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organic light emitting diode, a first transistor controlling
an amount of current flowing from a first driving power
supply to a second driving power supply via the organic
light emitting diode in response to a voltage of a first
node; a storage capacitor connected between the first
node and the first driving power supply; a second tran-
sistor connected between a data line and the first node
and turned on when a scan signal is supplied to a first
scan line, and an auxiliary transistor connected between
the second transistor and the data line and turned on
when a scan signal is supplied to a second scan line,
wherein the second transistor and the auxiliary transistor
have an overlapping turn-on period, and the second tran-
sistor is turned off before the auxiliary transistor is turned
off.

FlG. 4

Dm ELVDD

I
i ——J

Sti

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 367 373 A1 2

Description
BACKGROUND
1. Field

[0001] An aspect of the present invention relates to a
pixel and an organic light emitting display device having
the same, and more particularly, to a pixel displaying an
image of a desired luminance and an organic light emit-
ting display device having the same.

2. Description of the Related Art

[0002] As information technology develops, the impor-
tance of a display device, which is a connection medium
between a user and information, has been emphasized.
Thus, the use of display devices such as a liquid crystal
display device and an organic light emitting display de-
vice has been increased.

[0003] The organic light emitting display device,
among the display devices, displays an image by using
an organic light emitting diode that emits light by recom-
bining an electron with a hole. The organic light emitting
display device has advantages of a fast response speed
and low power consumption.

[0004] The organic light emitting display device in-
cludes pixels connected to data lines and scan lines. The
pixels each generally include an organic light emitting
diode, and a driving transistor controlling the amount of
current flowing into the organic light emitting diode. The
driving transistor controls the amount of current flowing
fromafirstdriving power supply to a second driving power
supply via the organic light emitting diode in response to
a data signal. The organic light emitting diode emits light
of a predetermined luminance corresponding to the
amount of current from the driving transistor.

[0005] Recently, a method of achieving a high lumi-
nance by setting a voltage of the second driving power
supply to be low or a method of reducing power con-
sumption by driving the organic light emitting display de-
vice with a low frequency have been used. However,
when the second driving power supply is set to be low,
or the organic light emitting display device is driven with
the low frequency, a predetermined leakage current may
be generated from a gate electrode of the driving tran-
sistor. Because a voltage of a data signal may not be
maintained during a single frame, an image of a desired
luminance may not be displayed.

SUMMARY

[0006] Aspects of the presentinvention are directed to
a pixel displaying an image of a desired luminance and
an organic light emitting display device having the same.
[0007] Accordingtoan aspect of the presentinvention,
thereis provided a pixelincluding an organic light emitting
diode, a first transistor controlling an amount of current
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flowing from a first driving power supply to a second driv-
ing power supply via the organic light emitting diode in
response to a voltage of a first node, a storage capacitor
connected between the first node and the first driving
power supply, a second transistor connected between a
data line and the first node and turned on when a scan
signal is supplied to a first scan line, and an auxiliary
transistor connected between the second transistor and
the data line and turned on when a scan signal is supplied
to a second scan line, wherein the second transistor and
the auxiliary transistor have an overlapping turn-on pe-
riod, and the second transistor is turned off before the
auxiliary transistor is turned off.

[0008] The auxiliary transistor may be an N-type tran-
sistor.

[0009] The auxiliary transistor may be an oxide semi-
conductor transistor.

[0010] Each of the first transistor and the second tran-
sistor may be a P-type transistor.

[0011] Each of the first transistor and the second tran-
sistor may be a polysilicon semiconductor transistor.
[0012] The second transistor and the auxiliary transis-
tor may be concurrently turned on.

[0013] The pixel may further include a third transistor
formed at least one of between the first driving power
supply and the first transistor and between the first tran-
sistorand an anode electrode of the organic light emitting
diode and turned off when a light emitting control signal
is supplied to a light emitting control line.

[0014] A turn-on period of the third transistor may not
overlap a turn-on period of the second transistor.
[0015] According to another aspect of the present dis-
closure, there is provided a pixel including an organic
light emitting diode, a first transistor connected between
a first driving power supply connected to a first node and
an anode electrode of the organic light emitting diode
and controlling an amount of current supplied from the
first driving power supply to the organic light emitting di-
ode in response to a voltage of a second node, a storage
capacitor connected between the second node and the
first driving power supply, a second transistor connected
between a data line and the first node and turned on
when a first scan signal is supplied to anith (i is a natural
number) first scan line, a third transistor connected be-
tween a second electrode of the first transistor and the
second node and turned on when the first scan signal is
supplied, and an auxiliary transistor connected between
the third transistor and a second electrode of the first
transistor and turned on when a second scan signal is
supplied to an ith second scan line, wherein the third
transistor and the auxiliary transistor have an overlapping
turn-on period, and the third transistor is turned off before
the auxiliary transistor is turned off.

[0016] The auxiliary transistor may be an N-type tran-
sistor.
[0017] The auxiliary transistor may be an oxide semi-

conductor transistor.
[0018] Each of the first transistor, the second transis-
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tor, and the third transistor may be a P-type transistor.
[0019] Each of the first transistor, the second transis-
tor, and the third transistor may be a polysilicon semi-
conductor transistor.

[0020] The third transistor and the auxiliary transistor
may be concurrently turned on.

[0021] The pixel may further include a fourth transistor
connected between the second node and a first power
supply and turned on when a scan signal is supplied to
an ith third scan line, and a fifth transistor connected be-
tween the anode electrode of the organic light emitting
diode and the first power supply and turned on when a
scan signal is supplied to an ith fourth scan line.

[0022] Each of the fourth transistor and the fifth tran-
sistor may be a P-type transistor.

[0023] Each of the fourth transistor and the fifth tran-
sistor may be a polysilicon semiconductor transistor.
[0024] Theiththird scanline may be an (i-1)th firstscan
line, and the ith fourth scan line may be an ith first scan
line.

[0025] Each of the fourth transistor and the fifth tran-
sistor may be an N-type transistor.

[0026] Each of the fourth transistor and the fifth tran-
sistor may be an oxide semiconductor transistor.
[0027] The ith third scan line may be an (i-1)th second
scan line, and the ith fourth scan line may be the ith sec-
ond scan line.

[0028] The pixel may further include a sixth transistor
connected between the first driving power supply and the
first node, wherein the sixth transistor is turned on except
when a light emitting control signal is supplied to an ith
light emitting control line, and a seventh transistor con-
nected between a second electrode of the first transistor
and the anode electrode of the organic light emitting di-
ode and turned on and off simultaneously with the sixth
transistor.

[0029] A turn-on period of the sixth transistor may not
overlap a turn-on period of the third transistor.

[0030] Accordingtoan aspect of the presentinvention,
thereis provided a pixelincluding an organic light emitting
diode, a first transistor connected between an anode
electrode of the organic light emitting diode connected
to a second node and a first driving power supply and
controlling an amount of current supplied from the first
driving power supply to the organic light emitting diode
in response to a voltage of a first node, a storage capac-
itor connected between the first node and the second
node, a second transistor connected between a data line
and the first node and turned on when a scan signal is
supplied to a first scan line, and an auxiliary transistor
connected between the second transistor and the data
line and turned on when a scan signal is supplied to a
second scan line, wherein the second transistor and the
auxiliary transistor have an overlapping turn-on period,
and the second transistor is turned off before the auxiliary
transistor is turned off.

[0031] The auxiliary transistor may be an N-type tran-
sistor.
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[0032] The auxiliary transistor may be an oxide semi-
conductor transistor.

[0033] Each of the first transistor and the second tran-
sistor may be an N-type transistor.

[0034] Each of the first transistor and the second tran-
sistor may be a polysilicon semiconductor transistor.
[0035] The second transistor and the auxiliary transis-
tor may be concurrently turned on.

[0036] The pixel may further include a third transistor
connected between the second node and a first power
supply and turned on when a scan signal is supplied to
a third scan line, a fourth transistor connected between
the first driving power supply and a first electrode of the
first transistor and turned off when a light emitting control
signal is supplied to a light emitting control line, and a
fifth transistor connected between a reference power
supply and the first node and turned on when a scan
signal is supplied to a fourth scan line.

[0037] Each of the third transistor and the fourth tran-
sistor may be an N-type polysilicon semiconductor tran-
sistor, and the fifth transistor may be an N-type oxide
semiconductor transistor.

[0038] According to another aspect of the present in-
vention, there is provided a pixel including an organic
light emitting diode, a first transistor controlling an
amount of current flowing from a first driving power supply
to a second driving power supply via the organic light
emitting diode in response to a voltage of a first node, a
second transistor connected between the first node and
a second electrode of the first transistor and turned on
when a first scan signal is supplied to a first scan line, a
storage capacitor connected between the first node and
a second node, a third transistor connected between a
data line and the second node and turned on when the
first scan signal is supplied, and an auxiliary transistor
connected between the data line and the third transistor
and turned on when a second scan signal is supplied to
a second scan line, wherein the third transistor and the
auxiliary transistor have an overlapping turn-on period
and the third transistor is turned off before the auxiliary
transistor is turned off.

[0039] The auxiliary transistor may be an N-type tran-
sistor.
[0040] The auxiliary transistor may be an oxide semi-

conductor transistor.

[0041] Each of the first transistor, the second transis-
tor, and the third transistor may be a P-type transistor.
[0042] Each of the first transistor, the second transis-
tor, and the third transistor may be a polysilicon semi-
conductor transistor.

[0043] The third transistor and the auxiliary transistor
may be concurrently turned on.

[0044] The pixel may further include a fourth transistor
connected between the second node and a first power
supply and turned off when an inverted light emitting con-
trol signal is supplied to an inverted light emitting control
line, a fifth transistor connected between the first power
supply and an anode electrode of the organic light emit-
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ting diode and turned on when the first scan signal is
supplied, and a sixth transistor connected between the
first transistor and the anode electrode of the organic
light emitting diode and turned off when a light emitting
control signal is supplied to a light emitting control line.
[0045] The fourth transistor and the sixth transistor
may have an overlapping turn-on period.

[0046] A turn-on period of the fourth transistor may at
least partially overlap a turn-on period of the second tran-
sistor.

[0047] The fourth transistor may be an N-type oxide
semiconductor transistor, and each of the fifth transistor
and the sixth transistor may be a P-type polysilicon sem-
iconductor transistor.

[0048] Accordingtoan aspect of the presentinvention,
there is provided a pixel including a first transistor dis-
posed on a current path from a first driving power supply
to a seconddriving power supply via an organic light emit-
ting diode, and a second transistor and an auxiliary tran-
sistor serially connected on a leakage current path which
is different from the current path, wherein the second
transistor and the auxiliary transistor have an overlapping
turn-on period, and the second transistor is turned off
before the auxiliary transistor is turned off.

[0049] The second transistor may be electrically con-
nected to a gate electrode of the first transistor.

[0050] The auxiliary transistor may be an N-type tran-
sistor.

[0051] The auxiliary transistor may be an oxide semi-
conductor transistor.

[0052] Thesecondtransistor may be a polysiliconsem-
iconductor transistor.

[0053] The second transistor and the auxiliary transis-
tor may be concurrently turned on.

[0054] Accordingto an aspect of the presentinvention,
there is provided an organic light emitting display device
including pixels connected to scan lines and data lines,
wherein each of the pixels may include a first transistor
disposed on a current path from a first driving power sup-
ply to a second driving power supply via an organic light
emitting diode, and a second transistor and an auxiliary
transistor serially connected on a leakage current path
which is different from the current path, wherein the sec-
ond transistor and the auxiliary transistor have an over-
lapping turn-on period, and the second transistor is
turned off before the auxiliary transistor is turned off.
[0055] The second transistor may be electrically con-
nected to a gate electrode of the first transistor.

[0056] The auxiliary transistor may be an N-type tran-
sistor.

[0057] The auxiliary transistor may be an oxide semi-
conductor transistor.

[0058] Thesecondtransistor may be a polysiliconsem-
iconductor transistor.

[0059] The second transistor and the auxiliary transis-
tor may be concurrently turned on.

[0060] Accordingtoan aspect of the presentinvention,
there is provided an organic light emitting display device

10

15

20

25

30

35

40

45

50

55

including a driving transistor and an organic light emitting
diode serially connected between a first driving power
supply and a second driving power supply, a switching
transistor and an auxiliary transistor serially connected
between a data line and the driving transistor, the auxil-
iary transistor being connected between the switching
transistor and the data line. The switching transistor and
the auxiliary transistor may include different active layers,
respectively.

[0061] The auxiliary transistor may include an oxide
semiconductor as an active layer.

[0062] The switching transistor may include poly sili-
con as an active layer.

[0063] The switching transistor and the auxiliary tran-
sistor may be concurrently turned on, and the switching
transistor may be turned off before the auxiliary transistor
is turned off.

[0064] Atleast some of the above features that accord
with the invention and other features according to the
invention are set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0065]

FIG. 1 is a schematic view illustrating a display de-
vice according to an embodiment of the present in-
vention;

FIG. 2 is a view showing a connection between tran-
sistors according to an embodiment of the present
invention for minimizing a leakage current;

FIG. 3 is a waveform view showing an embodiment
of a driving method of transistors of FIG. 2;

FIG. 4 is a view illustrating a pixel according to an
embodiment of the present invention;

FIG. 5 is a waveform view showing an embodiment
of a driving method of the pixel shown in FIG. 4;
FIGS. 6A and 6B are views illustrating a pixel ac-
cording to another embodiment of the presentinven-
tion;

FIG. 7 is a waveform view showing an embodiment
of a driving method of the pixel shown in FIGS. 6A
and 6B;

FIG. 8 is a view illustrating a pixel according to an-
other embodiment of the present invention;

FIG. 9 is a waveform view showing an embodiment
of a driving method of the pixel shown in FIG. 8;
FIG. 10 is a view illustrating a pixel according to an-
other embodiment of the present invention;

FIG. 11 is a waveform view showing an embodiment
of a driving method of the pixel shown in FIG. 10;
FIG. 12 is a view illustrating a pixel according to an-
other embodiment of the present invention;

FIG. 13 is a waveform view showing an embodiment
of a driving method of the pixel shown in FIG. 12;
FIG. 14 is a view illustrating a pixel according to an-
other embodiment of the present invention;

FIG. 15 is a waveform view showing an embodiment
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of a driving method of the pixel shown in FIG. 14;
FIG. 16 is a view illustrating a pixel according to an-
other embodiment of the present invention;

FIG. 17 is a waveform view showing an embodiment
of a driving method of the pixel shown in FIG. 16;
FIG. 18 is a view illustrating a pixel according to an-
other embodiment of the present invention; and
FIG. 19 is a waveform view showing an embodiment
of a driving method of the pixel shown in FIG. 18.

DETAILED DESCRIPTION

[0066] Hereinafter, embodiments of the presentinven-
tion and other subject matters necessary for those skilled
in the art to understand the contents of the present in-
vention will be described in detail with reference to the
accompanying drawings. However, we note that the
present invention may be embodied in different other
forms and should not be construed as being limited only
to the embodiments set forth herein.

[0067] That is, the present invention is not limited to
the embodiments described herein but may be embodied
in other forms. It is also noted that in this specification,
"coupled/coupled" refers to one component not only di-
rectly coupling another component but also indirectly
coupling another component through an intermediate
component. In addition, in the drawings, the same or sim-
ilar constituent elements are denoted by the same refer-
ence numerals and marks as possible although shown
in different drawings.

[0068] FIG. 1is a schematic view illustrating a display
device according to an embodiment of the presentinven-
tion.

[0069] Referring to FIG. 1, a display device according
to an embodiment of the present invention may include
a pixel regiona100, a scan driver 110, a data driver 120,
a light emitting driver 130, a timing controller 140 and a
host system 150.

[0070] The host system 150 may supply image data
RGB to the timing controller 140 through a predetermined
interface. In addition, the host system 150 may supply
timing signals Vsync, Hsync, DE and CLK to the timing
controller 140.

[0071] The timing controller 140 may generate a scan
driving control signal SCS, a data driving control signal
DCS and alight emitting driving control signal ECS based
on the image data RGB and the timing signals including
a vertical synchronization signal Vsync, a horizontal syn-
chronization signal Hsync, a data enable signal DE and
a clock signal CLK output from the host system 150. The
scan driving control signal SCS generated by the timing
controller 140 may be supplied to the scan driver 110,
the data driving control signal DCS may be supplied to
the data driver 120, and the light emitting driving control
signal ECS may be supplied to the light emitting driver
130. In addition, the timing controller 140 may rearrange
the image data RGB supplied from the host system 150
and supply the rearranged image data RGB to the data
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driver 120.

[0072] The scan driving control signal SCS may in-
clude a scan start pulse and clock signals. The scan start
pulse may control first timing of a scan signal. The clock
signals may be used for shifting the scan start pulse.
[0073] The datadriving control signal DCS may include
a source start pulse and clock signals. The source start
pulse may control a sampling start point of data. The
clock signals may be used for controlling a sampling op-
eration.

[0074] The light emitting driving control signal ECS
may include a light emitting start pulse and clock signals.
The light emitting start pulse may control first timing of a
light emitting control signal. The clock signals may be
used for shifting the light emitting start pulse.

[0075] The scan driver 110 may supply scan signals
to scan lines S in response to the scan driving control
signal SCS. For example, the scan driver 110 may se-
quentially supply the scan signals to the scan lines S.
When the scan signals are sequentially supplied to the
scan lines S, pixels PXL may be selected in a unit of a
horizontal line. The scan signals may be set to a gate-
on voltage so that transistors included in the pixels PXL
may be turned on.

[0076] The data driver 120 may supply data signals to
datalines D in response to the data driving control signal
DCS. The data signals supplied to the data lines D may
be supplied to the pixels PXL selected by the scan sig-
nals. The data driver 120 may supply the data signals to
the data lines D to be synchronized with the scan signals.
[0077] The light emitting driver 130 may supply light
emitting control signals to light emitting control lines E in
response to the light emitting driving control signal ECS.
For example, the light emitting driver 130 may sequen-
tially supply the light emitting control signals to the light
emitting control lines E. When the light emitting control
signals are sequentially supplied to the light emitting con-
trol lines E, the pixels PXL connected to a selected light
emitting control line may not emit light. The light emitting
control signals may be set to a gate-off voltage so that
the transistors included in the pixels PXLs may be turned
off.

[0078] In addition, a light emitting control signal sup-
plied to an ith (i is a natural number) light emitting control
line Ei may overlap a scan signal supplied to an ith scan
line Si. During a period in which the data signals are sup-
plied to the pixels PXL disposed on an ith horizontal line,
the pixels PXL connected to the ith horizontal line may
be set to a non-emission state, thereby preventing un-
desired generation of light from the pixels PXL.

[0079] FIG. 1 shows that the scan driver 110 and the
light emitting driver 130 are separate drivers from each
other, but the present disclosure is not limited thereto.
For example, the scan driver 110 and the light emitting
driver 130 may be formed as a single driver. In addition,
the scan driver 110 and/or the light emitting driver 130
may be formed on a substrate by performing a thin film
process. Further, the scan driver 110 and/or the light
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emitting driver 130 may be disposed on both sides with
the pixel region100 interposed therebetween.

[0080] The pixels PXL in the pixel region100 may be
connected to the data lines D, the scan lines S, and the
light emitting control lines E, respectively. The pixels PXL
may be supplied with a first driving power supply ELVDD
and a second driving power supply ELVSS from an out-
side of the pixel region, for example, a power supply (not
shown).

[0081] Each of the pixels PXL may be selected when
the scan signal is supplied to the scan line S in which the
each of the pixels PXL is connected and supplied with
the data signal from the data line D. The pixel PXL sup-
plied with the data signal may control the amount of cur-
rent flowing from the first driving power supply ELVDD
to the second driving power supply ELVSS via the organic
light emitting diode (not shown) in response to the data
signal. The organic light emitting diode may generate
light of a predetermined luminance corresponding to the
current flowing through the organic light emitting diode.
Additionally, the first driving power supply ELVDD may
be set to a higher voltage than the second driving power
supply ELVSS.

[0082] FIG. 1 shows that each of the pixels PXL is con-
nected to one scan line S, one data line D, and one light
emitting control line E, but the present disclosure is not
limited thereto. In other words, signal lines S, D, and E
connected to the pixel PXL may vary depending on the
pixel structure of the pixel PXL.

[0083] In addition, the pixel PXL may be connected to
only the scan line S and the data line D. The light emitting
control lines E and the light emitting driver 130 for driving
the light emitting control lines E may be omitted.

[0084] FIG. 2 is a view showing a connection relation
between transistors according to an embodiment of the
present invention for minimizing a leakage current. The
transistors shown in FIG. 2 may be included in the pixel
PXL and disposed on a leakage path of a current.
[0085] Referring to FIG. 2, an oxide semiconductor
transistor M(O) and a polysilicon semiconductor transis-
tor M(P) may be formed on a leakage current path of the
pixel PXL according to an embodiment of the present
invention. For example, the polysilicon semiconductor
transistor M(P) may be formed so as to be connected to
a gate electrode of a driving transistor MD, and the oxide
semiconductor transistor M(O) may be formed so as to
be connected to the polysilicon semiconductor transistor
M(P).

[0086] The oxide semiconductor transistor M(O) may
include a gate electrode, a source electrode, and a drain
electrode, and an active layer may be formed of an oxide
semiconductor. The oxide semiconductor may be amor-
phous or crystalline. The oxide semiconductor transistor
M(O) may be formed of an N-type transistor.

[0087] The oxide semiconductor transistor M(O) may
be formed by performing a low temperature process and
have a lower electron mobility than the polysilicon sem-
iconductor transistor M(P). The oxide semiconductor
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transistor M(O) may have an excellent off current char-
acteristic.

[0088] The polysilicon semiconductor transistor M(P)
may include a gate electrode, a source electrode, and a
drain electrode, and an active layer thereof may be
formed of polysilicon. For example, the polysilicon sem-
iconductor transistor M(P) may be set to a low tempera-
ture poly-silicon (LTPS) transistor. The polysilicon sem-
iconductor transistor M(P) may be formed of a P-type
transistor or an N-type transistor. However, for conven-
ience of explanation, FIG. 2 shows that the polysilicon
semiconductor transistor M(P) may be set to the P-type
transistor. The polysilicon semiconductor transistor M(P)
may have a high electron mobility and thus have a fast
driving characteristic.

[0089] A first electrode of the polysilicon semiconduc-
tor transistor M(P) may be connected to the gate elec-
trode of the driving transistor MD, and a second electrode
thereof may be connected to a first electrode of the oxide
semiconductor transistor M(O). In addition, a gate elec-
trode of the polysilicon semiconductor transistor M(P)
may be connected to a first scan line S1. The polysilicon
semiconductor transistor M(P) may be turned on when
a first scan signal is supplied to the first scan line S 1.
[0090] A first electrode of the oxide semiconductor
transistor M(O) may be connected to the second elec-
trode of the polysilicon semiconductor transistor M(P). In
addition, a gate electrode of the oxide semiconductor
transistor M(O) may be connected to a second scan line
S2. The oxide semiconductor transistor M(O) may be
turned on when a second scan signal is supplied to the
second scan line S2.

[0091] The polysilicon semiconductor transistor M(P)
and the oxide semiconductor transistor M(O) may have
an overlapping turn-on period, and the polysilicon sem-
iconductor transistor M(P) may be turned off before the
oxide semiconductor transistor M(O) is turned off.
[0092] The first scan signal supplied to the first scan
line S1 and the second scan signal supplied to the second
scan line S2 may be simultaneously supplied as shown
in FIG. 3. The polysilicon semiconductor transistor M(P)
and the oxide semiconductor transistor M(O) may be si-
multaneously turned on. When the oxide semiconductor
transistor M(O) is turned on simultaneously with the poly-
silicon semiconductor transistor M(P), a fast driving char-
acteristic of the polysilicon semiconductor transistor M(P)
may be ensured.

[0093] After the first scan signal to the first scan line
S1 falls, the second scan signal to the second scan line
S2 may fall. The oxide semiconductor transistor M(O)
may be turned off after the polysilicon semiconductor
transistor M(P) is turned off. When the polysilicon semi-
conductor transistor M(P) is turned off before the oxide
semiconductor transistor M(O), the voltage variation of
the gate electrode of the driving transistor MD may be
minimized, thereby preventing image quality from being
deteriorated.

[0094] In more detail, a capacitance of a channel ca-
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pacitor of the oxide semiconductor transistor M(O) may
be set to be greater than a capacitance of a channel
capacitor of the polysilicon semiconductor transistor
M(P). Therefore, when the polysilicon semiconductor
transistor M(P) and the oxide semiconductor transistor
M(O) are simultaneously turned off, a voltage of the gate
electrode of the driving transistor MD may fluctuate by a
predetermined voltage, and the image quality may be
deteriorated accordingly.

[0095] On the contrary, according to an embodiment
of the present invention, when the oxide semiconductor
transistor M(O) is turned off after the polysilicon semi-
conductor transistor M(P) connected the gate electrode
of the driving transistor MD is turned off, the voltage of
the gate electrode of the driving transistor MD may be
prevented from fluctuating by the channel capacitor of
the oxide semiconductor transistor M(O). Additionally,
when the oxide semiconductor transistor M(O) is turned
off, the leakage current flowing through the leakage path
may be minimized.

[0096] Thatis, according to an embodiment of present
invention, the oxide semiconductor transistor M(O) and
the polysilicon semiconductor transistor M(P) may form
the leakage path of the pixel PXL, and the leakage current
flowing through the leakage path may be minimized by
using the oxide semiconductor transistor M(O). When
the leakage current flowing through the leakage path is
minimized, an image of a desired luminance may be dis-
played in the pixel PXL.

[0097] Additionally, a voltage change of the gate elec-
trode of the driving transistor MD may be minimized by
turning off the oxide semiconductor transistor M(O) after
turning off the polysilicon semiconductor transistor M(P)
connected to the gate electrode of the driving transistor
MD.

[0098] FIG. 4 is a view illustrating a pixel according to
an embodiment of the present invention. For conven-
ience of explanation, FIG. 4 shows that the pixel PXL is
disposed on the ith horizontal line and connected to an
mth data line Dm.

[0099] Referring to FIG. 4, the pixel PXL according to
an embodiment of the present disclosure may include an
organiclight emitting diode OLED, and a pixel circuit 2001
controlling the amount of current supplied to the organic
light emitting diode OLED.

[0100] An anode electrode of the organic light emitting
diode OLED may be connected to the pixel circuit 2001,
and a cathode electrode thereof may be connected to
the second driving power supply ELVSS. The organic
light emitting diode OLED may generate light of a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit 2001.

[0101] The pixel circuit 2001 may control the amount
of current flowing from the first driving power supply
ELVDD to the second driving power supply ELVSS via
the organic light emitting diode OLED in response to the
data signal. The pixel circuit 2001 may include a firsttran-
sistor M1, a second transistor M2, an auxiliary transistor
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MS, and a storage capacitor Cst.

[0102] A firstelectrode of the first transistor M1 (a driv-
ing transistor) may be connected to the first driving power
supply ELVDD, and a second electrode thereof may be
connected to the anode electrode of the organic light
emitting diode OLED. In addition, a gate electrode of the
first transistor M1 may be connected to a first node N1.
The first transistor M1 may control the amount of current
flowing from the first driving power supply ELVDD to the
second driving power supply ELVSS via the organic light
emitting diode OLED in response to a voltage of the first
node N1.

[0103] The second transistor M2 may be connected
between the first node N1 and the auxiliary transistor MS.
In addition, a gate electrode of the second transistor M2
may be connected to an ith first scan line S1i. The second
transistor M2 may be turned on when the first scan signal
is supplied to the ith first scan line S1i, thereby electrically
connecting the auxiliary transistor MS and the first node
N1.

[0104] The auxiliary transistor MS may be connected
between the data line Dm and the second transistor M2.
In addition, a gate electrode of the auxiliary transistor MS
may be connected to an ith second scan line S2i. The
auxiliary transistor MS may be turned on when the sec-
ond scan signal is supplied to the ith second scan line
S2i, thereby electrically connecting the data line Dm and
the second transistor M2.

[0105] The storage capacitor Cst may be connected
between the first node N1 and the first driving power sup-
ply ELVDD. The storage capacitor Cst may store a volt-
age corresponding to the data signal.

[0106] Each of the first transistor M1 and the second
transistor M2 may be formed of a P-type polysilicon sem-
iconductor transistor and the auxiliary transistor MS may
be formed of an N-type oxide semiconductor transistor.
When the first transistor M1 and the second transistor
M2 are formed of polysilicon semiconductor transistors,
a fast driving characteristic may be ensured. When the
auxiliary transistor MS is formed of an oxide semicon-
ductor transistor, the leakage current between the data
line Dm and the first node N1 may be minimized, so that
the pixel PXL may display an image of a desired lumi-
nance.

[0107] FIG. 5is a waveform view showing an embod-
iment of a driving method of the pixel shown in FIG. 4.
[0108] Referring to FIG. 5, the first scan signal may be
supplied to the ith first scan line S1i, and the second scan
signal may be supplied to the ith second scan line S2i.
The first and second scan signals may be concurrently
supplied.

[0109] When the first scan signal is supplied to the ith
firstscanline S1i, the second transistor M2 may be turned
on. When the second scan signal is supplied to the ith
second scan line S2i, the auxiliary transistor MS may be
turned on.

[0110] When the auxiliary transistor MS and the sec-
ond transistor M2 are turned on, the data line Dm and
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the first node N1 may be electrically connected, so that
adata signal supplied to the data line Dm may be supplied
to the first node N1 via the auxiliary transistor MS and
the second transistor M2. The storage capacitor Cst may
store a voltage corresponding to the data signal.

[0111] Thereafter, the first scan signal to the ith first
scan line S1i may fall, so that the second transistor M2
may be turned off. After the second transistor M2 is turned
off, the second scan signal to the ith second scan line
S2i may fall, and the auxiliary transistor MS may be
turned off accordingly. Since the second transistor M2 is
set to a turn-off state, the voltage of the firstnode N1 may
be prevented from being changed by a channel capacitor
of the auxiliary transistor MS formed of an oxide semi-
conductor transistor.

[0112] After the auxiliary transistor MS is turned off,
the first transistor M1 may control the amount of current
flowing from the first driving power supply ELVDD to the
second driving power supply ELVSS via the organic light
emitting diode OLED in response to the voltage of the
firstnode N1. The organic light emitting diode OLED may
generate light of a predetermined luminance correspond-
ing to the amount of current supplied from the first tran-
sistor M1.

[0113] Additionally, the auxiliary transistor MS may be
setto a turn-off state when the organiclight emitting diode
OLED emits light. When the auxiliary transistor MS
formed of the oxide semiconductor transistor is turned
off, the leakage current between the data line Dm and
the first node N1 may be minimized, thereby displaying
an image of a desired luminance.

[0114] FIGS. 6A and 6B are views illustrating a pixel
according to another embodiment of the present inven-
tion. In the description of FIGS. 6A and 6B, the same
reference numerals will be given to the same constituents
as those of FIG. 4, and a detailed description thereof will
be omitted.

[0115] Referring to FIG. 6A, a pixel according to an-
other embodiment of the present invention may include
the organic light emitting diode OLED and a pixel circuit
2001’ for controlling the amount of current supplied to
the organic light emitting diode OLED.

[0116] Theanode electrode ofthe organiclightemitting
diode OLED may be connected to the pixel circuit 2001,
and the cathode electrode thereof may be connected to
the second driving power supply ELVSS. The organic
light emitting diode OLED may generate light of a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit 2001°.

[0117] The pixel circuit 2001 may control the amount
of current flowing from the first driving power supply
ELVDD to the second driving power supply ELVSS via
the organic light emitting diode OLED in response to a
data signal. The pixel circuit 2001’ may include the first
transistor M1, the second transistor M2, a third transistor
M3, the auxiliary transistor MS, and the storage capacitor
Cst.

[0118] The third transistor M3 may be disposed be-
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tween the first driving power supply ELVDD and the first
electrode of the first transistor M1. In addition, a gate
electrode of the third transistor M3 may be connected to
the ith light emitting control line Ei. The third transistor
M3 may be turned off when a light emitting control signal
is supplied to the ith light emitting control line Ei and
turned on when the light emitting control signal is not
supplied to the ith light emitting control line Ei.

[0119] The light emitting control signal supplied to the
ith light emitting control line Ei may overlap the first scan
signal supplied to the ith first scan line S1iand the second
scan signal supplied to the ith second scan line S2i.
Therefore, the third transistor M3 may be turned off when
the voltage corresponding to the data signal is stored in
the storage capacitor Cst, thereby preventing the organic
light emitting diode OLED from unnecessarily emitting
light.

[0120] Additionally, the firstscansignal and the second
scan signal may be set to a gate-on voltage. Forexample,
the first scan signal supplied to the ith first scan line S1i
may be set to a low voltage, which is the gate-on voltage,
so that the second transistor M2 may be turned on. In
addition, when the first scan signal is not supplied to the
ith first scan line S1i, a high voltage, which is a gate-off
voltage, may be supplied to the ith first scan line S1i.
[0121] Inasimilarmanner, the second scan signal sup-
plied to the ith second scan line S2i may be set to a high
voltage, which is a gate-on voltage so that the auxiliary
transistor MS may be turned on. In addition, when the
second scan signal is not supplied to the ith second scan
line S2i, a low voltage, which is a gate-off voltage, may
be supplied to the ith second scan line S2i.

[0122] Additionally, the light emitting control signal
may be set to a gate-off voltage. The light emitting control
signal supplied to the light emitting control line Ei may be
set to the high voltage, which is the gate-off voltage, so
that the third transistor M3 may be turned off. In addition,
when the light emitting control signal is not supplied to
the ith light emitting control line Ei, a low voltage that is
a gate-on voltage may be supplied to the ith light emitting
control line Ei.

[0123] Referring to FIG. 6B, a pixel according to an-
other embodiment of the present invention may include
the organic light emitting diode OLED and the pixel circuit
2001’ controlling the amount of current supplied to the
organic light emitting diode OLED.

[0124] Theanode electrode ofthe organiclightemitting
diode OLED may be connected to the pixel circuit 2001,
and the cathode electrode thereof may be connected to
the second driving power supply ELVSS. The organic
light emitting diode OLED may generate the light of a
predetermined luminance corresponding to the amount
of current supplied from the pixel circuit 2001°.

[0125] The pixel circuit 2001’ may control the amount
of current flowing from the first driving power supply
ELVDD to the second driving power supply ELVSS via
the organic light emitting diode OLED in response to a
data signal. The pixel circuit 2001’ may include the first
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transistor M1 to the third transistor M3, the auxiliary tran-
sistor MS, and the storage capacitor Cst.

[0126] The third transistor M3 may be connected be-
tween the second electrode of the first transistor M1 and
the anode electrode of the organic light emitting diode
OLED. In addition, a gate electrode of the third transistor
M3 may be connected to the ith light emitting control line
Ei. The third transistor M3 may be turned off when a light
emitting control signal is supplied to the ith light emitting
control line Ei and turned on when the light emitting con-
trol signal is not supplied to the ith light emitting control
line Ei.

[0127] The light emitting control signal supplied to the
ith light emitting control line Ei may overlap the first scan
signal supplied to the ith first scan line S1i and the second
scan signal supplied to the ith second scan line S2i as
shown in FIG. 7. Therefore, the third transistor M3 may
be turned off when a voltage corresponding to the data
signal is stored in the storage capacitor Cst, thereby pre-
venting the organic light emitting diode OLED from un-
necessarily emitting light.

[0128] FIG. 8is a view illustrating a pixel according to
another embodiment of the present invention. For con-
venience of explanation, FIG. 8 shows the pixel PXL dis-
posed on the ith horizontal line and connected to the mth
data line Dm. In the description of FIG. 8, the same ref-
erence numeral will be given to the auxiliary transistor
MS that functions the same as that of FIG. 4.

[0129] Referring to FIG. 8, the pixel PXL according to
another embodiment of the present invention may in-
clude the organic light emitting diode OLED and a pixel
circuit 2002 controlling the amount of current supplied to
the organic light emitting diode OLED.

[0130] Theanode electrode ofthe organiclightemitting
diode OLED may be connected to the pixel circuit 2002,
and the cathode electrode thereof may be connected to
the second driving power supply ELVSS. The organic
light emitting diode OLED may generate light of a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit 2002.

[0131] The pixel circuit 2002 may control the amount
of current flowing from the first driving power supply
ELVDD to the second driving power supply ELVSS via
the organic light emitting diode OLED in response to the
data signal. The pixel circuit 2002 may include a firsttran-
sistor M1’, a second transistor M2’, the auxiliary transistor
MS, and a storage capacitor Cst'.

[0132] Afirstelectrode of the first transistor M1’ (a driv-
ing transistor) may be connected to the first driving power
supply ELVDD, and a second electrode thereof may be
connected to the anode electrode of the organic light
emitting diode OLED. In addition, a gate electrode of the
first transistor M1’ may be connected to a first node N1'.
The first transistor M1’ may control the amount of current
flowing from the first driving power supply ELVDD to the
second driving power supply ELVSS via the organic light
emitting diode OLED in response to a voltage of the first
node N1’.
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[0133] The second transistor M2’ may be connected
between the first node N1’ and the auxiliary transistor
MS. In addition, a gate electrode of the second transistor
M2’ may be connected to the ith first scan line S1i. The
second transistor M2’ may be turned on when the first
scan signal is supplied to the ith first scan line S1i to
electrically connect the auxiliary transistor MS and the
first node N1’

[0134] The auxiliary transistor MS may be connected
between the data line Dm and the second transistor M2’.
In addition, the gate electrode of the auxiliary transistor
MS may be connected to the ith second scan line S2i.
The auxiliary transistor MS may be turned on when the
scan signal is supplied to the ith second scan line S2i to
electrically connect the data line Dm and the second tran-
sistor M2’

[0135] The storage capacitor Cst’ may be connected
between the first node N1’ and the anode electrode (that
is, a second node N2) of the organic light emitting diode
OLED. The storage capacitor Cst' may store a voltage
corresponding to the data signal.

[0136] Each of the first transistor M1’ and the second
transistor M2’ may be formed of an N-type polysilicon
semiconductor transistor, and the auxiliary transistor MS
may be formed of an N-type oxide semiconductor tran-
sistor. When the first transistor M1’ and the second tran-
sistor M2’ are formed of a polysilicon semiconductor tran-
sistor, the fast driving characteristics may be secured.
When the auxiliary transistor MS is formed of an oxide
semiconductor transistor, the leakage current between
the data line Dm and the firstnode N1’ may be minimized,
so that the pixel PXL may display an image of a desired
luminance.

[0137] The pixel PXL shown in FIG. 8 is different from
the pixel PXL shown in FIG. 4 in that the first transistor
M1’ and the second transistor M2’ are N-type transistors.
However, the pixel PXL shown in FIG. 8 and the pixel
PXL shown in FIG. 4 perform substantially the same op-
erations.

[0138] FIG. 9 is a waveform view showing an embod-
iment of a driving method of the pixel shown in FIG. 8.
[0139] Referringto FIG. 9, the first scan signal may be
supplied to the ith first scan line S1i, and the second scan
signal may be supplied to the ith second scan line S2i.
The first and second scan signals may be concurrently
supplied.

[0140] When the first scan signal is supplied to the ith
first scan line S1i, the second transistor M2’ may be
turned on. When the second scan signal is supplied to
the ith second scan line S2i, the auxiliary transistor MS
may be turned on.

[0141] When the auxiliary transistor MS and the sec-
ond transistor M2’ are turned on, the data line Dm and
the firstnode N1’ may be electrically connected. The data
signal supplied to the data line Dm may be supplied to
the first node N1’ via the auxiliary transistor MS and the
second transistor M2'. The storage capacitor Cst’ may
store the voltage corresponding to the data signal.
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[0142] Thereafter, the supply of the first scan signal to
the ith first scan line S1i may fall, and the second tran-
sistor M2’ may be turned off accordingly. After the second
transistor M2’ is turned off, the supply of the second scan
signal to the ith second scan line S2i may fall, so that the
auxiliary transistor MS may be turned off accordingly.
Since the second transistor M2’ is set to a turn-off state,
the voltage of the first node N1’ may be prevented from
being changed by the channel capacitor of the auxiliary
transistor MS formed of the oxide semiconductor tran-
sistor.

[0143] After the auxiliary transistor MS is turned off,
the first transistor M1’ may control the amount of current
flowing from the first driving power supply ELVDD to the
second driving power supply ELVSS via the organic light
emitting diode OLED in response to the voltage of the
first node N1'. As aresult, the organic light emitting diode
OLED may generate light of a predetermined luminance
corresponding to the amount of current supplied from the
first transistor M1’

[0144] Additionally, when the organic light emitting di-
ode OLED emits light, the auxiliary transistor MS may be
set to a turn-off state. When the auxiliary transistor MS
formed of the oxide semiconductor transistor is turned
off, the leakage current between the data line Dm and
the first node N1’ may be minimized, thereby displaying
an image of a desired luminance.

[0145] FIG. 10 is a view illustrating a pixel according
to another embodiment of the present invention. In the
description of FIG. 10, the same reference numerals will
be given to the same constituents as those of FIG. 8, and
a detailed description thereof will be omitted.

[0146] Referring to FIG. 10, the pixel PXL according
to another embodiment of the present invention may in-
clude the organic light emitting diode OLED and a pixel
circuit 2002’ controlling the amount of current supplied
to the organic light emitting diode OLED.

[0147] Theanode electrode ofthe organiclightemitting
diode OLED may be connected to the pixel circuit 2002’,
and the cathode electrode thereof may be connected to
the second driving power supply ELVSS. The organic
light emitting diode OLED may generate light of a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit 2002’.

[0148] The pixel circuit 2002° may control the amount
of current flowing from the first driving power supply
ELVDD to the second driving power supply ELVDD via
the organic light emitting diode OLED in response to the
data signal. The pixel circuit 2002’ may include the first
transistor M1’, the second transistor M2’, and a third tran-
sistor M3’, the auxiliary transistor MS, and the storage
capacitor Cst’.

[0149] The third transistor M3’ may be disposed be-
tween the first driving power supply ELVDD and the first
electrode of the first transistor M1'. In addition, a gate
electrode of the third transistor M3’ may be connected to
the ith light emitting control line Ei. The third transistor
M3’ may be turned off when the light emitting control sig-
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nal is supplied to the ith light emitting control line Ei and
turned on when the light emitting control signal is not
supplied to the ith light emitting control line Ei.

[0150] The light emitting control signal supplied to the
ith light emitting control line Ei may overlap the first scan
signal supplied to the ith first scan line S1iand the second
scan signal supplied to the ith second scan line S2i as
shown in FIG. 11. Therefore, the third transistor M3’ may
be turned off when the voltage corresponding to the data
signal is stored in the storage capacitor Cst’, thereby pre-
venting the organic light emitting diode OLED from un-
necessarily emitting light.

[0151] FIG. 12 is a view illustrating the pixel PXL ac-
cording to another embodiment of the present invention.
For convenience of explanation, FIG. 12 shows the pixel
PXL disposed on the ith horizontal line and connected to
the mth data line Dm.

[0152] Referring to FIG. 12, the pixel PXL according
to another embodiment of the present invention may in-
clude the organic light emitting diode OLED, and a pixel
circuit 2003 controlling the amount of current supplied to
the organic light emitting diode OLED.

[0153] Theanode electrode ofthe organiclightemitting
diode OLED may be connected to the pixel circuit 2003,
and the cathode thereof may be connected to the second
driving power supply ELVSS. The light emitting diode
OLED may generate light of a predetermined luminance
corresponding to the amount of current supplied from the
pixel circuit 2003.

[0154] The pixel circuit 2003 may control the amount
of current flowing from the first driving power supply
ELVDD to the second driving power supply ELVSS via
the organic light emitting diode OLED in response to the
data signal. The pixel circuit 2003 may include eleventh,
twelfth, thirteenth, fourteenth, fifteenth, sixteenth, and
seventeenth transistors M11, M12, M13, M14, M15, M16
and M17, an auxiliary transistor MS11, and the storage
capacitor Cst.

[0155] A first electrode of the eleventh transistor M11
(a driving transistor) may be connected to an eleventh
node N11, and a second electrode thereof may be con-
nected to the anode electrode of the organic light emitting
diode OLED via the seventeenth transistor M17. In ad-
dition, a gate electrode of the eleventh transistor M11
may be connected to a twelfth node N12. The eleventh
transistor M11 may control the amount of current flowing
from the first driving power supply ELVDD to the second
driving power supply ELVSS via the organic light emitting
diode OLED in response to a voltage of the twelfth node
N12. The first driving power supply ELVDD may be set
to a voltage higher than the second driving power supply
ELVSS.

[0156] The twelfth transistor M12 may be connected
between the data line Dm and the eleventh node N11.
In addition, a gate electrode of the twelfth transistor M12
may be connected to the ith first scan line S1i. The twelfth
transistor M12 may be turned on when the first scan sig-
nal is supplied to the ith first scan line S1i to electrically
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connect the data line Dm and the eleventh node N11.
[0157] Thethirteenth transistor M13 may be connected
between the twelfth node N12 and a second electrode
of the eleventh transistor M11 through the auxiliary tran-
sistor MS11. In addition, a gate electrode of the thirteenth
transistor M13 may be connected to the ith first scan line
S1i. The thirteenth transistor M13 may be turned on when
the first scan signalis supplied to the ith first scan line S1i.
[0158] The auxiliary transistor MS11 may be connect-
ed between the thirteenth transistor M13 and the second
electrode of the eleventh transistor M11. In addition, the
gate electrode of the auxiliary transistor MS may be con-
nected to the ith second scan line S2i. The auxiliary tran-
sistor MS11 may be turned on when the second scan
signal is supplied to the ith second scan line S2i. The
auxiliary transistor MS11 may be formed of an N-type
oxide semiconductor transistor.

[0159] The fourteenth transistor M14 may be connect-
ed between the twelfth node N12 and a first power supply
Vint. In addition, a gate electrode of the fourteenth tran-
sistor M14 may be connected to an ith third scan line S3i.
The fourteenth transistor M14 may be turned on when a
third scan signal is supplied to the ith third scan line S3i
to supply a voltage of the first power supply Vint to the
twelfth node N12. The first power supply Vint may be set
to a lower voltage than the data signal supplied to the
data line Dm. The third scan signal supplied to the ith
third scan line S3i may be supplied earlier than the first
scan signal supplied to the ith first scan line S1i. Accord-
ingly, the ith third scan line S3i may be set to an (i-1)th
first scan line S1i-1.

[0160] The fifteenth transistor M15 may be connected
between the anode electrode of the organic light emitting
diode OLED and the first power supply Vint. In addition,
a gate electrode of the fifteenth transistor M15 may be
connected to an ith fourth scan line S4i. The fifteenth
transistor M15 may be turned on when a fourth scan sig-
nal is supplied to the ith fourth scan line S4i to supply the
voltage of the first power supply Vint to the anode elec-
trode of the organic light emitting diode OLED. The fourth
scan signal supplied to the ith fourth scan line S4i may
overlap the light emitting control signal supplied to the
ith light emitting control line Ei. Accordingly, the ith fourth
scan line S4i may be set to the ith first scan line S1i or
the ith third scan line S3i.

[0161] When the voltage of the first power supply Vint
is supplied to the anode electrode of the organic light
emitting diode OLED, a parasitic capacitor (hereinafter,
referred to as an "organic capacitor Coled") of the organic
light emitting diode OLED may be discharged. When the
organic capacitor Coled is discharged, black expression
capability of the pixel PXL may be enhanced.

[0162] In more detail, the organic capacitor Coled may
charge a predetermined voltage corresponding to the
current supplied from the pixel circuit 2003 during a pre-
vious frame period. When the organic capacitor Coled is
charged, the organic light emitting diode OLED may eas-
ily emit light with a lower current.
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[0163] A black data signal may be supplied to the pixel
circuit 2003 during a current frame period. When the
black data signal is supplied, the pixel circuit 2003 may
not supply a current to the organic light emitting diode
OLED ideally. However, the pixel circuit 2003 formed of
transistors may supply a predetermined leakage current
to the organic light emitting diode OLED even though the
black data signal is supplied. When the organic capacitor
Coled is charged, the light emitting diode OLED may
slightly emit light, so that the black expression capability
may be deteriorated.

[0164] On the contrary, as in the present disclosure,
when the organic capacitor Coled is discharged by the
first power supply Vint, the organic light emitting diode
OLED may be set to a non-emission state even though
the leakage current is supplied. That is, according to the
present disclosure, the organic capacitor Coled may be
discharged by using the first power supply Vint, so that
the black expression capability may be enhanced.
[0165] The sixteenth transistor M16 may be connected
between the first driving power supply ELVDD and the
eleventh node N11. In addition, a gate electrode of the
sixteenth transistor M16 may be connected to the ith light
emitting control line Ei. The sixteenth transistor M16 may
be turned off when the light emitting control signal is sup-
plied to the ith light emitting control line Ei and turned on
when the light emitting control signal is not supplied.
[0166] The seventeenth transistor M17 may be con-
nected between the eleventh transistor M11 and the an-
ode electrode of the organic light emitting diode OLED.
In addition, a gate electrode of the seventeenth transistor
M17 may be connected to the ith light emitting control
line Ei. The seventeenth transistor M17 may be turned
off when the light emitting control signal is supplied to
the ith light emitting control line Ei and turned on when
the light emitting control signal is not supplied.

[0167] The storage capacitor Cst may be connected
between the first driving power supply ELVDD and the
twelfth node N12. The storage capacitor Cst may charge
the voltage corresponding to the data signaland a voltage
corresponding to a threshold voltage of the eleventh tran-
sistor M11.

[0168] In the above-descried pixel PXL of the present
invention, the eleventh transistor M11 to the seventeenth
transistor M17 may be formed of P-type polysilicon sem-
iconductor transistors. Specifically, the eleventh, six-
teenth, and seventeenth transistors M11, M16, and M17
disposed on a current supply path for supplying a current
to the organic light emitting diode OLED may be formed
of P-type polysilicon semiconductor transistors. When
the eleventh to seventeenth transistors M11 to M17 are
formed of polysilicon semiconductor transistors, a fast
driving characteristic may be ensured.

[0169] In addition, the auxiliary transistor MS11 may
be formed of an N-type oxide semiconductor transistor.
When the auxiliary transistor MS11 is formed of an oxide
semiconductor transistor, the leakage current from the
twelfth node N12 may be minimized, and the image of
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the predetermined luminance may be displayed in the
pixel region100 accordingly.

[0170] FIG. 13is a waveform view showing an embod-
iment of a driving method of the pixel shown in FIG. 12.
In FIG. 13, it is assumed that the ith third scan line S3i
is set to the (i-1)th first scan line S1i-1, and the ith fourth
scan line S4i is set to the ith first scan line S1i.

[0171] Referring to FIG. 13, the light emitting control
signal may be supplied to the ith light emitting control line
Ei. When the light emitting control signal is supplied to
the ith light emitting control line Ei, the sixteenth transistor
M16 and the seventeenth transistor M17 may be turned
off.

[0172] When the sixteenth transistor M16 is turned off,
the first driving power supply ELVDD and the eleventh
node N11 may be electrically disconnected. When the
seventeenth transistor M 17 is turned off, the eleventh
transistor M11 and the organic light emitting diode OLED
may be electrically disconnected. Therefore, when the
light emitting control signal is supplied to the ith light emit-
ting line Ei, the pixel PXL may be set to a non-emission
state.

[0173] After the light emitting control signal is supplied
to the ith light emitting control line Ei, the third scan signal
may be supplied to the ith third scan line S3i (i.e., the (i-
1)th first scan line S1i-1). When the third scan signal is
supplied to the ith third scan line S3i, the fourteenth tran-
sistor M14 may be turned on. When the fourteenth tran-
sistor M14 is turned on, the voltage of the first power
supply Vint may be supplied to the twelfth node N12. The
twelfth node N12 may be initialized to the voltage of the
first power supply Vint.

[0174] After the twelfth node N12 is initialized to the
voltage of the first power supply Vint, the first scan signal
may be supplied to an ith first scan line S1i, the second
scan signal may be supplied to the ith second scan line
S2i, and the fourth scan signal may be supplied to the
ith fourth scan line S4i. The ith fourth scan line S4i may
be set to the ith first scan line S1i.

[0175] When the fourth scan signal is supplied to the
ith fourth scan line S4i, the fifteenth transistor M15 may
be turned on. When the fifteenth transistor M15 is turned
on, the voltage of the first power supply Vint may be sup-
plied to the anode electrode of the organic light emitting
diode OLED. When the voltage of the first power supply
Vintis supplied to the anode electrode of the organic light
emitting diode OLED, the organic capacitor Coled may
be discharged, thereby enhancing the black expression
capability.

[0176] When the second scan signal is supplied to the
ith second scan line S2i, the auxiliary transistor MS11
may be turned on. When the auxiliary transistor MS11 is
turned on, the second electrode of the eleventh transistor
M11 and the thirteenth transistor M13 may be electrically
connected.

[0177] When the first scan signal is supplied to the ith
first scan signal S1i, the twelfth transistor M12 and the
thirteenth transistor M13 may be turned on.
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[0178] When the thirteenth transistor M13 is turned on,
the auxiliary transistor MS11 and the twelfth node N12
may be electrically connected. Since the auxiliary tran-
sistor MS11 is set to a turn-on state, the twelfth node N12
and the second electrode of the first transistor M11 may
be electrically connected to each other, so that the elev-
enth transistor M11 may be connected in a diode form.
[0179] When the twelfth transistor M12 is turned on, a
data signal from the data line Dm may be supplied to the
eleventh node N11. The eleventh transistor M11 may be
turned on since the twelfth node N12 is initialized to the
voltage of the first power supply Vint lower than the data
signal.

[0180] When the eleventh transistor M11 is turned on,
the data signal supplied to the eleventh node N11 may
be supplied to the twelfth node N12 via the auxiliary tran-
sistor MS11 and the eleventh transistor M11 connected
in the diode form. The voltage corresponding to the data
signal and the threshold voltage of the eleventh transistor
M11 may be applied to the twelfth node N12. The voltage
corresponding to the data signal and the threshold volt-
age of the eleventh transistor M11 may be stored in the
storage capacitor Cst.

[0181] After a predetermined voltage is charged in the
storage capacitor Cst, the supply of the first scan signal
to the ith first scan line Sli may be stopped, so that the
thirteenth transistor M13 and the fifteenth transistor M15
may be turned off accordingly.

[0182] After the thirteenth transistor M13 is turned off,
the supply of the second scan signal to the ith second
scan line S2i may be stopped. When the supply of the
second scan signal to the ith second scan line S2i is
stopped, the auxiliary transistor MS11 may be turned off.
Since the thirteen transistor M13 is set to a turn-off state,
the voltage of the twelfth node N12 may be prevented
from being changed by a channel capacitor of the auxil-
iary transistor MS11 formed of an oxide semiconductor
transistor.

[0183] Thereafter, the supply of the light emitting con-
trol signal to the ith light emitting control line Ei may be
stopped. When the supply of the light emitting control
signal to the ith light emitting control line Ei is stopped,
the sixteenth transistor M16 and the seventeenth tran-
sistor M17 may be turned on.

[0184] When the sixteenth transistor M16 is turned on,
the first driving power supply ELVDD and the eleventh
node N11 may be electrically connected. When the sev-
enteenth transistor M17 is turned on, the second elec-
trode of the eleventh transistor M11 may be electrically
connected to the anode electrode of the organic light
emitting diode OLED. The eleventh transistor M11 may
control the amount of current flowing from the first driving
power supply ELVDD to the second driving power supply
ELVSS via the organic light emitting diode OLED in re-
sponse to a voltage applied to the twelfth node N12.
[0185] As described above, the pixel PXL according to
another embodiment of the present invention may gen-
erate light of a predetermined luminance by repeating
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the above-described period. In addition, since the auxil-
iary transistor MS11 formed of the oxide semiconductor
transistor is turned off during a period in which the organic
light emitting diode OLED emits light, the leakage current
from the twelfth node N12 may be minimized, so that the
pixel PXL may generate light of a desired luminance.
[0186] FIG. 14 is a view illustrating the pixel PXL ac-
cording to another embodiment of the present invention.
In the description of FIG. 14, the same reference numer-
als will be given to the same constituents as those of FIG.
12, and a detailed description thereof will be omitted.
[0187] Referring to FIG. 14, the pixel PXL according
to another embodiment of the present invention may in-
clude the organic light emitting diode OLED, and a pixel
circuit 2003’ controlling the amount of current supplied
to the organic light emitting diode OLED.

[0188] Theanode electrode ofthe organiclightemitting
diode OLED may be connected to the pixel circuit 2003’,
and the cathode electrode thereof may be connected to
the second driving power supply ELVSS. The organic
light emitting diode OLED may generate light of a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit 2003’.

[0189] The pixel circuit 2003’ may control the amount
of current flowing from the first driving power supply
ELVDD to the second driving power supply ELVSS via
the organic light emitting diode OLED in response to a
data signal. The pixel circuit 2003’ may include the elev-
enth transistor M11, the twelfth transistor M12, the thir-
teenth transistor M13, a fourteenth transistor M14’, a fif-
teenth transistor M 15’, the sixteenth transistor M16, the
seventeenth transistor M17, the auxiliary transistor
MS11, and the storage capacitor Cst.

[0190] The fourteenth transistor M14’ may be connect-
ed between the twelfth node N12 and the first power sup-
ply Vint. In addition, a gate electrode of the fourteenth
transistor M14’ may be connected to the ith third scan
line S3i. The fourteenth transistor M14’ may be turned
on when a third scan signal is supplied to the ith third
scan line S3i to supply a voltage of the first power supply
Vint to the twelfth node N12.

[0191] The fourteenth transistor M14’ may be formed
of an N-type oxide semiconductor transistor. When the
fourteenth transistor M14’ is formed of the N-type oxide
semiconductor transistor, the leakage current flowing
from the twelfth node N12 to the first power supply Vint
may be minimized, so that the pixel PXL may realize de-
sired luminance. In addition, since the fourteenth tran-
sistor M14’ is formed of an N-type transistor, the ith third
scan line S3i may be set to an (i-1)th second scan line
S2i-1.

[0192] The fifteenth transistor M15’ may be connected
between the anode electrode of the organic light emitting
diode OLED and the first power supply Vint. In addition,
a gate electrode of the fifteenth transistor M15’ may be
connected to the ith fourth scan line S4i. The fifteenth
transistor M15’ may be turned on when a fourth scan
signal is supplied to the ith fourth scan line S4i to supply
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the voltage of the first power supply Vint to the anode
electrode of the organic light emitting diode OLED.
[0193] The fifteenth transistor M15’ may be formed of
an N-type oxide semiconductor transistor. When the fif-
teenth transistor M15’ is formed of the N-type oxide sem-
iconductor transistor, the leakage current between the
anode electrode of the organic light emitting diode OLED
and the first power supply Vint may be minimized, so that
desired luminance may be realized by the pixel PXL. In
addition, since the fifteenth transistor M15’ is formed of
an N-type transistor, the ith fourth scan line S4i may be
set to the ith second scan S2i.

[0194] FIG. 15is a waveform view showing an embod-
iment of a driving method of the pixel shown in FIG. 14.
In FIG. 15, it is assumed that the ith third scan line S3i
is set to the (i-1)th second scan line S2i-1, and the ith
four scan line S4i may be set to the ith second scan line
S2i.

[0195] Referring to FIG. 15, the light emitting control
signal may be supplied to the ith light emitting control line
Ei. When a light emitting control signal is supplied to the
ith light emitting control line Ei, the sixteenth transistor
M16 and the seventeenth transistor M17 may be turned
off, and the pixel PXL may be to a non-emission state
accordingly.

[0196] After the light emitting control signal is supplied
to the ith light emitting control line Ei, the ith third scan
signal may be supplied to the ith third scan line S3i (i.e.,
the (i-1)th second scan line S2i-1). When a third scan
signal is supplied to the ith third scan line S3i, the four-
teenth transistor M14’ may be turned on. When the four-
teenth transistor M14’ is turned on, the voltage of the first
power supply Vint may be supplied to the twelfth node
N12. The twelfth node N12 may be initialized to the volt-
age of the first power supply Vint.

[0197] After the twelfth node N12 is initialized to the
voltage of the first power supply Vint, a first scan signal
may be supplied to the ith first scan signal S1i, a second
scan signal may be supplied to the ith second scan line
S2i, and a fourth scan signal may be supplied to the ith
fourth scan line S4i. The ith fourth scan line S4i may be
set to the ith second scan line S2i.

[0198] When the fourth scan signal is supplied to the
ith fourth scan line S4i, the fifteenth transistor M15’ may
be turned on. When the fifteenth transistor M15’ is turned
on, the voltage of the first power supply Vint may be sup-
plied to the anode electrode of the organic light emitting
diode OLED. When the voltage of the first power supply
Vintis supplied to the anode electrode of the organic light
emitting diode OLED, the organic capacitor Coled may
be discharged, thereby enhancing the black expression
capability.

[0199] When the second scan signal is supplied to the
ith second scan line S2i, the auxiliary transistor MS11
may be turned on. When the auxiliary transistor MS11 is
turned on, the second electrode of the eleventh transistor
M11 and the thirteenth transistor M13 may be electrically
connected.
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[0200] When the first scan signal is supplied to the ith
first scan line S1i, the twelfth transistor M12 and the thir-
teenth transistor M13 may be turned on.

[0201] When the thirteenth transistor M13 is turned on,
the auxiliary transistor MS11 and the twelfth node N12
may be electrically connected. Since the auxiliary tran-
sistor MS11 is set to a turn-on state, the twelfth node N12
and the second electrode of the first transistor M11 may
be electrically connected to each other, so that the elev-
enth transistor M11 may be connected in a diode form.
[0202] When the twelfth transistor M12 is turned on,
the data signal from the data line Dm may be supplied
to the eleventh node N11. The eleventh transistor M11
may be turned on since the twelfth node N12 is initialized
to the voltage of the first power supply Vint lower than
the data signal.

[0203] When the eleventh transistor M11 is turned on,
the data signal supplied to the eleventh node N11 may
be supplied to the twelfth node N12 via the auxiliary tran-
sistor MS11 and the eleventh transistor M11 connected
in the diode form. The voltage corresponding to the data
signal and the threshold voltage of the eleventh transistor
M11 may be applied to the twelfth node N12. The voltage
corresponding to the data signal and the threshold volt-
age of the eleventh transistor M11 may be stored in the
storage capacitor Cst.

[0204] After a predetermined voltage is charged in the
storage capacitor Cst, the supply of the first scan signal
to the ith first scan line S1i may be stopped, and the
thirteenth transistor M13 may be turned off accordingly.
[0205] After the thirteenth transistor M13 is turned off,
the supply of the second scan signal to the ith second
scan line S2i may be stopped. When the supply of the
second scan signal to the ith second scan line S2i is
stopped, the auxiliary transistor MS11 may be turned off.
Since the thirteenth transistor M13 is set to a turn-off
state, the voltage of the twelfth node N12 may be pre-
vented from being changed by the channel capacitor of
the auxiliary transistor MS11 formed of an oxide semi-
conductor transistor.

[0206] Thereafter, the supply of the light emitting con-
trol signal to the ith light emitting control line Ei may be
stopped. When the supply of the light emitting control
signal to the ith light emitting control line Ei is stopped,
the sixteenth transistor M16 and the seventeenth tran-
sistor M17 may be turned on.

[0207] When the sixteenth transistor M16 is turned on,
the first driving power supply ELVDD and the eleventh
node N11 may be electrically connected. When the sev-
enteenth transistor M17 is turned on, the second elec-
trode of the eleventh transistor M1 may be electrically
connected to the anode electrode of the organic light
emitting diode OLED. The eleventh transistor M11 may
control the amount of current flowing from the first driving
power supply ELVDD to the second driving power supply
ELVSS via the organic light emitting diode OLED in re-
sponse to the voltage applied to the twelfth node N12.
[0208] As described above, the pixel PXL according to
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another embodiment of the present invention may gen-
erate light of a predetermined luminance by repeating
the above-described period. Since the auxiliary transistor
MS11 and the fourteenth transistor M14’ connected to
the twelfth node N12 are formed of oxide semiconductor
transistors, the leakage current from the twelfthnode N12
may be minimized. In addition, since the fifteenth tran-
sistor M15’ connected between the first power supply
Vint and the anode electrode of the organic light emitting
diode OLED is formed of an oxide semiconductor tran-
sistor, the leakage current between the organic light emit-
ting diode OLED and the first power supply Vint may be
minimized.

[0209] FIG. 16 is a view illustrating the pixel PXL ac-
cording to another embodiment of the present invention.
For convenience of explanation, FIG. 16 shows the pixel
PXL disposed on the ith horizontal line and connected to
the mth data line Dm.

[0210] Referring to FIG. 16, the pixel PXL according
to another embodiment of the present invention may in-
clude a pixel circuit 2004 and the organic light emitting
diode OLED.

[0211] Theanode electrode ofthe organiclight emitting
diode OLED may be connected to the pixel circuit 2004,
and the cathode electrode thereof may be connected to
the second driving power supply ELVSS. The organic
light emitting diode OLED may generate light of a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit 2004.

[0212] The pixel circuit 2004 may include a 21st tran-
sistor M21, a 22" transistor M22, a 23" transistor M23,
a 24 transistor M24, a 25t transistor M25, an auxiliary
transistor MS21, and the storage capacitor Cst'.

[0213] A first electrode of the 215t transistor M21 may
be connected to a second electrode of the 24t transistor
M24 and a second electrode of the 21st transistor M21
may be connected to a 22" node N22 in which the anode
electrode of the organic light emitting diode OLED is con-
nected. In addition, a gate electrode of the 21t transistor
M21 may be connected to a 215t node N21. The 21st
transistor M21 may control the amount of current flowing
from the first driving power supply ELVDD to the second
driving power supply ELVSS via the organic light emitting
diode OLED in response to a voltage of the 21st node
N21. In order to ensure a fast driving speed, the 21st
transistor M21 may be formed of an N-type polysilicon
semiconductor transistor.

[0214] The 22nd transistor M22 may be connected be-
tween the auxiliary transistor MS21 and the 21t node
N21. In addition, a gate electrode of the 22nd transistor
M22 may be connected to the ith first scan line S1i. The
22nd transistor M22 may be turned on when a first scan
signal is supplied to the ith first scan line S1i. When the
22nd transistor M22 is turned on, the auxiliary transistor
MS21 and the 21st node N21 may be electrically con-
nected. The 22" transistor M22 may be formed of an N-
type polysilicon semiconductor transistor to ensure a fast
driving speed.
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[0215] The auxiliary transistor MS21 may be connect-
ed between the data line Dm and the 22" transistor M22.
In addition, a gate electrode of the auxiliary transistor
MS21 may be connected to the ith second scan line S2i.
The auxiliary transistor MS21 may be turned on when a
scan signal is supplied to the ith second scan line S2i to
electrically connect the data line Dm and the 22nd tran-
sistor M22. The auxiliary transistor MS21 may be formed
of an oxide semiconductor transistor. When the auxiliary
transistor MS21 is formed of the oxide semiconductor
transistor, the voltage of the 215t node N21 may be pre-
vented from being changed due to a leakage current,
thereby displaying an image of a desired luminance.
[0216] The 23 transistor M23 may be connected be-
tween the 22nd node N22 and the first power supply Vint.
In addition, a gate electrode of the 23 transistor M23
may be connected to the ith third scan line S3i. The 23rd
transistor M23 may be turned on when the third scan
signal is supplied to the ith third scan line S3i. When the
23 transistor M23 is turned on, the voltage of the initial-
ization power supply Vint may be supplied to the 22nd
node N22. In order to secure the fast driving speed, the
23rd transistor M23 may be formed of an N-type polysil-
icon semiconductor transistor.

[0217] The 24t transistor M24 may be connected be-
tween the first driving power supply ELVDD and the first
electrode of the 21st transistor M21. In addition, a gate
electrode of the 24t transistor M24 may be connected
to the ith light emitting control line Ei. The 24t transistor
M24 may be turned off when a light emitting control signal
is supplied to the ith light emitting control line Ei and
turned on when the light emitting control signal is not
supplied. In order to ensure the fast driving speed, the
24t transistor M24 may be formed of an N-type polysil-
icon semiconductor transistor.

[0218] The 25t transistor M25 may be connected be-
tween a reference power supply Vref and the 218t node
N21. In addition, a gate electrode of the 25t transistor
M25 may be connected to the ith fourth scan line S4i.
The 25t transistor M25 may turn on when a fourth scan
signal is supplied to the ith fourth scan line S4iand supply
a voltage of the reference power supply Vref to the 21st
node N21. The 25! transistor M25 may be formed of an
N-type oxide semiconductor transistor. When the 25th
transistor M25 is formed of the N-type oxide semicon-
ductor transistor, a leakage current between the refer-
ence power supply Vref and the 21st node N21 may be
minimized.

[0219] Additionally, the reference power supply Vref
may be set to a voltage by which the 215t transistor M21
is turned on. For example, a voltage Vref-Vint obtained
by subtracting the voltage of the first power supply Vint
from the voltage of the reference power supply Vref may
be set to a higher voltage than a threshold voltage of the
21st transistor M21.

[0220] The storage capacitor Cst’ may be connected
between the 215t node N21 and the 22 node N22. The
storage capacitor Cst’ may store a voltage corresponding
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to the data signal and the threshold voltage of the 21st
transistor M21.

[0221] In the above-described embodiment of the
present disclosure, the auxiliary transistor MS21 and the
25th transistor M25 may be formed of oxide semiconduc-
tor transistors. The leakage current from the 21st transis-
tor M21 may be minimized, and thus an image of a de-
sired luminance may be displayed.

[0222] Further, according to an embodiment of the
present disclosure, the 24t and 21sttransistors M24 and
M21 disposed on the current supply path for supplying a
current to the organic light emitting diode OLED may be
formed of polysilicon semiconductor transistors. When
the 24th and 215t transistors M24 and M21 disposed on
the current supply path are formed of the polysilicon sem-
iconductor transistors, a current may be stably supplied
to the organic light emitting diode OLED due to the fast
driving characteristic.

[0223] FIG. 17 is a waveform view showing an embod-
iment of a driving method of the pixel PXL shown in FIG.
16.

[0224] Referring to FIG. 17, the light emitting control
signal may be supplied to the ith light emitting control line
Ei, so that the 24th transistor M24 may be turned off.
When the 24t transistor M24 is turned off, the first driving
power supply ELVDD and the 21st transistor M21 may
be electrically disconnected, so that the pixel PXL may
be set to a non-emission state.

[0225] In afirst period T1, the third scan signal may be
supplied to the ith third scan line S3i and the fourth scan
signal S4i may be supplied to the ith fourth scan line S4i.
[0226] When the third scan signal is supplied to the ith
third scan line S3i, the 23" transistor M23 may be turned
on. When the 23rd transistor M23 is turned on, the voltage
of the first power supply Vint may be supplied to the 22nd
node N22. The organic capacitor Coled may be dis-
charged.

[0227] When the fourth scan signal is supplied to the
ith fourth scan line S4i, the 25t transistor M25 may be
turned on. When the 25t transistor M25 is turned on, the
voltage of the reference power supply Vref may be sup-
plied to the 21st node N21.

[0228] In a second period T2, the supply of the third
scan signal may be stopped, so that the 23 transistor
M23 may be turned off. In addition, the supply of the light
emitting control signal to the ith light emitting control line
Ei may be stopped during a portion of the second period
T2.

[0229] When the supply of the light emitting control sig-
nal to the ith light emitting control line Ei is stopped, the
24t transistor M24 may be turned on. When the 24th
transistor M24 is turned on, the voltage of the first driving
power supply ELVDD may be supplied to the first elec-
trode of the 21st transistor M21. When the voltage of the
first driving power supply ELVDD is supplied to the first
electrode of the 215t transistor M21, because the 21st
transistor M21 is turned on, thereby current flows through
the 21st transistor M21, thus increasing the voltage of
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the 22nd node N22.

[0230] Since the 215t node N21 maintains the voltage
of the reference power supply Vref, the 22nd node N22
may increase to the voltage obtained by subtracting the
threshold voltage of the 21st transistor M21 from the ref-
erence power supply Vref. Therefore, the threshold volt-
age of the 21st transistor M21 may be stored in the stor-
age capacitor Cst'.

[0231] After the second period T2, the supply of the
fourth scan signal to the ith fourth scan line S4i may be
stopped. When the supply of the fourth scan signal to the
ith fourth scan line S4iis stopped, the 25th transistor M25
may be turned off.

[0232] In a third period T3, the first scan signal may be
supplied to the ith first scan line S1i and the second scan
signal may be supplied to the ith second scan line S2i.
When the first scan signal is supplied to the ith first scan
line S1i, the 22nd transistor M22 may be turned on. When
the second scan signal is supplied to the ith second scan
line S2i, the auxiliary transistor MS21 may be turned on.
When the 22N transistor M22 and the auxiliary transistor
MS21 are turned on, the data line Dm and the 21st node
N21 may be electrically connected. A data signal DS from
the data line Dm may be supplied to the 215t node N21.
[0233] The data signal DS supplied to the 21st node
N21 may be stored in the storage capacitor Cst'. That is,
a voltage corresponding to the data signal DS and the
threshold voltage of the 21st transistor M21 may be stored
in the storage capacitor Cst’ during the second period T2
and the third period T3.

[0234] In afourth period T4, the supply of the light emit-
ting control signal to the ith light emitting control line Ei
may be stopped. When the supply of the light emitting
control signal to the ith light emitting control line Ei is
stopped, the 24t transistor M24 may be turned on.
[0235] When the 24th transistor M24 is turned on, the
first driving power supply ELVDD and the 21st transistor
M21 may be electrically connected. The 21st transistor
M21 may be turned on and a predetermined current may
flow into the 22"d node N22. The current flowing from the
21st transistor M21 may be stored in a capacitance
C=Cst'+Coled, which is a coupling capacitor of the stor-
age capacitor Cst’ and the organic capacitor Coled, and
thus the voltage of the 224 node N22 may increase. A
voltage rise of the 22nd node N22 may be differently set
for each pixel PXL corresponding to mobility of the 21st
transistor M21, and the mobility of the 21st transistor M21
may be compensated accordingly. A time allocated to
the fourth period T4 may be experimentally determined
so that the mobility of the 21st transistor M21 may be
compensated.

[0236] After the fourth period T4, the supply of the first
scan signal to the ith first scan line S1i may be stopped,
and the 22" transistor M22 may be turned off accord-
ingly. After the 22"d transistor M22 is turned off, the sup-
ply of the second scan signal to the ith second scan line
S2i may be stopped, and the auxiliary transistor MS21
may be turned off accordingly. Since the 22"d transistor
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M22 is set to a turn-off state, the voltage of the 215t node
N21 may be prevented from being changed by a channel
capacitor of the auxiliary transistor MS21 formed of an
oxide semiconductor transistor.

[0237] In afifth period T5, the 215t transistor M21 may
control the amount of current flowing from the first driving
power supply ELVDD to the second driving power supply
ELVSS via the organic light emitting diode OLED in re-
sponse to the voltage of the 215t node N21. The organic
light emitting diode OLED may generate light of a prede-

termined luminance corresponding to the current
amount.
[0238] FIG. 18 is a view illustrating a pixel according

to another embodiment of the presentinvention. For con-
venience of explanation, FIG. 18 shows the pixel PXL
disposed on the ith horizontal line and connected to the
mth data line Dm.

[0239] Referring to FIG. 18, the pixel PXL according
to an embodiment of the present disclosure may include
the organic light emitting diode OLED and a pixel circuit
2005.

[0240] Theanode electrode ofthe organiclight emitting
diode OLED may be connected to the pixel circuit 2005,
and the cathode electrode thereof may be connected to
the second driving power supply ELVSS. The organic
light emitting diode OLED may generate light of a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit 2005.

[0241] The pixel circuit 2005 may control the amount
of current flowing from the first driving power supply
ELVDD to the second driving power supply ELVSS via
the organic light emitting diode OLED in response to the
data signal. The pixel circuit 2005 may include a 31st
transistor M31, a 32nd transistor M32, a 33'd transistor
M33, a 34th transistor M34, a 35th transistor M35, and a
36th transistor M36, an auxiliary transistor MS31, and the
storage capacitor Cst.

[0242] A first electrode of the 315t transistor M31 may
be connected to the first driving power supply ELVDD,
and a second electrode thereof may be connected to the
anode electrode of the organic light emitting diode OLED
via the 36th transistor M36. In addition, a gate electrode
of the 31st transistor M31 may be connected to a 31st
node N31. The 31st transistor M31 may control the
amount of current supplied from the first driving power
supply ELVDD to the second driving power supply
ELVSS via the organic light emitting diode OLED in re-
sponse to a voltage of the 315t node N31. In order to
ensure a fast driving speed, the 315t transistor M31 may
be formed of a P-type polysilicon semiconductor transis-
tor.

[0243] The 32nd transistor M32 may be connected be-
tween the 315t node N31 and a second electrode of the
31st transistor M31. In addition, a gate electrode of the
32nd transistor M32 may be connected to the ith first scan
line S1i. The 32nd transistor M32 may be turned on when
a first scan signal is supplied to the ith first scan line S1i.
When the 32"d transistor M32 is turned on, the 31st tran-
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sistor M31 may be connected in a diode form. The 32nd
transistor M32 may be formed of a P-type polysilicon
semiconductor transistor for securing a fast driving
speed.

[0244] The 33 transistor M33 may be connected be-
tween the auxiliary transistor MS31 and a 32"d node N32.
In addition, a gate electrode of the 33" transistor M33
may be connected to the ith first scan line S1i. The third
transistor M33 may be turned on when the first scan sig-
nal is supplied to the ith first scan line S1i. When the 33rd
transistor M33 is turned on, the auxiliary transistor MS31
and the 32nd node N32 may be electrically connected.
The third transistor M33 may be formed of a P-type poly-
silicon semiconductor transistor in order to secure the
fast driving speed.

[0245] The auxiliary transistor MS31 may be connect-
ed between the data line Dm and the 33d transistor M33.
In addition, a gate electrode of the auxiliary transistor
MS31 may be connected to the ith second scan line S2i.
The auxiliary transistor MS31 may be turned on when
the scan signal is supplied to the ith second scan line S2i
to electrically connect the data line Dm and the 331 tran-
sistor M33. The auxiliary transistor MS31 may be formed
of an oxide semiconductor transistor. When the auxiliary
transistor MS31 is formed of the oxide semiconductor
transistor, a voltage of the 32"d node N32 may be pre-
vented from being changed due to a leakage current,
thereby displaying an image of a desired luminance.
[0246] The 34t transistor M34 may be connected be-
tween the 32nd node N32 and a first power supply Vint’.
In addition, a gate electrode of the 34t transistor M34
may be connected to an ith inverted light emitting control
line /Ei. The 34t transistor M34 may be turned off when
an inverted light emitting control signal is supplied to the
ith inverted light emitting control line /Ei and turned on
when the inverted light emitting control signal is not sup-
plied. When the 34t transistor M34 is turned on, a voltage
of the first power supply Vint’ may be supplied to the 32nd
node N32. The 34! transistor M34 may be formed of an
oxide semiconductor transistor so that the leakage cur-
rent from the 32"d node N32 may be minimized.

[0247] In addition, the inverted light emitting control
signal supplied to the ith inverted light emitting control
line /Ei may be set to a signal obtained by inverting the
light emitting control signal supplied to the ith light emit-
ting control line Ei. For example, when the light emitting
control signal is set to a high voltage, the inverted light
emitting control signal may be set to a low voltage.
[0248] The 35t transistor M35 may be connected be-
tween the anode electrode of the organic light emitting
diode OLED and the first power supply Vint'. In addition,
a gate electrode of the 35t transistor M35 may be con-
nected to the ith first scan line S1i. The 35t transistor
M35 may be turned on when the first scan signal is sup-
plied to the ith first scan line S1i. When the 35t transistor
M35 is turned on, the voltage of the first power supply
Vint’ may be supplied to the anode electrode of the or-
ganic light emitting diode OLED. The 35t transistor M35
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may be formed of a P-type polysilicon semiconductor
transistor.

[0249] The 36! transistor M36 may be connected be-
tween the second electrode of the 31st transistor M31
and the anode electrode of the organic light emitting di-
ode OLED. In addition, a gate electrode of the 36t tran-
sistor M36 may be connected to the ith light emitting con-
trol line Ei. The 36th transistor M36 may be turned off
when the light emitting control signal is supplied to the
ith light emitting control line Ei and turned on when the
light emitting control signal is not supplied. The 36th tran-
sistor M36 may be formed of a P-type polysilicon semi-
conductor transistor.

[0250] The storage capacitor Cst may be connected
between the 315t node N31 and the 32"d node N32. The
storage capacitor Cst may store a voltage corresponding
to the data signal and a threshold voltage of the 31 st
transistor M31.

[0251] According to another embodiment of the
present invention described above, the 31st auxiliary
transistor MS31 and 34th transistor M34 may be formed
of oxide semiconductor transistors. When the 31st aux-
iliary transistor MS31 and 34t transistor M34 are formed
of the oxide semiconductor transistors, a voltage varia-
tion of the 32"d node N32 due to a leakage current may
be minimized, thereby displaying an image of a desired
luminance.

[0252] Further, in another embodiment of the present
disclosure described above, the 315t and 36t transistors
M31 and M36 disposed on the current supply path for
supplying a current to the organic light emitting diode
OLED may be formed of polysilicon semiconductor tran-
sistors. When the 315t and 36t transistors M31 and M36
disposed on the current supply path are formed of the
polysilicon semiconductor transistors, a current may be
stably supplied to the organic light emitting diode OLED
due to a fast driving characteristic.

[0253] FIG. 19is a waveform view showing an embod-
iment of a driving method of the pixel PXL shown in FIG.
18.

[0254] Referring to FIG. 19, the first scan signal may
be supplied to the ith first scan line S1i, and the second
scan signal may be supplied to the ith second scan line
S2i.

[0255] When the first scan signal is supplied to the ith
first scan line S1i, the 32nd transistor M32, the 33 tran-
sistor M33, and the 35t transistor M35 may be turned on.
[0256] When the 35t transistor M35 is turned on, the
voltage of the first power supply Vint’ may be supplied to
the anode electrode of the organic light emitting diode
OLED.

[0257] When the 32N transistor M32 is turned on, the
31st transistor M31 may be connected in a diode form.
The 31st node N31 may be electrically connected to the
first power supply Vint’ via the 36t transistor M36 and
the 35th transistor M35. The 318t node N31 may be ini-
tialized to the voltage of the first power supply Vint'.
[0258] When the 33" transistor M33 is turned on, the
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32nd node N32 and the 31st auxiliary transistor MS31
may be electrically connected.

[0259] When the second scan signal is supplied to the
ith second scan line S2i, the 31stauxiliary transistor MS31
may be turned on. When the 31st auxiliary transistor
MS31 is turned on, the data line Dm and the 32nd node
N32 may be electrically connected.

[0260] Thelightemitting control signal may be supplied
to the ith light emitting control line Ei so as to partially
overlap the first and second scan lines, and the inverted
light emitting control signal may be supplied to the ith
inverted light emitting control line /Ei.

[0261] Whenthe lightemitting control signalis supplied
to the ith light emitting control line Ei, the 36! transistor
M36 may be turned off. When the 36" transistor M36 is
turned off, a voltage obtained by subtracting an absolute
value of the threshold voltage of the 31st transistor M31
fromthe first driving power supply ELVDD may be applied
to the 31stnode N31 by the 31sttransistor M31 connected
in a diode form.

[0262] When the inverted light emitting control signal
is supplied to the ith inverted light emitting control line
[Ei, the 34t transistor M34 may be turned off. When the
34th transistor is turned off, an electrical connection be-
tween the 32nd node N32 and the first power supply Vint’
may be disconnected. The voltage of the data signal may
be applied to the 32nd node N32 since the 31t auxiliary
transistor MS31 and the 33rd transistor M33 maintain a
turn-on state.

[0263] Therefore, a voltage corresponding to a voltage
difference between the 32" node N32 and the 315t node
N31 may be charged in the storage capacitor Cst. That
is, a voltage corresponding to the data signal and the
threshold voltage of the 31st transistor M31 may be stored
in the storage capacitor Cst.

[0264] After a predetermined voltage is charged in the
storage capacitor Cst, the supply of the first scan signal
to the ith first scan line S1i may be stopped. When the
supply of the first scan signal to the ith first scan line S1i
is stopped, the 32" transistor M32, the 33'd transistor
M33, and the 35t transistor M35 may be turned off.
[0265] The supply of the second scan signal to the ith
second scan line S2i may be stopped after the supply of
the first scan signal to the ith first scan line S1iis stopped.
When the supply of the second scan signal to the ith
second scan line S2i is stopped, the auxiliary transistor
MS31 may be turned off. Since the 331 transistor M33
maintains a turn-off state, a voltage of the 32nd node N32
may be prevented from being changed by a kick-back
voltage of the auxiliary transistor MS31.

[0266] The supply of the light emitting control signal to
the ith light emitting control line Ei may be stopped, and
the supply of the inverted light emitting control signal to
the ith inverted light emitting control line /Ei may be
stopped. When the supply of the light emitting control
signal to the ith light emitting control line Ei is stopped,
the 36t transistor M36 may be turned on. When the 36t
transistor M36 is turned on, the 31st transistor M31 and
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the organic light emitting diode OLED may be electrically
connected.

[0267] When the supply of the inverted light emitting
control signal to the ith inverted light emitting control line
[Ei is stopped, the voltage of the first power supply Vint’
may be supplied to the 32"d node N32. The voltage of
thefirst power supply Vint' may be set to a specific voltage
within the voltage range of the data signal.

[0268] When the black data signal is applied to the 32nd
node N32, the voltage of the 32"d node N32 may remain
constant or be increased by a predetermined voltage
when the voltage of the first power supply Vint' is sup-
plied. The voltage of the 315t node N31 may be increased
by a predetermined voltage corresponding to the voltage
change of the 324 node N32 or maintain the voltage of
the previous period. For example, the 315t node N31 may
be maintained at the voltage obtained by subtracting the
absolute value of the threshold voltage of the 31st tran-
sistor M31 from the first driving power supply ELVSS.
The 315t transistor M31 may maintain a turn-off state.
[0269] When a data signal corresponding to a gray-
scale, except for a black grayscale, is applied to the 32nd
node N32, the voltage of the 324 node N32 may be re-
duced by a predetermined voltage when the voltage of
the first power supply Vint’ is supplied. The voltage of the
31th node N31 may be reduced by the predetermined
voltage corresponding to the voltage change of the 32nd
node N32. When the voltage of the 31st node N31 is
reduced, the 31st transistor M31 may be turned on. The
31st transistor M31 may supply a current corresponding
to the 315t node N31 to the organic light emitting diode
OLED.

[0270] A voltage drop of the 32"d node N32 may be
determined by the data signal. That is, a voltage drop of
the 31st node N31 may be determined by the data signal,
and the 31st transistor M31 may control the amount of
current corresponding to the data signal.

[0271] Accordingtoa pixeland an organiclight emitting
display device having the same according to an embod-
iment of the present invention, an oxide semiconductor
transistor may be formed on a leakage current path to
reduce a leakage current, so that a desired image may
be displayed. Specifically, according to an embodiment
of the present invention, a polysilicon semiconductor
transistor may be formed so as to be connected to an
oxide semiconductor transistor. The polysilicon semicon-
ductor transistor may be turned off before the oxide sem-
iconductor transistor, so that a voltage of a gate electrode
of a driving transistor may be prevented from being
changed by a kick-back voltage of the oxide semicon-
ductor transistor.

[0272] While the present invention has been particu-
larly shown and described with reference to embodi-
ments thereof, it is to be understood that the disclosure
is not limited to the disclosed embodiments. In addition,
it will be understood by those of skill in the art that various
changes in form and details may be made without de-
parting from the scope of the as set forth in the following
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claims.

Claims

1.

A pixel, comprising:

afirst transistor disposed on a current path from
a first driving power supply to a second driving
power supply via an organic light emitting diode;
and

a further transistor and an auxiliary transistor se-
rially connected on a leakage current path which
is different from the current path,

wherein the further transistor and the auxiliary
transistor have an overlapping turn-on period,
and the further transistor is configured to be
turned off before the auxiliary transistor is turned
off.

A pixel according to claim 1, wherein the further tran-
sistor and the auxiliary transistor are configured to
be concurrently turned on.

Apixelaccordingto claim 1 or 2, wherein the auxiliary
transistor is an N-type transistor.

A pixel according to claim 3, wherein the auxiliary
transistor is an oxide semiconductor transistor.

A pixel according to any preceding claim, wherein
the further transistor is electrically connected to a
gate electrode of the first transistor.

A pixel according to any preceding claim, wherein
the further transistor is a polysilicon semiconductor
transistor.

A pixel, according to one of claims 1 to 4, wherein
the first transistor is configured to control an amount
of current flowing from the first driving power supply
to the second driving power supply via the organic
light emitting diode in response to a voltage of a first
node;

a storage capacitor is connected between the first
node and the first driving power supply;

the further transistor is in the form of a second tran-
sistor, which is connected between a data line and
the first node and configured to be turned on when
a scan signal is supplied to a first scan line; and
the auxiliary transistor is connected between the sec-
ond transistor and the data line and configured to be
turned on when a scan signal is supplied to a second
scan line.

A pixel according to claim 7, wherein each of the first
transistor and the second transistor is a P-type tran-
sistor.
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10.

1.

12.

13.

14.

15.

A pixel according to claim 8, wherein each of the first
transistor and the second transistor is a polysilicon
semiconductor transistor.

A pixel according to one of claims 7 to 9, further com-
prising a third transistor formed at least one of be-
tween the first driving power supply and the first tran-
sistor and between the first transistor and an anode
electrode of the organic light emitting diode and con-
figured to be turned off when a light emitting control
signal is supplied to a light emitting control line.

A pixel according to claim 10, wherein a turn-on pe-
riod of the third transistor does not overlap a turn-on
period of the second transistor.

A pixel, according to one of claims 1 to 4, wherein
thefirsttransistor is connected to a first node situated
between the first driving power supply and an anode
electrode of the organic light emitting diode and con-
nected to the anode electrode, the first transistor be-
ing configured to control an amount of current sup-
plied from the first driving power supply to the organic
light emitting diode in response to a voltage of a sec-
ond node;

a storage capacitor is connected between the sec-
ond node and the first driving power supply;

a second transistor is connected between a data line
and the first node and configured to be turned on
when a first scan signal is supplied to an ith (i is a
natural number) first scan line;

the further transistor is in the form of a third transistor,
which is connected between a second electrode of
the first transistor and the second node and config-
ured to be turned on when the first scan signal is
supplied; and

the auxiliary transistor is connected between the
third transistor and a second electrode of the first
transistor and configured to be turned on when a
second scan signal is supplied to an ith second scan
line.

A pixel according to claim 12, wherein each of the
first transistor, the second transistor, and the third
transistor is a P-type transistor.

A pixel according to claim 13, wherein each of the
first transistor, the second transistor, and the third
transistor is a polysilicon semiconductor transistor.

A pixel according to one of claims 12 to 14, further
comprising:

a fourth transistor connected between the sec-
ond node and a first power supply and config-
ured to be turned on when a scan signal is sup-
plied to an ith third scan line; and

a fifth transistor connected between the anode



16.

17.

18.

19.

20.

21.

22.

23.

24,

37

electrode of the organic light emitting diode and
the first power supply and configured to be
turned on when a scan signal is supplied to an
ith fourth scan line.

A pixel according to claim 15, wherein each of the
fourth transistor and the fifth transistor is a P-type
transistor.

A pixel according to claim 16, wherein each of the
fourth transistor and the fifth transistor are a polysil-
icon semiconductor transistor.

A pixel according to claim 16 or 17, wherein the ith
third scan line is an (i-1)th first scan line, and the ith
fourth scan line is an ith first scan line.

A pixel according to claim 15, wherein each of the
fourth transistor and the fifth transistor is an N-type
transistor.

A pixel according to claim 19, wherein each of the
fourth transistor and the fifth transistor is an oxide
semiconductor transistor.

A pixel of claim 19 or 20, wherein the ith third scan
line is an (i-1)th second scan line, and the ith fourth
scan line is the ith second scan line.

A pixel according to one of claims 12 to 21, further
comprising:

a sixth transistor connected between the first
driving power supply and the first node, wherein
the sixth transistor is configured to be turned on
exceptwhen alight emitting control signal is sup-
plied to an ith light emitting control line; and

a seventh transistor connected between a sec-
ond electrode of the first transistor and the an-
ode electrode of the organic light emitting diode
and configured to be turned on and off simulta-
neously with the sixth transistor.

A pixel according to claim 22, wherein a turn-on pe-
riod of the sixth transistor does not overlap a turn-
on period of the third transistor.

A pixel, according to one of claims 1 to 4, wherein
the first transistor is connected to a second node that
is situated between an anode electrode of the organ-
ic light emitting diode and the first driving power sup-
ply and connected to the first driving power supply,
the said first transistor being configured to control an
amount of current supplied from the first driving pow-
er supply to the organic light emitting diode in re-
sponse to a voltage of a first node;

a storage capacitor is connected between the first
node and the second node;
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25.

26.

27.

28.

29,

38

the further transistor is in the form of a second tran-
sistor, which is connected between a data line and
the first node and configured to be turned on when
a scan signal is supplied to a first scan line; and
the auxiliary transistor is connected between the sec-
ond transistor and the data line and configured to be
turned on when a scan signal is supplied to a second
scan line.

A pixel according to claim 24, wherein each of the
first transistor and the second transistor is an N-type
transistor.

A pixel according to claim 25, wherein each of the
first transistor and the second transistor is a polysil-
icon semiconductor transistor.

A pixel according to claim 24, 25 or 26, further com-
prising:

a third transistor connected between the second
node and a first power supply and configured to
be turned on when a scan signal is supplied to
a third scan line;

a fourth transistor connected between the first
driving power supply and a first electrode of the
first transistor and configured to be turned off
when a light emitting control signal is supplied
to a light emitting control line; and

a fifth transistor connected between a reference
power supply and the first node and configured
to be turned on when a scan signal is supplied
to a fourth scan line.

A pixel according to claim 27, wherein each of the
third transistor and the fourth transistor is an N-type
polysilicon semiconductor transistor, and the fifth
transistor is an N-type oxide semiconductor transis-
tor.

A pixel, according to one of claims 1 to 4, wherein
the first transistor is configured to control an amount
of current flowing from the first driving power supply
to the second driving power supply via the organic
light emitting diode in response to a voltage of a first
node;

a second transistor is connected between the first
node and a second electrode of the first transistor
and configured to be turned on when a first scan
signal is supplied to a first scan line;

a storage capacitor is connected between the first
node and a second node;

the further transistor is in the form of a third transistor,
which is connected between a data line and the sec-
ond node and configured to be turned on when the
first scan signal is supplied; and

the auxiliary transistor is connected between the da-
ta line and the third transistor and configured to be
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32.

33.

34.

35.

36.
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turned on when a second scan signal is supplied to
a second scan line.

A pixel according to claim 29, wherein each of the
first transistor, the second transistor, and the third
transistor is a P-type transistor.

A pixel according to claim 30, wherein each of the
first transistor, the second transistor, and the third
transistor is a polysilicon semiconductor transistor.

A pixel according to claim 29, 30 or 31, further com-
prising:

a fourth transistor connected between the sec-
ond node and a first power supply and config-
ured to be turned off when an inverted light emit-
ting control signal is supplied to an inverted light
emitting control line;

a fifth transistor connected between the first
power supply and an anode electrode of the or-
ganic light emitting diode and configured to be
turned on when the first scan signal is supplied;
and

a sixth transistor connected between the first
transistor and the anode electrode of the organic
light emitting diode and configured to be turned
off when a light emitting control signal is supplied
to a light emitting control line.

A pixel according to claim 32, wherein the fourth tran-
sistor and the sixth transistor have an overlapping
turn-on period.

A pixel according to claim 32 or 33, wherein a turn-
on period of the fourth transistor at least partially
overlaps a turn-on period of the second transistor.

A pixel according to one of claims 32 to 34, wherein
the fourth transistor is an N-type oxide semiconduc-
tor transistor, and each of the fifth transistor and the
sixth transistor is a P-type polysilicon semiconductor
transistor.

An organic light emitting display device, comprising:
pixels connected to scan lines and data lines,

wherein each of the pixels is as set out in any
preceding claim.
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