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Description

BACKGROUND

FIELD

[0001] Embodiments of the invention relate to a pixel
and an organic light emitting display device using the
same. More particularly, embodiments relate to a pixel
capable of improving display quality and an organic light
emitting display device using the pixel.

DISCUSSION OF THE BACKGROUND

[0002] With the constant development of information
technologies, the importance of a display device, which
is a connection medium between a user and information,
increases. Accordingly, display devices, such as a liquid
crystal display device and an organic light emitting dis-
play device, are increasingly being used.
[0003] Among these display devices, the organic light
emitting display device displays images using an organic
light emitting diode that generates light by recombination
of electrons and holes. The organic light emitting display
device has a high response speed and is driven with low
power consumption.
[0004] The organic light emitting display device in-
cludes pixels coupled to data lines and scan lines. Each
of the pixels generally includes an organic light emitting
diode and a driving transistor for controlling an amount
of current flowing through the organic light emitting diode.
Each of the pixels generates light with a predetermined
luminance while supplying current from the driving tran-
sistor to the organic light emitting diode, corresponding
to a data signal.
[0005] The pixel may include a plurality of transistors,
e.g., six or more, transistors and a plurality of capacitors
so as to compensate for a variation in threshold voltage
of the driving transistor. When the plurality of transistors
are included in the pixel, it is difficult to apply the pixel to
a high-resolution panel. Thus, there is need for a pixel
capable of improving display quality while minimizing the
number of transistors included therein.
[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the inventive concept, and, there-
fore, it may contain information that does not form the
prior art that is already known in this country to a person
of ordinary skill in the art.
[0007] WO 2009/117092 discloses an EL light-emitting
element that is driven digitally to reduce power consump-
tion using a pixel having three transistors and two capac-
itors. A reset transistor for diode connection writes the
threshold voltage of the drive transistor onto a coupling
capacitor. The data voltage plus threshold voltage is then
written onto the gate of the drive transistor. This reduces
the amplitude of the data voltage required, further reduc-
ing power consumption.

[0008] US 2013/222356 discloses a pixel having a sim-
plified structure that can compensate for the threshold
voltage of a driving transistor. The pixel includes an or-
ganic light emitting diode having a cathode electrode cou-
pled to a second power source, a storage capacitor cou-
pled between a data line and a first node, a second tran-
sistor having a first electrode coupled to a first power
source, a second electrode coupled to an anode elec-
trode of the organic light emitting diode, and a gate elec-
trode coupled to the first node. A first transistor is coupled
between the first node and the second electrode of the
second transistor, a gate electrode of the first transistor
is coupled to a current scan line, a third transistor is cou-
pled between the second electrode of the second tran-
sistor and the anode electrode of the organic light emitting
diode, and a gate electrode of the third transistor is cou-
pled to a control line.
[0009] The paper "Oxide Versus LTPS TFTs for Active-
Matrix Displays" by Mativenga et al discloses a review
of the comparison of LTPS and Oxide TFTs for AMOLED
backplane applications. The bulk accumulation mode ox-
ide TFTs for AMOLED backplanes is proposed.
[0010] US 2006/044244 discloses a display device that
makes it possible to shorten a selection period per pixel
while compensating variations in a threshold voltage of
the driving transistor, and a method for driving the same
are achieved. In a pixel circuit, a potential wire is set to
a potential, a voltage of a gate wire becomes Low, a
voltage of a control wire becomes High, and a voltage of
a control wire becomes High, so that a gate terminal of
a driving TFT has a potential of a data wire. Moreover, a
voltage of the gate wire becomes High so as to compen-
sate a threshold voltage of the driving TFT. Thereafter,
a voltage of the control wire becomes Low, and the po-
tential wire is set to a potential, so that a voltage of a
capacitor, i.e., a gate-source voltage of the driving TFT
is changed. This causes a voltage of the control wire to
be Low, so that a driving current is flown into an organic
light emitting element.

SUMMARY

[0011] The invention sets out to provide a pixel capable
of improving display quality while minimizing the number
of transistors included therein and an organic light emit-
ting display device using the pixel. The invention is de-
fined in the independent claims.
[0012] Additional aspects will be set forth in the de-
tailed description which follows, and, in part, will be ap-
parent from the disclosure, or may be learned by practice
of the inventive concept.
[0013] According to embodiments, there is provided a
pixel including: an organic light emitting diode; a first tran-
sistor for controlling the amount of current flowing from
a first driving power source to a second driving power
source via the organic light emitting diode, corresponding
to a voltage of a first node; a second transistor coupled
between the first node and a second node, the second

1 2 



EP 3 349 205 B1

3

5

10

15

20

25

30

35

40

45

50

55

transistor being turned on when a scan signal is supplied
to an ith (i is a natural number) scan line; a third transistor
coupled between the second node and an anode elec-
trode of the organic light emitting diode; a first capacitor
coupled between a data line and the second node; and
a fourth transistor coupled between an initialization pow-
er source and the anode electrode of the organic light
emitting diode, the fourth transistor being turned on when
a first control signal is supplied to a first control line.
[0014] The pixel may further include a storage capac-
itor coupled between the first node and the initialization
power source.
[0015] A turn-on period of the fourth transistor may at
least partially overlap with that of the second transistor.
[0016] The third transistor may be turned on when a
second control signal is supplied to a second control line,
and a turn-on period of the third transistor may at least
partially overlap with that of the second transistor.
[0017] The third transistor may be turned on when a
scan signal is supplied to an (i+1)th scan line.
[0018] The third transistor the third transistor may be
turned on when the scan signal is supplied to the ith scan
line.
[0019] The first transistor may be an N-type transistor.
[0020] The second to fourth transistors may be N-type
transistors.
[0021] At least one of the first to fourth transistors may
be a poly-silicon semiconductor transistor.
[0022] At least one of the first to fourth transistors may
be an oxide semiconductor transistor.
[0023] At least one of the second to fourth transistors
may be a P-type transistor.
[0024] According to another aspect of the inventive
concept, there is provided a pixel including: an organic
light emitting diode; a first transistor for controlling the
amount of current flowing from a first driving power
source to a second driving power source via the organic
light emitting diode, corresponding to a voltage of a first
node; a second transistor coupled between the first node
and an anode electrode of the organic light emitting di-
ode, the second transistor being turned on when a scan
signal is supplied to an ith scan line; a third transistor
coupled between the anode electrode of the organic light
emitting diode and a first terminal of a first capacitor, the
third transistor being turned on when the scan signal is
supplied to the ith scan line; the first capacitor coupled
between the third transistor and a data line; and a fourth
transistor coupled between an initialization power source
and the anode electrode of the organic light emitting di-
ode, the fourth transistor being turned on when a first
control signal is supplied to a first control line.
[0025] The pixel may further include a storage capac-
itor coupled between the first node and the initialization
power source.
[0026] A turn-on period of the fourth transistor may at
least partially overlap with that of the second transistor.
[0027] According to still another aspect of the inventive
concept, there is provided an organic light emitting dis-

play device driven during one frame period divided into
an initialization period, a threshold voltage compensation
period, a programming period, and a light emission pe-
riod, the organic light emitting display device including:
pixels located to be coupled to scan lines and data lines;
a scan driver for supplying a scan signal to the scan lines;
a control driver for supplying a first control signal to a first
control line commonly coupled to the pixels; and a power
supply unit for supplying, to the pixels, a first driving pow-
er source, a second driving power source, and an initial-
ization power source, wherein a pixel located on an ith (i
is a natural number) horizontal line includes: an organic
light emitting diode; a first transistor for controlling the
amount of current flowing from the first driving power
source to the second driving power source via the organic
light emitting diode, corresponding to a voltage of a first
node; a second transistor coupled between the first node
and a second node, the second transistor being turned
on when a scan signal is supplied to an ith scan line; a
third transistor coupled between the second node and
an anode electrode of the organic light emitting diode; a
first capacitor coupled between a data line and the sec-
ond node; and a fourth transistor coupled between the
initialization power source and the anode electrode of
the organic light emitting diode, the fourth transistor being
turned on when the first control signal is supplied to the
first control line.
[0028] The control driver may supply the first control
signal during the initialization period.
[0029] The scan driver may simultaneously supply the
scan signal to the scan lines during the initialization pe-
riod and the threshold voltage compensation period, and
sequentially supply the scan signal to the scan lines dur-
ing the programming period.
[0030] The power supply unit may supply the initializa-
tion power source having a first voltage during the initial-
ization period, the threshold voltage compensation peri-
od, and the programming period, and supply the initiali-
zation power source having a second voltage higher than
the first voltage during the light emission period.
[0031] The first voltage may be set such that the or-
ganic light emitting diode does not emit light.
[0032] The power supply unit may supply the first driv-
ing power source having a third voltage during the thresh-
old voltage compensation period, and supply the first
driving power source having a fourth voltage higher than
the third voltage during the other periods.
[0033] The first voltage may be set to a voltage higher
than the third voltage.
[0034] The pixel located on the ith horizontal line may
further include a storage capacitor coupled between the
first node and the initialization power source.
[0035] The organic light emitting display device may
further include a second control line commonly coupled
to the pixels. The control driver may supply a second
control signal to the second control line during the initial-
ization period and the threshold voltage compensation
period.
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[0036] The third transistor may be turned on when the
second control signal is supplied.
[0037] The third transistor may be turned on when a
scan signal is supplied to an (i+1)th scan line.
[0038] The third transistor may be turned on when the
scan signal is supplied to the ith scan line.
[0039] The first transistor may be an N-type transistor.
[0040] The second to fourth transistors may be N-type
transistors.
[0041] At least one of the first to fourth transistors may
be a poly-silicon semiconductor transistor.
[0042] At least one of the first to fourth transistors may
be an oxide semiconductor transistor.
[0043] At least one of the second to fourth transistors
may be a P-type transistor.
[0044] The foregoing general description and the fol-
lowing detailed description are exemplary and explana-
tory and are intended to provide further explanation of
the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The accompanying drawings, which are includ-
ed to provide a further understanding of the inventive
concept, and are incorporated in and constitute a part of
this specification, illustrate embodiments of the inventive
concept, and, together with the description, serve to ex-
plain principles of the inventive concept.

FIG. 1 is a diagram illustrating an organic light emit-
ting display device according to an embodiment of
the inventive concept.
FIG. 2 is a diagram illustrating an embodiment of a
pixel shown in FIG. 1.
FIG. 3 is a waveform diagram illustrating an embod-
iment of a driving method of the pixel shown in FIG. 2.
FIG. 4 is a diagram illustrating another embodiment
of the pixel shown in FIG. 1.
FIG. 5 is a waveform diagram illustrating embodi-
ment of a driving method of the pixel shown in FIG. 4.
FIG. 6 is a diagram illustrating still another embodi-
ment of the pixel shown in FIG. 1.
FIG. 7 is a waveform diagram illustrating an embod-
iment of a driving method of the pixel shown in FIG. 6.
FIG. 8 is a diagram illustrating still another embodi-
ment of the pixel shown in FIG. 1.
FIG. 9 is a waveform diagram illustrating an embod-
iment of a driving method of the pixel shown in FIG. 8.
FIG. 10A, FIG. 10B, FIG. 10C, and FIG. 10D are
diagrams illustrating still other embodiments of the
pixel shown in FIG. 1.
FIG. 11A, FIG. 11B, FIG. 11C, and FIG. 11D are
diagrams illustrating still other embodiments of the
pixel shown in FIG. 1.
FIG. 12 is a diagram illustrating an organic light emit-
ting display device according to another embodiment
of the inventive concept.
FIG. 13 is a diagram illustrating an embodiment of a

pixel shown in FIG. 12.
FIG. 14 is a waveform diagram illustrating an em-
bodiment of a driving method of the pixel shown in
FIG. 13.
FIG. 15A and FIG. 15B are diagrams illustrating oth-
er embodiments of the pixel shown in FIG. 13.
FIG. 16A, FIG. 16B, FIG. 16C, and FIG. 16D are
diagrams illustrating still other embodiments of the
pixel shown in FIG. 13.
FIG. 17 is a diagram illustrating still another embod-
iment of the pixel shown in FIG. 13.
FIG. 18 is a diagram illustrating still another embod-
iment of the pixel shown in FIG. 13.
FIG. 19 is a waveform diagram illustrating an em-
bodiment of a driving method of the pixel shown in
FIG. 18.
FIG. 20A and FIG. 20B are diagrams illustrating still
other embodiments of the pixel shown in FIG. 13.
FIG. 21A, FIG. 21B, and FIG. 21C are diagrams il-
lustrating still other embodiments of the pixel shown
in FIG. 13.
FIG. 22 is a diagram illustrating still another embod-
iment of the pixel shown in FIG. 13.
FIG. 23 is a diagram illustrating still another embod-
iment of the pixel shown in FIG. 13.

DETAILED DESCRIPTION

[0046] In the following description, for the purposes of
explanation, numerous specific details are set forth in
order to provide a thorough understanding of various em-
bodiments. It is apparent, however, that various embod-
iments may be practiced without these specific details or
with one or more equivalent arrangements. In other in-
stances, well-known structures and devices are shown
in block diagram form in order to avoid unnecessarily
obscuring various embodiments.
[0047] In the accompanying figures, the size and rel-
ative sizes of layers, films, panels, regions, etc., may be
exaggerated for clarity and descriptive purposes. Also,
like reference numerals denote like elements.
[0048] When an element or layer is referred to as being
"on," "connected to," or "coupled to" another element or
layer, it may be directly on, connected to, or coupled to
the other element or layer or intervening elements or lay-
ers may be present. When, however, an element or layer
is referred to as being "directly on," "directly connected
to," or "directly coupled to" another element or layer, there
are no intervening elements or layers present. For the
purposes of this disclosure, "at least one of X, Y, and Z"
and "at least one selected from the group consisting of
X, Y, and Z" may be construed as X only, Y only, Z only,
or any combination of two or more of X, Y, and Z, such
as, for instance, XYZ, XYY, YZ, and ZZ. Like numbers
refer to like elements throughout. As used herein, the
term "and/or" includes any and all combinations of one
or more of the associated listed items.
[0049] Although the terms first, second, etc. may be
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used herein to describe various elements, components,
regions, layers, and/or sections, these elements, com-
ponents, regions, layers, and/or sections should not be
limited by these terms. These terms are used to distin-
guish one element, component, region, layer, and/or sec-
tion from another element, component, region, layer,
and/or section. Thus, a first element, component, region,
layer, and/or section discussed below could be termed
a second element, component, region, layer, and/or sec-
tion without departing from the teachings of the inventive
concept.
[0050] Spatially relative terms, such as "beneath," "be-
low," "lower," "above," "upper," and the like, may be used
herein for descriptive purposes, and, thereby, to describe
one element or feature’s relationship to another ele-
ment(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or
manufacture in addition to the orientation depicted in the
drawings. For example, if the apparatus in the drawings
is turned over, elements described as "below" or "be-
neath" other elements or features would then be oriented
"above" the other elements or features. Thus, the exem-
plary term "below" can encompass both an orientation of
above and below. Furthermore, the apparatus may be
otherwise oriented (e.g., rotated 90 degrees or at other
orientations), and, as such, the spatially relative descrip-
tors used herein interpreted accordingly.
[0051] The terminology used herein is for the purpose
of describing particular embodiments and is not intended
to be limiting. As used herein, the singular forms, "a,"
"an," and "the" are intended to include the plural forms
as well, unless the context clearly indicates otherwise.
Moreover, the terms "comprises," "comprising," "in-
cludes," and/or "including," when used in this specifica-
tion, specify the presence of stated features, integers,
steps, operations, elements, components, and/or groups
thereof, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.
[0052] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this disclosure is a part. Terms,
such as those defined in commonly used dictionaries,
should be interpreted as having a meaning that is con-
sistent with their meaning in the context of the relevant
art and will not be interpreted in an idealized or overly
formal sense, unless expressly so defined herein.
[0053] FIG. 1 is a diagram illustrating an organic light
emitting display device according to an embodiment of
the inventive concept.
[0054] Referring to FIG. 1, the organic light emitting
display device includes a pixel unit 100, a scan driver
110, a data driver 120, a control driver 130, a timing con-
troller 140, a host system 150, and a power supply unit
160.
[0055] The host system 150 supplies image data RGB

to the timing controller 140 through a predetermined in-
terface. Also, the host system 150 may supply, to the
timing controller 140, a vertical synchronization signal
Vsync, a horizontal synchronization signal Hsync, a data
enable signal DE, a clock signal CLK, and the like.
[0056] The timing controller 140 generates a scan driv-
ing control signal SCS, a data driving control signal DCS,
a control driving control signal CCS, and a timing signal
TS, corresponding to the vertical synchronization signal
Vsync, the horizontal synchronization signal Hsync, the
data enable signal DE, the clock signal CLK, and the like,
which are output from the host system 150.
[0057] The scan driving control signal SCS generated
by the timing controller 140 is supplied to the scan driver
110, the data driving control signal DCS generated by
the timing controller 140 is supplied to the data driver
120, the control driving control signal CCS generated by
the timing controller 140 is supplied to the control driver
130, and the timing signal TS generated by the timing
controller 140 is supplied to the power supply unit 160.
In addition, the timing controller 140 realigns data RGB
supplied from the outside and supplies the realigned data
RGB to the data driver 120.
[0058] The scan driving control signal SCS may in-
clude a scan start pulse and clock signals. The scan start
pulse controls a first timing of a scan signal. The clock
signals are used to shift the scan start pulse.
[0059] The data driving control signal DCS may include
a source start pulse and clock signals. The source start
pulse controls a sampling start time of data. The clock
signals are used to control a sampling operation.
[0060] The control driving control signal CCS controls
the control driver 130. The control driving control signal
CCS may include at least one control start pulse.
[0061] The timing signal TS may include signals for
dividing one frame period. For example, the timing signal
TS may include signals for dividing one frame period into
an initialization period, a threshold voltage compensation
period, a programming period, and a light emission pe-
riod, which are shown in FIG. 3.
[0062] The scan driver 110 supplies a scan signal to
scan lines S in response to the scan driving control signal
SCS. For example, the scan driver 110, as shown in FIG.
3, may simultaneously supply the scan signal to the scan
lines S during the initialization period and the threshold
voltage compensation period. The scan driver 110 may
sequentially supply the scan signal to the scan lines dur-
ing the programming period. If the scan signal is supplied
to the scan lines S, pixels PXL are selected. To this end,
the scan signal may be set to a gate-on voltage such that
transistors included in the pixels PXL can be turned on.
[0063] The scan driver 110 may be mounted on a sub-
strate through a thin film process. The scan driver 110
may be located at both sides of the pixel unit 100.
[0064] The data driver 120 supplies a data signal to
data lines D, corresponding to the data driving control
signal DCS. For example, the data driver 120 may supply
the data signal to the data lines D to be synchronized
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with the scan signal supplied to the scan lines S during
the programming period. The data signal supplied to the
data lines D is supplied to the pixels PXL selected by the
scan signal. The data driver 120 supplies a predeter-
mined voltage to the data lines D during the other periods
(i.e., the initialization period, the threshold voltage com-
pensation period, and the light emission period) except
the programming period. Here, the predetermined volt-
age may be set to a specific voltage within a voltage
range of the data signal supplied from the data driver 120.
[0065] The control driver 130 supplies a first control
signal to a first control line CL1 and supplies a second
control signal to a second control line CL2. For example,
the control driver 130 may supply the first control signal
to the first control line CL1 during the initialization period,
and supply the second signal to the second control line
CL2 during the initialization period and the threshold volt-
age compensation period. If the first control signal is sup-
plied to the first control line CL1 and the second control
signal is supplied to the second control line CL2, an an-
ode electrode of an organic light emitting diode OLED
and a gate electrode of a driving transistor, which are
included in each of the pixels PXL, are initialized.
[0066] Each of the first control signal and the second
control signal is set to the gate-on voltage such that the
transistors included in the pixels PXL can be turned on.
Additionally, the first control line CL1 and the second con-
trol line CL2 are commonly coupled to the pixels PXL,
and accordingly, the pixels PXL can be driven in a simul-
taneous driving manner.
[0067] In FIG. 1, the control driver 130 is illustrated as
a driver separate from the scan driver 110, but the inven-
tive concept is not limited thereto. For example, the con-
trol driver 130 and the scan driver 110 may be imple-
mented as one driver.
[0068] The power supply unit 160 generates an initial-
ization power source Vint, a first driving power source
ELVDD, and a second driving power source ELVSS and
supplies the initialization power source Vint, the first driv-
ing power source ELVDD, and the second driving power
source ELVSS to the pixels PXL.
[0069] The power supply unit 160 supplies the initiali-
zation power source Vint having a first voltage V1 to the
pixels PXL during the initialization period, the threshold
voltage compensation period, and the programming pe-
riod, and supplies the initialization power source Vint hav-
ing a second voltage V2 to the pixels PXL during the light
emission period. Here, the second voltage V2 is set to a
voltage higher than the first voltage V1.
[0070] The power supply unit 160 also supplies the first
driving power source ELVDD having a third voltage V3
to the pixels PXL during the threshold voltage compen-
sation period, and supplies the first driving power source
ELVDD having a fourth voltage V4 to the pixels PXL dur-
ing the other periods (i.e., the initialization period, the
programming period, and the light emission period).
Here, the third voltage V3 is set to a voltage lower than
the first voltage V1.

[0071] The power supply unit 160 supplies the second
driving power source ELVSS having a predetermined
voltage to the pixels PXL during one frame period 1F.
That is, the second driving power source ELVSS main-
tains a constant voltage during the one frame period 1F.
The voltage of the second driving power source ELVSS
is set to a voltage lower than the fourth voltage V4 such
that the pixels PXL can emit light during the light emission
period.
[0072] The pixel unit 100 includes pixels PXL located
to be coupled to the data lines D, the scan lines S, the
first control line CL1, and the second control line CL2.
The pixels PXL are supplied with the first driving power
source ELVDD, the second driving power source ELVSS,
and the initialization power source Vint from the power
supply unit 160.
[0073] Each of the pixels PXL is supplied with the data
signal from the data line D during the programming pe-
riod. The pixel supplied with the data signal controls the
amount of current flowing from the first driving power
source ELVDD to the second driving power source
ELVSS via an organic light emitting diode (not shown),
corresponding to the data signal, during the light emis-
sion period. At this time, the organic light emitting diode
generates light with a predetermined luminance corre-
sponding to the amount of the current.
[0074] FIG. 2 is a diagram illustrating an embodiment
of the pixel shown in FIG. 1. For convenience of illustra-
tion, a pixel coupled to an ith (i is a natural number) scan
line Si and an mth data line Dm is illustrated in FIG. 2.
[0075] Referring to FIG. 2, the pixel PXL according to
the embodiment of the inventive concept includes an or-
ganic light emitting diode OLED and a pixel circuit PC for
controlling the amount of current supplied to the organic
light emitting diode OLED.
[0076] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC, and a cath-
ode electrode of the organic light emitting diode OLED
is coupled to the second driving power source ELVSS.
The organic light emitting diode OLED generates light
with a predetermined luminance corresponding to the
amount of current supplied from the pixel circuit PC dur-
ing the light emission period.
[0077] The pixel circuit PC controls the amount of cur-
rent flowing from the first driving power source ELVDD
to the second driving power source ELVSS via the or-
ganic light emitting diode OLED, corresponding to the
data signal, curing the light emission period. To this end,
the pixel circuit PC includes first to fourth transistors M1
to M4, a storage capacitor Cst, and a first capacitor C1.
[0078] A first electrode of the first transistor (or driving
transistor) M1 is coupled to the first driving power source
ELVDD, and a second electrode of the first transistor M1
is coupled to the anode electrode of the organic light emit-
ting diode OLED. In addition, a gate electrode of the first
transistor M1 is coupled to a first node N1. The first tran-
sistor M1 controls the amount of current flowing the first
driving power source ELVDD to the second driving power
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source ELVSS via the organic light emitting diode OLED,
corresponding to a voltage of the first node N1.
[0079] The second transistor M2 and the third transis-
tor M3 are coupled in series between the first node N1
and the anode electrode of the organic light emitting di-
ode OLED. That is, the second transistor M2 is coupled
between the first node N1 and a second node N2, and
the third transistor M3 is coupled between the second
node N2 and the anode electrode of the organic light
emitting diode OLED.
[0080] A gate electrode of the second transistor M2 is
coupled to an ith scan line Si. The second transistor M2
is turned on when the scan signal is supplied to the ith
scan line Si to allow the first node N1 and the second
node N2 to be electrically coupled to each other.
[0081] A gate electrode of the third transistor M3 is
coupled to the second control line CL2. The third tran-
sistor M3 is turned on when the second control signal is
supplied to the second control line CL2 to allow the sec-
ond node N2 and the anode electrode of the organic light
emitting diode OLED to be electrically coupled to each
other.
[0082] The fourth transistor M4 is coupled between the
initialization power source Vint and the anode electrode
of the organic light emitting diode OLED. In addition, a
gate electrode of the fourth transistor M4 is coupled to
the first control line CL1. The fourth transistor M4 is turned
on when the first control signal is supplied to the first
control line CL1. If the fourth transistor M4 is turned on,
the first voltage V1 of the initialization power source Vint
is supplied to the anode electrode of the organic light
emitting diode OLED.
[0083] The storage capacitor Cst is coupled between
the initialization power source Vint and the first node N1.
The storage capacitor Cst stores voltages corresponding
to the data signal and a threshold voltage of the first tran-
sistor M1.
[0084] The first capacitor C1 is coupled between a data
line Dm and the second node N2 that is a common node
of the second transistor M2 and the third transistor M3.
The first capacitor C1 controls a voltage of the second
node N2, corresponding to a voltage of the data line Dm.
[0085] FIG. 3 is a waveform diagram illustrating an em-
bodiment of a driving method of the pixel shown in FIG. 2.
[0086] Referring to FIG. 3, one frame period 1F is di-
vided into an initialization period, a threshold voltage
compensation period, a programming period, and a light
emission period.
[0087] During the initialization period, the first node N1
and the anode electrode of the organic light emitting di-
ode OLED are initialized to the first voltage V1 by the
initialization power source Vint.
[0088] During the threshold voltage compensation pe-
riod, a voltage corresponding to the threshold voltage of
the first transistor M1 is stored in the storage capacitor
Cst.
[0089] During the programming period, a voltage cor-
responding to the data signal is stored in the storage

capacitor Cst.
[0090] During the light emission period, the organic
light emitting diode OLED generates light with a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit PC.
[0091] An operating process of the pixel PXL will be
described. First, the scan signal is supplied to all of the
scan lines S during the initialization period. In addition,
during the initialization period, the first control signal is
supplied to the first control line CL1, and the second con-
trol signal is supplied to the second control line CL2.
[0092] If the first control signal is supplied to the first
control line CL1, the fourth transistor M4 included in each
of the pixels PXL is turned on. If the fourth transistor M4
is turned on, the first voltage V1 of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0093] If the second control signal is supplied to the
second control line CL2, the third transistor M3 included
in each of the pixels PXL is turned on. If the scan signal
is supplied to the scan lines S, the second transistor M2
included in each of the pixels PXL is turned on. If the
second transistor M2 and the third transistor M3 are
turned on, the first node N1 and the anode electrode of
the organic light emitting diode OLED are electrically cou-
pled to each other. Then, the first voltage of the initiali-
zation power source Vint is supplied to the first node N1.
That is, during the initialization period, the anode elec-
trode of the organic light emitting diode OLED and the
first node N1, which are included in each of the pixels
PXL, are initialized to the first voltage V1 of the initializa-
tion power source Vint. Here, the first voltage V1 may be
set such that the organic light emitting diode OLED does
not emit light.
[0094] The supply of the first control to the first control
line CL1 is stopped during the threshold voltage com-
pensation period. If the supply of the first control signal
to the first control line CL1 is stopped, the fourth transistor
M4 is turned off. In addition, the first driving power source
ELVDD is set to the third voltage V3 during the threshold
voltage compensation period. Here, the third voltage V3
is set to a voltage lower than the first voltage V1.
[0095] During the threshold voltage compensation pe-
riod, the scan signal is supplied to the scan lines S, and
the second control signal is supplied to the second control
line CL2. That is, the supply of the scan signal and the
second control signal is maintained during the initializa-
tion period and the threshold voltage compensation pe-
riod.
[0096] If the second transistor M2 and the third tran-
sistor M3 are turned on, the first transistor M1 is diode-
coupled such that current can flow from the anode elec-
trode of the organic light emitting diode OLED to the first
driving power source ELVDD. Then, current is supplied
from the first node N1 and the anode electrode of the
organic light emitting diode OLED, which are set to the
first voltage V1, to the first driving power source ELVDD
set to the third voltage V3.
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[0097] At this time, since the first transistor M1 is diode-
coupled, as described above, the voltage of the first node
N1 is set to a voltage obtained by adding an absolute
value of the threshold voltage of the first transistor M1 to
the third voltage V3 of the first driving power source
ELVDD. That is, a voltage corresponding to the threshold
voltage of the first transistor M1 is applied to the first node
N1 during the threshold voltage compensation period.
The voltage corresponding to the threshold voltage of
the first transistor M1, which is applied to the first node
N1, is stored in the storage capacitor Cst during the
threshold voltage compensation period.
[0098] The scan signal is simultaneously supplied to
all of the scan lines S during the initialization period and
the threshold voltage compensation period. Therefore, a
voltage corresponding to the threshold voltage of the first
transistor M1 coupled to the storage capacitor Cst includ-
ed in each of the pixels PXL is stored in the storage ca-
pacitor Cst during the initialization period and the thresh-
old voltage compensation period.
[0099] The scan signal is sequentially supplied to the
scan lines S during the programming period. In addition,
the first driving power source ELVDD is set to the fourth
voltage V4 higher than the third voltage V3.
[0100] If the scan signal is supplied to the ith scan line
Si, the second transistor M2 coupled to the ith scan line
Si is turned on. If the second transistor M2 is turned on,
the first node N1 and the second node N2 are electrically
coupled to each other.
[0101] A data signal is supplied to the data line Dm to
be synchronized with the ith scan line Si. If the data signal
is supplied to the data line Dm, voltages of the second
node N2 and the first node N1 are changed by coupling
of the first capacitor C1. That is, if the second transistor
M2 is turned on, the voltage of the first node N1 is set
corresponding to the voltage of the data signal. There-
fore, voltages corresponding to the threshold voltage of
the first transistor M1 and the data signal are stored in
the storage capacitor Cst included in each of the pixels
PXL during the programming period.
[0102] In other words, the scan signal is sequentially
supplied to the scan lines S during the programming pe-
riod. Then, the second transistors M2 included in the re-
spective pixels PXL are turned on in units of horizontal
lines, and accordingly, a voltage corresponding to a de-
sired data signal can be stored in each of the pixels PXL.
[0103] The initialization power source Vint is set to the
second voltage V2 during the light emission period. If the
initialization power source Vint is set to the second volt-
age V2, i.e., if the initialization power source Vint is in-
creased from the first voltage V1 to the second voltage
V2, the voltage of the first node N1 is increased by cou-
pling of the storage capacitor Cst. At this time, the first
transistor M1 controls the amount of current from the first
driving power source ELVDD set to the fourth voltage V4
to the second driving power source ELVSS via the or-
ganic light emitting diode OLED, corresponding to the
voltage of the first node N1. To this end, the fourth voltage

V4 and the second voltage V2 may be set such that cur-
rent can be supplied to the pixels PXL.
[0104] As described above, the pixel PXL according to
an exemplary embodiment of the inventive concept gen-
erate light with a predetermined luminance by passing
through the initialization period, the threshold voltage
compensation period, the programming period, and the
light emission period during the one frame period 1F.
[0105] In an embodiment of the inventive concept, the
first capacitor C1 may be coupled between the data line
Dm and the second node N2, and accordingly, an image
with uniform luminance can be displayed in the pixel unit
100.
[0106] In detail, if the first capacitor C1 is coupled be-
tween the data line Dm and the anode electrode of the
organic light emitting diode OLED, a voltage of the anode
electrode of the organic light emitting diode OLED is
changed by the data signal supplied to the data line Dm
during the programming period. At this time, a charging
voltage of an organic capacitor Coled is changed corre-
sponding to the change in voltage of the anode electrode
of the organic light emitting diode OLED.
[0107] Then, amounts of leakage current supplied from
the first driving power source ELVDD and the initialization
power source Vint to the anode electrode of the organic
light emitting diode OLED are set differently for the re-
spective pixels PXL. In this case, amounts of leakage
current between the first nodes N1 and the anode elec-
trodes of the organic light emitting diodes OLED, which
are included in the respective pixels PXL, are set differ-
ently, and accordingly, light with different luminances
may be generated in the respective pixels PXL even
when the same data signal is supplied.
[0108] On the other hand, in the inventive concept, if
the first capacitor C1 is formed between the second node
N2 and the data line Dm, the anode electrodes of the
organic light emitting diodes OLED included in the re-
spective pixels PXL maintain a uniform voltage regard-
less of a change in voltage of the data line Dm. Then,
amounts of leakage current between the first nodes N1
and the anode electrodes of the organic light emitting
diodes OLED, which are included in the respective pixels
PXL, are set to be approximately equal to one another,
and accordingly, light with an approximately equal lumi-
nance can be generated from each of the pixels PXL,
corresponding to the same data signal.
[0109] In an embodiment of the inventive concept, the
voltage of the second node N2 may be changed corre-
sponding to the data signal supplied to the data line Dm.
Here, since the second node N2 is not coupled to a sep-
arate capacitor (i.e., since the voltage of the second node
N2 is not maintained), the voltage of the second node
N2 has no influence on the voltage of the first node N1.
[0110] Although FIG. 2 illustrates that the transistors
M1 to M4 are formed as N-type transistors (e.g., NMOS
transistors), the inventive concept is not limited thereto.
For example, at least one of the second transistor M2,
the third transistor M3, and the fourth transistor M4 may
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be formed as a P-type transistor (e.g., a PMOS transis-
tor).
[0111] FIG. 4 is a diagram illustrating another embod-
iment of the pixel shown in FIG. 1. In FIG. 4, components
(e.g., the pixel circuit PC and the like) identical to those
of FIG. 2 are designated by like reference numerals, and
their detailed descriptions will be omitted.
[0112] Referring to FIG. 4, the pixel PXL according to
this embodiment of the inventive concept includes an or-
ganic light emitting diode OLED and a pixel circuit PC for
controlling the amount of current supplied to the organic
light emitting diode OLED.
[0113] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC, and a cath-
ode electrode of the organic light emitting diode OLED
is coupled to the second driving power source ELVSS.
The organic light emitting diode OLED generates light
with a predetermined luminance corresponding to the
amount of current supplied from the pixel circuit PC dur-
ing the light emission period.
[0114] The pixel circuit PC controls the amount of cur-
rent flowing from the first driving power source ELVDD
to the second driving power source ELVSS via the or-
ganic light emitting diode OLED, corresponding to the
data signal during the light emission period. To this end,
the pixel circuit PC includes a first transistor M1, a second
transistor M2, a third transistor M3, and a fourth transistor
M4(P).
[0115] The fourth transistor M4(P) is coupled between
the initialization power source Vint and the anode elec-
trode of the organic light emitting diode OLED. In addition,
a gate electrode of the fourth transistor M4(P) is coupled
to the first control line CL1. The fourth transistor M4(P)
is turned on when the first control signal is supplied to
the first control line CL1. If the fourth transistor M4(P) is
turned on, the first voltage V1 of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0116] In this embodiment of the inventive concept, the
other components and operating process of the pixel PXL
are set identically to those of FIG. 2, except that the fourth
transistor M4(P) is formed as a P-type transistor. How-
ever, when the fourth transistor M4(P) is formed as the
P-type transistor, the polarity of the first control signal
supplied to the first control line CL1 is reversed, as shown
in FIG. 5. That is, the first control signal may be set to a
low voltage to have the gate-on voltage.
[0117] FIG. 6 is a diagram illustrating still another em-
bodiment of the pixel shown in FIG. 1. In FIG. 6, compo-
nents identical to those of FIG. 4 are designated by like
reference numerals, and their detailed descriptions will
be omitted.
[0118] Referring to FIG. 6, the pixel PXL according to
this embodiment of the inventive concept includes an or-
ganic light emitting diode OLED and a pixel circuit PC for
controlling the amount of current supplied to the organic
light emitting diode OLED.
[0119] An anode electrode of the organic light emitting

diode OLED is coupled to the pixel circuit PC, and a cath-
ode electrode of the organic light emitting diode OLED
is coupled to the second driving power source ELVSS.
The organic light emitting diode OLED generates light
with a predetermined luminance corresponding to the
amount of current supplied from the pixel circuit PC dur-
ing the light emission period.
[0120] During the light emission period, the pixel circuit
PC controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal. To this end, the pixel
circuit PC includes a first transistor M1, a second tran-
sistor M2(P), a third transistor M3, and a fourth transistor
M4(P).
[0121] The second transistor M2(P) is coupled be-
tween the first node N1 and the second node N2. In ad-
dition, a gate electrode of the second transistor M2(P) is
coupled to the ith scan line Si. The second transistor
M2(P) is turned on when the scan signal is supplied to
the ith scan line Si to allow the first node N1 and the
second node N2 to be electrically coupled to each other.
[0122] In this embodiment of the inventive concept, the
other components and operating process of the pixel PXL
are set identically to those of FIG. 4, except that the sec-
ond transistor M2(P) is formed as a P-type transistor.
However, when the second transistor M2(P) is formed
as the P-type transistor, the polarity of the scan signal
supplied to the ith scan line Si is reversed as shown in
FIG. 7. That is, the scan signal may be set to a low voltage
to have the gate-on voltage.
[0123] FIG. 8 is a diagram illustrating still another em-
bodiment of the pixel shown in FIG. 1. In FIG. 8, compo-
nents identical to those of FIG. 6 are designated by like
reference numerals, and their detailed descriptions will
be omitted.
[0124] Referring to FIG. 8, the pixel PXL according to
this embodiment of the inventive concept includes an or-
ganic light emitting diode OLED and a pixel circuit PC for
controlling the amount of current supplied to the organic
light emitting diode OLED.
[0125] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC, and a cath-
ode electrode of the organic light emitting diode OLED
is coupled to the second driving power source ELVSS.
The organic light emitting diode OLED generates light
with a predetermined luminance corresponding to the
amount of current supplied from the pixel circuit PC dur-
ing the light emission period.
[0126] During the light emission period, the pixel circuit
PC controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal. To this end, the pixel
circuit PC includes a first transistor M1, a second tran-
sistor M2(P), a third transistor M3(P), and a fourth tran-
sistor M4(P).
[0127] The third transistor M3(P) is coupled between
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the second node N2 and the anode electrode of the or-
ganic light emitting diode OLED. In addition, a gate elec-
trode of the third transistor M3(P) is coupled to the second
control line CL2. The third transistor M3(P) is turned on
when the second control signal is supplied to the second
control line CL2 to allow the second node N2 and the
organic light emitting diode OLED to be electrically cou-
pled to each other.
[0128] In this embodiment of the inventive concept, the
other components and operating process of the pixel PXL
are set identically to those of FIG. 6, except that the third
transistor M3(P) is formed as a P-type transistor. How-
ever, when the third transistor M3(P) is formed as the P-
type transistor, the polarity of the second control signal
supplied to the second control line CL2 is reversed, as
shown in FIG. 9. That is, the second control signal may
be set to a low voltage to have the gate-on voltage.
[0129] In the above-described FIG. 2, it has been illus-
trated that the transistors M1 to M4 are formed as N-type
transistors. Here, at least one of the transistors M1 to M4
may be formed as an oxide semiconductor transistor. In
addition, at least one of the transistors M1 to M4 may be
formed as a poly-silicon semiconductor transistor.
[0130] The oxide semiconductor transistor includes a
gate electrode, a source electrode, and a drain electrode,
and has an active layer formed of an oxide semiconduc-
tor. Here, the oxide semiconductor may be set as an
amorphous or crystalline semiconductor. The oxide sem-
iconductor transistor may be formed through a low tem-
perature process, and has a lower charge mobility than
the poly-silicon semiconductor transistor. The oxide sem-
iconductor transistor has excellent off-current character-
istics.
[0131] The poly-silicon semiconductor transistor in-
cludes a gate electrode, a source electrode, and a drain
electrode, and has an active layer formed of poly-silicon.
For example, the poly-silicon semiconductor transistor
may be set as a low temperature poly-silicon (LTPS) tran-
sistor. The poly-silicon semiconductor transistor has a
high electron mobility, and accordingly, has fast driving
characteristics.
[0132] FIGS. 10A to 10D are diagrams illustrating still
other embodiments of the pixel shown in FIG. 1. The
pixels of FIGS. 10A to 10D are driven by the same driving
method as the pixel of FIG. 2, and therefore, a detailed
description of the driving method will be omitted.
[0133] Referring to FIGS. 10A to 10D, each of the pix-
els PXL according to these other embodiments of the
inventive concept includes an organic light emitting diode
OLED and a pixel circuit PC for controlling the amount
of current supplied to the organic light emitting diode
OLED.
[0134] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC, and a cath-
ode electrode of the organic light emitting diode OLED
is coupled to the second driving power source ELVSS.
The organic light emitting diode OLED generates light
with a predetermined luminance corresponding to the

amount of current supplied from the pixel circuit PC dur-
ing the light emission period.
[0135] During the light emission period, the pixel circuit
PC controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal. To this end, the pixel
circuit PC includes four transistors.
[0136] Referring to FIG. 10A, a first transistor M1(O)
may be formed as an oxide semiconductor transistor,
and a second transistor M2(L), a third transistor M3(L),
and a fourth transistor M4(L) may be formed as poly-
silicon semiconductor transistors.
[0137] Referring to FIG. 10B, a first transistor M1(O)
and a second transistor M2(O) may be formed as oxide
semiconductor transistors, and a third transistor M3(L)
and a fourth transistor M4(L) may be formed as poly-
silicon semiconductor transistors.
[0138] Referring to FIG. 10C, a first transistor M1(O),
a second transistor M2(O), and a third transistor M3(O)
may be formed as oxide semiconductor transistors, and
a fourth transistor M4(L) may be formed as a poly-silicon
semiconductor transistor.
[0139] Referring to FIG. 10D, a first transistor M1(O),
a second transistor M2(O), a third transistor M3(O), and
a fourth transistor M4(O) may be formed as oxide sem-
iconductor transistors.
[0140] That is, in these other embodiments of the in-
ventive concept, at least one transistor among the first
to fourth transistors M1 to M4 may be formed as an oxide
semiconductor transistor. A ratio of oxide semiconductor
transistors and/or poly-silicon semiconductor transistors,
which are included in the pixel circuit PC, may be vari-
ously set by considering the resolution, size, etc., of a
panel.
[0141] FIGS. 11A to 11D are diagrams illustrating still
other embodiments of the pixel shown in FIG. 1. The
pixels of FIGS. 11A to 11D are driven by the same driving
method as the pixel of FIG. 2, and therefore, a detailed
description of the driving method will be omitted.
[0142] Referring to FIGS. 11A to 11D, each of the pix-
els PXL according to these other embodiments of the
inventive concept includes an organic light emitting diode
OLED and a pixel circuit PC for controlling the amount
of current supplied to the organic light emitting diode
OLED.
[0143] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC, and a cath-
ode electrode of the organic light emitting diode OLED
is coupled to the second driving power source ELVSS.
The organic light emitting diode OLED generates light
with a predetermined luminance corresponding to the
amount of current supplied from the pixel circuit PC dur-
ing the light emission period.
[0144] During the light emission period, the pixel circuit
PC controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
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corresponding to the data signal. To this end, the pixel
circuit PC includes four transistors.
[0145] Referring FIG. 11A, a first transistor M1(L) may
be formed as a poly-silicon semiconductor transistor, and
a second transistor M2(O), a third transistor M3(O), and
a fourth transistor M4(O) may be formed as oxide sem-
iconductor transistors.
[0146] Referring to FIG. 11B, a first transistor M1(L)
and a second transistor M2(L) may be formed as poly-
silicon semiconductor transistors, and a third transistor
M3(O) and a fourth transistor M4(O) may be formed as
oxide semiconductor transistors.
[0147] Referring to FIG. 11C, a first transistor M1(L),
a second transistor M2(L), and a third transistor M3(L)
may be formed as poly-silicon semiconductor transistors,
and a fourth transistor M4(O) may be formed as an oxide
semiconductor transistor.
[0148] Referring to FIG. 11D, a first transistor M1(L),
a second transistor M2(L), a third transistor M3(L), and
a fourth transistor M4(L) may be formed as poly-silicon
semiconductor transistors.
[0149] That is, in these other embodiments of the in-
ventive concept, at least one transistor among the first
to fourth transistors M1 to M4 may be formed as a poly-
silicon semiconductor transistor. A ratio of oxide semi-
conductor transistors and/or poly-silicon semiconductor
transistors, which are included in the pixel circuit PC, may
be variously set by considering the resolution, size, etc.
of a panel.
[0150] FIG. 12 is a diagram illustrating an organic light
emitting display device according to another embodiment
of the inventive concept. In FIG. 12, components identical
to those of FIG. 1 are designated by like reference nu-
merals, and their detailed descriptions will be omitted.
[0151] Referring to FIG. 12, the organic light emitting
display device according to the embodiment of the inven-
tive concept includes a pixel unit 100’, a scan driver 110,
a data driver 120, a control driver 130’, a timing controller
140, a host system 150, and a power supply unit 160.
[0152] The control driver 130’ supplies a first control
signal to a first control line CL1. For example, the control
driver 130’ may supply the first control signal to the first
control line CL1 during an initialization period. If the first
control signal is supplied to the first control line CL1, an
anode electrode of the organic light emitting diode OLED
and a gate electrode of a driving transistor, which are
included in each of pixels PXL’, are initialized.
[0153] The first control signal is set to the gate-on volt-
age such that transistors included in the pixels PXL’ can
be turned on. Additionally, the first control line CL1 is
commonly coupled to the pixels PXL’, and accordingly,
the pixels PXL’ can be driven in the simultaneous driving
manner.
[0154] The pixel unit 100’ includes pixels PXL’ located
to be coupled to data lines D, scan lines S, and the first
control line CL1. The pixels PXL’ are supplied with a first
driving power source ELVDD, a second driving power
source ELVSS, and an initialization power source Vint.

[0155] Each of the pixels PXL’ is supplied with a data
signal from the data line D during a programming period.
The pixel PXL’ supplied with the data signal controls the
amount of current flowing from the first driving power
source ELVDD to the second driving power source
ELVSS via an organic light emitting diode (not shown)
during a light emission period. At this time, the organic
light emitting diode generates light with a predetermined
luminance corresponding to the amount of the current.
Each of the pixels PXL’ may be coupled to two or more
scan lines, corresponding to a circuit structure thereof.
[0156] FIG. 13 is a diagram illustrating an embodiment
of a pixel shown in FIG. 12. For convenience of illustra-
tion, a pixel coupled to an ith scan line Si and an mth
data line Dm is illustrated in FIG. 13.
[0157] Referring to FIG. 13, the pixel PXL’ according
to the embodiment of the inventive concept includes an
organic light emitting diode OLED and a pixel circuit PC’
for controlling the amount of current supplied to the or-
ganic light emitting diode OLED.
[0158] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC’, and a
cathode electrode of the organic light emitting diode
OLED is coupled to the second driving power source
ELVSS. The organic light emitting diode OLED generates
light with a predetermined luminance corresponding to
the amount of current supplied from the pixel circuit PC’
during the light emission period.
[0159] During the light emission period, the pixel circuit
PC’ controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal. To this end, the pixel
circuit PC’ includes first to fourth transistors M1, M2, M3’,
and M4, a storage capacitor Cst, and a first capacitor C1.
[0160] A first electrode of the first transistor (or driving
transistor) M1 is coupled to the first driving power source
ELVDD, and a second electrode of the first transistor M1
is coupled to the anode electrode of the organic light emit-
ting diode OLED. In addition, a gate electrode of the first
transistor M1 is coupled to a first node N1. The first tran-
sistor M1 controls the amount of current flowing from the
first driving power source ELVDD to the second driving
power source ELVSS via the organic light emitting diode
OLED, corresponding to a voltage of the first node N1.
[0161] The second transistor M2 is coupled between
the first node N1 and a second node N2. In addition, a
gate electrode of the second transistor M2 is coupled to
the ith scan line Si. The second transistor M2 is turned
on when a scan signal is supplied to the ith scan line Si
to allow the first node N1 and the second node N2 to be
electrically coupled to each other.
[0162] The third transistor M3’ is coupled between the
second node N2 and the anode electrode of the organic
light emitting diode OLED. In addition, a gate electrode
of the third transistor M3’ is coupled to an (i+1)th scan
line Si+1. The third transistor M3’ is turned on when the
scan signal is supplied to the (i+1)th scan line Si+1 to
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allow the second node N2 and the anode electrode of
the organic light emitting diode OLED to be electrically
coupled to each other.
[0163] The fourth transistor M4 is coupled between the
initialization power source Vint and the anode electrode
of the organic light emitting diode OLED. In addition, a
gate electrode of the fourth transistor M4 is coupled to
the first control line CL1. The fourth transistor M4 is turned
on when the first control signal is supplied to the first
control line CL1. If the fourth transistor M4 is turned on,
a first voltage V1 of the initialization power source Vint
is supplied to the anode electrode of the organic light
emitting diode OLED.
[0164] The storage capacitor Cst is coupled between
the initialization power source Vint and the first node N1.
The storage capacitor Cst stores voltages corresponding
to the data signal and a threshold voltage of the first tran-
sistor M1.
[0165] The first capacitor C1 is coupled between the
second node N2 and the data line Dm. The first capacitor
C1 controls a voltage of the second node N2, correspond-
ing to a voltage of the data line Dm.
[0166] FIG. 14 is a waveform diagram illustrating an
embodiment of a driving method of the pixel shown in
FIG. 13.
[0167] Referring to FIG. 14, one frame period 1F is
divided into an initialization period, a threshold voltage
compensation period, a programming period, and a light
emission period.
[0168] During the initialization period, a first node N1
and the anode electrode of the organic light emitting di-
ode OLED are initialized to the first voltage V1 by the
initialization power source Vint.
[0169] During the threshold voltage compensation pe-
riod, a voltage corresponding to the threshold voltage of
the first transistor M1 is stored in the storage capacitor
Cst.
[0170] During the programming period, a voltage cor-
responding to the data signal is stored in the storage
capacitor Cst.
[0171] During the light emission period, the organic
light emitting diode OLED generates light with a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit PC’.
[0172] An operating process of the pixel PXL’ will be
described. First, the scan signal is supplied to all of the
scan lines S during the initialization period. In addition,
the first control signal is supplied to the first control line
CL1 during the initialization period.
[0173] If the first control signal is supplied to the first
control line CL1, the fourth transistor M4 included in each
of the pixels PXL’ is turned on. If the fourth transistor M4
is turned on, the first voltage V1 of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0174] If the scan signal is supplied to the scan lines
S, the second transistor M2 and the third transistor M3’,
which are included in each of the pixels PXL’, are turned

on. If the second transistor M2 and the third transistor
M3’ are turned on, the first node N1 and the anode elec-
trode of the organic light emitting diode OLED are elec-
trically coupled to each other. Then, the first voltage V1
of the initialization power source Vint is supplied to the
first node N1. That is, during the initialization period, the
anode electrode of the organic light emitting diode OLED
and the first node N1, which are included in each of the
pixels PXL’, are initialized to the first voltage V1 of the
initialization power source Vint. Here, the first voltage V1
may be set such that the organic light emitting diode
OLED does not emit light.
[0175] The supply of the first control signal to the first
control line CL1 is stopped during the threshold voltage
compensation period. If the supply of the first control sig-
nal to the first control line CL1 is stopped, the fourth tran-
sistor M4 is turned off. In addition, the first driving power
source ELVDD is set to a third voltage V3 during the
threshold voltage compensation period. Here, the third
voltage V3 is set to a voltage lower than the first voltage
V1.
[0176] The scan signal is supplied to the scan lines S
during the threshold voltage compensation period, and
accordingly, the second transistor M2 and the third tran-
sistor M3’, which are included in each of the pixels PXL’,
maintain a turn-on state. If the second transistor M2 and
the third transistor M3’ are turned on, the first transistor
M1 is diode-coupled such that current can flow from the
anode electrode of the organic light emitting diode OLED
to the first driving power source ELVDD. Then, the current
is supplied from the first node N1 and the anode electrode
of the organic light emitting diode OLED, which are set
to the first voltage V1, to the first driving power source
ELVDD set to the third voltage V3.
[0177] At this time, since the first transistor M1 is diode-
coupled as described above, the voltage of the first node
N1 is set to a voltage obtained by adding an absolute
value of the threshold voltage of the first transistor M1 to
the third voltage V3 of the first driving power source
ELVDD. That is, the voltage corresponding to the thresh-
old voltage of the first transistor M1 is applied to the first
node N1 during the threshold voltage compensation pe-
riod. The voltage corresponding to the threshold voltage
of the first transistor M1, which is applied to the first node
N1, is stored in the storage capacitor Cst during the
threshold voltage compensation period.
[0178] The scan signal is simultaneously supplied to
all of the scan lines S during the initialization period and
the threshold voltage compensation period. Therefore,
the voltage corresponding to the threshold voltage of the
first transistor M1 coupled to the storage capacitor Cst
included in each of the pixels PXL’ is stored in the storage
capacitor Cst during the initialization period and the
threshold voltage compensation period.
[0179] The scan signal is sequentially supplied to the
scan lines S during the programming period. In addition,
the first driving power source ELVDD is set to a fourth
voltage V4 higher than the third voltage V3.
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[0180] If the scan signal is supplied to the ith scan line
Si, the second transistor M2 coupled to the ith scan line
Si is turned on. If the second transistor M2 is turned on,
the first node N1 and the second node N2 are electrically
coupled to each other.
[0181] The data signal is supplied to the data line Dm
to be synchronized with the ith scan line Si. If the data
signal is supplied to the data line Dm, voltages of the
second node N2 and the first node N1 are changed by
coupling of the first capacitor C1. That is, if the second
transistor M2 is turned on, the voltage of the first node
N1 is set corresponding to the voltage of the data signal.
Therefore, during the programming period, the voltages
corresponding to the threshold voltage of the first tran-
sistor M1 and the data signal are stored in the storage
capacitor Cst included in each of the pixels PXL’.
[0182] In other words, the scan signal is sequentially
supplied to the scan lines S during the programming pe-
riod. Then, the second transistors M2 included in the re-
spective pixels PXL’ are turned on in units of horizontal
lines, and accordingly, a voltage corresponding to a de-
sired data signal can be stored in each of the pixels PXL’.
[0183] If the scan signal is supplied to the (i+1)th scan
line Si+1, the third transistor M3’ coupled to the (i+1)th
scan line Si+1 is turned on. At this time, since the second
transistor M2 is set to a turn-off state, the first node N1
stably maintains a voltage charged in a previous period.
[0184] The initialization power source Vint is set to a
second voltage V2 during the light emission Vint. If the
initialization power source Vint is set to the second volt-
age V2, i.e., if the initialization power source Vint is in-
creased from the first voltage V1 to the second voltage
V2, the voltage of the first node N1 is increased by cou-
pling of the storage capacitor Cst. At this time, the first
transistor M1 controls the amount of current flowing from
the first driving power source ELVDD set to a fourth volt-
age V4 to the second driving power source ELVDD via
the organic light emitting diode OLED, corresponding to
the voltage of the first node N1. To this end, the fourth
voltage V4 and the second voltage V2 may be set such
that current can be supplied to the pixel PXL’.
[0185] As described above, each of the pixels PXL’
according to the embodiment of the inventive concept
generates light with a predetermined luminance by pass-
ing through the initialization period, the threshold voltage
compensation period, the programming period, and the
light emission period during the one frame period 1F.
[0186] In an embodiment of the inventive concept, the
first capacitor C1 is coupled between the data line Dm
and the second node N2, and accordingly, an image with
uniform luminance can be displayed from the pixel unit
100’. That is, a voltage of an organic capacitor Coled is
not changed corresponding to a change in voltage of the
data line Dm, and accordingly, an image with uniform
luminance can be displayed. Additionally, since the sec-
ond node N2 is not coupled to a separate capacitor (i.e.,
since the voltage of the second node N2 is not main-
tained), the voltage of the second node N2 has no influ-

ence on the voltage of the first node N1.
[0187] In FIG. 13, it has been illustrated that the tran-
sistors M1 to M4 are formed as N-type transistors (e.g.,
NMOS transistors), but the inventive concept is not lim-
ited thereto. For example, at least one of the second tran-
sistor M2, the third transistor M3’, and the fourth transistor
M4 may be formed as a P-type transistor (e.g., a PMOS
transistor).
[0188] FIGS. 15A and 15B are diagrams illustrating
other embodiments of the pixel shown in FIG. 13. The
pixels of FIGS. 15A and 15B are driven by the same
driving method as the pixel of FIG. 13, and therefore, a
detailed description of the driving method will be omitted.
[0189] Referring to FIGS. 15A and 15B, each of the
pixels PXL’ according to the other embodiments of the
inventive concept includes an organic light emitting diode
OLED and a pixel circuit PC’ for controlling the amount
of current supplied to the organic light emitting diode
OLED.
[0190] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC’, and a
cathode electrode of the organic light emitting diode
OLED is coupled to the second driving power source
ELVSS. The organic light emitting diode OLED generates
light with a predetermined luminance corresponding to
the amount of current supplied from the pixel circuit PC’
during the light emission period.
[0191] During the light emission period, the pixel circuit
PC’ controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal.
[0192] Referring to FIG. 15A, the pixel circuit PC’ in-
cludes a first transistor M1, a second transistor M2, a
third transistor M3’, and a fourth transistor M4(P).
[0193] The fourth transistor M4(P) is coupled between
the initialization power source Vint and the anode elec-
trode of the organic light emitting diode OLED. In addition,
a gate electrode of the fourth transistor M4(P) is coupled
to the first control line CL1. The fourth transistor M4(P)
is turned on when the first control signal is supplied to
the first control line CL1. If the fourth transistor M4(P) is
turned on, the first voltage of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0194] In FIG. 15A, the other components and operat-
ing process of the pixel PXL’ are set identically to those
of FIG. 13, except that the fourth transistor M4(P) is
formed as a P-type transistor. However, when the fourth
transistor M4(P) is formed as the P-type transistor, the
polarity of the first control signal supplied to the first con-
trol line CL1 is reversed. That is, the first control signal
may be set to a low voltage to have the gate-on voltage.
[0195] Referring to FIG. 15B, the pixel circuit PC’ in-
cludes a first transistor M1, a second transistor M2(P), a
third transistor M3’(P), and a fourth transistor M4(P).
[0196] The second transistor M2(P) is coupled be-
tween the first node N1 and the second node N2. In ad-
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dition, a gate electrode of the second transistor M2(P) is
coupled to the ith scan line Si. The second transistor
M2(P) is turned on when the scan signal is supplied to
the ith scan line Si to allow the first node N1 and the
second node N2 to be electrically coupled to each other.
[0197] The third transistor M3’(P) is coupled between
the second node N2 and the anode electrode of the or-
ganic light emitting diode OLED. In addition, a gate elec-
trode of the third transistor M3’(P) is coupled to the (i+1)th
scan line Si+1. The third transistor M3’(P) is turned on
when the scan signal is supplied to the (i+1)th scan line
Si+1 to allow the second node N2 and the anode elec-
trode of the organic light emitting diode OLED to be elec-
trically coupled to each other.
[0198] The fourth transistor M4(P) is coupled between
the initialization power source Vint and the anode elec-
trode of the organic light emitting diode OLED. In addition,
a gate electrode of the fourth transistor M4(P) is coupled
to the first control line CL1. The fourth transistor M4(P)
is turned on when the first control signal is supplied to
the first control line CL1. If the fourth transistor M4(P) is
turned on, the first voltage V1 of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0199] In FIG. 15B, the other components and operat-
ing process of the pixel PXL’ are set identically to those
of FIG. 13, except that the second transistor M2(P), the
third transistor M3’(P), and the fourth transistor M4(P)
are formed as P-type transistors. However, when the sec-
ond transistor M2(P) and the third transistor M3’(P) are
formed as the P-type transistors, the polarity of the scan
signal is reversed. That is, the scan signal may be set to
a low voltage to have the gate-on voltage.
[0200] Similarly, when the fourth transistor M4(P) is
formed as the P-type transistor, the polarity of the first
control signal supplied to the first control line CL1 is re-
versed. That is, the first control signal may be set to a
low voltage to have the gate-on voltage.
[0201] In the above-described FIG. 13, it has been il-
lustrated that the transistors M1 to M4 are formed as the
N-type transistors. Here, at least one of the transistors
M1 to M4 may be formed as an oxide semiconductor
transistor. In addition, at least one of the transistors M1
to M4 may be formed as a poly-silicon semiconductor
transistor.
[0202] FIGS. 16A to 16D are diagrams illustrating still
other embodiments of the pixel shown in FIG. 13. The
pixels of FIGS. 16A to 16D are driven by the same driving
method as the pixel of FIG. 13, and therefore, a detailed
description of the driving method will be omitted.
[0203] Referring to FIGS. 16A to 16D, each of the pix-
els PXL’ according to these other embodiments of the
inventive concept includes an organic light emitting diode
OLED and a pixel circuit PC’ for controlling the amount
of current supplied to the organic light emitting diode
OLED.
[0204] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC’, and a

cathode electrode of the organic light emitting diode
OLED is coupled to the second driving power source
ELVSS. The organic light emitting diode OLED generates
light with a predetermined luminance corresponding to
the amount of current supplied from the pixel circuit PC’
during the light emission period.
[0205] During the light emission period, the pixel circuit
PC’ controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal. To this end, the pixel
circuit PC’ includes four transistors.
[0206] Referring to FIG. 16A, a first transistor M1(L)
may be formed as a poly-silicon semiconductor transis-
tor, and a second transistor M2(O), a third transistor
M3’(O), and a fourth transistor M4(O) may be formed as
oxide semiconductor transistors.
[0207] Referring to FIG. 16B, a first transistor M1(L)
and a second transistor M2(L) may be formed as poly-
silicon semiconductor transistors, and a third transistor
M3’(O) and a fourth transistor M4(O) may be formed as
oxide semiconductor transistors.
[0208] Referring to FIG. 16C, a first transistor M1(L),
a second transistor M2(L), and a third transistor M3’(L)
may be formed as poly-silicon semiconductor transistors,
and a fourth transistor M4(O) may be formed as an oxide
semiconductor transistor.
[0209] Referring to FIG. 16D, a first transistor M1(L),
a second transistor M2(L), a third transistor M3’(L), and
a fourth transistor M4(L) may be formed as poly-silicon
semiconductor transistors.
[0210] That is, in these other embodiments, at least
one transistor among the first to fourth transistors M1 to
M4 may be formed as a poly-silicon semiconductor tran-
sistor. Similarly, in these other embodiments, at least one
transistor among the first to fourth transistors M1 to M4
may be formed as an oxide semiconductor transistor. For
example, as shown in FIG. 17, first to fourth transistors
M1(O), M2(O), M3’(O), and M4(O) may be formed as
oxide semiconductor transistors.
[0211] A ratio of oxide semiconductor transistors
and/or poly-silicon semiconductor transistors, which are
included in the pixel circuit PC’, may be variously set by
considering the resolution, size, etc. of a panel.
[0212] FIG. 18 is a diagram illustrating still another em-
bodiment of the pixel shown in FIG. 13. In FIG. 18, com-
ponents identical to those of FIG. 13 are designated by
like reference numerals, and their detailed descriptions
will be omitted.
[0213] Referring to FIG. 18, the pixel PXL’ according
to the embodiment of the inventive concept includes an
organic light emitting diode OLED and a pixel circuit PC’
for controlling the amount of current supplied to the or-
ganic light emitting diode OLED.
[0214] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC’, and a
cathode electrode of the organic light emitting diode
OLED is coupled to the second driving power source
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ELVSS. The organic light emitting diode OLED generates
light with a predetermined luminance corresponding to
the amount of current supplied from the pixel circuit PC’
during the light emission period.
[0215] During the light emission period, the pixel circuit
PC’ controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal. To this end, the pixel
circuit PC’ includes first to fourth transistors M1, M2, M3",
and M4, a storage capacitor Cst, and a first capacitor C1.
[0216] The third transistor M3" is coupled between the
second node N2 and the anode electrode of the organic
light emitting diode OLED. In addition, a gate electrode
of the third transistor M3" is coupled to the ith scan line
Si. The third transistor M3" is turned on when the scan
signal is supplied to the ith scan line Si to allow the second
node N2 and the anode electrode of the organic light
emitting diode OLED to be electrically coupled to each
other.
[0217] FIG. 19 is a waveform diagram illustrating an
embodiment of a driving method of the pixel shown in
FIG. 18.
[0218] Referring to FIG. 19, one frame period 1F is
divided into an initialization period, a threshold voltage
compensation period, a programming period, and a light
emission period.
[0219] During the initialization period, the first node N1
and the anode electrode of the organic light emitting di-
ode OLED are initialized to the first voltage V1 by the
initialization power source Vint.
[0220] During the threshold voltage compensation pe-
riod, a voltage corresponding to the threshold voltage of
the first transistor M1 is stored in the storage capacitor
Cst.
[0221] During the programming period, a voltage cor-
responding to the data signal is stored in the storage
capacitor Cst.
[0222] During the light emission period, the organic
light emitting diode OLED generates light with a prede-
termined luminance corresponding to the amount of cur-
rent supplied from the pixel circuit PC’.
[0223] An operating process of the pixel PXL’ will be
described. First, the scan signal is supplied to all of the
scan lines S during the initialization period. In addition,
the first control signal is supplied to the first control line
CL1 during the initialization period.
[0224] If the first control signal is supplied to the first
control line CL1, the fourth transistor M4 included in each
of the pixels PXL’ is turned on. If the fourth transistor M4
is turned on, the first voltage V1 of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0225] If the scan signal is supplied to the scan lines
S, the second transistor M2 and the third transistor M3",
which are included in each of the pixels PXL’, are turned
on. If the second transistor M2 and the third transistor
M3" are turned on, the first node N1 and the anode elec-

trode of the organic light emitting diode OLED are elec-
trically coupled to each other. Then, the first voltage V1
of the initialization power source Vint is supplied to the
first node N1. That is, during the initialization period, the
anode electrode of the organic light emitting diode OLED
and the first node N1, which are included in each of the
pixels PXL’, are initialized to the first voltage V1 of the
initialization power source Vint.
[0226] The supply of the first control signal to the first
control line CL1 is stopped during the threshold voltage
compensation period. If the supply of the first control sig-
nal to the first control line CL1 is stopped, the fourth tran-
sistor M4 is turned off. In addition, the first driving power
source ELVDD is set to a third voltage V3 during the
threshold voltage compensation period.
[0227] The scan signal is supplied to the scan lines S
during the threshold voltage compensation period, and
accordingly, the second transistor M2 and the third tran-
sistor M3", which are included in each of the pixels PXL’,
maintain the turn-on state. If the second transistor M2
and the third transistor M3" are turned on, the first tran-
sistor M1 is diode-coupled such that current can flow from
the anode electrode of the organic light emitting diode
OLED to the first driving power source ELVDD. Then,
the current is supplied from the first node N1 and the
anode electrode of the organic light emitting diode OLED,
which are set to the first voltage V1, to the first driving
power source ELVDD set to the third voltage V3.
[0228] At this time, since the first transistor M1 is diode-
coupled as described above, the voltage of the first node
N1 is set to a voltage obtained by adding an absolute
value of the threshold voltage of the first transistor M1 to
the third voltage V3 of the first driving power source
ELVDD. That is, the voltage corresponding to the thresh-
old voltage of the first transistor M1 is applied to the first
node N1 during the threshold voltage compensation pe-
riod. The voltage corresponding to the threshold voltage
of the first transistor M1, which is applied to the first node
N1, is stored in the storage capacitor Cst during the
threshold voltage compensation period.
[0229] The scan signal is simultaneously supplied to
all of the scan lines S during the initialization period and
the threshold voltage compensation period. Therefore,
the voltage corresponding to the threshold voltage of the
first transistor M1 coupled to the storage capacitor Cst
included in each of the pixels PXL’ is stored in the storage
capacitor Cst during the initialization period and the
threshold voltage compensation period.
[0230] The scan signal is sequentially supplied to the
scan lines S during the programming period. In addition,
the first driving power source ELVDD is set to a fourth
voltage V4 higher than the third voltage V3.
[0231] If the scan signal is supplied to the ith scan line
Si, the second transistor M2 and the third transistor M3",
which are coupled to the ith scan line Si, are turned on.
If the second transistor M2 is turned on, the first node N1
and the second node N2 are electrically coupled to each
other. If the third transistor M3" is turned on, the second
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node N2 and the anode electrode of the organic light
emitting diode OLED are electrically coupled to each oth-
er.
[0232] The data signal is supplied to the data line Dm
to be synchronized with the ith scan line Si. If the data
signal is supplied to the data line Dm, voltages of the
second node N2 and the first node N1 are changed by
coupling of the first capacitor C1. That is, if the second
transistor M2 is turned on, the voltage of the first node
N1 is set corresponding to the voltage of the data signal.
Therefore, during the programming period, the voltages
corresponding to the threshold voltage of the first tran-
sistor M1 and the data signal are stored in the storage
capacitor Cst included in each of the pixels PXL’.
[0233] In other words, the scan signal is sequentially
supplied to the scan lines S during the programming pe-
riod. Then, the second transistors M2 included in the re-
spective pixels PXL’ are turned on in units of horizontal
lines, and accordingly, a voltage corresponding to a de-
sired data signal can be stored in each of the pixels PXL’.
[0234] The initialization power source Vint is set to a
second voltage V2 during the light emission period. If the
initialization power source Vint is set to the second volt-
age V2, i.e., if the initialization power source Vint is in-
creased from the first voltage V1 to the second voltage
V2, the voltage of the first node N1 is increased by cou-
pling of the storage capacitor Cst. At this time, the first
transistor M1 controls the amount of current flowing from
the first driving power source ELVDD set to a fourth volt-
age V4 to the second driving power source ELVDD via
the organic light emitting diode OLED, corresponding to
the voltage of the first node N1. To this end, the fourth
voltage V4 and the second voltage V2 may be set such
that current can be supplied to the pixel PXL’.
[0235] As described above, each of the pixels PXL’
according to the embodiment of the inventive concept
generates light with a predetermined luminance by pass-
ing through the initialization period, the threshold voltage
compensation period, the programming period, and the
light emission period during the one frame period 1F.
[0236] In an embodiment of the inventive concept, the
first capacitor C1 is coupled between the data line Dm
and the second node N2, and accordingly, an image with
uniform luminance can be displayed from the pixel unit
100’. That is, a voltage of an organic capacitor Coled is
not changed corresponding to a change in voltage of the
data line Dm, and accordingly, an image with uniform
luminance can be displayed. Additionally, since the sec-
ond node N2 is not coupled to a separate capacitor (i.e.,
since the voltage of the second node N2 is not main-
tained), the voltage of the second node N2 has no influ-
ence on the voltage of the first node N1.
[0237] In FIG. 18, it has been illustrated that the tran-
sistors M1, M2, M3", and M4 are formed as N-type tran-
sistors (e.g., NMOS transistors), but the inventive con-
cept is not limited thereto. For example, at least one of
the second transistor M2, the third transistor M3", and
the fourth transistor M4 may be formed as a P-type tran-

sistor (e.g., a PMOS transistor).
[0238] FIGS. 20A and 20B are diagrams illustrating still
other embodiments of the pixel shown in FIG. 13. The
pixels of FIGS. 20A and 20B are driven by the same
driving method as the pixel of FIG. 18, and therefore, a
detailed description of the driving method will be omitted.
[0239] Referring to FIGS. 20A and 20B, each of the
pixels PXL’ according to these other embodiments of the
inventive concept includes an organic light emitting diode
OLED and a pixel circuit PC’ for controlling the amount
of current supplied to the organic light emitting diode
OLED.
[0240] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC’, and a
cathode electrode of the organic light emitting diode
OLED is coupled to the second driving power source
ELVSS. The organic light emitting diode OLED generates
light with a predetermined luminance corresponding to
the amount of current supplied from the pixel circuit PC’
during the light emission period.
[0241] During the light emission period, the pixel circuit
PC’ controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal.
[0242] Referring to FIG. 20A, the pixel circuit PC’ in-
cludes a first transistor M1, a second transistor M2, a
third transistor M3", and a fourth transistor M4(P).
[0243] The fourth transistor M4(P) is coupled between
the initialization power source Vint and the anode elec-
trode of the organic light emitting diode OLED. In addition,
a gate electrode of the fourth transistor M4(P) is coupled
to a first control line CL1. The fourth transistor M4(P) is
turned on when the first control signal is supplied to the
first control line CL1. If the fourth transistor M4(P) is
turned on, the first voltage V1 of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0244] In FIG. 20A, the other components and operat-
ing process of the pixel PXL’ are set identically to those
of FIG. 18, except that the fourth transistor M4(P) is
formed as a P-type transistor. However, when the fourth
transistor M4(P) is formed as the P-type transistor, the
polarity of the first control signal supplied to the first con-
trol line is reversed. That is, the first control signal may
be set to a low voltage to have the gate-on voltage.
[0245] Referring to FIG. 20B, the pixel circuit PC’ in-
cludes a first transistor M1, a second transistor M2(P), a
third transistor M3"(P), and a fourth transistor M4(P).
[0246] The second transistor M2(P) is coupled be-
tween the first node N1 and the second node N2. In ad-
dition, a gate electrode of the second transistor M2(P) is
coupled to the ith scan line Si. The second transistor
M2(P) is turned on when the scan signal is supplied to
the ith scan line Si to allow the first node N1 and the
second node N2 to be electrically coupled to each other.
[0247] The third transistor M3"(P) is coupled between
the second node N2 and the anode electrode of the or-
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ganic light emitting diode OLED. In addition, a gate elec-
trode of the third transistor M3"(P) is coupled to the ith
scan line Si. The third transistor M3"(P) is turned on when
the scan signal is supplied to the ith scan line Si to allow
the second node N2 and the anode electrode of the or-
ganic light emitting diode OLED to be electrically coupled
to each other.
[0248] The fourth transistor M4(P) is coupled between
the initialization power source Vint and the anode elec-
trode of the organic light emitting diode OLED. In addition,
a gate electrode of the fourth transistor M4(P) is coupled
to the first control line CL1. The fourth transistor M4(P)
is turned on when the first control signal is supplied to
the first control line CL1. If the fourth transistor M4(P) is
turned on, the first voltage V1 of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0249] In FIG. 20B, the other components and operat-
ing process of the pixel PXL’ are set identically to those
of FIG. 13, except that the second transistor M2(P), the
third transistor M3"(P), and the fourth transistor M4(P)
are formed as P-type transistors. However, when the sec-
ond transistor M2(P) and the third transistor M3"(P) are
formed as the P-type transistors, the polarity of the scan
signal is reversed. That is, the scan signal may be set to
a low voltage to have the gate-on voltage.
[0250] Similarly, when the fourth transistor M4(P) is
formed as the P-type transistor, the polarity of the first
control signal supplied to the first control line CL1 is re-
versed. That is, the first control signal may be set to a
low voltage to have the gate-on voltage.
[0251] In the above-described FIG. 18, it has been il-
lustrated that the transistors M1, M2, M3", and M4 are
formed as N-type transistors. Here, at least one of the
transistors M1, M2, M3", and M4 may be formed as an
oxide semiconductor transistor. In addition, at least one
of the transistors M1, M2, M3", and M4 may be formed
as a poly-silicon semiconductor transistor.
[0252] FIGS. 21A to 21C are diagrams illustrating still
other embodiments of the pixel shown in FIG. 13. The
pixels of FIGS. 21A to 21C are driven by the same driving
method as the pixel of FIG. 13, and therefore, a detailed
description of the driving method will be omitted.
[0253] Referring to FIGS. 21A to 21C, each of the pix-
els PXL’ according to the other embodiments of the in-
ventive concept includes an organic light emitting diode
OLED and a pixel circuit PC’ for controlling the amount
of current supplied to the organic light emitting diode
OLED.
[0254] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC’, and a
cathode electrode of the organic light emitting diode
OLED is coupled to the second driving power source
ELVSS. The organic light emitting diode OLED generates
light with a predetermined luminance corresponding to
the amount of current supplied from the pixel circuit PC’
during the light emission period.
[0255] During the light emission period, the pixel circuit

PC’ controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal. To this end, the pixel
circuit PC’ includes four transistors.
[0256] Referring to FIG. 21A, a first transistor M1(L)
may be formed as a poly-silicon semiconductor transis-
tor, and a second transistor M2(O), a third transistor
M3"(O), and a fourth transistor M4(O) may be formed as
oxide semiconductor transistors.
[0257] Referring to FIG. 21B, a first transistor M1(L),
a second transistor M2(L), and a third transistor M3"(L)
may be formed as poly-silicon semiconductor transistors,
and a fourth transistor M4(O) may be formed as an oxide
semiconductor transistor.
[0258] Referring to FIG. 21C, a first transistor M1(L),
a second transistor M2(L), a third transistor M3"(L), and
a fourth transistor M4(L) may be formed as poly-silicon
semiconductor transistors.
[0259] That is, in these other embodiments, at least
one transistor among the first to fourth transistors M1 to
M4 may be formed as a poly-silicon semiconductor tran-
sistor. Similarly, in these other embodiments, at least one
transistor among the first to fourth transistors M1 to M4
may be formed as an oxide semiconductor transistor. For
example, as shown in FIG. 22, first to fourth transistors
M1(O), M2(O), M3"(O), and M4(O) may be formed as
oxide semiconductor transistors.
[0260] A ratio of oxide semiconductor transistors
and/or poly-silicon semiconductor transistors, which are
included in the pixel circuit PC’, may be variously set by
considering the resolution, size, etc. of a panel.
[0261] FIG. 23 is a diagram illustrating still another em-
bodiment of the pixel shown in FIG. 13. In FIG. 23, com-
ponents identical to those of FIG. 18 are designated by
like reference numerals, and their detailed descriptions
will be omitted.
[0262] Referring to FIG. 23, the pixel PXL’ according
to the embodiment of the inventive concept includes an
organic light emitting diode OLED and a pixel circuit PC’
for controlling the amount of current supplied to the or-
ganic light emitting diode OLED.
[0263] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC’, and a
cathode electrode of the organic light emitting diode
OLED is coupled to the second driving power source
ELVSS. The organic light emitting diode OLED generates
light with a predetermined luminance corresponding to
the amount of current supplied from the pixel circuit PC’
during the light emission period.
[0264] During the light emission period, the pixel circuit
PC’ controls the amount of current flowing from the first
driving power source ELVDD to the second driving power
source ELVSS via the organic light emitting diode OLED,
corresponding to the data signal. To this end, the pixel
circuit PC’ includes first to fourth transistors M1, M2’,
M3"’, and M4, a storage capacitor Cst, and a first capac-
itor C1’.
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[0265] The second transistor M2’ is coupled between
the first node N1 and the anode electrode of the organic
light emitting diode OLED. In addition, a gate electrode
of the second transistor M2’ is coupled to the ith scan
line Si. The second transistor M2’ is turned on when the
scan signal is supplied to the ith scan line Si to allow the
first node N1 and the anode electrode of the organic light
emitting diode OLED to be electrically coupled to each
other.
[0266] The third transistor M3"’ is coupled between the
anode electrode of the organic light emitting diode OLED
and a first terminal of the first capacitor C1’. In addition,
a gate electrode of the third transistor M’" is coupled to
the first scan line Si. The third transistor M’" is turned on
when the scan signal is supplied to the ith scan line Si to
allow the anode electrode of the organic light emitting
diode OLED and the first terminal of the first capacitor
C1’ to be electrically couple to each other.
[0267] The first terminal of the first capacitor C1’ is cou-
pled to the third transistor M3"’, and a second terminal
of the first capacitor C1’ is coupled to the data line Dm.
[0268] An operating process of the pixel PXL’ will be
described in conjunction with FIGS. 19 and 23. First, the
scan signal is supplied to all of the scan lines S during
the initialization period. In addition, the first control signal
is supplied to the first control line CL1 during the initiali-
zation period.
[0269] If the first control signal is supplied to the first
control line CL1, the fourth transistor M4 included in each
of the pixels PXL’ is turned on. If the fourth transistor M4
is turned on, the first voltage V1 of the initialization power
source Vint is supplied to the anode electrode of the or-
ganic light emitting diode OLED.
[0270] If the scan signal is supplied to the scan lines
S, the second transistor M2’ and the third transistor M3"’,
which are included in each of the pixels PXL’, are turned
on. If the second transistor M2’ is turned on the first node
N1 and the anode electrode of the organic light emitting
diode OLED are electrically coupled to each other. Then,
the first voltage V1 of the initialization power source Vint
is supplied to the first node N1. That is, during the initial-
ization period, the anode electrode of the organic light
emitting diode OLED and the first node N1, which are
included in each of the pixels PXL’, are initialized to the
first voltage V1 of the initialization power source Vint.
[0271] The supply of the first control signal to the first
control line CL1 is stopped during the threshold voltage
compensation period. If the supply of the first control sig-
nal to the first control line CL1 is stopped, the fourth tran-
sistor M4 is turned off. In addition, the first driving power
source ELVDD is set to a third voltage V3 during the
threshold voltage compensation period.
[0272] The scan signal is supplied to the scan lines S
during the threshold voltage compensation period, and
accordingly, the second transistor M2’ and the third tran-
sistor M3"’, which are included in each of the pixels PXL’,
maintain the turn-on state. If the second transistor M2’ is
turned on, the first transistor M1 is diode-coupled such

that current can flow from the anode electrode of the or-
ganic light emitting diode OLED to the first driving power
source ELVDD. Then, the current is supplied from the
first node N1 and the anode electrode of the organic light
emitting diode OLED, which are set to the first voltage
V1, to the first driving power source ELVDD set to the
third voltage V3.
[0273] At this time, since the first transistor M1 is diode-
coupled, as described above, the voltage of the first node
N1 is set to a voltage obtained by adding an absolute
value of the threshold voltage of the first transistor M1 to
the third voltage V3 of the first driving power source
ELVDD. That is, the voltage corresponding to the thresh-
old voltage of the first transistor M1 is applied to the first
node N1 during the threshold voltage compensation pe-
riod. The voltage corresponding to the threshold voltage
of the first transistor M1, which is applied to the first node
N1, is stored in the storage capacitor Cst during the
threshold voltage compensation period.
[0274] The scan signal is simultaneously supplied to
all of the scan lines S during the initialization period and
the threshold voltage compensation period. Therefore,
the voltage corresponding to the threshold voltage of the
first transistor M1 coupled to the storage capacitor Cst
included in each of the pixels PXL’ is stored in the storage
capacitor Cst during the initialization period and the
threshold voltage compensation period.
[0275] If the third transistor M3"’ is turned on, the anode
electrode of the organic light emitting diode OLED and
the first terminal of the first capacitor C1’ are electrically
coupled to each other. At this time, a constant voltage is
supplied to the data line Dm, and has no influence on the
voltage of the first node N1.
[0276] The scan signal is sequentially supplied to the
scan lines S during the programming period. In addition,
the first driving power source ELVDD is set to a fourth
voltage V4 higher than the third voltage V3.
[0277] If the scan signal is supplied to the ith scan line
Si, the second transistor M2’ and the third transistor M3"’,
which are coupled to the ith scan line Si, are turned on.
If the second transistor M2’ is turned on, the first node
N1 and the second node N2 are electrically coupled to
each other. If the third transistor M3"’ is turned on, the
first terminal of the first capacitor C1’ and the anode elec-
trode of the organic light emitting diode OLED are elec-
trically coupled to each other.
[0278] The data signal is supplied to the data line Dm
to be synchronized with the ith scan line Si. If the data
signal is supplied to the data line Dm, voltages of the
second node N2 and the first node N1 are changed by
coupling of the first capacitor C1’. That is, if the second
transistor M2’ and the third transistor M3"’ are turned on,
the voltage of the first node N1 is set corresponding to
the voltage of the data signal. Therefore, during the pro-
gramming period, the voltages corresponding to the
threshold voltage of the first transistor M1 and the data
signal are stored in the storage capacitor Cst included in
each of the pixels PXL’.
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[0279] In other words, the scan signal is sequentially
supplied to the scan lines S during the programming pe-
riod. Then, the second transistors M2’ and the third tran-
sistors M3"’, which are included in the respective pixels
PXL’, are turned on in units of horizontal lines, and ac-
cordingly, a voltage corresponding to a desired data sig-
nal can be stored in each of the pixels PXL’.
[0280] The initialization power source Vint is set to a
second voltage V2 during the light emission Vint. If the
initialization power source Vint is set to the second volt-
age V2, i.e., if the initialization power source Vint is in-
creased from the first voltage V1 to the second voltage
V2, the voltage of the first node N1 is increased by cou-
pling of the storage capacitor Cst. At this time, the first
transistor M1 controls the amount of current flowing from
the first driving power source ELVDD set to a fourth volt-
age V4 to the second driving power source ELVDD via
the organic light emitting diode OLED, corresponding to
the voltage of the first node N1.
[0281] As described above, each of the pixels PXL’
according to the embodiment of the inventive concept
generates light with a predetermined luminance by pass-
ing through the initialization period, the threshold voltage
compensation period, the programming period, and the
light emission period during the one frame period 1F.
[0282] In an embodiment of the inventive concept, the
first capacitor C1’ is coupled between the data line Dm
and the third transistor M3"’, and accordingly, an image
with uniform luminance can be displayed from the pixel
unit 100’. That is, a voltage of an organic capacitor Coled
is not changed corresponding to a change in voltage of
the data line Dm, and accordingly, an image with uniform
luminance can be displayed.
[0283] At least one of the second transistor M2’, the
third transistor M3"’, and the fourth transistor M4, which
are shown in FIG. 23, may be formed as a P-type tran-
sistor (e.g., a PMOS transistor). In addition, the first tran-
sistor M1, the second transistor M2’, the third transistor
M3"’, and the fourth transistor M4, which are shown in
FIG. 23, may be formed as oxide semiconductor transis-
tors and/or poly-silicon semiconductor transistors.
[0284] In the pixel and the organic light emitting display
device using the same according to the inventive con-
cept, four transistors are included in the pixel, and ac-
cordingly, the pixel can be applied to a high-resolution
panel. Further, in the inventive concept, the capacitor
coupled to the data line is not directly coupled to the an-
ode electrode of the organic light emitting diode, and ac-
cordingly, it is possible to prevent a voltage of the anode
electrode of the organic light emitting diode from being
changed corresponding to a change in voltage of the data
line. If the voltage of the anode electrode of the organic
light emitting diode is not changed corresponding to the
change in voltage of the data line, a leakage current, etc.
is approximately equally set in the pixels, and hence,
images with uniform luminance can be displayed.
[0285] Embodiments of the invention have been dis-
closed herein, and although specific terms are employed,

they are used and are to be interpreted in a generic and
descriptive sense only and not for purpose of limitation.
In some instances, as would be apparent to one of ordi-
nary skill in the art as of the filing of the present applica-
tion, features, characteristics, and/or elements described
in connection with a particular embodiment may be used
singly or in combination with features, characteristics,
and/or elements described in connection with other em-
bodiments unless otherwise specifically indicated. Ac-
cordingly, the inventive concept is not limited to such em-
bodiments.

Claims

1. A pixel (PXL) comprising:

an organic light emitting diode (OLED);
a first transistor (M1) configured to control the
amount of current flowing from a first driving
power source (ELVDD) to a second driving pow-
er source (ELVSS) via the organic light emitting
diode (OLED), corresponding to a voltage of a
first node (N1);
a second transistor (M2) coupled between the
first node (N1) and a second node (N2), the sec-
ond transistor (M2) configured to be turned on
in response to a scan signal being supplied to
an ith (i is a natural number) scan line (Si);
a third transistor (M3) coupled between the sec-
ond node (N2) and an anode electrode of the
organic light emitting diode (OLED);
a first capacitor (C1) coupled between a data
line (D) and the second node (N2);
a fourth transistor (M4) coupled between an in-
itialization power source (Vint) and the anode
electrode of the organic light emitting diode
(OLED), the fourth transistor (M4) configured to
be turned on in response to a first control signal
being supplied to a first control line (CL1), and
a storage capacitor (Cst) coupled between the
first node (N1) and the initialization power
source (Vint).

2. A pixel according to claim 1, wherein a turn-on period
of the fourth transistor (M4) in response to the first
control signal at least partially overlaps with that of
the second transistor (M2) in response to the scan
signal.

3. A pixel according to claim 1, wherein the third tran-
sistor (M3) is configured to be turned on in response
to a second control signal (CL2) being supplied to a
second control line, and a turn-on period of the third
transistor (M3) at least partially overlaps with that of
the second transistor (M2).

4. A pixel according to claim 1, wherein the third tran-
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sistor (M3) is configured to be turned on in response
to a scan signal being supplied to an (i+1)th scan
line (Si+1).

5. A pixel according to claim 1, wherein the third tran-
sistor (M3) is configured to be turned on in response
to the scan signal being supplied to the ith scan line
(Si).

6. A pixel according to any preceding claim, wherein
the first transistor (M1) is an N-type transistor.

7. A pixel according to claim 6, wherein the second to
fourth transistors (M2, M3, M4) are N-type transis-
tors.

8. A pixel according to claim 7, wherein at least one of
the first to fourth transistors (M1(L), M2(L), M3(L),
M4(L)) is a poly-silicon semiconductor transistor.

9. A pixel according to claim 7, wherein at least one of
the first to fourth transistors (M1(O), M2(O), M3(O),
M4(O)) is an oxide semiconductor transistor.

10. A pixel according to claim 6, wherein at least one of
the second to fourth transistors (M2(P), M3(P),
M4(P)) is a P-type transistor.

11. A pixel (PXL) comprising:

an organic light emitting diode (OLED);
a first transistor (M1) configured to control the
amount of current flowing from a first driving
power source (ELVDD) to a second driving pow-
er source (ELVSS) via the organic light emitting
diode (OLED), corresponding to a voltage of a
first node (N1);
a second transistor (M2) coupled between the
first node (N1) and an anode electrode of the
organic light emitting diode (OLED), the second
transistor (M2) configured to be turned on in re-
sponse to a scan signal being supplied to an ith
(i is a natural number) scan line (Si);
a third transistor (M3) coupled between the an-
ode electrode of the organic light emitting diode
(OLED) and a first terminal of a first capacitor
(C1), the third transistor (M3) configured to be
turned on in response to the scan signal being
supplied to the ith scan line (Si), the first capac-
itor (C1) coupled between the third transistor
(M3) and a data line (D); and
a fourth transistor (M4) coupled between an in-
itialization power source (Vint) and the anode
electrode of the organic light emitting diode
(OLED), the fourth transistor (M4) configured to
be turned on in response to a first control signal
being supplied to a first control line (CL1), and
a storage capacitor (Cst) coupled between the

first node (N1) and the initialization power
source (Vint).

12. A pixel according to claim 11, wherein a turn-on pe-
riod of the fourth transistor (M4) in response to the
first control signal at least partially overlaps with that
of the second transistor (M2) in response to the scan
signal.

13. An organic light emitting display device configured
to be driven during one frame period (1F) divided
into an initialization period, a threshold voltage com-
pensation period, a programming period, and a light
emission period, the organic light emitting display
device comprising:

Pixels (PXL) coupled to scan lines (S) and data
lines (D);
a scan driver (110) configured to supply a scan
signal to the scan lines (S);
a control driver (130; 130’) configured to supply
a first control signal to a first control line (CL1)
commonly coupled to the pixels (PXL); and
a power supply unit (160) configured to supply,
to the pixels (PXL), a first driving power source
(ELVDD), a second driving power source
(ELVSS), and an initialization power source
(Vint),
wherein a pixel (PXL) located on an ith (i is a
natural number) horizontal line is set out in any
preceding claim.

14. An organic light emitting display device according to
claim 13, wherein the control driver (130; 130’) is
configured to supply the first control signal during
the initialization period.

15. An organic light emitting display device according to
claim 13 or 14, wherein the scan driver (110) is con-
figured to simultaneously supply the scan signal to
the scan lines (S) during the initialization period and
the threshold voltage compensation period, and se-
quentially supply the scan signal to the scan lines
(S) during the programming period.

16. An organic light emitting display device according to
claim 13, 14 or 15 wherein the power supply unit
(160) is configured to supply the initialization power
source (Vint) having a first voltage (V1) during the
initialization period, the threshold voltage compen-
sation period, and the programming period, and sup-
ply the initialization power source (Vint) having a sec-
ond voltage (V2) higher than the first voltage (V1)
during the light emission period.

17. An organic light emitting display device according to
claim 16, wherein the first voltage (V1) is set to a
level such that the organic light emitting diode
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(OLED) does not emit light.

18. An organic light emitting display device according to
claim 16 or 17, wherein the power supply unit (160)
is configured to supply the first driving power source
(ELVDD) having a third voltage (V3) during the
threshold voltage compensation period, and supply
the first driving power source (ELVDD) having a
fourth voltage (V4) higher than the third voltage (V3)
during the other periods.

19. An organic light emitting display device according to
claim 18, wherein the first voltage (V1) is set to a
voltage higher than the third voltage (V3).

20. An organic light emitting display device according to
claim 13 wherein the said pixel (PXL) located on the
ith horizontal line is as set out in claim 1, further com-
prising a second control line (CL2) commonly cou-
pled to the pixels (PXL),
wherein the control driver (130; 130’) is configured
to supply a second control signal to the second con-
trol line (CL2) during the initialization period and the
threshold voltage compensation period.

21. An organic light emitting display device according to
claim 20, wherein the third transistor (M3) is config-
ured to be turned on in response to the second con-
trol signal being supplied thereto.

Patentansprüche

1. Pixel (PXL), umfassend:

eine organische lichtemittierende Diode
(OLED);
einen ersten Transistor (M1), welcher konfigu-
riert ist, um die Strommenge zu steuern, die von
einer ersten Ansteuerspannungsquelle
(ELVDD) zu einer zweiten Ansteuerspannungs-
quelle (ELVSS) über die organische lichtemit-
tierende Diode (OLED) fließt, welche einer
Spannung eines ersten Knotens (N1) entspricht;
einen zweiten Transistor (M2), welcher zwi-
schen dem ersten Knoten (N1) und einem zwei-
ten Knoten (N2) gekoppelt ist, wobei der zweite
Transistor (M2) konfiguriert ist, um als Reaktion
auf ein Abtastsignal eingeschaltet zu werden,
welches der i-ten (wobei i eine natürliche Zahl
ist) Abtastlinie (Si) zugeführt wird;
einen dritten Transistor (M3), welcher zwischen
dem zweiten Knoten (N2) und der Anodenelek-
trode der organischen lichtemittierenden Diode
(OLED) gekoppelt ist;
einen ersten Kondensator (C1), welcher zwi-
schen einer Datenlinie (D) und dem zweiten
Knoten (N2) gekoppelt ist;

einen vierten Transistor (M4), welcher zwischen
einer Initialisierungsspannungsquelle (Vint) und
der Anodenelektrode der organischen lichtemit-
tierenden Diode (OLED) gekoppelt ist, wobei
der vierte Transistor (M4) konfiguriert ist, um als
Reaktion auf ein erstes Steuersignal einge-
schaltet zu werden, welches einer ersten Steu-
erlinie (CL1) zugeführt wird, und
einen Speicherkondensator (Cst), welcher zwi-
schen dem ersten Knoten (N1) und der Initiali-
sierungsspannungsquelle (Vint) gekoppelt ist.

2. Pixel nach Anspruch 1, wobei sich eine Einschalt-
periode des vierten Transistors (M4) als Reaktion
auf das erste Steuersignal zumindest teilweise mit
der des zweiten Transistors (M2) als Reaktion auf
das Abtastsignal überlappt.

3. Pixel nach Anspruch 1, wobei der dritte Transistor
(M3) so konfiguriert ist, dass er in Reaktion auf ein
zweites Steuersignal (CL2), das einer zweiten Steu-
erlinie zugeführt wird, eingeschaltet wird, und eine
Einschaltdauer des dritten Transistors (M3) sich zu-
mindest teilweise mit derjenigen des zweiten Tran-
sistors (M2) überlappt.

4. Pixel nach Anspruch 1, wobei der dritte Transistor
(M3) so konfiguriert ist, dass er als Reaktion auf ein
Abtastsignal eingeschaltet wird, das einer (i+1)-ten
Abtastlinie zugeführt wird.

5. Pixel nach Anspruch 1, wobei der dritte Transistor
(M3) so konfiguriert ist, dass er als Reaktion auf das
Abtastsignal eingeschaltet wird, das der i-ten Abtast-
linie zugeführt wird.

6. Pixel nach einem der vorhergehenden Ansprüche,
bei dem der erste Transistor (M1) ein Transistor vom
N-Typ ist.

7. Pixel nach Anspruch 6, wobei der zweite bis vierte
Transistor (M2, M3, M4) Transistoren vom N-Typ ist.

8. Pixel nach Anspruch 7, wobei mindestens einer des
ersten bis vierten Transistors (M1(L), M2(L), M3(L),
M4(L)) ein Polysilizium-Halbleitertransistor ist.

9. Pixel nach Anspruch 7, wobei mindestens einer des
ersten bis vierten Transistors (M1(O), M2(O), M3(O),
M4(O)) ein Oxidhalbleitertransistor ist.

10. Pixel nach Anspruch 6, wobei mindestens einer des
zweiten bis vierten Transistors (M2(P), M3(P),
M4(P)) ein Transistor vom P-Typ ist.

11. Pixel (PXL), umfassend:

eine organische lichtemittierende Diode
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(OLED);
einen ersten Transistor (M1), welcher konfigu-
riert ist, um die Strommenge zu steuern, die von
einer ersten Ansteuerspannungsquelle
(ELVDD) zu einer zweiten Ansteuerspannungs-
quelle (ELVSS) über die organische lichtemit-
tierende Diode (OLED) fließt, welche einer
Spannung eines ersten Knotens (N1) entspricht;
einen zweiten Transistor (M2), welcher zwi-
schen dem ersten Knoten (N1) und einer Ano-
denelektrode der organische lichtemittierende
Diode (OLED) gekoppelt ist, wobei der zweite
Transistor (M2) konfiguriert ist, um als Reaktion
auf ein Abtastsignal eingeschaltet zu werden,
welches einer i-ten (wobei i eine natürliche Zahl
ist) Abtastlinie (Si) zugeführt wird;
einen dritten Transistor (M3), welcher zwischen
der Anodenelektrode der organischen lichtemit-
tierenden Diode (OLED) und einem ersten An-
schluss eines ersten Kondensators (C1) gekop-
pelt ist, wobei der dritte Transistor (M3) konfigu-
riert ist, um als Reaktion auf ein Abtastsignal
eingeschaltet zu werden, welches der i-ten Ab-
tastlinie (Si) zugeführt wird, wobei der erste Kon-
densator (C1) zwischen dem dritten Transistor
(M3) und einer Datenlinie (D) gekoppelt ist; und
einen vierten Transistor (M4), welcher zwischen
einer Initialisierungsspannungsquelle (Vint) und
der Anodenelektrode der organischen lichtemit-
tierenden Diode (OLED) gekoppelt ist, wobei
der vierte Transistor (M4) konfiguriert ist, um als
Reaktion auf ein erstes Steuersignal einge-
schaltet zu werden, welches einer ersten Steu-
erlinie (CL1) zugeführt wird, und
einen Speicherkondensator (Cst), welcher zwi-
schen dem ersten Knoten (N1) und der Initiali-
sierungsspannungsquelle (Vint) gekoppelt ist.

12. Pixel nach Anspruch 11, wobei eine Einschaltperio-
de des vierten Transistors (M4) als Reaktion auf das
erste Steuersignal zumindest teilweise mit der des
zweiten Transistors (M2) als Reaktion auf das Ab-
tastsignal überlappt.

13. Organische lichtemittierende Anzeigevorrichtung,
welche konfiguriert ist, um während einer Rahmen-
periode (1F) angesteuert zu werden, die in eine In-
itialisierungsperiode, eine Schwellenspannungs-
kompensationsperiode, eine Programmierperiode
und eine Lichtemissionsperiode unterteilt ist, wobei
die organische lichtemittierende Anzeigevorrichtung
umfasst:

Pixel (PXL), die mit Abtastlinien (S) und Daten-
linien (D) gekoppelt sind;
einen AbtastAnsteuer (110), der konfiguriert ist,
um den Abtastlinien (S) ein Abtastsignal zuzu-
führen;

einen SteuerAnsteuer (130; 130’), der konfigu-
riert ist, um ein erstes Steuersignal einer ersten
Steuerlinie (CL1) zuzuführen, die gemeinsam
mit den Pixeln (PXL) gekoppelt ist; und
eine Energieversorgungseinheit (160), die kon-
figuriert ist, um den Pixeln (PXL) eine erste An-
steuerspannungsquelle (ELVDD), eine zweite
Ansteuerspannungsquelle (ELVSS) und eine
Initialisierungsspannungsquelle (Vint) zuzufüh-
ren,
wobei ein auf einer i-ten (wobei i eine natürliche
Zahl ist) horizontalen Linie befindliches Pixel
nach einem der vorhergehenden Ansprüche
festgelegt ist.

14. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 13, wobei der SteuerAnsteuer (130;
130’) konfiguriert ist, um das erste Steuersignal wäh-
rend der Initialisierungsperiode zuzuführen.

15. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 13 oder 14, wobei der AbtastAnsteu-
er (110) konfiguriert ist, um gleichzeitig das Abtast-
signal den Abtastlinien (S) während der Initialisie-
rungsperiode und der Schwellenspannungskomp-
ensationsperiode zuzuführen und um das Abtastsi-
gnal den Abtastlinien (S) sequentiell während der
Programmierperiode zuzuführen.

16. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 13, 14 oder 15, wobei die Energie-
versorgungseinheit (160) konfiguriert ist, um die In-
itialisierungsenergiequelle mit einer ersten Span-
nung (V1) während der Initialisierungsperiode, der
Schwellenspannungskompensationsperiode und
der Programmierperiode zu versorgen und um die
Initialisierungsstromquelle (Vint) mit einer zweiten
Spannung (V2), die höher als die erste Spannung
(V1) ist, während der Lichtemissionsperiode zu ver-
sorgen.

17. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 16, wobei die erste Spannung (V1)
auf einen solchen Pegel eingestellt ist, dass die or-
ganische lichtemittierende Diode (OLED) kein Licht
emittiert.

18. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 16 oder 17, wobei die Energiever-
sorgungseinheit (160) konfiguriert ist, um die erste
Ansteuerspannungsquelle (ELVDD), die eine dritte
Spannung (V3) hat, während der Schwellenspan-
nungskompensationsperiode zu versorgen und um
die erste Ansteuerspannungsquelle (ELVDD), die ei-
ne vierte Spannung (V4) hat, welche höher als die
dritte Spannung (V3) ist, während der anderen Pe-
rioden zu versorgen,.
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19. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 18, wobei die erste Spannung (V1)
auf eine Spannung eingestellt ist, die höher als die
dritte Spannung (V3) ist.

20. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 13, wobei das auf der i-ten horizon-
talen Linie befindliche Pixel (PXL) nach Anspruch 1
festgelegt ist und ferner eine zweite Steuerlinie (CL2)
umfasst, die gemeinsam mit den Pixeln (PXL) ge-
koppelt ist,
wobei der SteuerAnsteuer (130; 130’) konfiguriert
ist, um ein zweites Steuersignal der zweiten Steuer-
linie (CL2) während der Initialisierungsperiode und
der Schwellenspannungskompensationsperiode
zuzuführen.

21. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 22, wobei der dritte Transistor (M3)
so konfiguriert ist, dass er als Reaktion auf das ihm
zugeführte zweite Steuersignal eingeschaltet wird.

Revendications

1. Pixel (PXL) comprenant :

une diode électroluminescente organique
(OLED) ;
un premier transistor (M1) qui est configuré de
manière à ce qu’il commande la quantité de cou-
rant qui circule depuis une première source de
puissance d’excitation (ELVDD) jusqu’à une se-
conde source de puissance d’excitation (EL-
VSS) via la diode électroluminescente organi-
que (OLED), lequel courant correspond à une
tension d’un premier nœud (N1) ;
un deuxième transistor (M2) qui est couplé entre
le premier nœud (N1) et un second nœud (N2),
le deuxième transistor (M2) étant configuré de
manière à ce qu’il soit activé en réponse à un
signal de balayage qui est fourni à une i-ème (i
est un nombre naturel) ligne de balayage (Si) ;
un troisième transistor (M3) qui est couplé entre
le second nœud (N2) et une électrode d’anode
de la diode électroluminescente organique
(OLED) ;
un premier condensateur (C1) qui est couplé en-
tre une ligne de données (D) et le second nœud
(N2) ;
un quatrième transistor (M4) qui est couplé entre
une source de puissance d’initialisation (Vint) et
l’électrode d’anode de la diode électrolumines-
cente organique (OLED), le quatrième transistor
(M4) étant configuré de manière à ce qu’il soit
activé en réponse à un premier signal de com-
mande qui est fourni à une première ligne de
commande (CL1) ; et

un condensateur de stockage (Cst) qui est cou-
plé entre le premier nœud (N1) et la source de
puissance d’initialisation (Vint).

2. Pixel selon la revendication 1, dans lequel une pé-
riode d’activation du quatrième transistor (M4) en
réponse au premier signal de commande chevauche
au moins partiellement celle du deuxième transistor
(M2) en réponse au signal de balayage.

3. Pixel selon la revendication 1, dans lequel le troisiè-
me transistor (M3) est configuré de manière à ce
qu’il soit activé en réponse à un second signal de
commande (CL2) qui est fourni à une seconde ligne
de commande, et une période d’activation du troi-
sième transistor (M3) chevauche au moins partiel-
lement celle du deuxième transistor (M2).

4. Pixel selon la revendication 1, dans lequel le troisiè-
me transistor (M3) est configuré de manière à ce
qu’il soit activé en réponse à un signal de balayage
qui est fourni à une (i+1)-ième ligne de balayage
(Si+1).

5. Pixel selon la revendication 1, dans lequel le troisiè-
me transistor (M3) est configuré de manière à ce
qu’il soit activé en réponse au signal de balayage
qui est fourni à la i-ème ligne de balayage (Si).

6. Pixel selon l’une quelconque des revendications qui
précèdent, dans lequel le premier transistor (M1) est
un transistor de type N.

7. Pixel selon la revendication 6, dans lequel les
deuxième à quatrième transistors (M2, M3, M4) sont
des transistors de type N.

8. Pixel selon la revendication 7, dans lequel au moins
l’un des premier à quatrième transistors (M1(L),
M2(L), M3(L), M4(L)) est un transistor semiconduc-
teur en polysilicium.

9. Pixel selon la revendication 7, dans lequel au moins
l’un des premier à quatrième transistors (M1(O),
M2(O), M3(O), M4(O)) est un transistor semiconduc-
teur en oxyde.

10. Pixel selon la revendication 6, dans lequel au moins
l’un des deuxième à quatrième transistors (M2(P),
M3(P), M4(P)) est un transistor de type P.

11. Pixel (PXL) comprenant :

une diode électroluminescente organique
(OLED) ;
un premier transistor (M1) qui est configuré de
manière à ce qu’il commande la quantité de cou-
rant qui circule depuis une première source de
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puissance d’excitation (ELVDD) jusqu’à une se-
conde source de puissance d’excitation (EL-
VSS) via la diode électroluminescente organi-
que (OLED), lequel courant correspond à une
tension d’un premier nœud (N1) ;
un deuxième transistor (M2) qui est couplé entre
le premier nœud (N1) et une électrode d’anode
de la diode électroluminescente organique
(OLED), le deuxième transistor (M2) étant con-
figuré de manière à ce qu’il soit activé en répon-
se à un signal de balayage qui est fourni à une
i-ème (i est un nombre naturel) ligne de balaya-
ge (Si) ;
un troisième transistor (M3) qui est couplé entre
l’électrode d’anode de la diode électrolumines-
cente organique (OLED) et une première borne
d’un premier condensateur (C1), le troisième
transistor (M3) étant configuré de telle sorte qu’il
soit activé en réponse au signal de balayage qui
est fourni à la i-ème ligne de balayage (Si), le
premier condensateur (C1) étant couplé entre
le troisième transistor (M3) et une ligne de don-
nées (D) ; et
un quatrième transistor (M4) qui est couplé entre
une source de puissance d’initialisation (Vint) et
l’électrode d’anode de la diode électrolumines-
cente organique (OLED), le quatrième transistor
(M4) étant configuré de manière à ce qu’il soit
activé en réponse à un premier signal de com-
mande qui est fourni à une première ligne de
commande (CL1) ; et
un condensateur de stockage (Cst) qui est cou-
plé entre le premier nœud (N1) et la source de
puissance d’initialisation (Vint).

12. Pixel selon la revendication 11, dans lequel une pé-
riode d’activation du quatrième transistor (M4) en
réponse au premier signal de commande chevauche
au moins partiellement celle du deuxième transistor
(M2) en réponse au signal de balayage.

13. Dispositif d’affichage électroluminescent organique
configuré de manière à ce qu’il soit piloté pendant
une période d’une trame (1F) qui est divisée en une
période d’initialisation, une période de compensa-
tion de tension de seuil, une période de programma-
tion et une période d’électroluminescence, le dispo-
sitif d’affichage électroluminescent organique
comprenant :

des pixels (PXL) qui sont couplés à des lignes
de balayage (S) et à des lignes de données (D) ;
un pilote de balayage (110) qui est configuré de
manière à ce qu’il fournisse un signal de balaya-
ge aux lignes de balayage (S) ;
un pilote de commande (130 ; 130’) qui est con-
figuré de manière à ce qu’il fournisse un premier
signal de commande à une première ligne de

commande (CL1) qui est couplée de façon com-
mune aux pixels (PXL) ; et
une unité d’alimentation (160) qui est configurée
de manière à ce qu’elle fournisse aux pixels
(PXL) une première source de puissance d’ex-
citation (ELVDD), une seconde source de puis-
sance d’excitation (ELVSS) et une source de
puissance d’initialisation (Vint) ;
dans lequel un pixel (PXL) qui est localisé sur
une i-ème (i est un nombre naturel) ligne hori-
zontale est tel que défini selon l’une quelconque
des revendications qui précèdent.

14. Dispositif d’affichage électroluminescent organique
selon la revendication 13, dans lequel le pilote de
commande (130 ; 130’) est configuré de manière à
ce qu’il fournisse le premier signal de commande
pendant la période d’initialisation.

15. Dispositif d’affichage électroluminescent organique
selon la revendication 13 ou 14, dans lequel le pilote
de balayage (110) est configuré de manière à ce qu’il
fournisse de façon simultanée le signal de balayage
aux lignes de balayage (S) pendant la période d’ini-
tialisation et la période de compensation de tension
de seuil, et de manière à ce qu’il fournisse de façon
séquentielle le signal de balayage aux lignes de ba-
layage (S) pendant la période de programmation.

16. Dispositif d’affichage électroluminescent organique
selon la revendication 13, 14 ou 15, dans lequel l’uni-
té d’alimentation (160) est configurée de manière à
ce qu’elle alimente la source de puissance d’initiali-
sation (Vint) qui présente une première tension (V1)
pendant la période d’initialisation, la période de com-
pensation de tension de seuil et la période de pro-
grammation, et de manière à ce qu’elle alimente la
source de puissance d’initialisation (Vint) qui présen-
te une deuxième tension (V2) qui est supérieure à
la première tension (V1) pendant la période d’élec-
troluminescence.

17. Dispositif d’affichage électroluminescent organique
selon la revendication 16, dans lequel la première
tension (V1) est définie à un niveau tel que la diode
électroluminescente organique (OLED) n’est pas
électroluminescente.

18. Dispositif d’affichage électroluminescent organique
selon la revendication 16 ou 17, dans lequel l’unité
d’alimentation (160) est configurée de manière à ce
qu’elle alimente la première source de puissance
d’excitation (ELVDD) qui présente une troisième ten-
sion (V3) pendant la période de compensation de
tension de seuil, et de manière à ce qu’elle alimente
la première source de puissance d’excitation (EL-
VDD) qui présente une quatrième tension (V4) qui
est supérieure à la troisième tension (V3) pendant
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les autres périodes.

19. Dispositif d’affichage électroluminescent organique
selon la revendication 18, dans lequel la première
tension (V1) est définie à une tension qui est supé-
rieure à la troisième tension (V3).

20. Dispositif d’affichage électroluminescent organique
selon la revendication 13, dans lequel ledit pixel
(PXL) qui est localisé sur la i-ème ligne horizontale
est tel que revendiqué selon la revendication 1, com-
prenant en outre une seconde ligne de commande
(CL2) qui est couplée de façon commune aux pixels
(PXL) ;
dans lequel le pilote de commande (130 ; 130’) est
configuré de manière à ce qu’il fournisse un second
signal de commande à la seconde ligne de comman-
de (CL2) pendant la période d’initialisation et la pé-
riode de compensation de tension de seuil.

21. Dispositif d’affichage électroluminescent organique
selon la revendication 20, dans lequel le troisième
transistor (M3) est configuré de manière à ce qu’il
soit activé en réponse au second signal de comman-
de qui lui est fourni.
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