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SCAN DRIVING DEVICE AND DRIVING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0043970 filed in the
Korean Intellectual Property Office on Apr. 26, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1. Field

[0003] The present invention relates to a scan driving appa-
ratus and a driving method thereof.

[0004] 2. Description of the Related Art

[0005] A display area of a display device includes a plural-
ity of pixels that are coupled to a plurality of scan lines and a
plurality of data lines and arranged substantially in a matrix
format. For displaying an image, the display device sequen-
tially applies a gate-on voltage to the plurality of scan lines
and applies a data signal corresponding to a scan signal of the
gate-on voltage to the plurality of data lines.

[0006] A scan driver includes a plurality of scan driving
blocks that are coupled to the plurality of scan lines and
sequentially arranged. When the scan signals of previously
arranged scan driving blocks are input, the plurality of scan
driving blocks sequentially output the scan signals of the
gate-on voltage by outputting the scan signals of the plurality
of scan driving blocks.

[0007] The above information disclosed in this Back-
ground section 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] The present invention has been made in an effort to
provide a scan driver that is stable to erroneous operation such
as static electricity, short-circuit between wires, or coupling,
and a method for driving the same.

[0009] A scan driver according to an exemplary embodi-
ment of the present invention includes a plurality of sequen-
tially arranged scan driving blocks. Each of the scan driving
blocks includes: a first transistor including a gate electrode
coupled to a first node to which a clock signal input to a first
clock signal input terminal is input, a first electrode to which
an output control signal is input, and a second electrode
coupled to a first output terminal; a second transistor includ-
ing a gate electrode coupled to a second node to which an
input signal is transmitted according to a clock signal input to
a second clock signal input terminal, a first electrode coupled
to a third clock signal input terminal, and a second electrode
coupled to the first output terminal; a third transistor includ-
ing a gate electrode coupled to the first node, a first electrode
to which the output control signal is input, and a second
electrode coupled to a second output terminal; and a fourth
transistor including a gate electrode coupled to the second
node, a first electrode coupled to the third clock signal input
terminal, and a second electrode coupled to the second output
terminal. The first output terminal is coupled to a scan line,
and the second output terminal is coupled to an input signal
input terminal of a next scan driving block of the scan driving
blocks.
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[0010] When a scan signal is output to the first output
terminal, an input signal input to the input signal input termi-
nal of the next scan driving block may be output to the second
output terminal.

[0011] The scan signal output to the first output terminal
and the input signal output to the second output terminal may
have substantially the same waveform.

[0012] Each ofthe scan driving blocks may further include
a first capacitor including a first electrode coupled to the
second node and a second electrode coupled to the first output
terminal.

[0013] Each ofthe scan driving blocks may further include
a second capacitor including a first electrode to which the
output control signal is applied and a second electrode
coupled to the first node.

[0014] Each of the plurality of scan driving blocks may
further include a fifth transistor including a gate electrode to
which the output control signal is input, a first electrode
coupled to a first power source, and a second electrode
coupled to the second node.

[0015] Each of the plurality of scan driving blocks may
further include a sixth transistor including a gate electrode
coupled to the second clock signal input terminal, a first
electrode to which the input signal is input, and a second
electrode coupled to the second node.

[0016] Each ofthe scan driving blocks may further include
a seventh transistor including a gate electrode coupled to the
first clock signal input terminal, a first electrode coupled to
the first clock signal input terminal, and a second electrode
coupled to the first node.

[0017] Each ofthe scan driving blocks may further include
an eighth transistor including a gate electrode coupled to the
second node, a first electrode coupled to the first clock signal
input terminal, and a second electrode coupled to the first
node.

[0018] Each ofthe scan driving blocks may further include
aninth transistor including a gate electrode coupled to the first
node and a first electrode to which the output control signal is
applied and a tenth transistor including a gate electrode
coupled to the third clock signal input terminal, a first elec-
trode coupled to the second electrode of the ninth transistor,
and a second electrode coupled to the second node.

[0019] Each ofthe scan driving blocks may further include
an eighth transistor including a gate electrode to which the
input signal is input and a first electrode coupled to the first
clock signal input terminal and a ninth transistor including a
gate electrode coupled to the second clock signal input ter-
minal, a first electrode coupled to the second electrode of the
eighth transistor, and a second electrode coupled to the first
node.

[0020] Each ofthe scan driving blocks may further include
atenth transistor including a gate electrode coupled to the first
node and a first electrode to which the output control signal is
applied; and an eleventh transistor including a first electrode
coupled to the third clock signal input terminal, a first elec-
trode coupled to the second electrode of the tenth transistor,
and a second electrode coupled to the second node.

[0021] Each ofthe scan driving blocks may further include
a seventh transistor including a gate electrode coupled to the
first clock signal input terminal, a first electrode coupled to a
second power source, and a second electrode coupled to the
first node.

[0022] Each ofthe scan driving blocks may further include
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second node, a first electrode coupled to the first clock signal
input terminal, and a second electrode coupled to the first
node.

[0023] Each of the scan driving blocks may further include
aninth transistor including a gate electrode coupled to the first
node and a first electrode to which the output control signal is
applied and a tenth transistor including a gate electrode
coupled to the third clock signal input terminal, a first elec-
trode coupled to the second electrode of the ninth transistor,
and a second electrode coupled to the second node.

[0024] A first clock signal may be input to the first clock
signal input terminals and the second clock signal input ter-
minals of a plurality of first scan driving blocks of the scan
driving blocks, and a second clock signal may be input to the
third clock signal input terminals of the first scan driving
blocks, and the second clock signal may be input to the first
clock signal input terminals and the second clock signal input
terminals of a plurality of second scan driving blocks of the
scan driving blocks, and the first clock signal is input to the
third clock signal input terminals of the second scan driving
blocks.

[0025] The second clock signal may be shifted from the
first clock signal by a duty of the first clock signal.

[0026] A Scan signal of previous second scan driving
blocks of the second scan driving blocks may be input to the
input signal input terminals of the first scan driving blocks,
and scan signals of previous first scan driving blocks of the
first scan driving blocks may be input to the input signal input
terminals of the second scan driving blocks.

[0027] A first clock signal may be input to the first clock
signal input terminal of a first scan driving block of the scan
driving blocks, a second clock signal may be inputto a second
clock signal input terminal of the first scan driving block, and
athird clock signal may be input to the third clock signal input
terminal of the first scan driving block, the second clock
signal may be a signal shifted from the first clock signal by V2
duty ofthe first clock signal, and the third clock signal may be
a signal shifted from the second clock signal by %2 duty of the
second clock signal.

[0028] The second clock signal may be input to the first
clock signal input terminal of a second scan driving block of
the scan driving blocks, the third clock signal may be input to
the second clock signal input terminal of the second driving
block, and a fourth clock signal that is a signal shifted from
the third clock signal by %2 duty of'the third clock signal, may
be input to the third clock signal input terminal of the second
scan driving block.

[0029] The third clock signal may be input to the first clock
signal input terminal of a third scan driving block of the scan
driving blocks, the fourth clock signal may be input to the
second clock signal input terminal of the third scan driving
block, and the first clock signal may be input to the third clock
signal input terminal of the third scan driving block.

[0030] The fourth clock signal may be input to a first clock
signal input terminal of a fourth scan driving block of the scan
driving blocks, the first clock signal may be input to the
second clock signal input terminal of the fourth scan driving
block, and the second clock signal may be input to the third
clock signal input terminal of the fourth scan driving block.

[0031] A method according to another exemplary embodi-
ment of the present invention is provided to drive a scan driver
including a plurality of scan driving blocks, each including a
first transistor having a gate electrode coupled to a first node
and transmitting an output control signal to a first output
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terminal, a second transistor having a gate electrode coupled
to a second node and transmitting a first clock signal to the
first output terminal, a third transistor having a gate electrode
coupled to the first node and transmitting the output control
signal to a second output terminal, a fourth transistor having
a gate electrode coupled to the second node and transmitting
the first clock signal to the second output terminal, and a
capacitor coupled to the second node and the first output
terminal. The method includes: changing the first clock signal
to a gate-on voltage; turning on the second transistor and the
fourth transistor by a bootstrap through the capacitor; output-
ting the first clock signal of the gate-on voltage as a scan
signal to the first output terminal; and outputting the first
clock signal of the gate-on voltage as an input signal of the
next scan driving block to the second output terminal.
[0032] The method for driving the scan driver may further
include: applying an input signal of a gate-on voltage output
through the second output terminal of a previously arranged
scan driving block of the scan driving blocks, to the second
node before the first clock signal is changed to the gate-on
voltage; turning on the second transistor by the gate-on volt-
age of the second node and outputting the first clock signal of
a gate-off voltage as the scan signal to the first output termi-
nal; and charging the capacitor with the gate-on voltage of the
second node and the gate-oft voltage of the output terminal.
[0033] The method for driving the scan driver may include:
changing a voltage of the first node according to the output
control signal of the gate-on voltage, concurrently applied to
the scan driving blocks; turning on the first transistor by the
changing of the voltage of the first node and outputting the
outputting control signal of the gate-on voltage as the scan
signal to the first output terminal; and turning on the third
transistor by the changing of the voltage of the first node and
outputting the output control signal of the gate-on voltage as
an input signal of a next scan driving block of the scan driving
blocks, to the second output terminal.

[0034] The method for driving the scan driver may further
include transmitting a gate-off voltage to the second node
according to the output control signal of the gate-on voltage.
[0035] The above-stated scan driver can reduce or mini-
mize erroneous operation of the scan driver due to erroneous
operation that may occur in a display area, such as static
electricity, short-circuit between wires, coupling, and the
like.

[0036] In addition, when an error occurs in an output ter-
minal of one of the scan driving blocks, the next scan driving
block can normally output a scan signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG.1isablockdiagram ofa display device accord-
ing to an exemplary embodiment of the present invention.
[0038] FIG. 2 is driving operation of a concurrent (e.g.,
simultaneous) emission type display device.

[0039] FIG. 3isablock diagram of a configuration ofa scan
driving device according to an exemplary embodiment of the
present invention.

[0040] FIG. 4 is a circuit diagram of a scan driving block
included in the scan driving device of FIG. 3 according to an
exemplary embodiment of the present invention.

[0041] FIG. 5 is timing diagram for illustrating a driving
method of the scan driving device of FIG. 3.

[0042] FIG. 6 is a block diagram of a scan driving device
according to another exemplary embodiment of the present
invention.

Mianyang BOE Ex. 1004
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[0043] FIG. 7 is an exemplary circuit diagram of a scan
driving block included in the scan driving device of FIG. 6.
[0044] FIG. 8 is a timing diagram for illustrating a driving
method of the scan driving device of FIG. 6.

[0045] FIG. 9 is another exemplary circuit diagram of a
scan driving block included in the scan driving device of FIG.
6.

[0046] FIG. 10 is another exemplary circuit diagram of a
scan driving block included in the scan driving device of FIG.
6.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0047] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the present invention.

[0048] In addition, in various exemplary embodiments, the
same reference numerals are used in respect to the constituent
elements having the same constitution and having been illus-
trated in the first exemplary embodiment. For example, in
second, third, and fourth exemplary embodiments, only the
constitution that is different from the first exemplary embodi-
ment may be illustrated.

[0049] The drawings and description are to be regarded as
illustrative in nature and not restrictive, and like reference
numerals designate like elements throughout the specifica-
tion.

[0050] 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”, will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements.

[0051] The display area of the display device may experi-
ence erroneous operation due to static electricity, short-circuit
between wires, or coupling. The erroneous operation in the
display area due to static electricity, short-circuit between
wires, or coupling may cause a voltage level of the scan line
to be changed. When a voltage level of one of the plurality of
scan lines is changed, a scan signal of the next scan driving
block cannot be normally output. That is, the scan driver may
not normally output scan signals.

[0052] FIG.1isablock diagram of adisplay device accord-
ing to an exemplary embodiment of the present invention.
[0053] Referring to FIG. 1, the display device includes a
signal controller 100, a scan driving apparatus (e.g., a scan
driver) 200, a data driver 300, and a display unit 500.

[0054] The signal controller 100 receives video signals R,
G, and B input from an external device and an input control
signal for controlling displaying of the video signals. The
video signals R, G, and B include luminance information of
each pixel PX, and the luminance has a predetermined num-
ber of grays, for example, 1024=2"°, 256=2%, or 64=25. The
input control signal (or input control signals), for example,
may include a vertical synchronization signal Vsync, a hori-
zontal synchronization signal Hsync, a main clock MCLK,
and a data enable signal DE.
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[0055] The signal controller 100 properly processes the
input video signals R, G, and B based on the input video
signals R, G, and B and the input control signal according to
an operation condition of the display unit 500 and the data
driver 300, and generates a scan control signal CONT1, a data
control signal CONT?2, and an image data signal DAT. The
signal controller 100 transmits the scan control signal
CONT1 to the scan driving apparatus 200. The signal con-
troller 100 transmits the data control signal CONT?2 and the
image data signal DAT to the data driver 300.

[0056] The display unit 500 includes a plurality of scan
lines S1-Sn, a plurality of data lines D1-Dm, and a plurality of
pixels PX coupled to the plurality of signal lines S1-Sn and
D1-Dm and arranged approximately in a matrix format. The
plurality of scan lines 51-Sn are extended substantially in a
row direction and are substantially parallel with each other.
The plurality of data lines D1-Dm are substantially extended
in a column direction and are substantially parallel with each
other. The plurality of pixels PX of the display unit 500
receives a first power source voltage ELVDD and a second
power source voltage ELVSS.

[0057] The scan driving apparatus 200 is coupled to the
plurality of scan lines S1-Sn, and applies a scan signal to the
plurality of scan lines S1 to Sn. The scan signal is formed of
a combination of a gate-on voltage Von that turns on applica-
tion of a data signal with respect to the pixel PX and a gate-off
voltage Voff that turns off the application of the data signal
according to the scan control signal CONT1.

[0058] The scan control signal CONT1 includes a scan start
signal SSP, a clock signal SCLK, and an output control signal
SGCK. The scan start signal SSP is a signal that generates the
first scan signal for displaying an image of a frame. The clock
signal SCLK is a synchronization signal for sequential appli-
cation of the scan signal to the plurality of scan lines S1-Sn.
The output control signal SGCK is a signal for controlling
collective application of the scan signal to the plurality of
scan lines S1-Sn.

[0059] Thedatadriver 300 is coupled to the plurality of data
lines D1-Dm, and selects a gray voltage according to the
image data signal DAT. The data driver 300 applies a gray
voltage selected according to the data control signal CONT2
to the plurality of data lines D1 to Dm as a data signal.
[0060] Each of the drivers 100, 200, and 300 described
above may be mounted outside a pixel area as at least one
integrated circuit, mounted on a flexible printed circuit film,
attached to the display unit 400, as a tape carrier package
(TCP), mounted on a separate printed circuit board, or inte-
grated outside the pixel area together with the signal lines
S1-Sn and D1-Dm.

[0061] The display device according to the present exem-
plary embodiment of the present invention may be driven in a
concurrent (e.g., simultaneous) light-emitting mode using a
frame which includes a scan period in which the data signal is
transferred to and written in each of the plurality of pixels PX
and a light emitting period in which the light is emitted
according to the data signal written in each of the plurality of
pixels PX.

[0062] FIG. 2 shows a driving operation of a concurrent
(e.g., simultaneous) light-emitting mode of a display device
according to an exemplary embodiment of the present inven-
tion.

[0063] Referringto FIG. 2, the display device according to
the exemplary embodiment of the present invention is

described as an organic hghm%‘lﬂ%dhoﬁﬁﬁéye%l% 04
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organic light emitting diode. However, the present invention
is not limited thereto, and it may be applied to various display
devices.

[0064] The driving method of the display device includes a
reset step (a) for resetting a driving voltage of an organic light
emitting diode of a pixel, a compensating step (b) for com-
pensating a threshold voltage of a driving transistor of a pixel,
a scanning step (c) for transmitting a data signal to each of the
plurality of pixels, and a light emission step (d) for light
emission of the plurality of pixels according to the data signal.
[0065] As shown in the drawing, the scanning step (c) is
sequentially performed for each scan line, but the resetting
step (a), the threshold voltage compensating step (b) and the
light emission step (d) are concurrently (e.g., simultaneously)
performed throughout the display unit 500.

[0066] Here, the scan driving apparatus 200 of the display
device according to the present exemplary embodiment
sequentially applies the scan signal ofthe gate-on voltage Von
to the plurality of scan lines S1 to Sn in the scanning step (c)
and concurrently (e.g., simultaneously) applies the scan sig-
nal of the gate-on voltage Von to the plurality of scan lines S1
to Sn in the resetting step (a) and the compensating step (b).
That is, the scan driving apparatus 200 sequentially or con-
currently (e.g., simultaneously) applies the scan signal
according to a driving step of the display device.

[0067] FIG. 3 is a block diagram of a configuration of the
scan driving apparatus according to the exemplary embodi-
ment of the present invention.

[0068] Referring to FIG. 3, the scan driver includes a plu-
rality of sequentially arranged scan driving blocks 210_1,
210_2, 210_3, 210_4, etc. Each of the scan driving blocks
210_1,210_2,210_3,210_4, etc. receives an input signal and
generates scan signals S[1], S[2], S[3], S[4], etc. respectively
coupled to the plurality of scan lines S1 to Sn.

[0069] Each of the plurality of scan driving blocks 210_1,
210_2,210_3, 210_4, etc., includes a first clock signal input
terminal CLK1, a second clock signal input terminal CLK2,
an output control signal input terminal GCK, an input signal
input terminal IN, a first output terminal OUT, and a second
output terminal NEXT.

[0070] A first clock signal input terminal CLLK1 of each of
odd-numbered scan driving blocks 210_1, 210_3, etc., of the
plurality of scan driving blocks 210_1,210_2,210_3,210_4,
etc., is applied with a first clock signal SCLK1, and a second
clock signal input terminal CLK2 thereof is applied with a
second clock signal SCLK2. In addition, a first clock signal
input terminal CLK1 of each of even-numbered scan driving
blocks of the plurality of scan driving blocks 210_1, 210_2,
210_3, 210_4, etc., is applied with the second clock signal
SCLK2, and a second clock signal input terminal CLK2
thereof is applied with the first clock signal SCLK1.

[0071] An output control signal input terminal GCK of
each of the plurality of scan driving blocks 210_1, 210_2,
210_3, 210_4, etc., is applied with an output control signal
SGCK.

[0072] A first output terminal OUT of each of the plurality
of scan driving blocks 210_1, 210_2, 210_3, 210_4, etc., is
coupledto acorresponding scan line of each of the plurality of
scan driving blocks 210_1, 210_2, 210_3, 210_4, etc. The
scan driving blocks 210_1, 210_2,210_3,210_4, etc., output
scan signals S[1], S[2], S[3], S[4], etc., generated according
to signals input to the first clock signal input terminal CLK1,
the second clock signal input terminal CLK2, the output
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control signal input terminal GCK, and the input signal input
terminal IN to the first output terminal OUT.

[0073] A second output terminal NEXT of each of the
plurality of scan driving blocks 210_1,210_2,210_3,210_4,
etc., is coupled with an input signal input terminal IN of a
corresponding one of the scan driving blocks arranged next to
the plurality of scan driving blocks 210_1, 210_2, 210_3,
210_4, etc. Each of the scan driving blocks 210_1, 210_2,
210_3, 210_4, etc., outputs an input signal input to the input
signal input terminal IN of the next arranged scan driving
block of the scan driving blocks, to a second output terminal
NEXT when the scan signal is output to the first output
terminal OUT. The scan signal output to the first output ter-
minal OUT and the input signal output to the second output
terminal NEXT have substantially the same waveform.
[0074] That is, the input signals output through the second
output terminal NEXT ofthe previous scan driving blocks are
input to the input signal terminals IN of respective next ones
of the plurality of scan driving blocks 210_1, 210_2, 210_3,
210_4, etc. Input signals output through the second output
terminals NEXT of'even-numbered scan driving blocks of the
previous scan driving blocks are input to respective input
signal input terminals of odd-numbered scan driving blocks.
The input signals output through the second output terminals
NEXT of the odd-numbered scan driving blocks arranged in
front are input to respective input signal input terminals IN of
even-numbered scan driving blocks. In this case, the input
signal input terminal IN of the first scan driving block 210_1
is applied with a scan start signal SSP.

[0075] FIG. 4 is a circuit diagram of a scan driving block
included in the scan driver of FIG. 3 according to an exem-
plary embodiment of the present invention.

[0076] Referring to FIG. 4, the scan driving block includes
a plurality of transistors M11, M12, M13, M14, M15, M16,
M17, M18, M19, and M20, and a plurality of capacitors C11
and C12.

[0077] The first transistor M11 includes a gate electrode
coupled to a first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to the first output terminal OUT.

[0078] The second transistor M12 includes a gate electrode
coupled to a second node Q, a first electrode coupled to the
second clock signal input terminal CLLK2, and a second elec-
trode coupled to the first output terminal OUT.

[0079] The third transistor M13 includes a gate electrode
coupled to the first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to the second output terminal NEXT.

[0080] The fourth transistor M14 includes a gate electrode
coupled to the second node Q, a first electrode coupled to the
second clock signal input terminal CLLK2, and a second elec-
trode coupled to the second output terminal NEXT.

[0081] The fifth transistor M15 includes a gate electrode
coupled to the output control signal input terminal GCK, a
first electrode coupled to a first power source voltage VGH,
and a second electrode coupled to the second node Q.
[0082] The sixth transistor M16 includes a gate electrode
coupled to the first clock signal input terminal CLK1, a first
electrode coupled to the input signal input terminal IN, and a
second electrode coupled to the second node Q.

[0083] Theseventhtransistor M17 includes a gate electrode
coupled to the first clock signal input terminal CLK1, a first
electrode coupled to the first clock signal input terminal
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[0084] The eighth transistor M18 includes a gate electrode
coupled to the second node Q, a first electrode coupled to the
first clock signal input terminal CLK1, and a second electrode
coupled to the first node QB.

[0085] The ninth transistor M19 includes a gate electrode
coupled to the first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to a first electrode of the tenth transistor M20.
[0086] The tenth transistor M20 includes a gate electrode
coupled to the second clock signal input terminal CLK2, the
first electrode coupled to the second electrode of the ninth
transistor M19, and a second electrode coupled to the second
node Q.

[0087] The first capacitor C11 includes a first electrode
coupled to the second node QQ and a second electrode coupled
to the first output terminal OUT. The second capacitor
[0088] C12 includes a first electrode coupled to the output
control signal input terminal GCK and a second electrode
coupled to the first node QB.

[0089] The plurality of transistors M11, M12, M13, M14,
M15, M16, M17, M18, M19, and M20 are p-channel field
effect transistors in the described embodiment, but the
present invention is not limited thereto. A gate-on voltage that
turns on the plurality of transistors M11, M12, M13, M14,
M15, M16, M17, M18, M19, and M20 is a logic low-level
voltage, and a gate-off voltage that turns off the transistors is
a logic high-level voltage. Here, the plurality of transistors
M11, M12, M13, M14, M15, M16, M17, M18, M19, and
M20 are described as p-channel field effect transistors, but the
plurality of transistors M11, M12, M13, M14, M15, M16,
M17, M18, M19, and M20 may be n-channel field effect
transistors, or any other suitable transistors known to those
skilled in the art. A gate-on voltage that turns on the n-channel
field effect transistors is a logic high-level voltage and a
gate-off voltage that turns off the n-channel field effect tran-
sistors is a logic low-level voltage.

[0090] FIG. 5 is a timing diagram for illustrating a driving
method of the scan driver of FIG. 3.

[0091] Referring to FIG. 3 to FIG. 5, voltage levels of the
firstand second nodes QB[1] and Q[1] (e.g., corresponding to
the first and second nodes QB and Q shown in FIG. 4) of the
first scan driving block 210_1 and operation of the first scan
driving block 210_1 will be described first for better under-
standing and ease of description.

[0092] The scan driver outputs scan signals of the gate-on
voltage concurrently (e.g., simultaneously) to the plurality of
scan lines S1-Sn during a reset step (a) and a threshold voltage
compensation step (b), and sequentially outputs scan signals
of the gate-on voltage to the plurality of scan line S1-Sn
during a scan step (c).

[0093] A periodtl1 to t12 indicates one of the reset step (a)
and the threshold voltage compensation step (b) during which
the scan signals of the gate-on voltage are concurrently (e.g.,
simultaneously) output to the plurality of scan lines S1-Sn.
[0094] During the period t11 to t12, the output control
signal SGCK is applied with a logic low-level voltage, and the
scan start signal SSP, the first clock signal SCLK1, and the
second clock signal SCLK2 are applied with a logic high-
level voltage. The sixth transistor M16, the seventh transistor
M17, and the tenth transistor M20 are turned off by the logic
high-level signal. The fifth transistor M15 is turned on by the
output control signal SGCK. The first power source voltage
VGH is transmitted to the second node Q[1] through the
turn-on fifth transistor M15. The first power source voltage

Oct. 31, 2013

VGH is alogic high-level voltage. The second transistor M12,
the fourth transistor M14, and the eighth transistor M18 are
turned off by the logic high-level voltage of the second node
Q1]

[0095] During the period t11 to t12, the first node QB[1]
where the gate electrode of the first transistor M11 and the
gate electrode of third transistor M13 are coupled is in a
floated state. During a period other than the period t11 to t12,
a voltage of the first node QB[1] is maintained with the logic
low-level, excluding a period during which the scan signal of
the gate-on voltage is output to the first output terminal OUT.
Thus, the first node QB[1] in the floated state has a voltage of
the logic low level or a voltage close to the logic low level.
When the output control signal SGCK is lowered to the logic
low level from the logic high level at the time t11, the voltage
of'the first node QB[ 1] in the floated state becomes lower than
the logic low-level voltage by coupling of the second capaci-
tor C12. Accordingly, the first transistor M11 and the third
transistor M13 are in the turn-on state. In addition, the logic
low-level output control signal SGCK is output as a scan
signal through the first output terminal OUT, and the logic
low-level output control signal SGCK is output as an input
signal of the next scan driving block through the second
output terminal NEXT.

[0096] During the period t11 to t12, the signals input to the
plurality of scan driving blocks 210_1,210_2,210_3,210_4,
etc., are equivalent to each other, and therefore the plurality of
scan driving blocks 210_1, 210_2, 210_3, 210_4, etc., con-
currently (e.g., simultaneously) output logic low-level scan
signals S[1], S[2], S[3], S[4], etc.

[0097] A period after t13 is a period of the scan step (c)
during which the scan signals of the gate-on voltage are
sequentially output to the plurality of scan lines S1-Sn. Dur-
ing the period after t13, the output control signal SGCK is
applied as a logic high-level voltage.

[0098] The scan start signal SSP is applied as a logic low
level during a period t13 to t14. The first clock signal SCLK1
is applied with logic low-level during the period t13 to t14 and
applied with logic high-level during a period t14 to t15, and a
voltage of the first clock signal SCLK1 is iteratively (or
alternatively) changed to the logic low-level and the logic
high-level. The second clock signal SCLK2 is a first clock
signal SCLK1 shifted by a duty (or duty cycle) of the first
clock signal SCLK1. The duty of the clock signal in one
embodiment refers to a period during which a voltage that
turns on the transistors included in a scan driving block, is
applied.

[0099] During the period t13 to t14, a logic low-level scan
start signal SSP is applied to the input signal input terminal IN
of the first scan driving block 210_1, a logic low-level first
clock signal SCLK1 is applied to the first clock signal input
terminal CLK1, and a logic high-level second dock signal
SCLK1 is applied to the second clock signal input terminal
CLK2. The sixth transistor M16 and the seventh transistor
M17 are turned on by the first clock signal SCLK1. The logic
low-level first clock signal SCLK1 is transmitted to the first
node QBJ[1], and the logic low-level scan start signal SSP is
transmitted to the second node Q[1]. The first transistor M11
and the third transistor M13 are turned on by the logic low-
level voltage of the first node QB[ 1], and the second transistor
M12 and the fourth transistor M14 are turned on by the logic
low-level voltage of the second node Q[1]. Since the output
control signal SGCK and the second clock signal SCLK2
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signal S[1] is output to the first output terminal OUT. In this
case, the first capacitor C11 is charged by a voltage that
corresponds to a voltage difference between the logic low-
level voltage of the second node Q[1] and the logic high-level
voltage of the first output terminal OUT. In addition, a logic
high-level input signal is output to the second output terminal
NEXT. The input signal output through the second output
terminal NEXT has substantially the same waveform as the
scan signal S[1] output through the first output terminal OUT,
and therefore the waveform of the input signal will not be
illustrated.

[0100] During a period t14 to t15, the first clock signal
SCLK1 is applied as logic high-level and the second clock
signal SCLK2 is applied as logic low-level. The sixth transis-
tor M16 and the seventh transistor M17 are turned off by the
first clock signal SCLK1. As the voltage of the second clock
signal SCLK2 is decreased to the logic low-level from the
logic high-level at the time t14, the voltage of the second node
Q[1] becomes lower than the logic low-level by a bootstrap
through the first capacitor C11. Accordingly, the second tran-
sistor M12 and the fourth transistor M14 are completely
turned on. In addition, the logic low-level second clock signal
SCLK2 is output as the scan signal S[1] through the first
output terminal OUT. The logic low-level second clock signal
SCLK2 is output as an input signal of the second scan driving
block 210_1 through the second output terminal NEXT.
Meanwhile, the eighth transistor M18 is turned on by the
voltage of the second node Q[1] and the logic high-level first
clock signal SCLK1 is transmitted to the first node QB[1].
The first transistor M11 and the third transistor M13 are
turned off by the voltage of the first node QB[1].

[0101] During a period t15 to t16, the first clock signal
SCLK1 is applied as the logic low-level and the second clock
signal SCLK2 is applied as the logic high-level. The sixth
transistor M16 and the seventh transistor M17 are turned on
by the first clock signal SCLK1. The logic low-level first
clock signal SCLK1 is transmitted to the first node QB[1]
through the turn-on seventh transistor M17. In addition, the
logic high-level scan start signal SSP is transmitted to the
second node Q[1] through the sixth transistor M16. The sec-
ond transistor M12 and the fourth transistor M14 are turned
off by the voltage of the second node Q[1]. The first transistor
M11, the third transistor M13, and the ninth transistor M19
are turned on by the voltage of the first node QB[1]. The logic
high-level output control signal SGCK is output as the scan
signal S[1] through the first output terminal OUT. In addition,
the logic high-level output control signal SGCK is output as
an input signal of the second scan driving block 210_2
through the second output terminal NEXT. In this case, the
second capacitor C12 is charged by a voltage corresponding
to a voltage difference between the logic low-level voltage of
the first node QB[1] and the logic high-level voltage of the
output control signal input terminal GCK.

[0102] During a period t16 to t17, the first clock signal
SCLK1 is applied as the logic high-level and the second clock
signal SCLK2 is applied as the logic low-level. The sixth
transistor M16 and the seventh transistor M17 are turned off
by the first clock signal SCLK1. The voltage of the first node
QBJ[1] is maintained with the logic low-level by the voltage
charged in the second capacitor C12. The first transistor M11,
the third transistor M13, and the ninth transistor M19 main-
tain the turn-on state by the voltage of the first node QBJ[1].
The high-level scan signal S[1] is continuously output
through the first output terminal OUT, and the logic high-
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level input signal is continuously output through the second
output terminal NEXT. In addition, the tenth transistor M20 is
turned on by the second clock signal SCLLK2. The logic high-
level voltage of the output control signal input terminal GCK
is transmitted to the second node Q[1] through the ninth
transistor M19 and the tenth transistor M20. Accordingly, the
scan signal S[1] output to the first output terminal OUT and
the input signal output to the second output terminal NEXT
can be prevented from being fluctuated by the clock signal
input to the second clock signal input terminal CLK2 while
the scan driving block 210_1 outputs the logic high-level scan
signal S[1].

[0103] The second scan driving block 210_2 is delayed by
a first period from the first scan driving block 210_1 and then
receives signals through the input signal input terminal IN,
the first clock signal input terminal CLK1, and the second
clock signal input terminal CL.LK2, and accordingly the sec-
ond scan driving block 210_2 outputs the second signal S[2]
after being delayed by the first period from the scan signal
S[1] of the gate-on voltage of the first scan driving block
210_1. The first period corresponds to the duty (or duty cycle)
of the clock signals SCLK1 and SCLK2.

[0104] With such a method, the plurality of scan driving
blocks 210_1,210_2,210_3, 210_4, etc., sequentially output
the logic low-level scan signals S[1], S[2], S[3], S[4], etc.
[0105] As described above, the plurality of scan driving
blocks 210_1, 210_2, 210_3, 210_4, etc., output the scan
signals S[1], S[2], S[3], S[4], etc., through the first output
terminal OUT, and output input signals input to the respective
next scan driving blocks through the second output terminal
NEXT. Although a voltage level of a first output terminal
OUT of a scan driving block coupled to one of the plurality of
scan lines S1 to Sn is changed due to static electricity, short-
circuit between wires, or coupling, the input signal output
through the second output terminal NEXT can be normally
transmitted to the next scan driving block. Therefore,
although an error occurs in a scan signal of one of the plurality
of scan driving blocks 210_1, 210_2, 210_3, 210_4, etc., a
scan signal of the next scan driving block can be normally
output. That is, erroneous operation of the scan driver due to
erroneous operation in the display area, such as static elec-
tricity, short-circuit between wires, or coupling, can be
reduced or minimized.

[0106] FIG. 61isablockdiagram of a configuration ofa scan
driver according to another exemplary embodiment of the
present invention.

[0107] Referring to FIG. 6, the scan driver includes a plu-
rality of sequentially arranged scan driving blocks 220_1,
220_2, 220_3, 220_4, etc. The scan driving blocks 220_1,
220_2,220_3,220_4, etc., receive input signals and generate
scan signals S[1], S[2], S[3], S[4], etc., respectively transmit-
ted to a plurality of scan lines S1 to Sn.

[0108] Each of the plurality of scan driving blocks 220_1,
220_2, 220_3, 220_4, etc., includes a first clock signal input
terminal CLK1, a second clock signal input terminal CLK2, a
third clock signal input terminal CLK3, an output control
signal input terminal GCK, an input signal input terminal IN,
a first output terminal OUT, and a second output terminal
NEXT.

[0109] The first clock signal input terminal CLK1, the sec-
ond clock signal input terminal CLK2, and the third clock
signal input terminal CLK3 of each of the plurality of scan
driving blocks 220_1, 220_2, 220_3, 220_4, etc., receive
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SCLK2, a third clock signal SCLK3, and a fourth clock signal
SCLK4. The first clock signal SCLK1, the second clock
signal SCLK2, and the third clock signal SCLK3 are input to
the first scan driving block 220_1. The second clock signal
SCLK2, the third clock signal SCLLK3, and the fourth clock
signal SCLK4 are input to the second scan driving block
220_2. The third clock signal SCIL.K3, the fourth clock signal
SCLK4, and the first clock signal SCLK1 are input to the third
scan driving block 220_3. The fourth clock signal SCLK4,
the first clock signal SCLK1, and the second clock signal
SCLK2 are input to the fourth scan driving block 220_4. With
such a method, three of the four clock signals SCLK1 to
SCLK4 are rotationally input to the plurality of sequentially
arranged scan driving blocks 220_1, 220_2, 220_3, 220_4,
etc.

[0110] The output control signals SGCK are input to the
output control signal input terminals GCL of the plurality of
scan driving blocks 220_1, 220_2, 220_3,220_4, etc.
[0111] The first output terminal OUT of each of the plural-
ity of scan driving blocks 220_1, 220_2, 220_3, 220_4, etc.,
is coupled to a respective one of scan lines of the plurality of
scan driving blocks 220_1, 220_2, 220_3, 220_4, etc. The
scan driving blocks 220_1, 220_2,220_3, 220_4, etc., output
scan signals S[1], S[2], S[3], S[4], etc., generated according
to signals input to the first clock signal input terminal CLK1,
the second clock signal input terminal CLK2, the output
control signal input terminal GCK, and the input signal input
terminal IN, to the first output terminals OUT.

[0112] The second output terminals NEXT of the plurality
of scan driving blocks 220_1, 220_2, 220_3,220_4, etc., are
coupled to input signal input terminals IN of the next scan
driving blocks of the plurality of scan driving blocks 220_1,
220_2, 220_3, 220_4, etc. The scan driving blocks 220_1,
220_2,220_3, 220_4, etc., output input signals input to the
input signal input terminals IN of the next scan driving blocks
to the second output terminals NEXT when the scan signals
are output to the first output terminals OUT. The scan signal
output to the first output terminal OUT and the input signal
output to the second output terminal NEXT have substantially
the same waveform.

[0113] That is, input signals output through the second
output terminals NEXT of the previous scan driving blocks
are input to the input signal input terminals IN of respective
ones of the plurality of scan driving blocks 220_1, 220_2,
220_3,220_4, etc. Inthis case, a scan start signal SSP is input
to the input signal input terminal IN of the first scan driving
block 220_1.

[0114] FIG. 7 is a circuit diagram of the scan driving block
included in the scan driver of FIG. 6 according to another
exemplary embodiment of the present invention.

[0115] Referring to FIG. 7, the scan driving block includes
a plurality of transistors M21, M22, M23, M24, M25, M26,
M27, M28, M29, and M30, and a plurality of capacitors C21
and C22.

[0116] The first transistor M21 includes a gate electrode
coupled to a first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to the first output terminal OUT.

[0117] The second transistor M22 includes a gate electrode
coupled to a second node Q, a first electrode coupled to the
third clock signal input terminal CL.LK3, and a second elec-
trode coupled to the first output terminal OUT.

[0118] The third transistor M23 includes a gate electrode
coupled to the first node QB, a first electrode coupled to
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output control signal input terminal GCK, and a second elec-
trode coupled to the second output terminal NEXT.

[0119] The fourth transistor M24 includes a gate electrode
coupled to the second node Q, a first electrode coupled to the
third clock signal input terminal CLLK3, and a second elec-
trode coupled to the second output terminal NEXT.

[0120] The fifth transistor M25 includes a gate electrode
coupled to the output control signal input terminal GCK, a
first electrode coupled to a first power source voltage VGH,
and a second electrode coupled to the second node Q.
[0121] The sixth transistor M26 includes a gate electrode
coupled to the second clock signal input terminal CLK2, a
first electrode coupled to the input signal input terminal IN,
and a second electrode coupled to the second node Q.
[0122] The seventhtransistor M27 includes a gate electrode
coupled to the first clock signal input terminal CLK1, a first
electrode coupled to the first clock signal input terminal
CLK1, and a second electrode coupled to the first node QB.
[0123] The eighth transistor M28 includes a gate electrode
coupled to the second node Q, a first electrode coupled to the
first clock signal input terminal CLK1, and a second electrode
coupled to the first node QB.

[0124] The ninth transistor M29 includes a gate electrode
coupled to the first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to a first electrode of the tenth transistor M30.
[0125] The tenth transistor M30 includes a gate electrode
coupled to the third clock signal input terminal CLK3, a first
electrode coupled to the second electrode of the ninth tran-
sistor M29, and a second electrode coupled to the second
node Q.

[0126] The first capacitor C21 includes a first electrode
coupled to the second node Q, and a second electrode coupled
to the first output terminal OUT. The second capacitor C22
includes a first electrode coupled to the output control signal
input terminal GCK, and a second electrode coupled to the
first node QB.

[0127] The plurality of transistors M21, M22, M23, M24,
M25, M26, M27, M28, M29, and M30 are p-channel field
effect transistors, but the present invention is not limited
thereto. A gate-on voltage that turns on the plurality of tran-
sistors M21, M22, M23, M24, M25, M26, M27, M28, M29,
and M30 is a logic low-level voltage, and a gate-off voltage
that turns off the transistors is a logic high-level voltage. Here,
the plurality of transistors M21, M22, M23, M24, M25, M26,
M27, M28, M29, and M30 are described as p-channel field
effect transistors, but the plurality of transistors M21, M22,
M23, M24, M25, M26, M27, M28, M29, and M30 may be
n-channel field effect transistors or any other suitable transis-
tors known to those skilled in the art. A gate-on voltage that
turns on the n-channel field effect transistors is a logic high-
level voltage and a gate-off voltage that turns off the n-chan-
nel field effect transistors is a logic low-level voltage.
[0128] FIG. 8 is a timing diagram for illustrating a driving
method of the scan driver of FIG. 6.

[0129] Referring to FIG. 6 to FIG. 8, voltage levels of the
first and second nodes QB[1] and Q[1] (e.g., corresponding to
the first and second nodes QB and Q shown in FIG. 7) of the
first scan driving block 220_1 and operation of the first scan
driving block 220_1 will be described first for better under-
standing and ease of description.

[0130] A periodt11 to t12 indicates one of the reset step (a)
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the scan signals of the gate-on voltage are concurrently (e.g.,
simultaneously) output to plurality of scan lines S1-Sn.
[0131] During the period t11 to t12, the output control
signal SGCK is applied with a logic low-level voltage, and the
scan start signal SSP, the first clock signal SCLK1, the second
clock signal SCLK2, the third clock signal SCLLK3, and the
fourth clock signal SLCK4 are applied with a logic high-level
voltage. The sixth transistor M26, the seventh transistor M27,
and the tenth transistor M30 are turned off by the logic high-
level signal. The fifth transistor M25 is turned on by the
output control signal SGCK. The first power source voltage
VGH is transmitted to the second node Q[1] through the
turn-on fifth transistor M25. The first power source voltage
VGH is alogic high level voltage. The second transistor M22,
the fourth transistor M24, and the eighth transistor M28 are
turned off by the logic high-level voltage of the second node
QI1l.

[0132] During the period 121 to t22, the first node QBJ[1]
where the gate electrode of the first transistor M21 and the
gate electrode of third transistor M23 are coupled is in a
floated state. During a period other than the period t21 to 122,
a voltage of the first node QB[1] is maintained with the logic
low-level, excluding a period during which the scan signal of
the gate-on voltage is output to the first output terminal OUT.
Thus, the first node QB[1] in the floated state has a voltage of
the logic low level or a voltage close to the logic low level.
When the output control signal SGCK is lower to the logic
low level from the logic high level at the time t21, the voltage
of'the first node QB[ 1] in the floated state becomes lower than
the logic low-level voltage by coupling of the second capaci-
tor C22. Accordingly, the first transistor M21 and the third
transistor M23 are in the turn-on state. In addition, the logic
low-level output control signal SGCK is output as a scan
signal through the first output terminal OUT, and the logic
low-level output control signal SGCK is output as an input of
the next scan driving block through the second output termi-
nal NEXT.

[0133] During the period t21 to 122, the signals input to the
plurality of scan driving blocks 220_1, 220_2, 220_3, 2204,
etc., are equivalent to each other, and therefore the plurality of
scan driving blocks 220_1,220_2,220_3, 2204, etc., concur-
rently (e.g., simultaneously) output logic low-level scan sig-
nals S[1], S[2], S[3], S[4], etc.

[0134] A period after t23 is a period of the scan step (c)
during which the scan signals of the gate-on voltage are
sequentially output to the plurality of scan lines S1-Sn. Dur-
ing the period after 123, the output control signal SGCK is
applied as a logic high-level voltage. The scan start signal SSP
is applied with logic low-level during the period t24 to t26 and
applied with logic high-level during other periods.

[0135] The first clock signal SCLK1 is applied with the
logic low-level during a period t23 to t25 and applied with the
logic high-level during a period 125 to t27, and thus the
voltage of the first clock signal SCLK1 is iteratively changed
to the logic low-level and the logic high-level. The second
clock signal SCLK2 is a first clock signal SCLK1 shifted by
V4 duty (or %4 duty cycle) of the first clock signal SCLK1. The
third clock signal SCLK3 is a second clock signal SCLK2
shifted by %4 duty of the second clock signal SCLK2. The
fourth clock signal SCLLK4 is a third clock signal SCLK2
shifted by %4 duty of the third clock signal SCLK3.

[0136] That is, in the period after t23, the clock signals
shifted by %2 duty of the clock signals input to the first clock
signal input terminals CLK1 of the plurality of scan driving
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blocks 220_1, 220_2, 220_3, 220_4, etc., are input to the
second clock signal input terminals CLK2, and the clock
signals shifted by V2 duty of the clock signals input to the
second clock signal input terminal CLK?2 are input to the third
clock signal input terminal CLK3.

[0137] During a period 124 to t25, the logic low-level scan
start signal SSP is applied to the input signal input terminal IN
of'the first scan driving block 220_1, the logic low-level first
clock signal SCLK1 is applied to the first clock signal input
terminal CLK1, and the logic high-level third clock signal
SCLK3 is applied to the third clock signal input terminal
CLK3. The sixth transistor M26 and the seventh transistor
M27 are turned on by the second clock signal SCL.K2 and the
first clock signal SCLK1, respectively. The logic low-level
first clock signal SCLK1 is transmitted to the first node
QBJ[1], and the logic low-level scan start signal SSP is trans-
mitted to the second node Q[1]. The first transistor M21 and
the third transistor M23 are turned on by the logic low-level
voltage of the first node QB[1], and the second transistor M22
and the fourth transistor M24 are turned on by the logic
low-level voltage of the second node Q[1]. Since the voltage
of the output control signal SGCK and the voltage of the
second clock signal SCLK2 are logic high-level voltages, a
logic high-level scan signal S[1] is output to the first output
terminal OUT. In this case, the first capacitor C21 is charged
by a voltage that corresponds to a voltage difference between
the logic low-level voltage of the second node Q[1] and the
logic high-level voltage of the first output terminal OUT. In
addition, alogic high-level input signal is output to the second
output terminal NEXT. The input signal output to the second
output terminal NEXT and the scan signal S[1] output to the
first output terminal OUT have substantially the same wave-
form, and therefore the waveform of the input signal will not
be illustrated.

[0138] During a period t25 to 126, the scan start signal SSP,
the second clock signal SCLK2, and the third clock signal
SCLK3 are applied with the logic low-level and the first clock
signal SCLK1 is applied with the logic high-level. As the
voltage of the third clock signal SCL.K3 is decreased from the
logic high-level to the logic low-level at the time 125, the
voltage of the second node Q[ 1] becomes lower than the logic
low-level by a bootstrap through the first capacitor C21.
Accordingly, the second transistor M22 and the fourth tran-
sistor M24 are completely turned on. In addition, the logic
low-level third clock signal SCLK3 is output as the scan
signal S[1] through the first output terminal OUT. The logic
low-level third clock signal SCLK3 is output as an input
signal of the second scan driving block 220_2 through the
second output terminal NEXT. Meanwhile, the eighth tran-
sistor M28 is turned on by the voltage of the second node
Q[1], and the logic high-level first clock signal SCLK1 is
transmitted to the first node QB[1]. The first transistor M21
and the third transistor M23 are turned off by the voltage of
the first node QB[1].

[0139] During a period 126 to t27, the third clock signal
SCLK3 is applied with logic low-level, and the scan start
signal SSP, the first clock signal SCLLK1, and the second clock
signal SCLK2, are applied with logic high-level. The sixth
transistor M26 is turned off by the second clock signal
SCLK2, and the voltage of the second node Q[1] is main-
tained with a voltage lower than the logic low-level. Accord-
ingly, the second transistor M22 and the fourth transistor M24
maintain the turn-on state, the logic low-level third clock
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through the first output terminal OUT, and the third clock
signal SCLK3 is continuously output as an input signal of the
second scan driving block 220_2 through the second output
terminal NEXT. In addition, the voltage of the first node
QBJ[1] is maintained with logic high-level and the first tran-
sistor M21 and the third transistor M23 maintain the turn-off
state.

[0140] During a period 127 to t28, the first clock signal
SCLK1 is applied with logic low-level and the scan start
signal SSP, the second clock signal SCLK2, and the third
clock signal SCLK3 are applied with logic high-level. The
seventh transistor M27 is turned on by the first clock signal
SCLK1, and the logic low-level first clock signal SCLK1 is
transmitted to the first node QB[1]. The voltage of the first
node QB[1] becomes logic low-level, and the first transistor
M21 and the third transistor M23 are turned on. In addition,
the logic high-level output control signal SGCK is output as
the scan signal S[1] through the first output terminal OUT,
and the logic high-level output control signal SGCK is output
as the input signal of the second scan driving block 220_2
through the second output terminal NEXT. As the voltage of
the third clock signal SCLK3 is increased to the logic high-
level from the logic low-level at the time 127, the voltage of
the second node Q[1] is increased to the logic low-level from
the voltage lower than the logic low-level by gate-drain cou-
pling of the second transistor M22.

[0141] During a period 128 to t29, the first clock signal
SCLK1 and the second clock signal SCLK2 are applied with
logic low-level and the scan start signal SSP and the third
clock signal SCLK3 are applied with logic high-level. The
sixth transistor M26 and the seventh transistor M27 are turned
on by the logic low-level signal. The logic low-level first
clock signal SCLK1 is transmitted to the first node QB[1],
and the logic high-level scan start signal SSP is transmitted to
the second node Q[1]. The voltage of the first node QB[1] is
maintained with the logic low-level, the logic high-level out-
put control signal SGCK is output as the scan signal S[1]
through the first output terminal OUT, and the logic high-
level output control signal SGCK is output as the input signal
of the second scan driving block 220_2 through the second
output terminal NEXT. The voltage of the second node Q[1]
becomes logic high-level.

[0142] The second scan driving block 220_2 is delayed by
a first period from the first scan driving block 220_1 and then
receives signals through the input signal input terminal IN,
the first clock signal input terminal CLK1, the second clock
signal input terminal CLLK2, and the third clock signal input
terminal CLK3. Therefore, the second scan driving block
220_2 outputs a scan signal S[2], which is delayed by the first
period from the gate-on voltage of the scan signal S[1]. The
first period corresponds to Y2 duty of the clock signals
SCLK1, SCLK2, SCLK3, and SCLK4.

[0143] With such a method, the plurality of scan driving
blocks 220_1, 220_2,220_3,220_4, etc., sequentially output
the logic low-level scan signals S[1], S[2], S[3], S[4], etc.
[0144] Although a voltage level of a first output terminal
OUT of a scan driving block coupled to one of the plurality of
scan lines S1 to Sn is changed due to static electricity, short-
circuit between wires, or coupling, the input signal output
through the second output terminal NEXT can be normally
transmitted to the next scan driving block. Therefore,
although an error occurs in a scan signal of one of the plurality
of scan driving blocks 220_1, 220_2, 220_3, 220_4, etc., a
scan signal of the next scan driving block can be normally
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output. That is, erroneous operation of the scan driver due to
erroneous operation in the display area, such as static elec-
tricity, short-circuit between wires, or coupling, can be
reduced or minimized.

[0145] FIG. 9 is a circuit diagram of a scan driving block
included in the scan driver of FIG. 6 according to another
exemplary embodiment of the present invention.

[0146] Referringto FIG. 9, the scan driving block includes
a plurality of transistors M31, M32, M33, M34, M35, M36,
M37, M38, M39, M40, and M41 and a plurality of capacitors
C31 and C32.

[0147] The first transistor M31 includes a gate electrode
coupled to a first node QB, a first electrode coupled to an
output control signal input terminal GCK, and a second elec-
trode coupled to a first output terminal OUT.

[0148] The second transistor M32 includes a gate electrode
coupled to the second node Q, a first electrode coupled to a
third clock signal input terminal CLLK3, and a second elec-
trode coupled to the first output terminal OUT.

[0149] The third transistor M33 includes a gate electrode
coupled to the first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to a second output terminal NEXT.

[0150] The fourth transistor M34 includes a gate electrode
coupled to the second node Q, a first electrode coupled to the
third clock signal input terminal CLLK3, and a second elec-
trode coupled to the second output terminal NEXT.

[0151] The fifth transistor M35 includes a gate electrode
coupled to the output control signal input terminal GCK, a
first electrode coupled to a first power source voltage VGH,
and a second electrode coupled to the second node Q.
[0152] The sixth transistor M36 includes a gate electrode
coupled to the second clock signal input terminal CLK2, a
first electrode coupled to an input signal input terminal IN,
and a second electrode coupled to the second node Q.
[0153] The seventhtransistor M37 includes a gate electrode
coupled to the first clock signal input terminal CLK1, a first
electrode coupled to the first clock signal input terminal
CLK1, and a second electrode coupled to the first node QB.
[0154] The eighth transistor M38 includes a gate electrode
coupled to the input signal input terminal IN, a first electrode
coupled to the first clock signal input terminal CLK1, and a
second electrode coupled to a first electrode of the ninth
transistor M39.

[0155] The ninth transistor M39 includes a gate electrode
coupled to the second clock signal input terminal CLK2, a
first electrode coupled to the second electrode of the eighth
transistor M38, and a second electrode coupled to the first
node QB.

[0156] The tenth transistor M40 includes a gate electrode
coupled to the first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to a first electrode of the eleventh transistor
M41.

[0157] The eleventh transistor M41 includes a gate elec-
trode coupled to the third clock signal input terminal CLK3,
the first electrode coupled to the second electrode of the tenth
transistor M40, and a second electrode coupled to the second
node Q.

[0158] The first capacitor C31 includes a first electrode
coupled to the second node Q and a second electrode coupled
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includes a first electrode coupled to the output control signal
input terminal GCK and a second electrode coupled to the
first node QB.

[0159] The scan driving block of FIG. 9 is different from
the scan driving block of FIG. 7 in a connection structure
between the eighth transistor M38 and the ninth transistor
M39. In the scan driving block of FIG. 7, the eighth transistor
M28 transmits a clock signal input to a first clock signal input
terminal CLK1 to the first node QB according to a clock
signal input to the second clock signal input terminal CLLK2
and an input signal input to the input signal input terminal IN.
Similarly, in the scan driving block of FIG. 9, the eighth
transistor M38 and the ninth transistor M39 transmit the clock
signal input to the first clock signal input terminal CLK1 to
the first node QB according to the clock signal input to the
second clock signal input terminal CL.LK2 and the input signal
input to the input signal input terminal IN. That is, operation
of'the scan driving block of FIG. 9 and operation of the scan
driving block of FIG. 7 are equivalent (or substantially simi-
lar) to each other. Thus, the operation of the scan driving
block of FIG. 9 will not be described in detail.

[0160] FIG. 10 is a circuit diagram of a scan driving block
included in the scan driver of FIG. 6 according to another
exemplary embodiment of the present invention.

[0161] Referringto FIG. 10, the scan driving block includes
a plurality of transistors M51, M52, M53, M54, M55, M56,
M57, M58, M59, and M60 and a plurality of capacitors C51
and C52.

[0162] The first transistor M51 includes a gate electrode
coupled to a first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to the first output terminal OUT.

[0163] The second transistor M52 includes a gate electrode
coupled to a second node Q, a first electrode coupled to the
third clock signal input terminal CL.LK3, and a second elec-
trode coupled to the first output terminal OUT.

[0164] The third transistor M53 includes a gate electrode
coupled to the first node QB, a first electrode coupled to the
output control signal input terminal GCK, and a second elec-
trode coupled to the second output terminal NEXT.

[0165] The fourth transistor M54 includes a gate electrode
coupled to the second node Q, a first electrode coupled to the
third clock signal input terminal CL.LK3, and a second elec-
trode coupled to the second output terminal NEXT.

[0166] The fifth transistor M55 includes a gate electrode
coupled to the output control signal input terminal GCK, a
first electrode coupled to a first power source voltage VGH,
and a second electrode coupled to the second node Q.
[0167] The sixth transistor M56 includes a gate electrode
coupled to the second clock signal input terminal CLK2, a
first electrode coupled to the input signal input terminal IN,
and a second electrode coupled to the second node Q.
[0168] The seventh transistor M57 includes a gate electrode
coupled to the first clock signal input terminal CLK1, a first
electrode coupled to a second power source voltage VGL, and
a second electrode coupled to the first node QB. The second
power source voltage VGL has a logic low-level voltage.
[0169] The eighth transistor M58 includes a gate electrode
coupled to the second node Q, a first electrode coupled to the
first clock signal input terminal CLK1, and a second electrode
coupled to the first node QB.

[0170] The ninth transistor M59 includes a gate electrode
coupled to the first node QB, a first electrode coupled to the
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output control signal input terminal GCK, and a second elec-
trode coupled to a first electrode of the tenth transistor M60.
[0171] The tenth transistor M60 includes a gate electrode
coupled to the third clock signal input terminal CLK3, the
first electrode coupled to the second electrode of the ninth
transistor M59, and a second electrode coupled to the second
node Q.

[0172] The first capacitor C51 includes a first electrode
coupled to the second node Q and a second electrode coupled
to the first output terminal OUT. The second capacitor C52
includes a first electrode coupled to the output control signal
input terminal GCK and a second electrode coupled to the
first node QB.

[0173] The scan driving block of FIG. 10 is different from
the scan driving block of FIG. 7 in that the seventh transistor
M57 is coupled to the second power source voltage VGL.
However, similar to the seventh transistor M27, the seventh
transistor M57 also transmits a logic low-level voltage to the
first node QB according to the clock signal input to the first
clock signal input terminal CLK1. That is, operation of the
scan driving block of FIG. 10 and operation of the scan
driving block of FIG. 7 are equivalent (or substantially simi-
lar) to each other. Thus, the operation of the scan driving
block of FIG. 10 will not be described in detail.

[0174] While the present invention has been described in
connection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the inven-
tion is not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims and their equivalents. Therefore, it
will be understood that those skilled in the art may perform
various modifications and equivalent embodiments from the
description. Accordingly, the technical scope of the present
invention will be determined based on technical spirits of the
claims and their equivalents.

DESCRIPTION OF SOME OF THE SYMBOLS

[0175] 100: signal controller
[0176] 200: scan driver

[0177] 210: scan driving block
[0178] 300: data driver

[0179] 500: display unit

What is claimed is:

1. A scan driver comprising a plurality of sequentially
arranged scan driving blocks, each of the scan driving blocks
comprising:

a first transistor having a gate electrode coupled to a first
node and configured to receive a clock signal input to a
first clock signal input terminal, a first electrode config-
ured to receive an output control signal, and a second
electrode coupled to a first output terminal;

a second transistor having a gate electrode coupled to a
second node configured to receive an input signal trans-
mitted according to a clock signal input to a second clock
signal input terminal, a first electrode coupled to a third
clock signal input terminal, and a second electrode
coupled to the first output terminal;

a third transistor having a gate electrode coupled to the first
node, a first electrode configured to receive the output
control signal, and a second electrode coupled to a sec-
ond output terminal; and

a fourth transistor having a gate electrode coupled to the

second node, a first eleﬁ}ﬁagﬁvaﬂegi géﬁh@cloﬂj 04
Case No. IPR2023-01221
Page 21 of 23



US 2013/0285888 Al

signal input terminal, and a second electrode coupled to
the second output terminal, wherein the first output ter-
minal is coupled to a scan line, and the second output
terminal is coupled to an input signal input terminal of a
next scan driving block of the scan driving blocks.

2. The scan driver of claim 1, wherein, when a scan signal
is output to the first output terminal, an input signal input to
the input signal input terminal of the next scan driving block
is output to the second output terminal.

3. The scan driver of claim 2, wherein the scan signal
output to the first output terminal and the input signal output
to the second output terminal have substantially the same
waveform.

4. The scan driver of claim 1, wherein each of the scan
driving blocks further comprises a first capacitor having a first
electrode coupled to the second node and a second electrode
coupled to the first output terminal.

5. The scan driver of claim 4, wherein each of the scan
driving blocks further comprises a second capacitor having a
first electrode configured to receive the output control signal
and a second electrode coupled to the first node.

6. The scan driver of claim 5, wherein each of the scan
driving blocks further comprises a fifth transistor having a
gate electrode configured to receive the output control signal,
a first electrode coupled to a first power source, and a second
electrode coupled to the second node.

7. The scan driver of claim 6, wherein each of the scan
driving blocks further comprises a sixth transistor having a
gate electrode coupled to the second clock signal input ter-
minal, a first electrode configured to receive the input signal,
and a second electrode coupled to the second node.

8. The scan driver of claim 7, wherein each of the scan
driving blocks further comprises a seventh transistor having a
gate electrode coupled to the first clock signal input terminal,
a first electrode coupled to the first clock signal input termi-
nal, and a second electrode coupled to the first node.

9. The scan driver of claim 8, wherein each of the scan
driving blocks further comprises an eighth transistor having a
gate electrode coupled to the second node, a first electrode
coupled to the first clock signal input terminal, and a second
electrode coupled to the first node.

10. The scan driver of claim 9, wherein each of the scan
driving blocks further comprises:

aninth transistor having a gate electrode coupled to the first

node and a first electrode configured to receive the out-
put control signal; and

a tenth transistor having a gate electrode coupled to the

third clock signal input terminal, a first electrode
coupled to the second electrode of the ninth transistor,
and a second electrode coupled to the second node.

11. The scan driver of claim 8, wherein each of the scan
driving blocks further comprises:

an eighth transistor having a gate electrode configured to

receive the input signal, and a first electrode coupled to
the first clock signal input terminal; and

a ninth transistor having a gate electrode coupled to the

second clock signal input terminal, a first electrode
coupled to the second electrode of the eighth transistor,
and a second electrode coupled to the first node.

12. The scan driver of claim 11, wherein each of the scan
driving blocks further comprises:

atenth transistor having a gate electrode coupled to the first

node and a first electrode configured to receive the out-
put control signal; and
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an eleventh transistor having a first electrode coupled to the
third clock signal input terminal, a first electrode
coupled to the second electrode of the tenth transistor,
and a second electrode coupled to the second node.

13. The scan driver of claim 7, wherein each of the scan
driving blocks further comprises a seventh transistor having a
gate electrode coupled to the first clock signal input terminal,
a first electrode coupled to a second power source, and a
second electrode coupled to the first node.

14. The scan driver of claim 13, wherein each of the scan
driving blocks further comprises an eighth transistor having a
gate electrode coupled to the second node, a first electrode
coupled to the first clock signal input terminal, and a second
electrode coupled to the first node.

15. The scan driver of claim 14, wherein each of the scan
driving blocks further comprises:

aninth transistor having a gate electrode coupled to the first

node and a first electrode configured to receive the out-
put control signal; and

a tenth transistor having a gate electrode coupled to the

third clock signal input terminal, a first electrode
coupled to the second electrode of the ninth transistor,
and a second electrode coupled to the second node.

16. The scan driver of claim 1, wherein a first clock signal
is input to the first clock signal input terminals and the second
clock signal input terminals of a plurality of first scan driving
blocks of'the scan driving blocks, and a second clock signal is
input to the third clock signal input terminals of the first scan
driving blocks, and

the second clock signal is input to the first clock signal

input terminals and the second clock signal input termi-
nals of a plurality of second scan driving blocks of the
scan driving blocks, and the first clock signal is input to
the third clock signal input terminals of the second scan
driving blocks.

17. The scan driver of claim 16, wherein the second clock
signal is shifted from the first clock signal by a duty ofthe first
clock signal.

18. The scan driver of claim 17, wherein a scan signal of
previous second scan driving blocks of the second scan driv-
ing blocks are input to the input signal input terminals of the
first scan driving blocks, and scan signals of previous first
scan driving blocks of the first scan driving blocks are input to
the input signal input terminals of the second scan driving
blocks.

19. The scan driver of claim 1, wherein a first clock signal
is input to the first clock signal input terminal of a first scan
driving block ofthe scan driving blocks, a second clock signal
is input to a second clock signal input terminal of the first scan
driving block, and a third clock signal is input to the third
clock signal input terminal of the first scan driving block, and

the second clock signal is a signal shifted from the first

clock signal by V2 duty of the first clock signal and the
third clock signal is a signal shifted from the second
clock signal by %4 duty of the second clock signal.

20. The scan driver of claim 19, wherein the second clock
signal is input to the first clock signal input terminal of a
second scan driving block of the scan driving blocks, the third
clock signal is input to the second clock signal input terminal
of'the second scan driving block, and a fourth clock signal that
is a signal shifted from the third clock signal by %2 duty of the
third clock signal, is input to the third clock signal input
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21. The scan driver of claim 20, wherein the third clock
signal is input to the first clock signal input terminal of a third
scan driving block of the scan driving blocks, the fourth clock
signal is input to the second clock signal input terminal of the
third scan driving block, and the first clock signal is input to
the third clock signal input terminal of the third scan driving
block.

22. The scan driver of claim 21, wherein the fourth clock
signal is input to a first clock signal input terminal of a fourth
scan driving block of the scan driving blocks, the first clock
signal is input to the second clock signal input terminal of the
fourth scan driving block, and the second clock signal is input
to the third clock signal input terminal of the fourth scan
driving block.

23. A method for driving a scan driver including a plurality
of'scan driving blocks, each comprising a first transistor hav-
ing a gate electrode coupled to a first node and transmitting an
output control signal to a first output terminal, a second tran-
sistor having a gate electrode coupled to a second node and
transmitting a first clock signal to the first output terminal, a
third transistor having a gate electrode coupled to the first
node and transmitting the output control signal to a second
output terminal, a fourth transistor having a gate electrode
coupled to the second node and transmitting the first clock
signal to the second output terminal, and a capacitor coupled
to the second node and the first output terminal, the method
comprising:

changing the first clock signal to a gate-on voltage;

turning on the second transistor and the fourth transistor by

a bootstrap through the capacitor;

outputting the first clock signal of the gate-on voltage as a

scan signal to the first output terminal; and

outputting the first clock signal of the gate-on voltage as an

input signal of the next scan driving block to the second
output terminal.
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24. The method for driving the scan driver of claim 23,
further comprising:
applying an input signal of a gate-on voltage output
through the second output terminal of a previous scan
driving block of the scan driving blocks, to the second
node before the first clock signal is changed to the gate-
on voltage;

turning on the second transistor by the gate-on voltage of
the second node and outputting the first clock signal ofa
gate-off voltage as the scan signal to the first output
terminal; and

charging the capacitor with the gate-on voltage of the sec-
ond node and the gate-off voltage of the output terminal.

25. The method for driving the scan driver of claim 23,
comprising:
changing a voltage of the first node according to the output
control signal of the gate-on voltage, concurrently
applied to the scan driving blocks;

turning on the first transistor from the changing of the
voltage of the first node and outputting the outputting
control signal of the gate-on voltage as the scan signal to
the first output terminal; and

turning on the third transistor by the changing of the volt-
age of the first node and outputting the output control
signal of the gate-on voltage as an input signal of a next
scan driving block of the scan driving blocks, to the
second output terminal.

26. The method for driving the scan driver of claim 25,
further comprising transmitting a gate-oft voltage to the sec-
ond node according to the output control signal of the gate-on
voltage.
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