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(57) ABSTRACT

This invention relates to an organic light emitting diode
display device that is adaptive for preventing a characteristic
change of a device which drives the organic light emitting
diode and for securing reliability of the device. The organic
light emitting diode display device includes: a pixel array
having a plurality of scan lines and a plurality of data lines
that cross each other, a plurality of power voltage supply
lines to which a high level power supply voltage is supplied
and that are substantially parallel to the data lines, a plurality
of reset lines substantially parallel to the scan lines, a
plurality of organic light emitting diodes that emit light due
to the high level power supply voltage from the power
voltage supply line, and a plurality of organic light emitting
diode drive circuits that drive the organic light emitting
diode with data from the data line in response to a scan
signal from the scan line and that is initialized in response
to a reset signal from the reset line; a scan drive circuit that
supplies the scan signal to the scan lines; a reset drive circuit
that supplies the reset signal to the reset lines that initializes
the organic light emitting diode drive circuit; and a data
drive circuit that supplies the data to the data lines respec-
tively, wherein the scan drive circuit and the reset drive
circuit are on a substrate including the pixel array.
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ORGANIC LIGHT EMITTING DIODE DISPLAY

[0001] This application claims the benefit of Korean
Patent Application No. P2005-055393, filed on Jun. 25,
2005, and Korean Patent Application No. P2005-056551,
filed on Jun. 28, 2005, 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 invention relates to an organic light
emitting diode display device, and more particularly to an
organic light emitting diode display device that compensates
for a change in a device driving characteristic of the organic
light emitting diode and for improving the reliability of the
device.

[0004]

[0005] Recently, various flat panel display devices have
been developed that have reduced weight and bulk that are
capable of eliminating the disadvantages of a cathode ray
tube (CRT). Such flat panel display devices include a liquid
crystal display (LCD), a field emission display (FED), a
plasma display panel (PDP) and a light emitting diode
(LED) display, etc.

[0006] The LED display device of such display devices
employs an LED including a phosphorous material capable
of emitting light by a re-combination of electrons with holes.
The LED display device is generally classified into an
inorganic LED display device using an inorganic compound
as the phosphorous material and an organic LED (OLED)
display device using an organic compound as the phospho-
rous material. Such an OLED display device has the advan-
tages of a low voltage driving, a self-luminescence, a thin
thickness, a wide viewing angle, a fast response speed, high
contrast, etc.

[0007] The OLED usually includes of an electron injection
layer, an electron transport layer, a light-emitting layer, a
hole transport layer and a hole injection layer that are
disposed between a cathode and an anode. In such an OLED,
when a predetermined voltage is applied between the anode
and the cathode, electrons produced from the cathode are
moved, via the electron injection layer and the electron
transport layer, into the light-emitting layer while holes
produced from the anode are moved, via the hole injection
layer and the hole transport layer, into the light-emitting
layer. Thus, the electrons and the holes fed from the electron
transport layer and the hole transport layer emit light due to
their re-combination in the light-emitting layer.

[0008] As shown in FIG. 1, an active matrix type OLED
display device employing the above-mentioned OLED
includes an OLED panel 13 having nxm number of pixels
P[i,j] arranged in a nxm matrix at pixel areas defined by the
crossing of n number of scan lines G1 to Gn (n is a positive
integer) and m number of data lines D1 to Dm (m is a
positive integer); a scan drive circuit 12 for driving the scan
lines G1 to Gn of the OLED panel 13; a data drive circuit 11
for driving the data lines D1 to Dm of the OLED panel 13;
and m number of power voltage supply lines S1 to Sm
arranged in parallel to the data lines D1 to Dm for supplying
a high level power supply voltage VDD to each pixel P[i,j].
Herein, P[i,j] is a pixel positioned at an i row and a j™

2. Discussion of the Related Art
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column, and i is a positive integer smaller than or equal to
n and j is a positive integer smaller than or equal to m.

[0009] The scan drive circuit 12 include a plurality of gate
drive integrated circuits. Each of gate drive integrated cir-
cuits includes a shift register sequentially shifting a scan
signal to output for each horizontal period; a level shifter
converting an swing width of output signal of the shift
register into a swing width which is suitable for driving a
pixel drive device, i.e., thin film transistor TFT; and an
output buffer connected between the level shifter and the
scan lines G1 to Gn.

[0010] The scan drive circuit 12 sequentially supplies the
scan signal to the scan lines G1 to Gn to select a horizontal
line of the organic light emitting diode panel 13 to which the
data are supplied.

[0011] The data drive circuit 11 converts the digital data
voltage input from the outside into an analog data voltage.
The data drive circuit 11 supplies the analog data voltage to
the data lines D1 to Dm whenever the scan signal is
supplied.

[0012] Each of the pixels P[ij] receives a data voltage
from the data lines D1 to Dm when the scan signal is applied
to the scan lines G1 to Gn, and generates light corresponding
to the data voltage.

[0013] Each pixel P[ij] includes an OLED having an
anode connected to the power voltage supply lines S1 to Sm,
and an OLED drive circuit 15 that is connected to the scan
lines G1 to Gn and the data lines D1 to Dm and to which a
low level power supply voltage VSS is supplied.

[0014] The OLED drive circuit 15 includes a first transis-
tor T1 for supplying a data voltage from the data lines D1 to
Dm to a first node N1 in response to the scan signal from the
scan lines G1 to Gn; a second transistor T2 for controlling
a current amount flowing in the OLED in response to a
voltage of the first node N1; and a storage capacitor Cs in
which the voltage of the first node N1 is charged.

[0015] The drive waveform of the OLED drive circuit 15
is as shown in FIG. 2. In FIG. 2, ‘1F’ is one frame period,
‘1H’ is one horizontal period, ‘Vg i’ is a gate voltage
supplied from the i™ scan line G1, ‘Pcs’ is a scan signal,
“Vd_j’ is a data voltage supplied from the j™ data line Dj,
VN1 is a voltage of the first node N1, and ‘I; 5’ s a
current which flows through the OLED.

[0016] Referring to FIGS. 1 and 2, the first transistor T1 is
turned on when the scan signal is applied thereto through the
scan lines G1 to Gn, thereby supplying a data voltage Vd
from the data lines D1 to Dm to the first node N1. The data
voltage Vd supplied to the first node N1 is charged in the
storage capacitor Cs and is supplied to a gate electrode of the
second transistor T2. If the second transistor T2 is turned on
by the data voltage Vd supplied in this manner, then the
current flows through the OLED. At this time, the current
flowing through the OLED is generated by the high level
power supply voltage VDD, and the amount of the current
is in proportion to the magnitude of the data voltage applied
to the second transistor T2. Further, even when the first
transistor T1 is turned off, the second transistor T2 stays
turned by a voltage on the storage capacitor Cs to thereby
control the amount of the current flowing in the OLED until
the data voltage Vd of the next frame is supplied thereto.
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[0017] The OLED display device of the related art as in
FIGS. 1 and 2 has the following problems.

[0018] First, a positive data voltage Vd is applied for a
long time to the gate electrode of the second transistor T2
that drives the OLED. A gate bias stress is accumulated in
the second transistor T2 by the positive data voltage Vd, as
shown in FIG. 3, as time passes. The accumulated gate bias
stress causes a threshold voltage Vth of the second transistor
T2 to be shifted. Due to the deterioration of the second
transistor T2, the OLED display device of the related art
becomes unstable in driving, and its reliability drops as time
passes. FIG. 4B represents the change of the transistor
caused by a negative gate bias stress when a negative current
is repeatedly applied to the gate electrode of the transistor
over a long time period, and an arrow mark in FIGS. 4A and
4B represents a movement of the threshold voltage Vth of
the transistor.

[0019] Secondly, the reliability of the scan operation of the
OLED display device of the related art decreases because an
undesired voltage is applied to the gate line due to a charge
remaining in control nodes which control the output of the
scan drive circuit 12. Especially, if a Q node for increasing
a shift register output of the scan drive circuit 12 is charged
with the remaining charge for a non-scan period, then the
undesired voltage appears in the gate line, thus a leakage
current is generated in the transistors T1, T2 and the reli-
ability of the scan operation decreases.

[0020] Thirdly, in the OLED display device of the related
art, the cost of the drive circuit, such as the scan drive circuit
12, is high, and the manufacturing cost is high because of a
process that adheres the scan drive circuit 12 to the substrate
where the pixel array is formed.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention is directed to an
organic light emitting diode display that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art.

[0022] An advantage of the present invention is to provide
an organic light emitting diode display device that prevents
a characteristic change of a device that drives the organic
light emitting diode and for improving the reliability of the
device.

[0023] Another advantage of the present invention is to
provide an organic light emitting diode display device that
improves the reliability of driving the OLED by periodically
discharging a residual charge of a scan line and a control
node within a scan drive circuit.

[0024] Another advantage of the present invention is to
provide an organic light emitting diode display device that
reduces the circuit cost and the fabrication process com-

plexity.

[0025] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.
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[0026] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an organic light emitting
diode display device according to an aspect of the present
invention includes: a pixel array having a plurality of scan
lines and a plurality of data lines that cross each other, a
plurality of power voltage supply lines to which a high level
power supply voltage is supplied and that are substantially
parallel to the data lines, a plurality of reset lines substan-
tially parallel to the scan lines, a plurality of organic light
emitting diodes that emit light due to the high level power
supply voltage from the power voltage supply line, and a
plurality of organic light emitting diode drive circuits that
drive the organic light emitting diode with data from the data
line in response to a scan signal from the scan line and that
is initialized in response to a reset signal from the reset line;
a scan drive circuit that supplies the scan signal to the scan
lines; a reset drive circuit that supplies the reset signal to the
reset lines that initializes the organic light emitting diode
drive circuit; and a data drive circuit that supplies the data
to the data lines respectively, wherein the scan drive circuit
and the reset drive circuit are on a substrate including the
pixel array.

[0027] An organic light emitting diode display device
according to another aspect of the present invention
includes: a pixel array having a plurality of scan lines and a
plurality of data lines that cross each other, a plurality of
power voltage supply lines to which a high level power
supply voltage is supplied and that are substantially parallel
to the data lines, a plurality of reset lines substantially
parallel to the scan lines, a plurality of organic light emitting
diodes that emit light due to the high level power supply
voltage from the power voltage supply line, and a plurality
of organic light emitting diode drive circuits that drive the
organic light emitting diode with data from the data line in
response to a scan signal from the scan line and that is
initialized in response to a reset signal from the reset line; a
scan drive circuit that supplies the scan signals to the scan
lines by plurality of stages that each have a first pull-up
transistor that supplies the scan signal to the scan line in
response to a voltage of a first Q node and a first pull-down
transistor that discharges the scan line in response to a
voltage of a first QB node; a reset drive circuit that supplies
the reset signals to the reset lines by a plurality of stages that
each have a second pull-up transistor that supplies the reset
signal to the reset line in response to a voltage of a second
Q node and a second pull-down transistor that discharges the
reset line in response to a voltage of a second QB node; a
first transistor that discharges the first Q node of the scan
drive circuit in response to the reset signal; and a second
transistor that discharges the second Q node of the reset
drive circuit in response to the scan signal.

[0028] An organic light emitting diode display device
according to still another aspect of the present invention
includes: a pixel array having a plurality of scan lines and a
plurality of data lines that cross each other, a plurality of
power voltage supply lines to which a high level power
supply voltage is supplied and that are substantially parallel
to the data lines, a plurality of reset lines substantially
parallel to the scan lines, a plurality of organic light emitting
diodes that emit light due to the high level power supply
voltage from the power voltage supply line, and a plurality
of organic light emitting diode drive circuits that drive the
organic light emitting diode with data from the data line in
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response to a scan signal from the scan line and that is
initialized in response to a reset signal from the reset line; a
scan drive circuit that supplies the scan signals to the scan
lines by a plurality of stages that each have a first pull-up
transistor that supplies the scan signal to the scan line in
response to a voltage of a first Q node and a first pull-down
transistor that discharges the scan line in response to a
voltage of a first QB node; a reset drive circuit that supplies
the reset signals to the reset lines by a plurality of stages that
each have a first pull-up transistor that supplies the reset
signal to the reset line in response to a voltage of a second
Q node and a second pull-down transistor that discharges the
reset line in response to a voltage of a second QB node; a
first transistor that discharges the scan line in response to the
reset signal; and a second transistor that discharges the reset
line in response to the scan signal.

[0029] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] 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 inven-
tion.

[0031]

[0032] FIG. 1 is a diagram representing an organic light
emitting diode display device of the related art;

[0033] FIG. 2 is a diagram representing a drive waveform
of a drive circuit of an organic light emitting diode of FIG.
1

[0034] FIG. 3 is a diagram representing an accumulated
gate bias stress in accordance with a voltage applying time;

[0035] FIG. 4A is a diagram representing a characteristic
change of a device caused by a positive gate bias stress;

[0036] FIG. 4B is a diagram representing a characteristic
change of a device caused by a negative gate bias stress;

[0037] FIG. 5 is a block diagram representing an OLED
display device according to a first embodiment of the present
invention;

[0038] FIG. 6 is a waveform diagram representing an
input/output waveform of the OLED display device shown
in FIG. 5;

[0039] FIG. 7 is a graph representing a decrease of a gate
bias stress in the OLED display device according to the
embodiment of the present invention;

[0040] FIG. 8 is a block diagram representing a first
embodiment of a scan drive circuit and a reset drive circuit
shown in FIG, 5, in detail;

[0041] FIG. 9 is a block diagram representing an OLED
display device according to a second embodiment of the
present invention;

In the drawings:
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[0042] FIG. 10 is a block diagram representing a second
embodiment of a scan drive circuit and a reset drive circuit
shown in FIG. 5 or 9, in detail;

[0043] FIG. 11 is a circuit diagram representing a first
embodiment of a scan drive circuit and a reset drive circuit
shown in FIG. 10, in detail;

[0044] FIG. 12 is a circuit diagram representing a second
embodiment of the scan drive circuit and the reset drive
circuit shown in FIG. 10, in detail;

[0045] FIG. 13 is a circuit diagram representing a third
embodiment of the scan drive circuit and the reset drive
circuit shown in FIG. 10, in detail;

[0046] FIG. 14 is a block diagram representing a third
embodiment of the scan drive circuit and the reset drive
circuit shown in FIG. 9, in detail;

[0047] FIG. 15 is a circuit diagram representing a first
embodiment of the scan drive circuit and the reset drive
circuit shown in FIG. 14, in detail;

[0048] FIG. 16 is a circuit diagram representing a second
embodiment of the scan drive circuit and the reset drive
circuit shown in FIG. 14, in detail; and

[0049] FIG. 17 is a circuit diagram representing a third
embodiment of the scan drive circuit and the reset drive
circuit shown in FIG. 14, in detail.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0050] Reference will now be made in detail to an embodi-
ment of the present invention, examples of which are
illustrated in the accompanying drawings.

[0051] With reference to FIGS. 5 to 17, embodiments of
the present invention will be explained as follows.

[0052] Referring to FIG. 5, an OLED display device
according to an embodiment of the present invention
includes nxm number of pixels P[i,j] arranged in an nxm
matrix at pixel areas defined by the crossing of n number of
scan lines G1 to Gn and m number of data lines D1 to Dm;
m number of power voltage supply lines S1 to Sm arranged
in parallel to the data lines D1 to Dm to supply the high level
power supply voltage VDD to each of the pixels P[i,j]; reset
lines R1 to Rn arranged in parallel to the scan lines G1 to Gn
to supply a reset signal to each of the pixels P[i,j]; a scan
drive circuit 102 for driving the scan lines G1 to Gn; a reset
drive circuit 106 for driving the reset lines R1 to Rn; and a
data drive circuit 101 for driving the data lines D1 to Dm.

[0053] The scan drive circuit 102 and the reset drive
circuit 106 together with a pixel array are formed on a
substrate where the pixel array is formed including of the
data lines D1 to Dm, the scan lines G1 to Gn, the power
voltage supply lines S1 to Sm and the pixels P[i,j]is formed.

[0054] The scan drive circuit 102 includes a shift register
that sequentially shifts a scan signal for each horizontal
period to output and sequentially supply the scan signal to
the scan lines G1 to Gn.

[0055] The reset drive circuit 106 includes a shift register
that outputs and sequentially supplies the reset signal to the
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reset lines R1 to Ru. The reset drive circuit 106 is formed at
the side opposite to the scan drive circuit 102 with a display
array area 108 therebetween.

[0056] The scan drive circuit 102 and the reset drive
circuit 106 include a plurality of transistors using amorphous
silicon (a-Si) like the TFT’s of the pixel array so that they
can be formed together at the same time as the pixel array
on the same substrate. On the other hand, when the TFT’s of
the pixel array are formed of poly silicon, the TFT’s of the
scan drive circuit and the reset drive circuit 106 are also
formed of poly silicon.

[0057] Inthis way, the scan drive circuit 102 and the reset
drive circuit 106 that are formed embedded together with the
pixel array in the OLED panel 103, thus circuit cost can be
minimized and a process of forming a circuit or adhering to
the pixel array substrate is not required.

[0058] The data drive circuit 101 converts the digital data
input into an analog data voltage. The data drive circuit 101
supplies the analog data voltage to the data lines D1 to Dm
whenever the scan signal is supplied.

[0059] Each of the pixels P[ij] receives a data voltage
from the data lines D1 to Dm to generate light corresponding
to the data voltage when the scan signal is applied to the scan
lines G1 to Gn, and a picture is displayed in a pixel area 108
including of the pixels P[i,j].

[0060] To this end, each pixel P[ij] includes an OLED
having an anode connected to the power voltage supply lines
S1 to Sm and an OLED drive circuit 105 that is connected
to the scan lines G1 to Gn, the data lines D1 to Dm and the
reset lines R1 to Rn and to which a low level power supply
voltage VSS is supplied.

[0061] The OLED drive circuit 105 includes: a first tran-
sistor T1 for supplying a data voltage from the data lines D1
to Dm to a first node N1 in response to the scan signal from
the scan lines G1 to Gn; a second transistor T2 for control-
ling an amount of current flowing in the OLED in response
to a voltage of the first node N1; and a third transistor T3 for
discharging the first node in response to the reset signal from
the reset lines R1 to Ru. The first to third transistors T1 to
T3 are formed of amorphous silicon.

[0062] The drive waveform of the OLED drive circuit 105
is as shown in FIG. 6. In FIG. 6, ‘1F’ is one frame period,
‘1H’ is one horizontal period, Vg 1’ is a gate voltage
supplied from the i™ scan line G1, ‘Pes’ is a scan signal,
‘Vd_j’ is a data voltage supplied from the i data line Dj,
“Vr_i’ is a reset voltage supplied from the i reset line Ri,
‘Prs’ is a reset signal, “VN1’ is a voltage of the first node N1,
and ‘Io;pp’ is a current which flows through the OLED.

[0063] In the OLED drive circuit 105, the first transistor
T1 is turned on when the scan signal is applied thereto
through the i scan line, thereby supplying a data voltage
Vd_j from the j™ data line to the first node N1. The data
voltage Vd_j supplied to the first node N1 is supplied to a
gate electrode of the second transistor T2. If the second
transistor T2 is turned on by the data voltage Vd_j supplied
in this manner, then the current flows through the OLED. At
this time, the current flowing through the OLED is generated
by the high level power supply voltage VDD, and an amount
of the current is in proportion to a magnitude of the data
voltage Vd_j applied to the gate electrode of the second
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transistor T2. Further, even when the first transistor T1 is
turned off, the second transistor T2 stays on due to the data
voltage that is floated on the first node N1, and the third
transistor T3 is turned on by the reset signal Prs supplied
from the i* reset line Ri so as for the second transistor T2 to
keep the turn-on state until the first node N1 is discharged.
At this moment, the reset signal Prs from the i™ reset line Ri
is delayed by ¥ frame period from the scan signal Psc to be
supplied for each frame period.

[0064] The voltage of the first node N1 is discharged
through the third transistor T3 by the reset signal Prs
generated 2 of the way into the frame period and delated
from the scan signal Psc. Thus the second transistor T2 has
a driving period of ¥ the frame and a recovery period of Y2
the frame. That is to say, as shown in FIG. 7, the gate bias
stress increased by being accumulated in the second tran-
sistor T2 for the driving period of % the frame is decreased
during the recovery period of % the frame.

[0065] In other words, the stress of the second transistor
T2 for the first half frame period is recovered during the
second half frame period, thereby preventing deterioration
of the second transistor T2, i.e., the OLED drive device, so
that it is possible to improve the reliability of the OLED
drive circuit.

[0066] On the other hand, in this embodiment, the time
difference between the scan signal Psc and the reset signal
Prs is about % of the frame period, but the time difference
can be adjusted in accordance with the panel characteristics
and the TFT characteristics.

[0067] FIG. 8 represents a configuration of a scan drive
circuit 102 and a reset drive circuit 106 for supplying a scan
signal Psc and a reset signal Prs as described above.

[0068] Referring to FIG. 8, the scan drive circuit 102
includes a shift register composed of n stages that are
connected in cascade. In the shift register, a first start signal
Vstl is input to the first stage, and an output signal of the
pre-stage is sequentially input to the second and n stages as
a start signal. Further, each stage has the same circuit
configuration and shifts the start signal Vstl or the output
signal of the pre-stage in response to the clock signal CLKs
to generate a scan signal having a pulse having a period of
about one horizontal period. The scan signal generated in
this way 1is sequentially supplied to the scan lines G1 to Gn.

[0069] The reset drive circuit 106 includes a shift register
having substantially the same circuit configuration as the
scan drive circuit 102 and that sequentially supplies the reset
signal that which is delayed versus the scan signal. A second
start signal Vst2 is delayed by about % of the frame period
versus the first start signal Vistl and is applied to the reset
lines R1 to Rn. In this way, there exists a time difference
between the foregoing scan signal and reset signal caused by
the time difference between the first start signal Vst1 and the
second start signal Vst2. That is to say, the operation period
and the recovery period of the OLED drive device can be
controlled by controlling the start signals Vstl, Vst2.

[0070] InFIG. 8, the clock signal CLKs applied to the scan
drive circuit 102 and the reset drive circuit 106 is exempli-
fied as two two-phase clocks, but the clock signal can be the
known three-phase clock, four-phase clock or higher-phase
clock. Further, the scan drive circuit 102 and the reset drive
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circuit 106 can be driven with the same clock signal, or can
be driven in response to the clock signals which are different
from each other.

[0071] FIG. 5 shows an embodiment where the OLED
drive circuit 105 of each pixel P[i,j] is connected to the
cathode of the OLED, but it is also possible to have a
structure where the OLED drive circuit 107 is connected to
an anode of the OLED.

[0072] FIG. 10 is a block diagram representing a second
embodiment of a scan drive circuit and a reset drive circuit
of FIG. 5 or 9.

[0073] Referring to FIG. 10, the scan drive circuit 102 and
the reset drive circuit 106 each includes n stages (1 to n™
stages) that are connected in cascade.

[0074] Inthe scan drive circuit 102, a first start signal Vstl
is input to a first stage, and a pre-stage scan signal Vg_i-1
is input to second to n™ stages as the start signal. The
next-stage scan signal Vg_i+1 is input to the first to (n-1)™
stages as a stage reset signal, and a stage reset signal from
a dummy stage (not shown) is input to the n™ stage. Further,
each stage substantially has the same circuit configuration
and shifts the first start signal Vstl or pre-stage scan signal
Vg_i in response to any one clock signal among four clock
signals C1 to C4, thereby generating a scan signal having a
pulse width of one horizontal period.

[0075] The second start signal Vst2 is generated later than
the first start signal Vstl. Accordingly, the reset signal is
delayed by a designated time versus the scan signal supplied
to the scan lines G1 to Gn.

[0076] FIG. 11 is a circuit diagram representing a first
embodiment of the scan drive circuit and the reset drive
circuit of FIG. 10 in detail.

[0077] Referring to FIG. 11, the scan drive circuit 102
includes a first transistor T1 that discharges a Q node of the
stage 201 to 20% in response to the reset signal Vr_1to Vr_n
from the reset lines R1 to Rn, and the reset drive circuit 106
includes a second transistor T2 that discharges a Q node of
the stage 601 to 607 in response to the scan signal Vg from
the scan lines G1 to Gn.

[0078] Inthe scan drive circuit 102, if the start signal Vstl
is input to a set terminal S of the first stage 201, the Q node
is charged and the QB node is discharged in the stage 201.
Subsequently, the first scan signal Vg_1 is supplied to the
first scan line G1 through a pull-up transistor T-up when the
first clock signal C1 having a high logic voltage is input to
the first stage 201 when the Q node is charged. At the same
time, the first scan signal Vig_1 is supplied to the set terminal
S of the second stage 202 to charge the Q node of the second
stage 202 and to discharge a QB node of the second stage
202. Further, the first scan signal Vg_1 is applied to a gate
electrode of the second transistor T2 of the reset drive circuit
106. Accordingly, the second transistor T2 is turned on by
the first scan signal Vg_1 to discharge the Q node of the first
stage 601 in the reset drive circuit 106.

[0079] Subsequently, the second scan signal Vg_2 gener-
ated in the second stage 202 by the second clock signal C2
is supplied to the second scan line G2 and, at the same time,
is supplied to the reset terminal R of the first stage 201 as a
stage reset signal. The second scan signal Vg_2 discharges
the Q node of the first stage 201 and charges the QB node.
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Accordingly, the first scan line G1 is discharged through the
pull-down transistor T_dn when the second scan signal
Vg_2 is generated. Further, the second scan signal Vig_2 is
applied to the gate electrode of the second transistor T2 of
the second stage 602 included in the reset drive circuit 106.
Accordingly, the second transistor T2 is turned on by the
second scan signal Vg_2 to discharge the Q node of the
second stage 602 in the reset drive circuit 106.

[0080] In the same manner, a third scan signal Vg 3
output from the third stage 203 1s supplied to the third scan
line G3 and, at the same time, initializes the second stage
202 as the stage reset signal. With such operations, the scan
drive circuit 102 sequentially supplies the scan signal to the
scan lines G1 to Gn and discharges the Q node of the reset
drive circuit 106.

[0081] The reset operation of the reset drive circuit 106 is
substantially made in the same manner as the foregoing scan
drive circuit 102.

[0082] Inthe reset drive circuit 106, if the start signal Vst2
is input to a set terminal S of the first stage 601, the Q node
is charged, and the QB node is discharged in the stage 601.
Subsequently, the first clock signal C1 having a high logic
voltage is supplied to the first reset line R1 through the
pull-up transistor T-up as a first reset signal Vr_1 when the
Q node is charged. At the same time, the first reset signal
Vr_1 is supplied to the set terminal S of the second stage 602
to charge the Q node of the second stage 602 and to
discharge a QB node of the second stage 602. Further, the
first reset signal Vr_1 is applied to a gate electrode of the first
transistor T1. Accordingly, the first transistor T1 is turned on
by the first reset signal Vr_1 to discharge the Q node of the
first stage 201 in the scan drive circuit 102.

[0083] Subsequently, the second reset signal Vr_2 gener-
ated in the second stage 602 by the second clock signal C2
is supplied to the second reset line R2 and at the same time,
is supplied to the reset terminal R of the first stage 601 as a
stage reset signal. The second reset signal Vr_2 discharges
the Q node of the first stage 601 and charges the QB node.
Accordingly, the first reset line R1 is discharged through the
pull-down transistor T_dn when the second reset signal Vr_2
is generated. Further, the second reset signal Vr_2 is applied
to the gate electrode of the first transistor T1 of the second
stage 202 included in the scan drive circuit 102. Accord-
ingly, the first transistor T1 is turned on by the second reset
signal Vr_2 to discharge the Q node of the second stage 201
in the scan drive circuit 102.

[0084] 1Inthe same manner, a third reset signal Vr_3 output
from the third stage 603 is supplied to the third reset line R3
and, at the same time, initializes the second stage 602 as the
stage reset signal. With such operations, the reset drive
circuit 106 sequentially supplies the reset signal to the reset
lines R1 to Rn and discharges the Q node of the scan drive
circuit 102.

[0085] In this way, the scan drive circuit 102 and the reset
drive circuit 106 discharge the Q node with the output of
another stage, thus it is possible to prevent a malfunction of
the OLED caused by an excessive charge on the Q node and
to improve reliability of the circuits.

[0086] FIG. 12 is a circuit diagram representing a second
embodiment of the scan drive circuit and the reset drive
circuit of in FIG. 10 in detail.
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[0087] Referring to FIG. 12, the scan drive circuit 102
includes a third transistor T3 that discharges the scan lines
G1 to Gn in response to the reset signal Vr_1 to Vr_n from
the reset lines R1 to Rn, and the reset drive circuit 106
includes a fourth transistor T4 which discharges the reset
lines R1 to Rn in response to the scan signals Vg_1to Vg_n
from the scan lines G1 to Gn.

[0088] A source electrode of the third transistor T3 is
connected to the scan lines G1 to Gn and a drain electrode
thereof is connected to a low level power supply voltage
source VSS. A gate electrode of the third transistor T3 is
connected to the reset lines R1 to Rn.

[0089] A source electrode of the fourth transistor T4 is
connected to the reset lines R1 to Rn and a drain electrode
thereof is connected to a low level power supply voltage
source VSS. A gate electrode of the fourth transistor T4 is
connected to the scan lines G1 to Gn.

[0090] Inthe scan drive circuit 102, if the start signal Vstl
is input to the first stage 201, the Q node is charged in the
first stage 201 and the QB node is discharged. If the first
clock signal with a high voltage is supplied to the source
electrode of the pull-up transistor T-up when the Q node of
the first stage 201 is charged, the first scan signal Vg_1 is
supplied to the first scan line G1 and at the same time is
supplied to the set terminal S of the second stage 202 as the
start signal, thereby charging the Q node of the second stage
202 and discharging the QB node of the second stage 202.
Further, the first scan signal Vg_1 is applied to the gate
electrode of the fourth transistor T4 connected to the first
reset line R1 to discharge the first reset line R1.

[0091] The second scan signal Vg 2 generated in the
second stage 202 of the scan drive circuit 102 by the second
clock signal C2 is supplied to the second scan line G2 and,
at the same time, is supplied to the reset terminal R of the
first stage 201, thereby discharging the Q node of the first
stage 201 and charging the QB node of the fist stage 201.
Accordingly, if the second scan signal Vg_2 is generated, the
pull-down transistor T_dn of the first stage 201 is turned on
to discharge the first scan line G1 to the low level power
supply voltage VSS and, at the same time, the pull-up
transistor T_up of the second stage 202 is turned on to
charge the second scan line G2 to the voltage of the second
clock signal C2. Further, the second scan signal Vg_2 is
applied to the gate electrode of the fourth transistor T4
connected to the second reset line R2 to discharge the second
reset line R1.

[0092] With such operations, the scan drive circuit 102
sequentially supplies the scan signals Vg_1 to Vg_n to the
scan lines G1 to Gn and initializes the pre-stage stage at the
same time. Further, the scan drive circuit 102 sequentially
discharges the reset lines R1 to Rn.

[0093] Inthe reset drive circuit 106, if the start signal Vst2
is input to the first stage 601, the Q node is charge in the first
stage 601 and the QB node is discharged. If the first clock
signal with a high voltage is supplied to the source electrode
of the pull-up transistor T-up when the Q node of the first
stage 601 1s charged, the first reset signal Vr_1 is supplied
to the first reset line R1 and, at the same time, is supplied to
the set terminal S of the second stage 602 as the start signal,
thereby charging the Q node of the second stage 602 and
discharging the QB node of the second stage 602. Further,
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the first reset signal Vr_1 is applied to the gate electrode of
the third transistor T3 connected to the first scan line G1 to
discharge the first scan lien G1.

[0094] The second scan signal Vg 2 generated in the
second stage 602 of the scan drive circuit 106 by the second
clock signal C2 is supplied to the second reset line R2 and,
at the same time, is supplied to the reset terminal R of the
first stage 601, thereby discharging the Q node of the first
stage 601 and charging the QB node of the fist stage 601.
Accordingly, if the second reset signal Vr_2 is generated, the
pull-down transistor T_dn of the first stage 601 is turned on
to discharge the first reset line R1 to the low level power
supply voltage VSS and, at the same time, the pull-up
transistor T_up of the second stage 602 is turned on to
charge the second reset line R2 to the voltage of the second
clock signal C2. Further, the second reset signal Vr_2 is
applied to the gate electrode of the third transistor T3
connected to the second scan line G2 to discharge the second
scan line G1.

[0095] With such operations, the reset drive circuit 106
sequentially supplies the reset signal Vr_1 to Vr_n to the
reset lines R1 to Rn and initializes the pre-stage stage at the
same time. Further, the reset drive circuit 106 sequentially
discharges the scan lines G1 to Gn.

[0096] FIG. 13 is a circuit diagram representing a third
embodiment of the scan drive circuit and a reset drive circuit
shown in FIG. 10, in detail.

[0097] Referring to FIG. 13, the scan drive circuit 102
includes a first transistor T1 that discharges the Q node of the
stage 201 to 20z in response to the reset signal Vr_1to Vr_n
from the reset lines R1 to Rn; and a third transistor T3 that
discharges the scan lines G1 to Gn in response to the reset
signal Vr_1 to Vr_n.

[0098] The reset drive circuit 106 includes a second tran-
sistor that discharges the Q node of the stage 601 to 60n in
response to the scan signal Vg from the scan lines G1 to Gns;
and a fourth transistor T4 that discharges the reset lines R1
to Rn in response to the scan signals Vg_1to Vg_n from the
scan lines G1 to Gn.

[0099] A source electrode of the first transistor T1 is
connected to the Q node of the stages 201 to 20 included
in the scan drive circuit 102, and a drain electrode thereof is
connected to the low level power supply voltage source
VSS. A gate electrode of the first transistor T1 is connected
to the reset lines R1 to Rn.

[0100] A source electrode of the second transistor T2 is
connected to the Q node of the stages 601 to 60x included
in the reset drive circuit 106, and a drain electrode thereof
is connected to the low level power supply voltage source
VSS. A gate electrode of the second transistor T2 is con-
nected to the reset lines R1 to Ra.

[0101] A source electrode of the third transistor T3 is
connected to the scan lines G1 to Gn, and a drain electrode
thereof is connected to the low level power supply voltage
source VSS. A gate electrode of the third transistor T3 is
connected to the reset lines R1 to Rn.

[0102] A source electrode of the fourth transistor T4 is
connected to the reset lines R1 to Rn, and a drain electrode
thereof is connected to the low level power supply voltage
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source VSS. A gate electrode of the fourth transistor T4 is
connected to the scan lines G1 to Gn.

[0103] The scan drive circuit 102 and the reset drive
circuit 106 shown in FIG. 13 are an embodiment where the
circuit configurations of the scan drive circuit 102 and the
reset drive circuit 106 shown in FIGS. 11 and 12 are
combined.

[0104] Inthe scan drive circuit 102, if the start signal Vstl
is input to the first stage 201, the Q node is charged in the
first stage 201 and the QB node is discharged. If the first
clock signal with a high voltage is supplied to the source
electrode of the pull-up transistor T-up when the Q node of
the first stage 201 is charged, the first scan signal Vg_1 is
supplied to the first scan line G1 and at the same time is
supplied to the set terminal S of the second stage 202 as the
start signal, thereby charging the Q node of the second stage
202 and discharging the QB node of the second stage 202.
Further, the first scan signal Vg_1 cuases the second and
fourth transistors T2, T4 of the first stage 601 of the reset
drive circuit 106 to be turned on, thereby discharging the Q
node of the first stage 601 and discharging the first reset line
R1.

[0105] The second scan signal Vg_2 generated by the
second stage 202 of the scan drive circuit 102 by the second
clock signal C2 is supplied to the second scan line G2 and,
at the same time, is supplied to the reset terminal R of the
first stage 201, thereby discharging the Q node of the first
stage 201 and charging the QB node of the fist stage 201.
Accordingly, if the second scan signal Vg_2 is generated, the
pull-down transistor T_dn of the first stage 201 is turned on
to discharge the first scan line G1 to the low level power
supply voltage VSS and, at the same time, the pull-up
transistor T_up of the second stage 202 is turned on to
charge the second scan line G2 to the voltage of the second
clock signal C2. Further, the second scan signal Vg_2
caused the second and fourth transistors T2, T4 of the second
stage 602 of the reset drive circuit 106 to be turned on,
thereby discharging the Q node of the second stage 602 and
discharging the second reset line R2.

[0106] With such operations, the scan drive circuit 102
sequentially supplies the scan signals Vg_1 to Vg_n to the
scan lines G1 to Gn and initializes the pre-stage stage at the
same time. Further, the Q nodes are sequentially discharged
in stages 601 to 60n of the reset drive circuit 106, and the
reset lines R1 to Rn are sequentially discharged at the same
time.

[0107] Inthe scan drive circuit 106, if the start signal Vstl
is input to the first stage 601, the Q node is charge in the first
stage 601 and the QB node is discharged. If the first clock
signal with a high voltage is supplied to the source electrode
of the pull-up transistor T-up when the Q node of the first
stage 601 1s charged, the first reset signal Vr_1 is supplied
to the first reset line R1 and, at the same time, is supplied to
the set terminal S of the second stage 602 as the start signal,
thereby charging the Q node of the second stage 602 and
discharging the QB node of the second stage 602. Further,
the first reset signal Vr_1 causes the first and third transistors
T1, T3 of to the first stage 201 of the scan drive circuit 102
to be turned on, thereby discharging the Q node of the first
stage 201 and discharging the first scan line G1.

[0108] The second reset signal Vr_2 generated in the
second stage 602 of the reset drive circuit 106 by the second
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clock signal C2 is supplied to the second reset line R2 and,
at the same time, is supplied to the reset terminal R of the
first stage 601, thereby discharging the Q node of the first
stage 601 and charging the QB node of the fist stage 601.
Accordingly, if the second reset signal Vr_2 is generated, the
pull-down transistor T_dn of the first stage 601 is turned on
to discharge the first reset line R1 to the low level power
supply voltage VSS and, at the same time, the pull-up
transistor T_up of the second stage 602 is turned on to
charge the second reset line R2 to the voltage of the second
clock signal C2. Further, the second reset signal Vr_2 causes
the first and third transistors T1, T3 of the second stage 202
of the scan drive circuit 102 to be turned on, thereby
discharging the Q node of the first stage 202 and discharging
the second scan line G2.

[0109] With such operations, the reset drive circuit 106
sequentially supplies the reset signal Vr_1 to Vr_n to the
reset lines R1 to Rn and initializes the pre-stage stage at the
same time. Further, the Q nodes are sequentially discharged
in the stages 201 to 20x of the scan drive circuit 102 and the
scan lines G1 to Gn are sequentially discharged at the same
time.

[0110] FIG. 14 is a block diagram representing a third
embodiment of the scan drive circuit and the reset drive
circuit of FIG. 5 or 9 in detail.

[0111] Referring to FIG. 14, the reset drive circuit 306
simultaneously supplies the reset signal to adjacent two reset
lines R1 to Rn, and includes n/2 number of stages that
sequentially shift the reset signal.

[0112] A scan drive circuit 302 of the embodiment
includes n number of stages which sequentially supply the
scan signal to the scan lines G1 to Gn.

[0113] Each of the scan drive circuit 302 and the reset
drive circuit 306 can be realized as in FIGS. 15 to 17.

[0114] Referring to FIG. 15, the scan drive circuit 302
includes: an eleventh transistor T11 that discharges the Q
node of the (4k+1)™ (k is a natural number not less than 0)
stage 201, 205, . . ., 20r-3 in response to an odd number
reset signal Vr_1, Vr_ 3, . . ., Vr_(0/2)-1; a thirteenth
transistor T13 that discharges the Q node of the (4k+2)™®
stage 202, 206, . . ., 20»-2 in response to the odd number
reset signal Vr_1, Vr 3, . . ., Vr_(0/2)-1; a fourteenth
transistor T14 which discharges the Q node of the (4k+3)™*
stage 203, 207, . . ., 20n-1 in response to an even number
reset signal Vr_2, Vr 4, . . ., Vr_(0/2); and a fifteenth
transistor T15 that discharges the Q node of the (4k+4)™
stage 204, 208, . . ., 20» in response to an even number reset
signal Vr_2, Vr 4, .. ., Vr_(n/2).

[0115] The reset drive circuit 306 includes a twelfth tran-
sistor T12 that discharges the Q node of an odd number stage
601, 603, .. ., 60xr/2-1 in response to an odd number scan
signal Vg_1, Vg _3,. .., Vr_(n-1) and a fifteenth transistor
T15 that discharges the Q node of an even number stage 602,

604, . . ., 60n/2 in response to the odd number scan signal
Vg 1,Vg 3,.. ., Vr_(n-1).
[0116] Inthe scan drive circuit 302, if the start signal Vstl

is input to a set terminal S of the first stage 201, the Q node
is charged, and the QB node is discharged in the stage 201.
Subsequently, the first scan signal Vg_1 is supplied to the
first scan line G1 through a pull-up transistor T-up when the
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first clock signal C1 having a high logic voltage is input to
the first stage 201 the Q node is charged. At the same time,
the first scan signal Vig_1 is supplied to the set terminal S of
the second stage 202 to charge the Q node of the second
stage 202 and to discharge a QB node of the second stage
202. Further, the first scan signal Vg_1 is applied to a gate
electrode of the twelfth transistor T12 of the reset drive
circuit 306. Accordingly, the twelfth transistor T12 is turned
on by the first scan signal Vg_1 to discharge the Q node of
the first stage 601 in the reset drive circuit 306.

[0117] Subsequently, the second scan signal Vg_2 gener-
ated in the second stage 202 by the second clock signal C2
is supplied to the second scan line G2 and, at the same time,
is supplied to the reset terminal R of the first stage 201 as a
stage reset signal. The second scan signal Vg_2 discharges
the Q node of the first stage 201 and charges the QB node.
Accordingly, the first scan line G1 is discharged through the
pull-down transistor T_dn when the second scan signal
Vg_2 is generated.

[0118] Athird scan signal Vg_3 output from the third stage
203 is supplied to the third scan line G3 and, at the same
time, initializes the second stage 202 as the stage reset
signal. The sixteenth transistor T16 is turned on to discharge
the Q node that is formed in the second stage 602 of the reset
drive circuit 306. With such operations, the scan drive circuit
302 sequentially supplies the scan signal to the scan lines G1
to Gn and discharges the Q node of the reset drive circuit
306.

[0119] Inthe reset drive circuit 306, if the start signal Vst2
is input to a set terminal S of the first stage 601, the Q node
is charged and discharged in the stage 601. Subsequently, the
first clock signal C1 having a high logic voltage is simul-
taneously supplied to the first and second reset lines R1 and
R2 through the pull-up transistor T-up as a first reset signal
Vr_1 when the Q node is charged. At the same time, the first
reset signal Vr_1 is supplied to the set terminal S of the
second stage 602 to charge the Q node of the second stage
602 and to discharge a QB node of the second stage 602.
Further, the first reset signal Vr_1 is applied to a gate
electrode of the eleventh and thirteenth transistors T11 and
T13 of the scan drive circuit 302. Accordingly, the eleventh
and thirteenth transistors T11 and T13 are turned on by the
first reset signal Vr_1 to discharge the Q node of the first and
second stages 201, 202 in the scan drive circuit 302.

[0120] Subsequently, the second reset signal Vr_2 gener-
ated in the second stage 602 by the third clock signal C3 is
supplied to the third and fourth reset lines R3, R4 and, at the
same time, is supplied to the reset terminal R of the first
stage 601 as a stage reset signal. The second reset signal
Vr_2 discharges the Q node of the first stage 601 and charges
the QB node. Accordingly, the first reset line R1 is dis-
charged through the pull-down transistor T_dn when the
second reset signal Vr_2 is generated. Further, the second
reset signal Vr_2 is applied to the gate electrode of the
fourteenth and fifteenth transistors T14 and T15. Accord-
ingly, the fourteenth and fifteenth transistors T14 and T15
are turned on by the second reset signal Vr_2 to discharge
the Q node of the third and fourth stages 203, 204 in the scan
drive circuit 302.

[0121] With such operations, the reset drive circuit 306
sequentially supplies the reset signal to the reset lines R1 to
Rn and sequentially discharges the Q node of the scan drive
circuit 302.
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[0122] Referring to FIG. 16, the scan drive circuit 302
includﬁ:g: a seventeenth transistor T17 that discharges the
(4k+1) scan line G1, G5, . . ., Gn-3 in response to an odd
number reset signal Vr_1, Vr 3, . .., Vr_(n/2)-1; an
eighteenth transistor T18 that discharges the (4k+2)™ scan
line G2, G6, . . ., Gn-2 in response to the odd number reset
signal Vr_1, Vr_3, .. ., Vr_(n/2)-1; a nineteenth transistor
T19 that discharges the (4k+3)™ scan line G3, G7, . .., Gn-1
in response to an even number reset signal Vr_2, Vr_ 4, . ..
, Vr_n/2; and a twentieth transistor T20 that discharges the
(4k+4)™ scan line G4, G8, . . ., Gn in response to the even
number reset signal Vr_2, Vr 4, ..., Vr_n/2.

[0123] The reset drive circuit 306 includes a twelfth
transistor T12 that discharges the Q node of an odd number
stages 601, 603, .. ., 607/2-1 in response to an odd number
scan signals Vg 1, Vg 3, . . ., Vr_(n-1); a twenty first
transistor T21 that discharges the (4k+1)™ and (4k+2)™ reset
lines R1, R2, . . ., Rn-3, Rn-2 in response to the odd
number scan signals Vg 1, Vg 3, .. ., Vg (n2)-1; a
fifteenth transistor T15 that discharges the Q node of an even
number stage 602, 604, . . ., 607/2 in response to the odd
number scan signals Vg_1, Vg 3, . . ., Vr_(n-1); and a
twenty second transistor T22 that discharges the (4k+3)™
and 4k reset lines R3, R4, ..., Rn-1, Rnin response to the
odd number scan signals Vg_1, Vg_3, ..., Vg (0/2)-1.

[0124] Inthe scan drive circuit 302, if the start signal Vstl
is input to the first stage 201, the Q node is charged in the
first stage 201 and the QB node is discharged. If the first
clock signal of a high voltage is supplied to the source
electrode of the pull-up transistor T-up when the Q node of
the first stage 201 is charged, the first scan signal Vg_1 is
supplied to the first scan line G1 and, at the same time, is
supplied to the set terminal S of the second stage 202 as the
start signal, thereby charging the Q node of the second stage
202 and discharging the QB node of the second stage 202.
Further, the first scan signal Vg_1 is applied to the gate
electrode of the twelfth and twenty first transistors T12, T21
to discharge the Q node of the first stage 601 in the reset
drive circuit 306 and to discharge the first and second reset
lines R1 and R2.

[0125] The second scan signal Vg 2 generated in the
second stage 202 of the scan drive circuit 302 when the
second clock signal C2 is supplied to the second scan line
G2 and, at the same time, is supplied to the reset terminal R
of the first stage 201, thereby discharging the Q node of the
first stage 201 and charging the QB node of the fist stage
201. Accordingly, if the second scan signal Vg_2 is gener-
ated, the pull-down transistor T_dn of the first stage 201 is
turned on to discharge the first scan line G1 to the low level
power supply voltage VSS and, at the same time, the pull-up
transistor T_up of the second stage 202 is turned on to
charge the second scan line G2 to the voltage of the second
clock signal C2.

[0126] The third scan signal Vg_3 output from the third
stage 203 is supplied to the third scan line G2 and, at the
same time, initializes the second stage 202 as the stage reset
signal. The fifteenth and twenty second transistors T15, T22
are turned on to discharge the Q node in the second stage 602
of the reset drive circuit 306 and to discharge the third and
fourth reset lines R3, R4. With such operations, the scan
drive circuit 302 sequentially supplies the scan signals Vg_1
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to Vg_n to the scan lines G1 to Gn and sequentially
discharges the Q node of the reset drive circuit 306 and the
reset lines R1 to Rn.

[0127] In the first stage 601 of the reset drive circuit 306,
if the start signal Vst2 is input to the set terminal S, the Q
node is charged in the first stage 601 and the QB node is
discharged. Subsequently, the first clock signal C1 having a
high logic voltage is simultaneously supplied to the first and
second reset lines R1, R2 as the first reset signal Vr_1
through the pull-up transistor T-up when the Q node is
charged. At the same time, the first reset signal Vr_ 1 is
supplied to the set terminal S of the second stage 602,
thereby charging the Q node of the second stage 602 and
discharging the QB node of the second stage 602. Further,
the first reset signal Vr_1 is applied to the gate electrode of
the seventeenth and eighteenth transistors T17 and T18 of
the scan drive circuit 302. Accordingly, the seventeenth and
eighteenth transistors T17 and T18 are turned on by the first
reset signal Vr_1 to discharge the first and second scan lines
a1, G2.

[0128] Subsequently, the second scan signal Vg_2 gener-
ated in the second stage 602 by the third clock signal C3 is
supplied simultaneously to the third and fourth reset lines
R3, R4 and, at the same time, is supplied to the reset terminal
R of the first stage 601 as the stage reset signal. The second
reset signal Vr_2 discharges the Q node of the first stage 601
and charges the QB node of the fist stage 601. Accordingly,
the first reset line R1 is discharged through the pull-down
transistor T_dn when the second reset signal Vr_2 is gen-
erated. Further, the second reset signal Vr_2 is applied to the
gate terminal of the nineteenth and twentieth transistors T19
and T20. Accordingly, the nineteenth and twentieth transis-
tors T19 and T20 are turned on by the second reset signal
Vr_2 to discharge the third and fourth scan lines G3, 4.

[0129] With such operations, the reset drive circuit 306
sequentially supplies the reset signal Vr_1 to Vr_n to the
reset lines R1 to Rn/2 and sequentially discharges the scan
lines G1 to Gn.

[0130] Referring to FIG. 17, the scan drive circuit 302
includes: an eleventh transistor T11 that discharges the Q
node of the (4k+1)™ stages 201, 205, . . ., 20»—3 in response
to an odd number reset signals Vr_1, Vr_3, ..., Vr_(n/2)-1,
a thirteenth transistor T13 that discharges the Q node of the
(4k+2)™ stages 202, 206, . . . , 20n-2 in response to the odd
number reset signals Vr_1, Vr 3, . . ., Vr_(0/2)-1; a
seventeenth transistor T17 that discharges the (4k+1)™ scan
lines G1, G5, . . ., Gn-3 in response to the odd number reset
signal Vr_1, Vr_3, ..., Vr_(n/2)-1; an eighteenth transistor
T18 that discharges the (4k+2)™ scan lines G2, G6, . . . ,
Gn-2 in response to the odd number reset signals Vr_1,
Vr 3, ..., Vr_(n/2)-1; a fourteenth transistor T14 that
discharges the Q node of the (4k+3)™ stages 203, 207 . . .,
207-1 in response to an even number reset signals Vr_2,
Vr_4,...,Vr_n/2; asixteenth transistor T16 that discharges
the Q node of the (4k+4)™ stages 204, 208, . . ., 20 in
response to the even number reset signals Vr_2, Vr 4, .. .,
Vr_n/2él a nineteenth transistor T19 which discharges the
(4k+3) scanline G3, G7, ..., Gn-1 inresponse to the even
number reset signals Vr 2, Vr 4, . . ., Vr n/2; and a
twentieth transistor T20 that discharges the (4k+4)™ scan
line G4, G8, . . ., Gn in response to the even number reset
signals Vr_2, Vr_4, ..., Vr_n/2.
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[0131] The reset drive circuit 306 includes a twelfth
transistor T12 that discharges the Q node of an odd number
stages 601, 603, . . ., 6012/2-1 in response to an odd number
scan signals Vg 1, Vg 3, . . ., Vr_(n-1); a twenty first
transistor T21 that discharges the (4k+1)™ and (4k+2)™ reset
lines R1, R2, . . ., Rn-3, Rn-2 in response to the odd
number scan signals Vg 1, Vg 3, . . ., Vg (n/2)-1; a
fifteenth transistor T15 that discharges the Q node of an even
number stages 602, 604, . . ., 60%/2 in response to the odd
number scan signals Vg_1, Vg 3, . . ., Vr_(n-1); and a
twenty second transistor T22 that discharges the (4k+3)™
and 4k™ reset lines R3, R4, . .., Rn—1, Rn in response to the
odd number scan signals Vg_1, Vg_3, . .., Vg_(n/2)-1.

[0132] Inthe scan drive circuit 302, if the start signal Vstl
is input to the first stage 201, the Q node is charged in the
first stage 201 and the QB node is discharged. If the first
clock signal with a high voltage is supplied to the source
electrode of the pull-up transistor T-up when the Q node of
the first stage 201 is charged, the first scan signal Vg_1 is
supplied to the first scan line G1 and, at the same time, is
supplied to the set terminal S of the second stage 202 as the
start signal, thereby charging the Q node of the second stage
202 and discharging the QB node of the second stage 202.
Further, the first scan signal Vg_1 is applied to the gate
electrode of the twelfth and twenty first transistors T12, T21
to discharge the Q node of the first stage 601 in the reset
drive circuit 306 and to discharge the first and second reset
lines R1 and R2.

[0133] The second scan signal Vg_2 generated in the
second stage 202 of the scan drive circuit 302 by the second
clock signal C2 is supplied to the second scan line G2 and,
at the same time, is supplied to the reset terminal R of the
first stage 201, thereby discharging the Q node of the first
stage 201 and charging the QB node of the fist stage 201.
Accordingly, if the second scan signal Vg_2 is generated, the
pull-down transistor T_dn of the first stage 201 is turned on
to discharge the first scan line G1 to the low level power
supply voltage VSS and, at the same time, the pull-up
transistor T_up of the second stage 202 is turned on to
charge the second scan line G2 to the voltage of the second
clock signal C2.

[0134] The third scan signal Vg_3 output from the third
stage 203 is supplied to the third scan line G2 and, at the
same time, initializes the second stage 202 as the stage reset
signal. The fifteenth and twenty second transistors T15, T22
are turned on to discharge the Q node in the second stage 602
of the reset drive circuit 306 and to discharge the third and
fourth reset lines R3, R4. With such operations, the scan
drive circuit 302 sequentially supplies the scan signals Vg_1
to Vg n to the scan lines G1 to Gn and sequentially
discharges the Q node of the reset drive circuit 306 and the
reset lines R1 to Rn.

[0135] In the first stage 601 of the reset drive circuit 306,
if the start signal Vst2 is input to the set terminal S, the Q
node is charged in the first stage 601 and the QB node is
discharged. Subsequently, the first clock signal C1 having a
high logic voltage is simultaneously supplied to the first and
second reset lines R1, R2 as the first reset signal Vr_1
through the pull-up transistor T-up when the Q node is
charged. At the same time, the first reset signal Vr_1 is
supplied to the set terminal S of the second stage 602,
thereby charging the Q node of the second stage 602 and
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discharging the QB node of the second stage 602. Further,
the first reset signal Vr_1 is applied to the gate electrode of
the eleventh, thirteenth, seventeenth and eighteenth transis-
tors T11, T13, T17 and T18 of the scan drive circuit 302.
Accordingly, the eleventh, thirteenth, seventeenth and eigh-
teenth transistors T11, T13, T17 and T18 are turned on by
the first reset signal Vr_1 to discharge the Q nodes of the first
and second stages 201, 202 in the scan drive circuit 302 and
to discharge the first and second scan lines G1, G2.

[0136] Subsequently, the second scan signal Vg_2 gener-
ated in the second stage 602 by the third clock signal C3 is
supplied simultaneously to the third and fourth reset lines
R3, R4 and, at the same time, is supplied to the reset terminal
R of the first stage 601 as the stage reset signal. The second
reset signal Vr_2 discharges the Q node of the first stage 601
and charges the QB node of the fist stage 601. Accordingly,
the first reset line R1 is discharged through the pull-down
transistor T_dn when the second reset signal Vr_2 is gen-
erated. Further, the second reset signal Vr_2 is applied to the
gate terminal of the fourteenth, sixteenth, nineteenth and
twentieth transistors T14, T16, T19 and T20. Accordingly,
the fourteenth, sixteenth, nineteenth and twentieth transis-
tors T14, T16, T19 and T20 are turned on by the second reset
signal Vr_2 to discharge the Q nodes of the third and fourth
stages 203, 204 in the scan drive circuit 302 and to discharge
the third and fourth scan lines G3, G4 at the same time.

[0137] With such operations, the reset drive circuit 306
sequentially supplies the reset signal Vr_1 to Vr_n to the
reset lines R1 to Rn/2 and sequentially discharges the Q
nodes of the scan drive circuit 302 and the scan lines G1 to
Gn.

[0138] As described above, the OLED display device
according to the present invention can improve the reliabil-
ity of the OLED drive circuit by preventing the character-
istic change caused by the deterioration of the OLED drive
device, especially, the drive transistor, and has the advantage
of being thin and reducing cost by way of embedding the
scan drive circuit and the reset drive circuit in the organic
light emitting diode panel.

[0139] Further, the OLED display device according to the
present invention discharges the Q nodes of the scan drive
circuit and reset drive circuit and the scan lines and reset
lines once again by use of the output of the drive circuits
which are different from each other, thereby solving a
reliability problem due to deterioration of the circuit caused
by a partial charge that is generated upon driving.

[0140] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations 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, com-
prising:

a pixel array having a plurality of scan lines and a
plurality of data lines that cross each other, a plurality
of power voltage supply lines to which a high level
power supply voltage is supplied and that are substan-
tially parallel to the data lines, a plurality of reset lines
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substantially parallel to the scan lines, a plurality of
organic light emitting diodes that emit light due to the
high level power supply voltage from the power volt-
age supply line, and a plurality of organic light emitting
diode drive circuits that drive the organic light emitting
diode with data from the data line in response to a scan
signal from the scan line and that is initialized in
response to a reset signal from the reset line;

a scan drive circuit that supplies the scan signal to the scan
lines;

a reset drive circuit that supplies the reset signal to the
reset lines that initializes the organic light emitting
diode drive circuit; and

a data drive circuit that supplies the data to the data lines
respectively,

wherein the scan drive circuit and the reset drive circuit

are on a substrate including the pixel array.

2. The organic light emitting diode display device accord-
ing to claim 1, wherein the pixel array is disposed between
the scan drive circuit and the reset drive circuit.

3. The organic light emitting diode display device accord-
ing to claim 1, wherein the organic light emitting diode drive
circuit includes:

a switching transistor that supplies the data to a first node
in response to the scan signal;

a drive transistor that controls a current that flows in the
organic light emitting diode, by a voltage of the first
node; and

a reset transistor that discharges the first node in response

to the reset signal.

4. The organic light emitting diode display device accord-
ing to claim 3, wherein the reset signal is delayed versus the
scan signal.

5. The organic light emitting diode display device accord-
ing to claim 4, wherein the reset signal is generated approxi-
mately % a frame period after the scan signal.

6. The organic light emitting diode display device accord-
ing to claim 3, wherein transistors within the pixel array and
transistors within the scan drive circuit and reset drive
circuit are amorphous silicon transistors.

7. The organic light emitting diode display device accord-
ing to claim 3, wherein transistors within the pixel array and
transistors within the scan drive circuit and reset drive
circuit are poly silicon transistors.

8. An organic light emitting diode display device, com-
prising:

a pixel array having a plurality of scan lines and a
plurality of data lines that cross each other, a plurality
of power voltage supply lines to which a high level
power supply voltage is supplied and that are substan-
tially parallel to the data lines, a plurality of reset lines
substantially parallel to the scan lines, a plurality of
organic light emitting diodes that emit light due to the
high level power supply voltage from the power volt-
age supply line, and a plurality of organic light emitting
diode drive circuits that drive the organic light emitting
diode with data from the data line in response to a scan
signal from the scan line and that is initialized in
response to a reset signal from the reset line;
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a scan drive circuit that supplies the scan signals to the
scan lines by plurality of stages that each have a first
pull-up transistor that supplies the scan signal to the
scan line in response to a voltage of a first Q node and
a first pull-down transistor that discharges the scan line
in response to a voltage of a first QB node;

a reset drive circuit that supplies the reset signals to the
reset lines by a plurality of stages that each have a
second pull-up transistor that supplies the reset signal
to the reset line in response to a voltage of a second Q
node and a second pull-down transistor that discharges
the reset line in response to a voltage of a second QB
node;

a first transistor that discharges the first Q node of the scan
drive circuit in response to the reset signal; and

a second transistor that discharges the second Q node of
the reset drive circuit in response to the scan signal.

9. The organic light emitting diode display device accord-
ing to claim 8, wherein the pixel array is disposed between
the scan drive circuit and the reset drive circuit.

10. The organic light emitting diode display device
according to claim 8, wherein the organic light emitting
diode drive circuit includes:

a switching transistor that supplies the data to a first node
in response to the scan signal;

a drive transistor that controls a current, that flows in the
organic light emitting diode, by a voltage of the first
node; and

areset transistor that discharges the first node in response

to the reset signal.

11. The organic light emitting diode display device
according to claim 10, wherein the reset signal is delayed
versus the scan signal.

12. The organic light emitting diode display device
according to claim 11, wherein the reset signal is generated
approximately ¥, a frame period after the scan signal.

13. The organic light emitting diode display device
according to claim 10, wherein transistors within the pixel
array and transistors within the scan drive circuit and reset
drive circuit are amorphous silicon transistors.

14. The organic light emitting diode display device
according to claim 10, wherein transistors within the pixel
array and transistors within the scan drive circuit and reset
drive circuit are poly silicon transistors.

15. The organic light emitting diode display device
according to claim 10, wherein the stages of the scan drive
signal include:

a (n-1)" stage that outputs a (n-1)™ scan signal in
response to one of a scan start signal and a (n-2)" scan
signal; and

an 0™ stage that outputs an n™ scan signal in response to
the (n-1)™ scan signal,

wherein the (n-1)™ stage discharges the first Q node and
charges the first QB node in response to the n™ scan
signal.
16. The organic light emitting diode display device
according to claim 15, wherein the stages of the reset drive
signal include:
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a (n-1)™ stage that outputs a (n-1)™ reset signal in
response to one of a reset start signal and a (n—2)™ reset
signal; and

an n'® stage that outputs an n™ reset signal in response to
the (n—1)™ reset signal,

wherein the (n-1)™ stage discharges the second Q node
and charges the second QB node in response to the n™
reset signal.

17. The organic light emitting diode display device
according to claim 8, wherein the first transistor has a source
electrode connected to the first Q node, a gate electrode
connected to the reset line and a drain electrode connected
to a low level power supply voltage source, and the second
transistor has a source electrode connected to the second Q
node, a gate electrode connected to the scan line and a drain
electrode connected to the low level power supply voltage
source.

18. The organic light emitting diode display device
according to claim 8, comprising:

a third transistor that discharges the scan line in response
to the reset signal; and

a fourth transistor that discharges the reset line in response

to the scan signal.

19. The organic light emitting diode display device
according to claim 18, wherein the third transistor has a
source electrode connected to the scan line, a gate electrode
connected to the reset line and a drain electrode connected
to a low level power supply voltage source, and the fourth
transistor has a source electrode connected to the reset line,
a gate electrode connected to the scan line and a drain
electrode connected to the low level power supply voltage
source.

20. The organic light emitting diode display device
according to claim 17, wherein: pairs of adjacent reset lines
are connected to each other and the reset signal is supplied
thereto at the same time; the connected reset lines are
commonly connected to the gate electrodes that are formed
in the first transistors respectively; and the scan line is
connected to the gate electrode of the second transistor in a
one-to-one relationship.

21. The organic light emitting diode display device
according to claim 20, wherein the number of stages of the
reset drive circuit is less than the number of stages of the
scan drive circuit.

22. The organic light emitting diode display device
according to claim 19, wherein: pairs of adjacent reset lines
are connected to each other and the reset signal is supplied
thereto at the same time; the connected reset lines are
commonly connected to the gate electrodes that are formed
in the third transistors respectively; and the scan line is
connected to the gate electrode of the fourth transistor in a
one-to-one relationship.

23. The organic light emitting diode display device
according to claim 22, wherein the number of stages of the
reset drive circuit is less than the number of stages of the
scan drive circuit.

24. An organic light emitting diode display device, com-
prising:

a pixel array having a plurality of scan lines and a
plurality of data lines that cross each other, a plurality
of power voltage supply lines to which a high level
power supply voltage is supplied and that are substan-
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tially parallel to the data lines, a plurality of reset lines
substantially parallel to the scan lines, a plurality of
organic light emitting diodes that emit light due to the
high level power supply voltage from the power volt-
age supply line, and a plurality of organic light emitting
diode drive circuits that drive the organic light emitting
diode with data from the data line in response to a scan
signal from the scan line and that is initialized in
response to a reset signal from the reset line;

a scan drive circuit that supplies the scan signals to the
scan lines by a plurality of stages that each have a first
pull-up transistor that supplies the scan signal to the
scan line in response to a voltage of a first Q node and
a first pull-down transistor that discharges the scan line
in response to a voltage of a first QB node;

a reset drive circuit that supplies the reset signals to the
reset lines by a plurality of stages that each have a first
pull-up transistor that supplies the reset signal to the
reset line in response to a voltage of a second Q node
and a second pull-down transistor that discharges the
reset line in response to a voltage of a second QB node;

a first transistor that discharges the scan line in response
to the reset signal; and

a second transistor that discharges the reset line in

response to the scan signal.

25. The organic light emitting diode display device
according to claim 24, wherein the pixel array is disposed
between the scan drive circuit and the reset drive circuit.

26. The organic light emitting diode display device
according to claim 24, wherein the organic light emitting
diode drive circuit includes:

a switching transistor that supplies the data to a first node
in response to the scan signal;

a drive transistor that controls a current, that flows in the
organic light emitting diode, by a voltage of the first
node; and

areset transistor that discharges the first node in response

to the reset signal.

27. The organic light emitting diode display device
according to claim 24, wherein the reset signal is delayed
versus the scan signal.

28. The organic light emitting diode display device
according to claim 27, wherein the reset signal is generated
approximately ¥ a frame period after the scan signal.

29. The organic light emitting diode display device
according to claim 26, wherein transistors within the pixel
array and transistors within the scan drive circuit and reset
drive circuit are amorphous silicon transistors.
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30. The organic light emitting diode display device
according to claim 29, wherein transistors within the pixel
array and transistors within the scan drive circuit and reset
drive circuit are poly silicon transistors.

31. The organic light emitting diode display device
according to claim 24, wherein the stages of the scan drive
signal include:

a (n-1)® stage that outputs a (n-1)* scan signal in
response to one of a scan start signal and a (n-2)™ scan
signal; and

an n™ stage that outputs an n™ scan signal in response to
the (n-1)" scan signal,

wherein the (n—1)™ stage discharges the first Q node and
charges the first QB node in response to the n® scan
signal.
32. The organic light emitting diode display device
according to claim 31, wherein the stages of the reset drive
signal include:

a (n-1)" stage that outputs a (n—1)" reset signal in
response to one of a reset start signal and a (n—2)™ reset
signal; and

an n' stage that outputs an n™ reset signal in response to
the (n-1)™ reset signal,

wherein the (n-1)™ stage discharges the second Q node
and charges the second QB node in response to the n™
reset signal.

33. The organic light emitting diode display device
according to claim 24, wherein the first transistor has a
source electrode connected to the scan line, a gate electrode
connected to the reset line and a drain electrode connected
to a low level power supply voltage source, and the second
transistor has a source electrode connected to the reset line,
a gate electrode connected to the scan line and a drain
electrode connected to the low level power supply voltage
source.

34. The organic light emitting diode display device
according to claim 33, wherein: pairs of adjacent reset lines
are connected to each other and the reset signal is supplied
thereto at the same time; the connected reset lines are
commonly connected to the gate electrodes that are formed
in the first transistors respectively; and the scan line is
connected to the gate electrode of the second transistor in a
one-to-one relationship.

35. The organic light emitting diode display device
according to claim 34, wherein the number of stages of the
reset drive circuit is less than the number of stages of the
scan drive circuit.
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