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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2013-0095270,
filed on Aug. 12, 2013, and entitled, “Organic Light Emitting
Display Device and Method For Driving The Same,” is incor-
porated by reference herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneormore embodiments described hereinrelate to
a display device.

[0004] 2. Description of the Related Art

[0005] Various types of flat panel displays have been devel-
oped. Examples include liquid crystal displays, organic light
emitting displays, and plasma display panels. OLED displays
generate based on a recombination of holes and electrons in
an active layer. This types of displays are gaining increasing
favor because of their fast response speed and low power
consumption.

SUMMARY

[0006] In accordance with one embodiment, an organic
light emitting display device includes a plurality of pixels; a
data driver configured to supply data signals to data lines; a
scan driver configured to progressively supply a first scan
signal and a second scan signal to corresponding scan lines;
and a control line driver configured to progressively supply an
emission control signal to emission control lines, wherein
each pixel: discharges a storage capacitor to an initialization
voltage in a first period, charges a first power source supplied
through a driving transistor in the storage capacitor in a sec-
ond period, and charges or discharges the storage capacitor
during a fourth period corresponding to a data signal in a third
period.

[0007] Each pixel may include n organic light emitting
diode (OLED); a pixel circuit configured to control current
flowing from the first power source to a second power source
through the OLED; and a data writing circuit configured to
control a voltage charged in the storage capacitor of the pixel
circuit based on the data signal. The data writing circuit may
sink a first reference current from the storage capacitor during
the first period, and may sink the first reference current to the
storage capacitor or sources a second reference current to the
storage capacitor during the fourth period.

[0008] The data writing circuit may include a current
source unit configured to supply the first reference current; a
current sink unit configured to supply the second reference
current; a coupling control unit configured to supply a PWM
control signal and a discharge control signal based on the data
signal; and a switching unit configured to allow one of the
current source unit or the current sink unit to be coupled to the
pixel circuit based on the PWM control signal and the dis-
charge control signal.

[0009] The switching unit may include a first switching
circuit coupled to the pixel circuit, the first switching circuit
to turn on based on the PWM control signal; a second switch-
ing circuit between the first switching element and current
source unit, the second switching circuit to turn off based on
to the discharge control signal; and a third switching circuit
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between the first switching element and current sink unit, the
third switching circuit to turn on based on the discharge
control signal.

[0010] The coupling control unit may include a PWM sig-
nal generating unit configured to supply the PWM control
signal during the first and fourth periods based on the data
signal; and a discharge control unit configured to supply the
discharge control signal during the first period, and to supply
the discharge control signal during the third period when a
gray scale value corresponding to the data signal is lower than
a reference gray scale value.

[0011] The pixel circuit may include a second transistor
coupled between the first power source and a first electrode of
the driving transistor, the second transistor to turn on based on
the first or second scan signal supplied through a previous
scan line among the scan lines; a third transistor coupled
between a first electrode of the storage capacitor and a second
electrode of the driving transistor, the third transistor to turn
on based on the first or second scan signal supplied through
the previous scan line; a fourth transistor coupled between the
first electrode of the storage capacitor and the data writing
circuit, the fourth transistor to turn on based on the first or
second scan signal supplied through a current scan line
among the scan lines; a fifth transistor coupled between the
second electrode of the driving transistor and the organic light
emitting diode, the fifth transistor to turn on based on the
emission control signal supplied from a corresponding emis-
sion control line among the emission control lines; and a sixth
transistor coupled between the first power source and the first
electrode of the driving transistor, the sixth transistor to turn
on based on the emission control signal supplied through the
corresponding emission control line.

[0012] The first electrode of the storage capacitor may be
coupled to a gate electrode of the driving transistor, and the
second electrode of the storage capacitor may be coupled to
the first power source. The first electrode of the driving tran-
sistor may be coupled to the second and sixth transistors, the
second electrode of the driving transistor may be coupled to
the third and fifth transistors, and the gate electrode of the
driving transistor may be coupled to the first electrode of the
storage capacitor.

[0013] In accordance with another embodiment, a method
for driving an organic light emitting display device includes
discharging a storage capacitor of a pixel to an initial voltage;
charging the storage capacitor to an intermediate voltage by
supplying a first power source through a driving transistor of
the pixel; and charging or discharging the storage capacitor
during a period corresponding to a data signal. Discharging
the storage capacitor ofthe pixel to the initial voltage includes
sinking current from the storage capacitor. The method may
include applying current to an organic light emitting diode
(OLED) of the pixel to cause the OLED to emit light with a
luminance based on the voltage charged in the storage capaci-
tor.

[0014] In accordance with another embodiment, an appa-
ratus includes a switch; and a controller to generate at least
one pulse width modulated (PWM) signal to control the
switch, wherein the at least one PWM signal is to control
coupling of a current source or a current sink through the
switch to a pixel circuit. The switch may be on for a time
sufficient to discharge a capacitor of the pixel circuit to a first
voltage, and the time may correspond to a width of the at least
one PWM signal.
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[0015] The switch may be on for a time sufficient to charge
a capacitor of the pixel circuit, and the time may correspond
to a width of the at least one PWM signal. A width of the at
least one PWM signal may be based on a data signal.

[0016] Theatleastone PWM signal may couple the current
source to the pixel circuit through the switch when a gray
scale value of a data signal is in a first range and the at least
one PWM signal may couple the current sink to the pixel
circuit through the switch when the gray scale value of the
data signal is in a second range different from the first range.
The first range and the second range may be separated by a
gray scale reference value.

[0017] The controller may generate two PWM signals to
control the switch, a first PWM signal may have a width
sufficient to discharge of a pixel capacitor in the pixel circuit
during a first period, and a second PWM signal may have a
width sufficient to charge the pixel capacitor based on a data
signal in another a second period. The controller may gener-
ate the at least one PWM signal in synchronism with a scan
signal of the pixel circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] 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:

[0019] FIG. 1 illustrates an embodiment of'an organic light
emitting display device;

[0020] FIG. 2 illustrates an embodiment of a pixel;

[0021] FIG. 3 illustrates a embodiment of a method for
controlling a display device; and

[0022] FIG. 4 illustrates an example of a change in voltage
of a pixel capacitor.

DETAILED DESCRIPTION

[0023] 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.
[0024] 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.

[0025] FIG. 1 illustrates an embodiment of an organic light
emitting display device 100 which includes a timing control-
ler 110, a data driver 120, a scan driver 130, a control line
driver 140, and a display unit 150.

[0026] The timing controller 110 controls operations of
data driver 120, scan driver 130, and control line driver 140
based on a synchronization signal supplied from an external
source. The timing controller 110 generates a data driving
control signal DCS for input into to data driver 120. The
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timing controller 110 generates a scan driving control signal
SCS for input into scan driver 130. The timing controller 110
generates a control line driving control signal CCS for input
into control line driver 140. Also, timing controller 110 sup-
plies data to data driver 120 supplied from a external source.
[0027] The data driver 120 realigns data from timing con-
troller 110 and supplies the realigned data as data signals to
data lines D1 to Dm. This operation may be performed in
response to the data driving control signal DCS from the
timing controller 110.

[0028] The scan driver 130 progressively supplies a first
scan signal SS1 and a second scan signal SS2 to scan lines SO
to Sn, in response to the scan driving control signal SCS
output from timing controller 110. The second scan signal
SS2 may be supplied after a predetermined time elapses from
the time when the first scan signal SS1 is supplied. That is,
scan driver 130 may supply the first scan signal SS1 to any
one scan line among scan lines SO to Sn, and may supply the
second scan signal SS2 to the one scan line after the prede-
termined time elapses.

[0029] The control line driver 140 progressively supplies
an emission control signal to emission control lines E1 to En.
This operation may be performed in response to the control
line driving control signal CCS output from timing controller
110.

[0030] The display unit 150 includes pixels 160 respec-
tively disposed at intersection areas of data lines D1 to Dm,
scan lines SO to Sn, and emission control lines E1 to En. In this
embodiment, the data lines D1 to Dm are arranged in a ver-
tical direction. The scan lines SO to Sn are arranged in a
horizontal direction.

[0031] Each pixel 160 is coupled to a corresponding one of
data lines D1 to Dm, two cotresponding scan lines among
scan lines SO to Sn, and a corresponding one of emission
control lines E1 to En.

[0032] Each pixel 160 discharges a storage capacitor (Cst
of FIG. 2) to an initialization voltage (Vdis of FIG. 4). Each
pixel also charges the storage capacitor Cst based on a first
power source (ELVDD of FIG. 2) supplied through a driving
transistor (M1 of FIG. 2). Each pixel 160 may charge or
discharge storage capacitor Cst during a period correspond-
ingtothe data signal. Subsequently, each pixel 160 emits light
with a luminance cotresponding to the voltage charged in the
storage capacitor Cst.

[0033] FIG. 2 illustrates an embodiment of a pixel, which,
for example, may be any of the pixels 160 in FIG. 1. FIG. 3 is
a timing diagram illustrating operation of the display device
in FIG. 1. FIG. 4 is a graph illustrating a change in voltage of
a capacitor in the pixel of FIG. 2.

[0034] Referring to FIGS. 1to 4, pixel 160 includes a pixel
circuit 161, a data writing circuit 162, and an organic light
emitting diode (OLED). The pixel circuit 161 is coupled
between a first power source ELVDD and an anode electrode
of the OLED. The pixel circuit 161 controls current flowing
from the first power source ELVDD to a second power source
ELVSS through the OLED, in response to control signals
supplied from a previous scan line Sn-1, a current scan line
Sn, and an emission control line En.

[0035] The previous scan lines Sn-1 may correspond to a
scan line through which scan signals SS1 to SS2 are supplied
at a time earlier than another scan line, e.g., scan lines Sn-1
and Sn in FIG. 2. A current scan line Sn may correspond to a
scan line through which scan signals SS1 and SS2 are sup-
plied at a time later than another scan line.
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[0036] Also, FIG. 2 shows an embodiment that includes
PMOS transistors Accordingly, the supply of a signal may be
understood to mean a low-level signal. In another embodi-
ment, NMOS transistors may be used, with signals being
applied at a high level.

[0037] The pixel circuit 161 includes a storage capacitor
Cstand transistors M1 to M6. In other embodiments, the pixel
circuit 161 may have a different structure, e.g., a different
number of transistors and/or capacitors.

[0038] The storage capacitor Cst is coupled between the
first power source ELVDD and a driving transistor, e.g., a gate
electrode of the first transistor M1. For example, a first elec-
trode of the storage capacitor Cst is coupled to the gate elec-
trode of the first transistor M1. A second electrode of the
storage capacitor Cst is coupled to the first power source
ELVDD.

[0039] The first transistor M1 is coupled between the sec-
ond transistor M1 and a node between the third and fifth
transistors M3 and MS5. For example, a first electrode of the
first transistor M1 is coupled to the second transistor M2. A
second electrode of the first transistor M1 is coupled to the
node between the third and fifth transistors M3 and M5. The
gate electrode of the first transistor M1 is coupled to the first
electrode of the storage capacitor Cst.

[0040] The second transistor M2 is coupled between the
first power source ELVDD and the first electrode of the first
transistor M1. The second transistor M2 is turned on in
response to the first or second scan signal SS1or SS2 supplied
through previous scan line Sn-1.

[0041] The third transistor M3 is coupled between the first
electrode of the storage capacitor Cst and the second elec-
trode of the first transistor M1. The third transistor M3 is
turned on in response to the first or second scan signal SS1 or
SS2 supplied through previous scan line Sn-1. When the third
transistor M3 turns on, the first and third transistors M1 and
M3 are diode-coupled.

[0042] The fourth transistor M4 is coupled between the first
electrode of the storage capacitor Cst and the data writing
circuit 162. The fourth transistor M4 turns on in response to
first or second scan signal SS1 or SS2 supplied through cut-
rent scan line Sn.

[0043] The fifth transistor M5 is coupled between the sec-
ond electrode of the first transistor M1 and the anode elec-
trode of the OLED. The fifth transistor M5 is turned on in
response to an emission control signal supplied through an
emission control line En.

[0044] The sixth transistor M6 is coupled between the first
power source ELVDD and the first electrode of the first tran-
sistor M1. The sixth transistor M6 is turned on in response to
the emission control signal supplied through the emission
control line En.

[0045] During a first period T1, the first scan signal SS1 is
supplied through the current scan line Sn, in order to turn on
fourth transistor M4. Thus, a current path from data writing
circuit 162 to the first electrode of storage capacitor Cst is
formed during the first period T1.

[0046] During a second period T2, the second scan signal
SS2 is supplied through previous scan line Sn-1 to turn on
second and third transistors M2 and M3. In this case, the first
and third transistors M1 and M3 are diode-coupled. Thus, a
current path from the first power source ELVDD to the first
electrode of the storage capacitor Cst through the first tran-
sistor M1 is formed during the second period T2.
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[0047] During athird period T3, the second scan signal SS2
is supplied through the current scan line Sn to turn on fourth
transistor M4. Thus, a current path from data writing circuit
162 to the first electrode of the storage capacitor Cst is formed
during the third period T3.

[0048] The data writing (controller) circuit 162 controls a
voltage Ve stored (charged) in the storage capacitor Cst of the
pixel circuit 161. The voltage V¢ is stored in storage capacitor
Cstinresponseto a data signal supplied through data line Dm.
Forexample, data writing circuit 162 sinks a second reference
current Iref2 from storage capacitor Cst during first period
T1. The data writing circuit 162 sinks the second reference
current Iref2 from storage capacitor Cst, or sources a first
reference current Irefl to the storage capacitor Cst, during a
fourth period T4 based on the data signal in third period T3.
The first and second reference currents Irefl and Iref2 may
have the same amplitude and opposite polarities, for example.
[0049] The data writing circuit 162 includes a current
source unit 163, a current sink unit 164, a coupling control
unit 165, and a switching unit 166. The current source unit
163 supplies the first reference current Irefl through switch-
ing unit 166 to pixel circuit 161. Specifically, when the
switching unit 166 allows the pixel circuit 161 and current
source unit 163 to be coupled to each other, the current source
unit 163 charges the storage capacitor Cst of the pixel circuit
161.

[0050] The current sink unit 164 supplies the second refer-
ence current Iref2 through switching unit 166. Specifically,
when switching unit 166 allows the pixel circuit 161 and
current sink unit 164 to be coupled to each other, current sink
unit 164 discharges storage capacitor Cst of pixel circuit 161.
Bach of the current source unit 163 and the current sink unit
164 may be implemented, for example, by a diode or ampli-
fier which can supply constant current.

[0051] Thecoupling control unit 165 supplies a PWM con-
trol signal PWMn and a discharge control signal DIS to the
switching unit 166, in response to the data signal supplied
through data line Dm. The coupling control unit 165 includes
a PWM signal generating unit 167 and a discharge control
unit 168.

[0052] The PWM signal generating unit 167 supplies the
PWM control signal PWMn to switching unit 166 during first
period T1. The PWM signal generating unit 167 supplies the
PWM control signal PWMn during the fourth period T4
corresponding to the data signal in the third period T3.
[0053] The discharge control unit 168 supplies the dis-
charge control signal DIS to switching unit 166 during the
first period T1. The discharge control unit 168 supplies the
discharge control signal DIS to the switching unit 166 during
the third period T3. Specifically, when the gray scale value of
the data signal is lower than a reference gray scale value, the
discharge control unit 168 does not supply the discharge
control signal DIS during the third period T3. When the gray
scale value of the data signal is higher than the reference gray
scale value, the discharge control unit 168 supplies the dis-
charge control signal DIS during the third period T3. The
reference gray scale value may correspond to a value Vi of
FIG. 4.

[0054] The switching unit 166 allows one of the current
source unit 163 or the current sink unit 164 to be electrically
coupled to the pixel circuit 161, in response to PWM control
signal PWMn and discharge control signal DIS. The switch-
ing unit 166 includes a plurality of switching elements SW1
and SW3.
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[0055] The first switching element SW1 is coupled
between the pixel circuit 161 and the other switching element
SW2 and SW3. The first switching element SW1 is turned on
in response to PWM control signal PWMn supplied from
coupling control unit 165.

[0056] The second switching element SW2 is coupled
between first switching element SW1 and current source unit
163. The second switching element SW2 is turned off in
response to discharge control signal DIS supplied from the
discharge control unit 168.

[0057] The third switching element SW3 is coupled
between first switching element SW1 and current sink unit
164. The third switching element SW3 is turned on in
response to discharge control signal DIS supplied from the
discharge control unit 168.

[0058] The fourth transistor M4 of the pixel circuit 161 and
the first and third switching elements SW1 and SW3 of the
data writing circuit 162 are turned on during the first period
T1. Thus, a current path is formed from the first electrode of
the storage capacitor Cst to the current sink unit 164. Because
the current sink unit 164 sources the second reference current
Iref2 from the first electrode of the storage capacitor Cst, the
storage capacitor Cst is discharged.

[0059] In one embodiment, the voltage V¢ charged in the
storage capacitor Cst during the first period T1 is decreased
with a constant slope from an initialization voltage Vo.
Because voltage Vc charged in storage capacitor Cst is satu-
rated at the discharge voltage Vdis, voltage V¢ is no longer
decreased.

[0060] The second and third transistors M2 and M3 of the
pixel circuit 161 are turned on during the second period T2.
Thus, a current path is formed from the first power source
ELVDD to the first electrode of the storage capacitor Cst
through the first transistor M1. In this case, the voltage of the
first power source ELVDD is supplied to the storage capacitor
Cst and the storage capacitor Cst is charged.

[0061] The voltage Ve charged in the storage capacitor Cst
during the second period T2 is increased. Because the voltage
Ve charged in the storage capacitor Cst is saturated at a
voltage based on a difference between the threshold voltage
Vth of the first transistor M1 and the voltage of the first power
source ELVDD, the voltage V¢ is no longer increased.
[0062] The fourth transistor M4 of the pixel circuit 161 is
turned on during the third period T3. The first switching
element SW1 of the data writing circuit 162 is turned on
during the fourth period T4 based on the data signal in the
third period T3. The first switching element SW1 is turned on
for a time proportional to the difference between the gray
scale value indicated by the data signal and the reference gray
scale value. One of the second or third switching elements
SW2 and SW3 is turned on according to the gray scale value
indicated by the data signal supplied through data line Dm
during the third period T3.

[0063] In one embodiment, the gray scale value of the data
signal may be lower than the reference gray scale value. In
this case, the second switching element SW2 is turned on
during the third period T3. The first switching element SW1
is turned on during the fourth period T4 corresponding to the
data signal. Thus, a current path is formed from the current
source unit 163 to the first electrode of the storage capacitor
Cst during the fourth period T4. The storage capacitor Cst is
charged in response to the first reference current Irefl sup-
plied from the current source unit 163 during the fourth period
T4. The voltage Ve charged in the storage capacitor Cst is
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increased during the fourth period T4. After the third period
T3, a voltage Vdata corresponding to the data signal is
charged in the storage capacitor Cst.
[0064] After thethird period T3, the emission control signal
is supplied to the emission control line En. In this case, pixel
160 emits light with a luminance corresponding to the voltage
Vdata obtained by compensating for the threshold voltage of
first transistor M1.
[0065] Inan alternative embodiment, the PWM signal gen-
erating unit may be replaced with a controller that generates
a control signal having an adjustable duty cycle. The duty
cycle may be adjusted to have a predetermined logical value
(e.g., a logical 0 for a PMOS transistor implementation) for
controlling switch SW1 to be turned on for a time sufficient to
discharge storage capacitor Cst during time period T1. In one
embodiment, the duty cycle may be a fixed value during this
period. The duty cycle may be adjusted to have a predeter-
mined logical value (e.g., logical 0 for a PMOS transistor
implementation) in a different time period, e.g., time period
T3. During this period, the duty cycle may be adjusted based
on a data signal, so that a voltage corresponding to a gray
scale value of the data signal is stored in capacitor Cst.
[0066] By way of summation andreview, one or more of the
aforementioned embodiments provide an organic light emit-
ting display device and method for driving the same which
displays images with uniform luminance by compensating
for differences in the threshold voltages of driving transistors.
[0067] 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
be apparent to one of skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise 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. An organic light emitting display device, comprising:
a plurality of pixels;
a data driver configured to supply data signals to data lines;
a scan driver configured to progressively supply a first scan
signal and a second scan signal to corresponding scan
lines; and
a control line driver configured to progressively supply an
emission control signal to emission control lines,
wherein each pixel:
discharges a storage capacitor to an initialization voltage in
a first period,
charges a first power source supplied through a driving
transistor in the storage capacitor in a second period, and
charges or discharges the storage capacitor during a fourth
period corresponding to a data signal in a third period.
2. The display device as claimed in claim 1, wherein each
pixel includes:
an organic light emitting diode (OLED);
a pixel circuit configured to control current flowing from
the first power source to a second power source through
the OLED; and
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a data writing circuit configured to control a voltage
charged in the storage capacitor of the pixel circuit based
on the data signal.

3. The display device as claimed in claim 2, wherein the
data writing circuit is to sink a first reference current from the
storage capacitor during the first period, and sink the first
reference current to the storage capacitor or sources a second
reference current to the storage capacitor during the fourth
period.

4. The display device as claimed in claim 3, wherein the
data writing circuit includes:

a current source unit configured to supply the first refer-

ence current;

a current sink unit configured to supply the second refer-
ence current;

a coupling control unit configured to supply a PWM con-
trol signal and a discharge control signal based on the
data signal; and

a switching unit configured to allow one of the current
source unit or the current sink unit to be coupled to the
pixel circuit based on the PWM control signal and the
discharge control signal.

5. The display device as claimed in claim 4, wherein the

switching unit includes:

a first switching circuit coupled to the pixel circuit, the first
switching circuit to turn on based on the PWM control
signal;

a second switching circuit between the first switching ele-
ment and current source unit, the second switching cir-
cuit to turn off based on to the discharge control signal;
and

a third switching circuit between the first switching ele-
ment and current sink unit, the third switching circuit to
turn on based on the discharge control signal.

6. The display device as claimed in claim 5, wherein the

coupling control unit includes:

a PWM signal generating unit configured to supply the
PWM control signal during the first and fourth periods
based on the data signal; and

a discharge control unit configured to supply the discharge
control signal during the first period, and to supply the
discharge control signal during the third period when a
gray scale value corresponding to the data signalis lower
than a reference gray scale value.

7. The display device as claimed in claim 2, wherein the

pixel circuit includes:

a second transistor coupled between the first power source
and a first electrode of the driving transistor, the second
transistor to turn on based on the first or second scan
signal supplied through a previous scan line among the
scan lines;

a third transistor coupled between a first electrode of the
storage capacitor and a second electrode of the driving
transistor, the third transistor to turn on based on the first
or second scan signal supplied through the previous scan
line;

afourth transistor coupled between the first electrode of the
storage capacitor and the data writing circuit, the fourth
transistor to turn on based on the first or second scan
signal supplied through a current scan line among the
scan lines;

a fifth transistor coupled between the second electrode of
the driving transistor and the organic light emitting
diode, the fifth transistor to turn on based on the emis-
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sion control signal supplied from a corresponding emis-
sion control line among the emission control lines; and

a sixth transistor coupled between the first power source

and the first electrode of the driving transistor, the sixth
transistor to turn on based on the emission control signal
supplied through the corresponding emission control
line.

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

the first electrode of the storage capacitor is coupled to a

gate electrode of the driving transistor, and

the second electrode of the storage capacitor is coupled to

the first power source.

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

the first electrode of the driving transistor is coupled to the

second and sixth transistors,

the second electrode of the driving transistor is coupled to

the third and fifth transistors, and

the gate electrode of the driving transistor is coupled to the

first electrode of the storage capacitor.

10. A method for driving an organic light emitting display
device, the method comprising:

discharging a storage capacitor of a pixel to an initial

voltage;

charging the storage capacitor to an intermediate voltage

by supplying a first power source through a driving
transistor of the pixel; and

charging or discharging the storage capacitor during a

period corresponding to a data signal.

11. The method as claimed in claim 10, wherein discharg-
ing of the storage capacitor of the pixel to the initial voltage
includes sinking current from the storage capacitor.

12. The method as claimed in claim 10, further comprising:

applying current to an organic light emitting diode (OLED)

of the pixel to cause the OLED to emit light with a
luminance based on the voltage charged in the storage
capacitor.

13. An apparatus, comprising:

a switch; and

a controller to generate at least one pulse width modulated

(PWM) signal to control the switch, wherein the at least
one PWM signal is to control coupling of a current
source or a current sink through the switch to a pixel
circuit.

14. The apparatus as claimed in claim 13, wherein the
switch is on for a time sufficient to discharge a capacitor ofthe
pixel circuit to a first voltage, and wherein the time corre-
sponds to a width of the at least one PWM signal.

15. The apparatus as claimed in claim 13, wherein the
switch 1s on for a time sufficient to charge a capacitor of the
pixel circuit, and wherein the time corresponds to a width of
the at least one PWM signal.

16. The apparatus as claimed in claim 13, wherein a width
of the at least one PWM signal is based on a data signal.

17. The apparatus as claimed in claim 13, wherein:

the at least one PWM signal is to couple the current source

to the pixel circuit through the switch when a gray scale
value of a data signal is in a first range and

the at least one PWM signal is to couple the current sink to

the pixel circuit through the switch when the gray scale
value of the data signal is in a second range different
from the first range.

18. The apparatus as claimed in claim 17, wherein the first
range and the second range are separated by a gray scale
reference value.
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19. The apparatus as claimed in claim 13, wherein:

the controller generates two PWM signals to control the
switch,

a first PWM signal has a width sufficient to discharge of a
pixel capacitor in the pixel circuit during a first period,
and

a second PWM signal has a width sufficient to charge the
pixel capacitor based on adata signal in another a second
period.

20. The apparatus as claimed in claim 13, wherein the

controller generates the at least one PWM signal in synchro-
nism with a scan signal of the pixel circuit.

* % % k¥

Feb. 12, 2015



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

KRN

L 5ER
HAh A TF 30k
HAEREEEE

E)

BNAKEREERERS 5E

US20150042692A1

US14/338467

ZEERAERLNA

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

KIM MIN CHEOL
KIM IN HWAN
JUN BYUNG GEUN

KIM, MIN-CHEOL
KIM, IN-HWAN
JUN, BYUNG-GEUN

G09G3/32

patsnap

AFF ()R 2015-02-12

RiEHR 2014-07-23

G09G2310/0278 G09G3/3266 G09G3/3233 G09G2300/0814 G09G2300/0819 G09G2300/0842
G09G2300/0861 G09G2310/0251 G09G2310/0262

1020130095270 2013-08-12 KR

US9779657

Espacenet USPTO

An apparatus includes a controller to generate at least one

—MEBaREEHE  ATFEED—MHRRERH (PWM) &5 . pulse width modulated (PWM) signal to control a switch
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connected to a pixel circuit of a display device, The at least
one PWM signal controls coupling of a current source or a
current sink through the switch to the pixel circuit. When the
PWM signal is applied during a first period, the PWM signal
has awidth sufficient to discharge a pixel capacitor. When the
PWM signal 15 applied during a second period, the PWM
signal has a width which is based on a data signal. The pixel
cireuit controls emission of light with a certain gray scale
value based on the data signal,


https://share-analytics.zhihuiya.com/view/b2542a70-4c84-472c-8bb1-3f50b6f75434
https://worldwide.espacenet.com/patent/search/family/052448251/publication/US2015042692A1?q=US2015042692A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150042692%22.PGNR.&OS=DN/20150042692&RS=DN/20150042692

