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ORGANIC LIGHT EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0023762, filed on
Mar. 17, 2010, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The following description relates to an organic light
emitting display, and more particularly, to an organic light
emitting display capable of displaying an image with desired
brightness.

[0004] 2. Description of Related Art

[0005] Recently, various flat panel displays (FPDs) that are
lighter in weight and smaller in volume than comparable
cathode ray tubes (CRTs) have been developed. The types of
FPDs include liquid crystal displays (LCDs), field emission
displays (FEDs), plasma display panels (PDPs), and organic
light emitting displays.

[0006] Among the FPDs, an organic light emitting display
is capable of displaying an image using organic light emitting
diodes (OLED) that generate light through the re-combina-
tion of electrons and holes. The organic light emitting display
has relatively high response speed and relatively low power
consumption.

[0007] Theorganic light emitting display includes pixels at
crossing regions of data lines and scan lines, a data driver for
supplying data signals to the data lines, and a scan driver for
supplying scan signals to the scan lines.

[0008] The scan driver sequentially supplies the scan sig-
nals to the scan lines. The data driver supplies the data signals
to the data lines in synchronization with the scan signals.
[0009] The pixels are selected when the scan signals are
supplied to the scan lines to receive the data signals from the
data lines. A pixel that receives a data signal charges (stores)
avoltage corresponding to a difference between the voltage of
the data signal and the voltage of a first power source in a
storage capacitor. Then, the pixel supplies current corre-
sponding to the voltage charged (stored) in the storage capaci-
tor from the first power source to a second power source via
the OLED to generate light with a brightness (e.g., a prede-
termined brightness).

[0010] However, due to the voltage drop of the first power
source, a desired voltage may not be charged in the storage
capacitor. Therefore, an image with desired brightness may
not be displayed. In more detail, the first power source sup-
plies a current (e.g., a predetermined current) to the OLED
and a voltage drop (e.g., a predetermined voltage drop) is
generated in accordance with the amount of current supplied
to the OLED. In this case, the desired voltage may not be
charged in the storage capacitor for charging the voltage
corresponding to the difference voltage between the first
power source and the data signal.

[0011] In addition, when the data signal is supplied to one
terminal ofthe storage capacitor, the voltage of the first power
source coupled to the other terminal of the storage capacitor
may temporarily change. Therefore, picture quality may be
further deteriorated. In particular, such a problem is severe in
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a high resolution and large panel where a plurality of storage
capacitors are formed in units of horizontal lines (or rows).

SUMMARY

[0012] Accordingly, one or more aspects of one or more
embodiments of the present invention are directed to an
organic light emitting display capable of displaying an image
with desired brightness.

[0013] In order to achieve the foregoing and/or other
aspects of the present invention, according to one embodi-
ment of the present invention, there is provided an organic
light emitting display, including a scan driver for driving a
plurality of scan lines and a plurality of emission control
lines, a data driver for driving a plurality of data lines, a
display unit including pixels at crossing regions of the scan
lines and the data lines, a plurality of first power source lines
coupled to a first power source configured to supply a first
voltage and coupled to the pixels in units of vertical lines (or
columns), a plurality of horizontal power source lines extend-
ing in a direction parallel with the scan lines and coupled to
the pixels in rows, and a second power source line coupled to
the horizontal power source lines and coupled to a second
power source and configured to supply the same voltage as the
first power source, wherein each of the pixels is configured to
store a voltage corresponding to the voltage of the second
power source and the voltage of a data signal and is config-
ured to control an amount of current that flows from the first
power source in accordance with the stored voltage.

[0014] The organic light emitting display may further
include a plurality of resistors, each of the resistors being
coupled between a respective horizontal power source line of
the horizontal power source lines and the second power
source line. The scan driver may be configured to sequentially
supply a plurality of scan signals to the scan lines and to
sequentially supply a plurality of emission control signals to
the emission control lines. The scan driver may be further
configured to supply an emission control signal of the emis-
sion control signals to an ith (i is a natural number) emission
control line of the emission control lines that overlaps with a
scan signal of the scan signals supplied to an ith scan line of
the scan lines. The scan driver may be further configured to
supply inverted emission control signals generated by invert-
ing the emission control signals to a plurality of inverted
emission control lines extending in a direction parallel with
the emission control lines. The organic light emitting display
may further include a plurality of first switching elements,
each of the first switching elements being coupled between a
respective horizontal power source line of the horizontal
power source lines and the second power source line.

[0015] The scandriver may be further configured to turn on
a corresponding first switching element of the first switching
elements in a period where a storage capacitor included in
each of the pixels is charged and is configured to turn off the
corresponding first switching element in other periods. The
first switching element of the plurality of first switching ele-
ments in an ith (i is a natural number) horizontal line (or row)
may be configured to be turned on when a corresponding
inverted emission control signal of the inverted emission con-
trol signals is supplied to an ith inverted emission control line
of the inverted emission control lines and to be turned off
when the corresponding inverted emission control signal is
not supplied to the ith inverted emission control line. Each of
the pixelsin an ith (i is a natural number) row of the rows may
include an organic light emitting diode (OLED), a pixel cir-
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cuit for controlling the amount of current supplied to the
OLED, a first transistor coupled between a first node, the first
node being a common node between the pixel circuit and the
first power source line and an ith horizontal power source line
of the horizontal power source lines, the first transistor being
configured to be turned off when the emission control signal
is supplied to the ith emission control line, and a storage
capacitor coupled between the pixel circuit and the ith hori-
zontal power source line.

[0016] The scan driver may be configured to turn off the
first transistor in a period where the storage capacitor is
charged and to turn on the first transistor in other periods.
Each of'the pixels in the ith row may further include a second
transistor coupled between the first node and the pixel circuit
and configured to be turned off when the emission control
signal is supplied to the ith emission control line. The pixel
circuit may include a third transistor coupled between the first
node and the OLED and having a gate electrode coupled to
one terminal of the storage capacitor, and a fourth transistor
coupled between a corresponding data line of the data lines
and one terminal of the storage capacitor and configured to be
turned on when the scan signal is supplied to the ith scan line.
The second power source may have a lower wiring line resis-
tance than that of the horizontal power source line and that of
the first power source line. The organic light emitting display
may further include at least one third power source line
coupled to the second power source and extending in a direc-
tion parallel with the data lines in the display unit region. The
organic light emitting display may further include a plurality
of second switching elements, each of the second switching
elements being coupled between a corresponding horizontal
power source line of the horizontal power source lines and the
at least one third power source line. The second switching
element of the second switching elements in an ith (i is a
natural number) row of the rows may be configured to be
turned on when the corresponding scan signal of the scan
signals is supplied to an ith scan line of the scan lines. The
organic light emitting display may further include a plurality
of third switching elements, each of the third switching ele-
ments being coupled between a corresponding horizontal
power source line of the horizontal power source lines and the
at least one third power source line. The third switching
element of the third switching elements in the ith (iis a natural
number) row of the rows may be configured to be turned on
when a corresponding scan signal of the scan signals is sup-
plied to an (i-1)th scan line of the scan lines.

[0017] 1In organic light emitting displays according to
embodiments of the present invention, a voltage is charged
(stored) in the storage capacitor using the second power
source and a data signal regardless of the first power source
(e.g., the voltage of the first power source) for supplying
current to the OLED. In this case, a desired voltage may be
charged (stored) in the storage capacitor so that an image with
desired (or more uniform) brightness may be displayed. In
addition, according to one embodiment of the present inven-
tion, a third power source line may be added to be coupled to
the horizontal power source lines and the second power
source is additionally supplied to the horizontal power source
lines using the third power source line. Therefore, it is pos-
sible to prevent or reduce changes in the voltage of the second
power source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
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present invention, and, together with the description, serve to
explain the principles of the present invention.

[0019] FIG. 1 is a schematic view illustrating an organic
light emitting display according to a first embodiment of the
present invention;

[0020] FIG. 2 is a circuit diagram illustrating a pixel which
may be used in the embodiment of FIG. 1;

[0021] FIG. 3 is a waveform diagram illustrating a method
of driving the pixel of FIG. 2;

[0022] FIG. 4 is acircuit diagram illustrating another pixel
which may be used in the embodiment of FIG. 1;

[0023] FIG. 5 is a circuit diagram illustrating still another
pixel which may be used with the embodiment of FIG. 1,
[0024] FIG. 6 is a waveform diagram illustrating a method
of driving the pixel of FIG. 5;

[0025] FIG. 7is a schematic diagram illustrating an organic
light emitting display according to a second embodiment of
the present invention;

[0026] FIG. 8 is a circuit diagram illustrating a pixel which
may be used with the embodiment of FIG. 7;

[0027] FIG. 9 is a schematic view illustrating an organic
light emitting display according to a third embodiment of the
present invention;

[0028] FIG. 10 is a circuit diagram illustrating a pixel
which may be used with the embodiment of FIG. 9;

[0029] FIG. 11 is a schematic view illustrating an organic
light emitting display according to a fourth embodiment of
the present invention;

[0030] FIG. 12 is a circuit diagram illustrating a pixel
which may be used with the embodiment of FIG. 11; and
[0031] FIG. 13 is a schematic view illustrating an organic
light emitting display according to a fifth embodiment of the
present invention.

DETAILED DESCRIPTION

[0032] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via one or more third elements. Further, some
of the elements that are not essential to the complete under-
standing of the invention are omitted for clarity. Also, like
reference numerals refer to like elements throughout.

[0033] Hereinafter, exemplary embodiments by which
those skilled in the art can easily perform the present inven-
tion will be described in more detail with reference to FIGS.
1to 13.

[0034] FIG. 1 is a schematic view illustrating an organic
light emitting display according to a first embodiment of the
present invention.

[0035] Referring to FIG. 1, the organic light emitting dis-
play according to the first embodiment of the present inven-
tion includes a display unit (or a pixel unit) 130 having pixels
140 located at crossing regions of scan lines S1 to Sn and data
lines D1 to Dm, a scan driver 110 for driving (e.g., for pro-
viding scan signals, emission control signals, and inverted
emission control signals to) the scan lines S1 to Sn, emission
control lines E1 to En, and inverted emission control lines /E1
to /En, a data driver 120 for driving (e.g., providing data
signals to) the data lines D1 to Dm, and a timing controller
150 for controlling the scan driver 110 and the data driver 120.
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[0036] In addition, the organic light emitting display
according to one embodiment of the present invention
includes first power source lines 160 extending in a direction
parallel with the data lines D1 to Dm in a plurality of vertical
lines (or columns) to be coupled to the pixels 140, horizontal
power source lines 170 extending in a direction parallel with
the scan lines S1 to Sn to be coupled to the pixels 140 in a
plurality of horizontal lines (or rows), a second power source
line 180 formed outside the display unit 130 to be coupled to
asecond power source ELVDD2, and first switching elements
SW1, each of the first switching elements SW1 being formed
between a respective horizontal power source line of the
horizontal power source lines 170 and the second power
source line 180.

[0037] The scan driver 110 sequentially supplies scan sig-
nals to the scan lines S1 to Sn and sequentially supplies
emission control signals to the emission control lines E1 to
En. In addition, the scan driver 110 sequentially supplies
inverted emission control signals to the inverted emission
control lines /E1 to /En.

[0038] The scan signals have a voltage (for example, in a
low level) at which transistors included in the pixel 140 may
be turned on. The emission control signals are set to have a
voltage (for example, in a high level) at which the transistors
included in the pixel 140 may be turned off. The inverted
emission control signals are obtained by inverting the polari-
ties of the emission control signals using an inverter and are
set to have a voltage at which the transistors may be turned on.

[0039] According to embodiments of the present invention,
the widths of the emission control signals and the scan signals
may be set to vary in accordance with the structure of the pixel
140. For example, the emission control signal supplied to the
ith (i is a natural number) emission control line Ei may be
supplied to overlap with the scan signal supplied to the ith
scan line Si. The inversion emission control signal supplied to
the ith inverted emission control line /Ei is generated by
inverting the emission control signal supplied to the ith emis-
sion control line Fi. The inverted emission control signal
supplied to the ith inverted emission control line /Ei is differ-
ent from the emission control signal supplied to the ith emis-
sion control line Ei only in that the polarity of the inverted
emission control signal supplied to the ith inverted emission
control line /Fi is inverted and is set to be supplied at the same
point of time and to have the same width as the emission
control signal supplied to the ith emission control line Ei.

[0040] The data driver 120 supplies data signals to the data
lines D1 to Dm when the scan signals are supplied.

[0041] The timing controller 150 controls the scan driver
110 and the data driver 120. In addition, the timing controller
150 realigns data supplied from the outside and transmits the
data to the data driver 120.

[0042] The first power source lines 160 are coupled to the
pixels 140 in units of vertical lines (or columns). The first
power source lines 160 are coupled to a first power source
ELVDDI1 and supply the voltage of the first power source
ELVDDI1 to the pixels 140. The first power source ELVDD1
supplies a current (e.g., a predetermined current) to the
OLEDs in the pixels 140.

[0043] Thesecond power source line 180 is formed outside
the display unit 130 and is coupled to the second power source
ELVDD2. The second power source ELVDD2 is set to supply
the same voltage as the first power source ELVDDI1. The
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second power source ELVDD2 controls the voltage charged
(stored) in the storage capacitor included in each of the pixels
140.

[0044] The horizontal power source lines 170 are coupled
to the pixels 140 in units of horizontal lines (or rows). The
horizontal power source lines 170 receive the voltage of the
second power source ELVDD2 when the respective first
switching elements SW1 are turned on.

[0045] Each first switching element SW1 of the first
switching elements is formed between a corresponding hori-
zontal power line of the horizontal power source lines 170 and
the second power source line 180. The first switching element
SW1 is turned on when the inverted emission control signal is
supplied to electrically couple the corresponding horizontal
power source line 170 to the second power source line 180.
[0046] The display unit 130 includes the pixels 140 located
at crossing regions of the scan lines S1 to Snand the data lines
D1 to Dm. The pixels 140 charge (store) a voltage corre-
sponding to a voltage difference between the voltage of a data
signal of the data signals and the voltage of the second power
source ELVDD2 and control the amount of current that flows
from the first power source ELVDDI to a third power source
ELVSSviathe OLED inaccordance with the charged (stored)
voltage.

[0047] FIG. 2 is a circuit diagram illustrating a pixel which
may be used with the embodiment of FIG. 1.

[0048] Referring to FIG. 2, a pixel 140 according to one
embodiment of the present invention includes an OLED, a
pixel circuit 142 for controlling the amount of current sup-
plied to the OLED, a first transistor M1 coupled between the
pixel circuit 142 and a horizontal power source line 170, and
a storage capacitor Cst.

[0049] The anode electrode of the OLED is coupled to the
pixel circuit 142, and the cathode electrode of the OLED is
coupled to the third power source ELVSS. The OLED gener-
ates light with a brightness (e.g., a predetermined brightness)
in accordance with the current supplied from the pixel circuit
142.

[0050] The first electrode of the first transistor M1 is
coupled to a first node N1 that is a common terminal of a first
power source line 160 and the pixel circuit 142, and the
second electrode of the first transistor M1 is coupled to the
horizontal power source line 170. The gate electrode of the
first transistor M1 is coupled to the emission control line En.
The first transistor M1 is turned off when an emission control
signal is supplied to the emission control line En and is turned
on in other cases.

[0051] The storage capacitor Cst is coupled between the
horizontal power source line 170 and the pixel circuit 142.
The storage capacitor Cst charges (stores) a voltage corre-
sponding to the data signal supplied from the pixel circuit 142
and the second power source ELVDD2 supplied from the
horizontal power source line 170.

[0052] The pixel circuit 142 controls the amount of current
that flows from the first power source ELVDDI to the third
power source ELVSS via the OLED in accordance with the
voltage charged (stored) in the storage capacitor Cst. There-
fore, the pixel circuit 142 includes a third transistor M3 and a
fourth transistor M4.

[0053] Thefirstelectrode of the third transistor (or a driving
transistor) M3 is coupled to the first node N1, and the second
electrode of the third transistor M3 is coupled to the anode
electrode of the OLED. The gate electrode of the third tran-
sistor M3 is coupled to one terminal of the storage capacitor
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Cst. The third transistor M3 controls the amount of current
supplied to the OLED in accordance with the voltage charged
(stored) in the storage capacitor Cst.

[0054] The first electrode of the fourth transistor M4 is
coupled to the data line Dm, and the second electrode of the
fourth transistor M4 is coupled to one terminal of the storage
capacitor Cst. The gate electrode of the fourth transistor M4 is
coupled to the scan line Sn. The fourth transistor M4 is turned
on when a scan signal is supplied to the scan line Sn to
electrically couple the data line Dm to one terminal of the
storage capacitor Cst.

[0055]  According to embodiments of the present invention,
the pixel circuit 142 may be realized by various types of
suitable circuits. That is, according to embodiments of the
present invention, the pixel circuit 142 may be realized by
various types of suitable circuits that may supply current to
the OLED in accordance with the voltage charged (stored) in
the storage capacitor Cst.

[0056] FIG. 3 is a waveform diagram illustrating a method
of driving the pixel of FIG. 2 according to one embodiment of
the present invention.

[0057] Referring to FIG. 3, an emission control signal is
supplied to the emission control line En, and the inverted
emission control signal is supplied to the inverted emission
control line /En.

[0058] When the emission control signal is supplied to the
emission control line En, the first transistor M1 is turned off.
When the inverted emission control signal is supplied to the
inverted emission control line /En, the first switching element
SW1 is turned on. When the first switching element SW1 is
turned on, the second power source line 180 and the horizon-
tal power source line 170 are electrically coupled to each
other. In this case, the voltage of the second power source
ELVDD?2 is supplied to the horizontal power source line 170.
[0059] Then, a scan signal is supplied to the scan line Sn so
that the fourth transistor M4 is turned on. When the fourth
transistor M4 is turned on, a data signal from the data line Dm
is supplied to one terminal of the storage capacitor Cst. The
storage capacitor Cst charges (stores) a voltage correspond-
ing to a difference between the voltage of the data signal and
the voltage of the second power source ELVDD?2. The second
power source ELVDD2 does not supply current to the OLED.
Therefore, a desired voltage is charged (stored) in the storage
capacitor Cst.

[0060] After the voltage is charged (stored) in the storage
capacitor Cst, the supply of the scan signal to the scan line Sn
is stopped so that the fourth transistor M4 is turned off. After
the fourth transistor M4 is turned off, supply of the emission
control signal to the emission control line En is stopped and
supply of the inverted emission control signal to the inverted
emission control line /En is stopped.

[0061] When the supply of the emission control signal to
the inverted emission control line /En is stopped, the first
switching element SW1 is turned off. When the supply of the
emission control signal to the emission control line En is
stopped, the first transistor M1 is turned on. When the first
transistor M1 is turned on, the horizontal power source line
170 and the first power source line 160 are electrically
coupled to each other so that the voltage of the first power
source ELVDDI is supplied to the horizontal power source
line 170.

[0062] When the voltage of the first power source ELVDD1
is supplied to the horizontal power source line 170, because
one terminal of the storage capacitor Cst is floating, the stor-
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age capacitor Cst maintains the voltage charged (stored) in a
previous period regardless of the voltage of the first power
source ELVDDI1 supplied to the horizontal power source line
170. The third transistor M3 controls the amount of current
that flows from the first power source ELVDDI to the second
power source ELVSS via the OLED in accordance with the
voltage charged (stored) in the storage capacitor Cst.

[0063] According to embodiments of the present invention,
the voltage charged (stored) in the storage capacitor Cst is
determined regardless of the first power source ELVDD1 (or
the voltage supplied by the first power source ELVDDI) for
supplying current to the OLED. That is, according to embodi-
ments of the present invention, the voltage is charged (stored)
in the storage capacitor Cst using the second power source
ELVDD2 so that an image with desired (or more uniform)
brightness may be displayed.

[0064] FIG. 4 s acircuit diagram illustrating another pixel
which may be used with the embodiment of FIG. 1. In FIG. 4,
the same elements as FIG. 2 are denoted by the same refer-
ence numerals and detailed description thereof will be omit-
ted.

[0065] Referring to FIG. 4, a pixel 140¢ according to
another embodiment of the present invention includes a sec-
ond transistor M2 coupled between a first node N1 and the
first electrode of a third transistor M3. The gate electrode of
the second transistor M2 is coupled to the emission control
line En. The second transistor M2 is turned off when the
emission control signal is supplied to the emission control
line En and is turned on in other periods. That is, the second
transistor M2 blocks electric coupling between the first node
N1 and the first electrode of the third transistor M3 in a period
where a voltage is charged (stored) in a storage capacitor Cst
to prevent (or block) unnecessary current from flowing to the
OLED.

[0066] FIG. 5 is a circuit diagram illustrating still another
pixel 1405 which may be used with the embodiment of FIG.
1. In FIG. §, the same elements as FIG. 4 are denoted by the
same reference numerals and detailed description thereof will
be omitted.

[0067] Referring to FIG. 5, a pixel circuit 142" according to
still another embodiment of the present invention includes
five transistors M3', M4', M5, M6, and M7 in order to com-
pensate for the threshold voltage of the third transistor M3".
[0068] The first electrode of the third transistor M3' is
coupled to the second electrode of the second transistor M2,
and the second electrode of the third transistor M3' is coupled
to the first electrode of the seventh transistor M7. The gate
electrode of the third transistor M3'is coupled to one terminal
of a storage capacitor Cst. The third transistor M3' supplies
current in accordance with the voltage charged (stored) in the
storage capacitor Cst to the OLED.

[0069] The first electrode of a fourth transistor M4' is
coupled to the data line Dm, and the second electrode of the
fourth transistor M4' is coupled to the first electrode of the
third transistor M3'. The gate electrode of the fourth transistor
M4' is coupled to the scan line Sn. The fourth transistor M4'
is turned on when a scan signal is supplied to the scan line to
electrically couple the data line Dm and the first electrode of
the third transistor M3' to each other.

[0070] The first electrode of the fifth transistor MS is
coupled to the second electrode of the third transistor M3',
and the second electrode of the fifth transistor M5 is coupled
to the gate electrode of the third transistor M3'. The gate
electrode of the fifth transistor M5 is coupled to the scan line
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Sn. The fifth transistor M5 is turned on when the scan signal
is supplied to the scan line Sn so that the third transistor M3'
is diode-connected.

[0071] The first electrode of the sixth transistor M6 is
coupled to one terminal of the storage capacitor Cst, and the
second electrode of the sixth transistor M6 is coupled to an
initialization power source Vint. The gate electrode of the
sixth transistor M6 is coupled to the (n-1)th scan line Sn-1.
The sixth transistor M6 is turned on when a scan signal is
supplied to the (n-1)th scan line Sn-1 to supply the voltage of
the initialization power source Vint to one terminal of the
storage capacitor Cst. The voltage of the initialization power
source Vint is set to be lower than the voltage (or a lowest
voltage) of a data signal.

[0072] The first electrode of the seventh transistor M7 is
coupled to the second electrode of the third transistor M3',
and the second electrode of the seventh transistor M7 is
coupled to the anode electrode of the OLED. The gate elec-
trode of the seventh transistor M7 is coupled to the emission
control line En. The seventh transistor M7 is turned off when
an emission control signal is supplied to the emission control
line En and is turned on in other periods.

[0073] FIG. 6 is a waveform diagram illustrating a method
of driving the pixel of FIG. 5.

[0074] Referring to FIG. 6, an emission control signal is
supplied to the emission control line En and an inverted
emission control signal is supplied to the inverted emission
control line /En. When the emission control signal is supplied
to the emission control line En, the first transistor M1, the
second transistor M2, and the seventh transistor M7 are
turned off. When the inverted emission control signal is sup-
plied to the inverted emission control line /En, the first switch-
ing element SW1 is turned on. When the first switching ele-
ment SW1is turned on, the second power source line 180 and
the horizontal power source line 170 are electrically coupled
to each other. In this case, the voltage of the second power
source ELVDD2 is supplied to the horizontal power source
line 170.

[0075] Then, the scan signal is supplied to the (n—1)th scan
line Sn-1 so that the sixth transistor M6 is turned on. When
the sixth transistor M6 is turned on, the voltage of the initial-
ization power source Vint is supplied to one terminal of the
storage capacitor Cst and the gate electrode of the third tran-
sistor M3' to be initialized.

[0076] Afterthe initialization power source Vintis supplied
to one terminal of the storage capacitor Cst and to the gate
electrode of the third transistor M3', the scan signal is sup-
plied to the nth scan line Sn so that the fourth transistor M4'
and the fifth transistor M5 are turned on. When the fourth
transistor M4' is turned on, the data signal from the data line
Dm is supplied to the first electrode of the third transistor M3'.
Because the voltage of the initialization power source Vint
supplied to the gate electrode of the third transistor M3' is
initialized, the data signal is supplied to one terminal of the
storage capacitor Cst via the third transistor M3', which is
diode-connected. In this case, the storage capacitor Cst
charges (stores) a voltage corresponding to a difference
between the voltage obtained by subtracting the absolute
value of the threshold voltage of the third transistor M3' from
the voltage of the data signal and the voltage of the second
power source ELVDD2.

[0077] After the voltage is charged (stored) in the storage
capacitor Cst, the supply of the scan signal to the scan line Sn
is stopped so that the fourth transistor M4' and the fifth tran-
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sistor M5 are turned off. In addition, after the fourth transistor
M4' and the fifth transistor M5 are turned off, the supply of the
emission control signal to the emission control line En is
stopped and the supply of the inverted emission control signal
to the inverted emission control line /En is stopped.

[0078] When the supply of the emission control signal to
the inverted emission control line /En is stopped, the first
switching element SW1 is turned off. When the supply of the
emission control signal to the emission control line En is
stopped, the first transistor M1, the second transistor M2, and
the seventh transistor M7 are turned on. When the first tran-
sistor M1 is turned on, the horizontal power source line 170
and the first power source line 160 are electrically coupled to
each other. Therefore, the voltage of the first power source
ELVDD1 is supplied to the horizontal power source line 170.
When the second transistor M2 is turned on, the first electrode
of the third transistor M3 is coupled to the first power source
line 160.

[0079] When the voltage ofthe first power source ELVDDI1
is supplied to the horizontal power source line 170, because
one terminal of the storage capacitor Cst is floating, the stor-
age capacitor Cst maintains the voltage charged (stored) in a
previous period regardless of the voltage of the first power
source ELVDDI1 supplied to the horizontal power source line
170. At this time, the third transistor M3 controls the amount
of current that flows from the first power source ELVDDI1 to
the second power source ELVSS via the OLED in accordance
with the voltage charged (stored) in the storage capacitor Cst.
[0080] FIG. 7 is a schematic view illustrating an organic
light emitting display according to a second embodiment of
the present invention. In FIG. 7, elements that are the same as
those of FIG. 1 are denoted by the same reference numerals
and detailed description thereof will be omitted.

[0081] Referring to FIG. 7, in the organic light emitting
display according to the second embodiment of the present
invention, the second power source line 180 and the horizon-
tal power source line 170 are directly coupled to each other.
That is, the first switching element SW1 between the second
power source line 180 and the horizontal power source line
170 is removed. In this case, as illustrated in FIG. 8, the pixel
140c receives the second power source ELVDD?2 from the
second power source line 180 via the horizontal power source
line 170.

[0082] The second power source line 180 is formed to have
lower wiring line resistance than the horizontal power source
line 170 and the first power source line 160. For example, the
second power source line 180 is formed to have a width and/or
a thickness larger than the horizontal power source line 170
and the first power source line 160. Because the second power
source line 180 is formed on the outline (e.g., at the edges) of
the display unit 130, the width and thickness of a wiring line
may be freely controlled. When the second power source line
180 is formed to have low wiring line resistance, the voltage
drop of the second power source ELVDD2 is reduced or
minimized so that a desired voltage may be charged (stored)
in the storage capacitor Cst.

[0083] FIG. 9 is a schematic view illustrating an organic
light emitting display according to a third embodiment of the
present invention. In FIG. 9, elements that are the same as
those of FIG. 1 are denoted by the same reference numerals
and detailed description thereof will be omitted.

[0084] Referring to FIG. 9, in the organic light emitting
display according to the third embodiment of the present
invention, a resistor R is formed between each of the horizon-
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tal power source lines 170 and the second power source line
180. That is, according to the third embodiment of the present
invention, the first switching element SW1 illustrated in FIG.
1 is replaced with the resistor R. In this case, as illustrated in
FIG. 10, a pixel 1404 is coupled to the second power source
line 180 via the horizontal power source line 170 and the
resistor R.

[0085] When the resistor R is formed between the horizon-
tal power source line 170 and the second power source line
180, most of the current supplied to the OLED is supplied
from the first power source ELVDDI via the first power
source line 160.

[0086] Because most of the current that flows to the OLED
is supplied from the first power source ELVDDI, the voltage
drop of the second power source ELVDD2 is reduced or
minimized. Therefore, a desired voltage is charged (stored) in
the storage capacitor Cst for charging a voltage correspond-
ing to the second power source ELVDD?2 and the data signal
so that an image with desired (or more uniform) brightness
may be displayed.

[0087] FIG. 11 is a schematic view illustrating an organic
light emitting display according to a fourth embodiment of
the present invention. In FIG. 11, elements that are the same
as elements of FIG. 1 are denoted by the same reference
numerals and detailed description thereof will be omitted.
[0088] Referring to FIG. 11, the organic light emitting dis-
play according to the fourth embodiment of the present inven-
tion further includes at least one third power source line 190
that runs parallel with the data line Dm and a plurality of
second switching elements SW2 coupled between the hori-
zontal power source lines 170 and the third power source line
190 in the display unit 130.

[0089] The third power source line 190 is coupled to the
second power source ELVDD?2. Each of the second switching
elements SW2 formed in every horizontal line (or row) is
turned on when a scan signal is supplied from the scan line
(one of S1 to Sn) located in the same horizontal line (or row).
That is, the second switching element SW2 located in an ith
horizontal line (or row) is turned on when a scan signal is
supplied to the ith scan line Si to electrically couple the third
power source line 190 and the ith horizontal power source line
170 to each other.

[0090] According to the fourth embodiment of the present
invention, the third power source line 190 and the second
switching element SW2 control the horizontal power source
line 170 so that the horizontal power source line 170 may
stably maintain the voltage of the second power source
ELVDD?2. In more detail, when the scan signal is supplied to
the ith scan line Si, the voltage of the data signal is supplied to
each of the pixels 140e located in an ith horizontal line (or
row). At this time, the horizontal power source line 170
located in the ith horizontal line (or row) changes from the
voltage of the second power source ELVDD?2 to a voltage
(e.g., a predetermined voltage). For example, when the volt-
age of one terminal of the storage capacitor Cst included in
each of the pixels 140e changes from the voltage of the
initialization power source Vint to the voltage of the data
signal, the voltage of the horizontal power source line 170
increases to a voltage higher than the second power source
ELVDD2.

[0091] When the resistances of the second power source
line 180 and the horizontal power source line 170 are low, the
voltage of the horizontal power source line 170 that abnor-
mally increases (or varies) is restored to the voltage of the
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second power source ELVDD2 within a short time. However,
as the organic light emitting displays become larger and have
higher resolutions, because the wiring line resistances of the
second power source line 180 and the horizontal power
source line 170 increase and the number of storage capacitors
Cst coupled to the horizontal power source line 170 increases,
the voltage recovery speed of the horizontal power source line
170 is reduced.

[0092] Therefore, according to one embodiment of the
present invention, the voltage of the second power source
ELVDD2 is additionally supplied to the horizontal power
source line 170 using the at least one third power source line
190 formed in the display unit 130. Therefore, the voltage of
the horizontal power source line 170 may be maintained as
the voltage of the second power source ELVDD2. That is,
when the scan signal is supplied to the ith scan line Si, the
second switching element SW2 located in the ith horizontal
line (or row) is turned on so that the voltage of the horizontal
power source line 170 may be stably maintained as the second
power source ELVDD2.

[0093] FIG. 12 is a circuit diagram illustrating a pixel
which can be used with the embodiment of FIG. 11. In FIG.
12, elements that are the same as those of FIG. 2 are denoted
by the same reference numerals and detailed description
thereof will be omitted.

[0094] Referring to FI1G. 12, a pixel 140e according to one
embodiment of the present invention includes an OLED, a
pixel circuit 142 for controlling the amount of current sup-
plied to the OLED, a first transistor M1 and a storage capaci-
tor Cst coupled between the pixel circuit 142 and a horizontal
power source line 170.

[0095] The horizontal power source line 170 is coupled to a
second power source line 180 via a first switching element
SW1 and is coupled to a third power source line 190 via a
second switching element SW2. The time at which the first
switching element SW1 and the second switching element
SW2 are turned on overlap.

[0096] The operation processes are described in more detail
withreference to FIGS. 3and 12. Referring to FIGS. 3 and 12,
the emission control signal is supplied to the emission control
line En, and the inverted emission control signal is supplied to
the inverted emission control line /En.

[0097] When the emission control signal is supplied to the
emission control line En, the first transistor M1 is turned off.
When the inverted emission control signal is supplied to the
inverted emission control line /En, the first switching element
SW1 is turned on. When the first switching element SW1 is
turned on, the second power source line 180 and the horizon-
tal power source line 170 are electrically coupled to each
other. In this case, the voltage of the second power source
ELVDD2 is supplied to the horizontal power source line 170.
[0098] Then, the scan signal is supplied to the scan line Sn
so that a fourth transistor M4 and the second switching ele-
ment SW2 are turned on. When the second switching element
SW2 is turned on, the horizontal power source line 170 and
the third power source line 190 are coupled to each other.
Therefore, the voltage of the second power source ELVDD2
is additionally supplied to the horizontal power source line
170.

[0099] When the fourth transistor is turned on, the data
signal from the data line Dm is supplied to one terminal of the
storage capacitor Cst. Because the horizontal power source
line 170 and the third power source line 190 are additionally
coupled to each other, the voltage of the horizontal power
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source line 170 is stably (or more stably) maintained as the
voltage of the second power source ELVDD2. When the data
signal is supplied, the storage capacitor Cst charges (stores) a
voltage corresponding to a difference between the voltage of
the data signal and the voltage of the second power source
ELVDD2.

[0100] After the voltage is charged (stored) in the storage
capacitor Cst, the supply of the scan signal to the scan line Sn
is stopped so that the fourth transistor M4 and the second
switching element SW2 are turned off. In addition, after the
fourth transistor M4 is turned off, the supply of the emission
control signal to the emission control line En is stopped, and
the supply of the inverted emission control signal to the
inverted emission control line /En is stopped.

[0101] When the supply of the emission control signal to
the inverted emission control line /En is stopped, the first
switching element SW1 is turned off. When the supply of the
emission control signal to the emission control line En is
stopped, the first transistor M1 is turned on. When the first
transistor M1 is turned on, the horizontal power source line
170 and a first power source line 160 are electrically coupled
to each other so that the voltage of the first power source
ELVDD1 is supplied to the horizontal power source line 170.
[0102] Whenthe voltage of the first power source ELVDDI1
is supplied to the horizontal power source line 170, because
one terminal of the storage capacitor Cst is floating, the stor-
age capacitor Cst maintains the voltage charged (stored) in a
previous period regardless of the voltage of the first power
source ELVDDI supplied to the horizontal power source line
170. At this time, the third transistor M3 controls the amount
of current that flows from the first power source ELVDD to
the second power source ELVSS via the OLED in accordance
with the voltage charged (stored) in the storage capacitor Cst.
[0103] In the embodiment shown in FIG. 11, one second
switching element SW2 is formed in every horizontal line (or
row). However, embodiments of the present invention are not
limited to the above. For example, in the pixel illustrated in
FIG. 5, when the scan signal is supplied to the (n-1)th scan
line Sn-1, the voltage of the horizontal power source line 170
may be reduced by the initialization power source Vint.
[0104] Therefore, according to one embodiment of the
present invention as illustrated in FIG. 13, a third switching
element SW3 coupled between each of the horizontal power
source lines 170 and the third power source line 190 may be
further provided. The third switching element SW3 located in
the ith horizontal line (or row) is turned on when a scan signal
1s supplied to an (i-1)th scan line Si-1 so that the third power
source line 190 and the horizontal power source line 170 are
electrically coupled to each other. In this case, the voltage of
the horizontal power source line 170 may be stably main-
tained as the second power source ELVDD2 regardless of the
initialization power source Vint.

[0105] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. An organic light emitting display, comprising:

a scan driver for driving a plurality of scan lines and a
plurality of emission control lines;

a data driver for driving a plurality of data lines;
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a display unit including pixels at crossing regions of the
scan lines and the data lines;

a plurality of first power source lines coupled to a first
power source configured to supply a first voltage and
coupled to the pixels in columns;

a plurality of horizontal power source lines extending in a
direction parallel with the scan lines and coupled to the
pixels in rows; and

asecond power source line coupled to the horizontal power
source lines and coupled to a second power source con-
figured to supply the same voltage as the first power
source,

wherein each of the pixels is configured to store a voltage
corresponding to the voltage of the second power source
and the voltage of a data signal supplied by the data
driver and is configured to control an amount of current
that flows from the first power source in accordance with
the stored voltage.

2. The organic light emitting display as claimed in claim 1,
further comprising a plurality of resistors, each of the resis-
tors being coupled between a respective horizontal power
source line of the horizontal power source lines and the sec-
ond power source line.

3. The organic light emitting display as claimed in claim 1,
wherein the scan driver is configured to sequentially supply a
plurality of scan signals to the scan lines and to sequentially
supply a plurality of emission control signals to the emission
control lines.

4. The organic light emitting display as claimed in claim 3,
wherein the scan driver is further configured to supply an
emission control signal of the emission control signals sup-
plied to an ith emission control line of the emission control
lines to overlap with a scan signal of the scan signals supplied
to an ith scan line of the scan lines.

5. The organic light emitting display as claimed in claim 3,
wherein the scan driver is further configured to supply a
plurality of inverted emission control signals generated by
inverting the emission control signals to a plurality of inverted
emission control lines extending in a direction parallel with
the emission control lines.

6. The organic light emitting display as claimed in claim 5,
further comprising a plurality of first switching elements,
each of the first switching elements being coupled between a
respective horizontal power source line of the horizontal
power source lines and the second power source line.

7. The organic light emitting display as claimed in claim 6,
wherein the scan driver is further configured to turn on a
corresponding first switching element of the first switching
elements in a period where a storage capacitor included in
each of the pixels is charged and is configured to turn off the
corresponding first switching element in other periods.

8. The organic light emitting display as claimed in claim 6,
wherein a first switching element of the plurality of switching
elements in an ith row is configured to be turned on when a
corresponding inverted emission control signal of the
inverted emission control signals is supplied to an ith inverted
emission control line of the inverted emission control lines
and is configured to be turned off when the corresponding
inverted emission control signal is not supplied to the ith
inverted emission control line.

9. The organic light emitting display as claimed in claim 4,
wherein each of the pixels in an ith row of the rows comprises:

an organic light emitting diode (OLED);

a pixel circuit for controlling the amount of current sup-

plied to the OLED;
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a first transistor coupled between a first node, the first node
being a common node between the pixel circuit and the
first power source line, and an ith horizontal power
source line, the first transistor being configured to be
turned off when the emission control signal is supplied
to the ith emission control line; and

a storage capacitor coupled between the pixel circuit and
the ith horizontal power source line.

10. The organic light emitting display as claimed in claim

9, wherein the scan driver is configured to turn off the first
transistor in a period where the storage capacitor is charged
and to turn on the first transistor in other periods.

11. The organic light emitting display as claimed in claim

9, wherein each of the pixels in the ith row further comprises
a second transistor coupled between the first node and the
pixel circuit and configured to be turned off when the emis-
sion control signal is supplied to the ith emission control line.
12. The organic light emitting display as claimed in claim
9, wherein the pixel circuit comprises:

a third transistor coupled between the first node and the
OLED and having a gate electrode coupled to a first
terminal of the storage capacitor; and

a fourth transistor coupled between a corresponding data
line of the data lines and the first terminal of the storage
capacitor and configured to be turned on when the scan
signal is supplied to the ith scan line.

13. The organic light emitting display as claimed in claim

1, wherein the second power source has a lower wiring line
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resistance than that of the horizontal power source line and
that of the first power source line.

14. The organic light emitting display as claimed in claim
1, further comprising at least one third power source line
coupled to the second power source and extending in a direc-
tion parallel with the data lines in the display unit region.

15. The organic light emitting display as claimed in claim
14, further comprising a plurality of second switching ele-
ments, each of the second switching elements being coupled
between a corresponding horizontal power source line of the
horizontal power source lines and the at least one third power
source line.

16. The organic light emitting display as claimed in claim
15, wherein the second switching element of the plurality of
second switching elements in an ith row of the rows is con-
figured to be turned on when a corresponding scan signal of
the scan signals is supplied to an ith scan line of the scan lines.

17. The organic light emitting display as claimed in claim
15, further comprising a plurality of third switching elements,
each of the third switching elements being coupled between a
corresponding horizontal power source line of the horizontal
power source lines and the third power source line.

18. The organic light emitting display as claimed in claim
17, wherein the third switching element of the plurality of
third switching elements in an ith row of the rows is config-
ured to be turned on when a corresponding scan signal of the
scan signals is supplied to an (i-1)th scan line of the scan
lines.



THMBW(EF)

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

HAT R E (TR AGE)

patsnap
BNAXE RS

US20110227889A1 NI (»&E)B 2011-09-22

US12/846678 RiEH 2010-07-29

EMEMO0

EHMOO0

EHEMO0

[FRI& B A CHOI SANG MOO
RBEA CHOI, SANG-MOO
IPCHES G09G3/32 G09G5/00
CPCH %S G09G3/3233 G09G2300/0819 G09G2320/0223 G09G2300/0861 G09G2300/0842
R 1020100023762 2010-03-17 KR
H A0 FF Sk US8947329
SNERaE Espacenet USPTO
}EE(L%) 150
TIMING CONTROLLER| 120
BHAXETRAERTEDABLNRSRHENARESE, BT l — =
W BELOBERHE  AEARANBREN XTI AN ERY i 5 = —
ERET, BANE—LRNE—DRLRREENRMEE—BEHE | 160— 160 130
ABFIFHGE , KFRREN SEBR TIN5 B HBA BT faL |
HEE , FoBREBATIKFRREANE - BREBRHEBNRHE T ? =t
SE-SRARANSEE S REREENFHESE= S RNEENR i D i 1
RESHMNEERF ARHANE—SRRENERBREFHOBE. | BT ; i
v | LR T re ]
. k140 LHO
/En
En
sn . . . 170 lo_
L L+ S
(s



https://share-analytics.zhihuiya.com/view/f305d0f7-c56b-443a-9416-4b2d58d169b3
https://worldwide.espacenet.com/patent/search/family/044646843/publication/US2011227889A1?q=US2011227889A1
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=%2220110227889%22.PGNR.&OS=DN/20110227889&RS=DN/20110227889

