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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Thepresentapplication claims the benefit of priority
of Korean Patent Application No. 10-2013-0142130 filed on
Nov. 21, 2013 and No. 10-2014-0160006 filed on Nov. 17,
2014, which are hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to an organic light
emitting diode display device, and more particularly, to an
organic light emitting diode display device including a gate
driver.

[0004] 2. Discussion of the Related Art

[0005] As an information society progresses, various
demands for a display device displaying an image increase.
Recently, various flat panel displays (FPDs) such as a liquid
crystal display (LCD) device, a plasma display panel (PDP)
device, an organic light emitting diode (OLED) display
device and a field emission display (FED) device have been
utilized.

[0006] Among various FPDs, an OLED display device has
advantages in response speed, emission efficiency, brightness
and viewing angle due to an emissive device. The OLED
display device of a current driving type where brightness of a
light emitting diode is adjusted by controlling a current has
been generally used.

[0007] FIG.11is a view showing an organic light emitting
diode display device according to the related art, and FIG. 2 is
aplan view showing a gate driver of an organic light emitting
diode display device according to the related art.

[0008] In FIG. 1, an organic light emitting diode (OLED)
display device according to the related art includes an exter-
nal system 10, a timing controller 14, a data driver 16, a gate
driver 18 and a display panel 12.

[0009] The external system 10 supplies an image signal
RGB, a vertical synchronization signal Vsyne, a horizontal
signal Hsync and a clock signal CLK to the timing controller
14. The timing controller 14 outputs a gate control signal GCS
for controlling the gate driver 18 and a data control signal
DCS for controlling the data driver 16 using the vertical
synchronization signal Vsync, the horizontal signal Hsync
and the clock signal CLK. In addition, the timing controller
14 rearranges the image signal RGB according to a resolution
of the display panel 12 and outputs the rearranged image
signal RGB to the data driver 16.

[0010] Thedatadriver 16 converts the image signal RGB to
an analog pixel signal (a data signal or a data voltage) corre-
sponding to a gray level of the image signal according to the
data control signal DCS from the timing controller 14 and
supplies the pixel signal to data lines DL1 to DLm of the
display panel 12.

[0011] The gate driver 18 sequentially supplies a scan sig-
nal to gate lines GL1 to GLn according to the gate control
signal GCS from the timing controller 14, and thin film tran-
sistors (TFTs) of a corresponding horizontal line in the dis-
play panel 12 are turned on. The gate driver 18 includes a scan
signal generating unit 18¢ and an emission signal generating
unit 185. The scan signal generating unit 18a supplies the
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scan signal for determining an addressing time of the data
voltage to the gate lines GL1 to GLn, and the emission signal
generating unit 185 supplies an emission signal EM for deter-
mining an emission time of a pixel P to emission lines EL1 to
ELn. The scan signal generating unit 18a and the emission
signal generating unit 185 may be formed in the display panel
12 as a gate in panel (GIP) type.

[0012] The display panel 12 includes the gate lines GL1 to
GLn, the data lines DL1 to DLm and the pixels P at crossing
of the gate lines GL1 to GLn and the data lines DL1 to DLm.
Lines for supplying a high level voltage Vdd, a low level
voltage Vss and a reference voltage Vref, a switching TFT, a
driving TFT turned on by the pixel signal through the switch-
ing TFT, an emission TFT driven by the emission lines EL1 to
ELnand alight emitting diode (LED) are formed in each pixel
P.

[0013] Inthe OLED display device according to the related
art, the gate driver 18 controls the emission of each pixel P by
the scan signal generating unit 18¢ and the emission signal
generating unit 18b. A variation in threshold voltage due to
deterioration of the driving TFT may be compensated by
making timings of the scan signal and the emission signal
different.

[0014] Forexample, the scan signal has a turn-on level and
the emission signal has a turn-off level during a period for
addressing the data voltage is addressed, the scan signal has a
turn-off level and the emission signal has a turn-on level
during a period for emitting the pixel P.

[0015] Specifically, for sequentially outputting signals by a
cascade connection, the emission signal generating unit 185
includes a shift register SR and an inverter INV generating an
emission control pulse by inverting the signal from the shift
register SR. Similarly, for sequentially outputting signals by a
cascade connection, the scan signal generating unit 18a
includes a shift register SRG.

[0016] However, since the gate driver 18 includes the scan
signal generating unit 18a and the emission signal generating
unit 185 for generating two signals, control signals for con-
trolling the scan signal generating unit 18« and the emission
signal generating unit 185 increase and lines for transmitting
the control signals increase.

[0017] Further, as shown in FIG. 2, the gate driver 18 of a
GIP type is formed in a non-display area of the display panel
12, and an area W for the gate driver 18 which is a sum of a
first area W1 for the scan signal generating unit 18« and a
second area W2 for the emission signal generating unit 18
increases. Specifically, since the second area W2 for the emis-
sion signal generating unit 185 is a sum of an area W2a for the
shift register SR and an area W25 for the inverter INV, the area
W for the gate driver 18 further increases. As a result, a bezel
area, which is a non-display area, of the OLED display device
increases due to the gate driver 18 of a GIP type and appear-
ance of the OLED display device is deteriorated.

SUMMARY OF THE INVENTION

[0018] Accordingly, the present invention is directed to an
organic light emitting diode display device that substantially
obviate one or more of the problems due to limitations and
disadvantages of the related art.

[0019] An object of the present invention is to provide an
organic light emitting diode display device where an area for
a gate driver is reduced.

[0020] Additional features and advantages of the invention
will be set forth in the description which follows, and in part



US 2015/0138180 A1

will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0021] To achieve these and other advantages and in accor-
dance with the purposed of the present invention, as embod-
ied and broadly described, an organic light emitting diode
display device includes a display panel including a plurality
of pixels; a data driver supplying a data signal to the plurality
of pixels; a gate driver supplying a plurality of scan signals
and a plurality of emission signals to the plurality of pixels,
the gate driver including a plurality of stages, at least one of
the plurality of stages having a first circuit block generating
one of the plurality of scan signals and a second circuit block
generating one of the plurality of emission signals using one
of the plurality of scan signals; and a timing controller sup-
plying a plurality of control signals to the data driver and the
gate driver.

[0022] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0024] FIG. 1is a view showing an organic light emitting
diode display device according to the related art;

[0025] FIG. 2 is a plan view showing a gate driver of an
organic light emitting diode display device according to the
related art;

[0026] FIG. 3 is a view showing an organic light emitting
diode display device according to a first embodiment of the
present invention;

[0027] FIG. 41s a view showing a pixel of an organic light
emitting diode display device according to a first embodiment
of the present invention;

[0028] FIG.5is aview showing a gate driver of an organic
light emitting diode display device according to a first
embodiment of the present invention;

[0029] FIGS. 6A and 6B are views showing first and second
stages, respectively, of a light emitting diode display device
according to a first embodiment of the present invention;
[0030] FIG. 7 is a timing chart showing signals used in a
light emitting diode display device according to a first
embodiment of the present invention;

[0031] FIG. 8 is a plan view showing a gate driver of an
organic light emitting diode display device according to a first
embodiment of the present invention;

[0032] FIG.9is a view showing a pixel of an organic light
emitting diode display device according to a second embodi-
ment of the present invention;

[0033] FIG. 10 is a timing chart showing signals for an
organic light emitting diode display device according to a
second embodiment of the present invention;

[0034] FIG. 11 is a view showing a first stage of a light
emitting diode display device according to a second embodi-
ment of the present invention; and
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[0035] FIG. 12 is a timing chart showing signals used in a
light emitting diode display device according to a second
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0036] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0037] FIG. 3 is a view showing an organic light emitting
diode display device according to a first embodiment of the
present invention.

[0038] In FIG. 3, an organic light emitting diode (OLED)
display device according to a first embodiment of the present
invention includes an external system 100, a timing controller
104, a data driver 106, a gate driver 108 and a display panel
102.

[0039] The display panel 102 includes a plurality of gate
lines GL1 to GLp, a plurality of emission lines EL1 to ELp
alternating with the plurality of gate lines GL1 to GLp, a
plurality of data lines DL1 to DLq crossing he plurality of
gate lines GL1 to GLp and the plurality of emission lines EL1
to ELp and a plurality of pixels P at crossing of the plurality
of gate lines GL1 to GLp, the plurality of emission lines EL1
to ELp and the plurality of data lines DL1 to DLq.

[0040] Forexample, a high level voltage Vdd (of FIG. 4), a
low level voltage Vss (of FIG. 4) and an initialization voltage
Vinit (of FIG. 4) may be supplied to each pixel P through a
plurality of conductive lines. In addition, each pixel may be
connected to one data line, two adjacent gate lines and one
emission line.

[0041] The external system 100 supplies an image signal
RGB, a vertical synchronization signal Vsyne, a horizontal
signal Hsync, a clock signal CLK and a data enable signal DE
to the timing controller 104.

[0042] The timing controller 104 outputs a gate control
signal GCS for controlling the gate driver 108 and a data
control signal DCS for controlling the data driver 106 using
the vertical synchronization signal Vsync, the horizontal sig-
nal Hsync, the clock signal CLK and the data enable signal
DE. In addition, the timing controller 104 rearranges the
image signal RGB according to a resolution of the display
panel 102 and outputs the rearranged image signal RGB to the
data driver 106.

[0043] Thedatadriver 106 converts the digital image signal
RGB to a plurality of analog pixel signals (data signals or data
voltages) corresponding to a gray level of the image signal
according to the data control signal DCS from the timing
controller 104 and supplies the data signals to the plurality of
data lines DL1 to DLq of the display panel 102.

[0044] The gate driver 108 sequentially supplies a plurality
of scan signals Scan(1) to

[0045] Scan(p)to the plurality of gate lines GL1 to GLp and
aplurality of emission signals EM(1) to EM(p) to the plurality
of emission lines EL1 to ELp according to the gate control
signal GCS from the timing controller 104. Thin film transis-
tors (TFTs) of a corresponding horizontal line of the display
panel 102 are turned on according to the plurality of scan
signals Scan(1) to Scan(p) and the plurality of emission sig-
nals EM(1) to EM(p).

[0046] The gate driver 108 includes a plurality of stages
STG1 to STGp for generating the plurality of scan signals
Scan(l) to Scan(p) and the plurality of emission signals
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EM(1) to EM(p). The plurality of stages STG1 to STGp
connected in cascade may be formed in the display panel 102
as a gate in panel (GIP) type.

[0047] FIG. 4is a view showing a pixel of an organic light
emitting diode display device according to a first embodiment
of the present invention.

[0048] InFIG.4,apixel Pincludes a light emitting diode E,
an emission TFT ETr, a switching TFT ST, a driving TFT
DTr, an initialization TFT Tinit and first and second pixel
capacitors Cpl and Cp2. The pixel P has a 4T2C structure
where four transistors and two capacitors are formed in the
pixel P. Although the emission TFT ETr, the switching TFT
STr, the driving TFT DTr, the initialization TFT Tinit have a
negative (N) type in FIG. 4, theemission TFT ETr, the switch-
ing TFT STr, the driving TFT DTr, the initialization TFT Tinit
may have a positive (P) type in another embodiment.

[0049] The light emitting diode E emits a light by a driving
current flowing between the high level voltage Vdd and the
low level voltage Vss. For example, a cathode of the light
emitting diode E may be connected to an input terminal of the
low level voltage Vss and an anode of the light emitting diode
E may be connected to a source of the driving TFT DTr.

[0050] The emission TFT ETr is connected between an
input terminal of the high level voltage Vdd and the driving
TFT DTr to control transmission of the high level voltage Vdd
according to the nth emission signal EM(n). For example, a
gate of the emission TFT DTr may be connected to the nth
emission line ELn, a drain of the emission TFT DTr may be
connected to an input terminal of the high level voltage Vdd,
and a source of the emission TFT DTr may be connected to a
drain of the driving TFT DTr. A connection point between the
source of the emission TFT ETr and the drain of the driving
TFT DTr may be defined as a first node N1.

[0051] The switching TFT STr is connected between the
mth data line DLm and the driving TFT DTr to control trans-
mission of the mth data signal Vdata(m) according to the nth
scan signal Scan(n). For example, a gate of the switching TFT
STr may be connected to the nth gate line GLn, a drain of the
switching TFT STr may be connected to the mth data line
DLm, and a source of the switching TFT STr may be con-
nected to a gate of the driving TFT DTr. A connection point
between the source of the switching TFT STr and the gate of
the driving TFT DTr may be defined as a second node N2.

[0052] Thedriving TFT DTr is connected between the first
node N1 and the light emitting diode E to control a driving
current supplied to the anode of the light emitting diode E
according to a voltage of the second node N2. For example,
the gate of the driving TFT DTr may be connected to the
second node N2, the drain of the driving TFT DTr may be
connected to the first node N1, and the source of the driving
TFT DTr may be connected to the anode of the light emitting
diode E. A connection point between the source of the driving
TFT DTr and the anode of the light emitting diode E may be
defined as a third node N3.

[0053] Theimtialization TFT Tinit is connected between an
input terminal of the initialization voltage Vinit and the third
node N3 to control transmission of the initialization voltage
Vinit according to the (n-1)th scan signal Scan(n-1). A volt-
age of the source of the driving TFT DTr may be initialized as
the initialization voltage Vinit by the initialization TFT Tinit.
For example, a gate of the initialization TFT Tinit may be
connected to the (n-1)th gate line GL(n-1), a drain of the
initialization TFT Tinit may be connected to the input termi-
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nal of the initialization voltage Vinit, and a source of the
initialization TFT Tinit may be connected to the third node
N3.

[0054] The first pixel capacitor Cpl is connected between
the second node N2 and the third node N3, and the second
pixel capacitor Cp2 is connected between the input terminal
of the high level voltage Vdd and the third node N3. The first
pixel capacitor Cpl may store a threshold voltage of the
driving TFT DTr according to nth emission signal EM(n) and
may maintain the voltage of the gate of the driving TFT DTr
according to the nth scan signal Scan(n) during one frame.
The second pixel capacitor Cp2 may stabilize the voltage of
the gate of the driving TFT DTr and improve an efficiency of
the mth data signal Vdata(m).

[0055] FIG. 5 is a view showing a gate driver of an organic
light emitting diode display device according to a first
embodiment of the present invention.

[0056] In FIG. 5, the gate driver 108 includes the plurality
of stages STG1 to STGp sequentially outputting the plurality
of scan signals Scan(1) to Scan(p) and the plurality of emis-
sion signals EM(1) to EM(p) using the high level voltage Vdd,
the low level voltage Vss, a start voltage VST, first to fifth gate
clocks GCLK1 to GCLKS of 5-phase pulse, first to fifth
emission clocks ECLK1 to ECLKS of 5-phase pulse and
emission reset voltage ERST. In addition, each stage may
include a first circuit block BL1 (of FIGS. 6A and 6B) gen-
erating the plurality of scan signals Scan(1) to Scan(p) and a
second circuit block BL2 (of FIGS. 6A and 6B0 generating
the plurality of emission signals EM(1) to EM(p).

[0057] For example, the first stage STG1 may output the
first scan signal Scan(1) and the first emission signal EM(1)
using the high level voltage Vdd, the low level voltage Vss,
the start voltage VST, the first, third and fifth gate clocks
GCLK1, GCLK3 and GCLKS, the first, second, third and
fifth emission clocks ECLK1, ECLK2, ECLK3 and ECLK5
and the emission reset voltage ERST. The first scan signal
Scan(1) and the first emission signal EM(1) may be supplied
to the first gate line GL1 and the first emission line ELL
respectively, corresponding to a first horizontal pixel line
HPL1.

[0058] In addition, the second stage STG2 may output the
second scan signal Scan(2) and the second emission signal
BEM(2) using the high level voltage Vdd, the low level voltage
Vss, the first scan signal Scan(1), the first, second and fourth
gate clocks GCLK1, GCLK2 and GCLK4, the first, second,
third and fourth emission clocks ECLK1, ECLK2, ECLK3
and ECLK4 and the emission reset voltage ERST. The second
scan signal Scan(2) and the second emission signal EM(2)
may be supplied to the second gate line GI.2 and the second
emission line EL2, respectively, corresponding to a second
horizontal pixel line HPT.2.

[0059] Similarly, the nth stage STGn may output the nth
scan signal Scan(n) and the nth emission signal EM(n) using
the high level voltage Vdd, the low level voltage Vss, the
(n-1)th scan signal Scan(n-1), the first gate clock GCLK1,
one of a pair of third and fifth gate clocks GCLK3 and
GCLKS and a pair of the second and fourth gate clocks
GCLK2 and GCLK4, the first, second and third emission
clocks ECLK1, ECLK2 and ECLK3, one of fourth and fifth
emission clocks ECLK4 and ECLKS and the emission reset
voltage ERST. The nth scan signal Scan(n) and the nth emis-
sion signal EM(n) may be supplied to the nth gate line GLn
and the nth emission line ELn, respectively, corresponding to
an nth horizontal pixel line HPLn.
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[0060] As aresult, the plurality of stages STG1 to STGp has
acascade connection such that the scan signal outputted from
the previous stage is inputted to the present stage as the start
voltage VST.

[0061] FIGS. 6A and 6B are views showing first and second
stages, respectively, of a light emitting diode display device
according to a first embodiment of the present invention.
[0062] In FIG. 6A, the first circuit block BL1 of the first
stage STG1 generates the first scan signal Scan(1) using the
high level voltage Vdd, the low level voltage Vss, the start
voltage VST and the first, third and fifth gate clocks GCLK1,
GCLK3 and GCLKS. The second circuit block BL.2 of the
first stage STG1 generates the first emission signal EM(1)
using the high level voltage Vdd, the low level voltage Vss,
the first scan signal Scan(1) outputted from the first circuit
block BL1, the first, second, third and fifth emission clocks
ECLK1, ECLK2, ECLK3 and ECLK5 and the emission reset
voltage ERST.

[0063] As aresult, the gate driver 108 may include a single
stage generating the scan signal and the emission signal in the
first embodiment of the present invention, while the gate
driver includes the scan signal generating unit generating the
scan signal and the emission signal generating unit generating
the emission signal in the related art.

[0064] The first circuit block BL1 of the first stage STG1
may include first to eleventh TFTs T1 to T11 and a first
driving capacitor Cd1. A gate of the first TFT T1 may be
connected to an input terminal of the start voltage VST, a
drain of'the first TFT T1 may be connected to an input termi-
nal of the high level voltage Vdd and a source of the first TFT
T1 may be connected to a drain of the second TFT T2. A gate
of the second TFT T2 may be connected to an input terminal
of the fifth gate clock GCLKS, a drain of the second TFT T2
may be connected to the source of the first TFT T1 and a
source of the second TFT T2 may be connected to a drain of
the third TFT T3.

[0065] A gate of the third TFT T3 may be connected to an
input terminal of the high level voltage Vdd, a drain of the
third TFT T3 may be connected to the source of second TFT
T2, and a source of the third TFT T3 may be connected to a
first Q node Q1. A gate of the fourth TFT T4 may be con-
nected to an input terminal of the high level voltage Vdd, a
drain of the fourth TFT T4 may be connected to the first Q
node Q1, and a source of the fourth TFT T4 may be connected
to a drain of the sixth TFT T6. A gate of the fifth TFT T5 may
be connected to an input terminal of the high level voltage
Vdd, a drain of the fifth TFT T5 may be connected to the first
Qnode Q1, and a source of the fifth TFT TS may be connected
to a gate of the eleventh TFT T11.

[0066] A gate of the sixth TFT T6 may be connected to a
first QB node QB1, a drain of the sixth TFT T6 may be
connected to a source of the fourth TFT T4, and a source of the
sixth TFT T6 may be connected to an input terminal of the low
level voltage Vss. Although the sixth TFT T6 has a dual gate
type for improving an off-current property in FIG. 6A, the
sixth TFT T6 may have a single gate type in another embodi-
ment having a relatively small off-current. A gate of the
seventh TFT T7 may be connected to an input terminal of the
third gate clock GCLK3, a drain of the seventh TFT T7 may
be connected to an input terminal of the high level voltage
Vdd, and a source of the seventh TFT T7 may be connected to
the first QB node QB1.

[0067] A gate of the eighth TFT T8 may be connected to an
input terminal of the start voltage VST, a drain of the eighth
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TFT T8 may be connected to the first QB node QB1, and a
source of the eighth TFT T8 may be connected to an input
terminal of the low level voltage V'ss. A gate of the ninth TEFT
T9 may be connected to a source of the fifth TFT T35, a drain
of the ninth TFT T9 may be connected to the first QB node
QB1, and a source of the ninth TFT T9 may be connected to
an input terminal of the low level voltage Vss. Although each
of the eighth and ninth TFTs T8 and T9 has a dual gate type for
improving an off-current property in FIG. 6A, each of the
eighth and ninth TFTs T8 and T9 may have a single gate type
in another embodiment having a relatively small off-current.
[0068] A gate of the tenth TFT T10 may be connected to the
first Q node Q1, a drain of the tenth TFT T10 may be con-
nected to an input terminal of the first gate clock GCLK1, and
a source of the tenth TFT T10 may be connected to a drain of
the eleventh TFT T11. The first driving capacitor Cdl is
connected between the gate and the source of the tenth TFT
T10. A gate of the eleventh TFT T11 may be connected to the
first QB node QB1, a drain of the eleventh TFT T11 may be
connected to a source of the tenth TFT T10, and a source of
the eleventh TFT T11 may be connected to an input terminal
of the low level voltage Vss.

[0069] A first output node OUT1 between the source of the
tenth TFT T10 and the drain of the eleventh TFT T11 may be
connected to the first gate line GL1, the second circuit block
BL2 of the first stage STG1 and the first circuit block BL1 of
the second stage STG2, and the first scan signal Scan(1)
outputted from the first output node OUT1 may be supplied to
the first gate line GL1, the second circuit block BL2 of the first
stage STG1 and the first circuit block BL1 of the second stage
STG2.

[0070] Thesecond circuitblock BL2 of the first stage STG1
may include twelfth to twenty-second TFTs T12 to T22 and a
second driving capacitor Cd2. A gate of the twelfth TFT T12
may be connected to an input terminal of the first emission
clock ECLK1, a drain of the twelfth TFT T12 may be con-
nected to an input terminal of the high level voltage Vdd and
asource of the twelfth TFT T12 may be connected to a second
Q node Q2. A gate of the thirteenth TFT T13 may be con-
nected to an input terminal of the third emission clock
ECLK3, a drain of the thirteenth TFT T13 may be connected
to an input terminal of the start voltage VST and a source of
the thirteenth TFT T13 may be connected to a second QB
node QB2. A gate of the fourteenth TFT T14 may be con-
nected to the second QB node QB2, a drain of the fourteenth
TFT T14 may be connected to the second Q node Q2, and a
source of the fourteenth TFT T14 may be connected to an
input terminal of the low level voltage Vss.

[0071] A gateofthe fifteenth TFT T15 may be connected to
an input terminal of the emission reset voltage ERST, a drain
of the fifteenth TFT T15 may be connected to an input termi-
nal of the high level voltage Vdd, and a source of the fifteenth
TFT T15 may be connected to a drain of the sixteenth TFT
T16. A gate of the sixteenth TFT T16 may be connected to the
first output node OUT1 of the first circuit block BL1 of the
first stage STGI, a drain of the sixteenth TFT T16 may be
connected to a source of the fifteenth TFT T15, and a source
of the sixteenth TFT T16 may be connected to the second QB
node QB2.

[0072] A gate of the seventeenth TFT T17 may be con-
nected to an input terminal of the fifth emission clock
ECLKS, a drain of the seventeenth TFT T17 may be con-
nected to the second QB node QB2, and a source of the
seventeenth TFT T17 may be connected to an input terminal
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of the low level voltage Vss. A gate of the eighteenth TFT T18
may be connected to a second output node OUT2, a drain of
the eighteenth TFT T18 may be connected to an input termi-
nal of the high level voltage Vdd, and a source of the eigh-
teenth TFT T18 may be connected to a source of the twenty-
first TFT T21. A gate of the nineteenth TFT T19 may be
connected to an input terminal of the second emission clock
ECLK2, a drain of the nineteenth TFT T19 may be connected
to the second QB node QB2, and a source of the nineteenth
TFT T19 may be connected to an input terminal of the low
level voltage Vss.

[0073] A gate of the twentieth TFT T20 may be connected
to the second Q node Q2, a drain of the twentieth TFT T20
may be connected to an input terminal of the high level
voltage Vdd, and a source of the twentieth TFT T20 may be
connected to a drain of the twenty-first TFT T21. The second
driving capacitor Cd2 is connected between the gate and the
source of the twentieth TFT T20. A gate of the twenty-first
TFT T21 may be connected to the second QB node QB2, a
drain of the twenty-first TFT T21 may be connected to a
source of the twentieth TFT T20, and a source of the twenty-
first TFT T21 may be connected to a drain of the twenty-
second TFT T22. A gate of the twenty-second TFT T22 may
be connected to the second QB node QB2. a drain of the
twenty-second TFT T22 may be connected to a source of the
twenty-first TFT T21, and a source of the twenty-second TFT
T22 may be connected to an input terminal of the low level
voltage Vss.

[0074] The second output node OUT2 between the source
ofthe twentieth TFT T20 and the drain ofthe twenty-first TFT
T21 may be connected to the first emission line EL1, and the
first emission signal EM(1) outputted from the second output
node OUT?2 may be supplied to the first emission line EL1.

[0075] In FIG. 6B, the first and second circuit blocks BL1
and BL2 of the second stage STG2 use the nth scan signal
Scan(n) instead of the start voltage VST. The first circuit
block BL1 of the second stage STG2 has a similar structure to
the first circuit block BL1 of the first stage STGI, and the
second circuit block BL2 of the second stage STG2 has a
similar structure to the second circuit block BL2 of the first
stage STG1. Tllustration for the same structure is omitted.

[0076] In the first circuit block BL1 of the second stage
STG2, a gate of the first TFT T1 may be connected to the first
output node OUT1 of the first circuit block BL1 of the first
stage STG1 instead of an input terminal of the start voltage
VST. A gate of the second TFT T2 may be connected to an
input terminal of the first gate clock GCLK1 instead of an
input terminal of the fifth gate clock GCLKS. A gate of the
seventh TFT T7 may be connected to an input terminal of the
fourth gate clock GCLK4 instead of an input terminal of the
third gate clock GCLK3. A drain of the tenth TFT T10 may be
connected to an input terminal of the second gate clock
GCLK2 instead of an input terminal of the first gate clock
GCLK1.

[0077] In addition, the first output node OUT1 of the sec-
ond stage STG2 may be connected to the second gate line
GL2, the second circuit block BL2 of the second stage STG2
and the first circuit block BL1 of third stage STG3, and the
second scan signal Scan(2) outputted from the first output
node OUT1 of the second stage STG2 may be supplied to the
second gate line GL.2, the second circuit block BL.2 of the
second stage STG2 and the first circuit block BL1 of the third
stage STG3.
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[0078] 1In the second circuit block BL2 of the second stage
STG2, a gate of the twelfth TFT T12 may be connected to an
input terminal of the second emission clock ECTL.K2 instead
ofan input terminal of the first emission clock ECLK1. A gate
of the thirteenth TFT T13 may be connected to an input
terminal of the fourth emission clock ECLK4 instead of an
input terminal of the third emission clock ECLK3, and a drain
of the thirteenth TFT T13 may be connected to the first output
node OUT1 instead of an input terminal of the start voltage
VST. A gate of the seventeenth TFT T17 may be connected to
an input terminal of the first emission clock ECLK1 instead of
an input terminal of the fifth emission clock ECLKS. A gate of
the nineteenth TFT T19 may be connected to an input termi-
nal of the third emission clock ECLK3 instead of an input
terminal of the second emission clock ECLK2.

[0079] In addition, the second output node OUT2 may be
connected to the second emission line EL.2, and the second
emission signal EM(2) outputted from the second output
node OUT2 may be supplied to the second emission line
EM2.

[0080] Although not shown, the other stages STG3 to
STGp may have a structure similar to the second stage STG2,
and the plurality of stages STG1 to STGp may be connected
in cascade. For example, the nth stage STGn may output the
nth scan signal Scan(n) and the nth emission signal EM(n)
using the high level voltage Vdd, the low level voltage Vss,
the (n-1)thscansignal Scan(n-1), the first, third and fifth gate
clocks GCLK1, GCLK3 and GCLKS5, the first, second, third
and fifth emission clocks ECLK1, ECLK2, ECLK3 and
ECLKS5 and the emission reset voltage ERST. The nth scan
signal Scan(n) and the nth emission signal EM(n) may be
supplied to the nth gate line GLn and the nth emission line
ELn, respectively, corresponding to an nth horizontal pixel
line HPLn. In addition, the (n+1)th stage STG(n+1) may
output the (n+1)th scan signal Scan(n+1) and the (n+1)th
emission signal EM(n+1) using the high level voltage Vdd,
the low level voltage Vs, the nth scan signal Scan(n), the first,
second and fourth gate clocks GCLK1, GCLK2 and GCLK4,
the first, second, third and fourth emission clocks ECLK1,
ECLK2, ECLK3 and ECLK4 and the emission reset voltage
ERST. The (n+1)th scan signal Scan(n+1) and the (n+1)th
emission signal EM(n+1) may be supplied to the (n+1)th gate
line GL(n+1) and the (n+1)th emission line EL(n+1), respec-
tively, corresponding to an (n+1)th horizontal pixel line HPL
(n+1).

[0081] Although the first to twenty-second TFTs T1 to T22
have a negative (N) type in FIGS. 6A and 6B, at least one of
the first to twenty-second TFTs T1 to T22 may have a positive
(P) type in another embodiment.

[0082] Operation of the gate driver of the OLED device
according to a first embodiment of the present invention will
be illustrated hereinafter.

[0083] FIG. 7 is a timing chart showing signals used in a
light emitting diode display device according to a first
embodiment of the present invention.

[0084] InFIGS. 6A, 6B and 7, when high levels of the start
voltage VST and the fifth gate clock GCLKS are inputted to
the first circuit block BL1 of'the first stage STG1, the first and
second TFTs T1 and T2 of the first circuit block BL1 of the
first stage STG1 are turned on and the first Q node Q1 of the
first circuit block BL1 of the first stage STG1 has a logic high
state corresponding to the high level voltage Vdd. As a result,
the tenth TFT T10 whose gate is connected to the first Q node
Q1 of the first circuit block BL1 of the first stage STG1 has a
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ready state. Next, when a high level of the first gate clock
GCLK1 is inputted to the first circuit block BL1 of the first
stage STG1, the tenth TFT T10 of the first circuit block BL.1
of the first stage STG1 is turned on and the first scan signal
Scan(1) is outputted from the first output node OUT1 of the
first circuit block BL1 of the first stage STG1. The first scan
signal Scan(1) outputted from the first output node OUT1 of
the first circuit block BL1 of the first stage STG1 may be
inputted to the first gate line GL1, the sixteenth TFT T16 of
the second circuit block BL2 of the first stage STG1 and the
first circuit block BL1 of the second stage STG2.

[0085] When the first gate clock GCLK1 is inputted to the
first circuit block BL1 of the second stage STG2, the first and
second TFTs T1 and T2 of the first circuit block BL1 of the
second stage STG2 are turned on and the first Q node Q1 of
the first circuit block BL1 of the second stage STG2 has a
logic high state corresponding to the high level voltage Vdd.
As a result, the tenth TFT T10 whose gate is connected to the
first Q node Q1 of the first circuit block BL1 of the second
stage STG?2 has a ready state. Next, when a high level of the
second gate clock GCLK2 is inputted to the first circuit block
BL1 of the second stage STG2, the tenth TFT T10 of the first
circuit block BL1 of the second stage STG2 is turned on and
the second scan signal Scan(2) is outputted from the first
output node OUT1 of the first circuit block BL1 of the second
stage STG2. The second scan signal Scan(2) outputted from
the first output node OUT1 of the first circuit block BL1 of the
second stage STG2 may be inputted to the second gate line
GL2, the sixteenth TFT T16 of the second circuit block BL.2
ofthe second stage STG?2 and the first circuit block BL1 of the
third stage STG3.

[0086] Thefirstcircuit block BL1 ofthe second stage STG2
generates the second scan signal Scan(2) using the first scan
signal Scan(1) outputted from the first circuit block BL.1 of
the first stage STG1 instead of the start voltage VST. As a
result, the first circuit blocks (odd circuit blocks) of the plu-
rality of stages STG1 to STGp are connected in cascade such
that the first circuit block of the present stage generates the
present scan signal using the previous scan signal outputted
from the first circuit block of the previous stage.

[0087] In addition, when high levels of the start voltage
VST and the third emission clock ECLK3 are inputted to the
second circuit block BL2 of the first stage STG1, the thir-
teenth TFT T13 of the second circuit block BL2 of the first
stage STG1 is turned on and the second QB node QB2 of the
second circuit block BL2 of the first stage STG1 has a logic
high state. As a result, the twenty-first and twenty-second
TFTs T21 and T22 of the second circuit block BL2 of the first
stage STG1 are turned on and the first emission signal EM(1)
having alogic low state corresponding to the low level voltage
Vss is outputted from the second output node OUT2 of the
second circuit block BL2 of the first stage STG1. Next, when
a high level of the fifth emission clock ECLKS5 is inputted to
the second circuit block BL2 of the first stage STGI, the
seventeenth TFT T17 of the second circuit block BL2 of the
first stage STG1 is turned on and the second QB node QB2 of
the second circuit block BL2 of the first stage STGI1 is
changed from a logic high state to a logic low sate corre-
sponding to the low level voltage Vss. As a result, the twenty-
first and twenty-second TFTs T21 and T22 of the second
circuit block BL.2 of the first stage STG1 are turned off and the
first emission signal EM(1) is held to have a logic low state
corresponding to the low level voltage Vss.
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[0088] Next, when a high level of the first emission clock
ECLK1 is inputted to the second circuit block BL2 of the first
stage STG, the twelfth TFT T12 is turned on and the second
Q node Q2 of the second circuit block BL2 of the first stage
STG1 has a logic high state corresponding to the high level
voltage Vdd. As a result, the twentieth TFT T20 of the second
circuit block BL2 of the first stage STG1 is turned on and the
first emission signal EM(1) has a logic high state correspond-
ing to the high level voltage Vdd. That is, the first emission
signal EM(1) is changed from a logic low state to a logic high
state.

[0089] Next, when high levels of the emission reset voltage
ERST and the first scan signal Scan(1) are inputted to the
second circuit block BL2 of'the first stage STG1, the fifteenth
and sixteenth TFTs T15 and T16 of the second circuit block
BL2 of the first stage STG1 are turned on and the second QB
node QB2 of the second circuit block BL2 of the first stage
STG1 has a logic high state corresponding to the high level
voltage Vdd. As a result, the twenty-first and twenty-second
TFTs T21 and T22 of the second circuit block BL2 of the first
stage STG1 are turned on and the first emission signal EM(1)
has a logic low state corresponding to the low level voltage
Vss. That is, the first emission signal EM(1) is changed from
a logic high stat to a logic low state.

[0090] Next, when a high level of the first emission clock
ECLK1 is inputted to the second circuit block BL2 of the first
stage STG1, the twelfth TFT T12 is turned on and the second
Q node Q2 of the second circuit block BL2 of the first stage
STG1 has a logic high state corresponding to the high level
voltage Vdd. As a result, the twentieth TFT T20 of the second
circuit block BL2 of the first stage STG1 is turned on and the
first emission signal EM(1) has a logic high state correspond-
ing to the high level voltage Vdd. That is, the first emission
signal EM(1) is changed from a logic low state to a logic high
state.

[0091] Further, when high levels of the first scan signal
Scan(1) and the fourth emission clock ECLK4 are inputted to
the second circuit block BL2 of the second stage STG2, the
thirteenth TFT T13 of the second circuit block BL2 of the
second stage STG2 is turned on and the second QB node QB2
of the second circuit block BL2 of the second stage STG2 has
a logic high state. As a result, the twenty-first and twenty-
second TFTs T21 and T22 of the second circuit block BL2 of
the second stage STG2 are turned on and the second emission
signal EM(2) having a logic low state corresponding to the
low level voltage Vss is outputted from the second output
node OUT?2 of the second circuit block BL2 of the second
stage STG2. Next, when a high level of the first emission
clock ECLK1 is inputted to the second circuit block BL.2 of
the second stage STG2, the seventeenth TFT T17 of the
second circuit block BL2 of the second stage STG?2 1s turned
on and the second QB node QB2 of the second circuit block
BL2 of the second stage STG?2 is changed from a logic high
state to a logic low state corresponding to the low level volt-
age Vss. As aresult, the twenty-first and twenty-second TFTs
T21 and T22 of the second circuit block BL2 of the second
stage STG2 are turned off and the second emission signal
EM(2) is held to have a logic low state corresponding to the
low level voltage Vss.

[0092] Next, when a high level of the second emission
clock ECLK2 is inputted to the second circuit block BL2 of
the second stage STG2, the twelfth TFT T12 is turned on and
the second Q node Q2 of the second circuit block BL2 of the
second stage ST(G?2 has a logic high state corresponding to the
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high level voltage Vdd. As a result, the twentieth TFT T20 of
the second circuit block BL2 of the second stage STG2 is
turned on and the second emission signal EM(2) has a logic
high state corresponding to the high level voltage Vdd. That
is, the second emission signal EM(2) is changed from a logic
low state to a logic high state.

[0093] Next, when high levels of the emission reset voltage
ERST and the second scan signal Scan(2) are inputted to the
second circuit block BL2 of the second stage STG2, the
fifteenth and sixteenth TFTs T15 and T16 of the second
circuit block BL2 of the second stage STG2 are turned on and
the second QB node QB2 of the second circuit block BL2 of
the second stage STG2 has alogic high state corresponding to
the high level voltage Vdd. As a result, the twenty-first and
twenty-second TFTs T21 and T22 of the second circuit block
BL2 of the second stage STG2 are turned on and the second
emission signal EM(2) has a logic low state corresponding to
the low level voltage Vss. That is, the second emission signal
EM(2) is changed from a logic high stat to a logic low state.
[0094] Next, when a high level of the second emission
clock ECLK2 is inputted to the second circuit block BL2 of
the second stage STG2, the twelfth TFT T12 is turned on and
the second Q node Q2 of the second circuit block BL2 of the
second stage STG2 has a logic high state corresponding to the
high level voltage Vdd. As a result, the twentieth TFT T20 of
the second circuit block BL2 of the second stage STG?2 is
turned on and the second emission signal EM(2) has a logic
high state corresponding to the high level voltage Vdd. That
is, the second emission signal EM(2) is changed from a logic
low state to a logic high state.

[0095] While the scan signal generated from the scan signal
generating unit is supplied to the gate line and the emission
signal generating unit controls the state of the QB node of the
inverter using the signal generated from the shift register in
the related art, the nth scan signal Scan(n) generated from the
first circuit block BL1 is supplied to the sixteenth TFT T16 of
the second circuit block BL2 in a first embodiment of the
present invention. When the nth scan signal Scan(n) has a
logic low state, the second QB node QB2 ofthe second circuit
block BL2 may have an electrically floating potential. As a
result, operation characteristics of the twenty-first and
twenty-second TFTs T21 and T22 may be deteriorated and
the nth emission signal EM(n) may be destabilized.

[0096] For the purpose of preventing the above deteriora-
tion, the second QB node QB2 may be held stable using the
emission reset voltage ERST and the emission clocks ECLK1
to ECLKS. The kind and order of the emission clocks ECLK1
to ECLKS may vary in another embodiment. For example,
while the first emission signal EM(1) has a logic high state,
the second Q node Q2 may have a logic high state due to the
first emission clock ECLK1 and the twentieth TFT T20 may
be turned on. As a result, the first emission signal EM(1) may
be held to have a logic high state. In addition, while the first
emission signal EM(1) has a logic low state, the second QB
node QB2 may have a logic high state due to the emission
reset signal ERST and the first scan signal Scan(1) and the
twenty-first and twenty-second TFTs T21 and T22 may be
turned on. As a result, the first emission signal EM(1) may be
held to have a logic low state.

[0097] The third node N3 (of FIG. 4) of each pixel P (of
FIG. 4) is initialized during an initialization time period
TPinit where the nth scan signal Scan(n) has a logic high state
and the nth emission signal EM(n) has a logic low state.
Further, the threshold voltage of the driving TFT DTr (of FIG.
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4) is stored in the first pixel capacitor C1 (of FIG. 4) during a
sampling time period TPsamp where the nth scan signal Scan
(n) has a logic high state and the nth emission signal EM(n)
has a logic high state.

[0098] FIG. 8 is a plan view showing a gate driver of an
organic light emitting diode display device according to a first
embodiment of the present invention.

[0099] In FIG. 8, the gate driver 108 (of FIG. 3) of a GIP
type is formed in a non-display area of the display panel 102
(of FIG. 3). For example, the first circuit block BL.1 may be
formed in a third area W3 and the second circuit block BL.2
may be formed in a fourth area W4. Since elements for the
gate driver 108 is reduced as compared with the related art, a
sum of the third and fourth areas W3 and W4 is smaller than
asum ofthe firstand second areas W1 and W2 (of FIG. 2). For
example, the gate driver 108 including the first and second
circuit blocks BL1 and BL2 may have a width of about 865
um, while the gate driver including the scan signal generating
unit and the emission signal generating unit of the related art
may have a width of about 1100 pm. As a result, an area for the
gate driver 108 is reduced by about 21.4% as compared with
an area for the gate driver of the related art. In addition, since
the elements for the gate driver 108 are reduced, conductive
lines connected to the elements are reduced to obtain a narrow
bezel.

[0100] FIG. 9 is a view showing a pixel of an organic light
emitting diode display device according to a second embodi-
ment of the present invention, and FIG. 10 is a timing chart
showing signals for an organic light emitting diode display
device according to a second embodiment of the present
invention.

[0101] Since the schematic structure of the gate driver and
the organic light emitting diode display device according to
the second embodiment is the same as that according to the
first embodiment, illustration for the gate driver and the
organic light emitting diode display device is omitted.
[0102] InFIG.9,apixel Pincludes alight emitting diode E,
first to fifth pixel TFTs PTr1 to PTr5, a driving TFT DTr and
a pixel capacitor Cp. The pixel P has a 6T1C structure where
six transistors and one capacitor are formed in the pixel P.
Although the first to fifth pixel TFTs PTrl to PTr5 and the
driving TFT DTr have a positive (P) type in F1G. 9, the first to
fifth pixel TFTs PTr1 to PTr5 and the driving TFT DTr may
have a negative (N) type in another embodiment.

[0103] The light emitting diode E emits a light by a driving
current flowing between the high level voltage Vdd and the
low level voltage Vss. For example, a cathode of the light
emitting diode E may be connected to an input terminal of the
low level voltage Vss and an anode of the light emitting diode
E may be connected to a drain of the driving TFT DTr.
[0104] The first pixel transistor PTrl transmits an mth data
voltage Vdata(m) of an mth data line DLm to the pixel capaci-
tor Cp according to an nth scan signal Scan(n). For example,
a gate of the first pixel TFT PTr1 may be connected to an nth
gate line GLn, a source of the first pixel TFT PTr1 may be
connected to a first of the pixel capacitor Cp, and a drain of the
first pixel TFT PTrl may be connected to the mth data line
DLm.

[0105] Thesecond pixel TFT PTr2 transmits an initial volt-
age Vinit to a gate of the driving TFT DTr according to the nth
scan signal Scan(n) of the nth gate line GLn. For example, a
gate of the second pixel TFT PTr2 may be connected to the nth
gate line GLu, a source of the second pixel TFT PTr2 may be
connected to a drain of the driving TFT DTr and a source of
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the fourth pixel TFT PTr, and a drain of the second pixel TFT
PTr2 may be connected to a gate of the driving TFT DTr and
a second terminal of the pixel capacitor Cp. Although the
second pixel TFT PTr2 has a dual gate type in the second
embodiment, the second pixel TFT PTr2 may have a single
gate type in another embodiment.

[0106] The third pixel TFT PTr3 transmits an initialization
voltage Vinit to the first terminal of the pixel capacitor Cp
according to an nth emission signal EM(n) of an nth emission
line ELn. For example, a gate of the third pixel TFT PTr3 may
be connected to the nth emission line ELn, a source of the
third pixel TFT PTr3 may be connected to a source of the first
pixel TFT PTrl and the first terminal of the pixel capacitor
Cp, and a drain of the third pixel TFT PTr3 may be connected
to an input terminal of the initialization voltage Vinit and a
drain of the fifth pixel TFT PTr5.

[0107] The fourth pixel TFT PTr4 transmits the initializa-
tion voltage Vinit to the second terminal of the pixel capacitor
Cp and transmits the high level voltage Vdd to an anode of the
light emitting diode E according to the nth emission signal
EM(n) of an nth emission line ELn. For example, a gate of the
fourth pixel TFT PTr4 may be connected to the nth emission
line ELn, a source of the fourth pixel TFT PTr4 may be
connected to a source of the second pixel TFT PTr2 and a
drain of the driving TFT DTr, and a drain of the fourth pixel
TFT PTr4 may be connected to a drain of the fifth pixel TFT
PTr5 and the anode of the light emitting diode E.

[0108] The fifth pixel TFT PTr5 transmits the initialization
voltage Vinit to a gate of the driving TFT DTr according to the
nth scan signal Scan(n) of the nth gate line GLn. For example,
a gate of the fifth pixel TFT PTr5 may be connected to the nth
gate line GLn, a source of the fifth pixel TFT PTr5 may be
connected to a drain of the fourth pixel TFT PTr4 and the
anode of the light emitting diode E, and a drain of the fifth
pixel TFT PTr5 may be connected to the input terminal of the
initialization voltage Vinit and a drain of the third pixel TFT
PTr3.

[0109] The driving TFT DTr transmits the high level volt-
age Vdd to the anode of the light emitting diode E according
to a voltage of the second terminal of the pixel capacitor Cp.
For example, a gate of the driving TFT DTr may be connected
to the second terminal of the pixel capacitor Cp and a drain of
the second pixel TFT PTr2, a source of the driving TFT DTr
may be connected to the input terminal of the high level
voltage Vdd, and a drain of the driving TFT DTr may be
connected to a source of the second pixel TFT PTr2 and a
source of the fourth pixel TFT PTrd4.

[0110] The pixel capacitor Cp stores the mth data voltage
Vdata(m) and a threshold voltage Vth of the driving TFT DTr.
For example, the first terminal of the pixel capacitor Cp may
be connected to a source of the first pixel TFT PTrl and a
source of the third pixel TFT PTr3, and the second terminal of
the pixel capacitor Cp may be connected to a gate of the
driving TFT DTr and a drain of the second pixel TFT PTr2.
[0111] Thelight emitting diode E emits a light according to
a current flowing between the input terminal of the high level
voltage Vdd and the input terminal of the low level voltage
Vss. For example, the anode of the light emitting diode E may
be connected to a drain of the driving TFT DTr and a source
of the second pixel TFT PTr2, and the cathode of the light
emitting diode E may be connected to the input terminal of the
low level voltage Vss.

[0112] InFIG. 10, during a first time period TP1 for initial-
ization, the first, second and fifth pixel TFTs PTrl, PTr2 and
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PTr5 are turned on by the nth scan signal Scan(n) having a low
level, and the third and fourth pixel TFTs PTr3 and PTr4 are
turned on by the nth emission signal EM(n) having a low
level. As a result, the first and second terminals of the pixel
capacitor Cp and the gate of the driving TFT DTr are charged
by the initialization voltage Vinit.

[0113] During a second time period TP2 for sampling and
writing, the first, second and fifth pixel TFTs PTrl, PTr2 and
PTr5 are turned on by the nth scan signal Scan(n) having a low
level, and the third and fourth pixel TFTs PTr3 and PTr4 are
turned off by the nth emission signal EM(n) having a high
level. As a result, the mth data voltage Vdata(m) and the
threshold voltage Vth are stored in the pixel capacitor Cp.
[0114] During a third time period TP3 for holding, the first,
second and fifth pixel TFTs PTr1, PTr2 and PTr5 are turned
off by the nth scan signal Scan(n) having a high level, and the
third and fourth pixel TFTs PTr3 and PTr4 are turned off by
the nth emission signal EM(n) having a high level. As a result,
avoltage of the gate of the driving TFT DTr is held as the mth
data voltage Vdata(m) and the threshold voltage Vth.

[0115] During a fourth time period TP4 for emission, the
first, second and fifth pixel TFTs PTrl, PTr2 and PTr5 are
turned off by the nth scan signal Scan(n) having a high level,
and the third and fourth pixel TFTs PTr3 and PTrd4 are turned
on by the nth emission signal EM(n) having a low level. As a
result, a current corresponding to the mth data voltage Vdata
(m) and the threshold voltage Vth flows the driving TFT DTr
and the light emitting diode E emits a light.

[0116] FIG. 11 is a view showing a first stage of a light
emitting diode display device according to a second embodi-
ment of the present invention. Since the cascade connection
among first to pth stages STG1 to STGp of the second
embodiment is the same as the cascade connection among the
first to pth stages of the first embodiment, illustration for the
cascade connection is omitted.

[0117] In FIG. 11, a first stage STG1 of a gate driver
includes first and second circuit blocks BL1 and BL2. The
first circuit block BL1 of the first stage STG1 generates the
first scan signal Scan(1) using the high level voltage Vdd, the
low level voltage Vs, the start voltage VST, the first, third and
fourth gate clocks GCLK1, GCLK3 and GCLK4 and a Q
node reset voltage QRST. The second circuit block BL2 of the
first stage STG1 generates the first emission signal EM(1)
using the high level voltage Vdd, the low level voltage Vss,
the first scan signal Scan(1) outputted from the first circuit
block BL1, the second emission clocks ECLK2 and the emis-
sion reset voltage ERST.

[0118] Asaresult, the gate driver may include a single stage
generating the scan signal and the emission signal in the
second embodiment of the present invention, while the gate
driver includes the scan signal generating unit generating the
scan signal and the emission signal generating unit generating
the emission signal in the related art.

[0119] The first circuit block BL1 of the first stage STG1
may include first to thirteenth TFTs T1 to T13 and a first
driving capacitor Cd1. A gate of the first TFT T1 may be
connected to an input terminal of the start voltage VST, a
source of the first TFT T1 may be connected to an input
terminal of the high level voltage Vdd and a drain of the first
TFT T1 may be connected to a source of the second TFT T2.
A gate of the second TFT T2 may be connected to an input
terminal of the fourth gate clock GCLK4, a source of the
second TFT T2 may be connected to the drain of the first TFT
T1 and a drain of the second TFT T2 may be connected to a
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source of the third TFT T3. A gate of the third TFT T3 may be
connected to an input terminal of the high level voltage Vdd,
a source of the third TFT T3 may be connected to the drain of
second TFT T2, and a drain of the third TFT T3 may be
connected to a first Q node Q1.

[0120] A gate of the fourth TFT T4 may be connected to an
input terminal of the high level voltage Vdd, a source of the
fourth TFT T4 may be connected to the first Q node Q1, and
a drain of the fourth TFT T4 may be connected to a source of
the seventh TFT T7. A gate of the fifth TFT T5 may be
connected to an input terminal of the high level voltage Vdd,
a source of the fifth TFT T5 may be connected to the first Q
node Q1, and a drain of the fifth TFT T5 may be connected to
asource of the eighth TFT T8. A gate of the sixth TFT T6 may
be connected to an input terminal of the high level voltage
Vdd, a source of the sixth TFT T6 may be connected to a first
QB node QB 1, a drain of the sixth TFT T6 may be connected
to a gate of the tenth TFT T10.

[0121] A gate of the seventh TFT T7 may be connected to
an input terminal of the Q node reset voltage QRST, a source
of the seventh TFT T7 may be connected to a drain of the
fourth TFT T4, and a drain of the seventh TFT T7 may be
connected to an input terminal of the low level voltage Vss. A
gate of the eighth TFT T8 may be connected to a first QB node
QB1, a source of the eighth TFT T8 may be connected to a
drain of the fifth TFT T5, and a drain of the eighth TFT T8
may be connected to an input terminal of the low level voltage
Vss.

[0122] A gate of the ninth TFT T9 may be connected to an
input terminal of the third gate clock GCLK3, a source of the
ninth TFT T9 may be connected to an input terminal of the
high level voltage Vdd, and a drain of the ninth TFT T9 may
be connected to the first QB node QB1. A gate of the tenth
TFT T10 may be connected to an input terminal of the start
voltage VST, a source of the tenth TFT T10 may be connected
to the first QB node QB1, and a drain of the tenth TFT T10
may be connected to an input terminal ofthe low level voltage
Vss. A gate of the eleventh TFT T11 may be connected to a
drain of the sixth TFT T6, a source of the eleventh TFT T11
may be connected to the first QB node QB1, and a drain ofthe
eleventh TFT T11 may be connected to an input terminal of
the low level voltage Vss. Although each of the seventh to
eleventh TFTs T7 to T11 has a dual gate type for improving an
off-current property in FIG. 11, each of the seventh to elev-
enth TFTs T7 to T11 may have a single gate type in another
embodiment having a relatively small off-current.

[0123] A gate of the twelfth TFT T12 may be connected to
the first Q node Q1, a source of the twelfth TFT T12 may be
connected to an input terminal of the first gate clock GCLK1,
and a drain of the twelfth TFT T12 may be connected to a
source of the thirteenth TFT T13. The first driving capacitor
Cd1 is connected between the gate and the drain of the twelfth
TFT T12. A gate of the thirteenth TFT T13 may be connected
to the first QB node QB1, a source of the thirteenth TFT T13
may be connected to a drain of the twelfth TFT T12, and a
drain of the thirteenth TFT T13 may be connected to an input
terminal of the low level voltage Vss.

[0124] A first output node OUT1 between the drain of the
twelfth TFT T12 and the source of the thirteenth TFT T13
may be connected to the first gate line GL1, the second circuit
block BL2 of the first stage STG1 and the first circuit block
BL1 of the second stage STG2, and the first scan signal
Scan(1) outputted from the first output node OUT1 may be
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supplied to the first gate line GL1, the second circuit block
BL2 of the first stage STG1 and the first circuit block BL1 of
the second stage STG2.

[0125] Thesecond circuitblock BL.2 of the first stage STG1
may include fourteenth to twenty-second TFTs T14 to T22
and a second driving capacitor Cd2. A gate of the fourteenth
TFT T14 may be connected to an input terminal of the second
emission clock ECLK2, a source of the fourteenth TFT T14
may be connected to an input terminal of the high level
voltage Vdd and a drain of the fourteenth TFT T14 may be
connected to a second Q node Q2. A gate of the fifteenth TFT
T15 may be connected to an input terminal of the first output
node OUT1 of the first circuit block BL1, a source of the
fifteenth TFT T15 may be connected to the second Q node Q2
and a drain of the fifteenth TFT T15 may be connected to a
second QB node QB2. A gate of the sixteenth TFT T16 may
be connected to the second QB node QB2, a source of the
sixteenth TFT T16 may be connected to the second Q node
2, and a drain of the sixteenth TFT T16 may be connected to
an input terminal of the low level voltage Vss.

[0126] A gate of the seventeenth TFT T17 may be con-
nected to an input terminal of the second emission clock
ECLK2, a source of the seventeenth TFT T17 may be con-
nected to the second QB node QB2, and a drain of the seven-
teenth TFT T17 may be connected to an input terminal of the
low level voltage Vss. A gate of the eighteenth TFT T18 may
be connected to a second output node OUT2, a source of the
eighteenth TFT T18 may be connected to an input terminal of
the high level voltage Vdd, and a drain of the eighteenth TFT
T18 may be connected to a drain of the twenty-first TFT T21
and a source of the twenty-second TFT T22. A gate of the
nineteenth TFT T19 may be connected to the second output
node OUT2, a source of the nineteenth TFT T19 may be
connected to an input terminal of the high level voltage Vdd,
and a drain of the nineteenth TFT T19 may be connected to a
drain of the twenty-first TFT T21 and a source of the twenty-
second TFT T22.

[0127] A gate of the twentieth TFT T20 may be connected
to the second Q node Q2, a source of the twentieth TFT T20
may be connected to an input terminal of the high level
voltage Vdd, and a drain of the twentieth TFT T20 may be
connected to a source of the twenty-first TFT T21. The second
driving capacitor Cd2 is connected between the gate and the
drain of the twentieth TFT T20. A gate of the twenty-first TFT
T21 may be connected to the second QB node QB2, a source
of the twenty-first TFT T21 may be connected to a drainofthe
twentieth TFT T20, and a drain of the twenty-first TFT T21
may be connected to a drain of the nineteenth TFT T19 and a
source of the twenty-second TFT T22. A gate of the twenty-
second TFT T22 may be connected to the second QB node
QB2, a source of the twenty-second TFT T22 may be con-
nected to a drain of the nineteenth TFT T19 and a drain of the
twenty-first TFT T21, and a drain of the twenty-second TFT
T22 may be connected to an input terminal of the low level
voltage Vss.

[0128] The second output node OUT2 between the drain of
the twentieth TFT T20 and the source of the twenty-first TFT
T21 may be connected to the first emission line ELL and the
first emission signal EM(1) outputted from the second output
node OUT?2 may be supplied to the first emission line EL1.
[0129] Although not shown, the first and second circuit
blocks BL1 and BL2 of the second stage STG2 use the nth
scan signal Scan(n) instead of the start voltage VST. The first
circuit block BL1 of the second stage STG2 has a similar
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structure to the first circuit block BL1 ofthe first stage STG1,
and the second circuit block BL2 of the second stage

[0130] STG2 has a similar structure to the second circuit
block BL2 of the first stage STG1. Illustration for the same
structure is omitted.

[0131] In the first circuit block BL1 of the second stage
STG2, a gate of the first TFT T1 may be connected to the first
output node OUT1 of the first circuit block BL1 of the first
stage STG1 instead of an input terminal of the start voltage
VST. A gate of the second TFT T2 may be connected to an
input terminal of the first gate clock GCLK1 instead of an
input terminal of the fourth gate clock GCLK4.

[0132] In addition, the first output node OUT1 of the sec-
ond stage STG2 may be connected to the second gate line
GL2, the second circuit block BL2 of the second stage STG2
and the first circuit block BL1 of third stage STG3, and the
second scan signal Scan(2) outputted from the first output
node OUT1 of the second stage STG2 may be supplied to the
second gate line GL.2, the second circuit block BL2 of the
second stage STG?2 and the first circuit block BL1 of the third
stage STG3.

[0133] In the second circuit block BL2 of the second stage
STG2, a gate of each of the fourteenth and seventeenth TFTs
T14 and T17 may be connected to an input terminal of the
third emission clock ECLK3 instead of an input terminal of
the second emission clock ECLK2. In addition, the second
output node OUT?2 may be connected to the second emission
line EL.2, and the second emission signal EM(2) outputted
from the second output node OUT2 may be supplied to the
second emission line EM2.

[0134] Although not shown, the other stages STG3 to
STGp may have a structure similar to the second stage STG2,
and the plurality of stages STG1 to STGp may be connected
in cascade. For example, the nth stage STGn may output the
nth scan signal Scan(n) and the nth emission signal EM(n)
using the high level voltage Vdd, the low level voltage Vs,
the (n-1)th scan signal Scan(n-1), the first, third and fourth
gate clocks GCLK1, GCLK3 and GCLK4, the Q node reset
voltage QRST, the second emission clock ECLK2 and the
emission reset voltage ERST. The nth scan signal Scan(n) and
the nth emission signal EM(n) may be supplied to the nth gate
line GLn and the nth emission line ELn, respectively, corre-
sponding to an nthhorizontal pixel line HPLn. In addition, the
(n+1)th stage STG(n+1) may output the (n+1)th scan signal
Scan(n+1) and the (n+1)th emission signal EM(n+1) using
the high level voltage Vdd, the low level voltage Vss, the nth
scan signal Scan(n), the first, second and fourth gate clocks
GCLK1, GCLK2 and GCLK4, the Q node reset voltage
QRST, the third emission clock ECLK3 and the emission
reset voltage ERST. The (n+1)th scan signal Scan(n+1) and
the (n+1)th emission signal EM(n+1) may be supplied to the
(n+1)th gate line GL(n+1) and the (n+1)th emission line
EL(n+1), respectively, corresponding to an (n+1)th horizon-
tal pixel line HPL(n+1).

[0135] Although the first to twenty-second TFTs T1 to T22
have a positive (P) type in FIG. 9, at least one of the first to
twenty-second TFTs T1 to T22 may have a negative (N) type
in another embodiment.

[0136] Operation of the gate driver of the OLED device
according to a second embodiment of the present invention
will be illustrated hereinafter.

[0137] FIG. 12 is a timing chart showing signals used in a
light emitting diode display device according to a second
embodiment of the present invention.
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[0138] In FIGS. 11 and 12, when low levels of the start
voltage VST and the fourth gate clock GCLK4 are inputted to
the first circuit block BL1 of'the first stage STG1, the first and
second TFTs T1 and T2 of the first circuit block BL1 of the
first stage STG1 are turned on and the first Q node Q1 of the
first circuit block BL1 of the first stage STG1 has a logic high
state corresponding to the high level voltage Vdd. As a result,
the twelfth TFT T12 whose gate is connected to the first Q
node Q1 of the first circuit block BL1 of the first stage STG1
has a ready state. Next, when a low level of the first gate clock
GCLK1 is inputted to the first circuit block BL1 of the first
stage STG1, thetwelfth TFT T12 of the first circuit block BL1
of the first stage STG1 is turned on and the first scan signal
Scan(1) is outputted from the first output node OUT1 of the
first circuit block BL1 of the first stage STG1. The first scan
signal Scan(1) outputted from the first output node OUT1 of
the first circuit block BL1 of the first stage STG1 may be
inputted to the first gateline GL1, the fifteenth TFT T15 of the
second circuit block BL2 of the first stage STG1 and the first
circuit block BL1 of the second stage STG2.

[0139] Although not shown, when the first gate clock
GCLK1 is inputted to the first circuit block BL1 of the second
stage STG2, the first and second TFTs T1 and T2 of the first
circuit block BL1 of the second stage STG?2 are turned on and
the first Q node Q1 of the first circuit block BL1 of the second
stage STG?2 has a logic high state corresponding to the high
level voltage Vdd. As aresult, the twelfth TFT T12 whose gate
is connected to the first Q node Q1 of the first circuit block
BL1 of the second stage STG2 has a ready state. Next, when
alow level of the second gate clock GCLK2 is inputted to the
first circuit block BL1 of the second stage STG2, the twelfth
TFT T12 of the first circuit block BL1 of the second stage
STG2 is turned on and the second scan signal Scan(2) is
outputted from the first output node OUT1 of the first circuit
block BL1 of the second stage STG2. The second scan signal
Scan(2) outputted from the first output node OUT1 of the first
circuit block BL1 of the second stage STG2 may be inputted
to the second gate line GL2, the fifteenth TFT T15 of the
second circuit block BL2 of the second stage STG2 and the
first circuit block BL1 of the third stage STG3.

[0140] Thefirst circuit block BL1 ofthe second stage STG2
generates the second scan signal Scan(2) using the first scan
signal Scan(1) outputted from the first circuit block BL1 of
the first stage STG1 instead of the start voltage VST. As a
result, the first circuit blocks (odd circuit blocks) of the plu-
rality of stages STG1 to STGp are connected in cascade such
that the first circuit block of the present stage generates the
present scan signal using the previous scan signal outputted
from the first circuit block of the previous stage.

[0141] In addition, when low levels of the first scan signal
Scan(1) and a high level of the emission reset voltage ERST
are inputted to the second circuit block BL2 of the first stage
STG1, the fourteenth TFT T14 of the second circuit block
BL2 of the first stage STG1 is turned on and the second QB
node QB2 of the second circuit block BL2 of the first stage
STG1 has a logic high state. As a result, the twenty-first and
twenty-second TFTs T21 and T22 of the second circuit block
BL2 of the first stage STG1 are turned off and the first emis-
sion signal EM(1) is held to have a previous logic low state.
[0142] Next, when a low level of the first scan signal Scan
(1) and a low level of the emission reset voltage ERST are
inputted to the second circuit block BL2 of the first stage
STG1, the sixteenth TET T16 of the second circuit block BL.2
of the first stage STG1 is turned on and the second Q node Q2
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of the second circuit block BL2 of the first stage STG1 is
changed from a logic high state to a logic low sate corre-
sponding to the low level voltage Vss. As a result, the twen-
tieth TFT T20 of the second circuit block BL.2 of the first stage
STG1 is turned on and the first emission signal EM(1) has a
logic high state corresponding to the high level voltage Vdd.
That is, the first emission signal EM(1) is changed from a
logic low state to a logic high state.

[0143] Next, when a high level of the first scan signal Scan
(1) is inputted to the second circuit block BL2 of the first stage
STG1, the fifteenth TFT T15 is turned off and the first emis-
sion signal EM(1) is held to have a previous logic high state.

[0144] Next, when a low level of the second emission clock
ECLK2 is inputted to the second circuit block BL2 of the first
stage STG1, the seventeenth TFT T17 of the second circuit
block BL2 ofthe first stage STG1 is turned on and the second
QB node QB2 of the second circuit block BL.2 of the first
stage STGI has a logic low state corresponding to the low
level voltage Vss. As a result, the twenty-first and twenty-
second TFTs T21 and T22 of the second circuit block BL2 of
the first stage STG1 are turned on and the first emission signal
EM(1) has a logic low state corresponding to the low level
voltage Vss. That is, the first emission signal EM(1) is
changed from a logic high stat to a logic low state.

[0145] Although not shown, when alow level of the second
scan signal Scan(2) and a high level of the emission reset
voltage ERST are inputted to the second circuit block BL.2 of
the second stage STG2, the fourteenth TFT T14 of the second
circuit block BL2 of the second stage STG2 is turned on and
the second QB node QB2 of the second circuit block BL2 of
the second stage STG2 has a logic high state. As a result, the
twenty-first and twenty-second TFTs T21 and T22 of the
second circuit block BL2 of the second stage STG2 are turned
off and the second emission signal EM(2) is held to have a
previous logic low state.

[0146] Next, when a low level of the second scan signal
Scan(2) and a low level of the emission reset voltage ERST
are inputted to the second circuit block BL2 of the second
stage STG2, the sixteenth TFT T16 of the second circuit block
BL2 of the second stage STG?2 is turned on and the second Q
node Q2 of the second circuit block BL2 of the second stage
STG2 is changed from a logic high state to a logic low sate
corresponding to the low level voltage Vss. As a result, the
twentieth TFT T20 of the second circuit block BL2 of the
second stage STG2 is turned on and the second emission
signal EM(2) has a logic high state corresponding to the high
level voltage Vdd. That is, the second emission signal EM(2)
is changed from a logic low state to a logic high state.

[0147] Next, when a high level of the second scan signal
Scan(2) is inputted to the second circuit block BL2 of the
second stage STG2, the fifteenth TFT T15 is turned off and
the second emission signal EM(2) is held to have a previous
logic high state.

[0148] Next, when a low level of the third emission clock
ECLK3 is inputted to the second circuit block BL2 of the
second stage STG2, the seventeenth TFT T17 of the second
circuit block BL2 of the second stage STG2 is turned on and
the second QB node QB2 of the second circuit block BL2 of
the second stage STG2 has a logic low state corresponding to
the low level voltage Vss. As a result, the twenty-first and
twenty-second TFTs T21 and T22 of the second circuit block
BL2 of the second stage STG2 are turned on and the second
emission signal EM(2) has a logic low state corresponding to
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the low level voltage Vss. That is, the second emission signal
EM(2) is changed from a logic high stat to a logic low state.
[0149] While the scan signal generated from the scan signal
generating unit is supplied to the gate line and the emission
signal generating unit controls the state of the QB node of the
inverter using the signal generated from the shift register in
the related art, the nth scan signal Scan(n) generated from the
first circuit block BL1 is supplied to the fifteenth TFT T15 of
the second circuit block BL2 in the second embodiment of the
present invention. When the nth scan signal Scan(n) has a
logic low state, the second QB node QB2 ofthe second circuit
block BL2 may have an electrically floating potential. As a
result, operation characteristics of the twenty-first and
twenty-second TFTs T21 and T22 may be deteriorated and
the nth emission signal EM(n) may be destabilized.

[0150] For the purpose of preventing the above deteriora-
tion, the second QB node QB2 may be held stable using the
emission clocks ECLK1 to ECLK4 and the seventeenth TFT
T17. The kind and order of the emission clocks ECLKI1 to
ECLK4 may vary in another embodiment. For example,
while the first emission signal EM(1) has a logic low state, the
second QB node QB2 may have a logic low state due to the
second emission clock ECLK2 and the twenty-first and
twenty-second TFTs T21 and T22 may be turned on. As a
result, the first emission signal EM(1) may be held to have a
logic low state. In addition, while the first emission signal
EM(1) has a logic high state, the second Q node Q2 may have
alogic low statedue to the emission reset signal ERST and the
first scan signal Scan(1) and the twentieth TFT T20 may be
turned on. As a result, the first emission signal EM(1) may be
held to have a logic high state.

[0151] During the first time period TP1 where the nth scan
signal Scan(n) has a low level and the nth emission signal has
alow level, the gate of the driving TFT DTr (of F1G. 9) in each
pixel P (of FIG. 9) is initialized. During the second time
period TP2 where the nth scan signal Scan(n) has a low level
and the nth emission signal has a high level, the mth data
voltage Vdata(m) and the threshold voltage Vth are stored in
the pixel capacitor Cp (of FIG. 9). During the third time
period TP3 where the nth scan signal Scan(n) has a high level
and the nth emission signal has a high level, the gate of the
driving TFT DTr is held to have the mth data voltage Vdata
(m) and the threshold voltage Vth. During the fourth time
period TP4 where the nth scan signal Scan(n) has a high level
and the nth emission signal has a low level, the light emitting
diode E (of FIG. 9) emits a light.

[0152] Although not shown, the gate driver according to the
second embodiment may be formed in a non-display area of
the display panel. For example, the first circuit block BL1
may be formed in a third area and the second circuit block
BL2 may be formed in a fourth area. Since elements for the
gate driver is reduced as compared with the related art, a sum
of the third and fourth areas W3 and W4 is smaller than a sum
of the first and second areas W1 and W2 (of FIG. 2). For
example, the gate driver including the first and second circuit
blocks BL1 and BL.2 of the second embodiment may have a
width of about 841 pm, while the gate driver including the
scan signal generating unit and the emission signal generating
unit of the related art may have a width of about 1150 um. As
aresult, an area for the gate driver is reduced by about 26.9%
as compared with an area for the gate driver of the related art.
In addition, since the elements for the gate driver are reduced,
conductive lines connected to the elements are reduced to
obtain a narrow bezel.
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[0153] Consequently, in an OLED display device accord-
ing to an embodiment of the present invention, since a scan
signal and an emission signal are generated by a single stage
of a gate driver, an area for the gate driver is reduced. In
addition, since the conductive lines for supplying signals to
the stage are reduced, a narrow bezel is obtained and appear-
ance of the OLED display device is improved.

[0154] It will be apparent to those skilled in the art that
various modifications and variations can be made inan OLED
display device of the present disclosure without departing
from the sprit or scope of the invention. Thus, it is intended
that the present invention covers the modifications and varia-
tions of this invention provided they come within the scope of
the appended claims and their equivalents.

What is claimed is:

1. An organic light emitting diode display device, compris-

ing:

a display panel including a plurality of pixels;

a data driver supplying a data signal to the plurality of
pixels;

a gate driver supplying a plurality of scan signals and a
plurality of emission signals to the plurality of pixels, the
gate driver including a plurality of stages, at least one of
the plurality of stages having a first circuit block gener-
ating one of the plurality of scan signals and a second
circuit block generating one of the plurality of emission
signals using one of the plurality of scan signals; and

a timing controller supplying a plurality of control signals
to the data driver and the gate driver.

2. The device according to claim 1, wherein the first circuit
block of an nth stage generates an nth scan signal using an
(n-1)th scan signal, a plurality of gate clocks, a high level
voltage and a low level voltage, and wherein the second
circuit block of the nth stage generates an nth emission signal
using the nth scan signal, a plurality of emission clocks, an
emission reset voltage, the high level voltage and the low level
voltage.

3. The device according to claim 2, wherein the first circuit
block of a first stage generates a first scan signal using a start
voltage, the plurality of gate clocks, the high level voltage and
the low level voltage, and wherein the second circuit block of
the first stage generates a first emission signal using the start
voltage, the first scan signal, the plurality of emission clocks,
the emission reset voltage, the high level voltage and the low
level voltage.

4. The device according to claim 2, wherein the plurality of
gate clocks include first to fifth gate clocks of 5-phase pulse,
and the plurality of emission clocks include first to fifth emis-
sion clocks of S-phase pulse.

5. The device according to claim 2, wherein the first circuit
block includes first to eleventh thin film transistors (TFTs) of
a negative type and a first capacitor, and wherein the second
circuit block includes twelfth to twenty-second TFTs of a
negative type and a second capacitor.

6. The device according to claim 5, wherein a gate of the
first TFT is connected to one of an input terminal of a start
voltage and the first circuit block of a previous stage, a source
ofthe first TFT is connected to a drain of the second TFT, and
adrain of the first TFT is connected to an input terminal of the
high level voltage,

wherein a gate of the second TFT is connected to one of

input terminals of the plurality of gate clocks, a drain of
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the second TFT is connected to the source of the first
TFT, and a source of the second TFT is connected to a
drain of the third TFT,

wherein a gate of the third TFT is connected to an input
terminal of the high level voltage, a drain of the third
TFT is connected to the source of second TFT, and a
source of the third TFT is connected to a first Q node,

wherein a gate of the fourth TFT is connected to an input
terminal of the high level voltage, a drain of the fourth
TFT is connected to the first Q node, and a source of the
fourth TFT is connected to a drain of the sixth TFT,

wherein a gate of the fifth TFT is connected to an input
terminal of the high level voltage, a drain of the fifth TFT
1s connected to the first Q, and a source of the fifth TFT
is connected to a gate of the eleventh TFT,

wherein a gate of the sixth TFT is connected to a first QB
node, a drain of the sixth TFT is connected to a source of
the fourth TFT, and a source of the sixth TFT is con-
nected to an input terminal of the low level voltage,

wherein a gate of the seventh TFT may be connected to one
of input terminals of the plurality of gate clocks, a drain
of the seventh TFT is connected to an input terminal of
the high level voltage, and a source of the seventh TFT is
connected to the first QB,

wherein a gate of the eighth TFT is connected to one of an
input terminal of the start voltage and the first circuit
block of the previous stage, a drain of the eighth TFT is
connected to the first QB node, and a source of the eighth
TFT is connected to an input terminal of the low level
voltage,

wherein a gate of the ninth TFT is connected to a source of
the fifth TFT, a drain of the ninth TFT is connected to the
first QB, and a source of the ninth TFT is connected to an
input terminal of the low level voltage,

wherein a gate of the tenth TFT is connected to the first Q
node, a drain of the tenth TFT is connected to one of
input terminals of the plurality of gate clocks, and a
source of the tenth TFT is connected to a drain of the
eleventh TFT,

wherein a gate of the eleventh TFT is connected to the first
QB node, a drain of the eleventh TFT is connected to a
source of the tenth TFT, and a source of the eleventh TFT
is connected to an input terminal of the low level voltage,

wherein the first capacitor is connected between the gate
and the source of the tenth TFT, and

wherein a first output node between the source of the tenth
TFT and the drain of the eleventh TFT is connected to a
gate line of the display panel, the second circuit block
and a next stage.

7. The device according to claim 5, wherein a gate of the
twelfth TFT is connected to one of input terminals of the
plurality of emission clocks, a drain of the twelfth TFT is
connected to an input terminal of the high level voltage, and
a source of the twelfth TFT is connected to a second Q node,

wherein a gate of the thirteenth TFT is connected to one of
input terminals of the plurality of emission clocks, a
drain of the thirteenth TFT is connected to one of an
input terminal of the start voltage and the first circuit
block of a previous stage, and a source of the thirteenth
TFT is connected to a second QB node,

wherein a gate of the fourteenth TFT is connected to the
second QB node, a drain of the fourteenth TFT is con-
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nected to the second Q node, and a source of the four-
teenth TFT is connected to an input terminal of the low
level voltage,
wherein a gate of the fifteenth TFT is connected to an input
terminal of the emission reset voltage, a drain of the
fifteenth TFT is connected to an input terminal of the
high level voltage, and a source of the fifteenth TFT is
connected to a drain of the sixteenth TFT,
wherein a gate of the sixteenth TFT is connected to a first
output node of the first circuit block, a drain of the
sixteenth TFT is connected to a source of the fifteenth
TFT, and a source of the sixteenth TFT is connected to
the second QB node,
wherein a gate of the seventeenth TFT is connected to one
of input terminals of the plurality of emission clocks, a
drain of the seventeenth TFT is connected to the second
QB node, and a source of the seventeenth TFT is con-
nected to an input terminal of the low level voltage,
wherein a gate of the eighteenth TFT is connected to a
second output node, a drain of the eighteenth TFT is
connected to an input terminal of the high level voltage,
and a source of the eighteenth TFT is connected to a
source of the twenty-first TFT,
wherein a gate of the nineteenth TFT is connected to one of
input terminals of the plurality of emission clocks, a
drain of the nineteenth TFT is connected to the second
QB node, and a source of the nineteenth TFT is con-
nected to an input terminal of the low level voltage,

wherein a gate of the twentieth TFT is connected to the
second Q node, a drain of the twentieth TFT is connected
to an input terminal of the high level voltage, and a
source of the twentieth TFT is connected to a drain of the
twenty-first TFT,

wherein a gate of the twenty-first TFT is connected to the

second QB node, a drain of the twenty-first TFT is con-
nected to a source of the twentieth TFT, and a source of
the twenty-first TFT is connected to a drain of the
twenty-second TFT,

wherein a gate of the twenty-second TFT is connected to

the second QB node, a drain ofthe twenty-second TFT is
connected to a source of the twenty-first TFT, and a
source of the twenty-second TFT is connected to an
input terminal of the low level voltage,

wherein the second capacitor is connected between the

gate and the source of the twentieth TFT, and

wherein the second output node between the source of the

twentieth TFT and the drain of the twenty-first TFT is
connected to an emission line of the display panel.

8. The device according to claim 2, wherein the first circuit
block of a first stage generates a first scan signal using a start
voltage, the plurality of gate clocks, a Q node reset voltage,
the high level voltage and the low level voltage, and wherein
the second circuit block of the first stage generates a first
emission signal using the start voltage, the first scan signal,
the plurality of emission clocks, the emission reset voltage,
the high level voltage and the low level voltage.

9. The device according to claim 2, wherein the plurality of
gate clocks include first to fourth gate clocks of 4-phase pulse,
and the plurality of emission clocks include first to fourth
emission clocks of 4-phase pulse.

10. The device according to claim 2, wherein the first
circuit block includes first to thirteenth thin film transistors
(TFTs) of a positive type and a first capacitor, and wherein the
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second circuit block includes fourteenth to twenty-second
TFTs of a positive type and a second capacitor.

11. The device according to claim 10, wherein a gate of the
first TFT is connected to an input terminal of a start voltage,
a source of the first TFT is connected to an input terminal of
the high level voltage and a drain of the first TFT is connected
to a source of the second TFT,

wherein a gate of the second TFT is connected to one of

input terminals of the plurality of gate clocks, a source of
the second TFT is connected to the drain of the first TEFT
and a drain ofthe second TFT is connected to a source of
the third TFT,

wherein a gate of the third TFT is connected to an input

terminal of the high level voltage, a source of the third
TFT is connected to the drain of second TFT, and a drain
of the third TFT is connected to a first Q node,
wherein a gate of the fourth TFT is connected to an input
terminal of the high level voltage, a source of the fourth
TFT is connected to the first Q node, and a drain of the
fourth TFT is connected to a source of the seventh TFT,
wherein a gate of the fifth TFT is connected to an input
terminal of the high level voltage, a source of the fifth
TFT is connected to the first Q node, and a drain of the
fifth TFT is connected to a source of the eighth TFT,
wherein a gate of the sixth TFT is connected to an input
terminal of the high level voltage, a source of the sixth
TFT is connected to a first QB node, a drain of the sixth
TFT is connected to a gate of the tenth TFT,
wherein a gate of the seventh TFT is connected to an input
terminal of the Q node reset voltage, a source of the
seventh TFT is connected to a drain of the fourth TFT,
and a drain of the seventh TFT is connected to an input
terminal of the low level voltage Vss,
wherein a gate of the eighth TFT is connected to the first
QB node, a source of the eighth TFT is connected to a
drain of the fifth TFT, and a drain of the eighth TFT is
connected to an input terminal of the low level voltage,

wherein a gate of the ninth TFT is connected to one of the
input terminals of the plurality of gate clocks, a source of
the ninth TFT is connected to an input terminal of the
high level voltage, and a drain of the ninth TFT is con-
nected to the first QB node,

wherein a gate of the tenth TFT is connected to an input

terminal of the start voltage VST, a source of the tenth
TFT is connected to the first QB node, and a drain of the
tenth TFT is connected to an input terminal of the low
level voltage,

wherein a gate of the eleventh TFT is connected to a drain

of the sixth TFT, a source of the eleventh TFT is con-
nected to the first QB node, and a drain of the eleventh
TFT is connected to an input terminal of the low level
voltage,

wherein a gate of the twelfth TFT is connected to the first Q

node, a source of the twelfth TFT is connected to one of
the input terminals of the plurality of gate clocks, and a
drain of the twelfth TFT is connected to a source of the
thirteenth TFT,

wherein a gate of the thirteenth TFT is connected to the first

QB node, a source of the thirteenth TFT is connected to
a drain of the twelfth TFT, and a drain of the thirteenth
TFT is connected to an input terminal of the low level
voltage,

wherein the first capacitor is connected between the gate

and the drain of the twelfth TFT, and
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wherein a first output node between the drain of the twelfth
TFT and the source of the thirteenth TFT is connected to
a gate line of the display panel, the second circuit block
and a next stage.
12. The device according to claim 10, wherein a gate of the
fourteenth TFT is connected to one of input terminals of the
plurality of emission clocks, a source of the fourteenth TFT is
connected to an input terminal of the high level voltage and a
drain of the fourteenth TFT is connected to a second Q node,
wherein a gate of the fifteenth TFT is connected to an input
terminal of a first output node of the first circuit block, a
source of the fifteenth TFT is connected to the second Q
node and a drain of the fifteenth TFT is connected to a
second QB node,
wherein a gate of the sixteenth TFT is connected to the
second QB node, a source of the sixteenth TFT is con-
nected to the second Q node, and a drain of the sixteenth
TFT is connected to an input terminal of the low level
voltage,
wherein a gate of the seventeenth TFT is connected to one
of the input terminals of the plurality of emission clocks,
a source of the seventeenth TFT is connected to the
second QB node, and a drain of the seventeenth TFT is
connected to an input terminal of the low level voltage,

wherein a gate of the eighteenth TFT is connected to a drain
of the twentieth TFT, a source of the eighteenth TFT is
connected to an input terminal of the high level voltage,
and a drain of the eighteenth TFT is connected to a drain
of the twenty-first TFT,
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wherein a gate of the nineteenth TFT is connected to a drain
of the twentieth TFT, a source of the nineteenth TFT is
connected to an input terminal of the high level voltage,
and a drain of the nineteenth TFT is connected to a drain
of the twenty-first TFT,

wherein a gate of the twentieth TFT is connected to the
second Q node, a source of the twentieth TFT is con-
nected to an input terminal of the high level voltage, and
a drain of the twentieth TFT is connected to a source of
the twenty-first TFT,

wherein a gate of the twenty-first TFT is connected to the
second QB node, a source of the twenty-first TFT is
connected to a drain of the twentieth TFT, and a drain of
the twenty-first TFT is connected to a drain of the nine-
teenth TFT,

wherein a gate of the twenty-second TFT is connected to
the second QB node, a source of the twenty-second TFT
is connected to a drain of the nineteenth TFT, and a drain
of the twenty-second TFT is connected to an input ter-
minal of the low level voltage,

wherein the second capacitor is connected between the
gate and the drain of the twentieth TFT, and

wherein a second output node between the drain of the
twentieth TFT and the source of the twenty-first TFT is
connected to an emission line of the display panel.

* ok %k
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