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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Korean
patent application number 10-2017-0155827 filed on Nov.
21, 2017, the entire disclosure of which is incorporated
herein in its entirety by reference.

BACKGROUND

Field of Invention

[0002] Various embodiments of the present disclosure
relate to an organic light emitting display device and a
method of driving the organic light emitting display device.

Description of Related Art

[0003] With the development of information technology,
display devices that allow users to access information has
grown increasingly important. Owing to the importance of
the display device, the use of various display devices, such
as a liquid crystal display (LCD) device and an organic light
emitting display device, has increased.

[0004] Among display devices, organic light emitting dis-
play device displays an image using an organic light emit-
ting diode which emits light via re-coupling of electrons and
holes. The organic light emitting display device has an
advantage in that it has a high response speed and is operated
with low power consumption.

[0005] The organic light emitting display device includes
pixels which are coupled with data lines and scan lines. Each
of the pixels generally includes an organic light emitting
diode, and a driving transistor for controlling the amount of
current flowing through the organic light emitting diode.
Each pixel emits light having a predetermined luminance
when current is supplied from the drive transistor to the
organic light emitting diode in response to a data signal.
[0006] The pixel may include a plurality of transistors and
a plurality of capacitors to compensate for a deviation in
threshold voltage of the driving transistor. While the pixel is
operated, an operation of compensating for the threshold
voltage of the driving transistor is performed on a horizontal
line basis. However, the higher the resolution of a panel, the
shorter the horizontal period. Thus, it becomes difficult to
sufficiently compensate for the threshold voltage of the
driving transistor. Consequently, a pixel capable of reliably
compensating for the threshold voltage of the driving tran-
sistor so that the pixel may be applied to a high-resolution
panel is needed.

[0007] Recently, various electronic devices which may be
directly worn on the human body are being developed. Such
devices are generally called wearable devices.

[0008] Particularly, a head mounted display device (here-
inafter, referred to as “HMD”) which is an example of such
wearable devices may display a realistic image, thus pro-
viding a high degree of immersion. Thus, the HMD may be
used for a variety of purposes, e.g., watching movies.

SUMMARY

[0009] Various embodiments of the present disclosure are
directed to an organic light emitting display device which
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may be applied to a high-resolution HMD, and a method of
driving the organic light emitting display device.

[0010] An embodiment of the present disclosure may
provide an organic light emitting display device including:
pixels each coupled to respective one of power source lines
and respective one of scan lines, each of the power source
lines and scan lines formed on respective horizontal lines,
the pixels each coupled to respective one of data lines
formed on respective vertical lines; a scan driver configured
to supply scan signals to the scan lines; a first power source
driver configured to supply first power sources to the power
source lines; and a data driver configured to supply data
signals to the data lines. The first power source driver may
be configured to control light emitting operations of the
pixels by successively stopping the supply of the first power
sources to the power source lines.

[0011] In an embodiment, among the pixels, a pixel
coupled to an i-th scan line (i is a natural number), an i-th
power source line, and a j-th data line (j is a natural number)
may include: an organic light emitting diode; a first transis-
tor coupled between the i-th power source line and a second
node, and configured to control, in response to a voltage of
a first node, current flowing from the i-th power source line
to a second power source via the organic light emitting
diode; a second transistor coupled between the j-th data line
and the first node, and configured to be turned on when the
corresponding scan signal is supplied to the i-th scan line;
and a storage capacitor coupled between the first node and
the second node. The second node may be electrically
coupled to an anode electrode of the organic light emitting
diode.

[0012] In an embodiment, a one-frame period during
which the pixels are driven may include a first period, a
second period, a third period, and a fourth period. The pixels
may be simultaneously driven during the first period, the
second period, and the third period, and successively driven
during the fourth period.

[0013] In an embodiment, during the first period, the scan
driver may simultaneously supply the scan signals to the
scan lines, the data driver may supply the data signals having
a first reference voltage to the data lines, and the first node
and the second node may be initialized based on the first
reference voltage.

[0014] In an embodiment, during the second period, the
first power source driver may simultaneously supply the first
power sources to the power source lines, and a threshold
voltage of the first transistor may be compensated for.

[0015] Inanembodiment, during the third period, the data
driver may supply the data signals having a second reference
voltage lower than the first reference voltage to the data
lines, and a voltage stored to the storage capacitor may be
fixed.

[0016] In an embodiment, during the fourth period, the
scan driver may successively supply the scan signals to the
scan lines, the first power source driver successively stops
the supply of the first power sources to the power source
lines, and the data driver may supply the data signals having
a voltage corresponding to image data.

[0017] In an embodiment, during the fourth period, the
pixels successively emit light and may store the voltage
corresponding to the image data during respective emission
widths, and the emission widths may be set to an identical
value.
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[0018] In an embodiment, each of the emission widths
may be set to have a duration from a starting point in time
at which a corresponding one of the scan signals is supplied,
to an ending point in time at which the supply of a corre-
sponding one of the first power sources is stopped.

[0019] In an embodiment, a proportion of the emission
width to the one-frame period may be 20% or less.

[0020] In an embodiment, at least one of the first transistor
and the second transistor may be formed of an N-type
transistor.

[0021] In an embodiment, each of the first period and the
second period may be set to 100 ps or less.

[0022] In an embodiment, the third period may be shorter
than the first period or the second period.

[0023] Inanembodiment, the one-frame period may be set
to 8.3 ms or less.

[0024] In an embodiment, the organic light emitting dis-
play device wherein a pixel density of the organic light
emitting display device is 1600 ppi (pixel per inch) or more.
[0025] An embodiment of the present disclosure may
provide a method of driving an organic light emitting display
device including pixels each of which includes an organic
light emitting diode, a driving transistor, and a storage
capacitor, wherein a one-frame period during which the
pixels are driven is divided into a first period, a second
period, a third period, and a fourth period, the method
including: initializing the pixels during the first period,
compensating for a threshold voltage of a driving transistor
of each of the pixels during the second period; fixing, during
the third period, a voltage stored to the storage capacitor;
and during the fourth period, storing a voltage correspond-
ing to image data to the pixels and successively emitting
light from the pixels.

[0026] In an embodiment, during the fourth period, the
pixels may store the voltage corresponding to the image data
during respective emission widths, and successively emit
light. The emission widths may be set to an identical value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a diagram schematically illustrating a
wearable apparatus in accordance with an embodiment of
the present disclosure.

[0028] FIG. 2 is a diagram schematically illustrating a
wearable apparatus in accordance with an embodiment of
the present disclosure.

[0029] FIG. 3 is a block diagram illustrating an organic
light emitting display device in accordance with an embodi-
ment of the present disclosure.

[0030] FIG. 4 is a circuit diagram illustrating a pixel in
accordance with an embodiment of the present disclosure.
[0031] FIG. Sis a timing diagram illustrating a method of
driving a pixel in accordance with an embodiment of the
present disclosure.

[0032] FIG. 6 is a diagram illustrating a one-frame period
corresponding to the driving method of FIG. 5.

[0033] FIG. 7 is a flowchart illustrating a method of
driving an organic light emitting display device in accor-
dance with an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0034] Hereinafter, embodiments will be described in
greater detail with reference to the accompanying drawings.
Embodiments are described herein with reference to cross-
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sectional illustrations that are schematic illustrations of
embodiments (and intermediate structures). As such, varia-
tions from the shapes of the illustrations as a result, for
example, of manufacturing techniques and/or tolerances, are
to be expected. Thus, embodiments should not be construed
as limited to the particular shapes of regions illustrated
herein but may include deviations in shapes that result, for
example, from manufacturing. In the drawings, lengths and
sizes of layers and regions may be exaggerated for clarity.
Like reference numerals in the drawings denote like ele-
ments.

[0035] Terms such as “first” and “second” may be used to
describe various components, but they should not limit the
various components. Those terms are only used for the
purpose of differentiating a component from other compo-
nents. For example, a first component may be referred to as
a second component, and a second component may be
referred to as a first component and so forth without depart-
ing from the spirit and scope of the present disclosure.
Furthermore, “and/or” may include any one of or a combi-
nation of the components mentioned.

[0036] Furthermore, a singular form may include a plural
from as long as it is not specifically mentioned in a sentence.
Furthermore, “include/comprise” or “including/comprising”
used in the specification represents that one or more com-
ponents, steps, operations, and elements exist or are added.
[0037] Furthermore, unless defined otherwise, all the
terms used in this specification including technical and
scientific terms have the same meanings as would be gen-
erally understood by those skilled in the related art. The
terms defined in generally used dictionaries should be con-
strued as having the same meanings as would be construed
in the context of the related art, and unless clearly defined
otherwise in this specification, should not be construed as
having idealistic or overly formal meanings.

[0038] It is also noted that in this specification, “con-
nected/coupled” refers to one component not only directly
coupling another component but also indirectly coupling
another component through an intermediate component. On
the other hand, “directly connected/directly coupled” refers
to one component directly coupling another component
without an intermediate component.

[0039] FIG. 1 is a diagram schematically illustrating a
wearable apparatus in accordance with an embodiment of
the present disclosure. FIG. 2 is a diagram schematically
illustrating a wearable apparatus in accordance with an
embodiment of the present disclosure.

[0040] FIGS. 1 and 2 each illustrates an HMD as an
example of the wearable apparatus.

[0041] Referring to FIGS. 1 and 2, the HMD in accor-
dance with an embodiment of the present disclosure includes
a main body 30.

[0042] The main body 30 is provided with a band 31. A
user may wear the main body 30 on his/her head using the
band 31. The main body 30 has a structure capable of
removably mounting a display device 10 thereto.

[0043] For example, the display device 10, which may be
mounted to the HMD, may be a smartphone. Furthermore,
in embodiments of the present disclosure, the display device
10 is not limited to a smartphone. For example, the display
device 10 may be any one of electronic devices, such as a
tablet PC, an electronic book reader, a personal digital
assistant (PDA), a portable multimedia player (PMP), or a
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camera, provided with a display unit. Here, an organic light
emitting display device may be used as the display unit.
[0044] When the display device 10 is mounted to the main
body 30, a connector 11 of the display device 10 may be
electrically coupled with a connector 32 of the main body 30
to make it possible to perform communication between the
main body 30 and the display device 10.

[0045] Although not shown, the HMD may include at least
one of a touch panel, a button, and a wheel key to control the
display device 10.

[0046] When the display device 10 is mounted to the
HMD, the display device 10 may be driven in a second
mode. When the display device 10 is removed from the
HMD, the display device 10 may be driven in a first mode.
When the display device 10 is mounted to the HMD, the
driving mode of the display device 10 may be automatically
converted to the second mode. Alternatively, the driving
mode of the display device 10 may be converted to the
second mode by a setting operation of the user. For example,
the display device 10 may be driven in the second mode at
higher speed and higher resolution than in the first mode.
[0047] When the display device 10 is removed from the
HMD, the driving mode of the display device 10 may be
automatically converted to the first mode.

[0048] Alternatively, the driving mode of the display
device 10 may be converted to the first mode by a setting
operation of the user.

[0049] The HMD includes lenses 20 corresponding to the
eyes of the user. Each lens 20 may be embodied by a fish-eye
lens or a wide-angle lens so as to increase a field of view
(FOV) of the user.

[0050] If the display device 10 is fastened to the main
body 30, the user may see the display device 10 through the
lenses 20. Hence, this may have the same effect as if the user
watches a large screen spaced apart from him/her by a
predetermined distance.

[0051] Because the user sees the display device 10 via the
lenses 20, a valid display area may be divided into a
high-visibility area and a low-visibility area. For example,
an intermediate area based on both eyes of the user may have
high visibility, and the other areas may have low visibility.
[0052] FIG. 3 is a block diagram illustrating an organic
light emitting display device in accordance with an embodi-
ment of the present disclosure.

[0053] Referring to FIG. 3, the organic light emitting
display device 10 in accordance with an embodiment of the
present disclosure may include a pixel unit 100, a scan driver
110, a first power source driver 120, a data driver 130, a
timing controller 140, a host system 150, and a second
power source driver 160.

[0054] In an embodiment, the organic light emitting dis-
play device 10 may be embodied with a pixel density of
1600 ppi (pixel per inch) or more.

[0055] Furthermore, the organic light emitting display
device 10 may be embodied with a resolution of 3840x3840
or more. The organic light emitting display device 10 may
be driven at 120 Hz.

[0056] The pixel unit 100 may include pixels 105.
[0057] The pixels 105 may be coupled both to power
source lines DV1 to DVn (n is a natural number) and scan
lines S1 to Sn which are formed on respective horizontal
lines, and to data lines D1 to Dm (m is a natural number)
which are formed on respective vertical lines.

May 23, 2019

[0058] Each of the pixels 105 may emit light having a
predetermined luminance in response to a data signal.
[0059] The pixels 105 may be driven on a one-frame
period (FT) basis. Referring to FIG. 5, in an embodiment,
the one-frame period FT may include a first period TT1, a
second period TT?2, a third period TT3, and a fourth period
TT4.

[0060] The first period TT1 may be a period during which
the pixels 105 are initialized. During the first period TT1, all
of the pixels 105 may be simultaneously driven.

[0061] The second period TT2 may be a period during
which the threshold voltages of the pixels 105 are compen-
sated for. During the second period TT2, all of the pixels 105
may be simultaneously driven.

[0062] The third period TT3 may be a period during which
voltages stored in storage capacitors of the pixels 105 are
fixed. During the third period TT3, all of the pixels 105 may
be simultaneously driven.

[0063] The fourth period TT4 may be a period during
which the pixels 105 store voltages corresponding to image
data IDAT and successively emit light. During the fourth
period TT4, the pixels 105 may be successively driven on a
horizontal line basis.

[0064] Details pertaining to this will be explained later
herein with reference to FIGS. 4 and 5.

[0065] The scandriver 110 may provide scan signals to the
scan lines S1 to Sn.

[0066] In an embodiment, the scan driver 110 may simul-
taneously supply scan signals to the scan lines S1 to Sn
during the first period TT1, the second period TT2, and the
third period TT3. The scan driver 110 may successively
supply scan signals to the scan lines S1 to Sn during the
fourth period TT4.

[0067] If scan signals are supplied to the scan lines S1 to
Sn, transistors included in the respective pixels 105 may be
turned on. To this end, the voltages of the scan signals may
be set to a gate-on voltage (e.g., a high-level voltage) so that
the transistors included in the respective pixels 105 can be
turned on.

[0068] The first power source driver 120 may supply first
power sources to the power source lines DV1 to DVn.
[0069] In an embodiment, the first power source driver
120 may supply the first power sources to the power source
lines DV1 to DVn during the second period TT2 and the
third period TT3. The first power source driver 120 may
successively stop the supply of the first power sources to the
power source lines DV1 to DVn during the fourth period
TT4.

[0070] Here, when the first power source driver 120 suc-
cessively stops the supply of the first power sources during
the fourth period TT4, the light emitting operations of the
pixels 105 may be successively stopped.

[0071] In other words, the first power source driver 120
may simultaneously start the supply of the first power
sources to the power source lines DV1 to DVn during the
second period TT2, and successively stop the supply of the
first power sources to the power source lines DV1 to DVn
during the fourth period TT4.

[0072] According to the above-mentioned operation, for
example, referring to FIGS. 3 and 5, each of the first power
sources (ELVDDI to ELVDD) may have a constant supply
width, and the supply widths of the first power sources
(ELVDD1 to ELVDDn) may be set such that they are
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successively increased from the first power source line DV1
to the n-th power source line DVn.

[0073] The first power sources may be set to a first driving
voltage so that current flows to the organic light emitting
diodes included in the respective pixels 105.

[0074] That is, during the fourth period TT4, the light
emitting operations of the pixels 105 may be controlled in
such a way that the first power source driver 120 succes-
sively stops the supply of the first power sources, as
described above.

[0075] The data driver 130 may generate data signals
using image data IDAT input from the timing controller 140.
[0076] The data driver 130 may supply data signals to the
data lines D1 to Dm.

[0077] In an embodiment, the data driver 130 may simul-
taneously supply data signals having a first reference voltage
to the data lines D1 to Dm during the first period TT1 and
the second period TT2. The data driver 130 may simulta-
neously supply data signals having a second reference
voltage to the data lines D1 to Dm during the third period
TT3. The second reference voltage may be lower than the
first reference voltage.

[0078] The data driver 130 may supply data signals having
voltages corresponding to image data IDAT data to the data
lines D1 to Dm during the fourth period TT4.

[0079] Furthermore, the data driver 130 may supply data
signals in synchronization with scan signals to be succes-
sively supplied to the scan lines S1 to Sn, during the fourth
period TT4.

[0080] Therefore, here, the voltages corresponding to the
image data IDAT may be stored to the pixels 105.

[0081] In addition, the data driver 130 may supply a
constant voltage between the data signals. Here, the constant
voltage may refer to a preset predetermined voltage and be
used to initialize the data lines D1 to Dm.

[0082] Here, when the data driver 130 may simultaneously
supply data signals having the second reference voltage to
the data line D1 to Dm during the third period TT3, the
compensation of the pixels 105 may be interrupted.

[0083] The timing controller 140 may control the drivers
110, 120, 130, and 160 based on image data IDAT, and
timing signals such as a vertical synchronization signal, a
horizontal synchronization signal, a data enable signal, and
a clock signal which are output from the host system 150.
[0084] The host system 150 may supply the image data
IDAT to the timing controller 140 through a predetermined
interface. Furthermore, the host system 150 may supply the
timing signals to the timing controller 140.

[0085] The second power source driver 160 may supply
the second power source ELVSS to the pixels 105. The
second power source ELVSS may be maintained at a con-
stant voltage during a one-frame period.

[0086] The second power source ELVSS may be set to a
second driving voltage lower than the first driving voltage so
that current flows to the organic light emitting diodes
included in the respective pixels 105.

[0087] InFIG. 3, there are illustrated n scan lines SO to Sn,
n power source lines DV1 to DVn, and m data lines D1 to
Dm, but the present disclosure is not limited thereto. For
instance, emission control lines, dummy scan lines, and
dummy initialization lines may be additionally formed to
secure the reliability of the operation.

[0088] Although, in FIG. 3, the scan driver 110, the first
power source driver 120, the data driver 130, the timing
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controller 140, and the second power source driver 160 are
illustrated as being provided separately from each other, at
least some of the components may be integrated with each
other, as needed.

[0089] The scan driver 110, the first power source driver
120, the data driver 130, the timing controller 140, and the
second power source driver 160 may be installed using any
one of various methods, such as chip on glass, chip on
plastic, tape carrier package, and chip on film methods.
[0090] FIG. 4 is a circuit diagram illustrating a pixel 105
in accordance with an embodiment of the present disclosure.
[0091] In FIG. 4, for the sake of explanation, among the
pixels 105, a pixel 105 coupled to an i-th scan line Si (i is
a natural number), an i-th power source line DV, and a j-th
data line Dj (j is a natural number) is illustrated.

[0092] Referring to FIG. 4, the pixel 105 in accordance
with an embodiment of the present disclosure may include
an organic light emitting diode OLED, and a pixel circuit
PC.

[0093] An anode electrode of the organic light emitting
diode OLED may be coupled to the pixel circuit PC, and a
cathode electrode thereof may be coupled to the second
power source ELVSS. The organic light emitting diode
OLED may emit light having a predetermined luminance
corresponding to the amount of current supplied from the
pixel circuit PC.

[0094] The pixel circuit PC may control the amount of
current to be supplied to the organic light emitting diode
OLED in response to a data signal.

[0095] The pixel circuit PC may include a first transistor
T1, a second transistor T2, and a storage capacitor Cst.
[0096] The first transistor (or driving transistor) T1 may be
coupled between the i-th power source line DVi and a
second node N2. The second node N2 may refer to a node
which is electrically coupled to the anode electrode of the
organic light emitting diode OLED. A gate electrode of the
first transistor T1 may be coupled to a first node N1.
[0097] The first transistor T1 may control, in response to
the voltage of the first node N1, the amount of current to be
supplied from the i-th power source line DVi to the second
power source ELVSS via the organic light emitting diode
OLED.

[0098] The second transistor T2 may be coupled between
the j-th data line Dj and the first node N1. A gate electrode
of the second transistor T2 may be coupled to the i-th scan
line S1.

[0099] When a scan signal is supplied to the i-th scan line
Si, the second transistor T2 is turned on so that the j-th data
line Dj may be electrically coupled to the first node N1, and
a data signal may be supplied from the j-th data line Dj to
the storage capacitor Cst.

[0100] Inanembodiment of the present disclosure, at least
one of the first transistor T1 and the second transistor T2
may be formed of an N-type transistor (e.g., NMOS).
[0101] The storage capacitor Cst may be coupled between
the first node N1 and the second node N2.

[0102] The storage capacitor Cst may be charged in
response to a data signal from the j-th data line Dj.

[0103] FIG. 5is a timing diagram illustrating a method of
driving the pixel 105 in accordance with an embodiment of
the present disclosure.

[0104] Referring to FIGS. 4 and 5, the one-frame period
FT may include a first period TT1, a second period TT2, a
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third period TT3, and a fourth period TT4. In an embodi-
ment, the one-frame period FT may be set to 8.3 ms or less.
[0105] Furthermore, scan signals SS1 to SSn may be
respectively applied to the scan lines S1 to Sn (refer to FIG.
3). First power sources ELVDD1 to ELVDDn may be
respectively applied to the power source lines DV1 to DVn
(refer to FIG. 3). In detail, an i-th scan signal SSi may be
applied to the i-th scan line Si, and an i-th first power source
ELVDDI may be applied to the i-th power source line DVi.
[0106] For the sake of explanation, the following descrip-
tion will be based on the pixel 105 shown in FIG. 4.
[0107] The first period TT1 may be a period during which
the pixels 105 are initialized. During the first period TT1, all
of the pixels 105 may be simultaneously driven.

[0108] During the first period TT1, scan signals SS1 to
SSn may be simultaneously supplied, and a j-th data signal
DS;j having a first reference voltage RV1 may be supplied.
[0109] When the scan signals SS1 to SSn are supplied, the
second transistor T2 of each of the pixels 105 may be turned
on.

[0110] Ifthe second transistor T2 is turned on, the j-th data
line Dj and the first node N1 may be electrically coupled to
each other.

[0111] Here, the first node N1 and the second node N2
may be initialized based on the first reference voltage RV1.

[0112] During the first period TT1, the pixels 105 may be
initialized.
[0113] In an embodiment, the first period TT1 may be set

to 100 ps or less.

[0114] The second period TT2 may be a period during
which the threshold voltages of the pixels 105 are compen-
sated for. During the second period TT2, all of the pixels 105
may be simultaneously driven.

[0115] During the second period TT2, in succession to the
first period TT1, the scan signals SS1 to SSn may be
simultaneously supplied, and the j-th data signal DSj having
the first reference voltage RV1 may be supplied.

[0116] In addition, during the second period TT2, the first
power sources ELVDDI to ELVDDn may be simultaneously
supplied.

[0117] Ifthe first power sources ELVDDI to ELVDDn are
simultaneously supplied, the storage capacitor Cst of each of
the pixels 105 may store a voltage corresponding to the
threshold voltage of the first transistor T1.

[0118] In detail, as time passes, the voltage stored in the
storage capacitor Cst may become close to the voltage
corresponding to the threshold voltage of the first transistor
T1.

[0119] In other words, during the second during TT2, the
threshold voltage of the first transistor T1 of each of the
pixels 105 may be compensated for.

[0120] In an embodiment, the second period TT2 may be
set to 100 us or less.

[0121] The third period TT3 may be a period during which
the voltage stored in the storage capacitor Cst of each of the
pixels 105 is fixed. During the third period TT3, all of the
pixels 105 may be simultaneously driven.

[0122] During the third period TT3, in succession to the
second period TT2, the scan signals SS1 to SSn may be
simultaneously supplied, and the first power sources
ELVDDI1 to ELVDDn may be simultaneously supplied.
[0123] Furthermore, during the third period TT3, a j-th
data signal DSj having a second reference voltage RV2 may
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be supplied. The second reference voltage RV2 may be set
to a value lower than the first reference voltage RV1.
[0124] TIf the voltage of the j-th data signal DSj changes
from the first reference voltage RV1 to the second reference
voltage RV2, the voltage stored to the storage capacitor Cst
at that time may be fixed.

[0125] In other words, during the third period TT3, the
voltage stored in the storage capacitor Cst of each of the
pixels 105 is fixed.

[0126] During the above-mentioned first to third periods
TT1 to TT3, all of the pixels 105 may be simultaneously
driven. Therefore, during the first to third periods TT1 to
TT3, the voltage corresponding to the threshold voltage of
the first transistor T1 may be stored in the storage capacitor
Cst included in each of the pixels 105.

[0127] Furthermore, since the pixels 105 are simultane-
ously driven during the first to third periods TT1 to TT3, a
sufficient amount of time for the pixels 105 to successively
emit light may be secured. Hence, the threshold voltages of
the pixels 105 may be reliably compensated for, whereby the
organic light emitting display device may be applied to a
high-resolution HMD.

[0128] Inan embodiment, the third period TT3 may be set
to a time shorter than the first period TT1 or the second
period TT2.

[0129] The fourth period TT4 may be a period during
which the pixels 105 store voltages corresponding to the
image data IDAT and successively emit light. During the
fourth period TT4, the pixels 105 may be successively
driven on a horizontal line basis.

[0130] During the fourth period TT4, in succession to the
third period TT3, the first power sources ELVDDI to
ELVDDn may be simultaneously supplied, and the opera-
tions of supplying the first power sources ELVDDI1 to
ELVDDn may be successively stopped.

[0131] Each of the first power sources ELVDDI1 to
ELVDDn may have a first driving voltage. Here, the first
driving voltage may be set such that the pixels 105 can emit
light in response to the data signal.

[0132] Furthermore, during the fourth period TT4, the
scan signals SS1 to SSn may be successively supplied, and
a j-th data signal DSj having a voltage corresponding to the
image data IDAT (refer to FIG. 3) may be supplied. Here, the
j-th data signal DSj may be synchronized with the scan
signals SS1 to SSn that are successively supplied.

[0133] When the scan signals SS1 to SSn are successively
supplied, the second transistor T2 of each of the pixels 105
may be turned on. If the second transistor T2 is turned on,
the j-th data line Dj and the first node N1 may be electrically
coupled to each other. In this case, a voltage obtained by
compensating for a voltage corresponding to the threshold
voltage of the first transistor T1 may be applied to the first
node N1.

[0134] Inanembodiment, the voltage corresponding to the
threshold voltage of the first transistor T1 may be the sum of
the voltage of the j-th data signal DS;j and the voltage stored
in the corresponding storage capacitor Cst.

[0135] Here, the first transistor T1 may control, in
response to the voltage of the first node N1, the amount of
current to be supplied from the i-th power source line DVi
to the second power source ELVSS via the organic light
emitting diode OLED.

[0136] Each of the pixels 105 may store a voltage corre-
sponding to the image data IDAT (refer to FIG. 3) during a
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corresponding emission width EMT, and the pixels 105 may
successively emit light. For example, the emission widths
EMT of the pixels 105 may be set to an identical value.
[0137] Each emission width EMT may be set to a duration
from a starting point in time at which a corresponding one
of the scan signals SS1 to SSn that are successively supplied
begins to be supplied, to an ending point in time at which the
supply of a corresponding one of the first power sources
ELVDDI1 to ELVDDn that are successively interrupted is
stopped.

[0138] Inanembodiment, the proportion of each emission
width EMT to the one-frame period FT may be 20% or less.
[0139] FIG. 6 is a diagram illustrating the one-frame
period corresponding to the driving method of FIG. 5.
[0140] In FIG. 6, there is illustrated the case where all of
the pixels 105 emit light in response to a data signal, and the
horizontal axis denotes time, and the vertical axis denotes
first to n-th horizontal lines.

[0141] Referring to FIG. 6, the pixels 105 may be simul-
taneously driven during the first to third periods TT1 to TT3.
Here, during the first to third periods TT1 to TT3, a voltage
corresponding to the threshold voltage of the first transistor
T1 of each of the pixels 105 may be stored in the corre-
sponding storage capacitor Cst.

[0142] During the fourth period TT4, the pixels 105 may
be successively driven. Here, during the fourth period TT4,
voltages corresponding to the data signal may be stored to
the pixels 105 on a horizontal line basis. After the voltages
corresponding to the data signal have been stored, the pixels
105 may successively emit light on a horizontal line basis.
Here, respective emission periods of the pixels 105 may be
set to an identical value regardless of the position of the
horizontal line.

[0143] FIG. 7 is a flowchart illustrating a method of
driving the organic light emitting display device 10 in
accordance with an embodiment of the present disclosure.
[0144] Hereinafter, the method of driving the organic light
emitting display device 10 will be described with reference
to FIGS. 3 t0 7.

[0145] At step S110, the pixels 105 may be simultaneously
initialized.
[0146] At step S120, the threshold voltages of the first

transistors T1 (driving transistors) of the pixels 105 may be
simultaneously compensated for. In detail, the storage
capacitor Cst of each of the pixels 105 may store a voltage
corresponding to the threshold voltage of the first transistor
T1.

[0147] Here, as time passes, the voltage stored in the
storage capacitor Cst may become close to the voltage
corresponding to the threshold voltage of the first transistor
T1.

[0148] At step S130, the voltage stored in the storage
capacitor Cst of each of the pixels 105 may be fixed.
[0149] At step S140, the voltages corresponding to the
image data IDAT may be stored to the pixels 105, and the
pixels 105 may successively emit light.

[0150] In various embodiments of an organic light emit-
ting display device and a driving method thereof in accor-
dance with the present disclosure, threshold voltages of
respective driving transistors included in pixels may be
simultaneously compensated for, whereby a sufficient
amount of time may be allocated to a threshold voltage
compensation period.
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[0151] In other words, in various embodiments of the
present disclosure, the threshold voltage of each driving
transistor may be reliably compensated for, so that the
organic light emitting display device may be applied to a
high-resolution HMD.

[0152] 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 ordinary 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 con-
nection with other embodiments unless otherwise specifi-
cally 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 disclosure as set forth in the following claims.

What is claimed is:

1. An organic light emitting display device comprising:

pixels each coupled to respective one of power source
lines and respective one of scan lines, each of the power
source lines and scan lines formed on respective hori-
zontal lines, the pixels each coupled to respective one
of data lines formed on respective vertical lines;

a scan driver configured to supply scan signals to the scan
lines;

a first power source driver configured to supply first
power sources to the power source lines; and

a data driver configured to supply data signals to the data
lines,

wherein the first power source driver is configured to
control light emitting operations of the pixels by suc-
cessively stopping the supply of the first power sources
to the power source lines.

2. The organic light emitting display device according to
claim 1, wherein, among the pixels, a pixel coupled to an i-th
scan line (i is a natural number), an i-th power source line,
and a j-th data line (j is a natural number) comprises:

an organic light emitting diode;

a first transistor coupled between the i-th power source
line and a second node, and configured to control, in
response to a voltage of a first node, current flowing
from the i-th power source line to a second power
source via the organic light emitting diode;

a second transistor coupled between the j-th data line and
the first node, and configured to be turned on when the
corresponding scan signal is supplied to the i-th scan
line; and

a storage capacitor coupled between the first node and the
second node,

wherein the second node is electrically coupled to an
anode electrode of the organic light emitting diode.

3. The organic light emitting display device according to
claim 2,

wherein a one-frame period during which the pixels are
driven includes a first period, a second period, a third
period, and a fourth period, and

wherein the pixels are simultaneously driven during the
first period, the second period, and the third period, and
successively driven during the fourth period.

4. The organic light emitting display device according to

claim 3, wherein, during the first period, the scan driver
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simultaneously supplies the scan signals to the scan lines,
the data driver supplies the data signals having a first
reference voltage to the data lines, and the first node and the
second node are initialized based on the first reference
voltage.

5. The organic light emitting display device according to
claim 4, wherein, during the second period, the first power
source driver simultaneously supplies the first power sources
to the power source lines, and a threshold voltage of the first
transistor is compensated for.

6. The organic light emitting display device according to
claim 5, wherein, during the third period, the data driver
supplies the data signals having a second reference voltage
lower than the first reference voltage to the data lines, and
a voltage stored to the storage capacitor is fixed.

7. The organic light emitting display device according to
claim 6, wherein, during the fourth period, the scan driver
successively supplies the scan signals to the scan lines, the
first power source driver successively stops the supply of the
first power sources to the power source lines, and the data
driver supplies the data signals having a voltage correspond-
ing to image data,

8. The organic light emitting display device according to
claim 7, wherein, during the fourth period, the pixels suc-
cessively emit light and store the voltage corresponding to
the image data during respective emission widths, and the
emission widths are set to an identical value.

9. The organic light emitting display device according to
claim 8, wherein each of the emission widths is set to have
a duration from a starting point in time at which a corre-
sponding one of the scan signals is supplied to an ending
point in time at which the supply of a corresponding one of
the first power sources is stopped.

10. The organic light emitting display device according to
claim 8, wherein a proportion of the emission width to the
one-frame period is 20% or less.

May 23, 2019

11. The organic light emitting display device according to
claim 2, wherein at least one of the first transistor and the
second transistor is formed of an N-type transistor.

12. The organic light emitting display device according to
claim 3, wherein each of the first period and the second
period is set to 100 ps or less.

13. The organic light emitting display device according to
claim 3, wherein the third period is shorter than the first
period or the second period.

14. The organic light emitting display device according to
claim 3, wherein the one-frame period is set to 8.3 ms or
less.

15. The organic light emitting display device according to
claim 3, wherein a pixel density of the organic light emitting
display device is 1600 ppi (pixel per inch) or more.

16. A method of driving an organic light emitting display
device comprising pixels each of which includes an organic
light emitting diode, a driving transistor, and a storage
capacitor, wherein a one-frame period during which the
pixels are driven is divided into a first period, a second
period, a third period, and a fourth period, the method
comprising:

initializing the pixels during the first period;

compensating for a threshold voltage of a driving tran-

sistor of each of the pixels during the second period,
fixing, during the third period, a voltage stored to the
storage capacitor; and

during the fourth period, storing a voltage corresponding

to image data to the pixels and successively emitting
light from the pixels.

17. The method according to claim 18,

wherein, during the fourth period, the pixels store the

voltage corresponding to the image data during respec-
tive emission widths, and successively emit light, and
wherein the emission widths are set to an identical value.

* ok % k&
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