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(7) ABSTRACT

An electroluminescence display device and a gate driver are
provided. An electroluminescence display device includes:
an emission line (EL), subpixels connected to the EL, and an
emission driver supplying an emission signal to the EL, the
emission driver including a plurality of stages, a k™ stage
including; a first output (O1) node connected to the EL, a
second output (O2) node, a Q node, a pull-down circuit and
a pull-up circuit respectively controlled by the Q and O2
nodes and providing a voltage to the Ol node, a first
controller receiving an O1 node voltage of a (k-1)" stage or
a first start signal, a second controller receiving an O2 node
voltage of the (k-1)* stage or a second start signal, a third
controller controlling the O2 node voltage, and a fourth
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GATE DRIVER AND
ELECTROLUMINESCENCE DISPLAY
DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit of and priority
to Korean Patent Application No. 10-2018-0089163, filed on
Jul. 31, 2018, the entirety of which is hereby incorporated by
reference.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a gate driver and
an electroluminescence display device using the same, and
more particularly, to a gate driver having an improved
driving capacity and an electroluminescence display device
using the same.

2. Discussion of the Related Art

[0003] With the advancement of information technology,
the market for a display device that is a connection medium
between a user and information has increased. Therefore,
use of various types of display devices, such as an elec-
troluminescence display device, a liquid crystal display
(LCD) device, an organic light-emitting display (OLED)
device, and a quantum dot light-emitting display (QLED)
device, has increased.

[0004] Among the display devices, the electrolumines-
cence display device has advantages in that a response speed
is fast, luminance efficiency is high, and a viewing angle is
wide. Generally, the electroluminescence display device
applies a data voltage to a gate electrode of a driving
transistor using a transistor that is turned on by a scan signal
and charges the data voltage supplied to the driving transis-
tor in a storage capacitor. The electroluminescence display
device allows a light-emitting diode to emit light by out-
putting the data voltage charged in the storage capacitor
using a light-emitting control signal. The light-emitting
diode may include an organic light-emitting diode and an
inorganic light-emitting diode.

[0005] A gate signal and a data signal are supplied to the
electroluminescence display device, and the gate signal
includes a scan signal and an emission signal. The electrolu-
minescence display device is driven using the emission
signal and one or more scan signals. Generally, a gate driver
that generates a scan signal may include a shift register for
sequentially outputting gate signals.

[0006] A display panel, which is a basic device for dis-
playing an image, may be categorized into a display area in
which a pixel array is arranged and an image is displayed,
and a non-display area in which an image is not displayed.
The gate driver is attached to the display panel in the form
of a chip-on-film (COF) or chip-on-glass (COG), or is
realized in the form of a gate-in-panel (GIP) formed by
combination of thin-film transistors in a bezel area, which is
a non-display area of the display panel. The GIP-type gate
driver includes stages corresponding to the number of gate
lines, wherein each stage outputs a gate pulse supplied to
gate lines to which the stages correspond one-to-one. The
gate line supplies the gate signal to the pixel array arranged
in the display area to allow the light-emitting diode to emit
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light. Therefore, a method for improving a driving capacity
and reliability of a gate driver to transfer an exact signal to
a pixel array has been studied.

[0007] As described above, the electroluminescence dis-
play device is driven using an emission signal and one or
more scan signals. To drive the electroluminescence display
device, a scan signal for scanning a data signal and an
emission signal for suspending luminescence of a light-
emitting diode are required.

[0008] An operation margin (e.g., operation range) is
reduced due to increase of load of a clock signal and an
emission signal according to high resolution of the display
panel, and a defect of an emission driving circuit may occur.
Also, the GIP-type gate driver increases a size of a bezel area
of the electroluminescence display device.

SUMMARY

[0009] Accordingly, the present disclosure is directed to a
gate driver and an electroluminescence display device using
the same that substantially obviate one or more of the issues
due to limitations and disadvantages of the related art.
[0010] An aspect of the present disclosure is to provide a
gate driver and a display device using the same, in which a
size of a bezel area of a display panel may be reduced.
[0011] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
inventive concepts provided herein. Other features and
aspects of the inventive concepts may be realized and
attained by the structure particularly pointed out in the
written description, or derivable therefrom, and the claims
hereof as well as the appended drawings.

[0012] To achieve these and other aspects of the inventive
concepts as embodied and broadly described, there is pro-
vided an electroluminescence display device, including: an
emission line, subpixels connected to the emission line, and
an emission driver configured to supply an emission signal
to the emission line, the emission driver including a plurality
of stages, a k™ stage, among the plurality of stages, includ-
ing: a first output node connected to the emission line, a
second output node, a Q node, a pull-down circuit and a
pull-up circuit respectively controlled by the Q node and the
second output node, the pull-down circuit and the pull-up
circuit being configured to provide a voltage to the first
output node, a first controller configured to receive a voltage
of a first output node of a (k-1)* stage, among the plurality
of stages, or a first start signal, a second controller config-
ured to receive a voltage of a second output node of the
(k-1)" stage, among the plurality of stages, or a second start
signal, a third controller configured to control the voltage of
the second output node, and a fourth controller configured to
be controlled by the second output node, wherein ‘k’ is a
natural number of 1 or more.

[0013] In another aspect, there is provided a gate driver,
including: a plurality of stages, a k™ stage, among the
plurality of stages, including: a first output node, a second
output node, a pull-down transistor and a pull-up transistor
configured to control the first output node, a controller
configured to control the second output node, the controller
including: a T3 transistor configured to be controlled by a Q
node, a T4 transistor configured to be controlled by a first
clock signal, a T5 transistor configured to be controlled by
a QB node, and a first capacitor including: a first electrode
connected to the QB node, and a second electrode connected
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to the second output node, and an output signal stabilizer
connected to the Q node and the second output node,
wherein voltages applied to the first output node and the
second output node are applied as start signals of a (k+1)*
stage, and wherein ‘K’ is a natural number of 1 or more.
[0014] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the present disclosure,
and be protected by the following claims. Nothing in this
section should be taken as a limitation on those claims.
Further aspects and advantages are discussed below in
conjunction with embodiments of the disclosure. It is to be
understood that both the foregoing general description and
the following detailed description of the present disclosure
are examples and explanatory, and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, that may be included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together with
the description serve to explain various principles of the
disclosure.

[0016] FIG. 1 is a block diagram illustrating an electrolu-
minescence display device according to an example embodi-
ment of the present disclosure.

[0017] FIG. 2 is a block diagram illustrating a gate driver
according to an example embodiment of the present disclo-
sure.

[0018] FIG. 3 is a block diagram illustrating a stage
according to an example embodiment of the present disclo-
sure.

[0019] FIG. 4 is a circuit diagram illustrating a stage
according to an example embodiment of the present disclo-
sure.

[0020] FIG. 5 is a circuit diagram illustrating a stage
according to an example embodiment of the present disclo-
sure.

[0021] FIG. 6 is a circuit diagram illustrating a stage
according to an example embodiment of the present disclo-
sure.

[0022] FIG. 7 is a waveform diagram illustrating driving
of a stage according to an example embodiment of the
present disclosure.

[0023] Throughout the drawings and the detailed descrip-
tion, unless otherwise described, the same drawing reference
numerals should be understood to refer to the same ele-
ments, features, and structures. The relative size and depic-
tion of these elements may be exaggerated for clarity,
illustration, and convenience.

DETAILED DESCRIPTION

[0024] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which may be
illustrated in the accompanying drawings. In the following
description, when a detailed description of well-known
functions or configurations related to this document is
determined to unnecessarily cloud a gist of the inventive
concept, the detailed description thereof will be omitted. The
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progression of processing steps and/or operations described
is an example; however, the sequence of steps and/or opera-
tions is not limited to that set forth herein and may be
changed as is known in the art, with the exception of steps
and/or operations necessarily occurring in a particular order.
Like reference numerals designate like elements throughout.
Names of the respective elements used in the following
explanations are selected only for convenience of writing the
specification and may be thus different from those used in
actual products.

[0025] It will be understood that, although the terms
“first,” “second,” etc. May be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0026] The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at
least one of a first item, a second item, and a third item”
denotes the combination of all items proposed from two or
more of the first item, the second item, and the third item as
well as the first item, the second item, or the third item.
[0027] In the description of embodiments, when a struc-
ture is described as being positioned “on or above” or “under
or below” another structure, this description should be
construed as including a case in which the structures contact
each other as well as a case in which a third structure is
disposed therebetween. The size and thickness of each
element shown in the drawings are given merely for the
convenience of description, and embodiments of the present
disclosure are not limited thereto.

[0028] The terms “first horizontal axis direction,” “second
horizontal axis direction,” and “vertical axis direction”
should not be interpreted only based on a geometrical
relationship in which the respective directions are perpen-
dicular to each other, and may be meant as directions having
wider directivities within the range within which the com-
ponents of the present disclosure can operate functionally.
[0029] Features of various embodiments of the present
disclosure may be partially or overall coupled to or com-
bined with each other, and may be variously inter-operated
with each other and driven technically as those skilled in the
art can sufficiently understand. Embodiments of the present
disclosure may be carried out independently from each
other, or may be carried out together in co-dependent
relationship.

[0030] In the present disclosure, a gate driver on a sub-
strate of a display panel may be implemented with an n-type
or p-type transistor. For example, the transistor may be
implemented with a transistor having a metal oxide semi-
conductor field effect transistor (MOSFET) structure. The
transistor may be a three-electrode device, including a gate
electrode, a source electrode, and a drain electrode. The
source electrode may supply a carrier to the transistor. In the
transistor, the carrier may start to move from the source. The
drain electrode may be an electrode through which the
carrier may move from the transistor to the outside.

[0031] Forexample, in the transistor, the carrier may move
from the source electrode to the drain electrode. In an n-type
transistor, because the carrier is an electron, a voltage of the
source electrode is lower than a voltage of the drain elec-
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trode for the electron to move from the source electrode to
the drain electrode. In the n-type transistor, because the
electron moves from the source electrode to the drain
electrode, a current moves from the drain electrode to the
source electrode. In a p-type transistor, because the carrier is
a hole, the voltage of the source electrode is higher than the
voltage of the drain electrode for the hole to move from the
source electrode to the drain electrode. In the p-type tran-
sistor, because the hole moves from the source electrode to
the drain electrode, a current moves from the source elec-
trode to the drain electrode. The source electrode and the
drain electrode of the transistor may not be fixed, and may
be switched in accordance with an applied voltage. There-
fore, the source electrode and the drain electrode may
respectively be referred to as a “first electrode” and a
“second electrode” or the “second electrode” and the “first
electrode.”

[0032] Hereinafter, a gate-on voltage may be a voltage of
a gate signal for turning on a transistor. A gate-off voltage
may be a voltage for turning off the transistor. For example,
in a p-type transistor, the gate on voltage may be a logic low
voltage VL, and the gate off voltage may be a logic high
voltage VH. In an n-type transistor, the gate on voltage may
be a logic high voltage, and the gate off voltage may be a
logic low voltage. Hereinafter, a gate driver and an elec-
troluminescence display device using the same according to
the present disclosure will be described with reference to the
accompanying drawings.

[0033] The inventors of the present disclosure have rec-
ognized the aforementioned problems and have invented a
gate driver and an electroluminescence display device using
the same, in which the gate driver may be arranged in a small
area and an operation margin (e.g., operation range) and
reliability are improved.

[0034] Hereinafter, a gate driver and an electrolumines-
cence display device using the same according to an
embodiment of the present disclosure will be described in
detail with reference to the accompanying drawings.
[0035] FIG. 1 is a block diagram illustrating an electrolu-
minescence display device according to an example embodi-
ment of the present disclosure.

[0036] With reference to FIG. 1, the electroluminescence
display device 100 may include an image processor 110, a
timing controller 120, a gate driver 130, a data driver 140,
a display panel 150, and a power supply unit 180. The image
processor 110 may output driving signals for driving various
kinds of devices along with externally supplied image data.
The driving signals outputted from the image processor 110
may include a data enable signal, a vertical synchronization
signal, a horizontal synchronization signal, and a clock
signal.

[0037] The timing controller 120 may receive the image
data and the driving signals, etc. from the image processor
110. The timing controller 120 may output a gate timing
control signal GDC for controlling the operation timing of
the gate driver 130, a data timing control signal DDC for
controlling the operation timing of the data driver 140, and
a data signal DATA including luminance information of an
image to be displayed on the display panel 150, based on the
driving signals.

[0038] The gate driver 130 may output scan signals in
response to the gate timing control signal GDC supplied
from the timing controller 120. The gate driver 130 may
output gate signals through gate lines GL1 to GLn. The gate
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driver 130 may be provided in the form of an IC (integrated
circuit), or may be provided in the form a gate-in-panel
(GIP) built in the display panel 150. The gate driver 130 may
be at each of left and right sides of the display panel 150, or
may be at one side of the left and right sides, although
embodiments are not limited to these sides. The gate driver
130 may include a plurality of stages. For example, a first
stage of the gate driver 130 may output a first gate signal to
be applied to a first gate line of the display panel 150.

[0039] The data driver 140 may output data voltages in
response to the data timing control signal DDC supplied
from the timing controller 120. The data driver 140 may
sample and latch a digital data signal DATA supplied from
the timing controller 120, and may convert the digital data
signal DATA into an analog data signal based on a gamma
reference voltage. The data driver 140 may output data
signals through data lines DL1 to DLm. The data driver 140
may be provided on the display panel 150 in the form of an
IC (integrated circuit), or may be provided on the display
panel 150 in the form of a chip-on-film (COF).

[0040] The power supply unit 180 may output a high
potential power voltage VDD and a low potential power
voltage VSS. The high potential power voltage VDD and the
low potential power voltage VSS output from the power
supply unit 180 may be supplied to the display panel 150.
The high potential power voltage VDD may be supplied to
the display panel 150 through a high potential power line,
and the low potential power voltage VSS may be supplied to
the display panel 150 through a low potential power line.
The voltages outputted from the power supply unit 180 may
be used by the gate driver 130 or the data driver 140.

[0041] The display panel 150 may display an image in
response to the gate signals and the data signals respectively
supplied from the gate driver 130 and the data driver 140,
and the power voltage supplied from the power supply umt
180. The display panel 150 may include a pixel array
operating to display an image, and the pixel array may
include a plurality of subpixels SP.

[0042] The display panel 150 may include a display area
DA in which the subpixels SP may be arranged, and a
non-display area in which various signal lines or pads may
be formed outside the display area DA. Because the display
area DA is an area in which an image is displayed, the
subpixels SP may be in the display area. Because the
non-display area is an area in which an image is not
displayed, the subpixels SP may not be in the non-display
area, but dummy pixels may be provided therein. Also, the
gate driver 130 and the data driver 140 may be in the
non-display area.

[0043] The display area DA may include a plurality of
subpixels SP, and may display an image based on gray
displayed by each subpixel SP. Each subpixel SP may be
connected with a data line DL arranged along a column line,
and may be connected to a gate line arranged along a pixel
line or a row line. The subpixels SP on a same pixel line may
be driven simultaneously while sharing a same gate line.
When the subpixels SP connected to the first gate line are
defined as “first subpixels” and the subpixels SP connected
to the n” gate line are defined as “n™ subpixels,” the first
subpixels to the n” subpixels may be driven sequentially.

[0044] The subpixels SP may be arranged in the form of
matrix to constitute a pixel array, but embodiments are not
limited to this case. For example, the subpixels SP may be
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arranged in various forms, such as a form sharing subpixels
SP, a stripe form, and a diamond form, in addition to the
matrix form.

[0045] The subpixels SP may include red subpixels, green
subpixels, and blue subpixels, or may include red subpixels,
green subpixels, blue subpixels, and white subpixels. The
subpixels SP may have one or more different light-emission
areas, depending on the light-emission characteristics.
[0046] FIG. 2 is a block diagram illustrating a gate driver
according to an example embodiment of the present disclo-
sure.

[0047] For example, FIG. 2 shows a pixel line to which
signals output from the gate driver and the gate driver
according to an example embodiment of the present disclo-
sure may be applied. As described above, the display panel
150 may include a display area DA in which an image may
be displayed based on subpixels SP, and a non-display area
NDA in which a signal line or driver may be provided and
an image may not be displayed.

[0048] The subpixel may include a light-emitting diode
and a pixel driving circuit for controlling the amount of a
current applied to an anode of the light-emitting diode. The
pixel driving circuit may include a driving transistor for
controlling the amount of a current to flow a certain current
to the light-emitting diode. The light-emitting diode may
emit light for a light-emitting period, and may not emit light
for the other period. For the period other than the light-
emitting period, the pixel driving circuit may be initiated, a
scan signal may be input to the pixel driving circuit, and
programming and a pixel driving circuit compensation
period may be performed. For example, compensation of the
pixel driving circuit may be compensation of a threshold
voltage of the driving transistor. Because a current for
allowing the light-emitting diode to emit light at specific
luminance is not uniformly supplied for the period other
than the light-emitting period, the light-emitting diode may
not emit light. For example, as a method for not allowing the
light-emitting diode to emit light, an emission transistor may
be connected between the anode of the light-emitting diode
and the driving transistor. The emission transistor may be
connected to an emission line, and may be controlled by an
emission signal output from an emission driver. For the
light-emitting period, the emission signal may be a turn-on
voltage, and for the period other than the light-emitting
period, the emission signal may be a turn-off voltage.
[0049] A gate signal for driving the subpixels SP included
in the display panel 150 may include a scan signal and an
emission signal. Therefore, the gate driver 130 may sepa-
rately include a driving portion for applying a scan signal
and a driving portion for applying an emission signal. The
scan signal may be applied to the subpixels SP through a
scan line, and the emission signal may be applied to the
subpixels through the emission line.

[0050] The gate driver 130 of FIG. 2 may display only the
driving portion for applying an emission signal. The gate
driver 130 according to the present disclosure may include
a first stage EM(1) to an n” stage EM(n). In FIG. 2, a k™
stage EM(k) will be described as an example. In this case,
“k” is a natural number and 1=ks=n.

[0051] The gate driver 130 may include lines to which a
first clock signal CLK1 input to the k* stage EM(k), a
second clock signal CLK2, a low voltage VL, a high voltage
VH, and a start voltage VST may be respectively applied.
For example, the low voltage VL may be -8 V to -7 V, and
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an emission high voltage VH may be 7 V to 8 V. The k™
stage EM(k) may provide an emission signal to a k” pixel
line H(k) while shifting a start voltage VST to correspond to
the first clock signal CLK1 and the second clock signal
CLK2. For example, the start voltage VST may be input to
afirst stage EM(1), and a second stage EM(2) to the n stage
EM(n) may operate by receiving the emission signal output
from their respective previous stage as a start signal. For
example, a first output signal OUT1 of the k™ stage EM(k)
may be input to the start signal of a (k+1)” stage EM(k+1)
and the k™ pixel line H(k). The (k+1)* stage EM(k+1) may
provide an emission signal to a (k+1)” pixel line H{k+1). A
second output signal OUT?2 of the k” stage EM(k) may be
input to the start signal of the (k+1)” stage EM(k+1). The
(k+1)” stage EM(k+1) may use two signals output from the
k? stage EM(K) as the start signals, and an area reserved by
the stage may be reduced to reduce a bezel area and an
operation margin (e.g., operation range) of elements
included in the stage may be enhanced. Similarly, a (k+2)™
stage EM(k+2) may use two signals output from the k™ stage
(k+1)* stage EM(k+1) as the start signals. The (k+2)™ stage
EM(k+2) may provide an emission signal to a (k+2)” pixel
line H(k+2).

[0052] The first clock signal CLK1 and the second clock
signal CLK2 may swing between the high voltage and the
low voltage, and may have phases opposite to each other.
For example, although the first clock signal CLK1 and the
second clock signal CLK2 may have phases opposite to each
other, there may be a difference in a clock period therebe-
tween. For example, the clock period of the first clock signal
CLK1 may be longer than that of the second clock signal
CLK2. FIG. 2 shows, but embodiments are not limited to, a
two-phase circuit of the first clock signal CLK1 and the
second clock signal CLK2 input to the gate driver 130.

[0053] FIG. 3 is a block diagram illustrating a stage
according to an example embodiment of the present disclo-
sure.

[0054] In FIG. 3, the k™ stage EM(K) constituting the gate
driver 130 will be described as an example. In this case, the
stage may be an emission stage. With reference to FIG. 3, the
k™ stage EM(k) may include a pull-down unit (e.g., circuit)
11, a pull-up unit (e.g., circuit) 12, a Q node controller 13,
a QB node controller 14, an O2-node controller 15, and an
output signal stabilizer 16.

[0055] The pull-down unit 11 may output a first output
signal OUT1 in response to a voltage of a Q node Q. The
pull-up unit 12 may control the first output signal OUT1 by
a turn-off voltage in response to the voltage of an 02-node
02. The first output signal OUT1 may be applied to an
Ol-node O1 and the k™ pixel line. The 02-node will be
described later. The Q node may be referred to as a “first
node,” the O2-node may be referred to as a “second node,”
and the O1-node may be referred to as a “third node.”

[0056] The Q node controller 13 may be an element for
charging or discharging the Q node Q, and may apply a
turn-on voltage to the Q node Q by using the first output
signal QUT1(k-1) of the (k-1)" stage EM(k-1) as a start
signal. The (k—1)" stage EM(k-1) may provide an emission
signal to the (k-1)" pixel line H(k-1). The Q node controller
13 may be referred to as a “first controller.”

[0057] The QB node controller 14 may be an element for
charging or discharging the QB node QB, and may apply a
turn-on voltage to the QB node QB by using the second
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output signal OUT2(k-1) of the (k-1)" stage EM(k-1) as a
start signal. The QB node controller 14 may be referred to
as a “second controller.”

[0058] The O2-node controller 15 may be an element for
charging or discharging the O2-node O2, may receive a
signal applied to the QB node QB, and may output the signal
to the O2-node O2. The O2-node controller 15 may output
the turn-on voltage to the O2-node O2 when the Q node Q
is a turn-off voltage, and may output the turn-off voltage to
the O2-node O2 when the Q node Q is a turn-on voltage. If
a voltage of the Q node Q is a low voltage, the O2-node
controller 15 may maintain the voltage of the O2-node O2
at a high voltage. The O2-node controller 15 may be referred
to as a “third controller.”

[0059] The output signal stabilizer 16 may stabilize the
first output signal OUT1 by maintaining the voltage of the
Q node Q at a high voltage in accordance with the voltage
of the O2-node O2. The output signal stabilizer 16 may be
referred to as a “fourth controller.”

[0060] As described above, the turn-off voltage may vary,
depending on types of transistors to which the turn-off
voltage may be applied. The turn-off voltage may be a high
voltage in the case of a p-type transistor, and may be a low
voltage in the case of an n-type transistor. The turn-on
voltage is a low voltage in case of a p-type transistor, and is
a high voltage in case of an n-type transistor. Hereinafter, a
K” stage EM(k) included in a p-type transistor will be
described as an example.

[0061] FIG. 4 is a circuit diagram illustrating a stage
according to an example embodiment of the present disclo-
sure.

[0062] FIG. 4 is a detailed circuit diagram of an example
of the block diagram of FIG. 3. The k” stage EM(k)
constituting the gate driver 130 will be described as an
example with reference to FI1G. 4. With reference to FIG. 4,
the k™ stage EM(k) may include a pull-down unit 11, a
pull-up unit 12, a Q node controller 13, a QB node controller
14, an O2-node controller 15, and an output signal stabilizer
16.

[0063] The Q node controller 13 may include a first
transistor T1. A gate electrode of the first transistor T1 may
be connected to a first clock signal line to which the first
clock signal CLK1 may be input, a source electrode of the
first transistor T1 may be connected to a first output node of
the (k-1)" stage, and a drain electrode of the first transistor
T1 may be connected to the Q node Q. The first transistor T1
may be turned on by the turn-on voltage of the first clock
signal CLK1 to provide the first output signal OUT1(A-1) of
the (k-1)" stage to the Q node Q.

[0064] The QB node controller 14 may include a second
transistor T2. A gate electrode of the second transistor T2
may be connected to a second clock signal line to which the
second clock signal CLK2 is input, a source electrode of the
second transistor T2 may be connected to a second output
node of the (k-1)” stage, and a drain electrode of the second
transistor T2 may be connected to the QB node QB. The
second transistor T2 may be turned on by the turn-on voltage
of the second clock signal CLK2 to provide the second
output signal OUT2(k-1) of the (k-1)" stage to the QB node
QB.

[0065] The O2-node controller 15 may include a third
transistor T3, a fourth transistor T4, and a fifth transistor T5.
The third transistor T3, the fourth transistor T4, and the fifth
transistor TS may be serially connected to one another. A
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drain electrode of the third transistor T3 may be connected
to a drain electrode of the fourth transistor T4, and a source
electrode of the fourth transistor T4 may be connected to a
source electrode of the fifth transistor T5. A gate electrode of
the third transistor T3 may be connected to a gate electrode
of the first transistor T1, a gate electrode of the fourth
transistor T4 may be connected to the first clock signal line,
and a gate electrode of the fifth transistor TS may be
connected to the QB node QB. A source electrode of the
third transistor T3 may be connected to a high voltage line
to which the high voltage VH may be input, and a source
electrode of the fifth transistor TS may be connected to a low
voltage line to which the low voltage VL may be input.
[0066] When voltages of the first clock signal CLK1 and
the QB node QB are turn-on voltages, the low voltage VL
may be applied to the O2-node O2. The voltage applied to
the O2-node 02 may become a start signal of the (k+1)”
stage. For example, the fifth transistor T5, to which stress
higher than those of the other transistors may be applied,
may be connected to a first capacitor and may be a double-
gate type transistor, and reliability of the fifth transistor TS
may be improved.

[0067] The O2-node controller 15 may further include a
first capacitor C1. A first electrode of the first capacitor C1
may be connected to the O2-node 02, and a second elec-
trode of the first capacitor C1 may be connected to the QB
node QB. The first capacitor C1 may allow the voltage of the
QB node QB to be lower than the low voltage VL by
bootstrapping when the low voltage VL is applied to
02-node 02, and the fifth transistor T5 may stably be
maintained at a turn-on state. The third transistor T3 may be
turned on when the low voltage is provided to the Q node Q,
and thus may apply the high voltage VH to the O2-node O2.
[0068] The output signal stabilizer 16 may include a sixth
transistor T6. A gate electrode of the sixth transistor T6 may
be connected to the O2-node O2, a source electrode of the
sixth transistor T6 may be connected to a high voltage line
to which the high voltage VH may be input, and a drain
electrode of the sixth transistor T6 may be connected to the
Q node Q. If the low voltage is applied to the O2-node O2,
the sixth transistor T6 may be turned on, and thus the sixth
transistor T6 may apply the high voltage to the Q node Q.
The sixth transistor T6 may turn off the pull-down unit 11,
and may allow the turn-off voltage to be stably maintained
in the Ol-node O1. The sixth transistor 16, to which stress
higher than those of the other transistors may be applied,
may be connected to the first capacitor, and may be a
double-gate type transistor, and reliability of the sixth tran-
sistor T6 may be improved.

[0069] The output signal stabilizer 16 may further include
a second capacitor C2. A first electrode of the second
capacitor C2 may be connected to the Q node Q, and a
second electrode of the second capacitor C2 may be con-
nected to the second clock signal line. The second capacitor
C2 may maintain a voltage of the Q node Q as a low voltage
by a charge pumping action when the Q node Q is a low
voltage.

[0070] The pull-down unit 11 may include a seventh
transistor T7. A gate electrode of the seventh transistor T7
may be connected to the Q node Q, a source electrode of the
seventh transistor T7 may be connected to a low voltage line,
and a drain electrode of the seventh transistor T7 may be
connected to the Ol-node O1. If the low voltage is applied
to the O1-node O1, the seventh transistor T7 may be turned
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on, and thus may apply the low voltage VL to the Ol-node
O1. The voltage applied to the O1-node O1 may be delivered
to the k™ pixel line as the first output signal of the k™ stage.
The pull-down unit 11 may further include a third capacitor
C3. A first electrode of the third capacitor C3 may be
connected to the Q node Q, and a second electrode of the
third capacitor C3 may be connected to the O1-node O1. The
third capacitor C3 may allow the voltage of the Q node Q to
be lower than the low voltage VL by bootstrapping when the
low voltage VL is applied to Ol-node O1, and the seventh
transistor T7 may be stably maintained at a turn-on state.
[0071] The pull-up unit 12 may include an eighth transis-
tor T8. A gate electrode of the eighth transistor T8 may be
connected to the O2-node 02, a source electrode of the
eighth transistor T8 may be connected to a high voltage line,
and a drain electrode of the eighth transistor T8 may be
connected to the O1-node O1. If the low voltage is applied
to the O2-node O2, the eighth transistor T8 may be turned
on, and thus may apply the high voltage VH to the O1-node
O1.

[0072] In addition to the fifth transistor T5 and the sixth
transistor T6 shown as double-gate type transistors among
the transistors included in the k™ stage according to an
example embodiment of the present disclosure, the first
transistor T1, the second transistor T2, the third transistor
T3, and the fourth transistor T4 may be implemented as
double-gate type transistors, and reliability of the gate driver
may be improved.

[0073] The k* stage according to the example of FIG. 4
may have a relatively simple circuit that may include eight
transistors, and may use two output signals of the (k-1)"
stage as input signals. Thus, an area occupied by the stage
may be reduced to reduce a bezel area, and an operation
margin of the elements included in the stage may be
enhanced.

[0074] FIG. 5 is a circuit diagram illustrating a stage
according to an example embodiment of the present disclo-
sure.

[0075] FIG. 5 is a detailed circuit diagram of an example
of the block diagram of FIG. 3. The k™ stage EM(k)
constituting the gate driver 130 will be described as an
example with reference to FIG. 5.

[0076] In FIG. 5, a ninth transistor T9 is added to the
example circuit diagram of FIG. 4, and reliability of the
circuit may be improved. Therefore, description of elements
repeated with those of FIG. 4 may be omitted or briefly
made.

[0077] With reference to FIG. 5, the k% stage EM(k) may
include a pull-down unit 11', a pull-up unit 12, a Q node
controller 13, a QB node controller 14, an O2-node control-
ler 15, and an output signal stabilizer 16'. The pull-up unit
12, the Q node controller 13, the QB node controller 14, and
the O2-node controller 15 are substantially similar to those
described above.

[0078] The output signal stabilizer 16' may include a sixth
transistor T6' and a ninth transistor T9. The ninth transistor
T9 may be connected to the Q node Q, and may separate the
Q node into the Q node Q and Q'-node Q'. Because a gate
electrode of the ninth transistor T9 is connected to the low
voltage line, the ninth transistor T9 may maintain a turn-on
state. A source electrode and a drain electrode of the ninth
transistor T9 may be respectively connected to the Q node
Q and the Q'-node Q'. As the Q node Q is separated, a drain
electrode of the sixth transistor T6' may be connected to the
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Q'-node Q'. For example, the ninth transistor T9 may be
referred to as a “Q node stabilizer.”

[0079] Degradation may occur in threshold voltages of the
third transistor T3 included in the O2-node controller 15,
and connected to the Q node Q and the sixth transistor T¢'
included in the output signal stabilizer 16' more than in the
other transistors. To solve this, the ninth transistor T9 may
be added to separate the Q node Q. Thus, a degradation level
of the threshold voltages of the third transistor T3 and the
sixth transistor T6' may be alleviated, and reliability of the
gate driver may be improved.

[0080] The third capacitor in the FIG. 4 example may be
omitted from the pull-down unit 11' of the FIG. 5 example.
If the ninth transistor T9 is omitted, a large amount of
parasitic capacitance may be formed in the Q node Q.
However, as the ninth transistor T9 is added, the Q node Q
may be separated, and parasitic capacitance formed in the Q
node Q may be reduced. As such, the third capacitor may be
omitted.

[0081] In addition to the fifth transistor T5 and the sixth
transistor T6', shown as double-gate type transistors among
the transistors included in the k™ stage in the FIG. 5
example, the first transistor T1, the second transistor T2, the
third transistor T3 and the fourth transistor T4 may be
implemented as double-gate type transistors, and reliability
of the gate driver may be improved. The k¥ stage according
to the FIG. 5 example uses two output signals of the (k-1)"
stage as input signals. An area occupied by the stage may be
reduced to reduce a bezel area, and an operation margin of
the elements constituting the stage may be enhanced.
[0082] FIG. 6 is a circuit diagram illustrating a stage
according to an example embodiment of the present disclo-
sure.

[0083] FIG. 6 is a detailed circuit diagram of an example
of the block diagram of FIG. 3. The k™ stage EM(k)
constituting the gate driver 130 will be described as an
example with reference to FIG. 6.

[0084] 1In FIG. 6, a tenth transistor T10 may be added to
the circuit diagram of the FIG. 5 example. Thus, an opera-
tion margin of the transistor may be enhanced, and an
impossible operation problem due to a shift of a threshold
voltage may be solved. Also, as a fourth capacitor C4 may
be additionally provided, a distortion problem of a voltage
applied to O1-node O1 may be solved. Hereinafter, descrip-
tion of elements repeated with those of FIG. 4 or FIG. 5 may
be omitted or briefly made.

[0085] With reference to FIG. 6, the k™ stage EM(k) may
include a pull-down unit 11', a pull-up unit 12, a Q node
controller 13, a QB node controller 14, an O2-node control-
ler 15, and an output signal stabilizer 16". The pull-down
unit 11", the pull-up unit 12, the Q node controller 13, the QB
node controller 14, and the O2-node controller 15 are
substantially similar to those according to the FIG. 5
example.

[0086] The output signal stabilizer 16" may include a sixth
transistor T6", a ninth transistor T9, a tenth transistor T10,
a second capacitor C2, and a fourth capacitor C4. Because
the ninth transistor T9 and the second capacitor C2 are
substantially similar to those of FIG. 5, their description will
be omitted.

[0087] A gate electrode of the tenth transistor T10 may be
connected to a second clock signal line, a source electrode
of the tenth transistor T10 may be connected to a drain
electrode of the sixth transistor T6", and a drain electrode of
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the tenth transistor T10 may be connected to the Q'-node Q'.
A gate electrode of the sixth transistor T6" may be connected
to the O2-node O2, a source electrode of the sixth transistor
T6" may be connected to a high voltage line, and a drain
electrode of the sixth transistor T6" may be connected to the
source electrode of the tenth transistor T10. The tenth
transistor T10 may reduce or prevent collision between the
turn-on voltage delivered through the first transistor T1 and
the high voltage delivered through the sixth transistor T6"
from occurring if the first clock signal CLK is the turn-on
voltage. Thus, the first output signal of the (k-1)” stage
through the first transistor T1 may be delivered normally,
even though a threshold voltage of the third transistor T3
may be shifted due to degradation of the third transistor T3.
[0088] A first electrode of the fourth capacitor C4 may be
connected to the O2-node 02, and a second electrode of the
fourth capacitor C4 may be connected to the high voltage
line. The fourth capacitor C4 may reduce or prevent a
voltage of the O2-node O2 from being shifted to the high
voltage by the first capacitor C1 when the QB node QB is
shifted from the low voltage to the high voltage before the
Ol-node OQ is shifted from the high voltage to the low
voltage, and may maintain the O2-node at a low voltage
state and maintain the Ol-node O1 at a high voltage state.
For example, the tenth transistor T10 and the fourth capaci-
tor C4 may be referred to as “operation margin enhancement
portions.”

[0089] In addition to the fifth transistor T5 and the sixth
transistor T6' shown as double-gate type transistors among
the transistors included in the k™ stage according to the FIG.
6 example, the first transistor T1, the second transistor T2,
the third transistor T3, the fourth transistor T4 and the sixth
transistor T6" may be implemented as double-gate type
transistors. Thus, reliability of the gate driver may be
improved.

[0090] The k™ stage according to the FIG. 6 example may
use two output signals of the (k-1)" stage as input signals.
Thus, an area reserved by the stage may be reduced to reduce
a bezel area, and an operation margin of the elements
constituting the stage may be enhanced.

[0091] FIG. 7 is a waveform illustrating driving of a stage
according to an example embodiment of the present disclo-
sure.

[0092] The waveform of FIG. 7 may be equally applied to
any of the examples of FIGS. 4-6. With reference to FIGS.
4-7, when the second output signal OUT2(k-1) of the
(k=1)" stage EM(k-1) and the second clock signal CLK2
correspond to low voltages for a first period @, the second
transistor T2 may be turned on, and the low voltage may be
applied to the QB node QB. The fifth transistor TS may be
turned on due to the low voltage applied to the QB node QB,
and the low voltage VL may be applied to the drain electrode
of the fifth transistor.

[0093] When the first clock signal CLK1 corresponds to
the low voltage for a second period @, the first transistor T1
and the fourth transistor T4 may be turned on, the high
voltage of the first output signal OUT1(k-1) of the (k-1)"
stage may be applied to the Q node Q, and the low voltage
of the drain electrode of the fifth transistor T5 may be
applied to the O2-node O2. Because the QB node QB may
have a lower voltage than the low voltage due to bootstrap-
ping of the first capacitor Cl, the fifth transistor T5 may be
stably maintained at a turn-on state. When the eighth tran-
sistor T8 is turned on due to the low voltage applied to the
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02-node 02, the high voltage may be applied to the
O1l-node O1. Therefore, the first output signal OUTI of the
k™ stage may be the high voltage for the second period @

[0094] The high voltage and the low voltage may be
maintained for four horizontal periods with respect to the
first output signal OUT1(k-1) and the second output signal
OUT2(k-1) of the (k-1)" stage. Therefore, the high voltage
and the low voltage may be maintained for the four hori-
zontal periods with respect to the first output signal OUT1
and the second output signal OUT2 of the k™ stage.

[0095] Additionally, in the examples of FIGS. 4-5, the
sixth transistors T6 and T6' may be turned on due to the low
voltage applied to the O2-node O2 for three horizontal
periods, including the second period @, and the high
voltage may be applied to the Q node Q and the Q'-node Q'.
Thus, the first output signal OUT1 may stably output the
high voltage. In the FIG. 6 example, the sixth transistor T6"
may be turned on due to the low voltage applied to the
02-node O2 for the three horizontal periods, including the
second period @, but the tenth transistor T10 may be turned
on only when the second clock signal CLK2 corresponds to
the low voltage. The high voltage may be intermittently
applied to the Q'-node Q.

[0096] For a third period @, when the second output
signal OUT2(k-1) of the (k-1)" stage is shifted to the high
voltage, and the second clock signal CLK2 corresponds to
the low voltage, the high voltage may be applied to the QB
node QB. The fifth transistor T5 may be turned off.

[0097] For a fourth period @, when the first output signal
OUT1(k-1) of the (k-1)" stage and the first clock signal
CLK1 correspond to the low voltage, the first transistor T1
may be turned on, and may thus apply the low voltage to the
Q node Q. Therefore, the third transistor T3 may be turned
on, and may thus apply the high voltage to the O2-node O2.
The high voltage may turn off the eighth transistor T8, and
may be input to the (k+1)” stage as the second output signal
OUT2 of the k™ stage. Also, when the seventh transistor T7
is turned on by the low voltage applied to the Q node Q, the
low voltage may be applied to the Ol-node O1. For
example, a complete low voltage may not be applied to the
O1-node O1 due to a threshold voltage value of the seventh
transistor T7. This may be compensated by the second
capacitor C2 for a fifth period @

[0098] For the fifth period @, the second clock signal
CLK2 may be shifted to the low voltage, the voltage of the
Q node Q may be stably shifted to the low voltage due to
bootstrapping of the second capacitor C2, the second tran-
sistor T7 may be maintained at a turn-on state, and the low
voltage may be applied to the Ol-node O1. The voltage
applied to the O1-node 01 may be applied to the k¥ pixel
line as the first output signal OUT1 of the k™ stage.

[0099] According to an example embodiment of the pres-
ent disclosure, a stage may use two signals output from a
previous stage as start signals, an area reserved by the stage
may be reduced to reduce a bezel area, and an operation
margin of elements constituting the stage may be enhanced.
According to an example embodiment of the present dis-
closure, transistors connected to both ends of a capacitor
may be double-gate type transistors, and reliability of a
circuit constituting the stage may be improved.

[0100] According to an example embodiment of the pres-
ent disclosure, a Q node that controls a pull-down transistor
may be separated using a transistor, and parasitic capaci-
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tance formed in the Q node may be reduced. Thus, a
capacitor may be omitted from a pull-down unit.

[0101] According to an example embodiment of the pres-
ent disclosure, a tenth transistor may be between Q' node and
a sixth transistor to avoid collision between a turn-on
voltage transferred through a first transistor and a high
voltage transferred through the sixth transistor if a first clock
signal is the turn-on voltage. Thus, a signal input through the
first transistor may be transferred normally even if a thresh-
old voltage is shifted due to degradation of a third transistor.
[0102] According to an example embodiment of the pres-
ent disclosure, a fourth capacitor connected between a
second output signal line and a high voltage line may reduce
or prevent a voltage of a second output signal from being
shifted to a high voltage by a first capacitor when QB node
is shifted from a low voltage to a high voltage before a first
output signal is shifted from a high voltage to a low voltage,
and may maintain the second output signal at a low voltage
state to maintain the first output signal at a high voltage state.
[0103] A gate driver and a electroluminescence display
device according to an example embodiment of the present
disclosure may be described as follows.

[0104] According to an embodiment of the present disclo-
sure, an electroluminescence display device may include: an
emission line, subpixels connected to the emission line, and
an emission driver configured to supply an emission signal
to the emission line, the emission driver including a plurality
of stages, a k™ stage, among the plurality of stages, includ-
ing: a first output node connected to the emission line, a
second output node, a Q node, a pull-down circuit and a
pull-up circuit respectively controlled by the Q node and the
second output node, the pull-down circuit and the pull-up
circuit being configured to provide a voltage to the first
output node, a first controller configured to receive a voltage
of a first output node of a (k—1)" stage or a first start signal,
a second controller configured to receive a voltage of a
second output node of the (k-1)" stage or a second start
signal, a third controller configured to control the voltage of
the second output node, and a fourth controller configured to
be controlled by the second output node. ‘k> may be a natural
number of 1 or more.

[0105] For example, in the electroluminescence display
device according to an embodiment of the present disclo-
sure, the fourth controller further may include a Q node
stabilizer configured to separate the Q node into a primary
Q node and a Q'-node. For example, in the electrolumines-
cence display device according to an embodiment of the
present disclosure, the fourth controller further may include
an operation margin enhancement portion configured to
reduce or prevent collision between voltages the fourth
controller.

[0106] For example, in the electroluminescence display
device according to an embodiment of the present disclo-
sure, the third controller further may include a capacitor, and
at least one transistor connected to the capacitor may be in
each of the third controller and the fourth controller, the at
least one transistor being a double-gate type transistor. For
example, in the electroluminescence display device accord-
ing to an embodiment of the present disclosure, the pull-
down circuit may include a capacitor connected to the Q
node and the first output node. For example, in the elec-
troluminescence display device according to an embodiment
of the present disclosure, the first controller may be further
configured to be controlled by a first clock signal, the second
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controller may be further configured to be controlled by a
second clock signal, and the first clock signal and the second
clock signal swing between a low voltage and a high voltage
at a cycle of one horizontal period and have their respective
phases opposite to each other.

[0107] For example, in the electroluminescence display
device according to an embodiment of the present disclo-
sure, the fourth controller may include: a T6 transistor
configured to be controlled by the second output node and
connected to the Q node, a T9 transistor connected to the Q
node, configured to separate the Q node into a primary Q
node and a Q'-node, and a C2 capacitor connected to the Q
node and a second clock signal line. For example, in the
electroluminescence display device according to an embodi-
ment of the present disclosure, the fourth controller further
may include: a T10 transistor configured to be controlled by
a second clock signal and connected to the Q node and the
T6 transistor, a C4 capacitor connected to the second output
node and the high voltage line.

[0108] According to an embodiment of the present disclo-
sure, a gate driver may include: a plurality of stages, a k™
stage, among the plurality of stages, including: a first output
node, a second output node, a pull-down transistor and a
pull-up transistor configured to control the first output node,
a controller configured to control the second output node, the
controller including: a T3 transistor configured to be con-
trolled by a Q node, a T4 transistor configured to be
controlled by a first clock signal, a T5 transistor configured
to be controlled by a QB node, and a first capacitor includ-
ing: a first electrode connected to the QB node, and a second
electrode connected to the second output node, and an output
signal stabilizer connected to the Q node and the second
output node, wherein voltages applied to the first output
node and the second output node may be applied as start
signals of a (k+1)” stage, and wherein k may be a natural
number of 1 or more.

[0109] For example, in the gate driver according to an
embodiment of the present disclosure, the T5 transistor may
be a double-gate type transistor. For example, in the gate
driver according to an embodiment of the present disclosure,
the k™ stage further may include: a T1 transistor configured
to control a voltage of the Q node, and a T2 transistor
configured to control a voltage of the QB node, the T1
transistor may be connected to a first output node of the
(k-1)" stage, and the T2 transistor may be connected to a
second output node of the (k-1)" stage.

[0110] For example, in the gate driver according to an
embodiment of the present disclosure, the k™ stage may
include: a T6 transistor, in the output signal stabilizer,
connected to the Q node and configured to be controlled by
the second output node, and a second capacitor connected to
the Q node and a second clock signal line. For example, in
the gate driver according to an embodiment of the present
disclosure, the pull-down transistor and the TS transistor
may be connected to a low voltage line, and the pull-up
transistor, the T3 transistor, and the T6 transistor may be
connected to a high voltage line. For example, in the gate
driver according to an embodiment of the present disclosure,
the T6 transistor may be a double-gate type transistor.
[0111] For example, in the gate driver according to an
embodiment of the present disclosure, the k” stage may
include a third capacitor connected to the Q node and the
first output node. For example, in the gate driver according
to an embodiment of the present disclosure, the k™ stage
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may include: a T6 transistor, in the output signal stabilizer,
configured to be controlled by the second output node and
connected to the Q node, a T9 transistor connected to the Q
node, configured to separate the Q node into a primary Q
node and a Q'-node, and a second capacitor connected to the
Q node and a second clock signal line.

[0112] For example, in the gate driver according to an
embodiment of the present disclosure, the pull-down tran-
sistor, the T5 transistor, and the T9 transistor may be
connected to a gate low voltage line, and the pull-up
transistor, the T3 transistor, and the T6 transistor may be
connected to a gate high voltage line. For example, in the
gate driver according to an embodiment of the present
disclosure, the T6 transistor may be a double-gate type
transistor.

[0113] For example, in the gate driver according to an
embodiment of the present disclosure, the k” stage may
include, in the output signal stabilizer: a T9 transistor
connected to the Q node, configured to separate the Q node
into a primary Q node and a Q'-node, a T6 transistor
configured to be controlled by the second output node, a T10
transistor configured to be controlled by a second clock
signal and connected to the Q node and the T6 transistor, a
second capacitor connected to the second clock signal line
configured to receive the Q node and the second clock signal
may be input, and a fourth capacitor connected to the second
output node and the high voltage line. For example, in the
gate driver according to an embodiment of the present
disclosure, the pull-down transistor, the T5 transistor, and
the T9 transistor may be connected to a gate low voltage
line, and the pull-up transistor, the T3 transistor, and the T6
transistor may be connected to a gate high voltage line. For
example, in the gate driver according to an embodiment of
the present disclosure, the T6 transistor may be a double-
gate type transistor.

[0114] It will be apparent to those skilled in the art that
various modifications and variations may be made in the
present disclosure without departing from the technical idea
or scope of the disclosure. Thus, it may be intended that
embodiments of the present disclosure cover the modifica-
tions and variations of the disclosure provided they come
within the scope of the appended claims and their equiva-
lents.

What is claimed is:

1. An electroluminescence display device, comprising:

an emission line;

subpixels connected to the emission line; and

an emission driver configured to supply an emission
signal to the emission line, the emission driver com-
prising a plurality of stages, a k™ stage, among the
plurality of stages, comprising:

a first output node connected to the emission line;

a second output node;

a Q node;

a pull-down circuit and a pull-up circuit respectively
controlled by the Q node and the second output node,
the pull-down circuit and the pull-up circuit being
configured to provide a voltage to the first output
node;

a first controller configured to receive a voltage of a
first output node of a (k-1)" stage, among the
plurality of stages, or a first start signal;
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a second controller configured to receive a voltage of a
second output node of the (k-1)* stage or a second
start signal;

a third controller configured to control the voltage of
the second output node; and

a fourth controller configured to be controlled by the
second output node,

wherein ‘k’ is a natural number of 1 or more.

2. The electroluminescence display device of claim 1,
wherein the fourth controller comprises a Q node stabilizer
configured to separate the Q node into a primary Q node and
a Q'-node.

3. The electroluminescence display device of claim 2,
wherein the fourth controller further comprises an operation
margin enhancement portion configured to reduce or prevent
collision between voltages of the fourth controller.

4. The electroluminescence display device of claim 1,
wherein:

the third controller further comprises a capacitor; and

at least one transistor connected to the capacitor is in each
of the third controller and the fourth controller, the at
least one transistor being a double-gate type transistor.

5. The electroluminescence display device of claim 1,
wherein the pull-down circuit comprises a capacitor con-
nected to the Q node and the first output node.

6. The electroluminescence display device of claim 1,
wherein:

the first controller is further configured to be controlled by
a first clock signal;

the second controller is further configured to be controlled
by a second clock signal; and

the first clock signal and the second clock signal swing
between a low voltage and a high voltage at a cycle of
one horizontal period and have their respective phases
opposite to each other.

7. The electroluminescence display device of claim 1,

wherein the fourth controller comprises:

a T6 transistor configured to be controlled by the second
output node and connected to the Q node;

a T9 transistor connected to the Q node, configured to
separate the Q node into a primary Q node and a
Q'-node; and

a C2 capacitor connected to the Q node and a second
clock signal line.

8. The electroluminescence display device of claim 7,

wherein the fourth controller further comprises:

a T10 transistor configured to be controlled by a second
clock signal and connected to the Q node and the T6
transistor;

a C4 capacitor connected to the second output node and
the high voltage line.

9. A gate driver, comprising:

a plurality of stages, a k” stage, among the plurality of
stages, comprising:

a first output node;

a second output node;

a pull-down transistor and a pull-up transistor config-
ured to control the first output node;

a controller configured to control the second output
node, the controller comprising;

a T3 transistor configured to be controlled by a Q
node,

a T4 transistor configured to be controlled by a first
clock signal,
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a T5 transistor configured to be controlled by a QB
node; and
a first capacitor comprising:
a first electrode connected to the QB node; and
a second electrode connected to the second output
node; and
an output signal stabilizer connected to the Q node and
the second output node,
wherein voltages applied to the first output node and the
second output node are applied as start signals of a
(k+1)” stage, and
wherein ‘k’ is a natural number of 1 or more.
10. The gate driver of claim 9, wherein the T5 transistor
is a double-gate type transistor.
11. The gate driver of claim 9, wherein:
the k” stage further comprises:
a T1 transistor configured to control a voltage of the Q
node; and
a'T2 transistor configured to control a voltage of the QB
node;
the T1 transistor is connected to a first output node of the
(k-1)" stage; and
the T2 transistor is connected to a second output node of
the (k-1)" stage.
12. The gate driver of claim 11, wherein the k™ stage
comptrises:
a'T6 transistor, in the output signal stabilizer, connected to
the Q node and configured to be controlled by the
second output node; and
a second capacitor connected to the Q node and a second
clock signal line.
13. The gate driver of claim 12, wherein:
the pull-down transistor and the T5 transistor are con-
nected to a low voltage line; and
the pull-up transistor, the T3 transistor, and the T6 tran-
sistor are connected to a high voltage line.
14. The gate driver of claim 12, wherein the T6 transistor
is a double-gate type transistor.
15. The gate driver of claim 11, wherein the k™ stage
comprises a third capacitor connected to the Q node and the
first output node.
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16. The gate driver of claim 11, wherein the k™ stage

comptises:

a T6 transistor, in the output signal stabilizer, configured
to be controlled by the second output node and con-
nected to the Q node;

a T9 transistor connected to the Q node, configured to
separate the Q node into a primary Q node and a
Q'-node; and

a second capacitor connected to the Q node and a second
clock signal line.

17. The gate driver of claim 16, wherein:

the pull-down transistor, the TS transistor, and the T9
transistor are connected to a gate low voltage line; and

the pull-up transistor, the T3 transistor, and the T6 tran-
sistor are connected to a gate high voltage line.

18. The gate driver of claim 16, wherein the T6 transistor

is a double-gate type transistor.

19. The gate driver of claim 11, wherein the k™ stage

comprises, in the output signal stabilizer:

a T9 transistor connected to the Q node, configured to
separate the Q node into a primary Q node and a
Q'-node;

a T6 transistor configured to be controlled by the second
output node;

a T10 transistor configured to be controlled by a second
clock signal and connected to the Q node and the T6
transistor;

a second capacitor connected to the second clock signal
line, the second capacitor being configured to receive
the Q node and the second clock signal; and

a fourth capacitor connected to the second output node
and the high voltage line.

20. The gate driver of claim 19, wherein:

the pull-down transistor, the TS transistor, and the T9
transistor are connected to a gate low voltage line; and

the pull-up transistor, the T3 transistor, and the T6 tran-
sistor are connected to a gate high voltage line.

21. The gate driver of claim 19, wherein the T6 transistor

is a double-gate type transistor.
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