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A pixel for a display device a first pixel area, a second pixel
area, and a switching transistor coupled between a data line
and the first and second pixel areas. The first pixel area
includes a first threshold compensation point and the second
pixel area includes a second threshold compensation point.
The first threshold compensation point has a turn-on period
different from a turn-on period of the second threshold com-
pensation point, and at least one of the first pixel area or the

(KR) e 10-2013-0060519 second pixel area includes an organic light emitting diode.
ELVDD /ZO
o T Cth_A
-1 N2
| F——d[ Mz
Data[t
[t oCn Mga
' Gean
GCALn] Mea |p-—sGEA[N]
Dm— OLEDa
N
1
ELVSS \
70_
ELVDD
Cth_B
Ms D N4
LT | [ Mdo
Sn :Iﬁ
i cen [ 119
15 Gegn
OLEDb
N
.
ELVSS \
70 B



US 2014/0354621 A1

mm
ugng (T
W | o -
1435 Xd — Xd— | Xd
- o H =i
= I . _ :
M LER)] : . . ] ) us (¢
= P .. : :
: 409 | ’
m 1AL - | 4oAP =9 i te | 2 | seaLp
- 3106 3186 Xd | Xd = | Xd " | uess
= puodas| ¢d3d9 | 1sii4 7T yu| T
P - ! _
4.9 [AER] 1929 ¢S
g o o i 5
=
X& L o o x& — X& —
._”mmw 1 111 ] m
H S |
g V9 TS
5 7 I ~ " cee _
M 0s v 0T a 44 14 ¢INOD ol
- 0€—~— J3ALIP BleQ 7 e JUAS
. o TINGD VIV | ja0u09 U%D
S -~ TYLYQ
2 FINOD om
E ['DId
2
=
=™



Patent Application Publication = Dec. 4,2014 Sheet 2 of 6 US 2014/0354621 A1

FIG.2
ELVDD /ZO
CStJ: Cth A
N2
F—1—4q[_Mda
Dataft]
GCAn
GEAn
GCATn] ]%GEA[n]
Dm— OLEDa
B
1
ELVSS \
70 A
FLVDD
e Cth B g |

L | 1 4[_Mdb
Sn
q GCBn
Sin] N
GCB[n




US 2014/0354621 A1

Dec. 4,2014 Sheet 3 of 6

FIG.3

Patent Application Publication

L | r— L | pem—
= h = =3
< [am) < [aa]
(5] (] LLJ LLi
D (€] (& (&)



Patent Application Publication = Dec. 4,2014 Sheet 4 of 6 US 2014/0354621 A1

FIG.4

Id

pixel 1 \:Ypixeiz
HE-0

e
s
[y

Vth_p1A ( Vth_p2A
Vth piB  Vth_p2B



Dec. 4,2014 Sheet 5 of 6 US 2014/0354621 A1

Patent Application Publication

FIG.5

Luminance

SE2




Patent Application Publication = Dec. 4,2014 Sheet 6 of 6 US 2014/0354621 A1

FIG.6
ELVDD /70
ot Cth A
AN
|F—1—4[_Mda
Data[t] iGCAn Mga
' N3 Gean
| GCAIn] Mea;' GEA[N] |
~ Dm
777777777777777 -
70 A
ELVDD
Cth BN4
ﬁ § 4 M
NL |
Sn?
1 GCBn
S[n] i N5 Gepy
Meb }>—5—c
. GCB[n GEB[n]



US 2014/0354621 Al

PIXEL AND DISPLAY DEVICE USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2013-0060519,
filed on May 28, 2013, in the Korean Intellectual Property
Office, and entitled, “Pixel and Display Device Using the
Same,” is incorporated by reference herein in its entirety.

BACKGROUND
[0002] 1.Field
[0003] Embodiments relate to a pixel and a display device
using the same.
[0004] 2. Description of the Related Art
[0005] Flat panel displays come in many types and variet-

ies. Examples include liquid crystal displays (LCDs), field
emission display (FEDs), plasma display panel (PDPs), and
organic light emitting display (OLEDs).

[0006] An OLED displays an image using an organic light
emitting diode that generates light based on a recombination
of electrons and holes in an active layer. OLEDs have rapid
response speed and are able to be driven with low power
consumption.

SUMMARY

[0007] In accordance with one embodiment, a pixel
includes a switching transistor turned on by a scan signal and
transmitting a data voltage according to an applied image data
signal through a data line, a storage capacitor storing the data
voltage, and first and second pixel areas commonly connected
to the switching transistor to emit light with a driving current
according to the data voltage. Fach of the first and second
pixel areas may include an organic light emitting diode to
emit light, a first transistor to generate and transmit a driving
current according to the data voltage through a path that
reaches a second power source from a first power source via
the organic light emitting diode, a second transistor to diode-
connect a gate electrode and a drain electrode of the first
transistor, and a compensation capacitor connected between
the gate electrode of the first transistor and the switching
transistor, the compensation capacitor to maintain a voltage
corresponding to a threshold voltage of the first transistor for
a predetermined period.

[0008] A turn-on period of the second transistor of the first
pixel area may be different from a turn-on period of the
second transistor of the second pixel area.

[0009] Each of'the first pixel area and the second pixel area
may further include a third transistor provided in the path that
reaches the corresponding organic light emitting diode from
the first power source, the third transistor to control light
emission of the corresponding organic light emitting diode by
controlling flow of the driving current that depends on the
data voltage.

[0010] The first pixel area may control a light emission
operation by controlling a power voltage supply of the first
power source and the second power source supplied to the
first pixel area, and the second pixel area may control a light
emission operation by controlling the power voltage supply
of the first power source and the second power source sup-
plied to the second pixel area.

[0011] When a gray scale value of the image data signal is
included in a predetermined low gray area, an image may be
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displayed by driving one of the first pixel area or the second
pixel area having a longer turn-on petiod of the second tran-
sistor.

[0012] In accordance with another embodiment, a display
device includes a display unit including a plurality of pixels to
display an image according to an image data signal, a scan
driver to generate corresponding scan signals and sequen-
tially transmit the scan signals through a plurality of scan
lines respectively connected to the plurality of pixels, a data
driver to transmit a data voltage according to the correspond-
ing image data signal through a plurality of data lines respec-
tively connected to the plurality of pixels, a first gate driver to
generate a first threshold voltage control signal and a second
threshold voltage control signal corresponding to each of the
plurality of pixels, and to transmit the first and second thresh-
old voltage control signals to the plurality of pixels respec-
tively through a first plurality of gate lines and a plurality of
second gate lines respectively connected to the pixels, a con-
troller to transmit the image data signal to the data driver and
to generate and transmit a plurality of driving control signals
for controlling operation of the scan driver, the data driver,
and the first gate driver. Each of the plurality of pixels may
include a first pixel area to receive the first threshold voltage
control signal from the first gate line, and a second pixel area
to receive the second threshold voltage control signal from
the second gate line, at least one of the first or second pixel
areas to emit light with a driving current according to the data
voltage.

[0013] The display device may further include a second
gate driver to generate and transmit first light emission con-
trol signals through a plurality of third gate lines and second
light emission control signals through a plurality of fourth
gate lines, respectively, connected to the plurality of pixels.
[0014] The first pixel area may be to receive the first light
emission control signal from the third gate line, and the sec-
ond pixel area may be to receive the second light emission
control signal from the fourth gate line. Light emission of the
first pixel area and the second pixel area may be controlled
corresponding to the first light emission control signal and the
second light emission control signal.

[0015] Each of the plurality of pixels may include a switch-
ing transistor to receive the corresponding scan signal and
transmitting a data voltage that depends on the corresponding
image data signal, and a storage capacitor to store the data
voltage for a predetermined period. The first and second pixel
areas may be commonly connected to the switching transis-
tor. Each of the first and second pixel areas may include an
organic light emitting diode to emit light, a driving transistor
to generate a driving current according to the data voltage and
to transmit the driving current to the organic light emitting
diode, a compensation transistor to diode-connect a gate elec-
trode and a drain electrode of the driving transistor to com-
pensate a threshold voltage of the driving transistor, and a
compensation capacitor to maintain a voltage corresponding
to the threshold voltage of the driving transistor for a prede-
termined period.

[0016] Each of'the first pixel area and the second pixel area
may further include a light emission control transistor to
control light emission by controlling flow of the driving cur-
rent transmitted to the organic light emitting diode from the
driving transistor.

[0017] A turn-on period of the compensation transistor of
the first pixel area may be different from a turn-on period of
the compensation transistor of the second pixel area.



US 2014/0354621 Al

[0018] When a gray scale value of the image data signal is
included in a predetermined low gray area, the first or second
pixel area having a longer turn-on period of the compensation
transistor may be driven to display an image.

[0019] The first threshold voltage control signal and the
second threshold voltage control signal may be transmitted as
a gate-on voltage level at substantially a same time, and a
period during which the first threshold voltage control signal
is transmitted as the gate-on voltage level is different from a
period during which the second threshold voltage control
signal may be transmitted as the gate-on voltage level.
[0020] The controller may control light emission of each of
the first pixel area and the second pixel area by controlling a
driving power source voltage supplied to the first pixel area
and a driving power source voltage supplied to the second
pixel area.

[0021] Inaccordance with another embodiment, a pixel for
a display device includes a first pixel area to control light
emission, a second pixel area to control light emission, and a
switching transistor coupled between a data line and the first
and second pixel areas. The first pixel area may include a first
threshold compensation point and the second pixel area may
include a second threshold compensation point different from
the first threshold compensation point. The first threshold
compensation point may have a turn-on period different from
a turn-on period of the second threshold compensation point,
and at least one of the first pixel area or the second pixel area
may include an organic light emitting diode.

[0022] The first pixel area may control emission of light
during a time when the second pixel area is deactivated.
[0023] The first pixel area may be to emit light based on a
first threshold voltage control signal, and the second pixel
area may be to emit light based on a second threshold voltage
control signal.

[0024] The first pixel area may include a first organic light
emitting diode, and the second pixel area may include a
second organic light emitting diode.

[0025] Thefirst organic light emitting diode may be to emit
light based on a first light emission control signal, and the
second organic light emitting diode may be to emitlight based
on a second light emission control signal. The first organic
light emitting diode may emit light during a first state in
which the second organic light emitting diode does not emit
light, and the first and second organic light emitting diodes
may emit light during a second state, the first state corre-
sponding to a first range of gray scale values and the second
state corresponding to a second range of gray scale values.
[0026] The first pixel area and the second pixel area may
commonly use one organic light emitting diode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Features will becomeapparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0028] FIG. 1 illustrates an embodiment of a display
device;

[0029] FIG. 2 illustrates an embodiment of a pixel,

[0030] FIG.3illustrates an example of a timing diagram for

driving the pixel of FIG. 2;

[0031] FIG. 4 is a graph illustrating an embodiment of a
threshold voltage compensation principle;

[0032] FIG.5isagraphillustrating an example of an opera-
tion section of a driving transistor for each gray scale value of
a pixel of the display device; and

[0033] FIG. 6 illustrates another embodiment of a pixel.
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DETAILED DESCRIPTION

[0034] Example embodiments are described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.

[0035] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. Further, it will be understood that when a layer is
referred to as being “under” another layer, it can be directly
under, and one or more intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it can be the
only layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.

[0036] 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
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.

[0037] FIG. 1illustrates an embodiment of a display device
which includes a display unit 10 including a plurality of pixels
70, a scan driver 20, a data driver 30, a first gate driver 40, a
second gate driver 50, and a controller 60.

[0038] Each of the plurality of pixels 70 is connected with
scan lines S1 to Sn connected to the scan driver 20, data lines
D1 to Dm connected with the data driver 30, first gate lines
GCA1, GCBI1 to GCAn, and GCBn connected with the first
gate driver 40, and second gate lines GEA1, GEB1 to GEAn,
and GCEn connected with the second gate driver 50.

[0039] The scan lines S1 to Sn extend in a row direction in
each pixel of the display unit, and transmit a scan signal to the
corresponding pixel among the plurality of pixels.

[0040] The data lines D1 to Dm extend in a column direc-
tion in each pixel of the display unit, and transmit a data
voltage according to an image data signal DATA2 to the
corresponding pixel among the plurality of pixels.

[0041] The first gate line GCA1, GCB1 to GCAn, and GCB
extend in the row direction in each pixel of the display unit.
Bach pixel is connected with a respective pair of first gate
lines. Each pair of first gate lines connected to each pixel are
respectively referred to as a first threshold voltage control line
and a second threshold voltage control line. Thus, as shown in
FIG. 1, each pixel included in the first pixel line is connected
with the first of the first threshold voltage control lines GCA1
and the first of the second threshold voltage control lines
GCBL.

[0042] The plurality of first threshold voltage control lines
GCALl to GCAn, which are respectively connected to the
plurality of pixels of the display unit, transmit first threshold
voltage control signals to the respective pixels. The plurality
of second threshold voltage control lines GCB1 to GCBn,
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which are connected to the plurality of pixels of the display
unit transmit second threshold voltage control signals, to the
respective pixels.

[0043] The second gate lines GEA1, GEB1 to GEAn, and
GCEn extend in the row direction of the respective pixels of
the display unit. Each pixel is connected with a respective pair
of second gate lines. Each pair of second gate lines connected
to each pixel will be referred to as a first light emission control
line and a second light emission control line. Thus, as shown
in FIG. 1, each pixel included in the first pixel line is con-
nected with the first of the first light emission control lines
GEAT1 and the first of the second light emission control lines
GEBL1.

[0044] The plurality of first light emission control lines
GEA1 to GEAn connected to the plurality of pixels of the
display unit transmit the first light emission control signal to
each pixel. The plurality of second light emission control
lines GEB1 to GEBn connected to the plurality of pixels of
the display unit transmit the second light emission control
signal to each pixel.

[0045] The scan driver 20 generates and transmits a scan
signal to each pixel through the scan lines S1 to Sn.

[0046] The data driver 30 receives an image data signal
DATAZ2 corresponding to an external video signal DATA1 and
provides the image data signal DATA?2 to each pixel through
the data lines D1 to Dm.

[0047] The first gate driver 40 generates a plurality of first
threshold voltage control signals and a plurality of second
threshold voltage control signals, and transmits the first and
second threshold voltage control signals to the plurality of
pixels, respectively through the plurality of first gate lines.

[0048] The second gate driver 50 generates a plurality of
first light emission control signals and a plurality of second
light emission control signals, and transmits the first and
second light emission control signals to the plurality of pixels,
respectively, through the plurality of second gate lines.

[0049] Thecontroller 60 receives the externally transmitted
image signal DATA1 and an input control signal controlling
displaying of the image signal DATA1. The image data
DATAL1 contains luminance data of each pixel of the display
unit 100. Luminance may be classified into a predetermined
number of gray scale values, for example, 1024 (=2'°), 256
(=2%), or 64 (=2°) gray scale values. The controller 60
receives the external image signal DATA1 and generates the
image data signal DATA2 by performing a signal processing
process according to a compensation algorithm, such as lumi-
nance, a color, and the like, so as to be applicable to the
display device. The image data signal DATAZ2 is transmitted
to the data driver 30.

[0050] Referring to FIG. 1, the input control signal trans-
mitted to the controller 60 includes, for example, a vertical
synchronization signal Vsyne, a horizontal synchronization
signal Hsync, and a main clock MCLK. The input control
signal is irrelevant to the technical characteristic and may be
described with a known driving technique.

[0051] The controller 60 generates a plurality of driving
control signals that control operation of each driver, and
transmits the driving control signal to each driver for realiza-
tion of an image in the display device. More specifically, the
plurality of driving control signals include a data driving
control signal CONT1, scan driving control signal CONT2, a
first gate driving control signal CONT3, and a second gate
driving control signal CONT4.
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[0052] The data driving control signal CONT1 is transmit-
ted to the data driver 30 for the data driver 30 to generate and
transmit a data voltage according to the image data signal
DATA2 for every plurality of frames.

[0053] The scan driving control signal CONT2 is transmit-
ted to scan driver 20. The scan driver 20 responds by gener-
ating a plurality of scan signals and transmits a corresponding
scan signal to each pixel through a respective scan line con-
nected to the corresponding pixel, among the plurality of
pixels included in each pixel line of the display unit. The scan
driving control signal CONT2 may control the plurality of
scan signals, for example, to be sequentially transmitted with
a predetermined time gap through the scan lines connected to
the respective pixel line according to the horizontal synchro-
nization signal Hsync.

[0054] Thefirst gate driving control signal CONT3 is trans-
mitted to the first gate driver 40. The first gate driver 40
responds by transmitting the plurality of first threshold volt-
age control signals and the plurality of second threshold volt-
age control signals through the plurality of first gate control
lines.

[0055] The second gate driving control signal CONT4 is
transmitted to the second gate driver 50. The second gate
driver 50 responds by transmitting the plurality of first light
emission control signals and the plurality of second light
emission controls through the plurality of second gate control
lines.

[0056] FIG. 2 illustrates an embodiment of pixel 70 in the
display unit of FIG. 1. Referring to FIG. 2, the pixel 70 is
shown to be a pixel that corresponds to the m-th column in the
n-th pixel line, and is connected with the m-th data line Dm
and the n-th scan line Sn.

[0057] The pixel 70 includes a first pixel area 70_A and a
second pixel area 70_B. The first pixel area 70_A is con-
nected with the n-th first threshold voltage control line GCAn
and the n-th first light emission control line GEAn. The sec-
ond pixel area 70_B of the pixel 70 is connected with the n-th
second threshold voltage control line GCBn and the n-th
second light emission control line GEBn.

[0058] The pixel 70 further includes 7 PMOS transistors, 3
capacitors, and two organic light emitting diodes. The type of
the transistor forming the pixel is a PMOS transistor, but may
be another type of transistor (e.g., an NMOS transistor) in
other embodiments.

[0059] The pixel 70 a first pixel area 70_A and a second
pixel area 70_B share one switching transistor Ms and one
storage capacitor Cst. In one embodiment, the first pixel area
70_A and the second pixel area 70_B are respectively formed
of 3 transistors, one capacitor, and one organic light emitting
diode.

[0060] Inpixel 70, the switching transistor Ms may include
a gate electrode connected to the n-th scan line Sn, a source
electrode connected to the m-th data line Dm, and a drain
electrode connected to a node N1. The switching transistor
Ms turns on according to the corresponding scan signal trans-
mitted to the n-th scan line Sn (Thus, the n-th scan signal S[n])
and activates the pixel. Then, a data voltage according to the
corresponding image data signal Data]t] is applied to the pixel
70 through the m-th data line Dm in the corresponding frame.
The data voltage according to the image data signal Data[t] is
transmitted to the node N1 through the switching transistor
Ms.
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[0061] The node N1 is commonly connected with the first
pixel area 70_A, the second pixel area 70_B, and a first
electrode of the storage capacitor Cst.

[0062] A second electrode of the storage capacitor is con-
nected to a wire that supplies a first power source voltage
(ELVDD) having a predetermined high potential to each
pixel. Since the storage capacitor Cst stores a voltage that
corresponds to a voltage difference between voltages applied
to lateral electrodes thereof, the storage capacitor Cst may
maintain the voltage applied to the node N1 for a predeter-
mined time period.

[0063] The first pixel are 70_A connected to the node N1
includes a first driving transistor Mda, a first compensation
transistor Mga, a first light emission control transistor Mea, a
first compensation capacitor Cth_A, and a first organic light
emitting diode OLEDa.

[0064] The first driving transistor Mda includes a gate elec-
trode connected to anode N2, a source electrode connected to
a wire supplying the first power source voltage ELVDD hav-
ing the predetermined high potential, and a drain electrode
connected to a node N3. The first driving transistor Mda is
turned on and thus forms a current path toward the first
organic light emitting diode OLEDa, and transmits a driving
current of a data voltage according to the corresponding
image data signal to the corresponding pixel.

[0065] The first compensation transistor Mga includes a
gate electrode connected with the n-th first threshold voltage
control line GCAn, a first electrode connected to the node N2
to which the gate electrode of the first driving transistor Mda
is connected, and a second electrode connected to the node
N3 to which the drain electrode of the first driving transistor
Mda. The first compensation transistor Mga is turned on by
the n-th first threshold voltage control signal GCA[n] trans-
mitted through the n-th first threshold voltage control line
GCAn and compensates the threshold voltage of the first
driving transistor Mda by diode-connecting the gate electrode
and the drain electrode of the first driving transistor Mda.
[0066] The compensation capacitor Cth_A includes a first
electrode connected to the node N1 and a second electrode
connected to the node N2. The compensation capacitor
Cth_A stores and maintains a voltage according to a differ-
ence between voltages applied to the lateral electrodes
thereof. Thus, when the first compensation transistor Mga is
turned on and the first driving transistor Mda is diode-con-
nected, the compensation capacitor Cth_A compensates the
threshold voltage of the first driving transistor Mda by main-
taining the voltage of the node N3 transmitted to the node N2
for a predetermined time period.

[0067] The first light emission control transistor Mea
includes a gate electrode connected to the n-th first light
emission control line GEAn, a source electrode connected to
the node N3, and a drain electrode connected to the first
organic light emitting diode OLEDa. The first light emission
control transistor Mea is turned on by the n-th first light
emission control signal GEAn transmitted through the n-th
first light emission control line GEAn, and controls the first
organic light emitting diode OLEDa to emit light according to
the driving current by opening a driving current path provided
between the first driving transistor Mda and the first organic
light emitting diode OLEDa.

[0068] The first organic light emitting diode OLEDa
includes an anode connected to the drain electrode of the first
light emission control transistor Mea and a cathode connected
to a wire transmitting a power source voltage ELVSS having
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apredetermined low potential. The first organic light emitting
diode OLEDa emits light with luminance corresponding to
the driving current that depends on an image data signal
Data]t] corresponding to the corresponding pixel through the
current path connected with the first driving transistor Mda to
thereby display an image.

[0069] The second pixel area 70_B connected to the node
N1 includes a second driving transistor Mdb, a second com-
pensation transistor Mgb, a second light emission control
transistor Meb, a second compensation capacitor Cth_B, and
a second organic light emitting diode OLEDDb.

[0070] The second driving transistor Mdb includes a gate
electrode connected to a node N4, a source electrode con-
nected to the wire supplying the first power source voltage
ELVDD having the predetermined high potential, and a drain
electrode connected to a node N5. The second driving tran-
sistor Mdb is turned on and thus forms a current path toward
the second organic light emitting diode OLEDb, and trans-
mits a driving current of a data voltage according to the
corresponding image data signal to the pixel.

[0071] The second compensation transistor Mgb includes a
gate electrode connected to the n-th first threshold voltage
control line GCB, a first electrode connected to the node N4
to which the gate electrode of the second driving transistor
Mdb is connected, and a second electrode connected to the
node N5 to which the drain electrode of the second driving
transistor Mdb is connected. The second compensation tran-
sistor Mgb is turned on by the n-th second threshold voltage
control signal GCB[n] transmitted through the n-th second
threshold voltage control line GCBn and compensates a
threshold voltage of the second driving transistor Mdb by
diode-connecting the gate electrode and the drain electrode of
the second driving transistor Mdb.

[0072] The compensation capacitor Cth_B includes a first
electrode connected to the node N1 and a second electrode
connected to the node N4. The compensation capacitor
Cth_B stores and maintains a voltage according to a differ-
ence between voltages applied to the lateral electrodes
thereof. Therefore, when the second compensation transistor
Mgb is turned on and thus the second driving transistor Mdb
is diode-connected, the compensation capacitor Cth_B com-
pensates the threshold voltage of the second driving transistor
Mdb by maintaining a voltage of the node N5 transmitted to
the node N4 for a predetermined time period.

[0073] The second light emission control transistor Meb
includes a gate electrode connected to the n-th second light
emission control line GEBn, a source electrode connected to
the node N5, and a drain electrode connected to the second
organic light emitting diode OLEDb. The second light emis-
sion control transistor Meb is turned on by the n-th second
light emission control signal GEBn transmitted through the
n-th second light emission control line GEBn, and controls
the second organic light emitting diode OLEDb to emit light
according to a driving current by opening a driving current
path between the second driving transistor Mdb and the sec-
ond organic light emitting diode OLEDb.

[0074] The second organic light emitting diode OLEDb
includes an anode connected to the drain electrode of the
second light emission control transistor Meb and a cathode
connected to the wire transmitting the power source voltage
ELVSS of the predetermined low potential. The second
organic light emitting diode OLEDb emits light with lumi-
nance corresponding to the driving current that depends on
the corresponding image data signal Data[t] to the corre-
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sponding pixel through the current path connected with the
second driving transistor Mdb.

[0075] As described above, each pixel of the display unit 10
includes two pixel areas, each including a driving transistor
generating and transmitting a driving current according to an
image data signal while sharing one switch transistor, a com-
pensation transistor compensating a threshold voltage, a light
emission control transistor controlling light emission, and an
organic light emitting diode which is alight emission element
emitting light according to the driving current.

[0076] Inthe exemplary embodiment of FIG. 2, the driving
transistors Mda and Mdb may have the same size W/L, or may
have different sizes. Also, the compensation transistors Mga
and Mdb and the light emission control transistors Med and
Meb may have the same size W/L or may have different sizes.
[0077] According to another exemplary embodiment, the
first pixel area 70_A and the second pixel area 70_B may be
connected one organic light emitting diode and commonly
use the organic light emitting diode.

[0078] FIG. 6 illustrates another embodiment of pixel 70 in
the display unit of FIG. 1.

[0079] Referring to FIG. 6, a third organic light emitting
diode OLEDc is connected to the first pixel area 70_A and the
second pixel area 70_B. The third organic light emitting diode
OLEDc emits light with luminance corresponding to the driv-
ing current, which depends on the corresponding image data
signal Data[t], to the corresponding pixel through the current
paths connected to the first driving transistor Mda and the
second driving transistor Mdb.

[0080] As described, each pixel is divided into two pixel
areas, where each pixel area is provided with circuit elements
such as driving transistors and an organic light emitting diode.
Thus, a compensation point ofa threshold voltage of a driving
transistor included in each pixel area may be set to be different
from each other to generate an image according to an image
data signal. Thus, a threshold voltage compensation point of
the first driving transistor of the first pixel area 70_A and a
threshold voltage compensation point of the second driving
transistor of the second pixel area 70_B are controlled to be
optimized or to achieve a predetermined performance in dif-
ferent gray scale values, to thereby uniformly improve lumi-
nance uniformity in realization of image in the entire display
unit.

[0081] Moreover, when the pixel 70 is divided into the first
pixel area 70_A and the second pixel area 70_B according to
the exemplary embodiment of FIG. 2, the threshold voltage
compensation points of the driving transistors depend on a
timing of a threshold voltage control signal applied to each
pixel area, for improving luminance uniformity.

[0082] A driving process of the pixel will be described in
further detail with reference to a timing diagram of FIG. 3.
More specifically, FIG. 3 illustrates an example of a timing
diagram according to a driving process of the pixel 70 having
the two pixel areas as shown in FIG. 2.

[0083] First, the n-th scan signal S[n] is transmitted as a
pulse voltage of a gate-on voltage level to a gate electrode of
the switching transistor Ms of the pixel 70 during a period
from t1 to t2. Since the transistor forming the pixel is a PMOS
transistor in the exemplary embodiment of FIG. 2, a gate-on
voltage level that turns on the transistor is a predetermined
low level. Thus, when the n-th scan signal S[n] is applied as a
low-level pulse voltage during the period from t1 to t2, the
switching transistor Ms transmits a data voltage according to
the image data signal Datal[t] to the node N1. The data voltage
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is applied to the first electrode of the storage capacitor Cst,
and the storage capacitor Cst stores a voltage according to a
difference between the data voltage and the high-potential
first power source voltage.

[0084] At atimet3, a low-level n-th first threshold voltage
control signal GCA[n] is transmitted to the gate electrode of
the first compensation transistor Mga of the first pixel area
70_A. At the same time 13, a low-level n-th second threshold
voltage control signal GCB[n] is transmitted to the gate elec-
trode of the second compensation transistor Mgb.

[0085] At a time t4, the n-th first threshold voltage control
signal GCA[n] is increased to high level.

[0086] At a time t5, the n-th second threshold voltage con-
trol signal GCBJ[n] is increased to high level.

[0087] Then, the first compensation transistor Mga of the
first pixel area 70_A is in the turn-on state during a period
from t3 to t4, and the second compensation transistor Mgb of
the second pixel are 70_B is in the turn-on state during a
period t3 to t5.

[0088] Thus, since the first compensation transistor Mga
and the second compensation transistor Mgb have different
turn-on periods, threshold voltage compensation periods of
the first pixel area 70_A and the second pixel area 70_B inthe
pixel 70 are set to be different from each other.

[0089] When the first compensation transistor Mga is
turned on and thus the gate electrode and the drain electrode
of the first driving transistor Mda are diode-connected during
the period t3 to 4, the sum (ELVDD+Vtha) of a threshold
voltage Vtha of the first driving transistor Mda and the high-
potential first power source voltage is applied to the node N2
through the node N2. Then, the first compensation capacitor
Cth_A maintains a gate electrode voltage of the first driving
transistor Mda with a voltage to which the threshold voltage
Vtha of the first driving transistor Mda is reflected.

[0090] Luminance of light emission of the first organic
light emitting diode OLEDa of the first pixel area 70_A
corresponds to a driving current, and the driving current
loleda can be given as shown in Equation 1.

loleda=Y2*p*(Vgsa-Vtha)? &)

[0091] In Equation 1, p denotes mobility, Vgsa denotes a
gate-source voltage of the first driving transistor Mda, and
Vtha denotes a threshold voltage of the first driving transistor
Mda.

[0092] Referring to Equation 1, due to the threshold voltage
Vtha reflected to the voltage of the gate electrode of the first
driving transistor Mda, the threshold voltage Vtha component
of the first driving transistors Mda that significantly affects
the amount of driving current is eliminated.

[0093] As described, in each of the plurality of pixels form-
ing the display unit, the effect of the threshold voltage com-
ponent of the driving transistor included in the first pixel area
may be eliminated with respect to the amount of driving
current transmitted to the first organic light emitting diode of
the first pixel area, so that an electric characteristic deviation
of the driving transistor may be minimized.

[0094] Such a threshold voltage compensation principle
may be equally applied to the second pixel area 70_B. Thus,
when the second compensation transistor Mgb of the second
pixel area 70_B is turned on during a period from 3 to t5, the
gate electrode and the drain electrode of the second driving
transistor Mdb are diode-connected and the sum (ELVDD+
Vthb) of the threshold voltage Vthb of the second driving
transistor Mdb and the high-potential first power source volt-
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age ELVDD is applied to the node N4 through the node N5.
Then, the second compensation capacitor Cth_B maintains a
gate electrode voltage of the second driving transistor Mdb
with a voltage to which the threshold voltage Vthb of the
second driving transistor Mdb is reflected.

[0095] In such a state, the amount of driving current loledb
transmitted to the second organic light emitting diode
OLEDD of'the second pixel area 70_B can be given as shown
in Equation 2.

Toledb=L3** (Vgsh-Vihb)? o)

[0096] In Equation 2, § denotes mobility, Vgsb denotes a
gate-source voltage of the second driving transistor Mdb, and
Vthb denotes a threshold voltage of the second driving tran-
sistor Mdb.

[0097] Due to the threshold voltage Vthb reflected to the
voltage of the gate electrode of the second driving transistor
Mdb, the threshold voltage Vtha component of the second
driving transistors Mdb that significantly affects the amount
of driving current is eliminated.

[0098] Thus, in each of the plurality of pixels forming the
display unit, the effect of the threshold voltage component of
the driving transistor included in the second pixel area may be
eliminated withrespect to the amount of driving current trans-
mitted to the second organic light emitting diode of the sec-
ond pixel area, so that an electric characteristic deviation of
the driving transistor may be minimized.

[0099] Referring to FIG. 3, the threshold voltage compen-
sation period of the first pixel area 70_A is the period from 3
to t4, and the threshold voltage compensation period of the
second pixel area 70_B is the period from t3 to t5. The
compensation period of the second pixel area 70_B is loner
than that of the first pixel area 70_A. Thus, the turn-on period
of the second compensation transistor Mgb of the second
pixel area 70_B is longer than the turn-on period of the first
compensation transistor Mga. As a result, a diode-connection
time of the gate-drain of the second driving transistor Mdb
becomes longer than a diode-connection time of the first
driving transistor Mda.

[0100] Because the diode-connection time of the driving
transistor is increased, a threshold voltage is determined to be
a voltage in a lower driving current area, that is, a low gray
scale area. On the contrary, as the diode-connection time of
the driving transistor is decreased as in the first pixel area
70_A, the threshold voltage is determined to be a voltage ina
higher driving current area, that is, an intermediate gray scale
area.

[0101] Next, when the light emission control signal applied
to the gate electrode of the light emission control transistor of
each pixel area is transmitted as a low-level gate-on voltage
during a period from t6 to t7, the light emission control
transistor is turned on.

[0102] When a low-level first light emission control signal
GEA[n] is transmitted to the gate electrode of the first light
emission control transistor Mea of the first pixel area, the first
light emission control transistor Mea is turned on. Thus, a
driving current is transmitted to the first organic light emitting
diode OLEDa of the first pixel are 70_A through a channel of
the first light emission control transistor Mea. Thus, the
organic light emitting diode OLEDa emits light such that an
image is displayed.

[0103] When alow-level second light emission control sig-
nal GEB[n] is transmitted to the gate electrode of the second
light emission control transistor Meb of the second pixel area
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during the same period (i.e., the period from t6 to t7), the
second light emission control transistor Meb is turned on.
Thus, a driving current is transmitted to the first organic light
emitting diode OLEDa of the second pixel are 70_B through
achannel of the second light emission control transistor Meb.
Thus, the organic light emitting diode OLEDb emits light
such that an image is displayed.

[0104] In the timing diagram of FIG. 3, the organic light
emitting diodes of the first pixel area 70_A and the second
pixel area 70_B simultaneously emit light during a period
from t6 to t7 to display an image, but it is an example of a case
that an image is displayed with luminance of an area higher
than the intermediate gray scale value.

[0105] Therefore, when an image data signal according to
an externally input image source has luminance in a prede-
termined low gray scale area, an image may be displayed by
driving only the second pixel area 70_B having a threshold
voltage compensation pointin the low gray area. Thus, a pulse
voltage of the second light emission control signal GEB[n]
that turns on the second light emission control transistor Meb
may be transmitted as low level, and a pulse voltage of the first
light emission control signal GEA[n] that turns on the first
light emission control transistor Mes of the first pixel area
70_A may be transmitted as high level.

[0106] Then, a current path to the organic light emitting
diode is blocked in the first pixel area 70_A so that no light
emitted therefrom, and the second organic light emitting
diode of the second pixel area 70_B emits light with lumi-
nance of the low gray scale area to display an image.

[0107] As described, each pixel includes two pixel areas,
where each area has a compensation point of a threshold
voltage of a driving transistor. As a result, the threshold volt-
age may be smoothly compensated according to a gray scale
area of an input image, and particularly, the mura phenom-
enon in a low gray area may be improved.

[0108] A dual compensation principle of a threshold volt-
age according to an exemplary embodiment will be described
with reference to FIG. 4. The graph of FIG. 4 shows current
characteristic curves with respect to two different pixels 1 and
2, each having a different threshold voltage characteristic ofa
driving transistor.

[0109] Referring to FIG. 4, the current characteristic curve
shows a relationship between a gate-source voltage Vgs of the
driving transistor and the amount of driving current Id gen-
erated in the driving transistor and transmitted to an organic
light emitting diode.

[0110] According to the exemplary embodiment, the two
pixels 1 and 2 of FIG. 4 respectively include first pixel areas
and second pixel areas, and diode-connect driving transistors
during different compensation periods to compensate thresh-
old voltages of the driving transistors with two compensation
transistors.

[0111] As shown in the driving timing of FIG. 3, when a
compensation period of a second pixel area 70_B is longer
than a compensation period of a first pixel area 70_A in each
pixel, a threshold voltage of the driving transistor correspond-
ing to the first pixel area becomes Vth_p1A and a threshold
voltage of the driving transistor corresponding to the second
pixel area becomes Vth_p1B in the first pixel 1 of FIG. 4. In
the second pixel 2, a threshold voltage of the driving transistor
corresponding to the first pixel area becomes Vth_p2A and a
threshold voltage of the driving transistor corresponding to
the second pixel area becomes Vth_p2B.
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[0112] Since a diode-connection period of the driving tran-
sistor of the second pixel area is longer than a diode-connec-
tion period of the driving transistor of the first pixel area in
each pixel, a threshold voltage is determined in a lower driv-
ing current. Thus, as shown in FIG. 4, the threshold voltages
Vth_plA and Vth_p2A of'the driving transistors correspond-
ing to the first pixel area are determined in a level of 1E-10
(110717, and the threshold voltages Vth_p1B and Vth_p2B
of the driving transistors corresponding to the second pixel
area are determined in a lower driving area, Thus, a low gray
area of a level of 1E-12 (1x10712).

[0113] Thus, the threshold voltage compensation points are
determined in driving current areas of two different levels in
one pixel. Therefore, a luminance deviation for each pixel
may be eliminated in a low gray scale area and a gray scale
area higher than an intermediate gray area.

[0114] FIG. 5 is a graph illustrating an embodiment of an
operation period of the driving transistor for each gray in the
pixel of the display device. The graph of FIG. 5 shows a
relationship between a gray scale value and luminance. In
FIG. 5, the gray area includes a low gray area SE1 and an
intermediate gray area SE2. A range of the low gray area SE1
may be set from Oto a predetermined gray scale value, and the
intermediate gray area SE2 may be set to an area excluding
the low gray area SE1.

[0115] According to the exemplary embodiment, one pixel
includes two pixel areas for realizing dual threshold voltages
of the driving transistors, and diode-connection times of the
gate-drain electrodes of the driving transistors of the respec-
tive pixel areas are set to be different from each other.
[0116] When a gray scale value displayed by an input
image data signal corresponds to the low gray area SE1 of
FIG. §, only the second pixel area 70_B among the two pixel
areas in the pixel is driven. Thus, since the second pixel area
70_B has a threshold voltage compensation point of a low
gray area by increasing the diode-connection time (i.e.,
threshold voltage compensation time) to be relatively longer
than that of first pixel area 70_A, an image may be realized
with high quality in a low gray area.

[0117] Thesecond organic light emitting diode should emit
light with a predetermined luminance by driving only the
second pixel area 70_B in the low gray area SE1. Therefore,
a pulse voltage of the first light emission control signal GEA
[n] is transmitted as high level to the first light emission
control transistor of the first pixel area 70_A during the period
from 6t to 7t in the timing diagram of FIG. 3, to thereby
prevent the first organic light emitting diode of the first pixel
area 70_A from emitting light.

[0118] In this case, a pulse voltage of the second light
emission control signal GEB[n] is transmitted as low level to
the second light emission control transistor of the second
pixel area 70_B. Thus, the second organic light emitting
diode of the second pixel area 70_B emits light of a low gray
area by emitting light through the second light emission con-
trol transistor.

[0119] Meanwhile, in FIG. 5, when a gray scale value of an
image data signal input to the display device corresponds to
the intermediate gray area SE2, an image is displayed by
driving both of the two pixels areas, that is, the first pixel area
70_A and the second pixel area 70_B included in each pixel
according to an exemplary embodiment.

[0120] Thus, as shown in the timing diagram of FIG. 3, a
pulse voltage of the first light emission control signal GEA[n]
and a pulse voltage of the second light emission control signal
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GEBJn] are transmitted as low level respectively to the first
light emission control transistor of the first pixel area 70_A
and the second light emission control transistor of the second
pixel area 70_B during the period from t6 to t7.

[0121] Then, the first organic light emitting diode of the
first pixel area 70_A and the second organic light emitting
diode of the second pixel area 70_B emit light corresponding
to the intermediate gray area according to the image data
signal respectively through the first light emission control
transistor and the second light emission control transistor to
display an image.

[0122] By way of summation and review, the OLED has a
plurality of pixels, each including a driving transistor that
supplies current to an organic light emitting diode. However,
a threshold voltage of the driving transistor has only one
compensation point. Therefore, a mura characteristic for each
gray scale value may be changed depending on where the
compensation point of the threshold voltage exists. In par-
ticular, the mura phenomenon may not be improved in a low
gray scale value due to a difference in compensation point of
a threshold voltage of each pixel. In addition, since only one
threshold voltage compensation point exists in each pixel,
improvement in luminance deterioration of each pixel may be
limited.

[0123] According to one or more embodiments, a light
emission control transistor is provided. The light emission
control transistor receives a light emission control signal and
controls a light emission operation of an organic light emis-
sion diode in each pixel of a plurality of pixels in a display
unit. One of multiple pixel areas of a pixel may be selectively
driven or all the pixel areas may be driven through switching
control of the light emission control transistor. As a result, a
mura phenomenon may be evenly solved throughout the gray
scale areas in a displayed image.

[0124] In other embodiments, the light emission operation
of the organic light emitting diode may be controlled using a
driving power source voltage applied through a power supply
wire in each pixel area of the pixel. Thus, in the pixel circuit
structure of FIG. 2, the light emission control transistors Mea
and Meb may be omitted in the first and second pixel areas
70_A and 70_B, and light emission in the first and second
pixel areas 70_A and 70_B may be controlled by controlling
supply of driving power source voltages.

[0125] Forexample, a predetermined high-potential power
source voltage ELVDD and a low-potential power source
voltage ELVSS may be supplied to power supply wires
respectively connected to the first pixel area 70_A and the
second pixel area 70_B are controlled. The power source
voltages ELVDD and ELVSS may be set in a controller of the
display device or may be controlled by a power supply that
supplies a power voltage.

[0126] Hence, only the second organic light emitting diode
OLEDb may be controlled to emit light (low gray area SE1)
or both of the first organic light emitting diode OLEDa and
the second organic light emitting diode OLEDb may be con-
trolled to emit light (intermediate gray area SE2) by control-
ling the flow of a driving current to the first organic light
emitting diode OLEDa included in the first pixel area 70_A
and the second organic light emitting diode OLEDb included
in the second pixel area 70_B.

[0127] Example embodiments have been disclosed 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
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be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:

1. A pixel, comprising:

a switching transistor turned on by a scan signal and trans-
mitting a data voltage according to an applied image data
signal through a data line,

a storage capacitor storing the data voltage, and

first and second pixel areas commonly connected to the
switching transistor to emit light with a driving current
according to the data voltage, each of the first and second
pixel areas including:

an organic light emitting diode to emit light,

a first transistor to generate and transmit a driving current
according to the data voltage through a path that reaches
a second power source from a first power source via the
organic light emitting diode,

asecond transistor to diode-connect a gate electrode and a
drain electrode of the first transistor, and

acompensation capacitor connected between the gate elec-
trode of the first transistor and the switching transistor,
the compensation capacitor to maintain a voltage corre-
sponding to a threshold voltage of the first transistor for
a predetermined period.

2. The pixel as claimed in claim 1, wherein a turn-on period
of the second transistor of the first pixel area is different from
a turn-on period of the second transistor of the second pixel
area.

3. The pixel as claimed in claim 2, wherein, when a gray
scale value of the image data signal is included in a predeter-
mined low gray area, an image is displayed by driving one of
the first pixel area or the second pixel area having a longer
turn-on period of the second transistor.

4. The pixel as claimed in claim 1, wherein each of the first
pixel area and the second pixel area further includes a third
transistor provided in the path that reaches the corresponding
organic light emitting diode from the first power source, the
third transistor to control light emission of the corresponding
organic light emitting diode by controlling flow of the driving
current that depends on the data voltage.

5. The pixel as claimed in claim 1, wherein:

the first pixel area controls a light emission operation by
controlling a power voltage supply of the first power
source and the second power source supplied to the first
pixel area, and

the second pixel area controls a light emission operation by
controlling the power voltage supply of the first power
source and the second power source supplied to the
second pixel area.

6. A display device, comprising:

a display unit including a plurality of pixels to display an
image according to an image data signal;

a scan driver to generate corresponding scan signals and
sequentially transmit the scan signals through a plurality
of scan lines respectively connected to the plurality of
pixels;
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a data driver to transmit a data voltage according to the
corresponding image data signal through a plurality of
data lines respectively connected to the plurality of pix-
els;

a first gate driver to generate a first threshold voltage con-
trol signal and a second threshold voltage control signal
corresponding to each of the plurality of pixels, and to
transmit the first and second threshold voltage control
signals to the plurality of pixels respectively through a
first plurality of gate lines and a plurality of second gate
lines respectively connected to the pixels; and

a controller to transmit the image data signal to the data
driver and to generate and transmit a plurality of driving
control signals for controlling operation of the scan
driver, the data driver, and the first gate driver, wherein
each of the plurality of pixels includes:

a first pixel area to receive the first threshold voltage con-
trol signal from the first gate line, and

a second pixel area to receive the second threshold voltage
control signal from the second gate line, at least one of
the first or second pixel areas to emit light with a driving
current according to the data voltage.

7. The display device as claimed in claim 6, further com-

prising:

a second gate driver to generate and transmit first light
emission control signals through a plurality of third gate
lines and second light emission control signals through a
plurality of fourth gate lines, respectively, connected to
the plurality of pixels.

8. The display device as claimed in claim 7, wherein:

the first pixel area is to receive the first light emission
control signal from the third gate line, and

the second pixel area is to receive the second light emission
control signal from the fourth gate line, wherein light
emission of the first pixel area and the second pixel area
is controlled corresponding to the first light emission
control signal and the second light emission control
signal.

9. The display device as claimed in claim 6, wherein each

of the plurality of pixels includes:

a switching transistor to receive the corresponding scan
signal and transmitting a data voltage that depends on
the corresponding image data signal; and

a storage capacitor to store the data voltage for a predeter-
mined period,

wherein the first and second pixel areas are commonly
connected to the switching transistor, each of the first
and second pixel areas including:

an organic light emitting diode to emit light,

a driving transistor to generate a driving current according
to the data voltage and to transmit the driving current to
the organic light emitting diode,

acompensationtransistor to diode-connect a gate electrode
and a drain electrode of the driving transistor to com-
pensate a threshold voltage of the driving transistor, and

a compensation capacitor to maintain a voltage corre-
sponding to the threshold voltage of the driving transis-
tor for a predetermined period.

10. The display device as claimed in claim 9, wherein each
of the first pixel area and the second pixel area further
includes a light emission control transistor to control light
emission by controlling flow of the driving current transmit-
ted to the organic light emitting diode from the driving tran-
sistor.
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11. The display device as claimed in claim 9, wherein a
turn-on period of the compensation transistor of the first pixel
area is different from a turn-on period of the compensation
transistor of the second pixel area.

12. The display device as claimed in claim 11, wherein:

when a gray scale value of the image data signal is included

in a predetermined low gray area, the first or second
pixel area having a longer turn-on period of the compen-
sation transistor is driven to display an image.

13. The display device as claimed in claim 6, wherein:

the first threshold voltage control signal and the second

threshold voltage control signal are transmitted as a
gate-on voltage level at substantially a same time, and

a period during which the first threshold voltage control

signal is transmitted as the gate-on voltage level is dif-
ferent from a period during which the second threshold
voltage control signal is transmitted as the gate-on volt-
age level.

14. The display device as claimed in claim 6, wherein:

the controller controls light emission of each of the first

pixel area and the second pixel area by controlling a
driving power source voltage supplied to the first pixel
area and a driving power source voltage supplied to the
second pixel area.

15. A pixel for a display device, the pixel comprising:

a first pixel area to control light emission;

a second pixel area to control light emission; and

a switching transistor coupled between a data line and the

first and second pixel areas, wherein the first pixel area
includes a first threshold compensation point and the
second pixel area includes a second threshold compen-
sation point different from the first threshold compensa-
tion point, and wherein the first threshold compensation
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point has aturn-on period different from a turn-on period
of the second threshold compensation point, at least one
of the first pixel area or the second pixel area including
an organic light emitting diode.

16. The pixel as claimed in claim 15, wherein the first pixel
area controls emission of light during a time when the second
pixel area is deactivated.

17. The pixel as claimed in claim 15, wherein:

the first pixel area is to emit light based on a first threshold

voltage control signal, and

the second pixel area is to emit light based on a second

threshold voltage control signal.

18. The pixel as claimed in claim 15, wherein:

the first pixel area includes a first organic light emitting

diode, and

the second pixel area includes a second organic light emit-

ting diode.

19. The pixel as claimed in claim 18, wherein:

the first organic light emitting diode is to emit light based

on a first light emission control signal,

the second organic light emitting diode is to emit light

based on a second light emission control signal,

the first organic light emitting diode emitting light during a

first state in which the second organic light emitting
diode does not emit light, and

the first and second organic light emitting diodes emitting

light during a second state, the first state corresponding
to a first range of gray scale values and the second state
corresponding to a second range of gray scale values.

20. The pixel as claimed in claim 15, wherein the first pixel
area and the second pixel area commonly use one organic
light emitting diode.
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