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SCAN DRIVER AND DRIVING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0120914 filed in the
Korean Intellectual Property Office on Nov. 18, 2011, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1. Field

[0003] Embodiments relate to a scan driver and a driving
method thereof, and more particularly, to a scan driver
capable of preventing malfunction of a display device and a
driving method thereof.

[0004] 2. Description of the Related Art

[0005] In a panel display, scan signals having a gate-on
voltage are sequentially applied to a plurality of scan lines and
data signals corresponding to the scan signals and having a
gate-on voltage are applied to a plurality of data lines, in order
to display a video. A plurality of thin film transistors (TFTs)
are used in the panel display in order to drive the panel
display. In recent years, a polycrystalline TFT using polycrys-
talline silicon has been used in the panel display.

[0006] In the polycrystalline TFT, changes in characteris-
tics such as a change in threshold voltage as time elapses may
occur when on-bias voltage is largely applied. A problem may
occur in reliability of a driving circuit due to the change in
characteristics of the polycrystalline TFT, thereby causing
malfunction of the panel display.

[0007] The above information disclosed in this Back-
ground period is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY

[0008] One or more embodiments provide a scan driver
configured to prevent malfunction of a display device and a
driving method thereof.

[0009] One or more embodiments provide a scan driver
including a plurality of scan driving blocks arranged sequen-
tially, and each of the plurality of scan driving blocks includes
a first node to which a signal input into a driving signal input
terminal is transferred in accordance with a clock signal input
into a second clock signal input terminal; a second node to
which a clock signal input into a first clock signal input
terminal is transferred; a first transistor including a gate elec-
trode connected to the second node, one electrode into which
an output control signal is input, and the other electrode
connected to an output terminal; a second transistor including
a gate electrode connected to the first node, one electrode
connected to a third clock signal input terminal, and the other
electrode connected to the output terminal; and a third tran-
sistor including a gate electrode connected to the third clock
signal input terminal and one electrode connected to the first
node and transferring voltage of the output terminal to the first
node.

[0010] The scan driver may further include a first capacitor
including one electrode connected to the first node and the
other electrode connected to the output terminal.
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[0011] The scan driver may further include a second
capacitor including one electrode to which the output control
signal is applied and the other electrode connected to the
second node.

[0012] The scan driver may further include a fourth tran-
sistor including a gate electrode connected to the first clock
signal input terminal and one electrode connected to the sec-
ond node and transferring gate-on voltage to the second node.
[0013] The fourth transistor may further include the other
electrode connected to the first clock signal input terminal.
[0014] The fourth transistor may further include the other
electrode connected to power source voltage at a logic low
level.

[0015] The scan driver may further include a fifth transistor
including a gate electrode connected to the second clock
signal input terminal, one electrode connected to the driving
signal input terminal, and the other electrode connected to the
first node.

[0016] The scan driver may further include a sixth transis-
tor transferring gate-off voltage to the first node according to
the output control signal.

[0017] The sixth transistor may include one electrode con-
nected any one of the first clock signal input terminal, the
second clock signal input terminal, and the third clock signal
input terminal, a gate electrode into which the output control
signal is input, and the other electrode connected to the first
node.

[0018] The sixth transistor may include a gate electrode
into which the output control signal is input, one electrode
connected to power source voltage at a logic high level, and
the other electrode connected to the second node.

[0019] The scan driver may further include a seventh tran-
sistor transferring the clock signal input to the first clock
signal input terminal to the second node according to the
signal input into the driving signal input terminal.

[0020] The seventh transistor may include a gate electrode
connected to the driving signal input terminal, one electrode
to which the clock signal input to the first clock signal input
terminal is applied, and the other electrode connected to the
second node.

[0021] The scan driver may further include an eighth tran-
sistor including a gate electrode connected to the second
clock signal input terminal, one electrode connected to the
first clock signal input terminal, and the other electrode con-
nected to one electrode of the seventh transistor.

[0022] The seventh transistor may include a gate electrode
connected to the first node, one electrode connected to the
first clock signal input terminal, and the other electrode con-
nected to the second node.

[0023] The scan driver may further include a ninth transis-
tor including a gate electrode connected to the second node,
one electrode connected to the other electrode of the third
transistor, and the other electrode connected to the output
terminal.

[0024] A first clock signal may be input into the first clock
signal input terminal of any one first scan driving block
among the plurality of scan driving blocks, a second clock
signal may be input into the second clock signal input termi-
nal thereof, and a third clock signal may be input into the third
clock signal input terminal thereof, and the first clock signal
may have a cycle of 2 duty which is repeated to a logic low
level of 1 duty and a logic high level of 1 duty, the second
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by V2 duty, and the third clock signal may be a signal shifted
from the second clock signal by % duty.

[0025] The second clock signal may be input into a first
clock signal input terminal of a second scan driving block
arranged after the first scan driving block, the third clock
signal may be input into a second clock signal input terminal
thereof, and a fourth clock signal which is a signal shifted
from the third clock signal by Y2 duty may be input into a third
clock signal input terminal thereof.

[0026] A first clock signal may be input into the first clock
signal input terminal of any one first scan driving block
among the plurality of scan driving blocks, a second clock
signal may be input into the second clock signal input termi-
nal thereof, and a third clock signal may be input into the third
clock signal input terminal thereof, and the first clock signal
may have a cycle of 4 duty which is repeated to a logic low
level of 1 duty and a logic high level of 3 duty, the second
clock signal may be a signal shifted from the first clock signal
by 1 duty, and the third clock signal may be a signal shifted
from the second clock signal by 1 duty.

[0027] The second clock signal may be input into a first
clock signal input terminal of a second scan driving block
arranged after the first scan driving block, the third clock
signal may be input into a second clock signal input terminal
thereof, and a fourth clock signal which is a signal shifted
from the third clock signal by 1 duty may be input into a third
clock signal input terminal thereof.

[0028] The third clock signal may be input into a first clock
signal input terminal of a third scan driving block arranged
after the second scan driving block, the fourth clock signal
may be input into a second clock signal input terminal
thereof, and the first clock signal may be input into a third
clock signal input terminal thereof.

[0029] The fourth clock signal may be input into a first
clock signal input terminal of a fourth scan driving block
arranged after the third scan driving block, the first clock
signal may be input into a second clock signal input terminal
thereof, and the second clock signal may be input into a third
clock signal input terminal thereof.

[0030] Scan signals of scan driving blocks previously
arranged may be input into the driving signal input terminals
of the plurality of scan driving blocks.

[0031] Another exemplary embodiment of the present
invention provides a scan driver including a plurality of scan
driving blocks arranged sequentially and each of the plurality
of'scan driving blocks includes: a first node to which a signal
input into a driving signal input terminal is transferred; a
second node to which gate-on voltage is transferred in accor-
dance with a clock signal input into a first clock signal input
terminal; a first transistor including a gate electrode con-
nected to the second node, one electrode into which an output
control signal is input, and the other electrode connected to an
output terminal; a second transistor including a gate electrode
connected to the first node, one electrode connected to a
second clock signal input terminal, and the other electrode
connected to the output terminal; and a third transistor includ-
ing a gate electrode connected to the second clock signal input
terminal, one electrode connected to the first node, and the
other electrode connected to the output terminal.

[0032] The scan driver may further include a fourth tran-
sistor including a gate electrode connected to the first clock
signal input terminal, one electrode connected to power
source voltage of gate-on voltage, and the other electrode
connected to the second node.
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[0033] The scan driver may further include a fifth transistor
transferring a signal input into the driving signal input termi-
nal to the first node.

[0034] The fifth transistor may include a gate electrode
connected to the first clock signal input terminal, one elec-
trode connected to the driving signal input terminal, and the
other electrode connected to the first node.

[0035] The fifth transistor may include a gate electrode
connected to the driving signal input terminal, one electrode
connected to the driving signal input terminal, and the other
electrode connected to the first node.

[0036] The scan driver may further include a sixth transis-
tor including a gate electrode connected to the first node, one
electrode connected to the first clock signal input terminal,
and the other electrode connected to the second node.
[0037] The scan driver may further include a seventh tran-
sistor including a gate electrode to which the output control
signal is applied, one electrode connected power source volt-
age of gate-off voltage, and the other electrode connected to
the first node.

[0038] The scan driver may further include a first capacitor
including one electrode connected to the first node and the
other electrode connected to the output terminal.

[0039] The scan driver may further include a second
capacitor including one electrode to which the output control
signal is applied and the other electrode connected to the
second node.

[0040] A first clock signal may be input into first clock
signal input terminals of a plurality of first scan driving blocks
among the plurality of scan driving blocks and a second clock
signal may be input into a second clock signal input terminal
thereof, and the second clocks signals may be input into first
clock signal input terminals of the rest of the plurality of
second scan driving blocks among the plurality of scan driv-
ing blocks and the first clock signal may be input into second
clock signal input terminals thereof.

[0041] The second clock signal may be a signal shifted by
a duty of the first clock signal.

[0042] The scan signals of the second scan driving blocks
previously arranged may be input into the driving signal input
terminals of the plurality of first scan driving blocks and the
scan signals of the first scan driving blocks previously
arranged may be input into the driving signal input terminals
of the plurality of second scan driving blocks.

[0043] Yet an exemplary embodiment of the present inven-
tion provides a driving method of a scan driver including a
plurality of scan driving blocks including a first node, a sec-
ond node, a first transistor including a gate electrode con-
nected to the second node and transferring an output control
signal to an output terminal, a second transistor including a
gate electrode connected to the first node and transferring a
first clock signal to the output terminal, a third transistor
including a gate electrode to which the first clock signal is
applied and one electrode connected to the first node and
transferring voltage of the output terminal to the first node,
and a capacitor connected to the first node and the output
terminal, the method including: varying voltage of the second
node by an output control signal of gate-on voltage; and
turning on the first transistor by varying the voltage of the
second node and outputting the output control signal of the
gate-on voltage to the output terminal as a scan signal.

[0044] The varying of the voltage of the second node and
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voltage as the scan signal may be performed concurrently in
the plurality of scan driving blocks.

[0045] The driving method may further include transfer-
ring gate-off voltage to the first node in accordance with the
output control signal of the gate-on voltage.

[0046] The driving method may further include: applying a
scan signal of gate-on voltage output from a scan driving
block previously arranged among the plurality of scan driving
blocks in accordance with a second clock signal, to the first
node; turning on the second transistor by the gate-on voltage
of'the first node and outputting a first clock signal of gate-off
voltage to the output terminal as the scan signal; and charging
the capacitor with the gate-on voltage of the first node and the
gate-off voltage of the output terminal.

[0047] The driving method may further include transfer-
ring a third clock signal of the gate-off voltage to the second
node in accordance with the second clock signal and the scan
signal of the gate-on voltage output by the previously
arranged scan driving block.

[0048] The driving method may further include varying the
first clocks signal as the gate-on voltage; turning on the sec-
ond transistor by a bootstrap through the capacitor; and out-
putting the first clock signal of the gate-on voltage to the
output terminal as the scan signal.

[0049] The driving method may further include varying the
first clock signal as the gate-oft voltage; and maintaining the
turn-on state of the second transistor with the voltage charged
in the capacitor and outputting the first clock signal of the
gate-off voltage to the output terminal.

[0050] The driving method may further include transfer-
ring the gate-on voltage to the second node in accordance
with a third clock signal of the gate-on voltage; turning on the
first transistor and the fourth transistor with the gate-on volt-
age of the second node and outputting the output control
signal of the gate-off voltage to the output terminal as the scan
signal; turning on the third transistor in accordance with the
first clock signal of the gate-on voltage; and transferring the
output control signal of the gate-off voltage to the first node
and turning off the second transistor.

[0051] Inoneor more embodiments of a scan driver includ-
ing one or more features described herein does not use a
transistor to which a high on-bias voltage is applied, and thus,
a malfunction caused due to the change in characteristics of
such a transistor, when such a transistor is employed, can be
prevented.

[0052] Oneormore embodiments ofa scan driver including
one or more features described herein is configured to prevent
wobbling of an output signal due to a change in voltage of a
clock signal after a scan driving block outputs the scan signal
at a logic low level, thereby preventing the malfunction of a
display device.

[0053] Oneormore embodiments ofa scan driver including
one or more features described herein can be driven only by
four clock signals and an output control signal, and as a result,
a number of wires can be decreased and a process gain
increases and a design area can be reduced by simplifying the
structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] FIG. 1 is a block diagram illustrating a display
device according to an exemplary embodiment;

[0055] FIG. 2 is a diagram illustrating a driving operation
of a simultaneous light-emitting mode of a display device
according to an exemplary embodiment;

May 23, 2013

[0056] FIG. 3isablock diagram illustrating a configuration
of'a scan driver according to an exemplary embodiment;
[0057] FIG. 4 is a circuit diagram illustrating a scan driving
block included in the scan driver of FIG. 3 according to an
exemplary embodiment;

[0058] FIG. 5 is a timing diagram illustrating a driving
method of the scan driver of FIG. 3;

[0059] FIG. 6 is a circuit diagram illustrating a scan driving
block included in the scan driver of FIG. 3 according to an
exemplary embodiment;

[0060] FIG.7 is a circuit diagram illustrating a scan driving
block included in the scan driver of FIG. 3 according to an
exemplary embodiment;

[0061] FIG. 8isablock diagram illustrating a configuration
of'a scan driver according to an exemplary embodiment;
[0062] FIG.9 is acircuit diagram illustrating a scan driving
block included in the scan driver of FIG. 8 according to an
exemplary embodiment;

[0063] FIG. 10 is a timing diagram illustrating a driving
method of the scan driver of FIG. 8;

[0064] FIG. 11 is a circuit diagram illustrating a scan driv-
ing block included in the scan driver of FIG. 8 according to an
exemplary embodiment;

[0065] FIG. 12 is a circuit diagram illustrating a scan driv-
ing block included in the scan driver of FIG. 3 according to an
exemplary embodiment; and

[0066] FIG. 13 is a timing diagram illustrating a driving
method of the scan driver of FIG. 3 including the scan driving
block of FIG. 12.

DETAILED DESCRIPTION

[0067] One or more embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0068] Further, in the exemplary embodiments, like refer-
ence numerals designate like elements throughout the speci-
fication representatively in a first exemplary embodiment and
only elements other than those of the first exemplary embodi-
ment will be described.

[0069] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0070] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” to
another element, the element may be “directly coupled”to the
other element or “electrically coupled” to the other element
through a third element. In addition, unless explicitly
described to the contrary, the word “comprise’” and variations
such as “comprises” or “comprising”, etc. will be understood
to imply the inclusion of stated elements but not the exclusion
of any other elements.

[0071] FIG. 1 is a block diagram illustrating a display
device according to an exemplary embodiment.

[0072] Referring to FIG. 1, a display device includes a
signal controller 100, a scan driver 200, a data driver 300, and
a display unit 500.

[0073] The signal controller 100 receives video signals R,
G, and B input from an external device and input control
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G, and B store luminance information of each pixel PX and
the luminance has a predetermined number, for example,
1024 (=2'9), 256 (=2%), or 64 (=2°) grays. Examples of the
input control signals include a vertical synchronization signal
Vsync, a horizontal synchronization signal Hsync, a main
clock MCLK, a data enable signal DE, and the like.

[0074] The signal controller 100 processes the input video
signals R, G, and B so as to be suitable for operation condi-
tions of the display unit 500 and the data driver 300 based on
the input video signals R, G, and B and the input control
signals and generates a scan control signal CONT1, a data
control signal CONT?2, and a video data signal DAT. The
signal controller 100 transfers the scan control signal CONT1
to the scan driver 200. The signal controller 100 transfers the
data control signal CONT2 and the video data signal DAT to
the data driver 300.

[0075] The display unit 500 includes a plurality of pixels
PX which are connected to a plurality of scan lines S1-Sn, a
plurality of data lines D1-Dm. The plurality of signal lines
S1-Sn and the plurality of data lines D1-Dm may be arranged
in a substantially matrix form. The plurality of scan lines
S1-Sn extend in a substantially row direction to be substan-
tially parallel to each other. The plurality of data lines D1-Dm
extend in a substantially column direction to be substantially
parallel to each other. The plurality of pixels PX ofthe display
unit 500 receive the first power source voltage VGH and the
second power source voltage VGL from the outside.

[0076] The scan driver 200 is connected to the plurality of
scan lines S1-Sn and applies scan signals to the plurality of
scan lines S1-Sn, in which the scan signals are configured by
combination of gate-on voltage Von turning on the applica-
tion of the data signal for the pixel PX and gate-off voltage
Voftturning off the application of the data signal for the pixel
PX according to the scan control signal CONT1.

[0077] Thescan control signal CONT1 includes a scan start
signal SSP, a clock signal CLK, an output control signal
GCK, and the like. The scan start signal SSP is a signal
generating a first scan signal for displaying a video of one
frame. The clock signal CLK is a synchronization signal for
applying the scan signals to the plurality of scan lines S1-Sn
sequentially. The output control signal GCK is a signal for
controlling so that the scan signals are applied to the plurality
of scan lines S1-Sn at once.

[0078] The data driver 300 is connected to the plurality of
data lines D1-Dm to select gray voltage according to the
video data signal DAT. The data driver 300 applies the gray
voltage selected according to the data control signal CONT2
to the plurality of data lines D1-Dm as the data signal.

[0079] Each of the drivers 100, 200, and 300 may be
mounted outside of a pixel area as at least one integrated
circuit chip, mounted on a flexible printed circuit film,
attached to the display unit 500 as a tape carrier package
(TCP), mounted on a separate printed circuit board, or inte-
grated at the outside of the pixel area together with the signal
lines S1-Sn and D1-Dm.

[0080] One or more embodiments of the display device
employing one or more features described herein may be
driven in a simultaneous light-emitting mode using a frame
which includes a scan period while the data signal is trans-
ferred to and written in each of the plurality of pixels PX and
a light emitting period while the light is emitted according to
the data signal written in each of the plurality of pixels PX.
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[0081] FIG. 2 is a diagram illustrating a driving operation
of a simultaneous light-emitting mode of a display device
according to an exemplary embodiment.

[0082] While FIG. 2 illustrates an exemplary embodiment
of a display device, e.g., an organic light emitting diode
display using an organic light emitting diode. Embodiments,
however, are not limited thereto and may be applied to various
panel displays.

[0083] The driving mode of the display device includes
resetting a driving voltage of the organic light emitting diode
of the pixel (a), compensating for a threshold voltage of a
driving transistor of the pixel (b), scanning, during which the
respective data signal is transferred to each of the plurality of
pixels (c¢), and emitting light in response to the data signal
respectively transferred to the plurality of pixels (d).

[0084] Referring to FIG. 2, scanning (c) is sequentially
performed for each scan line, but resetting (a), compensating
of' the threshold voltage (b), and emitting of the light (d) may
be simultaneously performed on the entire display unit 500 at
once.

[0085] In one or more embodiments, during scanning (c),
the scan driver 200 of the display device may apply the scan
signals of the gate-on voltage Von to the plurality of scan lines
S1-Sn sequentially, and during resetting (a) and during com-
pensating of the threshold voltage (b), the scan driver 200
may apply the scan signals of the gate-on voltage Von to the
plurality of scan lines S1-Sn simultaneously. That is, the scan
driver 200 may perform the sequential application and the
simultaneous application of the scan signals depending on the
driving steps of the display device.

[0086] FIG. 3isablock diagram illustrating a configuration
of'a scan driver according to an exemplary embodiment.
[0087] Referring to FIG. 3, the scan driver 200 may include
aplurality of scan driving blocks 210_1,210_2, 210_3,210_
4, ... which are arranged sequentially. Each of the plurality of
scan driving blocks 210_1,210_2,210_3,210_4, . . . receives
input signals to generate scan signals S[1], S[2], S[3], S[4], .
.. transferred to each of the plurality of scan lines S1-Sn.
[0088] Each of the plurality of scan driving blocks 210_1,
210_2,210_3,210_4, . . . includes a first clock signal input
terminal CK1, a second clock signal input terminal CK2, a
third clock signal input terminal CK3, an output control sig-
nal input terminal GK, a driving signal input terminal IN, and
an output terminal OUT.

[0089] Three clock signals among a first clock signal
CLK1, a second clock signal CLK2, a third clock signal
CLK3, and a fourth clock signal CLLK4 are input to the first
clock signal input terminal CK1, the second clock signal
input terminal CK2, and the third clock signal input terminal
CK3 of each of the plurality of scan driving blocks 210_1,
210_2,210_3,210_4, . ... The first clock signal CLK1, the
second clock signal CLK2, and the third clock signal CLK3
are input to the first scan driving block 210_1. The second
clock signal CLK2, the third clock signal CLK3, and the
fourth clock signal CL.K4 are input to the second scan driving
block 210_2. The third clock signal CLK3, the fourth clock
signal CLK4, and the first clock signal CLK1 are input to the
third scan driving block 210_3. The fourth clock signal
CLK4, the first clock signal CLK1, and the second clock
signal CLLK2 are input to the fourth scan driving block 210_4.
By this method, three clock signals among four clock signals
CLK1 to CLK4 are rotationally input to the plurality of scan
driving blocks 210_1, 210_2, 210_3, 210_4, . . . which are
arranged sequentially.
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[0090] The output control signals GCK are input to the
output control signal input terminals GK of the plurality of
scan driving blocks 210_1, 210_2, 210_3,210_4, etc.
[0091] The scan signals of adjacent ones of the scan driving
blocks 210_» are input to the driving signal input terminals
IN of the plurality of scan driving blocks 210_1, 210_2,
210_3,210_4,. ... That is, when the plurality of scan driving
blocks 210_1, 210_2, 210_3, 210_4, . . . output the scan
signals sequentially, a scan signal S[k-1] of a k-1-th scan
driving block 210_%-1 is input to a driving signal input
terminal IN of a k-th scan driving block 210_ £. In this case,
the scan start signal SSP is input to the driving signal input
terminal IN of the first scan driving block 210_1.

[0092] The scan driving blocks 210_1,210_2,210_3,210_
4, . .. each output the scan signals S[1], S[2], S[3], S[4], . . .
, which are generated according to the signals input to the first
clock signal input terminals CK1, the second clock signal
input terminals CK2, the third clock signal input terminals
CK3, the output control signal input terminals GK, and the
driving signal input terminals IN, to the output terminals Out.
[0093] The first scan driving block 210_1 receives the scan
start signal SSP to transfer the generated scan signal S[1] to
the first scan line S1 and the driving signal input terminal IN
of the second scan driving block 210_2. The k-th arranged
scan driving block 210_ % receives the scan signal S[k-1]
output from the k—1-th arranged scan driving block 210 4-1
to output the generated scan signal S[k] (1<k<=n).

[0094] FIG. 4is acircuit diagram illustrating a scan driving
block included in the scan driver of FIG. 3 according to an
exemplary embodiment.

[0095] Referring to FIG. 4, the scan driving block includes
a plurality of transistors M11, M12, M13, M14, M15, M16,
M17, M18, and M19 and a plurality of capacitors C11 and
C12.

[0096] The first transistor M11 includes a gate electrode
connected to a second node N12, one electrode connected to
an output control signal input terminal GK, and another elec-
trode connected to the output terminal OUT.

[0097] The second transistor M12 includes a gate electrode
connected to a first node N11, one electrode connected to the
third clock signal input terminal CK3, and another electrode
connected to the output terminal OUT.

[0098] The third transistor M13 includes a gate electrode
connected to the second clock signal input terminal CK2, one
electrode connected to the driving signal input terminal IN,
and another electrode connected to the first node N11.
[0099] The fourth transistor M14 includes a gate electrode
connected to the first clock signal input terminal CK1, one
electrode connected to the first clock signal input terminal
CK1, and another electrode connected to the second node
N12.

[0100] The fifth transistor M15 includes a gate electrode
connected to the second clock signal input terminal CK2, one
electrode connected to the first clock signal input terminal
CK1, and another electrode connected to one electrode of the
sixth transistor M16.

[0101] The sixth transistor M16 includes a gate electrode
connected to the driving signal input terminal IN, one elec-
trode connected to the other electrode of the fifth transistor
M15, and another electrode connected to the second node
N12.

[0102] The seventh transistor M17 includes a gate electrode
connected to the second node N12, one electrode connected
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to the other electrode of the ninth transistor M19, and another
electrode connected to the output terminal OUT.

[0103] The eighth transistor M18 includes a gate electrode
connected to the output control signal input terminal GK, one
electrode connected to the first clock signal input terminal
CK1, and another electrode connected to the first node N11.
Herein, one electrode of the eighth transistor M18 is con-
nected to the first clock signal input terminal CK1, but one
electrode of the eighth transistor M18 may be connected with
any one of the second clock signal input terminal CK2 and/or
the third clock signal input terminal CK3.

[0104] The ninth transistor M19 includes a gate electrode
connected to the third clock signal input terminal CK3, one
electrode connected to the first node N11, and another elec-
trode connected to one electrode of the seventh transistor
M17.

[0105] The first capacitor C11 includes one electrode con-
nected to the first node N11 and another electrode connected
to the output terminal OUT. The second capacitor C12
includes one electrode connected to the output control signal
input terminal GK and another electrode connected to the
second node N12.

[0106] Inthe exemplary embodiment shown in FIG. 4, the
plurality of transistors M11, M12, M13, M14, M15, M16,
M17, M18, M19 are p-channel field effect transistors. In such
embodiments, a gate-on voltage for turning on the plurality of
transistors M11, M12, M13, M14, M15, M16, M17, M18,
M19 is any voltage within a relatively logic low level voltage
capable of turning on the transistors M11, M12, M13, M14,
M15,M16,M17, M18, M19 and a gate-off voltage turning off
or maintaining off the plurality of transistors M11, M12,
M13,M14, M15, M16, M17, M18, M19 is any voltage within
a relatively high logic level capable of turning off or main-
taining off the plurality of transistors M11, M12, M13, M14,
M15, M16, M17, M18, M19. In the exemplary embodiment
of FIG. 4, the plurality of transistors M11, M12, M13, M14,
M15, M16, M17, M18, M19 are p-channel field effect tran-
sistors, but the plurality of transistors M11, M12, M13, M14,
M15, M16, M17, M18, M19 may be n-channel field effect
transistors. Gate-on voltage turning on the n-channel field
effect transistors is a relatively high logic level voltage and
gate-off voltage turning oft the n-channel field effect transis-
tors is a relatively low logic level voltage.

[0107] FIG. 5 is a timing diagram illustrating a driving
method of the scan driver 200 of FIG. 3.

[0108] Referring to FIGS. 3 to 5, the scan driver 200 may
simultaneously output the scan signals having a gate-on volt-
age to the plurality of scan lines S1-Sn during the resetting (a)
and/or the compensating of the threshold voltage (b) periods
and may sequentially output the scan signals having a gate-on
voltage to the plurality of scan lines S1-Sn during the scan-
ning (c).

[0109] Referring to FIG. 5, a period t11 to t12 represents a
period of any one of the resetting (a) and the compensating of
the threshold voltage (b) in which the scan signals of the
gate-on voltage are simultaneously output to the plurality of
scan lines S1-Sn. In the period t11 to t12, the output control
signal GCK is applied as the logic low level voltage and the
scan start signal SSP, the first clock signal CLK1, the second
clock signal CLK2, the third clock signal CLK3, and the
fourth clock signal CLLK4 are applied as the logic high level
voltage. The third transistor M13, the fourth transistor M14,
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transistor M19 are turned off and the eighth transistor M18 is
turned on by a logic high level signal.

[0110] In the period t11 to t12, the second node N12 con-
nected to the other electrode of the second capacitor C12 and
the gate electrode of the first transistor M11 is in a floating
state. When the output control signal GCK decreases from the
logic high level voltage to the logic low level voltage at a time
t11, the voltage of the second node N12 in the floating state
decreases to the logical low level by coupling depending on a
change in the voltage of the output control signal GCK. As the
voltage of the second node N12 decreases to the logic low
level, the first transistor M11 is turned on. As the first tran-
sistor M11 is turned on, the out control signal GCK at the
logic low level is transferred to the output terminal OUT
through the first transistor M11.

[0111] As such, the plurality of scan driving blocks 220_1,
220_2, 220_3, 220_4, . . . simultaneously output the scan
signals S[1], S[2], S[3], S[4], . . . at the logic low level.
[0112] After period t13, during the scanning (c), the scan
signals of the gate-on voltage are sequentially output to the
plurality of scan lines S1-Sn. After period t13, the output
control signal GCK is applied as the logic high level voltage.
The scan start signal SSP is applied as the logic low level
voltage in a period t14 to t15.

[0113] The first clock signal CLK1 has a repeating cycle
corresponding to four duty periods. More particularly, the
first clock signal CLK1 may include a repeating cycle of one
duty period at a logic low level and three duty periods at a
logic high level. Herein, the duty or duty period corresponds
to a time period during which a voltage turning on the tran-
sistors included in the scan driving blocks is applied. Thus,
e.g., in the case of the above described first clock signal
CLK1, during each cycle thereof, the first clock signal CLK1
may be at a low logic level for a predetermined period of time
(i.e., duty) and may be at a logic high level for a period
corresponding to three times the predetermined period of
time. The second clock signal CLK2 is a signal which is
shifted from the first clock signal CLK1 by one duty. The third
clock signal CLLK3 is a signal in which the second clock signal
CLK2 is shifted by one duty. The fourth clock signal CLLK4 is
a signal in which the third clock signal CLK3 is shifted by one
duty.

[0114] First, an exemplary operation of the first scan driv-
ing block 210_1 will be described. The first scan driving
block 210_1 uses the first clock signal CLK1, the second
clock signal CLK2, and the third clock signal CLLK3 among
four clock signals CLK1 to CLK4.

[0115] Inaperiod t13 to t14, the first clock signal CLK1 is
applied as the logic low level voltage and the rest clock signals
CLK2 and CLK3 are applied as the logic high level voltage.
The fourth transistor M14 is turned on and the logic low level
voltage is transferred to the second node N12. The first tran-
sistor M11 is turned on and the logic high level voltage is
transferred to the output terminal OUT through the turned-on
first transistor M11.

[0116] Inaperiodtl4to t15, the second clock signal CLK1
and the scan start signal SSP are applied as the logic low level
voltage and the rest clock signals CLK1 and CLK3 are
applied as the logic high level voltage. The third transistor
M13, the fifth transistor M15, and the sixth transistor M16 are
turned on by the logic low level signal. The logic low level
voltage is transferred to the first node N11 and the logic high
level voltage is transferred to the second node N12. The first
transistor M11 is turned off by the logic high level voltage of
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the second node N12. The second transistor M12 is turned on
by the logic low level voltage of the first node N11. The logic
high level voltage is transferred to the output terminal OUT
through the turned-on second transistor M12. In this case, the
first capacitor C11 is charged by a voltage difference between
the logic low level voltage of the first node N11 and the logic
high level voltage of the output terminal OUT.

[0117] Inaperiod between t15 to t16, the third clock signal
CLK3 is applied as the logic low level voltage and the rest
clock signals CLK1 and CLLK2 and the scan start signal SSP
are applied as the logic high level voltage. The third transistor
M13, the fifth transistor M15, and the sixth transistor M16 are
turned off by the logic high level signal. The second node N12
is in the floating state and the voltage of the second node N12
is maintained at the logic high level. The second transistor
M12 is fully turned on by the bootstrap through the first
capacitor C11. The logic low level voltage is transferred to the
output terminal OUT through the turned-on second transistor
Mi2.

[0118] As a result, the first scan driving block 210_1 out-
puts the scan signal S[1] at the logic low level. The scan signal
S[1] at the logic low level in the first scan driving block 210_1
is transferred to the driving signal input terminal IN of the
second scan driving block 210_2.

[0119] In a period between t16 to t17, all the input signals
CLK1, CLK2, CLK3, SSP, and GCK are applied as the logic
high level voltage. The second transistor M12 is maintained
in the turned-on state by the voltage charged in the first
capacitor C11 and the logic high level voltage is transferred to
the output terminal OUT.

[0120] Inaperiod between t17 to t18, the first clock signal
CLK1 is applied as the logic low level voltage. The fourth
transistor M14 is turned on by the first clock signal CLK1 and
the logic low level voltage is transferred to the second node
N12. The first transistor M11 is turned on by the logic low
level voltage of the second node N12. The logic high level
voltage is transferred to the output terminal OUT through the
turned-on first transistor M11. In this case, the second capaci-
tor C12 is charged by a voltage diftference between the logic
low level voltage of the second node N12 and the logic high
level voltage of the output control signal input terminal GK.
[0121] In a period between t18 to t19, the second clock
signal CLLK2 is applied as the logic low level voltage. The
third transistor M13 and the fifth transistor M15 are turned on
by the second clock signal CLLK2. The logic high level voltage
is transferred to the first node N11 through the turned-on third
transistor M13. The second transistor M12 is turned off by the
logic high level voltage of the first node N11. Even though the
fifth transistor M15 is turned on, the sixth transistor M16 is in
the turn-off state and as a result, the voltage of the second
node N12 is maintained at the logic low level voltage.
[0122] Inaperiod between t19 to t20, the third clock signal
CLK3 is applied as the logic low level voltage. The ninth
transistor M19 is turned on by the third clock signal CLK3. In
this case, since the second node N12 is maintained at the logic
low level, the first transistor M11 and the seventh transistor
M17 are in the turn-on state. The logic high level voltage
transferred to the output terminal OUT is transferred to the
first node N11 through the turned-on seventh transistor M11
and ninth transistor M19. As the logic high level voltage is
transferred to the first node N11, the scan signal S[1] at the
logic high level, which is output to the output terminal OUT
by the third clock signal CLK3, is prevented from being
swung.
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[0123] Since the second scan driving block 210_2 uses the
clock signal CLK2, CLK3, and CLLK4 which are shifted from
the clock signals CLK1, CLLK2, and CLK3 used by the first
scan driving block 210_1 by one duty, the second scan driving
block 210_2 outputs the scan signal S[2] at the logic low level
later than the first scan driving block 210_1 by one duty.
Similarly, the third scan driving block 210_3 outputs the scan
signal S[3] at the logic low level later than the second scan
driving block 210_2 by one duty. By the above method, the
plurality of scan driving blocks 210_1,210_2,210_3,210_4,
. .. output the scan signals S[1], S[2], S[3], S[4], . . . at the
logic low level sequentially.

[0124] When the clock signal input to the third clock signal
input terminal CK3 is to the logic low level voltage after the
scan driving block outputs the scan signal at the logic low
level, if the logic high level voltage is not applied to the first
node N11, the voltage of the first node N11 is swung by the
clock signal input to the third clock signal input terminal
CK3. As the voltage of the first node N11 is swung by the
coupling of the first node N11 and the output terminal OUT,
the output signal of the output terminal OUT is swung.
[0125] However, when the clock signal at the logic low
level is input to the third clock signal input terminal CK3 after
the scan driving block outputs the scan signal at the logic low
level, the provided scan driver turns on the seventh transistor
M17 and the eighth transistor M18 to transfer the logic high
level voltage to the first node N11. Accordingly, the voltage of
the first node N11 may be prevented from being swung and
the output signal of the output terminal OUT may be not
influenced by the clock signal input to the third clock signal
input terminal CK3.

[0126] In addition, since the provided scan driver does not
use a transistor to which high on-bias voltage is applied,
malfunction due to changes in characteristics of the transistor
may be prevented. Further, the provided scan driver can be
driven only by the four clock signals CLLK1 to CLLK4 and the
output control signals GCK, and as a result, the number of
wires can be decreased to simplify a structure of the scan
driver, thereby acquiring a process gain.

[0127] FIG. 6 is a circuit diagram illustrating a scan driving
block 210a__» included in the scan driver 200 of FIG. 3.
[0128] Referring to FIG. 6, the scan driving block 210a_ »
may include a plurality of transistors M21, M22, M23, M24,
M25, M26, M27, M28, M29 and a plurality of capacitors
C21, C22.

[0129] The first transistor M21 includes a gate electrode
connected to a second node N22, one electrode connected to
an output control signal input terminal GK, and another elec-
trode connected to the output terminal OUT.

[0130] The second transistor M22 includes a gate electrode
connected to a first node N21, one electrode connected to the
third clock signal input terminal CK3, and another electrode
connected to the output terminal OUT.

[0131] The third transistor M23 includes a gate electrode
connected to the second clock signal input terminal CK2, one
electrode connected to the driving signal input terminal IN,
and another electrode connected to the first node N21.
[0132] The fourth transistor M24 includes a gate electrode
connected to the first clock signal input terminal CK1, one
electrode connected to the first clock signal input terminal
CK1, and another electrode connected to the second node
N22.

[0133] The fifth transistor M25 includes a gate electrode
connected to the second clock signal input terminal CK2, one
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electrode connected to the first clock signal input terminal
CK1, and another electrode connected to one electrode ofthe
sixth transistor M26.

[0134] The sixth transistor M26 includes a gate electrode
connected to the driving signal input terminal IN, one elec-
trode connected to the other electrode of the fifth transistor
M25, and another electrode connected to the second node
N22.

[0135] The seventhtransistor M27 includes a gate electrode
connected to the second node N22, one electrode connected
to the other electrode of the ninth transistor M29, and another
electrode connected to the output terminal OUT.

[0136] The eighth transistor M28 includes a gate electrode
connected to the output control signal input terminal GK, one
electrode connected to the first power source voltage VGH,
and another electrode connected to the first node N21. The
first power source voltage VGH has logic high level voltage.
[0137] The ninth transistor M29 includes a gate electrode
connected to the third clock signal input terminal CK3, one
electrode connected to the first node N21, and another elec-
trode connected to one electrode of the seventh transistor
M27.

[0138] The first capacitor C21 includes one electrode con-
nected to the first node N21 and the other electrode connected
to the output terminal OUT. The second capacitor C22
includes one electrode connected to the output control signal
input terminal GK and another electrode connected to the
second node N22.

[0139] The scan driving block 210a__# is different from the
scan driving block 210__# of FIG. 4 in that the first power
source voltage VGH is connected to one electrode of the
eighth transistor M28. The scan driving block 210a_ # is the
same as the scan driving block 210_ » of FIG. 4 in that the
logic high level voltage is transferred to the first node N21
through the eighth transistor M28 when the output control
signal GCK is applied at the logic low level.

[0140] FIG. 7 is a circuit diagram illustrating a scan driving
block 2106 r included in the scan driver of FIG. 3 according
to another exemplary embodiment.

[0141] Referring to FIG. 7, the scan driving block 2105_»
includes a plurality of transistors M31, M32, M33, M34,
M35, M36, M37, M38, and M39 and a plurality of capacitors
C31 and C32.

[0142] The first transistor M31 includes a gate electrode
connected to a second node N32, one electrode connected to
an output control signal input terminal GK, and another elec-
trode connected to the output terminal OUT.

[0143] The second transistor M32 includes a gate electrode
connected to a first node N31, one electrode connected to the
third clock signal input terminal CK3, and another electrode
connected to the output terminal OUT.

[0144] The third transistor M33 includes a gate electrode
connected to the second clock signal input terminal CK2, one
electrode connected to the driving signal input terminal IN,
and another electrode connected to the first node N31.
[0145] The fourth transistor M34 includes a gate electrode
connected to the first clock signal input terminal CK1, one
electrode connected to the second power source voltage VGL,
and another electrode connected to the second node N32.
[0146] The fifth transistor M35 includes a gate electrode
connected to the second clock signal input terminal CK2, one
electrode connected to the first clock signal input terminal
CK1, and another electrode connected to one electrode ofthe
sixth transistor M36.
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[0147] The sixth transistor M36 includes a gate electrode
connected to the driving signal input terminal IN, one elec-
trode connected to the other electrode of the fifth transistor
M35, and another electrode connected to the second node
N32.

[0148] The seventh transistor M37 includes a gate electrode
connected to the second node N32, one electrode connected
to the other electrode of the ninth transistor M39, and another
electrode connected to the output terminal OUT.

[0149] The eighth transistor M38 includes a gate electrode
connected to the output control signal input terminal GK, one
electrode connected to the first clock signal input terminal
CK1, and another electrode connected to the first node N31.
Herein, one electrode of the eighth transistor M38 is con-
nected to the first clock signal input terminal CK1, and
another electrode of the eighth transistor M38 may be con-
nected with any one of the second clock signal input terminal
CK2 and/or the third clock signal input terminal CK3.
[0150] The ninth transistor M39 includes a gate electrode
connected to the third clock signal input terminal CK3, one
electrode connected to the first node N31, and another elec-
trode connected to one electrode of the seventh transistor
M37.

[0151] The first capacitor C31 includes one electrode con-
nected to the first node N31 and the other electrode connected
to the output terminal OUT. The second capacitor C32
includes one electrode connected to the output control signal
input terminal GK and another electrode connected to the
second node N32.

[0152] The scan driving block is different from the scan
driving block of FIG. 4 in that the second power source
voltage VGL is connected to one electrode of the fourth
transistor M34. The scan driving block is the same as the scan
driving block of FIG. 4 in that the logic low level voltage is
transferred to the second node N32 through the fourth tran-
sistor M34 when the signal input to the first clock signal input
terminal CK1 is applied at the logic low level.

[0153] FIG. 8isablock diagram illustrating a configuration
of'ascan driver 200q according to another exemplary embodi-
ment. Referring to FIG. 8, the scan driver 2004 includes a
plurality of scan driving blocks 220_1,220_2,220_3,220_4,
.. .that arranged sequentially. The scan driving blocks 220_1,
220_2, 220_3, 220_4, . . . generate scan signals S[1], S[2],
S[3], S[4], . . . transferred to a plurality of scan lines S1 to Sn
by receiving input signals, respectively.

[0154] Each of the plurality of scan driving blocks 220_1,
220_2,220_3,220_4, . . . includes a first clock signal input
terminal CK1, a second clock signal input terminal CK2, an
output control signal input terminal GK, a driving signal input
terminal IN, and an output terminal OUT.

[0155] The first clock signal CLK1 is input into the first
clock signal input terminals CK1 of odd numbered scan driv-
ing blocks 220_1, 220_3, . . . among the plurality of scan
driving blocks 220_1, 220_2, 220_3, 220_4, . . . and the
second clock signal CLK2 is input into the second clock
signal input terminals CK2. In addition, the second clock
signal CLK2 is input into the first clock signal input terminals
CK1 of even numbered scan driving blocks 220_2,220_4, . .
. among the plurality of scan driving blocks 220_1, 220_2,
220_3,220_4, ... and the first clock signal CLK1 is input into
the second clock signal input terminals CK2.

[0156] The output control signals GCK are input into out-
put control signal input terminals GK of the plurality of scan
driving blocks 220_1, 220_2, 220_3,220.4, .. ..
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[0157] Scan signals of the previously arranged scan driving
blocks are input into drive signal input terminals IN of the
plurality of scan driving blocks 220_1,220_2,220_3,220_4,
. ... That is, scan signals of the previously arranged even
numbered scan driving blocks are input into driving signal
input terminals IN of the odd numbered scan driving blocks.
Scan signals of the previously arranged odd numbered scan
driving blocks are input into drive signal input terminals IN of
the even numbered scan driving blocks. In other words, when
the plurality of scan driving blocks 220_1, 220_2, 220_3,
220_4, . . . sequentially output the scan signals, a scan signal
S[K-1] of the k-1-th scan driving block 220_ k-1 is input
into the diving signal input terminal IN of the k-th scan
driving block 220__ k. In this case, a scan start signal SSP is
input into the driving signal input terminal IN of the first scan
driving block 220_1.

[0158] The scandriving blocks 220_1,220_2,220_3,220_
4, . .. each output the scan signals S[1], S[2], S[3], S[4], . . .
generated according to the signals input into the first clock
signal input terminal CK1, the second signal input terminal
CK2, the output control signal input terminal GK, and the
driving signal input terminal IN, to the output terminals OUT.
[0159] The first scan driving block 220_1 transfers the scan
signal S[1] generated by receiving the scan start signal SSP to
the first scan line S1 and the driving signal input terminals IN
of the second scan driving block 220_2. The k-th arranged
scan driving block 220_ % outputs the scan signal S[k] gen-
erated by receiving the scan signal S[k-1] output from the
k-1-th arranged scan driving block 220_ %-1 (1<k<=n).
[0160] FIG.9 is acircuit diagram illustrating a scan driving
block 220 » included in the scan driver of FIG. 8 according
to an exemplary embodiment.

[0161] Referring to FIG. 9, the scan driving block 220_»
includes a plurality of transistors M41, M42, M43, M44,
M45, M46, M47 and a plurality of capacitors C41, C42.
[0162] The first transistor M41 includes a gate electrode
connected to a second node N42, one electrode connected to
the output control signal input terminal GK, and another
electrode connected to the output terminal OUT.

[0163] The second transistor M42 includes a gate electrode
connected to a first node N41, one electrode connected to the
second clock signal input terminal CK2, and another elec-
trode connected to the output terminal OUT.

[0164] The third transistor M43 includes a gate electrode
connected to the first clock signal input terminal CK1, one
electrode connected to the driving signal input terminal IN,
and another electrode connected to the first node N41.
[0165] The fourth transistor M44 includes a gate electrode
connected to the first clock signal input terminal CK1, one
electrode connected to second power source voltage VGL,
and another electrode connected to the second node N42.
[0166] The fifth transistor M45 includes a gate electrode
connected to the first node N41, one electrode connected to
the first clock signal input terminal CK1, and another elec-
trode connected to the second node N42.

[0167] The sixth transistor M46 includes a gate electrode
connected to the second clock signal input terminal CK2, one
electrode connected to the first node N41, and another elec-
trode connected to the output terminal OUT.

[0168] The seventhtransistor M47 includes a gate electrode
connected to the output control signal input terminal GK, one
electrode connected to first power source voltage VGH, and
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[0169] The first capacitor C41 includes one electrode con-
nected to the first node N41 and the other electrode connected
to the output terminal OUT. The second capacitor C42
includes one electrode connected to the output control signal
input terminal GK and another electrode connected to the
second node N42.

[0170] In the exemplary embodiment of FIG. 9, the plural-
ity of transistors M41, M42, M43, M44, M45, M46, M47 are
p-channel field effect transistors. In such embodiments, a
gate-on voltage that turns on the plurality of transistors M41,
M42, M43, M44, M45, M46, M47 is logic low level voltage
and a gate-off voltage that turns off the plurality of transistors
M41, M42, M43, M44, M45, M46, M47 is logic high level
voltage. Herein, the plurality of transistors M41, M42, M43,
M44, M45, M46, M47 are the p-channel field effect transis-
tors, but the plurality of transistors M41, M42, M43, M44,
M45, M46, M47 may be n-channel field effect transistors.
The gate-on voltage that turns on the n-channel field effect
transistors is logic high level voltage and the gate-off voltage
that turns off the n-channel field effect transistors is logic low
level voltage.

[0171] FIG. 10 is a timing diagram illustrating a driving
method of the scan driver 200a of FIG. 8.

[0172] Referring to FIGS. 8 to 10, the scan driver 200a
concurrently outputs scan signals of gate-on voltage to a
plurality of scan lines S1 to Sn during the resetting period (a)
and the compensating of the threshold voltage period (b) and
sequentially outputs the scan signals of gate-on voltage to the
plurality of scan lines S1 to Sn during the scanning period (c).
[0173] A period 121 to t22 represents a period of any one of
the resetting (a) and the compensating of the threshold volt-
age (b) during which the scan signals of gate-on voltage are
output to the plurality of scan lines S1 to Sn concurrently. In
the period 121 to t22, the output control signal GCK is applied
as the logic low level voltage and the scan start signal SSP, the
first clock signal CLK1, and the second clock signal CLK2
are applied as the logic high level voltage. The third transistor
M43, the fourth transistor M44, and the sixth transistor M46
are turned off by a logic high level signal. The seventh tran-
sistor M47 is turned on by an output control signal GCK. The
first power source voltage VGH is transferred to the fifth
transistor M45 through the turned on seventh transistor M47,
and as a result, the fifth transistor M45 is turned off.

[0174] In a period 121 to t22, the second node N42 con-
nected to the other electrode of the second capacitor C42 and
the gate electrode of the first transistor M41 is in a floating
state. When the output control signal GCK decreases from the
logic high level voltage to the logic low level voltage at a time
121, the voltage of the second node N42 in the floating state
decreases to the logical low level by coupling depending on a
change in the voltage of the output control signal GCK. As the
voltage of the second node N42 decreases to the logic low
level, the first transistor M41 is turned on. As the first tran-
sistor M41 is turned on, the output control signal GCK at the
logic low level is transferred to the output terminal OUT
through the first transistor M41.

[0175] As such, the plurality of scan driving blocks 220_1,
220_2,220_3,220_4, . . . output the scan signals S[1], S[2],
S[3], S[4], . . . at the logic low level concurrently.

[0176] A period after 123 is a period of the scanning (c)
during which the scan signals of the gate-on voltage are
sequentially output to the plurality of scan lines S1 to Sn. In
the period after t23, the output control signal GCK is applied
as the logic high level voltage.
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[0177] The scan start signal SSP is applied as the logic low
level voltage during a period t23 to t24. The voltage of the first
clock signal CLK1 repetitively changes to the logic low level
and the logic high level starting from the period 123 to 124. The
voltage of the second clock signal CLLK2 repetitively changes
to the logic low level and the logic high level starting from the
period 124 to t25. That is, the second clock signal CLK2 is a
signal which is shifted from the first clock signal CLK1 by a
duty of the first clock signal CLK1. The duty of the clock
signal represents a time period during which a voltage for
turning on the transistors included in the scan driving blocks
is applied.

[0178] In the period 123 to 124, the scan start signal SSP at
the logic low level is applied to the driving signal input
terminal IN of the first scan driving block 220_1 and the first
lock signal CLK1 at the logic low level is applied to the first
clock signal input terminal CK1. The third transistor M43 and
the fourth transistor M44 are turned on. The scan start signal
SSP at the logic low level is transferred to the first node N41
and the second power source voltage VGL is transferred to the
second node N42. The first transistor M41 and the second
transistor M42 are turned on. The logic high level voltage is
transferred to the output terminal OUT. In this case, the first
capacitor C41 is charged by a voltage difference between the
logic low level voltage of the first node N41 and the logic high
level voltage of the output terminal OUT.

[0179] Ina period 124 to t25, the first clock signal CLK1 at
the logic high level is applied to the first clock signal input
terminal CK1 of the first scan driving block 220_1 and the
second clock signal CLK2 at the logic low level is applied to
the second clock signal input terminal CK2. The third tran-
sistor M43 and the fourth transistor M44 are turned ff and the
sixth transistor M46 is turned on. The second transistor M42
is fully turned on by a bootstrap through the first capacitor
C41. The logic low level voltage is transferred to the output
terminal OUT through the second transistor that is turned on.
In this case, the voltage of the first node N41 decreases to the
logic low level voltage by coupling. The fifth transistor M45
is turned on by the logic low level voltage of the first node N41
and the logic high level voltage is transferred to the second
node N42. The first transistor M41 is turned off by the logic
high level voltage of the second node N42.

[0180] As a result, the first scan driving block 220_1 out-
puts the scan signal S[1] at the logic low level.

[0181] In the period 124 to 125, the scan signal S[1] at the
logic low level of the first scan driving block 220_1 is applied
to the driving signal input terminal IN of the second scan
driving block 220_2. The second clock signal CLK2 at the
logic high level is applied to the first clock signal input ter-
minal CK1 of the second scan driving block 220_2 and the
first clock signal CLK1 at the logic high level is applied to the
second clock signal input terminal CK2. The second scan
driving block 220_2 operates similarly as the operation in the
period 123 to 124 of the first scan driving block 220_1 to
charge the first capacitor C41 with the voltage difference
between the logic low level voltage of the first node N41 and
the logic high level voltage of the output terminal OUT.

[0182] Inaperiodt25to t26, the second clock signal CLK2
at the logic high level is applied to the first clock signal input
terminal CK1 of the second scan driving block 220_2 and the
first clock signal CLK1 at the logic low level is applied to the
second clock signal input terminal CK2. The second scan
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period t24 to t25 of the first scan driving block 220_1 to output
the scan signal S[2] at the logic low level.

[0183] In the period t25 to t26, the first clock signal CLK1
at the logic low level is input to the first clock signal input
terminal CK1 of the first scan driving block 220_1 and the
second clock signal CLK2 atthe logic high level is input to the
second clock signal input terminal CK2. The third transistor
M43 and the fourth transistor M44 are turned on. The logic
high level voltage is transferred to the first node N41 and the
second power source voltage VGL is transferred to the second
node N42. The second transistor M42 is turned off by the
logic high level voltage of the first node N41. The first tran-
sistor M41 is turned on by the logic low level voltage of the
second node N42 and the logic high level voltage is trans-
ferred to the output terminal OUT. In this case, the second
capacitor C42 is charged by a voltage difference between the
logic low level voltage of the second node N42 and the logic
high level voltage of the output control signal input terminal
GK.

[0184] Inaperiod 126 to t27, the first clock signal CLK1 at
the logic high level is input to the first clock signal input
terminal CK1 of the first scan driving block 220_1 and the
second clock signal CLK2 at the logic low level is input to the
second clock signal input terminal CK2. The third transistor
M43 and the fourth transistor M44 are turned off. The first
transistor M41 maintains a turn-on state by the voltage
charged in the second capacitor C42 and transfers the output
control signal GCK at the logic high level to the output
terminal OUT. The sixth transistor M46 is turned on by the
second clock signal CLLK2 at the logic low level and the logic
high level voltage of the output terminal OUT is transferred to
the first node N41. The second transistor M42 maintains a
turn-off state by the logic high level voltage of the first node
N41.

[0185] Assuch, after the scan signal at the logic low level is
output, the logic high level voltage is transferred to the first
node N41 according to the clock signal input into the first
clock signal input terminal CK1 and the clock signal input
into the second clock signal input terminal CK2, thereby
preventing the scan signal S[1] of the first scan driving block
220_1 from being wobbled by the clock signal applied to the
second clock signal input terminal CK2.

[0186] By the above-mentioned method, the plurality of
scan driving blocks 220_1, 220_2, 220_3, 220_4, . . . output
the scan signals S[1], S[2], S[3], S[4], . . . at the logic low level
sequentially.

[0187] Ifthelogichighlevel voltageis not transferred to the
first node N41 after the scan driving block outputs the scan
signal at the logic low level, the voltage of the first node N41
is wobbled by voltage variations of the clock signal input into
the second clock signal input terminal CK2. As the voltage of
the first node N41 is wobbled by coupling of the first node
N41 and the output terminal OUT, an output signal of the
output terminal OUT is wobbled.

[0188] However, in embodiments of the scan driver 200a,
after the scan driving block outputs the scan signal at the logic
low level, the logic high level voltage is transferred to the first
node N41 according to the clock signal input into the first
clock signal input terminal CK1 and the clock signal input
into the second clock signal input terminal CK2, thereby
preventing the output signal of the scan driving block 220
from being wobbled and the output signal of the output ter-
minal OUT from being influenced by the clock signal input to
the second clock signal input terminal CK2.
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[0189] Moreover, one or more embodiments of the scan
driver 200a may be driven only by two clock signals CLK1
and CLK2, the output control signal GCK, and two power
sources, and thus, anumber of wires can be reduced, a process
gain can be acquired by simplifying the structure of the scan
driver 200a.

[0190] FIG. 11 is a circuit diagram illustrating a scan driv-
ing block220a__» employable by the scan driver 2004 of FIG.
8 according to another exemplary embodiment.

[0191] Referringto FIG. 11, the scandriving block200a_ »
includes a plurality of transistors M51, M52, M53, M54,
M55, M56, M57 and a plurality of capacitors C51, C52.
[0192] The first transistor M51 includes a gate electrode
connected to a second node N52, one electrode connected to
the output control signal input terminal GK, and another
electrode connected to the output terminal OUT.

[0193] The second transistor M52 includes a gate electrode
connected to a first node N51, one electrode connected to the
second clock signal input terminal CK2, and another elec-
trode connected to the output terminal OUT.

[0194] The third transistor M53 includes a gate electrode
connected to a driving signal input terminal IN, one electrode
connected to the driving signal input terminal IN, and another
electrode connected to the first node 51.

[0195] The fourth transistor M54 includes a gate electrode
connected to the first clock signal input terminal CK1, one
electrode connected to second power source voltage VGL,
and another electrode connected to the second node N52.

[0196] The fifth transistor M55 includes a gate electrode
connected to the first node N51, one electrode connected to
the first clock signal input terminal CK1, and another elec-
trode connected to the second node N52.

[0197] The sixth transistor M56 includes a gate electrode
connected to the second clock signal input terminal CK2, one
electrode connected to the first node N51, and another elec-
trode connected to the output terminal OUT.

[0198] The seventhtransistor M57 includes a gate electrode
connected to the output control signal input terminal GK, one
electrode connected to first power source voltage VGH, and
another electrode connected to the first node N51.

[0199] The first capacitor C51 includes one electrode con-
nected to the first node N41 and the other electrode connected
to the output terminal OUT. The second capacitor C52
includes one electrode connected to the output control signal
input terminal GK and another electrode connected to the
second node N42.

[0200] Compared with the scan driving block 2207 of FIG.
9, the scan driving block 220a__» of FIG. 11 is different from
the scan driving block 220_» of FIG. 9 in that the gate
electrode of the third transistor M53 is connected to the driv-
ing signal input terminal IN. When the scan start signal SSP or
scan signal at the logic low level is applied to the driving
signal input terminal IN, the scan driving block 220a_ » of
FIG. 11 is the same as the scan driving block 220_ » of FIG.
9 in that the logic low level voltage is transferred to the first
node N51 through the third transistor M53.

[0201] FIG. 12 is a circuit diagram illustrating a scan driv-
ing block 210¢__# employable in the scan driver 200 of FIG.
3 according to another exemplary embodiment.

[0202] More particularly, referring to FIG. 12, the scan
driver 200 of FIG. 3 employing one or more of the scan
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is driven by four clock signals each having a repeating 4 duty
cycle including 1 duty period at a logic low level and 3 duty
periods at a logic high level.

[0203] Referring to FIG. 12, in embodiments including the
scan driver 200 of FIG. 3 employing the scan driving block
210c__n, the scan driver 200 of FIG. 3 may be driven by four
clock signals CLK1, CLLK2, CLLK3, and CL.LK4 each having a
repeating 2 duty cycle and each including 1 duty period at a
logic low level and 1 duty period at a logic high level.
[0204] The scan driving block include a plurality of tran-
sistors M61, M62, M63, M64, M65, M66, M67 and a plural-
ity of capacitors C61, C62.

[0205] The first transistor M61 includes a gate electrode
connected to a second node N62, one electrode connected to
the output control signal input terminal GK, and another
electrode connected to the output terminal OUT.

[0206] The second transistor M62 includes a gate electrode
connected to a first node N61, one electrode connected to the
third clock signal input terminal CK3, and another electrode
connected to the output terminal OUT.

[0207] The third transistor M63 includes a gate electrode
connected to the second clock signal input terminal CK2, one
electrode connected to the driving signal input terminal IN,
and another electrode connected to the first node N61.
[0208] The fourth transistor M64 includes a gate electrode
connected to the first clock signal input terminal CK1, one
electrode connected to the first clock signal input terminal
CK1, and another electrode connected to the second node
N62.

[0209] The fifth transistor M65 includes a gate electrode
connected to the first node N61, one electrode connected to
the first clock signal input terminal CK1, and another elec-
trode connected to the second node N62.

[0210] The sixth transistor M66 includes a gate electrode
connected to the third clock signal input terminal CK3, one
electrode connected to the first node N61, and another elec-
trode connected to the output terminal OUT.

[0211] The seventh transistor M67 includes a gate electrode
connected to the output control signal input terminal GK, one
electrode connected to first power source voltage VGH, and
another electrode connected to the first node N61.

[0212] The first capacitor C61 includes one electrode con-
nected to the first node N61 and the other electrode connected
to the output terminal OUT. The second capacitor C62
includes one electrode connected to the output control signal
input terminal GK and another electrode connected to the
second node N62.

[0213] FIG. 13 is a timing diagram illustrating a driving
method of the scan driver 200 of FIG. 3 including the scan
driving block 210__¢ of FIG. 12.

[0214] Referring to FIGS. 3,12, and 13, a period t31 to t32
represents a period of any one of the resetting (a) and the
compensating of the threshold voltage (b) in which the scan
signals of gate-on voltage are output to the plurality of scan
lines S1 to Sn concurrently. Since a driving operation in the
period t31 to t32 is the same as that in the period 21 to 122
described in FIG. 10, the description of the driving operation
will not be repeated.

[0215] A period after t33 represents a period of the scan-
ning (c¢) in which the scan signals of the gate-on voltage are
sequentially output to the plurality of scan lines S1 to Sn. In
the period after t33, the output control signal GCK is applied
as the logic high level voltage. In the period in which the scan
signals of gate-on voltage are sequentially output to the plu-
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rality of scan lines S1 to Sn, clock signals which are shifted
from the clock signals input into the first clock signal input
terminals CK1 of the plurality of scan driving blocks 210_1,
210_2,210_3,210_4, ... by % duty are input into the second
clock signal input terminals CK2 and clock signals which are
shifted from the clock signals input into the second clock
signal input terminals CK2 by Y% duty are input into the third
clock signal input terminals CK3.

[0216] Inaperiodt34 to t35, the scan start signal SSP at the
logic low level is applied to the driving signal input terminal
IN of the first scan driving block 210_1, the first lock signal
CLK1 at the logic low level is applied to the first clock signal
input terminal CK1, and the second clock signal CLK2 at the
logic low level is applied to the second clock signal input
terminal CK2. The third transistor M63 and the fourth tran-
sistor M64 are turned on. The scan start signal SSP at the logic
low level is transferred to the first node N61 and the first clock
signal CLK1 at the logic low level is transferred to the second
node N62. The first transistor M61 and the second transistor
M&62 are turned on. The logic high level voltage is transferred
to the output terminal OUT. In this case, the first capacitor
C61 is charged by a voltage difference between the logic low
level voltage of the first node N61 and the logic high level
voltage of the output terminal OUT. The second capacitor
(62 is charged by a voltage difference between the logic low
level voltage of the second node N62 and the logic high level
voltage of the output control signal input terminal GK.
[0217] Inaperiod 35 to t36, the first clock signal CLK1 at
the logic high level is applied to the first clock signal input
terminal CK1 ofthe first scan driving block 210_1, the second
clock signal CLK2 at the logic low level is applied to the
second clock signal input terminal CK2, and the third clock
signal CLLK3 at the logic low level is applied to the third clock
signal input terminal CK3. The fourth transistor M64 is
turned off and the third transistor M63 is turned on. The sixth
transistor M66 is tuned on. The logic low level voltage is
transferred to the first node N61 and the second transistor
M&62 is turned on. The third clock signal CLK3 at the logic
low level is transferred to the output terminal OUT through
the second transistor M62 which is turned on, and as a result,
the scan signal S[1] at the logic low level is output. In this
case, the fifth transistor M65 is turned on by the logic low
level voltage of the first node N61 and the logic high level
voltage is transferred to the second node N62. The first tran-
sistor M61 is turned off by the logic high level voltage of the
second node N62.

[0218] Inaperiod 36 to t37, the first clock signal CLK1 at
the logic high level is applied to the first clock signal input
terminal CK1 ofthe first scan driving block 210_1, the second
clock signal CLK2 at the logic high level is applied to the
second clock signal input terminal CK2, and the third clock
signal CLLK3 at the logic low level is applied to the third clock
signal input terminal CK3. The fourth transistor M64 is
turned off and the third transistor M63 is turned off. The
second transistor M62 is turned on by the voltage charged in
the first capacitor C61 and the third clock signal CLK3 at the
logic low level is transferred to the output terminal OUT to
output the san signal S[1] at the logic low level.

[0219] Inaperiod t37 to t38, the first clock signal CLK1 at
the logic low level is applied to the first clock signal input
terminal CK1 ofthe first scan driving block 210_1, the second
clock signal CLK2 at the logic high level is applied to the
second clock signal input terminal CK2, and the third clock
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signal input terminal CK3. The fourth transistor M64 is
turned on and the logic low level voltage is transferred to the
second node N62. The first transistor M61 is turned on by the
logic low level voltage of the second node N62 and the logic
high level voltage is transferred to the output terminal OUT.
The logic high level voltage of the output terminal OUT is
transferred to the first node N61 through the sixth transistor
M66 which is turned on by the voltage charged in the first
capacitor 61. The second transistor M62 is turned off by the
logic high level voltage of the first node N61.

[0220] Ina period t38 to t39, the first clock signal CLK1 at
the logic low level is applied to the first clock signal input
terminal CK1 ofthe first scan driving block 210_1, the second
clock signal CLK2 at the logic low level is applied to the
second clock signal input terminal CK2, and the third clock
signal CLK3 at the logic high level is applied to the third clock
signal input terminal CK3. The third transistor M63 is turned
on and the logic high level voltage is transferred to the first
node N61. The logic low level voltage is transferred to the
second node N62 and the first transistor M61 is turned on.
[0221] Assuch, after the scan signal at the logic low level is
output, the logic high level voltage is transferred to the first
node N61 according to the clock signal input into the second
clock signal input terminal CK2 and the clock signal input
into the third clock signal input terminal CK3, thereby pre-
venting the scan signal S[1] of the first scan driving block
210_1 from being wobbled by the clock signal applied to the
third clock signal input terminal CK3.

[0222] By the above-mentioned method, the plurality of
scan driving blocks 210_1, 210_2,210_3,210_4, . . . sequen-
tially output the scan signals S[1], S[2], S[3], S[4], . . . at the
logic low level.

[0223] Meanwhile, in the scan driving block of FIG. 12, the
sixth transistor M65 is turned on according to the clock signal
input into the second clock signal input terminal CK2 and the
signal input into the driving signal input terminal IN, and as a
result, the clock signal input into th first clock signal input
terminal CK1 is transferred to the second node N62. In addi-
tion, in the scan driving block of FIG. 4, the fifth transistor
M15 and the sixth transistor M16 are turned on according to
the clock signal input into the second clock signal input
terminal CK2 and the signal input into the driving signal input
terminal IN, and as a result, the clock signal input into the first
clock signal input terminal CK1 is transferred to the second
node N12. That is, the scan driving block of FIG. 4 operates
similarly as the scan driving block of FIG. 12. Accordingly,
the scan driving block of FIG. 4 may operate as described in
FIG. 13.

[0224] The drawings and the detailed description described
above are examples for the present invention and provided to
explain the present invention and the scope of the present
invention described in the claims is not limited thereto. There-
fore, it is understood that various modifications and other
equivalent exemplary embodiments may be possible by those
who are skilled in the art. Accordingly, the actual scope of the
present invention must be determined by the spirit of the
appended claims.

DESCRIPTION OF SYMBOLS

[0225] 100: Signal controller
[0226] 200: Scan driver

[0227] 210: Scan driving block
[0228] 300: Data driver

[0229] 500: Display unit
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What is claimed is:

1. A scan driver, comprising:

a plurality of scan driving blocks arranged sequentially,
each of the plurality of scan driving blocks including,

a first node configured to receive a signal input into a
driving signal input terminal in accordance with a clock
signal input into a second clock signal input terminal;

a second node configured to receive a clock signal input
into a first clock signal input terminal;

a first transistor including a gate electrode connected to the
second node, a first electrode configured to receive an
output control signal, and a second electrode connected
to an output terminal;

a second transistor including a gate electrode connected to
the first node, a first electrode connected to a third clock
signal input terminal, and a second electrode connected
to the output terminal; and

a third transistor including a gate electrode connected to the
third clock signal input terminal and a first electrode
connected to the first node and configured to transfer a
voltage of the output terminal to the first node.

2. The scan driver of claim 1, further comprising:

a first capacitor including a first electrode connected to the
first node and a second electrode connected to the output
terminal.

3. The scan driver of claim 2, further comprising:

a second capacitor including a first electrode configured to
receive the output control signal and a second electrode
connected to the second node.

4. The scan driver of claim 3, further comprising:

a fourth transistor including a gate electrode connected to
the first clock signal input terminal and a first electrode
connected to the second node and configured to transfer
a gate-on voltage to the second node.

5. The scan driver of claim 4, wherein:

the fourth transistor further includes a second electrode
connected to the first clock signal input terminal.

6. The scan driver of claim 4, wherein:

the fourth transistor further includes a second electrode
connected to power source voltage having a logic low
level.

7. The scan driver of claim 4, further comprising:

a fifth transistor including a gate electrode connected to the
second clock signal input terminal, a first electrode con-
nected to the driving signal input terminal, and a second
electrode connected to the first node.

8. The scan driver of claim 7, further comprising:

a sixth transistor configured to transfer a gate-off voltage to
the first node according to the output control signal.

9. The scan driver of claim 8, wherein:

the sixth transistor includes a first electrode connected to
any one of the first clock signal input terminal, the sec-
ond clock signal input terminal, and the third clock
signal input terminal, a gate electrode into which the
output control signal is input, and a second electrode
connected to the first node.

10. The scan driver of claim 8, wherein:

the sixth transistor includes a gate electrode into which the
output control signal is input, a first electrode connected
to a power source voltage having a logic high level, and
a second electrode connected to the second node.

11. The scan driver of claim 8, further comprising:

a seventh transistor configured to transfer the clock signal,
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according to the signal input into the driving signal input
terminal, to the second node.

12. The scan driver of claim 11, wherein:

the seventh transistor includes a gate electrode connected
to the driving signal input terminal, a first electrode to
which the clock signal input to the first clock signal input
terminal is applied, and a second electrode connected to
the second node.

13. The scan driver of claim 12, wherein:

an eighth transistor including a gate electrode connected to
the second clock signal input terminal, a first electrode
connected to the first clock signal input terminal, and a
second electrode connected to the first electrode of the
seventh transistor.

14. The scan driver of claim 11, wherein:

the seventh transistor includes a gate electrode connected
to the first node, a first electrode connected to the first
clock signal input terminal, and a second electrode con-
nected to the second node.

15. The scan driver of claim 11, further comprising:

a ninth transistor including a gate electrode connected to
the second node, a first electrode connected to the sec-
ond electrode of the third transistor, and a second elec-
trode connected to the output terminal.

16. The scan driver of claim 1, wherein:

a first clock signal is input into the first clock signal input
terminal of any one first scan driving block among the
plurality of scan driving blocks, a second clock signal is
input into the second clock signal input terminal thereof,
and athird clock signal is input into the third clock signal
input terminal thereof, and

the first clock signal has a 2 duty cycle including 1 duty
period at a logic low level and 1 duty period at a logic
high level, the second clock signal is a signal which is
shifted from the first clock signal by Y% the duty period,
and the third clock signal is a signal which is shifted
from the second clock signal by % the duty period.

17. The scan driver of claim 16, wherein:

the second clock signal is input into a first clock signal
input terminal of a second scan driving block arranged
after the first scan driving block, the third clock signal is
input into a second clock signal input terminal thereof,
and a fourth clock signal which is a signal shifted from
the third clock signal by V% the duty period is input into
a third clock signal input terminal thereof.

18. The scan driver of claim 1, wherein:

a first clock signal is input into the first clock signal input
terminal of any one first scan driving block among the
plurality of scan driving blocks, a second clock signal is
input into the second clock signal input terminal thereof,
and athird clock signal is input into the third clock signal
input terminal thereof, and

the first clock signal has a repeating 4 duty cycle including
1 duty period at a logic low level and 3 of the duty
periods at a logic high level, the second clock signal is a
signal which is shifted from the first clock signal by the
1 duty period, and the third clock signal is a signal which
is shifted from the second clock signal by the 1 duty
period.

19. The scan driver of claim 18, wherein:

the second clock signal is input into a first clock signal
input terminal of a second scan driving block arranged
after the first scan driving block, the third clock signal is
input into a second clock signal input terminal thereof,
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and a fourth clock signal which is a shifted from the third
clock signal by the 1 duty period is input into a third
clock signal input terminal thereof.

20. The scan driver of claim 17, wherein:
the third clock signal is input into a first clock signal input

terminal of a third scan driving block arranged after the
second scan driving block, the fourth clock signal is
input into a second clock signal input terminal thereof,
and the first clock signal is input into a third clock signal
input terminal thereof.

21. The scan driver of claim 20, wherein:
the fourth clock signal is input into a first clock signal input

terminal ofa fourth scan driving block arranged after the
third scan driving block, the first clock signal is input
into a second clock signal input terminal thereof, and the
second clock signal is input into a third clock signal
input terminal thereof.

22. The scan driver of claim 1, wherein:
respective scan signals of a previously driven one of the

plurality of scan driving blocks are input into the driving
signal input terminals of subsequently driven ones the
plurality of scan driving blocks.

23. A scan driver, comprising:
aplurality of scan driving blocks that are arranged sequen-

tially, each of the plurality of scan driving blocks includ-
ing:

a first node to which a signal input into a driving signal

input terminal is transferred;

a second node to which a gate-on voltage is transferred in

accordance with a clock signal input into a first clock
signal input terminal;

a first transistor including a gate electrode connected to the

second node, a first electrode into which an output con-
trol signal is input, and a second electrode connected to
an output terminal;

a second transistor including a gate electrode connected to

the first node, a first electrode connected to a second
clock signal input terminal, and a second electrode con-
nected to the output terminal; and

a third transistor including a gate electrode connected to the

second clock signal input terminal, a first electrode con-
nected to the first node, and a second electrode con-
nected to the output terminal.

24. The scan driver of claim 23, further comprising:
a fourth transistor including a gate electrode connected to

the first clock signal input terminal, a first electrode
connected to power source voltage of gate-on voltage,
and a second electrode connected to the second node.

25. The scan driver of claim 24, further comprising:
a fifth transistor configured to transfer a signal input into

the driving signal input terminal to the first node.

26. The scan driver of claim 25, wherein:
the fifth transistor includes a gate electrode connected to

the first clock signal input terminal, a first electrode
connected to the driving signal input terminal, and a
second electrode connected to the first node.

27. The scan driver of claim 25, wherein:
the fifth transistor includes a gate electrode connected to

the driving signal input terminal, a first electrode con-
nected to the driving signal input terminal, and a second
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28. The scan driver of claim 25, further comprising:

a sixth transistor including a gate electrode connected to
the first node, a first electrode connected to the first clock
signal input terminal, and a second electrode connected
to the second node.

29. The scan driver of claim 28, further comprising:

a seventh transistor including a gate electrode to which the
output control signal is applied, a first electrode con-
nected power source voltage of gate-off voltage, and a
second electrode connected to the first node.

30. The scan driver of claim 29, further comprising:

a first capacitor including a first electrode connected to the
first node and a second electrode connected to the output
terminal.

31. The scan driver of claim 30, further comprising:

a second capacitor including a first electrode to which the
output control signal is applied and a second electrode
connected to the second node.

32. The scan driver of claim 23, wherein:

a first clock signal is input into first clock signal input
terminals of a plurality of first scan driving blocks
among the plurality of scan driving blocks and a second
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36. The driving method of a scan driver of claim 35,
wherein:
varying the voltage of the second node and outputting the
output control signal of the gate-on voltage as the scan
signal are performed concurrently in the plurality of
scan driving blocks.
37. The driving method of a scan driver of claim 35, further
comprising:
transferring a gate-off voltage to the first node in accor-
dance with the output control signal of the gate-on volt-
age.
38. The driving method of a scan driver of claim 35, further
comprising:
applying a scan signal of gate-on voltage output from a
scan driving block previously driven among the plurality
of scan driving blocks in accordance with a second clock
signal, to the first node;
turning on the second transistor by the gate-on voltage of
the first node and outputting a first clock signal of gate-
off voltage to the output terminal as the scan signal; and
charging the capacitor in accordance with the gate-on volt-
age at the first node and the gate-oft voltage at the output

clock signal is input into second clock signal input ter- terminal.
minals thereof, and 39. The driving method of a scan driver of claim 38, further
the second clock signal is input into first clock signal input comprising:

terminals of remaining ones of the plurality of second
scan driving blocks among the plurality of scan driving
blocks and the first clock signal is input into second
clock signal input terminals thereof.
33. The scan driver of claim 32, wherein:
the second clock signal is shifted from the first clock signal
by a duty period.
34. The scan driver of claim 33, wherein:
the scan signals of the second scan driving blocks previ-
ously driven are input into the driving signal input ter-
minals of the plurality of first scan driving blocks and the
scan signals of the first scan driving blocks previously
driven are input into the driving signal input terminals of
the plurality of second scan driving blocks.
35. A driving method of a scan driver including a plurality
of'scan driving blocks including a first node, a second node, a
first transistor including a gate electrode connected to the

transferring a third clock signal of the gate-off voltage to
the second node in accordance with the second clock
signal and the scan signal at the gate-on voltage output
by the previously driven scan driving block.
40. The driving method of a scan driver of claim 38, further
comprising:
varying the first clock signal as the gate-on voltage;
turning on the second transistor by a bootstrap through the
capacitor; and
outputting the first clock signal at the gate-on voltage to the
output terminal as the scan signal.
41. The driving method of a scan driver of claim 40, further
comprising:
varying the first clock signal as the gate-off voltage; and
maintaining a turn-on state of the second transistor with the
voltage charged in the capacitor and outputting the first
clock signal at the gate-off voltage to the output termi-

second node and configured to transfer an output control nal. o . .
signal to an output terminal, a second transistor including a 42. The driving method of a scan driver of claim 41, further
gate electrode connected to the first node and configured to comprising:

transfer a first clock signal to the output terminal, a third
transistor including a gate electrode to which the first clock
signal is applied and a first electrode connected to the first
node and configured to transfer a voltage of the output termi-
nal to the first node, and a capacitor connected to the first node
and the output terminal, the method comprising:
varying a voltage of the second node by an output control
signal at a gate-on voltage; and
turning on the first transistor by varying the voltage of the
second node and outputting the output control signal of
the gate-on voltage to the output terminal as a scan
signal.

transferring the gate-on voltage to the second node in
accordance with a third clock signal at the gate-on volt-
age;

turning on the first transistor and the fourth transistor with
the gate-on voltage of the second node and outputting
the output control signal at the gate-off voltage to the
output terminal as the scan signal;

turning on the third transistor in accordance with the first
clock signal at the gate-on voltage; and

transferring the output control signal at the gate-off voltage
to the first node and turning off the second transistor.
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