a power line for transferring
the fourth voltage VDD4; and the drain terminal is con-
nected to the third node QB2. The fourth voltage VDD4 is
an AC voltage which has a polarity alternating between
positive and negative polarities on a frame-by-frame basis.
That is, the fourth voltage VDD4 has a negative polarity in
odd frames, and has a positive polarity in even frames.

[0067] The seventh NMOS transistor Tr7 discharges the
second node QB1 with the second voltage VSS in response
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to the fourth voltage VDD4. For this operation, the gate
terminal of the seventh NMOS transistor Tr7 is connected to
the power line for transferring the fourth voltage VDD4; the
source terminal is connected to the second node QB1; and
the drain terminal is connected, to the power line for
transferring the second voltage VSS.

[0068] The eighth NMOS transistor Tr8 discharges the
second node QB1 with the second voltage VSS in response
to the first voltage VDD charged in the first node Q. For this
operation, the gate terminal of the eighth NMOS transistor
Tr8 is connected to the first node Q; the source terminal is
connected to the second node QB1; and, the drain terminal
is connected the power line for transferring the second
voltage VSS.

[0069] The ninth NMOS transistor Tr9 discharges the third
node QB2 with the second voltage VSS in response to the
first voltage VDD charged in the first node Q. For this
operation, the gate terminal of the ninth NMOS transistor
Tr9 is connected to the first node Q; the source terminal is
connected to the third node QB2; and, the drain terminal is
connected to the power line for transferring the second
voltage VSS.

[0070] The tenth NMOS transistor Tr10 discharges the
first node Q with the second voltage VSS in response to the
third voltage VDD3 charged in the second node QB1. For
this operation, the gate terminal of the tenth NMOS tran-
sistor Tr10 is connected to the second node QB1; the source
terminal is connected to the first node Q; and, the drain
terminal is connected to the power line for transferring the
second voltage VSS.

[0071] The eleventh NMOS transistor Tr11 discharges the
first node Q with the second voltage VSS in response to the
fourth voltage VDD4 charged in the third node QB2. For this
operation, the gate terminal of the eleventh NMOS transistor
Tr11 is connected to the third node QB2; the source terminal
is connected, to the first node Q, and is connected, at a drain
terminal thereof, to the power line for transferring the
second voltage VSS.

[0072] The twelfth NMOS transistor Tr12 discharges the
first node Q with the second voltage VSS in response to a
scan pulse from the stage arranged second downstream from
the third stage BST3. That is, the twelfth NMOS transistor
Tr12 discharges the first node Q with the second voltage
VSS in response to the fifth scan pulse Vout5 from the fifth
stage BSTS5. For this operation, the gate terminal of the
twelfth NMOS transistor Tr12 is connected to the output unit
of the fifth stage BSTS5; source terminal is connected to the
first node Q; and the drain terminal is connected to the power
line for transferring the second voltage VSS.

[0073] The output unit 7005 of the third stage BST3
includes thirteenth through fifieenth NMOS transistors Tr13
to Trl5.

[0074] The thirteenth NMOS transistor Trl3 outputs a
clock pulse to the associated gate line as a scan pulse, in
response to the first voltage VDD charged in the first node
Q. The scan pulse is supplied to both the second upstream
stage and the first downstream stage. For this operation, the
gate terminal of the thirteenth NMOS transistor Trl3 is
connected, to the first node Q; the source terminal is
connected, to a clock line for transferring the third clock
pulse CLK3; and, the drain terminal is connected, to the
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third gate line, the gate terminal of the twelfth NMOS
transistor Tr12 in the first stage BST1, and the gate terminals
of the first through third NMOS transistors Tr1 to Tr3 in the
fourth stage BST4.

[0075] The fourteenth NMOS transistor Tr14 outputs the
second voltage VSS to the associated gate line in response
to the third voltage VDD3 charged in the second node QBI1.
That is, the fourteenth NMOS transistor Tr14 supplies the
second voltage VSS to the third gate line in response to the
third voltage VDD3 charged in the second node QB1. For
this operation, the gate terminal of the fourteenth NMOS
transistor Tr14 is connected to the second node QBI; the
drain terminal is connected to the power line for transferring
the second voltage VSS; and, the source terminal is con-
nected, to the third gate line, the gate terminal of the twelfth
NMOS transistor Tr12 in the first stage BST1, and the gate
terminals of the first through third NMOS transistors Trl to
Tr3 in the fourth stage BST4.

[0076] The fifteenth NMOS transistor Trl5 outputs the
second voltage VSS to the associated gate line in response
to the fourth voltage VDD4 charged in the third node QB2.
That is, the fifteenth NMOS transistor Tr15 supplies the
second voltage VSS to the third gate line in response to the
fourth voltage VDD4 charged in the third node QB2. For this
operation, the gate terminal of the fifteenth NMOS transistor
Tr15 is connected to the second node QBI1; the drain
terminal is connected to the power line for transferring the
second voltage VSS; and, the source terminal is connected
to the third gate line, the gate terminal of the twelfth NMOS
transistor Tr12 in the first stage BST1, and the gate terminals
of the first through third NMOS transistors Tr1 to Tr3 in the
fourth stage BST4.

[0077] The first and second stages BST1 and BST2, fourth
through n-th stages BST4 to BSTn, and first and second
dummy stages BSTn+1 and BSTn+2 have the same con-
figuration as the third stage BST3.

[0078] Since there is no stage upstream from the first stage
BST1, the first through third NMOS transistors Tr1 to Tr3 of
the first stage BST1 receive a start pulse SP from the timing
controller. That is, the first NMOS transistor Tr1 of the first
stage BST1 charges the first node Q of the first stage BST1
with the first voltage VDD in response to the start pulse SP
from the timing controller.

[0079] The second NMOS transistor Tr2 of the first stage
BST1 discharges the second node QB1 of the first stage
BST1 with the second voltage VSS in response to the start
pulse SP from the timing controller. The third NMOS
transistor Tr3 of the first stage BST1 discharges the third
node QB2 of the first stage BST1 with the second voltage
VSS in response to the start pulse SP from the timing
controller.

[0080] There is no stage arranged second upstream from
the first stage BST1 or second stage BST2. For this reason,
the first stage BST1 supplies the first scan pulse Voutl
output therefrom to the first gate line and second stage
BST2. Similarly, the second stage BST2 supplies the second
scan pulse Vout2 output therefrom to the second gate line
and third stage BST3.

[0081] There is no stage arranged first downstream from
the second dummy stage BSTn+2. Accordingly, the source
terminal of the thirteenth NMOS transistor Tr13, the drain
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terminal of the fourteenth NMOS transistor Tr14, and the
drain terminal of the fifteenth NMOS transistor Trl5 in the
second dummy stage BSTn+2 are connected to the gate
terminal of the twelfth NMOS transistor Tr12 of the n-th
stage BSTn.

[0082] The stages BST1 to BSTn+2 of the second shift
register 3014 have the same configuration as the stages
BST1 to BSTn+2 of the first shift register 301a.

[0083] Since the first and second shift registers 3015
operate in the same manner, the following description will
be given only in conjunction with operation of the first shift
register 301a.

[0084] FIG. 8 is a circuit diagram illustrating the first
through third stages of the first shift register, each of which
has the circuit configuration shown in FIG. 7.

[0085] In the following description, it is assumed that, in
a first frame, the third voltage VDD3 is maintained in a
positive polarity state, and the fourth voltage VDD4 is
maintained in a negative polarity state. It is also assumed
that, in a second frame, the third voltage VDD3 is main-
tained in a negative polarity state, and the fourth voltage
VDD4 is maintained in a positive polarity state. That is, in
odd-numbered frames, the third voltage VDD3 is main-
tained in a positive polarity state, and the fourth voltage
VDD4 is maintained in a negative polarity state, whereas, in
even-numbered frames, the third voltage VDD3 is main-
tained in a negative polarity state, and the fourth voltage
VDD4 is maintained in a positive polarity state.

[0086] A start pulse SP is applied to the gate terminals of
the first through third NMOS transistors Trl to Tr3. As a
result, the first through third NMOS transistors Trl to Tr3
are turned on.

[0087] The first voltage VDD is supplied to the first node
Q via the turned-on first NMOS transistor Trl. As the first
node Q is charged with the first voltage VDD, the eighth,
ninth, and thirteenth NMOS transistors Tr8, Tr9, and Tr13,
each of which is connected, at the gate terminal thereof, to
the first node Q, are simultaneously turned on. Accordingly,
the second voltage VSS is supplied to the second node QB1
via the turned-on eighth and second NMOS transistors Tr8
and Tr2. Thus, the second node QB1 is maintained in a
discharging state. As a result, the tenth and fourteenth
transistors Tr10 and Tr14, each of which is connected, at the
gate terminal thereof, to the second node QB1, are turned
off.

[0088] The second voltage VSS is supplied to the third
node QB2 via the turned-on third and ninth NMOS transis-
tors Tr3 and Tr9. As the third node QB2 is discharged with
the second voltage VSS, the eleventh and fifteenth transis-
tors Trl1 and Tr15, each of which is connected, at the gate
terminal thereof, to the third node QB2, are turned off.

[0089] As the third voltage VDD3 is applied to the gate
terminal of the fourth NMOS transistor Trd4, the fourth
NMOS transistor Tr4 is turned on. Since the third voltage
VDD3 is maintained in a positive polarity state during the
first frame, the fourth NMOS transistor Tr4 is maintained in
an ON state during the first frame. The third voltage VDD3
is supplied to the second node QB1 via the turned-on fourth
NMOS transistor Tr4. Thus, both the second voltage VSS
and the third voltage VDD3 are supplied to the second node
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QBI1. However, the second node QB1 is maintained at the
second voltage VSS because the number of transistors
supplying the second voltage VSS is larger than the number
of transistors supplying the third voltage VDD3. For this
reason, the second node QB1 is maintained in a discharging
state. As a result, the tenth and fourteenth NMOS transistors
Tr10 and Trl4, each of which is connected, at the gate
terminal thereof, to the second node QB1, are turned off.

[0090] The third voltage VDD3 is also supplied to the gate
terminal of the fifth NMOS transistor Tr5. Accordingly, the
fifth NMOS ftransistor Tr5 is maintained in an ON state
during the first frame. The second voltage VSS is supplied
to the third node QB2 via the turned-on fifth NMOS tran-
sistor TrS. Thus, the third node QB2 is maintained in a
discharging state by the third, fifth, and ninth NMOS tran-
sistors Tr3, Tr5, and Tr9. Accordingly, the eleventh and
fifteenth NMOS transistors Tr11 and Tr15, each of which is
connected, at the gate terminal thereof, to the third node
QB2, are turned off.

[0091] As the fourth voltage VDDA4 is applied to the gate
terminal of the sixth NMOS transistor Tr6, the sixth NMOS
transistor Tr6 is turned off. Since the fourth voltage VDD4
is maintained in a negative polarity state during the first
frame, the sixth NMOS transistor Tr6 is maintained in an
OFF state during the first frame.

[0092] The fourth voltage VDD4 is also supplied to the
gate terminal of the seventh NMOS transistor Tr7. Accord-
ingly, the seventh NMOS transistor Tr7 is maintained in an
OFF state during the first frame.

[0093] As the first node Q of the first stage BST1 is
charged with the first voltage VDD, and the second and third
nodes QB1 and QB2 are discharged with the second voltage
VSS, in accordance with the start pulse SP, the first stage
BST1 is enabled.

[0094] When a first clock pulse CLK1 is supplied to the
thirteenth NMOS transistor Trl13 of the first stage BST1 in
the above-described state, the thirteenth NMOS transistor
Tr13 outputs the first clock pulse CLK1 as the first scan
pulse Voutl. In this case, the first scan pulse Voutl is output
while being overlapped with the start pulse SP because the
first clock pulse CLK1 is overlapped with the start pulse SP.

[0095] The first scan pulse Voutl is supplied to the first
gate line and second stage BST2. That is, the first scan pulse
Voutl from the first stage BST1 is supplied to the first,
second, and third NMOS transistors Tr1, Tr2, and Tr3 of the
second stage BST2. As a result, the first node Q of the
second stage BST2 is charged, whereas the second and third
nodes QB1 and QB2 of the second stage BST2 are dis-
charged. That is, the second stage BST2 is enabled by the
first scan pulse Voutl. In other words, the second stage
BST2 is enabled by the first scan pulse Voutl, similarly to
the first stage BST1 which is enabled by the start pulse SP.
When a second clock pulse CLK2 is supplied to the thir-
teenth NMOS transistor Tr13 of the second stage BST2 in
the above-described state, the thirteenth NMOS transistor
Tr13 outputs the second clock pulse CLK2 as the second
scan pulse Vout2. In this case, the second scan pulse Vout2
is output while being overlapped with the first scan pulse
Voutl because the second clock pulse CLK2 is overlapped
with the first clock pulse CLK1.

[0096] The second scan pulse Vout2 is supplied to the
second gate line and third stage BST3. That is, the second
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scan pulse Vout2 from the second stage BST2 is supplied to
the first, second, and third NMOS transistors Trl, Tr2, and
Tr3 of the third stage BST3. As a result, the first node Q of
the third stage BST3 is charged, whereas the second and
third nodes QB1 and QB2 of the third stage BST3 are
discharged. That is, the third stage BST3 is enabled by the
second scan pulse Vout2. In other words, the third stage
BSTS3 is enabled by the second scan pulse Vout2, similarly
to the first stage BST1 which is enabled by the start pulse SP.

[0097] When a third clock pulse CLK3 is supplied to the
thirteenth NMOS transistor Tr13 of the third stage BST3 in
the above-described state, the thirteenth NMOS transistor
Tr13 outputs the third clock pulse CLK3 as the third scan
pulse Vout3. In this case, the third scan pulse Vout3 is output
while being overlapped with the second scan pulse Vout2
because the third clock pulse CLK3 is overlapped with the
second clock pulse CLK2.

[0098] The third scan pulse Vout3 is supplied to the third
gate line and fourth stage BST4. That is, the third scan pulse
Vout3 from the third stage BST3 is supplied to the first,
second, and third NMOS transistors Tr1, Tr2, and Tr3 of the
fourth stage BST4. As a result, the first node Q of the fourth
stage BST4 is charged, whereas the second and third nodes
QB1 and QB2 of the fourth stage BST4 are discharged. That
is, the fourth stage BST4 is enabled by the third scan pulse
Vout3. In other words, the fourth stage BST4 is enabled by
the third scan pulse Vout3, similarly to the first stage BST1
which is enabled by the start pulse SP.

[0099] When a fourth clock pulse CLK4 is supplied to the
thirteenth NMOS transistor Tr13 of the fourth stage BST4 in
the above-described state, the thirteenth NMOS transistor
Tr13 outputs the fourth clock pulse CLK4 as the fourth scan
pulse Voutd. In this case, the fourth scan pulse Voutd is
output while being overlapped with the third scan pulse
Vout3 because the fourth clock pulse CLK4 is overlapped
with the third clock pulse CLK3.

[0100] Meanwhile, the third scan pulse Vout3 output from
the third stage BST3 is also supplied to the twelfth NMOS
transistor Tr12 of the first stage BST1. That is, the third scan
pulse Vout3 is supplied to the gate terminal of the twelfth
NMOS transistor Tr12 in the first stage BST1. As a result,
the first stage BST1 is disabled.

[0101] In detail, the third scan pulse Vout3 turns on the
twelfth NMOS transistor Tr12 of the first stage BSTI.
Accordingly, the second voltage VSS is supplied to the first
node Q of the first stage BST1 via the turned-on twelfth
NMOS transistor Tr12. Thus, the first node Q of the first
stage BST1 is discharged. As a result, the eighth, ninth, and
thirteenth NMOS transistors Tt8, Tr9, and Tr13 connected to
the first node Q of the first stage BST1 are turned off. Also,
as the start pulse SP is transited to a low-level state, the first,
second, and third NMOS transistors Tr1, Tr2, and Tr3 of the
first stage BST1, which receive the low-level start pulse SP,
are turned off.

[0102] Since the second and eighth NMOS transistors Tr2
and Tr8 of the first stage BST1 are in an OFF state, as
described above, the second node QB1 of the first stage
BST1 is charged with the first voltage VDD supplied via the
fourth NMOS transistor Trd. Accordingly, the tenth and
fourteenth NMOS transistors Tr10 and Trl14, each of which
is connected, at the gate terminal thereof, to the second node
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QB1 of the first stage BST1, are turned on. As a result, the
second voltage VSS is supplied to the first gate line via the
turned-on fourteenth NMOS transistor Trl4.

[0103] The second voltage VSS is also supplied to the first
node Q via the turned-on tenth NMOS transistor Tr10. As a
result, the first node Q of the first stage BST1 is discharged
by the tenth and twelfth NMOS transistors Tr10 and Tr12.

[0104] Thus, by the third scan pulse Vout3 from the third
stage BST3, the first and third nodes Q and QB2 of the first
stage BST1 are discharged, whereas the second node QB1 of
the first stage BST1 is charged. That is, the first stage BST1
is disabled in response to the third scan pulse Vout3 from the
third stage BST3. The disabled first stage BST1 outputs the
second voltage VSS via the fourteenth NMOS transistor
Tr14 included in the first stage BST1, to supply the second
voltage VSS to the first gate line.

[0105] In the above-described manner, each of the stages
BST1 to BSTn+2 is enabled by the scan pulse output from
the first upstream stage, and is disabled by the scan pulse
output from the second downstream stage.

[0106] Meanwhile, in the second frame, the third voltage
VDD3 is maintained in a negative polarity state, whereas the
fourth voltage VDDA is in a positive polarity state. Accord-
ingly, when each of the stages BST1 to BSTn+2 is disabled,
the second node QB1 of the stage is discharged, whereas the
third node QB2 of the stage is charged. That is, when each
of the stages BST1 to BSTn+2 is disabled, the second
voltage VSS is output via the fifteenth NMOS transistor
Trl5 connected, at the gate terminal thereof, to the third
node QB2. Thus, the second and third nodes QB1 and QB2
are alternately charged and discharged on a frame-by-frame
basis, thereby preventing the fourteenth and fifteenth tran-
sistors Tr14 and Tr15 included in the output unit 7004 from
being degraded.

[0107] The stages BST1 to BSTn+2 of the second shift
register 3015 operate in the same manner as the stages BST1
to BSTn+2 of the first shift register 301a, respectively. Each
of the stages BST1 to BSTn+2 in the first shift register 301a
apply an associated one of scan pulses Voutl to Voutn to one
end of an associated one of the gate lines GL1 to GLn,
whereas each of the stages BST1 to BSTn+2 in the second
shift register 3015 apply an associated one of scan pulses
Voutl to Voutn to the other end of an associated one of the
gate lines GL1 to GLn.

[0108] Meanwhile, the stages BST1 to BSTn+2 of the first
and second shift registers 301¢ and 3015 may have the
following circuit configurations.

[0109] FIG. 9 is a circuit diagram illustrating a circuit
configuration included in the third stage of the first shift
register shown in FIG. 3. The node controller of the third
stage BST3, which is designated by reference numeral 900q,
includes first through twentieth transistors Trl to Tr20.

[0110] The first NMOS transistor Trl charges the first
node Q with the first voltage VDD in response to a scan
pulse from the stage arranged first upstream from the third
stage BST3. That is, the first NMOS transistor Tr1 charges
the first node Q with the first voltage VDD in response to the
second scan pulse Vout2 from the second stage BST2. For
this operation, the a gate terminal of the first NMOS
transistor is connected to the second stage BST2; the source
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terminal is connected to a power line for transferring the first
voltage VDD, and the drain terminal is connected to the first
node Q.

[0111] The second NMOS transistor Tr2 discharges the
second node QB1 with the second voltage VSS in response
to the first voltage VDD charged in the first node Q. For this
operation, the the gate terminal of second NMOS transistor
is connected to the first node Q; the source terminal is
connected to the second node QB1; and, the drain terminal
is connected to a power line for transferring the second
voltage VSS.

[0112] The third NMOS transistor Tr3 discharges the third
node QB2 with the second voltage VSS in response to the
first voltage VDD charged in the first node Q. For this
operation, the gate terminal of the third NMOS transistor Tr3
is connected to the first node Q; the source terminal is
connected, to the third node QB2; and, the drain terminal is
connected, to the power line for transferring the second
voltage VSS.

[0113] The fourth NMOS transistor Tr4 is turned on or off
in response to the third voltage VDD3, each of which is
alternately varied in polarity on a frame basis. In an ON state
thereof, the fourth NMOS transistor Tr4 outputs the third
voltage VDD3. For this operation, the gate and source
terminals of the fourth NMOS transistor Tr4 are connected,
to a power line for transferring the third voltage VDD3.

[0114] The fifth NMOS transistor Tr5 charges the second
node QB1 with the third voltage VDD3 output from the
fourth NMOS transistor Tr4 in response to the third voltage
VDD3. For this operation, the gate terminal of the fifth
NMOS ftransistor Tr5 is connected to the drain terminal of
the fourth NMOS transistor Tr4; the source terminal is
connected to the power line for transferring the third voltage
VDD3; and, the drain terminal is connected to the second
node QBI1.

[0115] The sixth NMOS transistor Tr6 discharges the first
node Q with the second voltage VSS in response to the third
voltage VDD3 charged in the second node QBI. For this
operation, the gate terminal of the sixth NMOS transistor
Tré is connected to the second node QBI1; the source
terminal is connected to the first node Q; and, the drain
terminal is connected to the power line for transferring the
second voltage VSS.

[0116] The seventh NMOS transistor Tr7 discharges the
third node QB2 with the second voltage VSS in response to
the third voltage VDD3 charged in the second node QBI.
For this operation, the gate terminal of the seventh NMOS
transistor Tr7 is connected to the second node QB1; the
source terminal is connected to the third node QB2: and the
drain terminal is connected to the power line for transferring
the second voltage VSS.

[0117] The eighth NMOS transistor Tr8 supplies the sec-
ond voltage VSS to the gate terminal of the fifth NMOS
transistor Tr5 in response to the first voltage VDD charged
in the first node Q, to turn off the fifth NMOS transistor Tr5.
For this operation, the gate terminal of the eighth NMOS
transistor Tr8 is connected to the first node Q; the source
terminal is connected to the gate terminal of the fifth NMOS
transistor Tr5; and the drain terminal is connected to the
power line for transferring the second voltage VSS.
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[0118] The ninth NMOS transistor Tr9 supplies the second
voltage VSS to the gate terminal of the fifth NMOS tran-
sistor Tr5 in response to the scan pulse from the first
upstream stage, to turn off the fifth NMOS transistor Tr5.
That is, the ninth NMOS transistor Tr9 supplies the second
voltage VSS to the gate terminal of the fifth NMOS tran-
sistor Tr5 in response to the scan pulse Vout2 from the
second stage BST2, to turn off the fifth NMOS transistor
Tr5. For this operation, the gate terminal of the ninth NMOS
transistor Tr9 is connected to the second stage BST2; the
source terminal is connected to the gate terminal of the fifth
NMOS transistor Tr5; and the drain terminal is connected to
the power line for transferring the second voltage VSS.

[0119] The tenth NMOS transistor Trl0 supplies the sec-
ond voltage VSS to the gate terminal of the fifth NMOS
transistor Tr5 in response to the scan pulse from the first
upstream stage, to turn off the fifth NMOS transistor Tr5.
That is, the tenth NMOS transistor Tr10 supplies the second
voltage VSS to the gate terminal of the fifth NMOS tran-
sistor Tr5 in response to the scan pulse Vout2 from the
second stage BST2, to turn off the fifth NMOS transistor
Tr5. For this operation, the gate terminal of the tenth NMOS
transistor Trl10 is connected to the second stage BST2; the
source terminal is connected to the gate terminal of the fifth
NMOS transistor Tr5; and the drain terminal is connected to
the power line for transferring the second voltage VSS.

[0120] The eleventh NMOS transistor Tr11 is turned on or
off in response to the fourth voltage VDD4 which is alter-
nately varied in polarity on a frame basis. In an ON state
thereof, the eleventh NMOS ftransistor Trll outputs the
fourth voltage VDD4. For this operation, the gate and source
terminals of the eleventh NMOS transistor Trll are con-
nected to a power line for transferring the fourth voltage
VDDA4. The fourth voltage VDD4 has a polarity opposite to
that of the third voltage VDD3 in each frame.

[0121] The twelfth NMOS transistor Tr12 charges the
third node QB2 with the fourth voltage VDD4 output from
the eleventh NMOS transistor Trl1 in response to the fourth
voltage VDD4. For this operation, the gate terminal of the
twelfth NMOS transistor Trl2 is connected to a drain
terminal of the eleventh NMOS transistor Trll; the source
terminal is connected, to the power line for transferring the
fourth voltage VDD4; and the drain terminal is connected, to
the third node QB2.

[0122] The thirteenth NMOS transistor Tr13 discharges
the first node Q with the second voltage VSS in response to
the fourth voltage VDD4 charged in the third node QB2. For
this operation, the the gate terminal of the thirteenth NMOS
transistor Trl3 is connected to the third node QB2; the
source terminal is connected to the first node Q; and the
drain terminal is connected to the power line for transferring
the second voltage VSS.

[0123] The fourteenth NMOS transistor Tr14 discharges
the second node QB1 with the second voltage VSS in
response to the fourth voltage VDD4 charged in the third
node QB2. For this operation, the gate terminal of the
fourteenth NMOS transistor Tr14 is connected to the third
node QB2; the source terminal is connected, to the second
node QB1; and the drain terminal is connected to the power
line for transferring the second voltage VSS.

[0124] The fifteenth NMOS transistor Tr15 supplies the
second voltage VSS to the gate terminal of the twelfth
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NMOS transistor Trl2 in response to the first voltage VDD
charged in the first node Q, to turn off the twelfth NMOS
transistor Trl12. For this operation, the gate terminal of the
fifteenth NMOS transistor Tr15 is connected, at a gate
terminal thereof, to the first node Q; the source terminal is
connected to the gate terminal of the twelfth NMOS tran-
sistor Tr12; and the drain terminal is connected to the power
line for transferring the second voltage VSS.

[0125] The sixteenth NMOS transistor Trl6 supplies the
second voltage VSS to the gate terminal of the twelfth
NMOS transistor Tr12 in response to the scan pulse from the
first upstream stage, to turn off the twelfth NMOS transistor
Tr12. That is, the sixteenth NMOS transistor Tr16 turns off
the twelfth NMOS transistor Tr12 in response to the second
scan pulse Vout2 from the second stage BST2. For this
operation, the gate terminal of the sixteenth NMOS transis-
tor Tr16 is connected to the second stage BST2; the source
terminal is connected to the gate terminal of the twelfth
NMOS transistor Tr12; and the drain terminal and is con-
nected to the power line for transferring the second voltage
VSS.

[0126] The seventeenth NMOS transistor Tr17 supplies
the second voltage VSS to the gate terminal of the twelfth
NMOS transistor Tr12 in response to the scan pulse from the
first upstream stage, to turn off the twelfth NMOS transistor
Tr12. That is, the seventeenth NMOS transistor Tr17 turns
off the twelfth NMOS transistor Trl12 in response to the
second scan pulse Vout2 from the second stage BST2. For
this operation, the gate terminal of the seventeenth NMOS
transistor Trl7 is connected to the second stage BST?2; the
source terminal is connected to the gate terminal of the
twelfth NMOS transistor Tr12; and, the drain terminal is
connected, to the power line for transferring the second
voltage VSS.

[0127] The eighteenth NMOS transistor Tr18 discharges
the second node QB1 with the second voltage VSS in
response to the scan pulse from the first upstream stage. That
is, the eighteenth NMOS transistor Tr18 discharges the
second node QB1 with the second voltage VSS in response
to the scan pulse Vout2 from the second stage BST2. For this
operation, the gate terminal of the eighteenth NMOS tran-
sistor Trl8 is connected to the second stage BST2; the
source terminal is connected to the second node QB1; and
the drain terminal is connected to the power line for trans-
ferring the second voltage VSS.

[0128] The nineteenth NMOS transistor Tr19 discharges
the third node QB2 with the second voltage VSS in response
to the scan pulse from the first upstream stage. That is, the
nineteenth NMOS transistor Tr19 discharges the third node
QB2 with the second voltage VSS in response to the scan
pulse Vout2 from the second stage BST2. For this operation,
the gate terminal of the nineteenth NMOS transistor Tr19 is
connected to the second stage BST2; the source terminal is
connected to the third node QB2; and, the drain terminal is
connected to the power line for transferring the second
voltage VSS.

[0129] The twentieth NMOS transistor Tr20 discharges
the first node Q with the second voltage VSS in response to
a scan pulse from the stage arranged second downstream
from the third stage BST3. That is, the twentieth NMOS
transistor Tr20 discharges the first node Q with the second
voltage VSS in response to the fifth scan pulse Vout5 from
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the fifth stage BST5. For this operation, the gate terminal of
the twentieth NMOS transistor Tr20 is connected to the
output unit of the fifth stage BSTS5; the source terminal is
connected to the first node Q; and, the drain terminal is
connected to the power line for transferring the second
voltage VSS.

[0130] The output unit of the third stage BST3, which is
designated by reference numeral 9005, includes twenty-first
through twenty-third NMOS transistors Tr21 to Tr23.

[0131] The twenty-first NMOS transistor Tr21 outputs the
third clock pulse CLK3 to the associated gate line as a scan
pulse, in response to the first voltage VDD charged in the
first node Q. The third scan pulse Vout3 is also supplied to
both the second upstream stage and the first downstream
stage. For this operation, the gate terminal of the twenty-first
NMOS transistor Tr21 is connected to the first node Q; the
source terminal is connected to the clock line for transferring
the third clock pulse CLK3; and the drain terminal is
connected to the third gate line, the gate terminal of the
twentieth NMOS transistor Tr20 in the first stage BST1, and
the gate terminals of the first, ninth, tenth, sixteenth, sev-
enteenth, eighteenth, and nineteenth NMOS transistors Trl,
Tr9, Tr10, Trl6, Tr17, Tr18, and Tr19 in the fourth stage
BST4.

[0132] The twenty-second NMOS transistor Tr22 outputs
the second voltage VSS to the associated gate line in
response to the third voltage VDD3 charged in the second
node QB1. That is, the twenty-second NMOS transistor Tr22
supplies the second voltage VSS to the third gate line in
response to the third voltage VDD3 charged in the second
node QBI. For this operation, the gate terminal of the
twenty-second NMOS transistor Tr22 is connected to the
second node QB1; the drain terminal is connected to the
power line for transferring the second voltage VSS; and the
source terminal is connected to the third gate line, the gate
terminal of the twentieth NMOS transistor Tr20 in the first
stage BST1, and the gate terminals of the first, ninth, tenth,
sixteenth, seventeenth, eighteenth, and nineteenth NMOS
transistors Trl, Tr9, Tr10, Tr16, Tr17, Tr18, and Tr19 in the
fourth stage BST4.

[0133] The twenty-third NMOS transistor Tr23 outputs
the second voltage VSS to the associated gate line in
response to the fourth voltage VDD4 charged in the third
node QB2. That is, the twenty-third NMOS transistor Tr23
supplies the second voltage VSS to the third gate line in
response to the fourth voltage VDD4 charged in the third
node QB2. For this operation, the gate terminal of the
twenty-third NMOS transistor Tr23 is connected to the
second node QB1; the drain terminal is connected to the
power line for transferring the second voltage VSS; and the
source terminal is connected to the third gate line, the gate
terminal of the twentieth NMOS transistor Tr20 in the first
stage BST1, and the gate terminals of the first, ninth, tenth,
sixteenth, seventeenth, eighteenth, and nineteenth NMOS
transistors Trl, Tr9, Tr10, Tr16, Tr17, Tr18, and Tr19 in the
fourth stage BST4.

[0134] The first and second stages BST1 and BST2, fourth
through n-th stages BST4 to BSTn, and first and second
dummy stages BSTn+1 and BSTn+2 have the same con-
figuration as the third stage BST3.

[0135] Since thereis no stage upstream from the first stage
BST1, the first, ninth, tenth, sixteenth, seventeenth, eigh-
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teenth, and nineteenth NMOS transistors Trl, Tr9, Tr10,
Tr16, Tr17, Tr18, and Tr19 in the first stage BST4 receive a
start pulse SP from the timing controller. That is, the first
NMOS transistor Trl of the first stage BST1 charges the first
node Q of the first stage BST1 with the first voltage VDD in
response to the start pulse SP from the timing controller.

[0136] The ninth NMOS transistor Tr9 of the first stage
BST1 discharges the second node QB1 of the first stage
BST1 with the second voltage VSS in response to the start
pulse SP from the timing controller.

[0137] The tenth NMOS transistor Tr10 of the first stage
BST1 supplies the second voltage VSS to the gate terminal
of the fourth NMOS transistor Tr4 in response to the start
pulse SP from the timing controller, to turn off the fourth
NMOS ftransistor Trd.

[0138] The sixteenth NMOS transistor Tr16 of the first
stage BST1 supplies the second voltage VSS to the gate
terminal of the twentieth NMOS transistor Tr12 in response
to the start pulse SP from the timing controller, to turn off the
twentieth NMOS transistor Tr12.

[0139] The seventeenth NMOS transistor Tr17 of the first
stage BST1 supplies the second voltage VSS to the gate
terminal of the twentieth NMOS transistor Tr12 in response
to the start pulse SP from the timing controller, to turn off the
twentieth NMOS transistor Tr12.

[0140] The eighteenth NMOS transistor Tr18 of the first
stage BST1 discharges the second node QB1 with the second
voltage VSS in response to the start pulse SP from the timing
controller.

[0141] The nineteenth NMOS transistor Tr19 of the first
stage BST1 discharges the third node QB2 with the second
voltage VSS in response to the start pulse SP from the timing
controller.

[0142] There is no stage arranged second upstream from
the first stage BST1 or second stage BST2. For this reason,
the first stage BST1 supplies the first scan pulse Voutl
output therefrom to the first gate line and second stage
BST2. Similarly, the second stage BST2 supplies the second
scan pulse Vout2 output therefrom to the second gate line
and third stage BST3.

[0143] There is no stage arranged first downstream from
the second dummy stage BSTn+2. Accordingly, the source
terminal of the twenty-first NMOS transistor Tr21, the drain
terminal of the twenty-second NMOS transistor Tr22, and
the drain terminal of the twenty-third NMOS transistor Tr23
in the second dummy stage BSTn+2 are connected to the
gate terminal of the twentieth NMOS transistor Tr20 of the
n-th stage BSTn.

[0144] The stages BST1 to BSTn+2 of the second shift
register 3014 have the same configuration as the stages
BST1 to BSTn+2 of the first shift register 301a.

[0145] FIGS. 10A and 10B are circuit diagrams illustrat-
ing the first through third stages of the first shift register,
each of which has a circuit configuration shown in FIG. 9.

[0146] In the following description, it is assumed that, in
a first frame, the third voltage VDD3 is maintained in a
positive polarity state, and the fourth voltage VDD4 is
maintained in a negative polarity state. It is also assumed
that, in a second frame, the third voltage VDD3 is main-
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tained in a negative polarity state, and the fourth voltage
VDD4 is maintained in a positive polarity state. That is, it is
assumed that, in odd-numbered frames, the third voltage
VDD3 is maintained in a positive polarity state, and the
fourth voltage VDD4 is maintained in a negative polarity
state, whereas, in even-numbered frames, the third voltage
VDD3 is maintained in a negative polarity state, and the
fourth voltage VDD4 is maintained in a positive polarity
state.

[0147] A start pulse SP is applied to the gate terminals of
the first, ninth, tenth, sixteenth, seventeenth, eighteenth, and
nineteenth NMOS transistors Tr1, Tr9, Tr10, Tr16, Trl17,
Tr18, and Tr19. As a result, the first, ninth, tenth, sixteenth,
seventeenth, eighteenth, and nineteenth NMOS transistors
Trl, Tr9, Tr10, Tr16, Tr17, Tr18, and Tr19 are turned on.

[0148] The first voltage VDD is then supplied to the first
node Q via the turned-on first NMOS transistor Trl. As the
first node Q is charged with the first voltage VDD, the
second, third, eighth, fifteenth, and twenty-first NMOS
transistors Tr2, Tr3, Tr8, Trl5, and Tr21, each of which is
connected, at the gate terminal thereof, to the first node Q,
are turned on.

[0149] The second voltage VSS is supplied to the second
node QB1 via the turned-on second and eighth NMOS
transistors Tr2 and Tr8. Thus, the second node QBI is
discharged. As a result, the sixth, seventh, and twenty-
second NMOS transistors Tr6, Tr6, and Tr22, each of which
is connected, at the gate terminal thereof, to the second node
QB1, are turned off.

[0150] The second voltage VSS is also supplied to the
third node QB2 via the turned-on third and nineteenth
NMOS transistors Tr3 and Tr19. Accordingly, the third node
QB2 is discharged. As a result, the thirteenth, fourteenth, and
twenty-third transistors Tr13, Tr14, and Tr23, each of which
is connected, at the gate terminal thereof, to the third node
QB2, are turned off.

[0151] Thesecond voltage VSS is also supplied to the gate
terminal of the fifth NMOS transistor Tr5 via the turned-on
eighth, ninth, and tenth NMOS transistors Tr8, Tr9, and
Tr10. The third voltage VDD3 is supplied to the gate
terminal of the fifth NMOS transistor Tr5 via the fourth
NMOS transistor Tr4 which is maintained in an ON state by
the third voltage VDD3 during the first frame in which the
third voltage VDD3 has a positive polarity. Thus, both the
second voltage VSS and the third voltage VDD3 are sup-
plied to the gate terminal of the fifth NMOS transistor Tr5.
However, the gate terminal of the fifth NMOS transistor Tr5
is maintained at the second voltage VSS because the number
of transistors supplying the second voltage VSS to the gate
terminal of the fifth NMOS transistor Tr5 is larger than the
number of transistors supplying the third voltage VDD3 to
the gate terminal of the fifth NMOS transistor Tr5. As a
result, the fifth NMOS transistors Tr5 is turned off.

[0152] The second voltage VSS is applied to the gate
terminal of the twelfth NMOS transistor Tr12 via the turned-
on fifteenth, sixteenth, and seventeenth NMOS transistors
Trl5, Trl6, and Trl7. Accordingly, the twelfth NMOS
transistor Trl2 is turmed off. Meanwhile, the eleventh
NMOS transistor Trl1 is maintained in an OFF state during
the first frame by the fourth voltage VDD4 which is main-
tained in a negative polarity state in the first frame.
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[0153] Thus, the first node Q of the first stage BST1 is
charged with the first voltage VDD, and the second and third
nodes QB1 and QB2 are discharged with the second voltage
VSS, as describe above. Accordingly, the first stage BST1 is
enabled.

[0154] When a first clock pulse CLK1 is supplied to the
twenty-first NMOS transistor Tr21 of the first stage BST1 in
the above-described state, the twenty-first NMOS transistor
Tr21 outputs the first clock pulse CLK1 as the first scan
pulse Voutl. In this case, the first scan pulse Voutl is output
while being overlapped with the start pulse SP because the
first clock pulse CLK1 is overlapped with the start pulse SP.

[0155] The first scan pulse Voutl is supplied to the first
gate line and second stage BST2. That is, the first scan pulse
Voutl from the first stage BST1 is supplied to the first, ninth,
tenth, sixteenth, seventeenth, eighteenth, and nineteenth
NMOS transistors Tr1, Tr9, Tr10, Tr16, Tr17, Tr18, and Tr19
of the second stage BST2. As a result, the first node Q of the
second stage BST?2 is charged, whereas the second and third
nodes QB1 and QB2 of the second stage BST2 are dis-
charged. That is, the second stage BST2 is enabled by the
first scan pulse Voutl. In other words, the second stage
BST2 is enabled by the first scan pulse Voutl, similarly to
the first stage BST1 which is enabled by the start pulse SP.
When a second clock pulse CLK2 is supplied to the twenty-
first NMOS transistor Tr21 of the second stage BST2 in the
above-described state, the twenty-first NMOS transistor
Tr21 outputs the second clock pulse CLK2 as the second
scan pulse Vout2. In this case, the second scan pulse Vout2
is output while being overlapped with the first scan pulse
Voutl because the second clock pulse CLK2 is overlapped
with the first clock pulse CLK1.

[0156] The second scan pulse Vout2 is supplied to the
second gate line and third stage BST3. That is, the second
scan pulse Vout2 from the second stage BST2 is supplied to
the first, ninth, tenth, sixteenth, seventeenth, eighteenth, and
nineteenth NMOS transistors Trl, Tr9, Tr10, Tr16, Trl7,
Tr18, and Tr19 of the third stage BST3. As a result, the first
node Q of the third stage BST3 is charged, whereas the
second and third nodes QB1 and QB2 of the third stage
BST3 are discharged. That is, the third stage BST3 is
enabled by the second scan pulse Vout2. In other words, the
third stage BST3 is enabled by the second scan pulse Vout2,
similarly to the first stage BST1 which is enabled by the start
pulse SP.

[0157] When a third clock pulse CLK3 is supplied to the
twenty-first NMOS transistor Tr21 of the third stage BST3
in the above-described state, the twenty-first NMOS tran-
sistor Tr21 outputs the third clock pulse CLK3 as the third
scan pulse Vout3. In this case, the third scan pulse Vout3 is
output while being overlapped with the second scan pulse
Vout2 because the third clock pulse CLK3 is overlapped
with the second clock pulse CLK2.

[0158] The third scan pulse Vout3 is supplied to the third
gate line and fourth stage BST4. That is, the third scan pulse
Vout3 from the third stage BST3 is supplied to the first,
ninth, tenth, sixteenth, seventeenth, eighteenth, and nine-
teenth NMOS transistors Trl, Tr9, Tr10, Tr16, Tr17, Tr18,
and Tr19 of the fourth stage BST4. As a result, the first node
Q of the fourth stage BST4 is charged, whereas the second
and third nodes QB1 and QB2 of the fourth stage BST4 are
discharged. That is, the fourth stage BST4 is enabled by the
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third scan pulse Vout3. In other words, the fourth stage
BST4 is enabled by the third scan pulse Vout3, similarly to
the first stage BST1 which is enabled by the start pulse SP.

[0159] When a fourth clock pulse CLK4 is supplied to the
twenty-first NMOS transistor Tr21 of the fourth stage BST4
in the above-described state, the twenty-first NMOS tran-
sistor Tr21 outputs the fourth clock pulse CLK4 as the fourth
scan pulse Voutd. In this case, the fourth scan pulse Vout4 is
output while being overlapped with the third scan pulse
Vout3 because the fourth clock pulse CLK4 is overlapped
with the third clock pulse CLK3.

[0160] The third scan pulse Vout3 output from the third
stage BST3 is also supplied to the twentieth NMOS tran-
sistor Tr20 of the first stage BST1. That is, the third scan
pulse Vout3 is supplied to the gate terminal of the twentieth
NMOS transistor Tr12 in the first stage BST1. As a result,
the first stage BST1 is disabled.

[0161] In detail, the third scan pulse Vout3 turns on the
twentieth NMOS transistor Tr20 of the first stage BSTI.
Accordingly, the second voltage VSS is supplied to the first
node Q of the first stage BST1 via the turned-on twentieth
NMOS transistor Tr20. Thus, the first node Q of the first
stage BST1 is discharged. As a result, the second, eighth,
fifteenth, and twenty-first NMOS transistors Tr2, Tr8, Tr15,
and Tr21 connected to the first node Q of the first stage BST1
are turned off. Also, as the start pulse SP is transited to a
low-level state, the first, ninth, tenth, sixteenth, seventeenth,
eighteenth, and nineteenth NMOS transistors Tr1, Tr9, Tr10,
Tr16, Tr17, Tr18, and Tr19 of the first stage BST1, which
receive the low-level start pulse SP, are turned off.

[0162] As the ninth and tenth NMOS transistors Tr9 and
Tr10 of the first stage BST1 are turned off, the second
voltage VSS can no longer be supplied to the gate terminal
of the fifth NMOS transistor Tr5. In place of the second
voltage VSS, the third voltage VDD3 is supplied to the gate
terminal of the fifth NMOS transistor Tr5 in the first stage
BST1 via the fourth NMOS transistor Tr4. As a result, the
fifth NMOS transistor Tr5 is turned on by the third voltage
VDD3. The third voltage VDD3 is then supplied to the
second node QB1 of the first stage BST1 via the turned-on
fifth NMOS transistor Tr5. Accordingly, the second node
QB1 of the first stage BST1 is charged. Also, the sixth,
seventh, and twenty-second NMOS transistors Tr6, Tr7, and
Tr22, each of which is connected, at the gate terminal
thereof, to the second node QB1 of the first stage BST1, are
turned on.

[0163] The second voltage VSS is also supplied to the first
node Q of the first stage BST1 via the turned-on sixth
NMOS transistor Tr6. As a result, the discharge rate of the
first node Q in the first stage BST1 is increased. The second
voltage VSS is also supplied to the third node QB2 of the
first stage BST1 via the turned-on seventh NMOS transistor
Tr7. Accordingly, the third node QB2 is discharged. As a
result, the thirteenth, fourteenth, and twenty-third NMOS
transistors Tr13, Tr14, and Tr23, each of which is connected,
at the gate terminal thereof, to the third node QB2, are turned
off.

[0164] Thus, by the third scan pulse Vout3 from the third
stage BST3, the first and third nodes Q and QB2 of the first
stage BST1 are discharged, whereas the second node QB1 of
the first stage BST1 is charged. That is, the first stage BST1
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is disabled in response to the third scan pulse Vout3 from the
third stage BST3. The disabled first stage BST1 outputs the
second voltage VSS via the twenty-second NMOS transistor
Tr22 included in the first stage BST1, to supply the second
voltage VSS to the first gate line.

[0165] In the above-described manner, each of the stages
BST1 to BSTn+2 is enabled by the scan pulse output from
the first upstream stage, and is disabled by the scan pulse
output from the second downstream stage.

[0166] Meanwhile, in the second frame, the third voltage
VDD3 is maintained in a negative polarity state, whereas the
fourth voltage VDD4 is in a positive polarity state. Accord-
ingly, when each of the stages BST1 to BSTn+2 is disabled,
the second node QB1 of the stage is discharged, whereas the
third node QB2 of the stage is charged. That is, when each
of the stages BST1 to BSTn+2 is disabled, the second
voltage VSS is output via the twenty-third NMOS transistor
Tr23 connected, at the gate terminal thereof, to the third
node QB2. Thus, the second and third nodes QB1 and QB2
are alternately charged and discharged on a frame-by-frame
basis, thereby preventing the twenty-second and twenty-
third transistors Tr22 and Tr23 included in the output unit
9005 from being degraded.

[0167] The stages BST1 to BSTn+2 of the second shift
register 3015 operate in the same manner as the stages BST1
to BSTn+2 of the first shift register 301a, respectively.
However, each of the stages BST1 to BSTn+2 in the first
shift register 301a applies an associated one of scan pulses
Voutl to Voutn to one end of an associated one of the gate
lines GL1 to GLn, whereas each of the stages BST1 to
BSTn+2 in the second shift register 3015 applies an asso-
ciated one of scan pulses Voutl to Voutn to the other end of
an associated one of the gate lines GL1 to GLn.

[0168] FIG. 11 is a block diagram illustrating a shift
register according to a second embodiment.

[0169] The shift register includes a first shift register 110a
and a second shift register 1104.

[0170] The first shift register 110a includes n stages CST1
to CSTn, a first dummy stage CSTn+1, and a second dummy
stage CSTn+2 which are connected in series. The stages
CST1 to CSTn+2 output pairs of scan pulses Voutl to
Voutn+2, respectively. That is, each of the stages CST1 to
CSTn+2 simultaneously outputs a pair of scan pulses. Also,
the scan pulses Voutl to Voutn+2 are output in a sequential
manner from the stages CST1 to CSTn+2. The scan pulses
Voutl to Voutn output from the stages CST1 to CSTn, except
for the first and second dummy stages CSTn+1 and CSTn+2,
are sequentially supplied to the gate lines GL1 to GLn of the
LCD panel 300, respectively, to cause the gate lines GL1 to
GLn to be sequentially scanned.

[0171] The first stage CST1 simultaneously outputs a pair
of first scan pulses Voutl. Subsequently, the second stage
CST2 simultaneously outputs a pair of second scan pulses
Vout2. Next, the third stage CST3 simultaneously outputs a
pair of third scan pulses Vout3. In such a manner, finally, the
n-th stage CSTn simultaneously outputs a pair of n-th scan
pulses Voutn. After the n-th stage CSTn simultaneously
outputs a pair of n-th scan pulses Voutn, the first dummy
stage CSTn+1 simultaneously outputs a pair of n+1-th scan
pulses Voutn+1. The n+1-th scan pulses Voutn+l are not
supplied to any gate line, but are supplied to the n—1-th stage
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CSTn-1. After the first dummy stage CSTn+1 simulta-
neously outputs a pair of n+l-th scan pulses Voutn+1, the
second dummy stage CSTn+2 simultaneously outputs a pair
of n+2-th scan pulses Voutn+2. The n+2-th scan pulses
Voutn+2 are not supplied to any gate line, but are supplied
to the n-th stage CSTn. Meanwhile, the scan pulses Voutl to
Voutn+2 output from respective stages CST1 to CSTn+2
have a pulse width such that successive ones of the scan
pulses Voutl to Voutn+2 are overlapped with each other for
a predetermined width.

[0172] Each of the stages CST1 to CSTn+2 has two output
terminals (the first and second output terminals), to simul-
taneously output scan pulses through the first and second
output terminals, respectively. In other words, each of the
stages CST1 to CSTn+2 outputs one scan pulse through the
first output terminal thereof, and simultaneously outputs the
other scan pulse through the second output terminal thereof.
Thus, two scan pulses are simultaneously output from each
of the stages CST1 to CSTn+2. In this case, the scan pulses
Voutl to Voutn+2 output from respective first output termi-
nals of the stages CST1 to CSTn+2 have a pulse width such
that successive ones of the scan pulses Voutl to Voutn+2 are
overlapped with each other for a predetermined width. Also,
the scan pulses Voutl to Voutn+2 output from respective
second output terminals of the stages CST1 to CSTn+2 have
a pulse width such that successive ones of the scan pulses
Voutl to Voutn+2 are overlapped with each other for the
predetermined width. For example, the two first scan pulses
Voutl output from the first stage CST1 are overlapped with
the two second scan pulses Vout2 output from the second
stage CST2 are overlapped with each other by the prede-
termined width.

[0173] Each ofthe stages CST1 to CSTn+2 included in the
first shift register 110a supplies one of the two scan pulses
thereof to an associated gate line, and supplies the other scan
pulse to both the first downstream stage and the second
upstream stage. For example, the third stage CST3, which
outputs two third scan pulses Vout3, supplies one third scan
pulse Vout3 to the third gate line, and supplies the other third
scan pulses Vout3 to the fourth stage CST4 and first stage
CST1. Meanwhile, the second dummy stage CSTn+2 may
output two scan pulses, or may output a single scan pulse.

[0174] Each of the stages CST1 to CSTn+2 of the first
shift register 110a receives first through fourth voltages
VDD, VSS, VDD3, and VDD4, and one of first through
fourth clock pulses CLK1 to CLK4 which are repeated while
having a time (phase) difference between successive clock
pulses. The first voltage VDD may be a DC voltage having
a positive polarity, whereas the second voltage VSS may be
a voltage having a negative polarity. Each of the third and
fourth voltages VDD3 and VDDA is an AC voltage which is
alternately varied in polarity on a frame-by-frame basis. The
third and fourth voltages VDD3 and VDD4 have differing
polarities in the same frame.

[0175] The first through fourth clock pulses CLK1 to
CLK4 are output after being time (phase)-delayed from one
another by one pulse width. That is, the second clock pulse
CLK2 is output after being phase-delayed from the first
clock pulse CLK1 by one pulse width. The third clock pulse
CLK3 is output after being phase-delayed from the second
clock pulse CLK2 by one pulse width. The fourth clock
pulse CLK4 is output after being phase-delayed from the
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third clock pulse CLK3 by one pulse width. The first through
fourth clock pulses CLK1 to CLK4 are sequentially output
in a circulating manner. That is, one set of first through
fourth clock pulses CLK1 to CLK4 are sequentially output,
and then another set of first through fourth clock pulses
CLK1 to CLK4 are sequentially output. Accordingly, the
first clock pulse CLK1 is output in a period between the
point of time when the fourth clock pulse CLK4 is output
and the point of time when the second clock pulse CLK2 is
output. The fourth clock pulse CLK4 may be output in
synchronism with the start pulse SP. In this case, the fourth
clock pulse CLK4 is output earlier than the first through
third clock pulses CLK1 to CLK3.

[0176] The first shift register 110a may use two or more
clock pulses. That is, the first shift register 1104 may use
only two of the first through fourth clock pulses CLK1 to
CLKd, for example, the first and second clock pulses CLK1
and CLK?2, or may use only three of the first through fourth
clock pulses CLK1 to CLK4, for example, the first through
third clock pulses CLK1 to CLK3. Alternatively, the first
shift register 110a may use at least five clock pulses which
are sequentially output.

[0177] The second shift register 1105 has the same con-
figuration as the first shift register 110a.

[0178] FIG. 12 is a circuit diagram illustrating a circuit
included in the third stage of the first shift register shown in
FIG. 11.

[0179] The third stage CST3 includes a node controller
120a which controls charging and discharging operations for
first, second, and third nodes Q, QB1, and QB2, and output
units 1205 and 120c¢, each of which is turned on in accor-
dance with charging/discharging states of the first, second,
and third nodes Q, QB1, and QB2, to selectively output a
scan pulse or the second voltage VSS. The first, second, and
third nodes Q, QB1, and QB2 are selectively charged or
discharged. In detail, when the first node Q is in a charging
state, both the second and third nodes QB1 and QB2 are
maintained in a discharging state. On the other hand, when
the first node Q is in a discharging state, one of the second
and third nodes QB1 and QB2 is maintained in a charging
state. That is, when the first node Q is in a discharging state
in an odd-numbered frame, the second node QB1 is charged,
whereas the third node QB2 is discharged. On the other
hand, when the first node Q is in a discharging state in an
even-numbered frame, the second node QB1 is discharged,
whereas the third node QB2 is charged. Voltages VDD3 and
VDD4, have opposite polarities, are alternately varied in
polarity on a frame-by-frame basis, and are applied to the
second and third nodes QB1 and QB2 (charging and dis-
charging), respectively, when the first node Q is in a dis-
charging state, to prevent a degradation of switching ele-
ments connected, at gate terminals thereof; to the second and
third nodes QB1 and QB2.

[0180] The node controller 120a of the third stage CST3
includes first through twentieth NMOS transistors Trl to
Tr20.

[0181] The first NMOS transistor Trl charges the first
node Q with the first voltage VDD in response to a scan
pulse from the stage arranged first upstream from the third
stage CST3. That is, the first NMOS transistor Tr1 charges
the first node Q with the first voltage VDD in response to the
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second scan pulse Vout2 from the second stage CST2. For
this operation, the gate terminal of the first NMOS transistor
Trl is connected to the second stage CST2; the source
terminal is connected to a power line for transferring the first
voltage VDD, and the drain terminal is connected to the first
node Q.

[0182] The second NMOS transistor Tr2 discharges the
second node QB1 with the second voltage VSS in response
to the first voltage VDD charged in the first node Q. For this
operation, the gate terminal of the second NMOS transistor
Tr2 is connected to the first node Q; the source terminal is
connected to the second node QB1; and, the drain terminal
is connected to a power line for transferring the second
voltage VSS.

[0183] The third NMOS transistor Tr3 discharges the third
node QB2 with the second voltage VSS in response to the
first voltage VDD charged in the first node Q. For this
operation, the gate terminal of the third NMOS transistor Tr3
is connected to the first node; the source terminal is con-
nected to the third node QB2; and, the drain terminal is
connected to the power line for transferring the second
voltage VSS.

[0184] The fourth NMOS transistor Tr4 is turned on or off
in response to the third voltage VDD3 which is alternately
varied in polarity on a frame basis. In an ON state thereof,
the fourth NMOS transistor Tr4 charges the second node
QB1 with the third voltage VDD3. For this operation, the
gate and source terminals of the fourth NMOS transistor Trd
are connected to a power line for transferring the third
voltage VDD3.

[0185] The fifth NMOS transistor Tr5 charges the second
node QB1 with the third voltage VDD3 output from the
fourth NMOS transistor Tr4 in response to the third voltage
VDD3. For this operation, the gate terminal of the fifth
NMOS transistor Tr5 is connected to a drain terminal of the
fourth NMOS transistor Tr4; the source terminal is con-
nected to the power line for transferring the third voltage
VDD3; and, the drain terminal is connected to the second
node QB1.

[0186] The sixth NMOS transistor Tr6 discharges the first
node Q with the second voltage VSS in response to the third
voltage VDD3 charged in the second node QB1. For this
operation, the gate terminal of the sixth NMOS transistor
Tré is connected to the second node QBI; the source
terminal is connected to the first node Q; and, the drain
terminal is connected to the power line for transferring the
second voltage VSS.

[0187] The seventh NMOS transistor Tr7 discharges the
third node QB2 with the second voltage VSS in response to
the third voltage VDD3 charged in the second node QBI.
For this operation, the gate terminal of the seventh NMOS
transistor Tr7 is connected to the second node QB1; the
source terminal is connected to the third node QB2; and, the
drain terminal is connected to the power line for transferring
the second voltage VSS.

[0188] The eighth NMOS transistor Tr8 supplies the sec-
ond voltage VSS to the gate terminal of the fifth NMOS
transistor Tr5 in response to the first voltage VDD charged
in the first node Q, to turn off the fifth NMOS transistor Tr5.
For this operation, the gate terminal of the eighth NMOS
transistor Tr8 is connected to the first node Q; the source
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terminal is connected to the gate terminal of the fifth NMOS
transistor Tr5; and, the drain terminal is connected to the
power line for transferring the second voltage VSS.

[0189] The ninth NMOS transistor Tr9 supplies the second
voltage VSS to the gate terminal of the fifth NMOS tran-
sistor Tr5 in response to the scan pulse from the first
upstream stage, to turn off the fifth NMOS transistor Tr5.
That is, the ninth NMOS transistor Tr9 supplies the second
voltage VSS to the gate terminal of the fifth NMOS tran-
sistor Tr5 in response to the scan pulse Vout2 from the
second stage CST2, to turn off the fifth NMOS transistor
Tr5. For this operation, the gate terminal of the ninth NMOS
transistor Tr9 is connected to the second stage CST2; the
source terminal is connected to the gate terminal of the fifth
NMOS transistor Tr5; and, the drain terminal is connected to
the power line for transferring the second voltage VSS.

[0190] The tenth NMOS transistor Tr10 supplies the sec-
ond voltage VSS to the gate terminal of the fifth NMOS
transistor Tr5 in response to the scan pulse from the first
upstream stage, to turn off the fifth NMOS transistor Tr5.
That is, the tenth NMOS transistor Tr10 supplies the second
voltage VSS to the gate terminal of the fifth NMOS tran-
sistor Tr5 in response to the scan pulse Vout2 from the
second stage CST2, to turn off the fifth NMOS transistor
Tr5. For this operation, the gate terminal of the tenth NMOS
transistor Tr10 is connected to the second stage CST2; the
source terminal is connected to the gate terminal of the fifth
NMOS transistor Tr5; and, the drain terminal is connected to
the power line for transferring the second voltage VSS.

[0191] The eleventh NMOS transistor Tr11 is turned on or
off in response to the fourth voltage VDD4 which is alter-
nately varied in polarity on a frame basis. In an ON state
thereof, the eleventh NMOS ftransistor Trll outputs the
fourth voltage VDD4. For this operation, the gate and source
terminals of the eleventh NMOS transistor Trll are con-
nected to a power line for transferring the fourth voltage
VDD4. The fourth voltage VDD4 has a polarity opposite to
that of the third voltage VDD3 in each frame.

[0192] The twelfth NMOS transistor Tr12 charges the
third node QB2 with the fourth voltage VDD4 output from
the eleventh NMOS transistor Tr11 in response to the fourth
voltage VDD4. For this operation, the gate terminal of the
twelfth NMOS transistor Trl2 is connected to a drain
terminal of the eleventh NMOS transistor Trll; the source
terminal is connected to the power line for transferring the
fourth voltage VDD4; and, the drain terminal is connected to
the third node QB2.

[0193] The thirteenth NMOS transistor Tr13 discharges
the first node Q with the second voltage VSS in response to
the fourth voltage VDD4 charged in the third node QB2. For
this operation, the gate terminal of the thirteenth NMOS
transistor Tr13 is connected to the third node QB2; the
source terminal is connected, to the first node Q; and, the
drain terminal is connected to the power line for transferring
the second voltage VSS.

[0194] The fourteenth NMOS transistor Tr14 discharges
the second node QB1 with the second voltage VSS in
response to the fourth voltage VDD4 charged in the third
node QB2. For this operation, the gate terminal of the
fourteenth NMOS transistor Tr14 is connected to the third
node QB2; the source terminal is connected to the second
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node QB1; and, the, drain terminal is connected to the power
line for transferring the second voltage VSS.

[0195] The fifteenth NMOS transistor Tr15 supplies the
second voltage VSS to the gate terminal of the twelfth
NMOS transistor Trl12 in response to the first voltage VDD
charged in the first node Q, to turn off the twelfth NMOS
transistor Tr12. For this operation, the gate terminal of the
fifteenth NMOS transistor Tr15 is connected to the first node
Q; the source terminal is connected to the gate terminal of
the twelfth NMOS transistor Tr12; and, the drain terminal is
connected to the power line for transferring the second
voltage VSS.

[0196] The sixteenth NMOS transistor Trl6 supplies the
second voltage VSS to the gate terminal of the twelfth
NMOS transistor Tr12 in response to the scan pulse from the
first upstream stage, to turn off the twelfth NMOS transistor
Tr12. That is, the sixteenth NMOS transistor Tr16 turns off
the twelfth NMOS transistor Tr12 in response to the second
scan pulse Vout2 from the second stage CST2. For this
operation, the the gate terminal of the sixteenth NMOS
transistor Tr16 is connected to the second stage CST2; the
source terminal is connected to the gate terminal of the
twelfth NMOS transistor Tr12; and, the drain terminal is
connected to the power line for transferring the second
voltage VSS.

[0197] The seventeenth NMOS transistor Tr17 supplies
the second voltage VSS to the gate terminal of the twelfth
NMOS transistor Tr12 in response to the scan pulse from the
first upstream stage, to turn off the twelfth NMOS transistor
Tr12. That is, the seventeenth NMOS transistor Trl7 turns
off the twelfth NMOS transistor Tr12 in response to the
second scan pulse Vout2 from the second stage CST2. For
this operation, the gate terminal of the seventeenth NMOS
transistor Tr17 is connected to the second stage CST2; the
source terminal is connected to the gate terminal of the
twelfth NMOS transistor Tr12; and, the drain terminal is
connected to the power line for transferring the second
voltage VSS.

[0198] The eighteenth NMOS transistor Tr18 discharges
the second node QB1 with the second voltage VSS in
response to the scan pulse from the first upstream stage. That
is, the eighteenth NMOS transistor Tr18 discharges the
second node QB1 with the second voltage VSS in response
to the scan pulse Vout2 from the second stage CST2. For this
operation, the gate terminal of the eighteenth NMOS tran-
sistor Tr18 is connected to the second stage CST2; the
source terminal is connected to the second node QB1; and,
the drain terminal is connected to the power line for trans-
ferring the second voltage VSS.

[0199] The nineteenth NMOS transistor Tr19 discharges
the third node QB2 with the second voltage VSS in response
to the scan pulse from the first upstream stage. That is, the
nineteenth NMOS transistor Tr19 discharges the third node
QB2 with the second voltage VSS in response to the scan
pulse Vout2 from the second stage CST2. For this operation,
the gate terminal of the nineteenth NMOS transistor Tr19 is
connected to the second stage CST2; the source terminal is
connected to the third node QB2; and, the drain terminal is
connected to the power line for transferring the second
voltage VSS.

[0200] The twentieth NMOS transistor Tr20 discharges
the first node Q with the second voltage VSS in response to
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a scan pulse from the stage arranged second downstream
from the third stage CST3. That is, the twentieth NMOS
transistor Tr20 discharges the first node Q with the second
voltage VSS in response to the fifth scan pulse Vout5 from
the fifth stage CST5. For this operation, the gate terminal of
the twentieth NMOS transistor Tr20 is connected to the fifth
stage CSTS5; the source terminal is connected to the first
node Q; and, the drain terminal is connected to the power
line for transferring the second voltage VSS.

[0201] The first output unit 1205 of the third stage CST3
includes twenty-first through twenty-third NMOS transistors
Tr21 to Tr23.

[0202] The twenty-first NMOS transistor Tr21 outputs the
third clock pulse CLK3 as a scan pulse, in response to the
first voltage VDD charged in the first node Q. The third scan
pulse Vout3 is supplied to both the second upstream stage
and the first downstream stage. For this operation the gate
terminal of the twenty-first NMOS transistor Tr21 is con-
nected to the first node Q; the source terminal is connected
to the clock line for transferring the third clock pulse CLK3;
and, the drain terminal is connected to the gate terminal of
the twentieth NMOS transistor Tr20 in the first stage CST1,
and the gate terminals of the first, ninth, tenth, sixteenth,
seventeenth, eighteenth, and nineteenth NMOS transistors
Trl, Tr9, Tr10, Tr16, Tr17, Tr18, and Tr19 in the fourth stage
CST4.

[0203] The twenty-second NMOS transistor Tr22 outputs
the second voltage VSS in response to the third voltage
VDD3 charged in the second node QB1. The second voltage
VSS from the twenty-second NMOS transistor Tr22 is
supplied to the second upstream stage and first downstream
stage. For this operation, the gate terminal of the twenty-
second NMOS transistor Tr22 is connected to the second
node QB1; the drain terminal is connected to the power line
for transferring the second voltage VSS; and, the source
terminal is connected to the gate terminal of the twentieth
NMOS transistor Tr20 in the first stage CST1, and the gate
terminals of the first, ninth, tenth, sixteenth, seventeenth,
eighteenth, and nineteenth NMOS transistors Tr1, Tr9, Tr10,
Tr16, Tr17, Tr18, and Tr19 in the fourth stage CST4.

[0204] The twenty-third NMOS transistor Tr23 outputs
the second voltage VS8 in response to the fourth voltage
VDD4 charged in the third node QB2. The second voltage
VSS from the twenty-third NMOS transistor Tr23 is sup-
plied to the second upstream stage and first downstream
stage. For this operation, the gate terminal of the twenty-
third NMOS transistor Tr23 is connected to the second node
QB1; the drain terminal is connected to the power line for
transferring the second voltage VSS; and, the source termi-
nal is connected to the gate terminal of the twentieth NMOS
transistor Tr20 in the first stage CST1, and the gate terminals
of the first, ninth, tenth, sixteenth, seventeenth, eighteenth,
and nineteenth NMOS transistors Tr1, Tr9, Tr10, Tr16, Tr17,
Tr18, and Tr19 in the fourth stage CST4.

[0205] The second output unit 120¢ of the third stage
CST3 includes twenty-fourth through twenty-sixth NMOS
transistors Tr24 to Tr26.

[0206] The twenty-fourth NMOS transistor Tr24 outputs
the third clock pulse CLK3 to the third gate line as a third
scan pulse Vout3, in response to the first voltage VDD
charged in the first node Q. For this operation, the gate
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terminal of the twenty-fourth NMOS transistor Tr24 is
connected to the first node Q; the source terminal is con-
nected to the clock line for transferring the third clock pulse
CLK3; and the drain terminal is connected to the third gate
line.

[0207] The twenty-fifth NMOS transistor Tr25 outputs the
second voltage VSS to the third gate line in response to the
third voltage VDD3 charged in the second node QB1. For
this operation, the gate terminal of the twenty-fifth NMOS
transistor Tr25 is connected to the second node QBI; the
drain terminal is connected to the power line for transferring
the second voltage VSS; and, the source terminal is con-
nected to the third gate line.

[0208] The twenty-sixth NMOS transistor Tr26 outputs
the second voltage VSS to the third gate line in response to
the fourth voltage VDD4 charged in the third node QB2. For
this operation, the gate terminal of the twenty-sixth NMOS
transistor Tr26 is connected to the second node QBI; the
drain terminal is connected to the power line for transferring
the second voltage VSS; and, the source terminal is con-
nected to the third gate line.

[0209] The first and second stages CST1 and CST2, fourth
through n-th stages CST4 to CSTn, and first and second
dummy stages CSTn+1 and CSTn+2 have the same con-
figuration as the third stage CST3.

[0210] However, since there is no stage upstream from the
first stage CSTI1, the first, ninth, tenth, sixteenth, seven-
teenth, eighteenth, and nineteenth NMOS transistors Trl,
Tr9, Tr10, Tr16, Tr17, Tr18, and Tr19 in the first stage CST1
receive a start pulse SP from the timing controller. That is,
the first NMOS transistor Trl of the first stage CST1 charges
the first node Q of the first stage CST1 with the first voltage
VDD in response to the start pulse SP from the timing
controller.

[0211] The ninth NMOS transistor Tr9 of the first stage
CST1 discharges the second node QB1 of the first stage
CST1 with the second voltage VSS in response to the start
pulse SP from the timing controller.

[0212] The tenth NMOS transistor Tr10 of the first stage
CST1 supplies the second voltage VSS to the gate terminal
of the fourth NMOS transistor Tr4 in response to the start
pulse SP from the timing controller, to turn off the fourth
NMOS transistor Tr4.

[0213] The sixteenth NMOS ftransistor Trl6 of the first
stage CST1 supplies the second voltage VSS to the gate
terminal of the twentieth NMOS transistor Tr12 in response
to the start pulse SP from the timing controller, to turn off the
twentieth NMOS transistor Tr12.

[0214] The seventeenth NMOS transistor Tr17 of the first
stage CST1 supplies the second voltage VSS to the gate
terminal of the twentieth NMOS transistor Tr12 in response
to the start pulse SP from the timing controller, to turn off the
twentieth NMOS transistor Tr12.

[0215] The eighteenth NMOS transistor Tr18 of the first
stage CST1 discharges the second node QB1 with the second
voltage VSS in response to the start pulse SP from the timing
controller.

[0216] The nineteenth NMOS transistor Tr19 of the first
stage CST1 discharges the third node QB2 with the second
voltage VSS in response to the start pulse SP from the timing
controller.
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[0217] There is no stage arranged second upstream from
the first stage CST1 or second stage CST2. For this reason,
the first stage CST1 supplies the first scan pulse Voutl
output therefrom to the first gate line and second stage
CST2. Similarly, the second stage CST2 supplies the second
scan pulse Vout2 output therefrom to the second gate line
and third stage CST3.

[0218] There is no stage arranged first downstream from
the second dummy stage CSTn+2. Accordingly, the source
terminal of the twenty-first NMOS transistor Tr21, the drain
terminal of the twenty-second NMOS transistor Tr22, and
the drain terminal of the twenty-third NMOS transistor Tr23
in the second dummy stage CSTn+2 are connected to the
gate terminal of the twentieth NMOS transistor Tr20 of the
n-th stage CSTn.

[0219] The stages CST1 to CSTn+2 of the second shift
register 1105 have the same configuration as the stages
CST1 to CSTn+2 of the first shift register 110a.

[0220] FIGS. 13A and 13B are circuit diagrams illustrat-
ing the third stage of the first shift register having the circuit
configuration shown in FIG. 12.

[0221] The shift register according to the second embodi-
ment operates in the same manner as the circuits of the first
embodiment shown in FIGS. 9, 10A, and 10B. However,
each of the stages CST1 to CSTn+2 in the shift register
according to the second embodiment outputs two scan
pulses. One scan pulse from each stage is supplied to the first
downstream stage and second upstream stage. The other
scan pulse from each stage is supplied to the associated gate
line. Each of'the first and second dummy stages CSTn+1 and
CSTn+2 may output a single scan pulse.

[0222] As apparent from the above description, the shift
register of the LCD device according to the present inven-
tion sequentially outputs scan pulses having an increased
pulse width such that successive ones of the scan pulses are
overlapped with each other for a predetermined time.
Accordingly, it is possible to increase the effective charging
time for which the scan pulses are maintained at a target
voltage, and thus, to prevent distortion of the scan pulses. In
this case, it is possible to secure a sufficient effective
charging time for normal application of a data voltage to
pixel electrodes even when the scan pulses are distorted by
the resistance and capacitance components of gate lines.

[0223] Although only a few exemplary embodiments of
this invention have been described in detail above, those
skilled in the art will readily appreciate that many modifi-
cations are possible in the exemplary embodiments without
materially departing from the novel teachings and advan-
tages of the invention. Accordingly, all such modifications
are intended to be included within the scope of this invention
as defined in the following claims.

What is claimed is:
1. A driving circuit of a display device comprising:

a first shift register for sequentially supplying first scan
pulses to first-side ends of gate lines, the first shift
register simultaneously driving at least two adjacent
first-side gate lines for a predetermined period of time;
and,

a second shift register for sequentially supplying second
scan pulses to second-side ends of gate lines, the
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second shift register simultaneously driving at least two
adjacent second-side gate lines for a predetermined
period of time.

2. The driving circuit according to claim 1, wherein the
first scan pulse for driving a n+1-th first side gate line (“n”
is a natural number) is supplied to the n+1-th first-side gate
line within a period of time for which the first scan pulse for
driving the n-th first-side gate line is in an active state.

3. The driving circuit according to claim 1, wherein the
second scan pulse for driving a n+1-th second-side gate line
(“n” is a natural number) is supplied to the n+1-th second
side gate line within a period of time for which the second
scan pulse for driving the n-th second-side gate line is in an
active state.

4. The driving circuit of claim 3, wherein the second scan
pulse for driving the n+1-th second-side gate line is supplied
simultaneously with the first scan pulse for driving the
n+1-th first-side gate line.

5. The driving circuit of claim 4, wherein the first-side end
of the n-th gate line and second side end of the n-the gate line
are opposite ends of the same gate line.

6. The driving circuit according to claim 1, further com-
prising:

a timing controller for supplying a plurality of clock
pulses each having a time or phase difference from one
another to the first shift register.

7. The driving circuit according to claim 1, further com-
prising:

a timing controller for supplying a plurality of clock
pulses each having a time or phase difference from one
another to the first shift register and to the second shift
register.

8. The driving circuit according to claim 3, wherein the
sequential clock pulses outputted in adjacent time periods
have a concurrent active state for a predetermined period of
time.

9. The driving circuit according to claim 4, wherein the
time period where successive clock pulses are simulta-
neously in an active state has a period equal to a time period
for which successive scan pulses are simultaneously in an
active state.

10. The driving circuit according to claim 1, wherein the
first shift register includes a plurality of stages arranged
sequentially, and adapted to supply the first scan pulses to
the first-side gate lines

11. The driving circuit according to claim 1, wherein the
second shift register includes a plurality of stages arranged
sequentially, and adapted to supply the second scan pulses to
the second-side gate lines.

12. The driving circuit according to claim 10, wherein
each of the stages included in the first shift register is
enabled in response to the first scan pulse output from one
of the stages arranged upstream from the stage, to output an
associated one of the first scan pulses, and is disabled in
response to the first scan pulse output from one of the stages
arranged downstream from the stage.
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13. The driving circuit according to claim 12, wherein an
n-th one of the stages included in the first shift register
(where “n” is a natural number) is enabled in response to the
first scan pulse output from the n-1-th stage, to output an
associated one of the first scan pulses, and is disabled in
response to the scan pulse output from the n+2-th stage.

14. The driving circuit according to claim 13, wherein:

a first one of the stages in the first shift register is enabled
in response to a first start pulse; and

a second one of the stages included in the first shift
register is enabled in response to a second start pulse.
15. The driving circuit according to claim 13, wherein:

the first shift register further comprises:

a first dummy stage for outputting a scan pulse for
disabling a stage arranged next upstream from a last
one of the stages in the first shift register; and

a second dummy stage for outputting a scan pulse for
disabling last one of the stages in the first shift register.
16. The driving circuit according to claim 15, wherein the
second dummy stage is enabled in response to the scan pulse
output from the first dummy stage.
17. The driving circuit according to claim 10, wherein
each stage of first shift register includes:

a node controller for controlling logic states of first,
second, and third nodes; and

an output unit for outputting an associated one of the scan
pulse or an off voltage in accordance with the logic
states of the first, second, and third nodes, and supply-
ing the output scan pulse or off voltage to an associated
one of the gate lines, to one of the stages arranged
downstream from the stage in subject, and to one of the
stages arranged upstream from the stage.

18. The driving circuit according to claim 17, wherein the

node controller of an n-th one of the stages coniprises:

a first switching element for charging the first node with
a first voltage in response to one of a start pulse or the
scan pulse from an n-1-th stage;

a second switching element for discharging the second
node with a second voltage in response to one of the
start pulse or the scan pulse from the n—1-th stage;

a third switching element for discharging the third node
with the second voltage in response to one of the start
pulse or the scan pulse from the n-1-th stage;

a fourth switching element for charging the second node
with a third voltage, which is alternately varied in
polarity on a frame-by-frame basis, when the fourth
switching element is turned on, the fourth switching
element being turned on or off in response to the third
voltage;

a fifth switching element for discharging the third node
with the third voltage when the fifth switching element
is turned on, the fifth switching element being turned on
or off in response to the third voltage;

a sixth switching element for charging the third node with
a fourth voltage, which has a polarity opposite to the
polarity of the third voltage, when the sixth switching
element is turned on, the sixth switching element being
turned on or off in response to the fourth voltage;
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a seventh switching element for discharging the second
node with the second voltage, when the seventh switch-
ing element is turned on, the seventh switching element
being turned on or off in response to the fourth voltage;

an eighth switching element for discharging the second
node with the second voltage in response to the first
voltage charged in the first node;

a ninth switching element for discharging the third node
with the second voltage in response to the first voltage
charged in the first node;

a tenth switching element for discharging the first node
with the second voltage in response to the third voltage
charged in the second node;

an eleventh switching element for discharging the first
node with the second voltage in response to the fourth
voltage charged in the third node; and

a twelfth switching element for discharging the first node
with the second voltage in response to the scan pulse
from an n+2-th stage.

19. The driving circuit according to claim 18, wherein the

output unit of the n-th stage further comprises:

a thirteenth switching element for supplying a scan pulse
to the gate line associated with the n-th stage, and to
n+1-th and n-2-th stage in response to the first voltage
charged in the first node;

a fourteenth switching element for supplying the second
voltage to the associated gate line, and to the n+1-th
and n-2-th stages in response to the third voltage
charged in the second node; and

a fifteenth switching element for supplying the second
voltage to the associated gate line, and to the n+1-th
and n-2-th stages in response to the fourth voltage
charged in the third node.

20. The driving circuit according to claim 17, wherein the

node controller of an n-th one of the stages included in the
first shift register comprises:

a first switching element for charging the first node with
a first voltage in response to one of a start pulse and the
scan pulse from an n-1-th stage;

a second switching element for discharging the second
node with a second voltage in response to a first voltage
charged in the first node;

a third switching element for discharging the third node
with the second voltage in response to the first voltage
charged in the first node;

a fourth switching element for outputting a third voltage,
which is alternately varied in polarity on a frame basis,
when the fourth switching element is turned on, the
fourth switching element being turned on or off in
response to the third voltage;

a fifth switching element for charging the second node
with the third voltage output from the fourth switching
element in response to the third voltage;

a sixth switching element for discharging the first node
with the second voltage in response to the third voltage
charged in the second node;
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a seventh switching element for discharging the third
node with the second voltage in response to the third
voltage charged in the second node;

an eighth switching element for supplying the second
voltage to a gate terminal of the fifth switching element
in response to the first voltage charged in the first node,
to turn off the fifth switching element;

a ninth switching element for supplying the second volt-
age to the gate terminal of the fifth switching element
in response to one of the start pulse and the scan pulse
from the n-1-th stage, to turn off the fifth switching
element;

a tenth switching element for supplying the second volt-
age to the gate terminal of the fifth switching element
in response to one of the start pulse from the n-1-th
stage, to turn off the fifth switching element;

an eleventh switching element for outputting a fourth
voltage, which has a polarity opposite to the polarity of
the third voltage, when the eleventh switching element
is turned on, the eleventh switching element being
turned on or off in response to the fourth voltage;

a twelfth switching element for charging the third node
with the fourth voltage in response to the fourth voltage
output from the eleventh switching element;

a thirteenth switching element for discharging the first
node with the second voltage in response to the fourth
voltage charged in the third node;

a fourteenth switching element for discharging the second
node with the second voltage in response to the fourth
voltage charged in the third node;

a fifteenth switching element for supplying the second
voltage to a gate terminal of the twelfth switching
element in response to the first voltage charged in the
first node, to turn off the twelfth switching element;

a sixteenth switching element for supplying the second
voltage to the gate terminal of the twelfth switching
element in response to one of the start pulse and the
scan pulse from the n—1-th stage, to turn off the twelfth
switching element;

a seventeenth switching element for supplying the second
voltage to the gate terminal of the twelfth switching
element in response to one of the start pulse and the
scan pulse from the n—1-th stage, to turn off the twelfth
switching element;

an eighteenth switching element for discharging the sec-
ond node with the second voltage in response to one of
the start pulse and the scan pulse from the n-1-th stage;

a nineteenth switching element for discharging the third
node with the second voltage in response to one of the
start pulse and the scan pulse from the n-1-th stage; and

a twentieth switching element for discharging the first
node with the second voltage in response to one of the
scan pulse from an n+2-th stage.

21. The driving circuit according to claim 20, wherein the

output unit of the n-th stage further comprises:

a twenty-first switching element for supplying a scan
pulse to the gate line associated with the n-th stage, and
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to n+l-th and n-2-th stage in response to the first
voltage charged in the first node;

a twenty-second switching element for supplying the
second voltage to the associated gate line, and to the
n+1-th and n-2-th stages in response to the third
voltage charged in the second node; and

a twenty-third switching element for supplying the second
voltage to the associated gate line, and to the n+1-th
and n-2-th stages in response to the fourth voltage
charged in the third node.

22. The driving circuit according to claim 10, wherein

each of the stages included in the first shift register com-
prises:

a node controller for controlling logic states of first,
second, and third nodes; and

a first output unit for outputting one of an associated scan
pulses or off voltage in accordance with the logic states
of the first, second, and third nodes, and supplying
output one of the scan pulse or off voltage to an
associated one of the first side gate lines.

23. The driving circuit according to claim 11, wherein
each of the stages included in the second shift register
comprises: a second output unit for outputting one of the
associated scan pulse or the off voltage in accordance with
the logic states of the first, second, and third nodes, and
supplying one of the output scan pulse or the off voltage to
one of the stages arranged downstream from the stage, and
to one of the stages arranged upstream from the stage.

24. The driving circuit according to claim 22, wherein the
node controller of an n-th one of the stages included in the
first shift register comprises:

a first switching element for charging the first node with
a first voltage in response to one of a start pulse and the
scan pulse from an n-1-th stage;

a second switching element for discharging the second
node with a second voltage in response to the first
voltage charged in the first node;

a third switching element for discharging the third node
with the second voltage in response to the first voltage
charged in the first node;

a fourth switching element for outputting a third voltage,
which is alternately varied in polarity on a frame basis,
when the fourth switching element is turned on, the
fourth switching element being turned on or off in
response to the third voltage;

a fifth switching element for charging the second node
with the third voltage in response to the third voltage
output from the fourth switching element;

a sixth switching element for discharging the first node
with the second voltage in response to the third voltage
charged in the second node;

a seventh switching element for discharging the third
node with the second voltage in response to the third
voltage charged in the second node;

an eighth switching element for supplying the second
voltage to a gate terminal of the fifth switching element
in response to the first voltage charged in the first node,
to turn off the fifth switching element;
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a ninth switching element for supplying the second volt-
age to the gate terminal of the fifth switching element
in response to one of the start pulse or the scan pulse
from the n-1-th stage, to turn off the fifth switching
element;

a tenth switching element for supplying the second volt-
age to the gate terminal of the fifth switching element
in response to one of the start pulse or the scan pulse
from the n-1-th stage, to turn off the fifth switching
element;

an eleventh switching element for outputting a fourth
voltage, which has a polarity opposite to the polarity of
the third voltage, when the eleventh switching element
is turned on, the eleventh switching element being
turned on or off in response to the fourth voltage;

a twelfth switching element for charging the third node
with the fourth voltage in response to the fourth voltage
output from the eleventh switching element;

a thirteenth switching element for discharging the first
node with the second voltage in response to the fourth
voltage charged in the third node;

a fourteenth switching element for discharging the second
node with the second voltage in response to the fourth
voltage charged in the third node;

a fifteenth switching element for supplying the second
voltage to a gate terminal of the twelfth switching
element in response to the first voltage charged in the
first node, to turn off the twelfth switching element;

a sixteenth switching element for supplying the second
voltage to the gate terminal of the twelfth switching
element in response to one of the start pulse or the scan
pulse from the n-1-th stage, to turn off the twelfth
switching element;

a seventeenth switching element for supplying the second
voltage to the gate terminal of the twelfth switching
element in response to one of the start pulse or the scan
pulse from the n-1-th stage, to turn off the twelfth
switching element;

an eighteenth switching element for discharging the sec-
ond node with the second voltage in response to one of
the start pulse or the scan pulse from the n-1-th stage;

a nineteenth switching element for discharging the third
node with the second voltage in response to one of the
start pulse or the scan pulse from the n-1-th stage; and

a twentieth switching element for discharging the first
node with the second voltage in response to the scan
pulse from an n+2-th stage.

25. The driving circuit according to claim 24, wherein the

first output unit of the n-th stage in the first shift register

further comprises:

a twenty-first switching element for supplying a scan
pulse to the gate line associated with the n-th stage in
response to the first voltage charged in the first node;

a twenty-second switching element for supplying the
second voltage to the gate line in response to the third
voltage charged in the second node; and
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a twenty-third switching element for supplying the second
voltage to the gate line in response to the fourth voltage
charged in the third node.

26. The driving circuit according to claim 25, wherein the
second output unit of the n-th stage in the first shift register
further comprises:

a twenty-fourth switching element for supplying a scan
pulse to n+1-th and n-2-th stages in response to the first
voltage charged in the first node;

a twenty-fifth switching element for supplying the second
voltage to the n+1-th and n-2-th stages in response to
the third voltage charged in the second node; and

a twenty-sixth switching element for supplying the second
voltage to the n+1-th and n-2-th stages in response to
the fourth voltage charged in the third node.

27. The driving circuit according to claim 7, wherein each
of the stages included in the second shift register is enabled
in response to the second scan pulse output from one of the
stages arranged upstream from the stage, to output an
associated one of the second scan pulses, and is disabled in
response to the second scan pulse output from one of the
stages arranged downstream from the stage.

28. The driving circuit according to claim 27, wherein an
n-th one of the stages included in the second shift register
(where “n” is a natural number) is enabled in response to the
second scan pulse output from the n-1-th stage, to output an
associated one of the second scan pulses, and is disabled in
response to the scan pulse output from the n+2-th stage.

29. The driving circuit according to claim 28, wherein:

a first one of the stages included in the second shift
register is enabled in response to a first start pulse; and

a second one of the stages included in the second shift
register is enabled in response to a second start pulse.

30. The driving circuit according to claim 28, wherein:
the second shift register further comprises:

a first dummy stage for outputting a scan pulse for
disabling a last one of the stages in the second shift
register; and

a second dummy stage for outputting a scan pulse for
disabling the stage arranged next upstream from the last
stage.

31. The driving circuit according to claim 30, wherein the
second dummy stage is enabled in response to the scan pulse
output from the first dummy stage.

32. The driving circuit according to claim 12, wherein
each of the stages included in the second shift register
includes:

a node controller for controlling logic states of first,
second, and third nodes; and

an output unit for outputting one of the scan pulse or off
voltage in accordance with the logic states of the first,
second, and third nodes, and supplying one of the
output scan pulse or off voltage to the gate line, to the
stage arranged downstream from the stage, and to the
stage arranged upstream from the stage.
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33. The driving circuit according to claim 32, wherein the
node controller of an n-th one of the stages included in the
second shift register comprises:

a first switching element for charging the first node with
a first voltage in response to one of a start pulse or the
scan pulse from an n-1-th stage;

a second switching element for discharging the second
node with a second voltage in response to one of the
start pulse the scan pulse from the n-1-th stage;

a third switching element for discharging the third node
with the second voltage in response to one of the start
pulse or the scan pulse from the n-1-th stage;

a fourth switching element for charging the second node
with a third voltage, which is alternately varied in
polarity on a frame-by-frame basis, when the fourth
switching element is turned on, the fourth switching
element being turned on or off in response to the third
voltage;

a fifth switching element for discharging the third node
with the second voltage when the fifth switching ele-
ment is turned on, the fifth switching element being
turned on or off in response to the third voltage;

a sixth switching element for charging the third node with
a fourth voltage, which has a polarity opposite to the
polarity of the third voltage, when the sixth switching
element is turned on, the sixth switching element being
turned on or off in response to the fourth voltage;

a seventh switching element for discharging the second
node with the second voltage, when the seventh switch-
ing element is turned on, the seventh switching element
being turned on or off in response to the fourth voltage;

an eighth switching element for discharging the second
node with the second voltage in response to the first
voltage charged in the first node;

a ninth switching element for discharging the third node
with the second voltage in response to the first voltage
charged in the first node;

a tenth switching element for discharging the first node
with the second voltage in response to the third voltage
charged in the second node;

an eleventh switching element for discharging the first
node with the second voltage in response to the fourth
voltage charged in the third node; and

a twelfth switching element for discharging the first node
with the second voltage in response to the scan pulse
from an n+2-th stage.

34. The driving circuit according to claim 33, wherein the

output unit of the n-th stage in the second shift register
further includes:

a thirteenth switching element for supplying a scan pulse
to the gate line associated with the n-th stage, and to
n+1-th and n-2-th ones of the stages in response to the
first voltage charged in the first node;

a fourteenth switching element for supplying the second
voltage to the associated gate line, and to the n+1-th
and n-2-th stages in response to the third voltage
charged in the second node; and
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a fifteenth switching element for supplying the second
voltage to the associated gate line, and to the n+1-th
and n-2-th stages in response to the fourth voltage
charged in the third node.

35. The driving circuit according to claim 32, wherein the

node controller of an n-th one of the stages included in the
second shift register includes:

a first switching element for charging the first node with
a first voltage in response to one of a start pulse or the
scan pulse from an n-1-th stage;

a second switching element for discharging the second
node with a second voltage in response to a first voltage
charged in the first node;

a third switching element for discharging the third node
with the second voltage in response to the first voltage
charged in the first node;

a fourth switching element for outputting a third voltage,
which is alternately varied in polarity on a frame-by-
frame basis, when the fourth switching element is
turned on, the fourth switching element being turned on
or off in response to the third voltage;

a fifth switching element for charging the second node
with the third voltage in response to the third voltage
output from the fourth switching element;

a sixth switching element for discharging the first node
with the second voltage in response to the third voltage
charged in the second node;

a seventh switching element for discharging the third
node with the second voltage in response to the third
voltage charged in the second node;

an eighth switching element for supplying the second
voltage to a gate terminal of the fifth switching element
in response to the first voltage charged in the first node,
to turn off the fifth switching element;

a ninth switching element for supplying the second volt-
age to the gate terminal of the fifth switching element
in response to one of the start pulse or the scan pulse
from the n-1-th stage, to turn off the fifth switching
element;

a tenth switching element for supplying the second volt-
age to the gate terminal of the fifth switching element
in response to one of the start pulse or the scan pulse
from one of the n-1 stage, to turn off the fifth switching
element;

an eleventh switching element for outputting a fourth
voltage, which has a polarity opposite to the polarity of
the third voltage, when the eleventh switching element
is turned on, the eleventh switching element being
turned on or off in response to the fourth voltage;

a twelfth switching element for charging the third node
with the fourth voltage in response to the fourth voltage
output from the eleventh switching element;

a thirteenth switching element for discharging the first
node with the second voltage in response to the fourth
voltage charged in the third node;

a fourteenth switching element for discharging the second
node with the second voltage in response to the fourth
voltage charged in the third node;



US 2007/0001991 A1

a fifteenth switching element for supplying the second
voltage to a gate terminal of the twelfth switching
element in response to the first voltage charged in the
first node, to turn off the twelfth switching element;

a sixteenth switching element for supplying the second
voltage to the gate terminal of the twelfth switching
element in response to one of the start pulse or the scan
pulse from the n-1-th stage, to turn off the twelfth
switching element;

a seventeenth switching element for supplying the second
voltage to the gate terminal of the twelfth switching
element in response to one of the start pulse and the
scan pulse from the n-1-th stage, to turn off the twelfth
switching element;
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38. The driving circuit according to claim 37, wherein the
node controller of an n-th one of the stages included in the
second shift register includes:

a first switching element for charging the first node with
a first voltage in response to one of a start pulse and the
scan pulse from an n-1-th stage;

a second switching element for discharging the second
node with a second voltage in response to the first
voltage charged in the first node;

a third switching element for discharging the third node
with the second voltage in response to the first voltage
charged in the first node;

a fourth switching element for outputting a third voltage,
which is alternately varied in polarity on a frame basis,

when the fourth switching element is turned on, the
fourth switching element being turned on or off in
response to the third voltage;

an eighteenth switching element for discharging the sec-
ond node with the second voltage in response to one of

the start pul th Ise from the n-1-th stage;
© start piise or The scah plise Trom the & SIage; a fifth switching element for charging the second node

with the third voltage in response to the third voltage
output from the fourth switching element;

a nineteenth switching element for discharging the third
node with the second voltage in response to one of the

start pulse or the scan pulse from the n-1-th stage; and a sixth switching element for discharging the first node

with the second voltage in response to the third voltage

a twentieth switching element for discharging the first charged in the second node;

node with the second voltage in response to the scan
pulse from an n+2-th stage. a seventh switching element for discharging the third
node with the second voltage in response to the third

36. The driving circuit according to claim 35, wherein the h
voltage charged in the second node;

output unit of the n-th stage in the second shift register
further includes: an eighth switching element for supplying the second
voltage to a gate terminal of the fifth switching element
in response to the first voltage charged in the first node,

to turn off the fifth switching element;

a twenty-first switching element for supplying a scan
pulse to the gate line associated with the n-th stage, and
to n+l1-th and n-2-th stages in response to the first

voltage charged in the first node; a ninth switching element for supplying the second volt-

age to the gate terminal of the fifth switching element
in response to one of the start pulse or the scan pulse
from the n-1-th stage, to turn off the fifth switching
element;

a twenty-second switching element for supplying the
second voltage to the gate line, and to the n+1-th and
n-2-th stages in response to the third voltage charged

in the second node; and a tenth switching element for supplying the second volt-

age to the gate terminal of the fifth switching element
in response to one of the start pulse or the scan pulse
from n-1 stages, to turn off the fifth switching element;

atwenty-third switching element for supplying the second
voltage to the gate line, and to the n+1-th and n-2-th
stages in response to the fourth voltage charged in the
third node.

37. The driving circuit according to claim 11, wherein

each of the stages included in the second shift register
includes:

an eleventh switching element for outputting a fourth
voltage, which has a polarity opposite to the polarity of
the third voltage, when the eleventh switching element
is turned on, the eleventh switching element being

. . turned on or off in response to the fourth voltage;
a node controller for controlling logic states of first,

second, and third nodes; and a twelfth switching element for charging the third node

with the fourth voltage in response to the fourth voltage

a first output unit for outputting one of scan pulse or off output from the eleventh switching element;

voltage in accordance with the logic states of the first,
second, and third nodes, and supplying one of output
scan pulse or off voltage to an associated one of the gate
lines; and

a thirteenth switching element for discharging the first
node with the second voltage in response to the fourth
voltage charged in the third node;

a fourteenth switching element for discharging the second

a second output unit for outputting one of scan pulse or off node with the second voltage in response to the fourth

voltage in accordance with the logic states of the first,

second, and third nodes, and supplying one of the
output scan pulse or off voltage to one of the stages
arranged downstream from the stage in subject, and to
one of the stages arranged upstream from the stage in
subject.

voltage charged in the third node;

a fifteenth switching element for supplying the second

voltage to a gate terminal of the twelfth switching
element in response to the first voltage charged in the
first node, to turn off the twelfth switching element;
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a sixteenth switching element for supplying the second
voltage to the gate terminal of the twelfth switching
element in response to one of the start pulse or the scan
pulse from the n-1-th stage, to turn off the twelfth
switching element;

a seventeenth switching element for supplying the second
voltage to the gate terminal of the twelfth switching
element in response to one of the start pulse or the scan
pulse from the n-1-th stage, to tum off the twelfth
switching element;

an eighteenth switching element for discharging the sec-
ond node with the second voltage in response to one of
the start pulse or the scan pulse from the n-1-th stage;

a nineteenth switching element for discharging the third
node with the second voltage in response to one of the
start pulse or the scan pulse from the n-1-th stage; and

a twentieth switching element for discharging the first
node with the second voltage in response to the scan
pulse from an n+2-th stage.

39. The driving circuit according to claim 38, wherein the

first output unit of the n-th stage in the second shift register
further includes:

a twenty-first switching element for supplying a scan
pulse to the gate line associated with the n-th stage in
response to the first voltage charged in the first node;

a twenty-second switching element for supplying the
second voltage to the gate line in response to the third
voltage charged in the second node; and

a twenty-third switching element for supplying the second
voltage to the gate line in response to the fourth voltage
charged in the third node.

40. The driving circuit according to claim 39, wherein the

second output unit of the n-th stage in the second shift
register further includes:

a twenty-fourth switching element for supplying a scan
pulse to n+1-th and n-2-th stages in response to the first
voltage charged in the first node;

a twenty-fifth switching element for supplying the second
voltage to the n+1-th and n-2-th stages in response to
the third voltage charged in the second node; and
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a twenty-sixth switching element for supplying the second
voltage to the n+1-th and n-2-th stages in response to
the fourth voltage charged in the third node.

41. A method for driving a display device comprising the
steps of:

sequentially supplying first scan pulses to one-side ends
of gate lines included in a display, respectively, to
sequentially drive the gate lines, such that at least two
adjacent gate lines are simultaneously driven for a
predetermined period of time; and

sequentially supplying second scan pulses to the other-
side ends of the gate lines, respectively, to sequentially
drive the gate lines, such that at least two adjacent
other-side gate lines are simultaneously driven for a
predetermined period of time.

42. The method according to claim 41, wherein the first
scan pulse for driving an n+1-th one of the gate lines (“n” is
a natural number) is supplied to an n-th one of the gate lines
within a period of time for which the first scan pulse for

driving the n-th gate line is maintained in an active state.
43. The method according to claim 41, wherein the second

scan pulse for driving an n+1-th one of the gate lines (“n” is
a natural number) is supplied to an n-th one of the gate lines
within a period of time for which the second scan pulse for

driving the n-th gate line is maintained in an active state.

44. The method according to claim 41, further comprising
the step of:

supplying a plurality of clock pulses each having a time
or phase difference from one another to each of the first
and second shift registers.

45. The method according to claim 44, wherein the clock
pulses outputted in adjacent time periods have concurrent
active states for a predetermined period of time.

46. The method according to claim 45, wherein the time
period for which successive clock pulses are concurrently in
an active state has a length equal to a time period for which
suiccessive scan pulses are simultaneously in an active state.
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