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PIXEL, DISPLAY DEVICE INCLUDING THE
SAME, AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0131874 filed in the
Korean Intellectual Property Office on Nov. 20, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Thedisclosedtechnology relates to a pixel, a display
device including the same, and a driving method thereof.
More particularly, the disclosed technology relates to a pixel
that is robust to a coupling or a leakage current caused by an
external voltage, a display device including the same, and a
driving method thereof.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting diode (OLED) display
uses an OLED for controlling luminance by current or volt-
age. The OLED includes an anode layer and a cathode layer
for forming an electric field, and an organic light emitting
material electric field for emitting light by the electric field.

[0006] Generally, OLED displays are classified into one of
two types: a passive matrix OLED (PMOLED) and an active
matrix OLED (AMOLED) according to the driving circuitry.
[0007] Between them, in view of resolution, contrast, and
operational speed, AMOLED drivers that are selectively
turned on for every unit pixel find the most widespread com-
mercial applications.

[0008] One pixel of an active matrix OLED includes an
organic light emitting diode, a driving transistor that controls
the amount of current that is supplied to the organic light
emitting diode, and a switching transistor that transmits a data
voltage that controls the driving transistor to adjust the
amount of light that is generated by the OLED. The switching
transistor is turned on by a scan signal of a gate-on voltage.

[0009] An OLED display may be operated with a simulta-
neous light emitting method in which all pixels simulta-
neously emit light after all pixels are programmed with data
during one frame. The simultaneous light emitting method
has merit in that it is not influenced by a voltage drop of a
power source voltage due to wire length when programming
the data.

[0010] However, this method has a short light emitting
period compared with a sequential light emitting method in
which a plurality of pixels sequentially emit light. Accord-
ingly, to maintain the same luminance as in the sequential
light emitting method, much current must flow to a plurality
of pixels in the light emitting period. For this, the power
output of a data driving IC (integrated circuit) must not only
be expanded, but also a voltage difference between the power
source voltage of both terminals of the pixel providing the
driving current must be increased. If the voltage difference
between the power source voltage of both terminals of the
pixel providing the driving current is increased, the voltage
drop caused by the wire is increased such that the power
source voltage must be designed for the voltage difference
between the power source voltage of both terminals of the
pixel to have a margin of error.

[0011] Resultantly, the voltage difference between the
power source voltage of both terminals of the pixel must be

May 22, 2014

designed to meet this criteria, and accordingly power con-
sumption is increased. Also, by considering the voltage drop
of the wire length, although the power source voltage is set up
or the voltage difference between the power source voltage of
both terminals of the pixel is sufficient, uniformity of lumi-
nescence across the entire screen of pixels may decrease by
the voltage drop of the power source voltage.

[0012] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore 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.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0013] A display device according to one aspect of the
disclosed technology includes a display unit, wherein at least
one first pixel among a plurality of pixels comprises: a first
compensation capacitor including one electrode connected to
adata line and the other electrode connected to a first node; a
first switching transistor including a gate electrode config-
ured to have a scan signal applied, one electrode connected to
the first node, and the other electrode connected to a second
node; a first driving transistor including a gate electrode con-
nected to the second node, one electrode connected to a first
power source voltage, and the other electrode connected to a
first organic light emitting diode (OLED); and a first link
transistor including a gate electrode configured to have a link
control signal applied, one electrode connected to the data
line, and the other electrode connected to the first power
source voltage.

[0014] The first pixel further comprises a first compensa-
tion transistor including a gate electrode applied with the
compensation control signal, one electrode connected to the
second node, and the other electrode connected to the other
electrode of the driving transistor.

[0015] The first pixel further comprises a first compensa-
tion transistor including a gate electrode applied with the
compensation control signal, one electrode connected to the
first node, and the other electrode connected to the other
electrode of the driving transistor.

[0016] At least one second pixel among the plurality of
pixels comprises: a second compensation capacitor including
one electrode connected to the data line and the other elec-
trode connected to a fourth node; a second switching transis-
tor including a gate electrode configured to have the scan
signal applied, one electrode connected to the fourth node,
and the other electrode connected to a fifth node; and a second
driving transistor including the gate electrode connected to
the fifth node, one electrode connected to the first power
source voltage, and the other electrode connected to a second
organic light emitting diode (OLED).

[0017] The second pixel may further comprises: a second
compensation transistor including a gate electrode configured
to have a compensation control signal applied, one electrode
connected to the fifth node, and the other electrode connected
to the other electrode of the second driving transistor.
[0018] The second pixel further comprises a second com-
pensation transistor including a gate electrode applied with a
compensation control signal, one electrode connected to the
fourth node, and the other electrode connected to the other
electrode of the second driving transistor.

[0019] The first pixel and the second pixel may be alter-
nately formed row by row in the display unit.
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[0020] The first pixel of one row and the second pixel of a
plurality of rows alternately formed in the display unit.

[0021] The first pixel and the second pixel alternately
formed in the display unit in the row direction.

[0022] The first pixel and the second pixel alternately
formed in the display unit in the column direction.

[0023] A method of driving a display device according to
another aspect includes a plurality of pixels respectively
including a compensation capacitor connected between a data
line and a first node, a switching transistor connecting the first
node and a second node according to a scan signal, a driving
transistor controlling a driving current flowing from a first
power source voltage to a third node connected to an organic
light emitting diode (OLED) according to a voltage of the
second node, a link transistor transmitting the first power
source voltage to the data line according to a link control
signal, and a compensation transistor connecting the second
node and the third node according to a compensation control
signal, the method comprising: a reset period in which the
voltage of the second node is reset as a low level voltage and
avoltage of the third node is reset as a voltage corresponding
to a sum of a second voltage and a threshold voltage of the
driving transistor; a scan period in which a voltage reflecting
adatavoltage and a threshold voltage of the driving transistor
is stored to the compensation capacitor; and a light emitting
period in which a plurality of pixels simultaneously emit
light.

[0024] The reset period comprises: a period in which the
link control signal and the scan signal are applied as the
gate-on voltage and the first power source voltage is applied
as the first voltage; and a period in which the voltage of the
second node is decreased to the low level voltage by coupling
due to the compensation capacitor.

[0025] The reset period comprises: a period in which the
second power source voltage connected to a cathode of the
organic light emitting diode (OLED) is applied as the low
level voltage; a period in which the compensation control
signal is applied as the gate-on voltage; and a period in which
the voltage of the third node is reset as the low level voltage.

[0026] The reset period comprises: a period in which the
compensation control signal is applied as the gate-off voltage;
a period in which the second power source voltage is applied
as the third voltage; a period in which the first power source
voltage is applied as the first voltage; and a period in which a
current flows from the third node to the first power source
voltage such that the voltage of the third node is reset as a
voltage corresponding to a sum of the second voltage and the
threshold voltage of the driving transistor.

[0027] Thescan period comprises: a period in which a scan
signal of a gate-on voltage is sequentially applied to a plural-
ity of scan lines connected to a plurality of pixels; a period in
which a compensation control signal of the gate-on voltage is
sequentially applied to a plurality of compensation control
lines connected to a plurality of pixels; and a period in which
a data signal is applied to the data line corresponding to the
scan signal of the gate-on voltage.

[0028] The light emitting period comprises: a period in
which a scan signal of the gate-on voltage is simultaneously
applied to a plurality of scan lines; a period in which the link
control signal is applied as the gate-on voltage; a period in
which the first power source voltage is applied as the third
voltage and the second power source voltage is applied as the
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first voltage; and a step in which the current flows to the
organic light emitting diode (OLED) through the driving
transistor.

[0029] A pixel according to another aspect comprising: a
first compensation capacitor including one electrode con-
nected to a data line and the other electrode connected to a
first node; a first switching transistor including a gate elec-
trode configured to have a scan signal applied, one electrode
connected to the first node, and the other electrode connected
to a second node; a first driving transistor including the gate
electrode connected to the second node, one electrode con-
nected to a first power source voltage, and the other electrode
connected to a third node connected to a first organic light
emitting diode (OLED); and a first link transistor configured
to have a gate electrode applied with a link control signal, one
electrode connected to the data line, and the other electrode
connected to the first power source voltage.

[0030] A second compensation capacitor including one
electrode connected to the data line and the other electrode
connected to a fourth node; a second switching transistor
including a gate electrode configured to have the scan signal
applied, one electrode connected to the fourth node, and the
other electrode connected to a fifth node; and a second driving
transistor including the gate electrode connected to the fifth
node, one electrode connected to the first power source volt-
age, and the other electrode connected to a sixth node con-
nected to a second organic light emitting diode (OLED).

[0031] A first compensation transistor including a gate
electrode configured to have the compensation control signal
applied, one electrode connected to the second node, and the
other electrode connected to the third node.

[0032] A second compensation transistor including a gate
electrode configured to have the compensation control signal
applied, one electrode connected to the fifth node, and the
other electrode connected to the sixth node.

[0033] A second compensation transistor including a gate
electrode configured to have the compensation control signal
applied, one electrode connected to the fourth node, and the
other electrode connected to the sixth node.

[0034] A first compensation transistor including a gate
electrode configured to have the compensation control signal
applied, one electrode connected to the first node, and the
other electrode connected to the third node.

[0035] A second compensation transistor including a gate
electrode configured to have the compensation control signal
applied, one electrode connected to the fifth node, and the
other electrode connected to the sixth node.

[0036] A second compensation transistor including a gate
electrode configured to have the compensation control signal
applied, one electrode connected to the fourth node, and the
other electrode connected to the sixth node.

[0037] At least one of the first switching transistor, the first
driving transistor, the first link transistor, the second switch-
ing transistor, the second driving transistor, and the second
link transistor is an oxide thin film transistor.

[0038] In various embodiments, the voltage drop of the
power source voltage caused by wire length resistance may be
reduced, and accordingly uniformity of screen luminance.
Also, the voltage used by the pixel can be reduced, and
accordingly power consumption of the display device is
reduced.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG.1isablock diagram of a display device accord-
ing to an exemplary embodiment of the disclosed technology.
[0040] FIG.2isablock diagram of a display unit according
to an exemplary embodiment of the disclosed technology.
[0041] FIG. 3 is a circuit diagram of a pixel according to an
exemplary embodiment of the disclosed technology.

[0042] FIG. 4is a timing diagram of a driving method of a
display device according to an exemplary embodiment of the
disclosed technology.

[0043] FIG. 5is atiming diagram of a driving method of a
display device according to another exemplary embodiment
of the disclosed technology.

[0044] FIG. 6 is a circuit diagram of a pixel according to
another exemplary embodiment of the disclosed technology.
[0045] FIG. 7 is a block diagram of a pixel arrangement of
a display unit according to an exemplary embodiment of the
disclosed technology.

[0046] FIG. 8 is a block diagram of a pixel arrangement of
a display unit according to an exemplary embodiment of the
disclosed technology.

[0047] FIG.9 is a block diagram of a pixel arrangement of
a display unit according to an exemplary embodiment of the
disclosed technology.

[0048] FIG. 10 is ablock diagram of a pixel arrangement of
a display unit according to an exemplary embodiment of the
disclosed technology.

[0049] FIG. 11 is ablock diagram of a pixel arrangement of
a display unit according to an exemplary embodiment of the
disclosed technology.

[0050] FIG. 12 is ablock diagram of a pixel arrangement of
a display unit according to an exemplary embodiment of the
disclosed technology.

[0051] FIG. 13 is a circuit diagram of a pixel according to
another exemplary embodiment of the disclosed technology.
[0052] FIG. 14 is a circuit diagram of a pixel according to
another exemplary embodiment of the disclosed technology.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0053] The disclosed technology will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0054] Furthermore, with exemplary embodiments of the
disclosed technology, detailed description is given for the
constituent elements in the first exemplary embodiment with
reference to the relevant drawings by using the same refer-
ence numerals for the same constituent elements, while only
different constituent elements from those related to the first
exemplary embodiment are described in other exemplary
embodiments.

[0055] Parts that are irrelevant to the description are omit-
ted in order to clearly describe the disclosed technology, and
like reference numerals designate like elements throughout
the specification.

[0056] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” to
another element, the element may be “directly coupled” to the
other element or “electrically coupled” to the other element
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through a third element. In addition, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements.

[0057] FIG. 1isablockdiagram ofa display device accord-
ing to an exemplary embodiment of the disclosed technology.
[0058] Referring to FIG. 1, a display device 10 includes a
signal controller 100, a scan driver 200, a data driver 300, a
power supply unit 400, a compensation control signal unit
500, a link control signal unit 600, and a display unit 700.
[0059] The signal controller 100 receives a video signal
ImS and a synchronization signal input from an external
device. The input video signal ImS includes luminance infor-
mation on a plurality of pixels. The luminance has a prede-
termined number of grays, for example, 1024=2'°,256=2%, or
64=2°. The synchronization signal includes a horizontal syn-
chronization signal Hsync, a vertical synchronization signal
Vsync, and a main clock signal MCLK.

[0060] The signal controller 100 generates first to sixth
driving control signals CONT1, CONT2, CONT3, CONT4,
and CONTS5, and an image data signal ImD according to the
video signal ImS, the horizontal synchronization signal
Hsync, the vertical synchronization signal Vsync, and the
main clock signal MCLK.

[0061] The signal controller 100 generates image data sig-
nal ImD by dividing the video signal ImS into a frame unit
according to the vertical synchronization signal Vsync and
dividing the image data signal ImS into a scan line umt
according to the horizontal synchronization signal Hsync.
The signal controller 100 transmits the image data signal ImD
along with the first driving control signal CONT1 to the data
driver 300.

[0062] The display unit 800 is a display area including a
plurality of pixels. A plurality of scan lines that are substan-
tially extended in a row direction and generally parallel with
each other, and a plurality of data lines, a plurality of power
lines, a plurality of compensation control lines, and a plurality
of link control lines that are substantially extended in a col-
umn direction and generally parallel with each other are
formed in the display unit 700 to be connected to the plurality
of pixels. The plurality of pixels are arranged substantially in
a matrix format.

[0063] The scan driver 200 is connected to a plurality of
scan lines, and generates a plurality of scan signals S[1]-S[n]
according to the second driving control signal CONT2. The
scan driver 200 may sequentially apply the scan signals S[1]-
S[n] of the gate-on voltage to a plurality of scan lines.

[0064] The data driver 300 is connected to a plurality of
data lines, and samples and holds the image data signal ImD
input according to the first driving control signal CONT1 and
transmits a plurality of data signals data[1]-data|m] to a plu-
rality of data lines. The data driver 300 applies the data signals
data[1]-data|m] having a predetermined voltage range to a
plurality of data lines by corresponding to the scan signals
S[1]-S[n] of the gate-on voltage.

[0065] The power supply unit 400 determines a level of the
first power source voltage ELVDD and the second power
source voltage ELVSS according to the third driving control
signal CONTS3 to supply the level to the power source line
connected to a plurality of pixels. The first power source
voltage ELVDD and the second power source voltage ELVSS
provide the driving current of the pixel.
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[0066] The compensation control signal unit 500 deter-
mines the level of the compensation control signal GC
according to the fourth driving control signal CONT4 to
apply it to a compensation control line connected to the pix-
els.

[0067] Thelink control signal unit 600 determines alevel of
a link control signal RC according to the fifth driving control
signal CONTS5, and applies it to a link control line connected
to at least a portion of the pixels.

[0068] FIG.2isablockdiagram of a display unit according
to an exemplary embodiment of the disclosed technology.
[0069] Referring to FIG. 2, a plurality of scan lines SL.1-
SLn approximately extend in the row direction, and a plural-
ity of data lines D1-Dm approximately extend in the column
direction.

[0070] A plurality of power source lines include power
source lines PD1-PDm of the first power source voltage
ELVDD and power source lines PS1-PSm of the second
power source voltage ELVSS. The plurality of power source
lines PD1-PDm and PS1-PSm will generally extend in the
column direction. Here, the plurality of power source lines
PD1-PDm and PS1-PSm extend in the column direction,
however in other embodiments the plurality of power source
lines will extend in the row direction.

[0071] A plurality of compensation control lines GCL1-
GCL2 approximately extend in the row direction.

[0072] A plurality of link control lines RL1-RLn may be
formed to approximately extend in the column direction.
Here, the plurality of link control lines RL.1-RLn extend in the
column direction, however in other embodiments the plural-
ity of link control lines will extend in the row direction.
[0073] A plurality of pixels PX are formed in crossing
positions of the scan lines SL.1-SLn, the data lines D1-Dm,
the power source lines PD1-PDm and PS1-PSm, the compen-
sation control lines GCL1-GCL2, and the link control lines
RL1-RLn, and are generally arranged in an approximately
matrix shape.

[0074] FIG. 3 is a circuit diagram of an example of a pixel
according to an exemplary embodiment of the disclosed tech-
nology. Only one pixel among the pixels included in the
display device 10 of FIG. 1 is illustrated.

[0075] Referring to FIG. 3, the pixel 20 includes a switch-
ing transistor TR11, a driving transistor TR12, a compensa-
tion transistor TR13, a link transistor TR14, a compensation
capacitor C11, and an organic light emitting diode (OLED).
[0076] The switching transistor TR11 has its gate electrode
connected to the scan line SLi, one electrode connected to the
first node N11, and the other electrode connected to the sec-
ond node N12. The switching transistor TR11 is turned on by
the scan signal S[1] of the gate-on voltage applied to scan line
SLi to electrically connect the first node N11 to the second
node N12.

[0077] The driving transistor TR12 has its gate electrode
connected to the second node N12, one electrode connected
to the first power source voltage ELVDD, and the other elec-
trode connected to the third node N13. The anode of the
organic light emitting diode (OLED) is connected to the third
node N13. The driving transistor TR12 is turned off by the
voltage of the second node N12 to control the driving current
supplied to the organic light emitting diode (OLED) from the
first power source voltage ELVDD.

[0078] The compensation transistor TR13 has its gate elec-
trode connected to a compensation control line GCL4i, one
electrode connected to the second node N12, and the other
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electrode connected to the third node N13. The compensation
transistor TR13 is turned on by the compensation control
signal GC of the gate-on voltage to electrically connect the
second node N12 to the third node N13.

[0079] The link transistor TR14 has its gate electrode con-
nected to the link control line RLi, one electrode connected to
the data line Dj, and the other electrode connected to the first
power source voltage ELVDD. The link transistor TR14 is
turned on by a link control signal RC of the gate-on voltage
applied to the link control line RLi to transmit the first power
source voltage ELVDD to the data line Dj.

[0080] The compensation capacitor C11 has one electrode
connected to the data line Dj and the other electrode con-
nected to the first node N11.

[0081] The organic light emitting diode (OLED) includes
the anode connected to the third node N13 and a cathode
connected to the second power source voltage ELVSS. In
many embodiments, the organic light emitting diode OLED
emits light of one of several primary colors. The primary
colors include, for example, three primary colors of red,
green, and blue, and a desired color is displayed with a spatial
or temporal sum of the three primary colors.

[0082] The switching transistor TR11, the driving transis-
tor TR12, the compensation transistor TR13, and the link
transistor TR14 may be p-channel field effect transistors. In
this case, the gate-on voltage that turns on the switching
transistor TR11, the driving transistor TR12, the compensa-
tion transistor TR13, and the link transistor TR14 is a low
level voltage, and the gate-off voltage that turns them offis a
high level voltage.

[0083] Herein, the p-channel field effect transistor is illus-
trated, but at least one of the switching transistor TR11, the
driving transistor TR12, the compensation transistor TR13,
and the link transistor TR14 may be an n-channel field effect
transistor. In this case, the gate-on voltage turning on the
n-channel field effect transistor is a logic high level voltage,
and the gate-off voltage turning off the n-channel field effect
transistor is a logic low level voltage.

[0084] The switching transistor TR11, the driving transis-
tor TR12, the compensation transistor TR13, and the link
transistor TR14 may be made of one of an amorphous silicon
thin film transistor (a-Si TFT), a low temperature polysilicon
(LTPS) thin film transistor, and an oxide thin film transistor
(oxide TFT).

[0085] The oxide thin film transistor may be formed of an
oxide based on titanium (Ti), hafnium (Hf), zirconium (Zr),
aluminum (Al), tantalum (Ta), germanium (Ge), zinc (Zn),
gallium (Ga), tin (Sn), or indium (In), or as a composite oxide
thereof, one of zinc oxide (ZnO), indium-gallium-zinc oxide
(InGaZn04), indium-zinc oxide (Zn—In—0), zinc-tin oxide
(Zn—Sn—0) indium-gallium oxide (In—Ga—O), indium-
tin oxide (In—Sn—0), indium-zirconium oxide (In—Zr—
0), indium-zirconium-zinc oxide (In—7r—7n—0),
indium-zirconium-tin oxide (In—7r—Sn—0), indium-zir-
conium-gallium oxide (In—Zr—Ga—O), indium-aluminum
oxide (In—Al—0), indium-zinc-aluminum oxide (In—
Zn—Al—0), indium-tin-aluminum oxide (In—Sn—Al—
0), indium-aluminum-gallium oxide (In—Al—Ga—0),
indium-tantalum oxide (In—Ta—O0), indium-tantalum-zinc
oxide (In—Ta—Zn—0), indium-tantalum-tin oxide (In—
Ta—Sn—O0), indium-tantalum-gallium oxide (In—Ta—
Ga—0), indium-germanium oxide (In—Ge—0), indium-
germanium-zinc  oxide (In—Ge—Zn—0), indium-
germanium-tin ~ oxide  (In—Ge—Sn—0),  indium-
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germanium-gallium oxide (In—Ge—Ga—Q), titanium-
indium-zine oxide (Ti—In—7Zn—0), and hafnium-indium-
zinc oxide (Hf—In—Z7n—0), as an activation layer.

[0086] FIG. 41s a timing diagram of a driving method of a
display device according to an exemplary embodiment of the
disclosed technology.

[0087] Referring to F1G. 3 and FIG. 4, one frame period in
which one image is displayed to the display unit 700 includes
areset period (a) resetting the driving voltage of the organic
light emitting diode (OLED) of the pixel, a scan period (b) in
which the threshold voltage of the driving transistor of the
pixel is compensated and the data signal is programmed to at
least a portion of the pixels, and a light emitting period (c) in
which at least a portion of the pixels emit light corresponding
to the programmed data signal.

[0088] Hereafter, the first voltage V1 means a low level
voltage, the third voltage V3 means a high level voltage, and
the second voltage V2 means a middle level voltage that is
higher than the first voltage V1 and is lower than the third
voltage V3. For example, the first voltage V1 may be 0V, the
second voltage V2 may be 8V, and the third voltage V3 may
be 12V.

[0089] During a first period al included in the reset period
(a), a plurality of scan signals S[1]-S[n] and a link control
signal RC are applied as a low level voltage, and a plurality of
compensation control signals GC[1]-GC|n] are applied as a
high level voltage. At this time, the first power source voltage
ELVDD is applied as the first voltage V1, and the second
power source voltage ELVSS is applied as the third voltage
V3. The switching transistor TR11 and the link transistor
TR14 are turned on. As the switching transistor TR11 is
turned on, the first node N11 and the second node N12 are
connected. As the link transistor TR14 is turned on, the first
power source voltage ELVDD of the first voltage is transmit-
ted to the data line Dj. As the link transistor TR14 is turned on
in a light emitting period (c) of the previous frame, the data
line Dj is applied with the first power source voltage ELVDD
of the third voltage V3. That is, the voltage of the data line Dj
is at a state of having the third voltage V3. If the first power
source voltage ELVDD of'the first voltage V1 is transmitted to
the data line Dj in the first period al, the voltage of the data
line Dj is changed from the third voltage V3 to the first voltage
V1, and the voltage of the first node N11 and the second node
N12is decreased into the low level voltage due to the coupling
by a compensation capacitor C11.

[0090] During the second period a2 of the reset period (a),
a plurality of scan signals S[1]-S[n] and a plurality of com-
pensation control signals GC[1]-GCl[n] are applied as the low
level voltage, and the link control signal RC is applied as the
high level voltage. At this time, the first power source voltage
ELVDD and the second power source voltage ELVSS are
applied as the first voltage V1. The switching transistor TR11
and the compensation transistor TR13 are turned on. As the
switching transistor TR11 is turned on, the first node N11 and
the second node N12 are connected. As the compensation
transistor TR13 is turned on, the second node N12 and the
third node N13 are connected. The voltages ofthe first to third
nodes N1, N2, and N3 are reset as the low level voltage.
[0091] The data signal data[j] is not applied in the first
period al such that the link control signal RC is applied as the
low level voltage. The data signal data[j] is applied as the third
voltage V3 after the first period al. Although the data signal
data[j] is applied as the third voltage V3 after the first period
al such that the voltage of the first node N11 and the second
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node N12 is increased by the coupling due to the compensa-
tion capacitor C11, as the second power source voltage
BLVSS is decreased to the first voltage V1, the voltage of the
third node N13 is decreased to the low level voltage by the
coupling due to parasitic capacitance of the organic light
emitting diode (OLED), and as the first to third nodes N1, N2,
and N3 are connected in the second period a2, the voltage of
the first node N11 and the second node N12 is decreased to the
low level voltage.

[0092] During the third period a3 included in the reset
period (a), the plurality of scan signals S[1]-S[n] are applied
as the low level voltage, and the plurality of compensation
control signals GC[1]-GC[n] and the link control signal RC
are applied as the high level voltage. At this time, the second
power source voltage ELVDD is changed from the first volt-
age V1 into the third voltage V3. If the second power source
voltage ELVDD is changed into the third voltage V3, the
voltage of the third node N13 is increased by the parasitic
capacitance of the organic light emitting diode (OLED). At
this time, the compensation transistor TR13 is in the turn-off
state, and the voltage of the second node N12 is maintained as
the low level voltage such that the driving transistor TR12 is
turned on by the voltage difference between the gate-the
source. The current flows from the third node N13 to the first
power source voltage ELVDD through the turned on driving
transistor TR12, and the voltage of the third node N13 is
decreased. At this time, the first power source voltage
ELVDD is applied as the second voltage V2. As the first
power source voltage ELVDD is applied as the second volt-
age V2, the voltage of the third node N13 is decreased to the
voltage (V2+Vth) that is higher than the second voltage V2 by
a threshold voltage Vth of the driving transistor TR12.
[0093] As described above, the gate voltage of the driving
transistor TR12 is reset to the voltage through the low reset
period (a), and the anode voltage of the organic light emitting
diode (OLED) is reset as the voltage V2+Vth.

[0094] During the scan period (b), the plurality of scan
signals S[1]-S[n] are sequentially applied as the low level
voltage to turn on the switching transistor TR11. Also, the
plurality of compensation control signals GC[1]-GCl[n] are
sequentially applied as the low level voltage to turn on the
compensation transistor TR13. At this time, the first power
source voltage ELVDD is applied as the second voltage V2,
and the second power source voltage ELVSS is applied as the
third voltage V3. The data signal datalj] is applied to the data
line Dj while the switching transistor TR11 and the compen-
sation transistor TR13 are turned on. As the switching tran-
sistor TR11 is turned on, the first node N11 and the second
node N12 are connected. As the compensation transistor
TR13 is turned on, the first node N11 is transmitted with the
voltage V2+Vth. The data signal data[j] is applied to one
electrode of the compensation capacitor C11 and the other
electrode is applied with the voltage V2+Vth such that the
compensation capacitor C11 stores the voltage V2+Vth-data.
The “data” is the data voltage of the data signal data[j]. After
the voltage V2+Vth-data is stored to the compensation
capacitor C11, if the switching transistor TR11 is turned off,
the first node N11 enters the floating state, and although the
voltage of the data line Dj is changed later, the voltage
V2+Vth-data stored to the first capacitor C11 is maintained.
[0095] As described above, the voltage (V2+Vth-data)
reflecting the data voltage data and the threshold voltage
(Vth) of the driving transistor TR12 is stored to the compen-
sation capacitor C11 during the scan period (c).
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[0096] During the light emitting period (c), the plurality of
scan signals S[1]-S[n] are simultaneously applied as the low
level voltage, and the link control signal RC is applied as the
low level voltage. At this time, the plurality of compensation
control signals GC[1]-GC[n] are applied as the high level
voltage. Also, the data signal data[j] is not applied. When the
link control signal RC is applied as the low level voltage such
that the link transistor TR14 is turned on, the first power
source voltage ELVDD is in the state of the second voltage
V2. The second voltage V2 is transmitted to the data line Dj
through the turned on link transistor TR14. If the voltage of
the data line Dj becomes the second voltage V2, the voltage of
the first node N11 becomes the voltage (V2+Vth-data)+V2 by
the coupling of the compensation capacitor C11. The switch-
ing transistor TR11 is in the turned on state such that the
voltage of the second node N12 also becomes the voltage
(V2+Vth-data)+ V2. At this time, the voltage Vgs of the driv-
ing transistor TR12 becomes Vgs=(V2+Vth-data)+V2-
V2=V2+Vth-data. The voltage Vgs is a voltage difference
between the gate-the source of the driving transistor TR12.
Next, as the first power source voltage ELVDD is increased to
the third voltage V3 and the second power source voltage
ELVSS is decreased to the first voltage, the current flows to
the organic light emitting diode (OLED) through the driving
transistor TR12. Although the first power source voltage
ELVDD is increased to the third voltage V3, the gate and the
source of the driving transistor TR12 are connected by the
switching transistor TR11, the compensation capacitor C11,
and the link transistor TR14 such that the voltage Vgs of the
driving transistor TR12 is maintained as it is. The current
flowing to the organic light emitting diode (OLED) through
the driving transistor TR12 becomes I=k(Vgs—Vth)*=k(V2+
Vth-data-Vth)y*=k(V2-data)®. Here, k is a parameter deter-
mined according to a characteristic of the driving transistor
TR12. That is, the organic light emitting diode (OLED) emits
light with a luminance corresponding to the data voltage data
regardless of the threshold voltage Vth of the driving transis-
tor TR12.

[0097] As described above, the link transistor TR14 is
turned on during the light emitting period (¢) in which at least
a portion of the pixels emit light such that the data line Dj is
electrically connected to the first power source voltage
ELVDD. Accordingly, the current flowing from the first
power source voltage ELVDD flows through the data line Dj
that occupies a significant area in the display unit 700 such
that the voltage drop of the power source voltage by the wire
is remarkably reduced. Accordingly, in various embodiments,
the degradation in photo-characteristic uniformity of the
screen caused by a non-uniform distribution of the first power
source voltage ELVDD in the display unit 700 by the voltage
drop of the power source voltage is reduced.

[0098] Also, the gate voltage of the driving transistor TR12
is interlocked to the first power source voltage ELVDD of
each pixel such that the gate-source voltage Vs of the driving
transistor TR12 being changed by the voltage drop of the first
power source voltage ELVDD may be prevented.

[0099] Also, the described pixel only uses one capacitor
which occupies a large area in the pixel. Since the circuitry
space occupied by capacitors largely influence the size of the
aperture ratio, a higher aperture ratio of the display device 10
is obtained.

[0100] FIG. 51is a timing diagram of a driving method of a
display device according to another exemplary embodiment
of the disclosed technology.
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[0101] Referring to FIG. 3 and FIG. 5, during the first
period (al') included in the reset petiod (a), a plurality of scan
signals S[1]-S[n] are applied as the low level voltage, and the
link control signal RC and a plurality of compensation control
signals GC[1]-GC[n] are applied as the high level voltage. At
this time, the first power source voltage ELVDD and the
second power source voltage ELVSS are applied as the third
voltage V3, and the data signal data[j] is applied as the first
voltage V1. As the switching transistor TR11 is turned on, the
first node N11 and the second node N12 are connected. The
first power source voltage ELVDD of the third voltage V3 is
applied in the light emitting period (c) of the previous frame
such that the voltage of the data line Dj is in the state of the
third voltage V3. If the data voltage data[j] is applied as the
first voltage V1, the voltage of the data line Dj is changed
from the third voltage V3 to the first voltage V1, and the
voltage of the first node N11 and the second node N12 is
decreased to the low level voltage by the coupling due to the
compensation capacitor C11.

[0102] Afterthefirst period (al'), the link control signal RC
is applied as the high level voltage, and the data signal data[j]
is applied as the third voltage V3. If the data signal data[j] is
applied as the third voltage V3 after the first period (al'), the
voltage of the first node N11 and the second node N12 is
increased by the coupling due to the compensation capacitor
C11. At this time, the second power source voltage ELVSS is
decreased to the first voltage V1, and the voltage of the third
node N13 is decreased to the low level voltage by the coupling
due to the parasitic capacitance of the organic light emitting
diode (OLED).

[0103] During the second period (a2') included in the reset
period (a), a plurality of scan signals S[1]-S[n] and a plurality
of compensation control signals GC[1]-GC[n] are applied as
the low level voltage, and the link control signal RC is applied
as the high level voltage. At this time, the first power source
voltage ELVDD and the second power source voltage ELVSS
are applied as the first voltage V1. As the switching transistor
TR11 and the compensation transistor TR13 are turned on,
the first node N11, the second node N12, and the third node
N13 are connected. Although the first node N11 and the
second node N12 are increased after the first period (al"), the
third node N13 is in the state of being decreased to the low
level voltage, and as the first to third nodes N1, N2, and N3 are
connected to each other in the second period a2, the voltage of
the first node N11 and the second node N12 is again decreased
to the low level voltage.

[0104] The operation of the third period (a3") included in
the reset period (a), the scan period (b), and the light emitting
period (c) is the same as that described in FIG. 4 such that the
detailed description is omitted.

[0105] FIG. 6 is a circuit diagram of a pixel according to
another exemplary embodiment of the disclosed technology.
[0106] Referring to FIG. 6, the pixel 30 of FIG. 6 can be
formed in the pixel matrix along with the pixel 20 of FIG. 3 to
obtain a desired aperture ratio.

[0107] Thepixel 30 includes a switching transistor TR21, a
driving transistor TR22, a compensation transistor TR23, a
compensation capacitor C21, and an organic light emitting
diode (OLED).

[0108] Importantly, compared with the pixel 20 of FIG. 3,
the pixel 30 of FIG. 6 does not include the link transistor
TR14. That is, the pixel 20 includes four transistors TR11,
TR12, TR13, and TR14 and one capacitor C11, however the
pixel 30 includes three transistors TR21, TR22, and TR23 and
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one capacitor C21. The pixel 30 includes one less transistor
than the pixel 20 such that the pixel 30 is advantageous to
increase the overall aperture ratio of the pixel matrix.

[0109] In the pixel 20 of FIG. 3, the power source lines
PD1-PDm of the first power source voltage ELVDD and the
data lines D1-Dm are electrically connected thereby reducing
the voltage drop of the first power source voltage ELVDD.
The voltage difference of the first power source voltage
ELVDD by the voltage drop is not rapidly generated every
pixel and is continuously generated through the entire display
unit 700, and accordingly, although the link transistor TR14 is
not included in all pixels, but is included in some pixels, the
function of reducing the voltage drop of the first power source
voltage ELVDD may be sufficient.

[0110] Accordingly, the pixel 20 of FIG. 3 and the pixel 30
of FIG. 6 are formed in a proportional mix in the display unit
700 such that a desired aperture ratio may be obtained by
reducing the number of transistors along with the function of
reducing the voltage drop of the first power source voltage
ELVDD.

[0111] Next, exemplary embodiments where the pixel 20 of
FIG. 3 and the pixel 30 of FIG. 6 are formed in the display umit
700 will be described with reference to FIGS. 7 to 12. For
better understanding and ease of description, the pixel 20 is
referred to as the first pixel PA and the pixel 30 is referred to
as the second pixel PB.

[0112] FIG. 7 is a block diagram of a pixel arrangement of
a display unit according to an exemplary embodiment of the
disclosed technology. FIG. 8 is a block diagram of a pixel
arrangement of a display unit according to another exemplary
embodiment of the disclosed technology. FIG. 9 is a block
diagram of a pixel arrangement of a display unit according to
another exemplary embodiment of the disclosed technology.
FIG. 10 is a block diagram of a pixel arrangement of a display
unit according to another exemplary embodiment of the dis-
closed technology. FIG. 11 is a block diagram of a pixel
arrangement of a display unit according to another exemplary
embodiment of the disclosed technology. FIG. 12 is a block
diagram of a pixel arrangement of a display unit according to
another exemplary embodiment of the disclosed technology.

[0113] Referring to FIG. 7, all pixels included in the display
unit 700-1 consist of the first pixel PA. Each pixel includes
four transistors and one capacitor.

[0114] Referring to FIG. 8, the first pixel PA and the second
pixel PB are alternately formed row by row in the display unit
700-2. Of course, the first pixel PA and the second pixel PB
may be alternately formed column by column in the display
unit 700-2. By considering the entire display unit 700-2, each
pixel may be considered in a theoretical sense to include 3.5
transistors and one capacitor on average.

[0115] Referring to FIG. 9, the first pixel PA of one row and
the second pixel PB of two rows are alternately formed in the
display unit 700-3. Also, the first pixel PA of one column and
the second pixel PB of two columns are alternately formed in
the display unit 700-3. By considering the entire display unit
700-3, each pixel may be considered in a theoretical sense to
include 3.3 transistors and one capacitor on average.

[0116] Referring to FIG. 10, the first pixel PA of one row
and the second pixel PB of three rows are alternately formed
in the display unit 700-4. Also, the first pixel PA of one
column and the second pixel PB of three columns are alter-
nately formed in the display unit 700-4. By considering the
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entire display unit 700-4, each pixel may be considered in a
theoretical sense to include 3.25 transistors and one capacitor
on average.

[0117] Referring to FIG. 11, the first pixel PA and the
second pixel PB are alternately formed in the row direction or
the column direction in the display unit 700-5. By considering
the entire display unit 700-5, each pixel may be considered in
atheoretical sense to include 3.5 transistors and one capacitor
on average.

[0118] Referring to FIG. 12, one first pixel PA and two
second pixels PB are alternately formed in the row direction
in the display unit 700-6. Also, one first pixel PA and two
second pixels PB are alternately formed in the column direc-
tion in the display unit 700-6. By considering the entire dis-
play unit 700-6, each pixel may be considered in a theoretical
sense to include 3.33 transistors and one capacitor on average.
[0119] By considering the entire display unit, as the aver-
age number of transistors is decreased per pixel, a desired
aperture ratio may be further obtained. Also, as the number of
first pixels PA is increased in the display unit, the function of
reducing the voltage drop of the first power source voltage
ELVDD becomes more effective.

[0120] By considering the function of reducing the voltage
drop of the first power source voltage ELVDD and the aper-
ture ratio, aratio and the arrangement method ofthe first pixel
PA and the second pixel PB may be variously determined.
Also, the ratio and the arrangement method of the first pixels
PA and the second pixels PB may be variously determined
according to an area (size) of the display unit or constraints
associated with the production process.

[0121] FIG. 13 is a circuit diagram of a pixel according to
another exemplary embodiment of the disclosed technology.
[0122] Referring to FIG. 13, the pixel 40 includes a switch-
ing transistor TR31, a driving transistor TR32, a compensa-
tion transistor TR33, a link transistor TR34, a compensation
capacitor C31, and an organic light emitting diode (OLED).
[0123] The switching transistor TR31 includes the gate
electrode connected to the scan line SLi, one electrode con-
nected to the first node N31, and the other electrode con-
nected to the second node N32.

[0124] The driving transistor TR32 includes the gate elec-
trode connected to the second node N32, one electrode con-
nected to the first power source voltage ELVDD, and the other
electrode connected to the third node N33.

[0125] The compensation transistor TR33 includes the gate
electrode connected to the compensation control line GCLI,
one electrode connected to the first node N31, and the other
electrode connected to the third node N33. The compensation
transistor TR33 is turned on by the compensation control
signal GC of the gate-on voltage to connect the first node N31
and the third node N33.

[0126] The link transistor TR34 includes the gate electrode
connected to the link control line RLi, one electrode con-
nected to the data line Dj, and the other electrode connected to
the first power source voltage ELVDD.

[0127] The compensation capacitor C31 includes one elec-
trode connected to the data line Dj and the other electrode
connected to the first node N31.

[0128] The organic light emitting diode (OLED) includes
the anode connected to the third node N33 and the cathode
connected to the second power source voltage ELVSS. The
organic light emitting diode OLED can emit light having one
among primary colors. Examples of the primary colors may
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include three primary colors of red, green, and blue, and a
desired color is displayed by a spatial or temporal sum of
these three primary colors.

[0129] Compared with the pixel 20 of FIG. 3, in the pixel 40
of FIG. 13, the compensation transistor TR33 connects the
first node N31 and the third node N33. Although the compen-
sation transistor TR33 connects the first node N31 and the
third node N33, the display device including the pixel 40 of
FIG. 13 is operated according to the same driving timing
diagram of FIG. 4 or FIG. 5 already described above.

[0130] FIG. 14 is a circuit diagram of a pixel according to
another exemplary embodiment of the disclosed technology.
[0131] Referring to FIG. 14, the pixel 50 includes a switch-
ing transistor TR41, a driving transistor TR42, a compensa-
tion transistor TR43, a compensation capacitor C41, and an
organic light emitting diode (OLED).

[0132] Compared with the pixel 40 of FIG. 13, the pixel 50
of FIG. 14 does not include the link transistor TR34. That is,
the pixel 40 of FIG. 13 includes four transistors TR31, TR32,
TR33. and TR34 and one capacitor C31, however the pixel 50
of FIG. 14 includes three transistors TR41, TR42, and TR43
and one capacitor C41.

[0133] Compared with the pixel 30 of FIG. 6, in the pixel 50
of FIG. 14, the compensation transistor TR43 connects the
first node N41 and the third node N43.

[0134] As described in FIGS. 7 to 12, the pixel 40 of FIG.
13 may be formed in the display unit as the first pixel PA, and
the pixel 50 of FIG. 14 may be formed in the display unit as
the second pixel PB. Also, the pixel 20 FIG. 3 may be formed
in the display unit as the first pixel PA, and the pixel 50 of FIG.
14 may be formed in the display unit as the second pixel PB.
Also, the pixel 40 F1G. 13 may be formed in the display unit
as the first pixel PA, and the pixel 30 of FIG. 6 may be formed
in the display unit as the second pixel PB. Of course, the pixel
20 of FIG. 3, the pixel 30 of FIG. 6, the pixel 40 of FIG. 13,
and the pixel 50 of F1G. 14 may be formed to be mixed in the
display unit.

[0135] The drawings referred to hereinabove and the
detailed description of the disclosed invention are presented
for illustrative purposes only, and are not intended to define
meanings or limit the scope of the present invention as set
forth in the following claims. Those skilled in the art will
understand that various modifications and equivalent
embodiments of the present invention are possible. Conse-
quently, the true technical protective scope of the present
invention must be determined based on the technical spirit of
the appended claims.

What is claimed is:

1. A display device comprising a display unit including a
plurality of pixels, wherein at least one first pixel among the
plurality of pixels comprises:

afirst compensation capacitor including one electrode con-
nected to a data line and the other electrode connected to
a first node;

a first switching transistor including a gate electrode con-
figured to have a scan signal applied, one electrode con-
nected to the first node, and the other electrode con-
nected to a second node;

a first driving transistor including a gate electrode con-
nected to the second node, one electrode connected to a
first power source voltage, and the other electrode con-
nected to a first organic light emitting diode (OLED);
and
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a first link transistor including a gate electrode configured
to have a link control signal applied, one electrode con-
nected to the data line, and the other electrode connected
to the first power source voltage.

2. The display device of claim 1, wherein the first pixel
further comprises a first compensation transistor including a
gate electrode applied with the compensation control signal,
one electrode connected to the second node, and the other
electrode connected to the other electrode of the driving tran-
sistor.

3. The display device of claim 1, wherein the first pixel
further comprises a first compensation transistor including a
gate electrode applied with the compensation control signal,
one electrode connected to the first node, and the other elec-
trode connected to the other electrode of the driving transis-
tor.

4. The display device of claim 1, wherein at least one
second pixel among the plurality of pixels comprises:

a second compensation capacitor including one electrode
connected to the data line and the other electrode con-
nected to a fourth node;

a second switching transistor including a gate electrode
configured to have the scan signal applied, one electrode
connected to the fourth node, and the other electrode
connected to a fifth node; and

a second driving transistor including the gate electrode
connected to the fifth node, one electrode connected to
the first power source voltage, and the other electrode
connected to a second organic light emitting diode
(OLED).

5. The display device of claim 4, wherein the second pixel

further comprises:

a second compensation transistor including a gate elec-
trode configured to have a compensation control signal
applied, one electrode connected to the fifth node, and
the other electrode connected to the other electrode of
the second driving transistor.

6. The display device of claim 4, wherein the second pixel
further comprises a second compensation transistor including
a gate electrode applied with a compensation control signal,
one electrode connected to the fourth node, and the other
electrode connected to the other electrode of the second driv-
ing transistor.

7. The display device of claim 4, wherein the first pixel and
the second pixel are alternately formed row by row in the
display unit.

8. The display device of claim 4, wherein the first pixel of
one row and the second pixel of a plurality of rows are alter-
nately formed in the display unit.

9. The display device of claim 4, wherein the first pixel and
the second pixel are alternately formed in the display unit in
the row direction.

10. The display device of claim 4, wherein the first pixel
and the second pixel are alternately formed in the display umt
in the column direction.

11. A method of driving a display device including a plu-
rality of pixels respectively including a compensation capaci-
tor connected between a data line and a first node, a switching
transistor connecting the first node and a second node accord-
ing to a scan signal, a driving transistor controlling a driving
current flowing from a first power source voltage to a third
node connected to an organic light emitting diode (OLED)
according to a voltage of the second node, a link transistor
transmitting the first power source voltage to the data line
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according to a link control signal, and a compensation tran-
sistor connecting the second node and the third node accord-
ing to a compensation control signal, the method comprising:

a reset period in which the voltage of the second node is
reset as a low level voltage and a voltage of the third node
is reset as a voltage corresponding to a sum of a second
voltage and a threshold voltage of the driving transistor;

a scan period in which a voltage reflecting a data voltage
and a threshold voltage of the driving transistor is stored
to the compensation capacitor; and

alight emitting period in which a plurality of pixels simul-
taneously emit light.

12. The method of claim 11, wherein the reset period

comprises:

aperiod in which the link control signal and the scan signal
are applied as the gate-on voltage, and the first power
source voltage is applied as the first voltage; and

a period in which the voltage of the second node is
decreased to the low level voltage by coupling due to the
compensation capacitor.

13. The method of claim 12, wherein the reset period

comptrises:

a period in which the second power source voltage con-
nected to a cathode of the organic light emitting diode
(OLED) is applied as the low level voltage;

a period in which the compensation control signal is
applied as the gate-on voltage; and

aperiod in which the voltage of the third node is reset as the
low level voltage.

14. The method of claim 13, wherein the reset period

comprises:

a period in which the compensation control signal is
applied as the gate-off voltage;

a period in which the second power source voltage is
applied as the third voltage;

a period in which the first power source voltage is applied
as the first voltage; and

aperiod in which a current flows from the third node to the
first power source voltage such that the voltage of the
third node is reset as a voltage corresponding to a sum of
the second voltage and the threshold voltage of the driv-
ing transistor.

15. The method of claim 11, wherein the scan period com-

prises:

a period in which a scan signal of a gate-on voltage is
sequentially applied to a plurality of scan lines con-
nected to a plurality of pixels;

a period in which a compensation control signal of the
gate-on voltage is sequentially applied to a plurality of
compensation control lines connected to a plurality of
pixels; and

a period in which a data signal is applied to the data line
corresponding to the scan signal of the gate-on voltage.

16. The method of claim 15, wherein the light emitting

period comprises:

a period in which a scan signal of the gate-on voltage is
simultaneously applied to a plurality of scan lines;

a period in which the link control signal is applied as the
gate-on voltage;

aperiod in which the first power source voltage is applied
as the third voltage and the second power source voltage
1s applied as the first voltage; and

a period in which the current flows to the organic light
emitting diode (OLED) through the driving transistor.
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17. A pixel, comprising:

a first compensation capacitor including one electrode con-
nected to a dataline and the other electrode connected to
a first node;

a first switching transistor including a gate electrode con-
figured to have a scan signal applied, one electrode con-
nected to the first node, and the other electrode con-
nected to a second node;

a first driving transistor including the gate electrode con-
nected to the second node, one electrode connected to a
first power source voltage, and the other electrode con-
nected to a third node connected to a first organic light
emitting diode (OLED); and

a first link transistor configured to have a gate electrode
applied with a link control signal, one electrode con-
nected to the data line, and the other electrode connected
to the first power source voltage.

18. The pixel of claim 17, further comprising:

a second compensation capacitor including one electrode
connected to the data line and the other electrode con-
nected to a fourth node;

a second switching transistor including a gate electrode
configured to have the scan signal applied, one electrode
connected to the fourth node, and the other electrode
connected to a fifth node; and

a second driving transistor including the gate electrode
connected to the fifth node, one electrode connected to
the first power source voltage, and the other electrode
connected to a sixth node connected to a second organic
light emitting diode (OLED).

19. The pixel of claim 18, further comprising a first com-
pensation transistor including a gate electrode configured to
have the compensation control signal applied, one electrode
connected to the second node, and the other electrode con-
nected to the third node.

20. The pixel of claim 19, further comprising a second
compensation transistor including a gate electrode configured
to have the compensation control signal applied, one elec-
trode connected to the fifth node, and the other electrode
connected to the sixth node.

21. The pixel of claim 19, further comprising a second
compensation transistor including a gate electrode configured
to have the compensation control signal applied, one elec-
trode connected to the fourth node, and the other electrode
connected to the sixth node.

22. The pixel of claim 18, further comprising a first com-
pensation transistor including a gate electrode configured to
have the compensation control signal applied, one electrode
connected to the first node, and the other electrode connected
to the third node.

23. The pixel of claim 22, further comprising a second
compensation transistor including a gate electrode configured
to have the compensation control signal applied, one elec-
trode connected to the fifth node, and the other electrode
connected to the sixth node.

24. The pixel of claim 22, further comprising a second
compensation transistor including a gate electrode configured
to have the compensation control signal applied, one elec-
trode connected to the fourth node, and the other electrode
connected to the sixth node.

25. The pixel of claim 18, wherein at least one of the first
switching transistor, the first driving transistor, the first link
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transistor, the second switching transistor, the second driving
transistor, and the second link transistor is an oxide thin film
transistor.
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